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EXECUTIVE SUMMARY

A comprehensive remedial investigation and alternative analysis has been completed for this site
that included both a bench and pilot scale study of soil treatment technology. Both the bench and

pilot study results are presented in this report.

A bench study was performed in the winter of 2006 to evaluate both bioremediation and chemical
oxidation treatment. Bioremediation using indigenous soil microbes was found to be viable, but
would require maintenance of sufficient soil oxygen levels over an estimated twelve-month
timeframe where soil temperatures were maintained above 40° Fahrenheit (i.e. two construction
seasons). Based on site hydraulic heterogeneity, oxygen maintenance would require ex-situ bio-
treatment. Chemical oxidation using sodium persulfate was found viable at 70°F and in a
continuously mixed aqueous reactor. However, optimization of sodium persulfate field application
where practical aspects of soil mixing would not attain the homogeneity of a continuously mixed
aqueous reactor require application at elevated temperatures (95° to 105°F) with field mixing for

successful treatment,

A pilot study was performed in the summer of 2006 to evaluate a modified biological treatment
called Allu™ processing. Soils were excavated, drained, screened and aerated with the Allu™
process. After six weeks of soil turnovers, virtually all visual staining, petroleum odors and volatile
organic compounds were removed from the soils, while simultaneously soil microbe densities
increased two to three orders of magnitude. Semi-volatile organic compounds largely remained in

the soils, however, initial concentrations are not a significant concern at this site.

Ten treatment technologies were evaluated for application to this site. These technologies ranged
from a simple soil cap (with and without groundwater treatment), to complete replacement of
excavated soil (disposal of contaminated soil), to excavation and on-site soil treatment, to
excavation and on-site soil treatment with chemical oxidation polishing, to in-situ thermal treatment

and soil vapor extraction. In-situ treatment options that depend on groundwater hydraulics were



rejected, due to the significant hydraulic heterogeneity measured across the site during the remedial

investigation. The sole in-situ technology deemed technically feasible was thermal treatment.

This evaluation revealed that the cost of full site treatment is approximately one-half the cost of
landfill disposal for all impacted soils and replacement with clean fill. However, it also revealed that
onsite treatment would leave residual semi-volatile organic compounds, some of which will be above
the standards, criteria and guidance (SCG) levels. These residual semi-volatile organic compounds
are the low volatility, low water solubility compounds with an affinity for strong adsorption to soil
organic matter. The residual semi-volatile organic compounds remaining at the site would therefore

pose little threat to public health and the environment.

Excavation and on-site Allu processing with the option to dispose of up to 25% of excavated soil
(Alternative 3C) is recommended as the remedy for this site, at an estimated cost of $4.3 million.
This remedy is protective of human health, has short and long-term effectiveness, is permanent,
significantly reduces the toxicity, mobility and volume of onsite contaminants, and is technically
feasible. It is acknowledged that this remedy will leave some semi-volatile organic compounds at
concentrations close to but above the SCGs. However, the cost of the only remedy evaluated that
would meet every compound specific SCG would be approximately double the cost of the

recommended alternative.
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1.0 PURPOSE AND REPORT ORGANIZATION

This report summarizes the site investigation, including bench and pilot studies and key findings,
and evaluates remedial alternatives for full-scale site remediation. The remainder of this report is
organized into four main sections: site investigation summary; identification and development of

remedial alternatives; analysis of alternatives; and recommendation of a site remediation method.

2.0 SITE INVESTIGATION SUMMARY

2.1 Site Description, History and Investigation Overview

The property is located on Leland Avenue in the City of Utica, Oneida County, New York (refer to
Sheet 1 — General Site Plan and Site Location Map). The property is approximately 4.5 acres in size,

has one intact building, 16 monitoring wells and 26 temporary monitoring wells.

Prior to the spring of 2004, the property was an abandoned bulk petroleum terminal. Since that
time, a demolition project removed all but one site structure, including ten bulk petroleum tanks,
three aboveground oil blending tanks, a slop tank, an oil/water separator, five loading racks, two
pump houses, aboveground and buried piping, and four buildings (refer to Sheet 2 — Site
Infrastructure Removed (IRM)). Only the former garage was left standing. The site was rough

graded and secured with a fence around the entire perimeter.

A review of historical land use indicates the property had been the site of a bulk petroleum terminal
from prior to 1950 to the early 1990’s. Sanborn Fire Insurance Maps indicate that during the first
half of the 1900’s, the property was the site of a brickyard having a number of kilns and storage
sheds. Prior to construction of the Barge Canal in the early 1900’s, the course of the Mohawk River
was to the south of the site, but was relocated to the north as part of the Canal construction project.
It is possible the movement of the Canal lead to deposition of excavated soils onto the site, as

surficial material appears to be non-native fill.



A comprehensive investigation of surface and subsurface soils and groundwater across the former
Matt bulk petroleum site in Utica, New York was completed in September 2005. Its purpose was to
characterize the nature and extent of site contamination and to develop sufficient information to
support selection of a site remediation technology. The scope of this project included the emptying
and removal of site infrastructure, including bulk petroleum storage and blending tanks, above and
underground piping, loading racks and buildings. The subsequent site contamination investigation
included the completion of 54 test pits and 79 soil borings, and installation of 16 permanent
groundwater-monitoring wells and 26 temporary monitoring wells. It also included the collection
and analysis of in excess of 144 soil samples and 62 groundwater samples for volatile organic
compounds (VOCs), semi-volatile organic compounds (SVOCs), metals and polychlorinated

biphenyls (PCBs), as well as several rounds of groundwater table measurements.

In December 2005, a bench study was initiated to test the feasibility of bioremediation or chemical
oxidation treatment of site soils and groundwater. These results were then applied to the
performance of a pilot study in the summer of 2006 to scale up and field verify treatment technology
to clean up the site. Results from both of these studies and their implications for selection and

development of the full-scale site remediation technology are presented within this report.

2.2 Standards, Criteria and Guidance (SCGs)

The following guidance or regulatory criteria have been used to evaluate the analytical results

obtained from the investigation activities:

SOl .o, DEC Technical Administrative Guidance Memorandum
(TAGM) No. 4046, Determination of Soil Cleanup Objectives
and Cleanup Levels, dated January 1994 and revised April 10,
2001. Part 375-6.8(b)

Sediment .......ccocevveeviieenieieeiceeerene, DEC Technical Guidance for Screening Contaminated
Sediments, dated January 25, 1999.

Groundwater and Surface Water......... DEC Division of Water Technical and Operational Guidance
Series (TOGS) 1.1.1, Ambient Water Quality Standards and
Guidance Values, dated June 1998.



The specific SCGs for each of the chemicals of concern (COCs) have been provided on the

appropriate analytical summary tables for the various media.

2.3 Nature and Extent of Contamination

The result of this investigation is a finding that substantial site soil and groundwater contamination
exists. A zone of grossly contaminated (ZoGC) soil, and an area of concern (AOC) with lesser levels
of contamination, exists across approximately 65% of the site. Soil contamination within the zone of
grossly contaminated soil lies west and north of the maintenance building, extending north to the
Mohawk River, with a spur reaching eastward over the location of former ASTs 2 and 3. The AOC

extends further to the east to Leland Avenue and along the northeastern Mohawk River frontage.

The nature of site contamination within the area of concern is mainly one of moderate levels of
residual contamination, while the zone of grossly contaminated soil contains free product and
significant groundwater contaminant concentrations. The majority of the site contains groundwater
with dissolved phase petroleum constituents, primarily VOCs with several SVOCs, at concentrations
above the groundwater SCGs. Over half of the site soil samples, representing approximately two-
thirds of the site, contain total VOCs at concentrations exceeding the soil SCGs. However, only ten

of 75 subsurface soil samples contained one or more SVOC at concentrations above the SCGs.

Vertically, soils in the primary area of concern and in the zone of grossly contaminated soil are
impacted above soil SCGs down to, and in some locations into, the silty clay layer at approximately

5 to 10 feet below ground surface. Refer to Figure 3 for the limits of the AOC and ZoGC.

24 Contaminant Fate and Transport

Contaminants at this site were primarily derived from gasoline and distillate and residual petroleum
fuels. Contaminants are present in both subsurface soils and groundwater. In general, distillates
contain an abundance of lower molecular weight compounds, have moderate to high water solubility,
and are mobile in the subsurface environment. Residual fuel oils have an abundance of higher

molecular weight compounds that have low water solubility and tend to remain close to their release



point. The presence of significant organic carbon in the soil column appears to significantly inhibit

subsurface migration patterns.

The environmental fate of individual compounds is primarily dependent upon biological metabolism,
although chemical degradation, such as oxidation, also contributes to reduction of compound
concentrations. The fate of individual compounds derived from fuel oils tends to mirror their
mobility potential. Compounds that are water soluble (mobile) are also more susceptible to
biodegradation processes and compounds that have low water solubility tend to remain in place, but
have much slower biodegradation rates. The VOCs and lower molecular weight (128 to 178)
SVOC:s are relatively mobile in the soil and groundwater while the higher weight (>202) SVOCs
tend to remain close to their point of release. Although petroleum compounds are susceptible to
biodegradation in the subsurface environment, each compound tends to degrade at its own rate as
microorganisms selectively ingest and metabolize them. Again, molecular weight is an indicator of
the rate of degradation as lower molecular weight compounds tend to be degraded faster than higher
weight compounds. Conditions at this site are consistent with this generality. This is evidenced by
the abundance of longer chain hydrocarbons indicative of compounds identified as Tentatively
Identified Compounds (TICs) that are more prevalent across the site than were STARS' petroleum
and target compound list (TCL) compounds. Outside factors, such as presence of compounds toxic
to microorganisms or concentration of the target compound, also influence degradation rates.
Individual compounds found at this site are susceptible to degradation processes, however, oxygen
availability as measured in groundwater wells across the site is a limiting factor [dissolved oxygen in
site wells is generally well below 1 milligram per liter (mg/L)]. Degradation rates can range from a

few days to many years for individual compounds.

The existing soil contamination within the zone of gross contamination is an ongoing contributor
to groundwater contamination. Groundwater contamination exists at concentrations above the

SCGs site-wide. An ongoing discharge of groundwater at concentrations exceeding these quality

'DEC Spill Technology and Remediation Series (STARS) Memo #1 — Petroleum-Contaminated Soil Guidance
Policy, dated August 1992,



standards into the Mohawk River exists, however the impact to the river is negligible, as the daily
mass discharge is estimated to be on the order of 0.5 pounds total VOCs per day. Offsite migration
of site contamination has also occurred along Leland Avenue and from the southwest site corner

into a low-lying wet area.

Groundwater flows across this site initially from west to east, until it encounters a groundwater

divide that splits the flow either toward the Mohawk River or toward the southeast.

Offsite contaminant migration along Leland Avenue is limited. VOCs and SVOCs detected in
offsite soils were at concentrations below SCGs, however, one VOC constituent in one of two
groundwater samples was slightly above the SCGs. In the low-lying wet area, three offsite soil
samples all exceeded one or more SCG for both VOCs and SVOCs, while one onsite sediment
sample from a discharge pipe displayed results that were below the SCGs for VOC/SVOCs. One
groundwater sample from this area showed results that were below the State Standards for both
VOCs and SVOCs. Along the Mohawk River, soil samples from three borings and two surface
locations all showed that VOCs and SVOCs are below the SCGs. Groundwater sampled in five
monitoring wells located along the bank of the Mohawk River showed that all five wells contained
one or more VOC at concentrations above the SCGs and one well contained one SVOC at a

concentration above the SCG.

Evidence of contaminant migration onto the site was not found in this investigation.

3.0 IDENTIFICATION AND DEVELOPMENT OF REMEDIAL ALTERNATIVES

3.1 Remedial Action Objectives

The remedial action objectives (RAOs) for this site are to reduce petroleum odors, visual staining

and VOC:s from site soils to meet SCGs. SVOCs are difficult and expensive to remove and it shall



be the RAO for this site to reduce SVOC concentrations to meet site cleanup standards for restricted

industrial uses.

The objectives of this site cleanup should be to protect human health and to render the site suitable
for restricted industrial use per its municipal zoning designation and suitable for a planned riverbank
green space. A Soil Management Plan and administrative controls should be a part of the long-term

site management.

Specific objectives for groundwater and soil include the following:

o Prevent the incidental ingestion and dermal contact with site groundwater that exceeds State
drinking water concentration standards and prevent inhalation of volatilized constituents

from site groundwater.

. Prevent the ingestion and direct contact with contaminated soil.

) Prevent inhalation of contaminants volatilized from site soils.

A wide variety of treatment technologies capable of attaining these objectives should be considered
for application to this site. The remedial alternative selected must address impacted site groundwater
and reduce concentrations over an acceptable time period. This site has experienced multiple
releases and now contains groundwater across the majority of the site that exceeds SCGs for one or
more compounds. Additionally, site soils within the remedial target area contain grossly
contaminated soil that extends across the water table surface down to and into an underlying clay
layer. This clay layer is encountered at depths of between 5 and 10 feet below ground surface. The
remedial approach identified should meet the recommended RAOs and be consistent with the

protection of public health.



3.2 General Response Actions

Remediation at this site entails addressing both soil and groundwater contamination. An estimation

of the soil and groundwater volumes to be addressed are presented below.

Soil:

Within the zone of gross contamination, impacted soils extend from the ground surface down to and
somewhat into the underlying impeding layer located at a depth of 5 to 10 feet below ground surface.
Within the AOC, contamination is typically encountered from 2 to 4 feet below ground surface to

and into the impeding clay layer.

As contamination often extends from ground surface to the underlying impeding layer (5 to 10
feet), the volume of affected soil is calculated based on an average vertical depth of 8 feet. The
following table contains volumes and tonnage of affected soils within the identified zone/area of

contamination.

Impacted Areas Square Feet Cubic Yards Tonnage
Gross Contamination 65,900 19,600 36,700
AOC 72,900 21,600 40,500

TOTALS 138,800 41,200 77,200

Note: Soil volume based on above square footage and an 8-foot vertical depth.

Weight based on 1.875 tons per cubic yard of in-place compacted soil.

Groundwater:

The frontage along the Mohawk River bank is a length of approximately 310 feet. If an active
system to control groundwater discharge to the River is selected as a remedial alternative, then

system design will address a groundwater collection system of this length.



Groundwater at the majority of the 4.5-acre site contains contaminant concentrations above the
groundwater SCGs. Impacted groundwater is discharged to the Mohawk River. An examination of
the Mohawk River flow in comparison to the estimated annual site groundwater discharge to the
river, however, provides perspective on the potential impact of this discharge. Based on hydraulic
conductivity measurements obtained from the monitoring well slug tests and groundwater table
contouring, an estimate of the groundwater discharge rate to the river was made. The three wells
located along the riverbank, MW-1 through MW-3, were determined to have hydraulic conductivities
ranging from 1 to 259 gallons per day per square foot. Conductivities in the range of 10 to 300
gallons per day per square foot, coupled with a hydraulic gradient of 8%, were applied to calculate
the range of expected daily groundwater discharge volume to the river. This calculated volume
ranged from 1,200 to 37,000 gallons per day. This volume was then used to calculate a range of
daily mass loading of organics (VOCs plus SVOCs) to the river. This calculation applied the
highest total VOC plus SVOC concentration from MW-1 (1,776 micrograms per liter (ug/L)) to the
entire discharge length and also applied the average concentration from wells MW-1 through MW-3
(1,066 pg/L). Based on this approach, a daily organic mass loading (VOC plus SVOC) to the
Mohawk River from ongoing groundwater discharge is on the order of 0.33 to 0.55 pounds per day
(200 pounds per year). The daily Mohawk River flow rate for a one-year time period from October
2002 through September 2003 at Delta Dam near Rome, New York fluctuated from 176 to 1,850
cubic feet per second. These rates equate to daily flows of 113 million to 1.2 billion gallons per day.
A waste load allocation on the order of 0.5 pounds per day is well within the assimilative capacity of

this river.

If a passive collection trench were installed to intercept this groundwater discharge without any
increase in the hydraulic gradient (i.e. no drawdown) then a treatment system capable of handling
the high end of this volume would be needed. These ranges equate to annual treatment volumes of
453,000 to 13.6 million gallons per year. It should be noted that an active groundwater trench
pumping system (i.e. drawdown of the water table) is likely to artificially increase the natural

hydraulic gradient by an estimated 2 to 5-fold, thus increasing the pumped groundwater volume.



Applying a site wide average soil porosity to the soil volume that must be remediated and then
doubling this volume to allow for groundwater inflow once groundwater is extracted, the estimated
flow rate over a 20-week timeframe (projected treatment time in one season) is in the range of 8 to
15 gallons per minute steady-state. This flow rate is based on an estimated 20% soil porosity, a
depth to groundwater of 2 feet below ground surface, a total excavation depth of 8 feet and a
groundwater inflow rate equal to the storage volume at the outset of the remedial groundwater

action.

33 Development of Alternatives

This site contains significant petroleum contamination both in unsaturated soils and in groundwater.
The groundwater continues to receive contaminants from the soil column both in the zone of grossly
contaminated soil and in the AOC. Remedial action will be targeted at reducing the limited
occurrence of free product and addressing the highly impacted soils as a means to reduce the

groundwater impact.

Various remedial alternatives were selected for evaluation based on site experience and technical
knowledge. Additional research to identify potential remedial alternatives for this site included a
review of remedial technology websites of various governmental and private industry groups. These
sites offered technology descriptions, effectiveness, limitations, cost data and timeframes to achieve
the cleanup standards. These websites established the base and range of established and innovative
technologies potentially available for application to the site. The major sites reviewed included the

following:

. Air Force Center for Environmental Excellence Technology Transfer
. USEPA Technology Transfer Program: Clu-In
o Federal Remediation Technologies Roundtable

. Innovative Environmental Technologies, Inc. (provides case studies)



Environmental Restoration: Defense Base Closure and Realignment Commission

USEPA OSWER Office of Solid Waste and Emergency Response: Innovative Technologies

The following remedial alternatives were selected for evaluation.

Soils:

Excavation and disposal of soils within the zones of gross contamination and AOC and

replacement with clean backfill.

Excavation of impacted soils and on-site treatment to promote contaminant degradation
within these soils. Allu™ (clamshell type) buckets are available to aerate and mix the soil
while applying either an oxidizing agent or microbes into the soil. This approach requires
the site to be broken into discrete zones for soils excavation and groundwater and soil

treatment.

Thermal soil treatment coupled with vapor extraction to thermally desorb petroleum

contaminants from the affected soil column.

In-situ enhanced bioremediation of soils and groundwater by applying nutrient or microbes
and nutrients (either facultative or aerobic microbes) to impacted soils and groundwater to
foster a biological population increase. This approach also requires addressing uniform

subsurface distribution and maintenance of oxygen.

In-situ chemical oxidation to treat both soils and groundwater by applying an oxidizing
agent to oxidize the petroleum products in the soils and groundwater. The oxidizing agent
evaluated was sodium persulfate. (Note: Most chemical oxidants at effective concentrations
are toxic to the microorganisms that perform biological degradation of the petroleum

compounds.)

10



. Cap the areas of affected soils and prepare a Soil Management Plan to guide site excavation

during the proposed and any subsequent site redevelopment activities.

Groundwater:

o Installation of a passive groundwater interceptor trench adjacent and parallel to the Mohawk
River for the collection and treatment of groundwater. A treatment system would be required

to treat captured groundwater prior to publicly-owned treatment works (POTW) discharge.

. In-situ chemical oxidation to treat groundwater by injecting an oxidizing agent to oxidize
petroleum compounds in groundwater and potentially across the smear zone. The common
oxidizing agents to be considered are hydrogen peroxide, Fenton’s Reagent and sodium
persulfate. (Note: These compounds at the effective concentrations are toxic to the

microorganisms that perform biological degradation of the petroleum compounds.)

o Injection and maintenance of sufficient oxygen to the subsurface environment to sustain

microbiological processes.

. Dewater the excavation, store in onsite frac tank, treat with carbon and discharge to the

POTW.

Following the technology identification and review, detailed information on specific technologies
was obtained from vendors, case studies and a literature review. It is well documented in the
literature that biodegradation is an effective treatment technology to reduce petroleum contamination
in soil and groundwater. However, the nature of this site, with a mixture of all petroleum product
releases (old and young), presented a degree of uncertainty deemed unacceptable within the
remedial alternative review process. It was agreed that a bench scale and pilot studies to directly
test bioremediation and chemical oxidation on site soils could provide greater confidence in the

final remedy selection.

11



3.3.1 Bench Scale Study

A bench scale study was performed to evaluate the site-specific effectiveness of the identified
treatment technologies. A work plan to perform bench scale study of bioremediation and
chemical oxidation was submitted to, reviewed by, and after response to comments,
approved by DEC in December 2005. In early January 2006, a field crew collected site soils
in two groupings designated as C-1 and C-2, each from five locations from two
representative sectors. Soil collection locations are shown on Figure 3. Soils composited
into C-1 were collected from the northwest site corner from within the zone of gross
contamination, an area observed to have significant VOC impact. C-1 soil collection
locations included the former fuel blending area, SB-62, TP-16, SB-21 and TP-19. These
soils were collected from a relatively tight equilateral triangular area of approximately 200
feet per side. C-2 soil was collected from disparate locations stretching from the southwest
site corner to the northeast site corner including soils from the zone of gross contamination
and the area of concern. C-2 soil locations were collected from the vicinity of SB-43, TP-28,
TP-10, between SB-7 and TP-8, and between SB-11 and MW-1. These soils exhibited both
significant VOC and SVOC impact.

Soil samples were collected in early January 2006 using a backhoe to excavate down
approximately 5 feet below grade and then to pull fresh soil from the open excavation for
collection. Sampling equipment was used to collect soil from each location. Sampling
equipment and the backhoe bucket were decontaminated between sampling locations using
a water-alconox mixture and a brush. Samples were then packaged and shipped to the

following sub-contractors for analysis:

° Quantum Consulting Services, Inc. [bio-treatability testing].

o KCH EnviroTech, LLC [chemical oxidation testing with sodium persulfate].

12



. Microbe Inotech Laboratories, Inc. [microbial strain isolation and testing for the
ability to degrade four selected petroleum liquids (gasoline, diesel fuel, No. 6 oil and

site free phase product].

A brief description of the methodology and results of bench scale testing is presented in the

following sections.

3.3.1.1 Bio-Treatability Testing

Quantum Consulting Services, Inc. (Quantum) performed a 51-day Biotreatability
Study on site soils C-1 and C-2. These soils were shipped in separate containers
from the site and composited by Quantum. Samples were drawn initially for VOCs,
SVOCs, total petroleum hydrocarbons (TPH), total organic carbon, nutrient loading
and heterotrophic plate count (HPC) analyses. The soils were then split into four
groups and placed into four reactors. HPC is a measure of the total number of
microbes per gram of soil. Active bioremediation requires minimum microbial
population counts of approximately 10° per gram of soil. All soil groups were
supplied with air, moisture and micronutrients throughout the study. Proprietary
microbes were added to two groups, one each from C-1 and C-2. The soils were
periodically mixed and sampled for SVOCs and HPC to assess biodegradation
progress. At the study conclusion, samples were analyzed for VOCs, SVOCs and
HPC.

The study results provided these insights into bio-degradation processes for site soils.

o As shown in the table below, over the 51-day study HPC counts in all soils
increased three to four orders of magnitude, peaking at 10° to 107 colonies
per gram of soil. Biodegradation processes in these soils are present and
capable of degrading many soil contaminants. The bioreactor names contain

the letter “I”, indicating only indigenous bacteria were present, or the letter
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“N”, indicating the bacterial population was enhanced with the addition of

proprietary petroleum degrading bacteria.

Soil Heterotrophic Plate Counts (col/g)

HPC Bioreactor
C-1-1 C-2-N C-2-1 C-2-N
01/13/06 1x10° 1x10* 1x10° 1x10*
01/30/06 1x10* 1x10° 1x10* 1x10°
02/13/06 1x10° 1x10° 1x10° 1x10°
02/27/06 1x10° 1x10° 1x10° 1x10°
03/07/06 1x10° 1x107 1x10° 1x 10’

Significant heterogeneity in soils was found, as evidenced by substantial
variation in analytical results for individual compounds throughout the study.

However, as shown in the table below, total petroleum hydrocarbons for all

soils steadily declined as the study progressed.

Total Petroleum Hydrocarbons (mg/kg)

Soil Sample ID Time 0 | 17 Days | 30 Days | 51 Days
C-1-1 Indigenous Bacteria 1413 1056 1107 622
C-1-N Enhanced Bacteria 1413 1063 1089 992
C-2-1 Indigenous Bacteria 805 657 767 332
C-2-N Enhanced Bacteria 805 415 426 289

The addition of bacteria to soils yielded mixed results. A conclusion is
drawn that the addition of bacteria to soils will not significantly advance

biodegradation processes in comparison to the implementation cost.

VOCs are generally consumed first and bacterial activity and populations

shift once VOCs are depleted. The addition of small amounts of dextrose
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and yeast (10 grams per ton of soil) on an eight-week interval provides an
energy source to aid in the transition from VOC to SVOC digestion. During
this transition, subdominant microbial populations move to the dominant
population and/or microbial enzyme production shifts to long-chain

hydrocarbon digestion.

. Nutrients should be added to the soil in a ratio of carbon-nitrogen-phosphorus
of 30-10-1. The soil organic carbon content measured in site soils ranged

from 5% to 12%.

. The projected timeframe to bio-remediate the soils to meet all TAGM
standards was estimated at 12 months of suitable “summer” conditions (i.e.

soil temperature maintained to promote biological activity).

A complete copy of this report is contained in Appendix A.

3.3.1.2 Chemical Oxidation Bench Study

KCH Envirotech, LLC (KCH) performed a 14-day bench study of chemical oxidation
with sodium persulfate (SP) to degrade petroleum contaminants in site soils. In
January 2005, soil samples were collected from ten locations at the site and
groundwater samples from three monitoring wells (MW-1, MW-11 and MW-16), all
of which were shipped to KCH for bench testing. The four distinct study tasks for

this evaluation are presented below.

1. Characterize the soil contaminant concentrations.

2. Determine the total soil oxidant demand and half-life of SP in a continuously
mixed aqueous reactor with ongoing measurements of pH, oxidation-

reduction potential and conductivity.

15



Evaluate the degradation effectiveness of target COCs by SP and Iron(1l)-
EDTA catalyzed SP in site soil matrixes.

Evaluate the degradation effectiveness of target COCs by SP and Iron(1l)-
EDTA catalyzed SP in site groundwater.

Soils were composited by KCH into soil groups C-1 and C-2 for study. These soils

were then sampled for VOCs, SVOCs, pH, total organic carbon (TOC), and metals

including iron (Fe), manganese (Mn), chromium (Cr), arsenic (As), selenium (Se)

and lead (Pb). As SP has the ability to mobilize metals into the dissolved phase that

are otherwise bound to the soil, the metal analyses were performed to assess the

potential groundwater impact if significant mobilization were to occur.

Findings from this study are summarized below.

Significant heterogeneity in soil contaminant concentrations was found in

this study.
SP alone was as effective as Iron(I)-EDTA catalyzed SP in degrading VOCs.

Iron(II)-EDTA catalyzed SP did outperform SP alone for SVOC destruction.
However, due to increased costs associated with the iron catalyst, the

catalyzed reaction is deemed as unwarranted.

Iron, soil organic matter and COCs were the main contributors to the soil

oxidant demand.

Metal content of soils does not present a concern for significant leaching of

metals to groundwater due to the oxidation process.

Soil SP oxidant demand for C-1 soils ranged from 11 to 23 grams per
kilogram (g/kg) and from 14 to 29.5 g/kg of soil for C-2. In solution, oxidant

demand was determined to be 20 mg/L.
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Although SP addition to soil lowers soil pH, both C-1 ands C-2 soils
exhibited a strong buffering capacity and overall soil pH did not significantly
drop.

In the 14-day test, the SP consumption rate varied with the initial dose (range:
2.5 to 20 mg/L). The soil oxidant demand increased with increasing initial
concentration (i.e. efficiency dropped with increasing concentration),
although controls indicated that oxidant consumption was directly reduced
through reaction with COCs rather than due to mineral-catalyzed

decomposition, which was found to be minor.

The SP consumption data indicated the half-life was positively proportional
to the initial persulfate dose (the higher the persulfate concentration, the

longer the half-life).

Although actual degradation rates could not be calculated from the limited
data obtained in the tests, the results and the researcher’s experience suggests
that sufficient degradation may be achieved in the field in a six to eight-week

timeframe if proper reaction conditions are maintained.

Acetone was detected as an intermediate produced during the reactions. Itis
expected that with continued oxidant exposure SP would degrade the acetone

produced.

The experimental results revealed the need to induce more vigorous reaction
conditions in the system so the residual SP could be efficiently applied

toward COC destruction efficiency and shortened treatment time.

It was recommended that the SP alone process should be applied at a higher

reaction temperature (e.g., 35°C or 40°C) than was done in this study (20°C).

Use of an environmentally friendly and biodegradable surfactant (Biosolve
at 0.5% concentration) may enhance SP effectiveness by increasing SVOC

solubility and dissolution.
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° Oxidation with SP was shown effective, however, the exact dose and amount
of time required to reduce COCs to the clean-up goals without adding excess

SP needs further refinement to optimize and scale up site remediation.

A complete copy of this report is contained in Appendix B.

3.3.1.3 Microbial Strain/Petroleum Response Evaluation

Soil samples were collected in January 2006 from ten site locations, a groundwater
sample was collected from a recovery sump, a composite groundwater sample was
collected from MW-1 and MW-16, and a free phase product sample was collected
from MW-4. These samples were shipped to Microbe Inotech Laboratories, Inc.
(MIL) in St. Louis for microbial evaluation of petroleum degrading microorganisms.
The laboratory results are provided in Appendix C. MIL specializes in incubating
indigenous microbes in the laboratory for subsequent testing of their petroleum
substrate degrading ability. The ten soil samples were analyzed for solids nutrient
chemistry including organic matter, nitrogen ammonia, nitrogen as nitrite,
phosphorous as orthophosphate, nitrogen nitrate and pH. The ten soil and two
groundwater samples were then immediately incubated to obtain initial standard
bacterial plate counts (in units of colony forming units per gram of soil (CFU/g)).

The table below shows the range of initial plate counts for these site samples.

Standard Bacteria Plate Count

Sample Type 24-Hour Count Range | 48-Hour Count Range

Soil (CFU/g) 6.6x10°t02.4x 10° 6.7x 10°t0 6.0 x 10°

Groundwater (CFU/ml) 2.0x 10" t0 8.2 x 10° 9.1x10%to 1.1 x 10°

Next, differing strains were assigned strain numbers based on physical morphology
and color, and the relative population density in each sample was estimated. This

information was then reported to Plumley Engineering, and in consultation with MIL,
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the seven strains that were prevalent across the twelve samples were selected for
further study. These seven strains were then isolated and re-incubated into large
homogenous colonies. Four substrates, gasoline, No. 4 oil, No. 6 oil and free phase
product from site well MW-4, were added to the microbes in a 96-well microtiter
plate to test the biodegradability response (endpoint assay) of these microbial strains
to the four substrates. The substrates were added directly to various wells in a
3.45% concentration (5 pl substrate into 145 ul aqueous microbe solution at 40 to
50% turbidity). The microbe solution contained a proprietary growth medium of
salts, vitamins and buffer without a major carbon source. The substrate added is the
potential carbon source for growth. Each well also contains an indicator solution
(tetrazoleum dye redox indicator) whose reduction is a measure of bacterial growth
(i.e. metabolic respiration/oxidation of the carbon source). Measurement of
microbial activity to degrade the substrate was measured after 24 hours of incubation
at 30°C. The amount of reduction in the indicator solution is correlated with
microbial growth (i.e. activity to use the substrate as a carbon source). The results
are characterized on a qualitative scale of substrate degrading ability (excellent —
good — fair — minimal — no effect — growth inhibited). A summary table of Endpoint

Assay results 1s presented below.

Endpoint Assay Results Summary

. . . . Free Product
Strain Gasoline Diesel No. 6 Oil (MW-4)
3640A-1-2 No Effect No Effect No Effect No Effect
Growth Growth Growth Growth
36404-1-3 Inhibited Inhibited Inhibited Inhibited
Growth Growth Growth
3640A-1-4 | No Effect Inhibited Inhibited Inhibited
3640A-1-5 No Effect No Effect No Effect No Effect
3640A-2-10 No Effect No Effect No Effect No Effect
Growth
3640A-5-19 Inhibited No Effect No Effect No Effect
Growth Growth Growth
3640A-6-20 | |} ibited Inhibited Inhibited No Effect
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The most populous microbial strains, in isolation, were clearly not good petroleum
degraders. Discussion of these negative results with the laboratory led to a potential
explanation related to the anoxic site soil conditions. During the remedial site
investigation in the spring of 2005, measurements of dissolved oxygen in site
monitoring wells ranged from 0.11 to 2.85 mg/L. Only seven of the 40 monitoring
wells contained concentrations above 1 mg/L, indicating essentially anoxic
conditions in the subsurface. In hindsight, the laboratory suggested that the prevalent
soil bacteria aerobically incubated may have been the incorrect target group for the
endpoint assay. Given the subsurface anoxic conditions, it was reasoned that
perhaps aerobic microbes at the low percentages should have been selected for the
endpoint assay (the exact opposite of the strains selected). MIL offered to repeat the
test, however, this would have required the collection and shipment of a new set of
soil samples. It was decided not to repeat this test and agreement was reached with

MIL for a reduced cost of the testing completed.

In summary, this testing yielded the conclusions presented below.

o At least 25 different strains of bacteria are present in the site soil and
groundwater.
. Based on the ten soil samples analyzed for nitrogen and phosphorous, there

is a sufficient nutrient base present in the native soil to sustain microbial

growth for at least one to two months.

. The seven most prominent strains isolated from newly excavated soils and
tested for their ability to degrade gasoline, No. 4 oil, No. 6 oil and site free

phase product, showed no ability to degrade any of these petroleum products.

3.3.2 Pilot Study Results

A pilot study was proposed for this site to obtain data on the timing, effectiveness, soil

particulate and odor generation during ex-situ treatment, heavy construction equipment
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needs, soil moisture impacts to treatment effectiveness and timing, chemical oxidation
polishing under site conditions, bio-enhancement efficacy, visual staining and odor reduction
by the treatment process, optimization of soil processing for full-scale site treatment, and
soil microbial response to aeration. All parties agreed in June 2006 to conduct a pilot study
over the summer of 2006 to guide preparation and engineering design of the full remediation

project.

A work plan for a field pilot study of soil remediation was submitted to the DEC in early
July 2006 and approved. In late July 2006, an eight-week pilot study was initiated. The

following seven subsection present results and conclusion from this study.

3.3.2.1 Soil Excavation

The initial project task was to re-grade a portion of the site to control infiltrating
rainwater and groundwater drained from excavated soils. This was accomplished
by constructing soil berms and cutting shallow trenches within the crude soil cells.
The locations of the two soil treatment cells were within the zone of gross
contamination and in the area of concern. After inspection of the cell construction,
the excavation of soils from two site locations containing significantly impacted
soils commenced. Locations of Excavations 1, 2 and 3 are shown on Figure 4. All
soils were initially screened to remove large boulders, cinder blocks, metal railroad
tie plates and other material detrimental to the Allu™ bucket. Screening also served

to allow segregation of the two excavations into four soil piles.

Excavation 1 was made on July 25 at a location along Leland Avenue. An estimated
volume of 550 cubic yards was excavated. This volume fell short of the planned
1,000 cubic yards due to shallow water table conditions. Without hydraulic control,
additional excavation was halted. Due to the presence of a significant fraction of
fine-grained soils, this pile required approximately one and one-half weeks to drain
off groundwater and dry in the sun. These soils remained soft, weak and

unconsolidated for over one week, as evidenced by difficulty to walk over them
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without sinking into them. Subsequently, the soils were screened and split into two

piles designated as Piles III and IV.

While the soils from Excavation 1 were draining, Excavation 2 was made at a
location near the northwest site corner near the Mohawk River. Approximately 600
cubic yards was excavated and stockpiled east of the excavation. This soil volume
was below the design volume of 1,000 cubic yards due to an encountered shallow
impacted clay layer at approximately 6 feet in depth and the limits of a former
building foundation. Excavation 2 soils contained a significant fraction of granular
material with greater structural strength than Excavation 1 soils. Immediately upon
completing soil removal from Excavation 2, the operator drove the excavator on top
of the pile and consolidated it into a smaller area by scooping soils closer to the pile
center from 360 degrees around the machine. The excavator bucket was then
changed to the soil-screening bucket and screening of Excavation 2 soils began
immediately. These soils were segregated into two soil piles, designated as Piles I

and II.

On August 1, a third small excavation of approximately 30 cubic yards was made at
the location of SB-54 (from the remedial investigation) and designated as Pile V.
SB-54 is the location of a significant VOC plume containing benzene-toluene-
ethylbenzene-xylene (BTEX) and methyl-tertiary-butyl ether (MTBE). These soils

were stockpiled north of Piles I and II, but inside the treatment cell.

The first two weeks of this study (nine working days) were required to excavate and
screen the soils. Seven working days were required to complete the initial soil
screening, due to excessive soil moisture content. Beginning on August 7 and over
the course of the ensuing six weeks (weeks 3 through 8), the soils were treated using
the Allu™ bucket process to turn and aerate soils. The bucket size used was a 2.3
cubic yard capacity. The manufacturer of Allu™ buckets produces a bucket one size

larger at a volume of 2.8 cubic yards.
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The soils excavated contained unacceptably high VOCs, strong petroleum odors and
visual staining. The goal of Allu™ processing was to remove VOCs, odors and

visual staining and to reduce SVOCs in comparison to the SCGs.

3.3.2.2 Allu™ Processing

The following table shows Allu™ process results in terms of soil turns per pile over

time.
Pilot Study Overview: Weekly Soil Turns and Study Actions
Week West Allu East Allu | SB-54
4 Date Pile | Pile | Pile | Pile | Pile Comment
1 11 m | v A\
1,2 07/24 1 1 1 1 1 Soil drying/screening;
and Initial Sampling 07/27,
31/06 07/29; Excavate SB-54

on 08/01/06

3 08/07/06 2 1 0.5 1 1 Begin continuous Allu™
processing

4 08/14/06 2 2 1.5 2 3 08/15 Sampling; three
Bio-Tubs start 08/16

5 08/21/06 2 1 2 3 2 Soil Moisture moderated

6 08/28/06 2 2 2 1 3 08/30 Sampling; Soil
moisture optimum; Nine
Chem-Ox Tubs start 09/01

7 09/04/06 1 1 3 3 3 Uncovered piles: rain
infiltration

8 09/11/06 1 1 3 3 5 Final Sampling 9/19

TOTAL 11 9 13 14 18

3.3.2.3 Bio-Enhancement Study

On August 16, approximately 1.5 cubic feet of soil was collected from Piles II, IV
and V for testing of bio-enhancement with proprietary microbes and micronutrients
supplied by Biogenesis Enterprises, Inc. Soils within each of the tubs were turned

two to three times per week by hand trowel. The plastic tubs were loosely covered to
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keep out rain but allow in ample oxygen. In addition, the covers were periodically
removed during the day. The soils were maintained with moisture to allow for
microbial growth. These soils were sampled for SVOCs and HPC as indicators of
whether enhanced biological processes would exceed the Allu™ process alone in

successfully treating the soil.

Additionally, routine sampling and analysis of the soil piles was performed to
determine the heterotrophic plate count (HPC) in the soils. The Bio-Treatability
Bench Study and a literature review indicated that active bioremediation for SVOCs
would require six to twelve months to meet SCGs. However, biological populations
were known to be able to increase significantly within the pilot study timeframe.
Therefore, a simple measure of the microbe population density by analyzing the
HPC in soil over time yielded microbial counts in number of colonies per gram of
soil. Thus HPC was tracked as an indicator of microbial population change (increase
or decrease) over time to demonstrate whether the Allu™ processing could sustain
the necessary soil oxygen levels to promote vigorous bacterial growth. It was known
at the outset this approach would not prove that increased soil microbial populations
lead directly to biodegradation of SCGs. However, it was known that soil microbes
require a carbon source for growth and there were two known carbon sources in the
site soils: natural organic matter and COCs. The results and implications of these

measurements are discussed in Section 3.3.2.6.

3.3.2.4 Chemical Oxidation Polishing Study

On September 1, three field bench study volumes of 1.5 cubic yards of soil were
collected from each of soil piles II, IV and V. These soils were collected to study
whether chemical oxidation polishing of soils after substantial Allu™ processing
would significantly reduce residual SVOC concentrations. At the time of sample

collection, the soils had experienced the following turnovers:
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Soil Turnovers at Start of Chemical Oxidation Bench Study (09/01/06)

Soil Pile # Number of Complete Soil Turnovers
11 7
v 8
A% 10

Based on results of the Chemical Oxidation Treatability Study performed in the
winter of 2006, site soils have a chemical oxidant demand ranging from 11 to 29.5
g/kg of soil. Based on this data, this field study was performed with three soil
samples (1.5 cubic yards each) from each of the three piles. Applying a soil density
of 1.5 tons per cubic yard, the approximate mass of each sample was calculated.
Chemical oxidant was applied to the soil at 100%, 50% and 10% dosage based on a
full dosage of 30 gram oxidant per kilogram of soil.

A 1:1 mixture of sodium persulfate and sodium percarbonate was added to these
soils. As both of these compounds are chemical oxidants, the total of the two
compounds comprised the dosage (i.e. 30 gram dose comprised of 15 grams of each
oxidant). The oxidant mixture was selected through discussions with Solvay
Chemicals, Inc. (Solvay), the manufacturer and patent petitioner for the application of
sodium percarbonate with sodium persulfate for chemical oxidation of hydrocarbons.
The pending patent filed by Solvay is for a 1:1 ratio application (each constituent
applied at one-half the dose of sodium persulfate alone) of sodium persulfate and
sodium percarbonate to degrade hydrocarbons at ambient soil temperature. In
contrast, sodium persulfate alone was found to require significantly elevated soil

temperature (i.e. 95°C to 105°C).
Each soil was sampled 19 days later. At the end of this field test, SVOC

concentrations in soils dosed with the 100% chemical oxidant contained the highest

contaminant concentrations and the 10% dose contained the lowest. These results
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were the reverse of the expected. The highest SVOC concentrations were present in
the highest dose soil, mid-level concentrations in the mid-range dose and lowest
concentrations in the lowest dose soils. This correlation held for all individual
compounds in two of the soil sets. The third soil from Pile II yielded mostly non-
detect results for constituents analyzed, however there were six compounds above
the minimum detection limit in the 100% dose soils, no compounds detected in the

50% dose soil and only one compound detected in the 10% dose soil.

These results, while yielding an unexpected result, indicate the simple mechanical
mixing of chemical oxidant into soils, as can be accomplished in a full-scale remedial
program, is unlikely to succeed in significantly reducing site SVOCs to meet the

SCGs within a short timeframe.

3.3.2.5 Community Air Monitoring

Particulate Monitoring:

Dust monitoring was conducted in accordance with the approved Work Plan and the
New York State Department of Health (DOH) generic community air monitoring
plan. The DOH particulate action level is defined as the difference between upwind
and downwind concentrations. When this calculated value reaches 100 pg/m’ as a
15-minute average, action is required to mitigate the airborne particulate
concentration. A value of 150 pg/m’ is the threshold where work is stopped and an
evaluation of particulate controls is made. Work then resumes after successful

particulate control measures are implemented.

A pair of DusTRAK 8520 Aerosol Monitors were utilized to record the PMq
concentrations at the site during the pilot testing activities. Visual observations of
particulate generation were also recorded. Wind direction was recorded prior to the

start of the PM o monitoring. One unit was placed upwind of the work zone, while
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the other unit was placed downwind of the work zone. Each unit documented the
potential on and offsite exposure for the protection of public health. Each unit was
equipped with an enclosure to provide protection from environmental conditions

such as rain, direct sunlight, etc.

A data analysis program, supplied with the monitors, utilized recorded PMq
concentrations to calculate the average, the 8-hour time-weighted average, and the
minimum and maximum readings for each monitoring period. A separate computer
program was generated to calculate the 15-minute rolling averages for the monitoring
period. A one-minute monitoring frequency was selected to provide adequate data
points for exposure review and recorded data was downloaded at regular intervals
during the pilot study to allow for data review. In this analysis, upwind data was
subtracted from downwind data. Although the actual exposure levels may not be
determined through such an analysis, the DEC action level applies to fugitive dust
suppression at hazardous waste sites due to onsite particulate generating activity.
An action level exceedance may not lead to an exceedance of the EPA standard
due to the significantly longer averaging period (i.e. 24-hour versus 15-minute).
Therefore, the analysis was geared toward identification of whether a site activity
can generate a fugitive dust concentration that needs to be actively managed during

the full-scale site remediation.

The pilot study was conducted from July 25, 2006 through September 15, 2006 (53
days). No work was conducted on weekends (14 days). Three additional days were
lost: one national holiday, one day for equipment maintenance and one day to a
rainout. A total of 36 days of field work involving soil disturbance was completed
during the course of the pilot study. Particulate monitoring was conducted on each
day. Monitoring data from three of these days was lost due to monitoring equipment
malfunction. Data from the remaining 33 monitoring periods is presented in Table

1 - Particulate Monitoring Data Summary.
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A summary of the data set review is presented below:

. All 33 data sets were screened. Ten data sets did not contain any maximum
recorded instantaneous readings that exceeded 100 pg/m’. Fifteen-minute
rolling averages for these ten data sets were not calculated, as all averages

would be below the 100 pg/m’ State Action Level.

o Fifteen-minute rolling averages for the remaining 23 data sets were calculated
and reviewed. The upwind rolling averages were then subtracted from the
downwind rolling averages to calculate the total 15-minute average
concentration difference. These total 15-minute average concentration
differences were then compared to the 100 pg/m’ State Action Level. The
maximum 15-minute average concentration differences exceeded 100 pg/m’
on four of the monitoring days: July 27, August 10, August 11 and
August 24. The maximum 15-minute average concentration differences for

the remaining 19 nineteen data sets did not exceed the State Action Level.

o The PMjy readings and the 15-minute rolling average readings for
concentration differences exceeding 100 pg/m’ were graphed. Review of

this data revealed the following conclusions.

. The PM, readings recorded on July 27, 2006 show a single 2,037
pg/m’ spike at 3:43 p.m. on the downwind monitor. Excavator
operation for the day ceased at 3:40 pm. The particulate spike
corresponds to the excavator shutdown for the day. It was concluded
that no exceedance of the State Action Level occurred on this day.

Graphs of the data for this monitoring event are attached.

. The PM,¢ readings recorded on August 10, 2006 show a single 2,453

ng/m’ spike at 5:02 p.m. on the downwind monitor. Excavator
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operation ceased at 4:30 p.m. for equipment maintenance. That
particulate spike corresponds to the dust monitor being shut down for
the day. Smaller but identifiable spikes at startup and shutdown were
recorded for other days as well. It was concluded that no exceedance
of the State Action Level occurred on this day. Graphs of the data for

this monitoring event are attached.

The PM, readings recorded on August 11, 2006 show a 562 pg/m*
spike at 12:20 p.m. and a 2,173 pg/m’ spike at 12:22 p.m. on the
upwind monitor. These particulate readings correspond to the time
when site personnel were offsite for lunch. The units were also
checked during the lunch break. It was concluded that no exceedance
of the State Action Level occurred on this day. Graphs of the data for

this monitoring event are attached.

The PM| readings recorded on August 24, 2006 show ten readings
greater than 500 pg/m’, with a peak reading of 1,830 pg/m’ spike at
1:35 p.m. on the upwind monitor. Activities for the day included
moving one of the treatment piles across the site. Field notes for the
day record the observation of dust generated as a result of the dump
truck moving the pile. There was an exceedance of the State Action
Level on this day, however, this was a one-time occurrence and once
routine site activity resumed, no further action level exceedances
were recorded for the remainder of this project. Graphs of the data

for this monitoring event are attached.

Shifting winds on some days may have caused the “upwind” monitor
to record particulate concentrations greater than the “downwind”
monitor. The adjacent “upwind” parcel was observed to have little to

no dust generating activity during this pilot study.
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" The potential for exceedance of the State Action Level during full-
scale site remediation was identified during this study and
contingency for dust suppression will be incorporated into the

remedial design.

VOC Monitoring:

Periodic monitoring of ambient air concentrations around the open excavations and
soil piles indicated very low ambient readings within approximately 10 feet of the
soil piles and no readings at greater distance. In addition, general petroleum odors
were observed during initial soil excavation and in close proximity to soil piles early

in the Allu™ processing program that diminished throughout the study.

3.3.2.6 Pilot Study Results and Conclusions

Figures 5 through 9 show graphs of VOC photoionization detection (PID) meter
readings in the soil piles versus the number of soil turnovers achieved through the
Allu™ process. Soil PID readings were measured using a field portable device
containing a 10.2 electron-volt (eV) lamp. A fresh soil surface was exposed and a
soil sample placed into a small sealed plastic bag. The soil bag was allowed to sit for
five to ten minutes before headspace readings were taken by puncturing the bag with

the PID tip.

Graphs for all piles show significant PID VOC reductions. The table below shows

the number of soil turnovers required to achieve 80% and 90% reductions in VOCs,

as measured by PID and the initial and final VOC analytical results for these soils.
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Total Turns | Total Turns | Initial Final Total
sonovin | pien | E30% | @90t | o | Toul | unbe

Reduction Reduction | (mg/kg) | (mg/kg) | Turnovers
West Allu I 7 11 36 ND 11
West Allu II 3 8 36 ND 9
East Allu I 2 3 7 ND 13
East Allu v 2 3 7 ND 14
SB-54 A% 6 11 3,995 0.01 18

*Pre-treatment average VOC concentrations from pre-treatment sample results for
Pile #I through #IV. Pile #V initial VOC shown is the grab sample result for soil
boring SB-54 (4 to 6-foot depth) from the 2004 remedial investigation indicating

high VOC content consistent with field observations in this pilot study.

Total SVOC reductions attained through the pilot study are summarized below.

Pre-Treatment

Post-Treatment

Pile # Total SVOCs* (mg/kg) | Total SVOCs" (mg/ke)
| 23 ND
. 9.5 25
1 40.2 363
v 40.2 221
V (SB-54) 450 %% 22.6

*Data averaged from seven initial pilot study samples.

**Grab sample data from 2004 Remedial Investigation at Boring SB-54, 4 to 6-foot
depth. Pilot Study excavation depth was 4 feet. SB-54 boring log indicates PID
reading from 800 to 2,000 parts per million (ppm) in the depth range of 1 to 5 feet

bgs.

“Re-analysis data with extraction methodolo gy consistent with prior samples for all
samples except Pile #1.

As the above table suggests, the Allu™ processing provided mixed results in

reducing SVOC soil concentrations over the six-week period of active Allu™

processing. However, it is known that active bioremediation of SVOCs requires

much more time than six weeks. The HPC data demonstrates that soil microbial
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populations increased by one to two orders of magnitude within three weeks of soil
excavation to levels almost one order of magnitude above the minimum threshold to
sustain vigorous bioremediation. It was expected, and is supported in the literature,
that the increase in microbial activity, as evidenced by the population density
increase, led to some VOC/ SVOC contaminant degradation during the pilot test
period and that conditions were directly created to enhance the biodegradation

Pprocess.

The progression of soil HPC over time throughout the Pilot Study is shown in the
table below. HPC counts in Piles #I through #IV followed similar patterns of
increase at week two, decrease at week four, rebound at week six and overall peak at
week eight. HPC counts were obtained from samples collected at the project start,
then at regular intervals over the eight-week project. Another view of the response of
soil biota is suggested by graphs of HPC counts versus soil PID VOC readings
(Figures 10 - 14). These graphs suggest biological population increases in the
presence of soil VOC, then fall when VOCs concentrations decline before

rebounding and peaking at the study end.

Pilot Study: HPC Average Count and Number of Samples (#)

HPC HPC HPC HPC
Pile # Average | (#) | Average | (#) | Average | (#) | Average | (#)
07/31/06 08/15/06 08/30/06 09/19/06

I 13K 4 500K 3 200K 3 800 K 4
II 7K 5 500 K 3 80K 3 400 K 5
Il g 3K 10 | 400K 5 130 K 3 500 K 4
v 3K 10 | 600K 3 230K 3 750 K 5
Vs NS 0 50K 3 100 K 3 400 K 4

Notes: 1. Fertilizer (21:5:20), dextrose, and yeast added to Pile #I on 08/10.
2. Fertilizer (21:5:20), sucrose, and yeast added to Pile #III on 08/11.

3. One quart Miracle Gro Liquafeed (12:4:8), 500 ml dextrose (50 %) and
0.5 pound yeast added to Pile #V on 09/11.

4. Presence of “B” after Soil Pile number indicates micronutrients added
during study.
5. NS indicates not sampled.
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In summary, the Allu™ processing performed vigorously for six weeks leads to the

following conclusions.

. Complete removal of visual soil staining and odors (faint residual only) from
all soils. A site inspection of all soil piles by the DEC and the DOH on
September 19, 2006 demonstrated that soil improvement was significant and

meets the DEC cleanup standards for these indicators.

o Near total removal of soil VOCs, only traces remain in few samples. The
pilot study results indicate that VOCs are treatable with the Allu™ process
and meet SCGs.

o Heterotrophic Plate Counts demonstrate that conditions for microbial
degradation processes were favorable and may have contributed to reduction
of VOCs and readily biodegradable SVOCs in the soil.

. Significant increases in soil microbial density, regardless of fertilizer or
micronutrient additions, occurred after two weeks of active Allu™
processing. A decline in microbial density was observed at approximately
four weeks, coinciding with a precipitous decline in soil VOC content as
measured in the field using a PID meter. A rebound and increase above the
early peak, respectively, occurred at week six and further accelerated to the

highest densities measured in week eight.

o An HPC count dip occurs over the time period when 80% to 85% of VOCs
have been removed from the soil. This observed phenomena is consistent
with an expected response that causes bacteria density to drop in the
transition from VOC to SVOC digestion. A possible explanation for this dip
is that the bacteria struggle to alter internal enzyme production to those
necessary for PAH (i.e. SVOC) digestion, with a concomitant die-off of
organisms unable to complete this transition or that a different microbial
strain surges to predominance. This phenomenon was observed in the bench
scale bio-treatability study and was noted in that report. During the pilot
study, a subsequent population increase was observed in Piles #I through #1V.

Pile #V did not show a population decline in this study, however this Pile
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retained PID VOC:s for the longest duration in this study and also received an
addition of fertilizer, dextrose and yeast on September 11. A smaller quantity
of micronutrients (yeast and dextrose) were added to Piles #I and #III on
August 10 and 11, respectively. However, microbial counts subsequently
increased in all soil piles to roughly equal levels after VOC depletion, and
this response does not correlate with the Piles that received micro-nutrients
(Piles #1, #1I and #V) in comparison to those that did not (Piles #1I and #IV).

Partial SVOC reduction in all soil piles. The SVOCs at this site are mostly
below the SCGs, except for several involatile and insoluble compounds with
low cleanup goals which still exceed the SCGs by up to an order of
magnitude. [It is noted that Soil Piles #I, #II and #V meet the SCGs for
restricted industrial sites in the proposed Part 375-6 regulations for
Environmental Restoration Program sites. Pile #IV meets Part 375-6
SCGs for all but benzo(a)pyrene, while Pile #I1I meets these SCGs all but

benzo(a)pyrene and benzo(a,h)anthracene.]

Literature review indicates the early loss of soil VOCs may inhibit microbial
degradation of SVOCs (PAHs) where microbial co-metabolism of a mixed
VOC/SVOC substrate predominates. However, the literature also has
identified several microbial strains capable of PAH degradation of up to four-

ring PAHs as the sole carbon source.

The soil turnover rate of three turns per week for PAH dominated soil is
probably too high and should be reduced to one and a half to two turnovers
weekly to retain VOCs in the soil longer and promote co-metabolic
biodegradation of COCs. All soils showed heterogeneity with regard to
decline of VOCs in the soils. A range of from three to eleven soil turnovers
were required to reduce all soil PID VOCs by 90%. A minimum of 12 soil
turnovers drawn out over a longer time period (eight to ten weeks) is
recommended for full-scale site remediation. This slower turnover rate will
retain VOCs in the soils longer and promote co-metabolism of VOCs and
SVOCs. Once soils VOCs are depleted, further soil turnovers are unlikely to

be cost-effective in reducing SVOC concentrations.
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. Particulate generation from the site activity was visually and instrumentally
observed once. Instrumental monitoring performed per DEC dust monitoring
indicated this occurrence was attributable to dry surface soil conditions and
trucking of Soil Pile II across the site (a unique occurrence in the pilot study,
but not infrequent in a full-scale design). In addition, no significant
petroleum odors or VOC PID readings were observed to emanate greater than
approximately 20 feet from the soil piles during the treatment phase.
However, under full-scale remedial phase conditions, both VOC odors and
dust control are expected to be necessary at times and the Work Plan will
address field measures to be implemented if visual, olfactory, or instrumental

monitoring indicates they are required.

o No clear relation to covered soil piles and contaminant residual end results
were evident through this study. However, covered soil piles in the early
stage when excavated soil contained excess groundwater prevented an
increase in soil moisture content from thunderstorm downpours that would

have slowed the Allu™ process rate.

° Chemical Oxidation testing that simulated projected mixing, soil moisture,
and timeframe in the full-scale remediation was not found to enhance

destruction of high ring PAHs in site soils following Allu™ processing.

o A literature review indicates that soil type, contaminant type and distribu-
tion, pH, moisture, and oxygen content are primary factors governing
biodegradation of VOC/SVOC contaminated soil. The addition of
surfactants to increase bioavailability of PAHs for microbial degradation
must be done carefully as it has been shown to both enhance and inhibit PAH
biodegradation in accordance with a complex set of governing factors that
vary between sites. The addition of nutrients to soils is not supported in the

literature as beneficial for many sites.

*Van Hamme, Jonathan D. , Singh, Ajay, Ward, Owen P., Recent Advances in Petroleum Microbiology,
Microbiology and Molecular Biology Reviews, December 2003, p. 503-549, Vol. 67, No. 4.
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o The addition of proprietary microbes to soil after Allu™ processing did not
result in significant reduction of residual PAHs. Furthermore, the literature
indicates the risk exists that the introduction of non-native microbes could
inhibit native microbial biodegradation or establish overall negative microbial

interactions that inhibit biodegradation of COCs.?

. A literature review indicates that petroleum-degrading bacteria have been
shown to secrete natural surfactants to enhance the bioavailability of
contaminants. In addition, symbiotic relationships between microorganisms
were also found, whereby supportive interactions between microbes served
the overall group with one type of organism secreting surfactant to enhance
bio-availability and another digesting the contaminant, neither of which

could thrive alone in the environment.*

o Processing rates for the Allu™ bucket soil processing steadily increased in
this study as the soil moisture content declined. On August 3, it required
approximately three minutes per bucket to Allu soils from either Piles #I11 or
#IV, however, this rate dropped to one minute by August 14 and declined
significantly as soil moisture content fell. Piles #I and #II were more
granular from the start and displayed a per bucket process rate of 18 seconds
on August 8, a rate that also showed some improvement as soil moisture
content declined. All soil process rates accelerated in the last two weeks as
soil moisture contents reached a balance between maintenance of soil

microbes and dryness to accelerate Allu™ processing.

A copy of all laboratory analytical data from the pilot study is provided in electronic

format on compact disk in Appendix E.

*Vasileva-Tonkova, Evgenia, Galabova, Danka, “Hydrolytic Enzymes and Surfactants of Bacterial Isolates from
Lubricant-Contaminated Wastewater,” Bulgarian Academy of Sciences, Institute of Microbiology, August 15, 2002, pp
87-92.

4ibid.
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4.0 ANALYSIS OF ALTERNATIVES

4.1 Introduction

The former Matt Petroleum site contains widespread soil and groundwater contamination. Selection
of a site remedy for both soils and groundwater must be protective of human health and the

environment, be consistent with future development plans and manage residual risk.

4.2 Analysis of Individual Alternatives

A total of ten remedial alternatives were evaluated in detail for soil and groundwater at this site.
Restoration of this site for future development will require the selected alternative address impacts
to both media. The Remedial Investigation demonstrated that soil contamination within identified
zones is significant, is an ongoing contributor to groundwater contamination, and must be reduced.
The target area for remediation consists of the two mapped zones presented in the Remedial
Investigation Report, referred to as the zone of gross contamination and the area of concern.

Together, these two areas comprise approximately 3.3 acres of 4.5-acre site.

Through evaluation of literature and technical remediation web sites, the following remedial

alternatives were evaluated for application to this site.

Alternative # Media Remedial Alternative

1A Soil/ Soil Cap: Natural Groundwater Attenuation

Groundwater | Cap soils in affected area/zones. Remove free product from
groundwater surface and natural attenuation for groundwater.

1B Soil/ Soil Cap: Active Groundwater Treatment Trenches

Groundwater Cap all soil. Treat groundwater with passive collection trenches
along Leland Avenue and Mohawk River to treat groundwater
with granular activated carbon and discharge to POTW.

2A Soil/ Excavation to 5 feet, Offsite Disposal, Clean Fill

Groundwater | Excavate and dispose all soils down to 5-foot depth within the
primary area of concern and within the zone of gross
contamination. Replace with clean fill. Control and treat
groundwater during soil excavation.
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Alternative # Media Remedial Alternative

2B Soil/ Excavation to 8 feet, Offsite Disposal, Clean Fill

Groundwater | Excavate all soils within the zone of gross contamination and
area of concern down to clay, 8-foot average. Replace with clean
fill. Control and treat groundwater during soil excavation.

3A Soil/ Excavation to 5 feet. 100% Allu, Replace Soils

Groundwater | Excavate soils within the zone of gross contamination and area
of concern down to 5 foot depth; onsite ex-situ treatment with
Allu™ Bucket, replace/compact treated soils.

3B Soil/ Excavation to 8 feet, 100% Allu, Replace Soils

Groundwater | Excavate soils within the zone of gross contamination and area
of concern down to clay; onsite ex-situ treatment with Allu™
Bucket, replace/compact treated soils.

3C Soil Excavation to 8 feet. 25% Disposal, Allu, Replace Soils

Excavate soils within the zone of gross contamination and area
of concern down to clay; offsite disposal of most highly impacted
soils; onsite ex-situ treatment with Allu™ Bucket, replace/
compact treated soils.

4A Soil Excavation to 8 feet, Allu and Chem-Ox with Hydrogen
Peroxide, Replace Soils

Excavate soils within the zone of gross contamination and area
of concern down to clay; treat with hydrogen peroxide mixed in
by Allu™ Bucket, replace/compact treated soils.

4B Soil Excavation to 8 feet, Allu and Chem-Ox with Sodium Persulfate.
Replace Soils

Excavate soils within the zone of gross contamination and area
of concern down fo clay; treat with sodium persulfate mixed in
by Allu™ Bucket, replace/compact treated soils.

5 Soil In-Situ Thermal Treatment, Soil Vapor Extraction

Thermally treat soils in-situ, soil vapor extraction and ground-
water dewatering to expose the smear zone.

Detailed evaluation of each of these alternatives is presented below.

Alternative #1A: Soil Cap, Natural Groundwater Attenuation

This alternative involves placing a clean soil cap across the site and monitoring the groundwater to
document that the plume remains stable. It includes natural attenuation of groundwater with ongoing

groundwater quality monitoring as part of the Operations, Maintenance & Management (OM&M)
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Plan. A soils management plan would then be prepared to govern any future soil disturbance at this

site.

The total estimated cost for this remedial action to address soil contamination is approximately $0.2
million and it can be completed within approximately one month in the field. Refer to Table 20 for

a cost comparison of all remedial alternatives.

Advantages: Low cost. Remedial investigation demonstrated low level of offsite contaminant
migration despite high VOC levels in groundwater (high organic content in soils may be sequestering

contaminants).

Disadvantages: This alternative does not clean contaminated site soil or groundwater. The duration
of time necessary to attain SCGs is unknown, but expected to be significant. Very low dissolved
oxygen content in groundwater suggests that at best, anaerobic digestion of contaminants, which

progresses at 10% the rate of aerobic digestion, may occur.

Alternative #1B: Soil Cap. Groundwater Treatment

This alternative involves soil capping as described in Alternative 1A, but adds active groundwater
treatment via passive interceptor trenches along Leland Avenue and the Mohawk River to capture
impacted groundwater prior to discharge from the site. Trenches would be installed down to the
clay layer and groundwater collected, treated with granular activated carbon and discharged to the
publicly owned treatment works (POTW). This system would be designed to passively collect

groundwater with minimal drawdown of the water table to maintain treatment volume at a minimum.

Substantial contamination would remain at this site. A soils management plan would be required to

govern any future soil disturbance at this site.

The total estimated cost for this remedial action to address soil contamination is approximately $0.9

million, with an ongoing annual cost ranging from $20,000 to $35,000. The soil cap and initial
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groundwater treatment can be completed in four to six weeks in the field, but would require ongoing
operations and maintenance for the passive dewatering and treatment system. Refer to Table 20 fora

cost comparison of all remedial alternatives.

Advantages: Low cost. Remedial investigation demonstrated low level of offsite contaminant
migration despite high VOC levels in groundwater. High organic content in soils may be

sequestering contaminants. Directly addresses groundwater contamination with a passive approach.

Disadvantages: This alternative does not treat VOCs in soils, resulting in continued contaminant
release to groundwater. An extended operational period for the passive groundwater collection
system would be required. This alternative provides minimal address to groundwater contamination
through well pumping (i.e. remove free product in existing two to three wells) and the passive
collection system. Ongoing associated operation and maintenance costs and uncertainty for the

duration of ongoing operations are significant negatives.

Alternative #2A: Excavate Soils Down to 5 feet Only, Dispose and Replace with Clean Fill

This alternative involves the excavation of site soils in cells down to a five-foot depth (this depth
reaches below the groundwater surface) for disposal and replacement with clean fill. This alternative
involves the excavation of approximately 26,000 cubic yards (48,200 tons) of soil. As the water
table would be exposed, this approach allows for skimming of the groundwater surface to remove
free product (if present). Once completed, site redevelopment may proceed without restriction in the

top 5 feet of the soil zone.

Substantial contamination below 5 feet in depth would remain at this site. A soils management plan

would then be required to govern any future soil disturbance at this site.
Any building constructed would be required to install a slab-on-grade structure with a sub-slab

depressurization system incorporated into the design. This alternative would result in clean near

surface soils, but would leave petroleum-contaminated soils in place at depths below 5 feet.
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The total estimated cost for this remedial action to address soil contamination is approximately $3.6
million and can be completed in approximately three to six months in the field. Refer to Table 20 for

a cost comparison of all remedial alternatives.

Advantages: Removes all contaminated soils within 5 feet of ground surface, allows for access to
groundwater to skim free product from surface and treatment of pumped groundwater. Soil put
back would be free of contamination. The time required to complete this alternative is one
construction season. The site has been shown to retain contamination mainly within its borders,
with little offsite migration (possible due to high organic content as a sequestering agent) that lowers
concern over contamination left in the ground. The 5-foot depth was chosen to minimize impacts to

future site redevelopment, as most construction activity occurs within 5 feet of ground surface.

Disadvantages: This alternative leaves significant soil contamination in soils below a 5-foot depth
that would continue to impact groundwater. Some recontamination of treated soils may occur after
soil re-compaction. Significant effort to mobilize equipment and planning is not fully utilized to
“attack” the entire impacted soil and groundwater zones. Soil excavation of this volume may create

dust and VOC odor control issues.

Alternative #2B: Excavate and Dispose of All Contaminated Soil

This alternative involves large-scale excavation of soils down to and below the water table to
remove all affected soils. Excavation would be performed down to the impeding clay layer that was
encountered between 5 and 12 feet below ground surface. For the purpose of estimating soil volume,
a depth of 8 feet was uniformly applied. It is estimated that approximately 41,000 cubic yards
(77,000 tons) of affected soils would be excavated. Within the soil excavation process, groundwater
would be pumped to establish hydraulic control, treated and discharged to the POTW. This

alternative includes direct landfill disposal of all excavated soils from within the impacted areas.
The total estimated cost for this remedial action to address soil contamination is approximately $6.0

million and can be completed in approximately six to eight months in the field. Refer to Table 20 for

a cost comparison of all remedial alternatives.
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Advantages: Extensively remediates site, resulting in least restricted future site use. Contaminated
soils from the AOC and ZoGC are replaced with clean soil and extensive groundwater remediation is
accomplished. (As this alternative extensively remediates the site and provides clean fill, it

represents a cost ceiling that should not be exceeded in remedy selection.)

Disadvantages: High cost. This alternative moves contamination from this site to another site
(landfill) and creates transportation issues when the soil cannot be transported to the landfill at the
same rate of excavation. Soil excavation of this volume may create dust and VOC odor control

1ssues.

Alternative #3A: Excavate Soils to 5 feet, Onsite Allu Treatment, Replace Soils

This alternative involves the excavation of 26,000 cubic yards (48,000 tons) of contaminated soils,
down to a depth of 5 feet below ground surface for onsite ex-situ Allu™ process soil treatment.
Treatment would consist of ex-situ mechanical aeration by an Allu™ Bucket to enhance natural
degradation of petroleum in soils. This alternative requires soil excavation, draining and Ally™
processing. The site would be segmented into three or four sections for Allu™ processing to treat

these soils over two construction seasons.

Substantial contamination below 5 feet would remain at this site. A soils management plan would

then be required to govern any future soil disturbance at this site.

Excavated soils would be stockpiled onsite in a constructed soil treatment cell designed to contain
water leachate (precipitation and initial groundwater drainage) for treatment prior to discharge. At
the completion of the soil treatment, each cell would be further segmented into smaller sections for
sampling to characterize the treatment effectiveness. Sections whose sample results meet treatment
standards would be designated for backfill at the site. Based on the 2006 pilot study results, twelve
soil turnovers are required to fully treat site soils. This treatment can be performed over a ten-week

time period per segment.
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The total estimated cost for this remedial action to address soil contamination is approximately $2.1
million and will require nearly two construction (summer) seasons to complete. Refer to Table 20

for a cost comparison of all remedial alternatives.

Advantages: Provides same level of treatment as Alternative 2A, but at nearly half the cost.

Disadvantages: This alternative could allow contaminated soils (at depth) to remain in place as an
ongoing source of groundwater contamination and potentially to impact treated soils below the
water table. As with Alternative 2A, significant effort to mobilize equipment and planning is not
fully utilized to treat the entire impacted soil/groundwater zones. Ex-situ soils treatment at this

volume may create dust and VOC odor control issues.

Alternative #3B: Excavate Soils, 100% Onsite Allu™ Treatment, Re-Inter Soils

This alternative involves the excavation of 42,000 cubic yards (77,000 tons) of contaminated soils,
down to the underlying clay layer (a depth of 5 to 12 feet below ground surface), for onsite ex-situ
soil treatment. Treatment would be as described under Alternative 3A. This alternative will leave
residual SVOCs with low mobility (i.e. low water solubility, low volatility, high adsorption capacity
to soil organic matter) that pose little threat to human health or the environment. A soils

management plan would then be required to govern any future soil disturbance at this site.

Note that this alternative does NOT include direct landfill disposal of up to 25% of the impacted
soils, which is incorporated into Alternative 3C. It is presented, however, to clearly show the cost
and technical differences associated with full onsite treatment and onsite treatment with some
offsite disposal. Animportant distinction between this alternative and Alternative 3C is the inherent
difficultly involved in making field decisions about which soils are too heavily impacted for

treatment.
The total estimated cost for this remedial action to address soil contamination is approximately $3.3

million and would require two full construction (summer) seasons to complete. Refer to Table 20

for a cost comparison of all remedial alternatives.
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Advantages: This alternative addresses all site contamination as did Alternative 2B, but at half the

cost.

Disadvantages: This alternative results in a restricted future use designation, due to residual
contamination that will remain. There is concern that this alternative may not be able to successfully
treat all soils encountered, especially when oil saturated soils or impacted soils with significant clay
content are excavated. These types of highly impacted soils are resistant to this treatment technique,
and the process could fail with these soils. Ex-situ soils treatment at this volume may create dust

and VOC odor control issues.

Alternative #3C: Excavate Soils, Ex-Situ Treatment and Replacement, Dispose up to 25%

As with Alternative 3B, this alternative involves the excavation 0f 42,000 cubic yards (77,000 tons)
of contaminated soils for onsite ex-situ soil treatment, except that the option to dispose of up to
25% of site soils is included for flexibility in treatment options for heavily impacted soils (granular
or clay). This alternative will leave residual SVOCs with low mobility (i.e. low water solubility,
low volatility, high adsorption capacity to soil organic matter) that pose little threat to human health
or the environment. A soils management plan would then be required to govern any future soil

disturbance at this site.

The total estimated cost for this remedial action to address soil contamination is approximately $4.3
million and would require two full construction (summer) seasons to complete. Refer to Table 20

for a cost comparison of all remedial alternatives.

Advantages: This alternative extensively addresses site contamination with the flexibility to dispose
of highly impacted soils, which may include disposal of soils immediately after excavation and also
some soils resistant to the treatment process (if encountered, although the pilot study suggests that
proper initial segregation will minimize disposal of post treatment soils). Cost is midway between
full disposal and full onsite treatment, but could be lower if less than 25% of excavated soils are

ultimately disposed to a landfill.
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Disadvantages: Same as for Alternative 3B, plus the difficulty in making field decisions to

segregate excavated (often water saturated soils) into treatable and untreatable (i.e. disposal) piles.

Alternative #4A: Excavate Soils, Ex-Situ Allu Process with Hydrogen Peroxide Treatment
and Replacement

This alternative involves the excavation of 42,000 cubic yards (77,000 tons) of impacted soils in
segments down to the underlying clay layer (a depth of 5 to 12 feet below ground surface, an average
depth of 8 feet) for onsite ex-situ soil treatment. Treatment would consist of ex-situ mechanical
aeration by an Allu™ Bucket (as described in Alternative 3C) and added chemical oxidation through
the addition of hydrogen peroxide to chemically degrade COCs. The oxidant would be added after
eight to ten soil turnovers are completed to degrade residual VOCs and SVOCs. As hydrogen
peroxide spontaneously decomposes with an approximate half-life of 4 hours, the benefit from the
oxidant is primarily derived within 24 hours of application. Currently the oxidant demand can only
be estimated, as no direct testing was done. Soil organic matter content exerts an oxidant demand
that is additive to that of the soil contaminants, and according to the literature, typically exceeds the
contaminant oxidant demand. Site soils contain significant natural organic matter that will exert a
high background oxidant demand. The fundamental process is that described in Alternative 3C, with

the addition of chemical oxidation.

This alternative will leave residual SVOCs with low mobility (i.e. low water solubility, low
volatility, high adsorption capacity to soil organic matter) that pose little threat to human health or
the environment. A soils management plan would then be required to govern any future soil

disturbance at this site.
The total estimated cost for this remedial action to address soil contamination is in the range of $4.8
to $8.0 million and would require two full construction (summer) seasons to complete. Refer to

Table 20 for a cost comparison of all remedial alternatives.

Advantages: Similar to Alternative 3C, but with added chemical oxidation polishing to address

residual SVOC contamination.
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Disadvantages: High cost. The estimated mass of oxidant required represents a substantial cost.
Where site soils contain significant silts or clays, the contact between oxidant and contaminant
necessary to allow the oxidation process to occur would be inhibited. There is uncertainty that the
addition of the oxidant will be effective, due to this inherent mixing uncertainty and whether the

added cost would provide significant additional treatment.

Alternative #4B: Excavate Soils, Ex-Situ Alu Process with Sodium Persulfate Treatment
and Replacement

This alternative involves the excavation of 42,000 cubic yards (77,000 tons) of impacted soils in
segments down to the underlying clay layer (a depth of 5 to 12 feet below ground surface) for onsite
ex-situ soil treatment. Treatment would consist of ex-situ mechanical aeration by an Allu™ Bucket
(as described in Alternative 3C) and added chemical oxidation through the addition of sodium
persulfate to chemically degrade COCs. The oxidant would be added after eight to ten soil turnovers
are completed to degrade residual VOCs and SVOCs.

Sodium persulfate was shown in the bench study test inside a continuously mixed aqueous reactor
to be able to degrade the COCs to meet SCGs, but at a recommended soil temperature of 95°F to
105°F. Both the degree of soil mixing and the maintenance of elevated soil temperature and
moisture content to promote optimum reaction kinetics in the soil between contaminants and
oxidant are critical to success. The oxidant cost is high, in part due to the high organic matter
content of site soils. Soil organic matter content exerts an oxidant demand that is additive to that of
the soil contaminants, and according to the literature, typically exceeds the contaminant oxidant
demand. As both soil mixing and temperature are important factors to control, this process was
only evaluated based on ex-situ soil treatment. The fundamental process is that described in
Alternative 3B, with the addition of chemical oxidation. A soils management plan would then be
required to govern any future soil disturbance at this site. Cost of this alternative is based on the

bench scale study. High end costs for Alternatives 4A and 4B are similar.

This alternative will leave residual SVOCs with low mobility (i.e. low water solubility, low

volatility, high adsorption capacity to soil organic matter) that pose little threat to human health or
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the environment. A soils management plan would then be required to govern any future soil

disturbance at this site.

The total estimated cost for this remedial action to address soil contamination is in the range of $8.5
to $10.0 million and would require two full construction (summer) seasons to complete. Refer to

Table 20 for a cost comparison of all remedial alternatives.

Advantages: Similar to Alternative 3C but with added chemical oxidation polishing to address

residual SVOC contamination.

Disadvantages: High cost. The estimated mass of oxidant required represents a substantial cost.
Where site soils contain significant silts or clays, the contact between oxidant and contaminant
necessary to allow the oxidation process to occur would be inhibited. There is uncertainty that the
addition of the oxidant will be effective due to this inherent mixing uncertainty and whether the

added cost would provide significant additional treatment.

Alternative #5: In-Situ Thermal Treatment of Soils

This alternative involves in-situ treatment of 42,000 cubic yards (77,000 tons) of impacted soils by
applying heat to the subsurface to volatilize sorbed constituents and extract them from the soil
column via a vapor extraction system. This technology involves the application of four components:
hydraulic control of the groundwater table to induce drawdown and expose the smear zone; a
distribution system to deliver heat to the subsurface; a vapor collection system; and a vapor treatment
system. Due to the shallow depth to groundwater at this site, ranging from 3 to 8 feet below ground
surface, and the contaminant penetration depth in some areas of 8 to 12 feet, this approach would
require the application of enough heat to elevate groundwater temperature to volatilize petroleum
hydrocarbons. As a significant portion of the petroleum hydrocarbon is comprised of long chain
hydrocarbons with low vapor pressures (i.e. SVOCs), this approach may have limited effectiveness
in removing low volatility SVOC residual compounds. Residual SVOCs are likely to be low

mobility compounds (i.e. low water solubility, low volatility, high adsorption capacity to soil organic
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matter) that pose little threat to human health or the environment. A soils management plan would

then be required to govern any future soil disturbance at this site.

The total estimated cost for this remedial action to address soil contamination is in the range of $4.5
to $7.7 million and may require more than one construction (summer) season to complete. Refer to

Table 20 for a cost comparison of all remedial alternatives.

Advantages: No excavation is required, so planning and management of excavation activities,
groundwater pumping and treatment, and site geometry considerations (open excavations,
groundwater pump and treat, onsite soil treatment cells, site workers and heavy equipment moving
in limited space, safety considerations) are all eliminated or minimized. Also, the elimination of

ex-situ soil handling minimizes dust and odor control issues.

Disadvantages: High cost. The estimated cost for electricity, the heat source, is subject to dramatic
variation with the fluctuation of energy costs. This alternative requires additional energy to operate
the vapor extraction system. The ultimate repository for the vapors extracted is likely to be granular
activated carbon, which requires still more energy for transportation and disposal (incineration). In
addition, carbon adsorbs water, thereby reducing COC adsorption capacity. Dewatering to lower
the water table or the addition of enough heat to boil groundwater adds energy needs and costs to
this alternative. As the cost evaluation is based on completed projects prior to the recent spike in

energy costs, this estimate may under-represent the actual cost.

4.3 Comparative Analysis

Table 20 shows the comparative costs in total dollars, and in cost per cubic yard and ton of soil.
Appendix D presents planning estimate cost breakdowns per alternative. Table 21 presents a

comparison of all alternatives against the seven required criteria listed below for a remedial

alternative analysis.

o Protection of environment and public health

o Compliance with SCGs
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. Long-term effectiveness

) Contaminant reduction
) Short-term effectiveness
. Implementability

Community acceptance

In all, ten remedial alternatives were presented in this report. A greater number of alternatives were
considered prior to the pilot study and were eliminated based on observed site conditions and study
results (i.e. in-situ bioremediation and in-situ chemical oxidation). The alternatives evaluated

actually represent five fundamental treatment options:

1. Cap and Treat

2. Excavate and Dispose

3. Excavate and Allu Treat

4. Excavate and Allu Treat with Chemical Oxidant Polishing
5. In-Situ Thermal Treatment

The ten alternatives evaluated apply variations to the above fundamental treatment options.
Evaluation of these alternatives on the feasibility merits alone would indicate that all but
Alternative 3B are likely to succeed to varying degrees. Alternative 3B would require excavation

into clay and oil saturated soils that would not be readily treatable.

Presentation of Alternative 3B, however, provides comparison of the true cost differences among
Alternative 2B (excavation and disposal of all contaminated soil), Alternative 3C (excavation and
Allu treatment of all contaminated soil with up to 25 % disposed) and Alternatives 4A and 4B,
which add chemical oxidation polishing to Alternative 3C. Based on these cost comparisons, it is
twice as expensive to dispose of rather than treat the soils. When viewed in this contrast, one
remedial alternative rises above all others in implementability, reliability, consistency and ability to

treat site soils to meet SCGs.
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5.0 RECOMMENDED REMEDIAL ALTERNATIVE

This site has received substantial investigation. The nature and extent of contamination was
determined and a variety of potential remedies evaluated. Refinement of treatment options and
implementability occurred through completion of bench and pilot scale studies. Based on
evaluation of all costs, technical feasibility, long and short-term effectiveness, protection of the
environment and health and compliance with the SCGs, the recommended alternative for this site is
to excavate soils for treatment with the Allu process, including the option to dispose of up to 25% of
the excavated soils (Alternative 3C). This alternative presents the best option to attain significant
reduction of site COCs in both soil and groundwater. As this technology was tested in the pilot
study and was shown to be successful, selection of this alternative provides greater certainty than
most of the alternatives. While it is not the lowest cost alternative, it is the lowest cost alternative
that addresses all site and technical issues. Selection of this alternative will require two full

construction seasons to complete.

\\@ 3 o
(7',\\ WV X O ‘
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5.1 Overall Protectiveness of Human Health

The recommended alternative will result in near total reduction of VOC, stains and odors from site
soils, and will reduce SVOCs to a much lesser degree. This alternative will leave SVOCs in the soil.
However, it is recognized that site contamination above the SCGs applies primarily to VOCs, not
SVOCs. Much of the SVOC impacted site soil meets the proposed Part 375-6 cleanup standards for
restricted industrial use sites. Residual SVOC in soils will be those compounds with low volatility
and strong sorption properties to soil organic matter. Organic matter content in the soil has been
shown to be at high concentrations across this site. This remedy will reduce construction worker
and future site worker exposure, as remaining residual will remain buried below the ground surface
with low migration potential. Site construction activity would be governed by a soil management
plan and subsurface soil disturbance would be subject this plan. Future site structures may be
required to install a sub-slab depressurization system. This remedy would be protective of human

health, as the remaining exposure pathways after remedy completion would be limited to site
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construction activity and building occupancy, both of which can be readily addressed with

engineering controls.

5.2 Compliance with SCGs

The proposed remedy will comply with VOC, odor, and visual soil SCGs. This site would meet
most SVOC SCGs for arestricted industrial use site under the proposed Part 375-6 cleanup standards
for Environmental Restoration Program sites. It is possible that some post-treatment samples will
provide results indicating minor exceedances of the restricted industrial use SCGs. However, these
compounds would be within several times of the SCGs, and their physical properties indicate they

would have low subsurface mobility.

VOC SCGs in soil for the protection of groundwater should be fully attained based on the pilot study
results. During the soil treatment, groundwater from the open excavations will be treated and
discharged to the POTW. While it is expected that residual SVOCs will remain in treated soils, the
SVOCs resistant to treatment are low volatility, low water solubility and high soil sorption capacity
compounds. Therefore, at the conclusion of the site remedy, groundwater will be significantly

improved.

53 Short-Term Effectiveness

The recommended remedy can treat approximately one-half of the affected soil and groundwater in
one construction (20-week) season and the entire site in two construction seasons. Once complete,
the entire site will be remediated and treated soils re-compacted to allow for site redevelopment.
5.4 Long-Term Effectiveness and Permanence

Once remediation is complete after the second construction season ends, the site will be fully

remediated and residual contamination with low mobility and low water solubility SVOCs will

remain. This remedy would be permanent for this site.
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5.5  Reduction of Toxicity, Mobility and Volume

This remedy will significantly reduce the volume and mobility of COCs through destruction and
volatilization. Residual SVOC contamination will not be reduced in toxicity. However, residuals
would have low volatility and remain strongly adsorbed to soil particles. In addition, the pilot study
demonstrated that Allu™ processed soils continued to increase in microbial counts 30 to 35 days
after the last soil turnover, suggesting that microbial processes may work to reduce residuals for at
least this long after active processing ceases. In addition, placement back into the ground in shallow

lifts during re-compaction acts as one final soil aeration event.

5.6 Feasibility

The proposed remedy is feasible and technically viable, as demonstrated in the pilot study.
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ENVIRONMENTAL M¥STORATION PROJECT

MATT PETROLEUM SITE
Leland Avenue, City of Utica, Oneida County, New York

TABLE 1 - PARTICULATE MONITORING DATA SUMMARY

DEC Site No. B00192-6

Monitoring Date Min Conc (ug/ms) Max Conc (ug/m3) State Actiox31 Level Max 15-min Ave
) ) (ug/m”) Difference (ug/m’)
07/25/06 55 215 100 86.4
07/26/06 32 193 100 15.9

weekend

07/28/06 lost data 100 NR
07/29/06 weekend 100 NR
07/30/06 weekend 100 NR
07/31/06 lost data 100 NR
08/01/06 53 302 100 16.1
08/02/06 73 271 100 39.9
08/03/06 13 124 100 23.7
08/04/06 15 28 100
08/05/06 weekend 100
08/06/06 weekend 100
08/07/06 mechanical repairs 100
08/08/06 2 312 100
08/09/06 6 215 100

100 NR
08/13/06 weekend 100 NR
08/14/06 9 299 100 59.5
08/15/06 8 33 100 NFR
08/16/06 6 80 100 NFR
08/17/06 6 475 100 46.9
08/18/06 23 88 100 NFR
08/19/06 weekend 100 NR
08/20/06 weekend 100 NR
08/21/06 6 53 100 NFR
08/22/06 12 175 100 23.8
08/23/06 6 39 100 NFR
08/25/06 8 862 100 70.7
08/26/06 weekend 100 NR
08/27/06 weekend 100 NR
08/28/06 13 [ 103 100 6.4
08/29/06 rain - no work completed 100 NR
08/30/06 17 80 100 NFR
08/31/06 4 524 100 36.6
09/01/06 5 91 100 NFR
09/02/06 weekend 100 NR
09/03/06 weekend 100 NR
09/04/06 Labor Day 100 NR
09/05/06 lost data 100 NR
09/06/06 19 60 100 NFR
09/07/06 21 147 100 14.1
09/08/06 38 154 100 27.6
09/09/06 weekend 100 NR
09/10/06 weekend 100 NR
09/11/06 2 229 100 18.7
09/12/06 4 392 100 57.8
09/13/06 12 182 100 13.5
09/14/06 1,144 100 12.5
09/15/06 30 100 NFR

Notes:

Minimum concentration is lowest recorded reading of both the upwind and downwind monitors.
Maximum concentration is lowest recorded reading of both the upwind and downwind monitors.

State Action Level is from New York State Department of Health Generic Community
Air Monitoring Plan , dated January 6, 2000

Maximum 15-min average difference is largest difference between upwind and downwind

15-minute rolling averages.

(ug/m3) micrograms per cubic meter

Exceedances of State Action Level are in BOLD .
NR - no data recorded for this day

NFR - No further data review required, as maximum recorded particulate concentration was below 100 ug/m’.

Plumley Engineering, P.C.

Page 1 of 1
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ENVIRONMENTAL RESTORATION PROJECT
MATT PETROLEUM SITE

DEC Site No. B00192-6
Leland Avenue, City of Utica, Oneida County, New York

TABLE 7 - PILOT STUDY PILES I and I SOIL SAMPLES - VOCs (STARS LIST plus TICs)
EPA METHOD 8260

Date Sampled: As Shown

Matrix: Soil

Matrix: Soil

Compound Concentration (mg/kg) Compound Concentration (mg/kg)
WA-121 {| WA-122 WAB-105! WAB-106
Recommended WA-19 | WA-20 | WA-21 | WA-22 | WA-23 | WA-24 | WA-25 | WA-26 | WA-27 | WA-28 | WA-117 | WA-118 | WA-119 | WA-120 COMP | COMP WAB-101{ WAB-102} WAB-103| WAB-104 coMP | comp
Compound Soil Cleanup
Level' (mg/kg) 072706 | 072706 | 07127006 | 07127106 | 07127106 | 07127106 | 07127106 | 07/27/06 | 07/27/06 | 07/27/06 | 09/19/06 | 09/19/06 | 09/19/06 | 09/19/06 | 09/19/06 | 09/19/06 | 09/19/06 | 09/19/06 | 09/19/06 | 09/19/06 | 09/19/06 | 09/19/06
Samples collected after initial screening to remove large debris Samples collected after 11 turnovers Samples collected after 13 turnovers and addition of nutrients
1,2,4-Trimethylbenzene 13 1.30 9.50 1.60 0.15 0.30 3.90
MuquHm;—.maﬂa’v\:uQDNhﬂﬂ 3.3 4.50 2.60 0.39 0.28
Benzene 0.06
Ethylbenzene 55 0.30
Isoproylbenzene (Cymene) 5 0.95
Methyl-tert-butyl-ether (MTBE) 0.12
Naphthalene 13 1.50 0.57
n-Butylbenzene 18 1.60 2.00 0.87 0.05 0.17 1.60
n-Propylbenzene 14 1.60 1.60
o-Xylené 1.2
p- & m-Xylené 12 1.30 0.24
Total Xylenes 1.2 1.30 0.24
p-Isopropyltoluene (Cumene) 11 0.03 0.06 1.00
sec-Butylbenzene 25 1.10 0.74
tert-Butylbenzene e
Toluene 1.5
Total STARS List VOCs --- ND 4.00 20.40 5.07 0.23 ND ND 0.92 11.18 ND ND ND ND ND ND ND ND ND ND ND ND ND
Total TICs VOCs - 0.28 196.90 37.70 15.09 341 ND ND 4.64 57.70 ND ND ND ND ND ND ND ND ND ND ND ND ND
Total VOCs 10 0.28 200.90 58.10 20.16 3.64 ND ND 5.56 68.88 ND ND ND ND ND ND ND ND ND ND ND ND ND
Notes:
! Ref: NYSDEC, Technical and Administrative Guidance Memorandum (TAGM) 4046 - Determination of Soil Cleanup
Objectives and Cleanup Levels, January 24, 1994 and DEC memorandum dated April 10, 2001.
? The Recommended Soit Cleanup Level for Total Xylenes is 1.2 mg/kg.
STARS - DEC Spill Technology and Remediation Series (STARS) Memo #1 - Petroleum-Contaminated
Soil Guidance Policy, dated August 1992.
--- No Recommended Cleanup Level
mg/kg - milligrams per kilogram (parts per million, ppm)
ND < Not detected less than
Compounds that exceeded Recommended Soil Cleanup Levels are denoted iBOLD
Page 1 of 1 Project No. 2003118

Plumley Engineering, P.C.



ENVIRONMENTAL RESTORATION PROJECT
MATT PETROLEUM SITE

DEC Site No. B00192-6
Leland Avenue, City of Utica, Oneida County, New York

TABLE 8 - PILOT STUDY PILES III and IV - VOCs (STARS LIST plus TICs)

EPA METHOD 8260
Date Sampled: As Shown Matrix: Soil Matrix: Soil
Compound Concentration (mg/kg) Compound Concentration (mg/kg)
EA-152 EA-153 EAB-136 | EAB-137
Recommended EA-9 EA-10 EA-11 EA-12 EA-13 EA-14 EA-15 EA-16 EA-17 EA-18 EA-148 EA-149 EA-150 EA-151 COMP COMP EAB-132 | EAB-133 | EAB-134 | EAB-135 COMP COMP
Compound Soil Cleanup
Level! (mg/kg) 07/27/06 07/27/06 07/27/06 07/27/06 07/27/06 07/27/06 07/27/06 07/27/06 07/27/06 07/27/06 09/19/06 09/19/06 09/19/06 09/19/06 09/19/06 09/19/06 09/19/06 09/19/06 09/19/06 09/19/06 09/19/06 09/19/06
Samples collected after initial screening to remove large debris Samples collected after 15 turnovers Samples collected after 14 turnovers and addition of nutrients
1,2,4-Trimethylbenzene 13
1,3,5-Trimethylbenzene 33
Benzene 0.06
Ethylbenzene 5.5
Isoproylbenzene (Cyme 5
Methyl-tert-butyl-ether 0.12
Naphthalene 13 0.03 0.03 0.03 0.05
w-wcﬁw_coﬁmnm 18 0.03 0.03 0.55 0.03
n-Propylbenzene 14 0.03
o-Xylene’ 1.2
p- & m-Xylene? 1.2
Total Xylenes 1.2
p-Isopropyltoluene (Cun 11 0.04
sec-Butylbenzene 25 0.05 0.04
tert-Butylbenzene -—
Toluene 1.5
Fotal STARS List VOC --- 0.14 0.06 0.10 ND ND 0.55 0.03 ND 0.05 ND ND ND ND ND ND ND ND ND ND ND ND ND
Total TICs VOCs - 5.29 3.22 2.54 5.85 ND 36.30 2.89 5.14 5.34 4.73 ND ND ND ND ND ND ND ND ND ND ND ND
Total VOCs 10 543 3.28 2.64 5.85 ND 36.85 291 5.14 5.39 4.73 ND ND ND ND ND ND ND ND ND ND ND ND
Notes:
! Ref NYSDEC, Technical and Administrative Guidance Memorandum (TAGM) 4046 - Determination of Soil Cleanup
Objectives and Cleanup Levels, January 24, 1994 and DEC memorandum dated April 10, 2001.
? The Recommended Soil Cleanup Level for Total Xylenes is 1.2 mg/kg.
STARS - DEC Spill Technology and Remediation Series (STARS) Memo #1 - Petroleum-Contaminated
Soil Guidance Policy, dated August 1992.
--- No Recommended Cleanup Level
g - milligrams per kilogram (parts per million, ppm)
< Not detected less than
Compounds that exceeded Recommended Soil Cleanup Levels are denoted in BOLD
Plumley Engineering, P.C. Page 1 of | Project No. 2003118




ENVIRONMENTAL RESTORATION PROJECT

MATT PETROLEUM SITE

DEC Site No. B00192-6
Leland Avenue, City of Utica, Oneida County, New York

TABLE 9 - PILOT STUDY PILE V SOIL SAMPLES - VOCs (STARS LIST plus TICs)
EPA METHOD 8260 ANALYSIS

Date Sampled: As Shown

Matrix: Soil

Compound Concentration (mg/kg)

SB54-156 SB54-157 COMP
Recommended
Compound Soil Cleanup
Level' (mg/kg) 09/19/06 09/19/06
Samples collected after 18 turnovers
1,2,4-Trimethylbenzene 13
1,3,5-Trimethylbenzene 3.3
Benzene 0.06
Ethylbenzene 5.5
Isoproylbenzene (Cymene) 5
Methyl-tert-butyl-ether (MTBE) 0.12
Naphthalene 13
n-Butylbenzene 18
n-Propylbenzene 14
o-Xylene’ 1.2
p- & m-Xylene” 1.2
Total Xylenes 1.2
p-Isopropyltoluene (Cumene) 11
sec-Butylbenzene 25
tert-Butylbenzene —
Toluene 1.5
Total STARS List VOCs - ND ND
Total TICs VOCs --- ND 0.02
Total VOCs 10 ND 0.02
Notes:

! Ref: NYSDEC, Technical and Administrative Guidance Memorandum (TAGM) 4046 - Determination
Soil Cleanup Objectives and Cleanup Levels, January 24, 1994 and DEC memorandum dated 4-10-01.

? The Recommended Soil Cleanup Level for Total Xylenes is 1.2 mg/kg.

STARS - DEC Spill Technology and Remediation Series (STARS) Memo #1 - Petroleum-Contaminated

Soil Guidance Policy, dated August 1992.
--- No Recommended Cleanup Level
mg/kg - milligrams per kilogram (parts per million, ppm)

ND < Not detected less than

Compounds that exceeded Recommended Soil Cleanup Levels are denoted in BOLD

Plumley Engineering, P.C.

Page 1 of 1

Project No. 2003118
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ENVIRONMENTAL RESTORATION PROJECT
MATT PETROLEUM SITE
DEC Site No. B00192-6
- Leland Avenue, City of Utica, Oneida County, New York

TABLE 18 - BENCH TEST SOIL SAMPLES — SVOCs (STARS LIST plus TICs )
EPA METHOD 8270 ANALYSIS

Date Sampled: As Shown Matrix: Soil
Compound Concentration (mg/kg)
Recommended
Compound Soil Cleanup C-1 C2 E.lli-911 BII,(:-II“ E?-ii BI? -1214 El?-9‘275 13113435
Levell (mg/kg) (Pile II) (Pile 1I) (Pile IV) (Pile IV) (Pile V) (Pile V)
07/28/06 07/28/06 08/30/06 9/19/06 08/30/06 9/19/06 08/30/06 09/19/06
Acenaphthene 50
Anthracene 50 1.5 0.2 0.8
Benzo(a)anthracene 0.2242 4.1 0.5 0.3 11
Benzo(a)pyrene 00612 3.0 0.3 0.3 0.7
Benzo(b)fluoranthene 1.1 2.7 0.3 0.3 0.7
Benzo(g.h,i)perylene 50 0.8
Benzo(k)fluoranthene 1.1 2.6 0.4 0.3 0.2 0.6
Chrysene 0.4 3.7 0.4 0.3 0.2 0.9
Dibenzo(a,h)anthracene 0.014>
Fluoranthene 50 0.8 6.1 0.9 0.7 0.7 0.6 0.3 2.0
Fluorene 50 0.6
Indeno(1,2,3-cd)pyrene 3.2 1.1
Naphthalene 13 0.7
Phenanthrene 50 3.9 0.6 0.5 0.5 2.4
Pyrene 50 5.5 0.66 0.6 0.62 0.6 0.35 1.9
e STARS SVOCs - 0.8 35.0 4.1 1.8 34 1.2 1.0 124
Total TICs SVOCs — 111.0 23.3 0.9 1.5 8.3 5.1 3.0 114
Total SVOCs 500 111.8 58.3 5.0 33 11.8 6.3 4.0 23.8
Sample Date:}] 8/15/06 9/19/06 8/15/06 9/19/06 8/15/06 9/19/06
HPC 212-990K 316K 422 -740K 834K 6-82K 918K

Notes:

! Ref: NYSDEC, Technical and Administrative Guidance Memorandum (TAGM) 4046 - Determination of Soil Cleanup
Objectives and Cleanup Levels, January 24, 1994 and DEC memorandum dated April 10, 2001.

% or Method Detection Limit (MDL)

STARS - DEC Spill Technology and Remediation Series (STARS) Memo #1 - Petroleum-Contaminated
Soil Guidance Policy, dated August 1992.

--- No Recommended Cleanup Level

TICs - Tentatively identified compounds

mg/kg - milligrams per kilogram (parts per million, ppm)

Blank cells indicate ND < Not detected less than method dection limit

Compounds that exceeded Recommended Soil Cleanup Levels are denoted in BOLD

Enhanced Bio (EB) samples collected from three plastic tubs (2 cu. ft volume) with added microbes + nutrients established 08/16/06

Plumley Engineering, P.C. Page 1 of 1 Project No. 2003118
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Plumley Engineering, P.C.

Page 1 of 1

- MATT PETROLEUM SITE
DEC Site No. B00192-6
Leland Avenue, City of Utica, Oneida County, New York
TABLE 19 - PILOT STUDY SOIL SAMPLES-TOTAL ORGANIC CARBON
EPA METHOD 9060 ANALYSIS
Matrix: Soil
Results (mg/kg)
Date Sampled -1 §-2 53 5-4
EAST ALLU EAST ALLU WEST ALLU WEST ALLU
EAST PILE WEST PILE EAST PILE WEST PILE
08/10/06 25,900 22,900 76,000 122,000
Total SVOCs 25,900 22,900 76,000 122,000
Notes:
' Ref: NYSDEC, Technical and Administrative Guidance Memorandum (TAGM) 4046 - Determination of
o Soil Cleanup Objectives and Cleanup Levels, January 24, 1994 and DEC memorandum dated April 10, 2001.
2 or Method Detection Limit (MDL)
STARS - DEC Spill Technology and Remediation Series (STARS) Memo #1 - Petroleum-Contaminated
Soil Guidance Policy, dated August 1992.
--- No Recommended Cleanup Level
TICs - Tentatively identified compounds
mg/kg - milligrams per kilogram (parts per million, ppm)
Blank cells indicate ND < Not detected less than method dection limit
Compounds that exceeded Recommended Soil Cleanup Levels are denoted in BOLD
-

Project No. XXXXXXX
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ENVIRONMENTAL RESTORATION PROJECT

MATT'S PETROLEUM SITE
DEC Site No. B00192-6
Leland Avenue, City of Utica, Oneida County, New York

TABLE 21 - COMPARISON OF REMEDIAL ALTERNATIVES

equipment, no soil

landfilled.

design.

groundwater mgmt.

Media Treated EFFECTIVENESS - COMPLICATIONS .
Protection of Estimated
General Method | Treatment Options Soil Groundwater Environment and Compliance with Long Term Contaminant Short Term Imolementabili Community | Project Cost
oundwate . SCGs Effectiveness Reduction Effectiveness P ty Acceptance | ($ Million)
Public Health
2. Ex situ excavation High, once soils o .
of AOC and ZoGC [2B. Landfill disposal Pump GW . Y replaced and GW —Feasible; Potential Good. Site
S . . flexcavation to onsite . . -Renders site suitable for o . VOC exposure/odor
soils with standard  |of impacted soil down -Extensively removes soil . : . T -Impacted soils will be |treated. Field . . restored for
) ] ) treatment system and S -Provides compliance|intended uses; soil Lo during construction from .
excavating to and into clay (8 Yes contamination; treats . . . removed and replaced completion in 6-8 . commercial or $6.0
. release to POTW. with SCGs foundation properties can | soils or large open ; ;
equipment to target |depth ave), replace ) . groundwater with clean fill. months (may exceed . . lindustrial
; R Can add option details be controlled . excavations may require
depth and backfilling |with imported backfill during desian one construction engineering control uses.
with new soils. 9 'gn. season) 9 g
_Stormwater and -Qo::aémﬂ.m_, :wmﬁam.a
will be required to avoid
groundwater control )
lans required clean fill placement into
P contaminated GW
3. Exsitu excavation|3A. On-site Pump GW Endpoint is to
OM.\_MOsm"M H mﬂmm_m M_.mmﬂ:on:n % f =.."m” top flexcavation to onsite |--Extensively treats top 5 |Treatment options  |-Renders site suitable for Treatment will require Allu process m;mmmﬁ_,wmnmwmmﬁ_:
Mx cavatin nua >.MMQM m%m _:.5 Yes treatment system and |feet of AOC/ZoGC soil to |are able to attain intended uses; soil -Expect to attain SCGs [nearly two amaw:mqmﬂm 4 in pilot owmo__ $2.1
: 9 e ot Wi release to POTW. remove VOCs, petroleum |SCGs for VOCs, foundation properties can |for VOCs, odors, stains [construction seasons P ' )
equipment to target |Allu Processing . . . - . - study acceptance
) . . Can add details duringlodors, and visual staining. |odor, visual staining {be controlied to complete.
depth and backfilling |equipment, no soil . could be an
with treated soils. landfill ’ issue
"--Residual SVOCs will be |--Will leave SVOC
-Excavating opens u low mobility, low volatility, [residual in
roun am mnm_, %% P with high soil adsorption  |succesfully treated -Limited PAHSs on site, suitable for site
mmMm _<<<a m:mmm properties with minimal soils, some soil difficult to treat. Near contaminants, space " "
:mm%:._ m:" u_._ d free exposure potential when in |(petrol saturated, clay SCGs, but some may available, timeframe to  |"
rod om mxmBB.:m ground; Institutional impacted) may exceed complete reasonable
produ imming controls required for significantly exceed
soil/groundwater mgmt. SCGs
3B. On-site Pump GW --Extensively treats
treatment of all . .. {AOC/ZoGC soil to remove . . . Good. Site
impacted soils in flexcavation to onsite VOCs, petroleum odors, Treatment onﬁ_osm ..mmsamﬁm site mc;mc_m for . Treatment will require {Allu process restored for
AOC/ZoGC with All Yes treatment system and and visual staining; are able to attain intended uses; soil -Expect to attain SCGs two construction demonstrated in pilot commercial or $3.3
oLL wi u release to POTW. _— g SCGs for VOCs, foundation properties can [for VOCs, odors, stains P X ; .
Processing Can add details durin Institutional controls odor. visual staining |be controlled seasons to complete. |study industrial
9 required for soil / ! 9 uses.

Plumley engineering, P.C.
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ENVIRONMENTAL RESTORATION PROJECT
MATT'S PETROLEUM SITE
DEC Site No. B00192-6

Leland Avenue, City of Utica, Oneida County, New York

TABLE 21 - COMPARISON OF REMEDIAL ALTERNATIVES

Media Treated EFFECTIVENESS - COMPLICATIONS Estimated
. Protection of ; . .
General Method | Treatment Options . . Compliance with Long Term Contaminant Short Term - Community | Project Cost
Soil Groundwater m_“u<—“__.u.ﬂ"=__._mm=mﬁ_w=:n SCGs Effectiveness Reduction Effectiveness Implementability Acceptance | ($ Million)
3. Ex situ excavation . . . —Will leave SVOC
of AOC and ZoGC -Excavating opens up —Residual $VOCs will be |residual in - . . .
soils with standard roundwater for low mobility, low volatility, {succesfully treated -Limited PAHSs on site, suitable for site
excavatin mmmmo_<m d phase with high soil adsorption  |soils, some soil difficult to treat. Near contaminants, space
equipm m:m to tarqet treatment M: d free properties with minimal (petrol saturated, clay SCGs, but some may available, timeframe to
o L exposure potential when in |impacted) may exceed complete reasonable
depth and backfilling product skimming round ignificantly exceed
with treated soils. groun Significantly
SCGs
3C. On-site Pump GW --Extensively treats -Renders site suitabie for
treatment of all meow<mmo: to onsite AOC/ZoGC soil to remove Treatment options intended uses; soil Good. Site
impacted soils in treatment svstem and VOCs, petroleum odors, are able to mﬂmm: foundation properties can _Expect to attain SCGs Treatment will require |Allu process restored for
AOC/ZoGC with Allu | Yes © ys N9 and visual staining; be controlled; option to P . |two construction demonstrated in pilot commercial or $4.3
; release to POTW. - SCGs for VOCs, . N~ for VOCs, odors, stains , )
Processing Can add details durin Institutional controls odor. visual stainin landfill provides flexibility seasons to complete. |study industrial
equipment, up to 25% desian g required for soil / ! 9 lto dispose and process uses.
, soil landfilled (for gn. groundwater mgmt. {reatable soils.
v -Excavating opens u "--Residual SVOCs will be
roun aimﬁm_, .ﬂuq P low mability, low volatility, —Will leave SVOC -Limited PAHSs on site, suitable for site
m.m ved ph ° with high soil adsorption residual. may exceed |-Remedy is permanent difficult to treat. Near contaminants, space
ﬁ_,_mmmno:“\mma M:Mwmmm properties with minimal but UM o._omm“o SCGs yisp * |SCGs, but some may available, timeframe to
and ir exposure potential when in exceed complete reasonable
product skimming ground
uhw%;ﬂ.“n”.. all Allu process successful
. . o --Extensively treats . . in Pilot Study, Chem-Ox
M.ﬁ MmOm _W:No memwm“ »_n_u QNo.Qo mw.__m with Pump GW AOC/ZoGC soil to remove |Treatment options %Mn%mmcwm_wmm.m“mmu_m or technology well Good. Site
. U equipment, flexcavation to onsite |VOCs, petroleum odors, |are able to attain ) o : . .. |established, but mixing .
with standard Hydrogen peroxide : A foundation properties can |-Expect to attain SCGs |Treatment will require . . . restored for
. . treatment system and [and visual staining; SCGs for VOCs, o : . to bring oxidant into .
excavating polishing to treat Yes - \ " be controlled; option to for VOCs, odors, stains, {two construction . commercial or] $4.8 - $8.0
equipment to target |SVOC residual; up t release to POTW. Institutional controls odor, visual staining, landfill provides flexibili SVOCs seasons to complete contact with COCs may industrial
quip o resiaua, up to Can add details during|may/may not be required |and potentially all P e ty plete. be incomplete. Peroxide
depth and backfilling {25% soil landfilled g|may’may 9 P y to dispose and process uses
. . ? design. for soil / groundwater SVOCs . spontaneously decays )
g 9
with treated soils. (saturated petroleum mgmt treatable soils. whether it contacts
or .o_m< impacted contaminant or not.
soils).
-Excavating opens up suitable for site
ndwater f ;
mWMoZM% mhmmm --Remedy is permanent contaminants, space
treat ﬂn dqf y ’ available, timeframe to
reatment an ree complete reasonable
product skimming
Plumiey engineering, P.C. Page 3 of 4 Project 2003.118




ENVIRONMENTAL RESTORATION PROJECT
MATT'S PETROLEUM SITE
DEC Site No. B00192-6

Leland Avenue, City of Utica, Oneida County, New York

TABLE 21 - COMPARISON OF REMEDIAL ALTERNATIVES

throughout AOC
/Zo0GC

technology

for soil / groundwater
mgmt.

soil vapor removal pose complexities

technology

foundation properties
intact

COC residuals may
remain

system

industrial
uses.

Media Treated EFFECTIVENESS - COMPLICATIONS Estimated
General Method | Treatment Options Soil Groundwater m:ﬂwwﬂﬂ_“ﬂnwﬂ d Compliance with Long Term Contaminant Short Term Implementability Community | Project Cost
Public Health SCGs Effectiveness Reduction Effectiveness P Acceptance | ($ Million)
4B. On-site
treatment of c _ Allu Eoomm% m_%”ummme_
. , o --Extensively treats . . in Pilot Study, Chem-Ox
4. Exsitu excavation >OQNo.Oo soils with --Pump GW AOC/ZoGC soil to remove |Treatment options “Renders site ”u.c;.mc_m for technology well .
of AOC / ZoGC soils [Allu equipment, : . . intended uses; soil . . Good. Site
. . flexcavation to onsite {VOCs, petroleum odors, |are able to attain : . . . . |established, but mixing
with standard Sodium Persulfate treatment svstem and land visual stainina: SCGs for VOCs foundation properties can |-Expect to attain SCGs |{Treatment will require to bring oxidant into restored for
excavating polishing to treat Yes y - g . e be controlled; optionto  |for VOCs, odors, stains, [two construction gor commercial or} $8.5 - $10.0
. ) release to POTW. Institutional controls odor, visual staining, ) - contact with COCs may |. ;
equipment to target [SVOC residual, up to : . ; : landfill provides flexibility |SVOCs seasons to complete. . . industrial
; . Can add details during|may/may not be required |and potentially all . be incomplete. Sodium
depth and backfilling 125% soil landfilled . . to dispose and process uses.
with treated soils turated petrol design. for soil / groundwater SVOCs treatable soils Persulfate has much
: (sa _E ate umﬂ M eum mgmt. : less spontaneous decay
Mwmn_"mwv\ impacte than peroxide.
Mwﬁﬁ% opens up ~Treatability study suitable for site
mmmmo_é d phase —Remedy is permanent results good indicator of contaminants, space
. treatment w: d free yisp " |suitability for sodium available, timeframe to
* product skimming persulfate at this site complete reasonable
[n situ Methods:
5. Thermal -Effective in removing . . . -Main COCs can be Good. Site
treatment of in-place Soil heating with COCs; Institutional controls Oﬂ_mm:»m%%m_m_ am%%m %Mnﬂmmmcmw_%.mmmwc_m for site soil heterogeneities removed, but -Requires an efficient restored for
target soil profile specialty thermal Yes Yes may/may not be required P ' 9 captured/unmobilized |capture / in-situ delivery |commercial or| $4.5 - $7.7

and potential VOC
construction exposures

-Avoids large excavations

--May not remove alll
COCs due to soil
heterogeneity, but if
enough heat, most are
mobilized for removal out

—~Need comprehensive
capture system so
mobilized contaminants
not released into
groundwater

of EmLm.B::Q

--Proven Technology

Plumley engineering, P.C.
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ENVIRONMENTAL RESTORATION PROJECT
MATT'S PETROLEUM SITE
DEC Site No. B00192-6
Leland Avenue, City of Utica, Oneida County, New York

TABLE 21 - COMPARISON OF REMEDIAL ALTERNATIVES

Media Treated

EFFECTIVENESS - COMPLICATIONS

equipment to target
depth and backfilling
with clean or treated
soils.

J)

depth, replace with
imported backfill

release to POTW.
Can add option details
during design.

remedy exposures
controlled by sub-slab
depressurization system,
Soil Mgmt. Plan required.

SCGs, except for
petroleum saturated
or clay impacted soils

foundation properties can
be controlled

"leaving some behind"
or removing some
unimpacted soil

complete. One full
construction season
to complete

soils or large open
excavations may require
engineering control

industrial
uses.

- Estimated
General Method | Treatment Options . _u_”onmo:o: of Compliance with Long Term Contaminant Short Term . Community | Project Cost
Soil Groundwater Environment and g . . Implementability -
. SCGs Effectiveness Reduction Effectiveness Acceptance | ($ Million)
Public Health
. --Cap provides physical Low, emphasize . -Potential
1. Cap / Controls _“\_Bs.mno“_ mﬂm\ﬁﬁm_ No No contact barrier at surface; |Not in foreseeable [separation of -No COC treatment or O_MMM_ mo_ﬂMmmmoM%m“_Mc_m Good, easy to installa  [community $0.2
' P >% M,o mo: --Quick, easy future comtaminants from reductions provided woﬁ am_<m_o ment surface cap acceptance ’
enua implementation exposure pathways P problems
--Soil management plan _ [-Requires long term site --site suitable
. --natural degradation will |monitoring and : .
required for all subsurface 3 . for industrial
: eventually occur maintenance of various
disturbances . uses
site controls
---Institutional controls -Construction projects
. ; will require monitoring
required for soil mgmt, .
S and soil/groundwater
groundwater restrictions :
handling plans
v -Potential
. Low, emphasize . . community
”uwv mm.,w__ owc “_ dwater |No --Cap provides physical Not in foreseeable  |separation of -No COC treatment or JMMM. M_ﬂwﬂow,\_u m"_:mc_m moco%mammmww< W:M_mww_mmé acceptance $0.9
assi € grou contact barrier at surface |future comtaminants from reductions provided p ’ P ndp problems; ’
collection trenches for development trench collection system , )
exposure pathways --site suitable
for industrial
--Soil /Groundwater -Requires long term site Ongoing groundwater
Management Plan required --natural degradation will {monitoring and going g
. . treatment does not
for all subsurface eventually occur maintenance of various
! . affect redevelopment
disturbances site controis
-- treatment of . . -Construction projects
collected groundwater -- prevent offsite migration |Not in foreseeable may require long period of will require monitoring
L . Yes , ongoing O&M to collect / .
requiring ongoing of impacted groundwater {future and soil/groundwater
treat groundwater )
O&M handling plans
Ex Situ Methods:
2. Ex situ excavation --Removal of upper five . N ,
of AOC and ZoGC Pump GW foot allows for most site -v3<imm coc _umE.: of COCs n . |High, once soils --Feasible; Potential ;
S . . . . . . Jreductions and . . confining bed variable; Good. Site
soils with standard  |2A. Landfill disposal flexcavation to onsite | construction without active reasonable -Renders site suitable for excavating to a target replaced and GW VOC exposure/odor restored for
excavating of impacted soil to 5 Yes treatment system and | soil management: Post compliance with intended uses; soil elevation may require treated, site remedy is{during construction from commercial or $3.6

--Institutional controls
required for soil mgmt,
groundwater restrictions

--residual

contamination remain
below 5 foot depth

Soil re-contamination
potential from bottom up

-Stormwater and
groundwater control
plans required

-Groundwater treatment
will be required to avoid
clean fill placement into
contaminated GW

Plumley engineering, P.C.
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BIOTREATABILITY STUDY REPORT
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Quantum Consulting Services Inc.

11 Westwood Road, East Brunswick New Jersey
Phone 732-846-3990: Fax 732-846-5307

PROJECT BACKGROUND

On January 6, 2006, Quantum Consulting Services, Inc (QCSI) received three ice coolers
containing 16-ounce mason jars filled with soil from collected from a site located in
Utica, New York. These soil samples were collected from various test pits located on this
site. In addition to the soil samples one cooler contained groundwater collected from two
(2) monitoring wells. All three coolers were stored in a cool room until the equipment
required to conduct the biotreatability study had been purchased and set up.

These soils were tested in a 51-day soil biotreatability study to determine the
effectiveness and estimate a timeframe to successfully bioremediate the soils. The soils
were collected from two areas at the site and labeled C-1 and C-2. Soils in each of these
areas were collected by Plumley Engineering in early January 2006 from five locations in
each of the two areas of the site and shipped to QCSIL. The Biotreatability Study entailed
four reactor chambers, two each with C-1 and C-2 soils. All reactors were given air,
moisture, and nutrients. One each of the C-1 and C-2 reactors was also dosed with
laboratory prepared bacteria to enhance the indigenous soil bacteria population.

Project procedure

On January 13, 2006, all of the mason jars containing soil from the area labeled C-1 were
emptied into a large box lined with plastic. The soil in the plastic lined box was mixed
and samples of the soil in this container were placed into sample bottles and sent to the to
A State Certified laboratory to determine the Total Organic Carbon (TOC) and the
concentration of Volatile and Semi volatile Compounds. Additional soil samples were
also collected and sent to another laboratory to determine the total acrobic count. The
total weight of the soil collected from these jars was 12.650 kilograms (kgs). Six kgs of
this soil were placed in a small reactor labeled C-1-1. All soil in this reactor was to be
biotreated with only the indigenous bacteria. Six kgs were also placed in another reactor
labeled C-1-N. The soil in this reactor was to be biotreated with laboratory developed and
indigenous bacteria.

All of the mason jars containing soil from the test Pits labeled C-2 were transferred into
another box containing a plastic liner and mixed. The total weight of the soil from these
mason jars was 13.680 kilograms. Soil samples were also placed in sample bottles and
sent to the State Certified laboratory to determine the TOC and the concentration of



Volatile and Semi-Volatile compounds. Additional soil samples were sent to another
laboratory to determine the total aerobic count. Six kgs of soil were weighted out and
transferred to a third reactor labeled C-2-1. The soil in this reactor was to be biotreated
with only indigenous bacteria. Another six kgs of soil was transferred to a fourth
bioreactor. This bioreactor was labeled C-2-N. Laboratory developed bacteria were also
added to the soil in this bioreactor. Each bioreactor had been with fitted with aeration
system consisting of tubing that allowed air to pass through and an aerator. Lids were
placed on each reactor and a tube was inserted in the top of the lid to allow air to escape.
The air that escaped the bioreactor was to pass through a carbon trap. Since the system
used to trap the air was undersized however, most of the air leaked out through the sides
of the lids.

Since the concentration of TOC had not yet been determined no nutrients were added to
the bioreactors. Only water was added to the bioreactors containing the indigenous
bacteria at his time. Laboratory developed bacteria in water were added to the bioreactors
labeled N.

On January 16, 2006, nutrients were added to all bioreactors. Based on the TOC
concentration, nitrogen and phosphorus were added to obtain a C: N: P ration of 30:10:1.
Water was added to each bioreactor to obtain a 25-30% moisture concentration

One hundred milliliters of groundwater received from MW-1and MW-16 was transferred
into 3 different 250- milliliter Erlenmeyer flasks. Nitrogen and phosphorous was added to
each flasks. Each flask was aerated using a rotary shaker. After five days of aeration the
water in each flask was transferred to sample bottles and submitted to the laboratory to
determine the concentration of volatile organics.

Sampling Procedure

On January 30, 2006, soil samples were collected from each bioreactor and submitted to
the laboratory to determine the Total Petroleum Hydrocarbon (TPHC), Volatile Organic
and Semi-Volatile compounds. These soil sample were labeled C-1-I-2 (Indigenous) C-
1-N-2 (laboratory bacteria). Soil samples from the C-2 bioreactor were labeled C-2-1-2
and C-2-N-2. Soil samples were also collected to determine the total bacterial cell count
in each bioreactor. After each sampling period the soil in each bioreactor was mixed
thoroughly and the lids were placed back on to the bioreactor. Water was added to each
bioreactor to maintain a 25-30 % moisture level.

On February 13 soil samples were collected from each bioreactor following the same
protocol indicated in the January 30™ sampling procedure. The soil samples collected
were labeled C-1-I-3 (indigenous) C-1-N-3 (laboratory Bacteria), C-2- I-3 and C-2-N-3.
At this time the bioremediation of the contaminated soil in all reactors had been operating
for 30 days.



On March 7, 2006, after 51 days of bioremediation the final soil samples were collected
and submitted to the laboratory for analysis. Again, the concentration of TPHC, Volatile
Organics and Semi-Volatile organics in the soil was to be determined by the State
Certified laboratory.

Sampling Schedule for Total Bacterial Count

Soil samples were collected approximately every 2 weeks from each bioreactor in
addition to times when the soil was analyzed to determine the TPHC, Volatiles and Semi-
Volatiles.

The pH of the soil

The pH of the soil throughout the bioremediation period was determined to be between
7.4 to 7.5. This pH range is considered to be satisfactory for bioremediation.

Temperature of Bioreactors

The temperature of the soil in the bioreactors was maintained between 65 to70°F.
Originally, plans had been made to conduct this study at a temperature ranging from 70 to
75 © F. Under aeration and the equipment and facility that had to be used to conduct this
study it was not possible to maintain this temperature range. Consequently, rates at least
10% higher would have been achieved if the temperature range were 70 to 75°F.
Therefore, it is recommended that the temperature range during the field study be
between 75 to 80°F.

Results and Discussion

Results obtained from soil sample collected from each bioreactor are illustrated in tables
1-8. Based on the reduction in the concentration of TPHC over the 51-day period there is
no doubt that indigenous bacteria present in the soil are capable of degrading the
petroleum hydrocarbons in the soil. Increases in the total aerobic counts throughout the

study also support the existence of petroleum degrading bacteria in the native soils (see
Table A).

The bioremediation of volatile and semi-volatile organics also support active petroleum
degrading microorganisms present in the soil. Unfortunately, this laboratory did not
analyze some of the compounds of interest such as 1,2,4-trimethylbenzene present in the
soil. However, the rate of biodegradation of these compounds should be similar to m/p
Xylenes. MTBE can also be biodegraded but requires at least 4 ppm of oxygen and an
energy source. Based on the analytical data obtained it is difficult to determine the rate of



biodegradation of Benzene and Toluene. Bacteria will metabolize the simplest organic
compounds before biodegrading the more complicated compounds. Biodegradation of
the 4-6 ring Polyaromatic hydrocarbons (PHC’s) are by far the most difficult to
biodegrade. The biodegradation of these compounds also requires good oxygen levels (4-
5ppm). Naphthalene and 2-methylnaphthalene will be the easiest PHC to biodegrade.

Based on the analytical results many of the other PHC’s were biodegraded. After the
lower molecular weights are degraded an energy source such as dextrose and/or yeast
extract should be periodically added to the soil. Usually 0.001 percent of each nutrient
provides enough energy to allow the bacteria to biodegrade these large molecular weight
compounds. An example of the bacteria needing an energy source is reflected in the
analytical data obtained after 30 days of bioremediation. The lack of an increase in total
counts between 02/13/06 and 02/27/06 also supports the fact that the lower molecular
weight, or more readily biodegradable compounds, had been metabolized. On 02/27/06
0.001% of yeast extract and dextrose was added to each Bioreactor. In all bioreactors this
lead to an increase in total acrobic count and an increase in biodegradation of some
compounds. (Both of these nutrients can be purchased commercially in 50- pound bags.)

As indicated earlier in the report it was very difficult to mix the soil and prepare a
homogeneous soil mixture. The soil was very wet and could not be mixed to ensure
uniformity. In order to collect a good representive sample to submit to the laboratory and
to determine the total bacteria count the soil in each reactor was mixed at least once per
week. Some of the analytical data reported supports this problem of soil contaminant
heterogeneity. The results however, still indicate that the soil was being bioremediated.
There was definitely a reduction in TPHC’s and the 2 and 3 ring Polyaromatic
Hydrocarbons. Because the low concentration of some of the volatile organics it was
more difficult to determine a significant reduction in the concentration of these
contaminants. It is well known that once the contamination level becomes less the rate of
biodegradation falls dramatically. Therefore, the time to biodegrade volatile organics
such as benzene to the state guidance level requires a longer time especially when other
more readily metabolizable substrates are available to the bacteria.

Estimated Biodegradation Rates at 75°F

1. TPHC -16-25 ppm/day

2. Benzene —based on previous experience 10ppb/day. Some loss due to flashing
3. Best rate for 2 Ring PAH 0.179ppm/day

4. Best rate for a 3 ring PAH — 0.044 ppm/day

5. Best rate for a 4 ring PAH- 0.058 ppm/day

6. Best rate for a 5 ring PAH -0.024ppm/day



7. Best rate for a 6 ring PAH- 0.019ppm/day

The above estimates are based on experience from prior soil bioremediation projects. The
contaminants in soils used in these studies were more homogeneous. The soils were also
dryer contained less clay and were easier to aerate. Also the bioremediation systems used
in these biotreatability studies were similar to bioslurry reactors.

As stated previously the bioreactor systems used in this study simulated as closely as
possible the field conditions that will be used to bioremediate this contaminated soil
located at Matt Petroleum. The following estimates of the biodegradation rates for PHC’s
are based on the analytical data obtained on the soil samples collected and analyzed
during the bioremediation of the contaminated soil in this study.

1. Best rate for a 2 ring PAH- 0.074 ppm/day

2. Best rate for a 3 ring PAH-0.05 ppm/day

3. Best rate for a 4 ring PAH —0.088 ppm/day T
,/ o Serues g
4. Best rate for a 5 ring PAH —0.04 ppm/day L/t S
5. Best rate for a 6 ring PAH-0.019ppm/day /=7 S 7
Recommendations \
It is recommended that the soil located at Matt Petroleum site be turned 2-3 times per |
week using the clam-shell earth aerator described. Based on this data and prior //

experience, soil turning once per week is inadequate.. This soil is very dense and difficult /
to pass air through it uniformly therefore, soil chunks must be broken up. The excavator
described in an important tool to loosen and break apart soils to allow for enhanced \ /
aeration. N ,\\/
It is recommended that you add yeast and dextrose every 8 weeks to the soil atarate of 1
gram per ton. This addition should be made just before the soil is turned over. The ratio”

of C:N:P of 30:10:1 can be satisfied by using fertilizer at the start. The yeast will also be

a good supply of Nitrogen and phosphate. The soil should be kept moist. Water should be
sprayed on the soil at least weekly and the soil should be covered to keep the temperature
between 75 to 80° F.

Maintenance of an adequate supply of oxygen, moisture, heat, and nutrients to the
bacteria are critical to optimization of the bioremediation process. Treatment of 77,000
tons requires that all of these factors remain optimized, especially oxygen availability,
throughout to achieve the clean-up objectives in the shortest timeframe. It is possible that
the soils can be successfully treated in 12 months if proper conditions can be maintained.
However, given the latitude of the site it appears likely that soil treatment would extend



through two summer seasons (May through October X 2) to attain the objectives.

Oxygen maintenance for this soil volume poses a problem. Frequent soil turning (the
height of the soil pile is also important, the shorter the better), use of oxygen release
products, or installation of perforated piping into the soil pile all provide for enhanced
oxygen availability to the microbes.

Indigenous bacteria are present in the ground water and are capable of metabolizing
petroleum hydrocarbons. The addition of nitrogen and phosphate to flasks containing
water from monitoring wells MW-1 and MW-16 produced excellent bacterial growth in
the flasks containing nutrients after aeration for 48 hours. In the flask with no added
nitrogen or phosphate there was no growth after aeration. Microscopic examination of the
groundwater in the flasks containing nutrients also confirmed the presence of rod shaped
bacteria. Samples of the biotreated groundwater (nutrients added with aeration) were sent
to the laboratory to analyze for volatiles. Results reported however, were all non-detect.



Table #1

TPHC and Volatile Organic Compounds in C-1 soil
at time 0 and after Bioremediation (Parts Per Million (ppm).
Indigenous Bacteria were used for bioremediation of this soil

BIOREACTOR
Time Time Time Time Guidance
Value
0 30 days | 51 days
17days

Compound C-1 C-1-1-2 | C-1-1-3 C-1-1-4

1,2,4- Na

Trimethylbenzene 10
Benzene 0.043 0.05 0.04 0.15U | 0.06
Ethyl Benzene 0.253 0.31 1.2 0.22 3
m/p Xylenes 0.539 0.65 0.41 0.39 1.2
MTBE NA
Naphthalene 2.15 0.7 13
n-butylbenzene NA 10
n-propylbenzene NA 3.7
0-Xylene 0.056 0.08 0.17 0.99 1.2
4-isopropyltoluene NA 10
Sec-butylbenzene NA 10
Tert-Butylbenzene NA

Toluene .080 0.36 0.4 0.37 1.5
TPHC * 1413 1056 1107 622 1000
Total VOC’s 10

U Compound was analyzed but not detected at the minimum attainable detection limits.

* Guidance value based on New Jersey cleanup standard




Table #2

TPHC and Volatile Organic Compounds in C-1 soil
At time 0 and after Bioremediation (Parts Per Million (ppm)

Both Indigenous and Laboratory Bacteria were used to

bioremediate this soil

BIOREACTOR
Time Time Time Time
0 30days | 51days | Guidance
17days Value
Compound C-1 C-1-N-2 | C-1-N-3 C-1-N-4
1,2,4- Na
Trimethylbenzene 10
Benzene 0.043 0.07 0.04 0.15U |0.06
Ethyl Benzene 0.253 0.48 1.2 0.22 3
m/p Xylenes 0.539 0.89 0.41 0.39 1.2
MTBE NA
Naphthalene 2.15 2.5 0.7 13
n-butylbenzene NA 10
n-propylbenzene NA 3.7
o-Xylene 056 0.16 0.17 0.99 1.2
4-isopropyltoluene NA 10
Sec-butylbenzene NA 10
Tert-Butylbenzene NA 10
Toluene 0.080 0.38 0.4 0.37 1.5
TPHC 1413 1063 HOT < 992 1000
1089/

U Compound was analyzed for but not detected U is the minimum attainable limit.




Table # 3

Concentration of Semi-Volatile Compounds in C-1 Soil Before and
After Bioremediation data indicted is in Parts per Million (PPM).
Only indigenous bacteria used for bioremediation of soil.

Bioreactor | C-1-1-2 C-1-1-3 C-1-14
Time Time Time Time Guidance
Value
Compound 0 17 days | 30days 51 days
Acenaphthene 1.8 0.95 1.7 0.5 50
Anthracene 1.3 0.50 0.8 0.41 50
Benzo(a)anthracene 0.99 0.48 0.63 0.5 0.224
Benzo(a) pyrene 0.77 0.51 0.5 0.4 0.61
Benzo(b)fluoranthene 0.812 0.47 0.48 0.47 1.1
Benzo(g,h,i) perylene 0.53 0.48 0.30 0.54 50
Benzo(k) fluoranthene 0.70 0.48 1.0 0.45 1.1
Chrysene 1.5 0.88 1.2 1.0 0.40
Dibenzo(a,h)anthracene 0.42 0.48 1.6 0.6 0.014
Fluoranthene 1.98 0.8 3.6 0.87 50
Fluorene 1.91 1.1 3.6 0.60 50
Indeneno(1,2,3-cd)pyrene | 0.54 0.48 3.6 0.4 3.2
Naphthalene 2.1 1.5 1.5 0.46 13
2-Methylnaphthalene 7.8 5.3 10 3.2 36.4
Phenanthrene 3.6 1.9 3.7 1.6 50
Pyrene 2.06 1.3 2.3 2.2 50
4-Methylphenol 041 1.4 0.88 0.66 na
Total SVOC’s 28.81 /7 57 14.2 500




Concentration of Semi-Volatile compounds before and after

Table # 4

Bioremediation of C-1 soil. Analytical data indicated is in Parts Per
Million. Both indigenous and Laboratory developed bacteria used for

bioremediation the soil

Bioreactor C-1-N-2 C-1-N-3 C-1-N-4
Time Time Time Time Guidance
Value

Compound 0 17 days 30days 51 days
Acenaphthene 1.8 1.4 1.4 0.5 50
Anthracene 1.3 0.68 0.98 0.41 50
Benzo(a)anthracene 0.99 0.73 0.11 0.5 0.224
Benzo(a) pyrene 0.77 0.89 0.96 2.9 0.61
Benzo(b)fluoranthene 0.812 0. 80 1.0 0.73 1.1
Benzo(g,h,i) perylene 0.53 0.11 0.78 0.71 50
Benzo(k) fluoranthene 0.70 0.72 0.9 0.6 1.1
Chrysene 1.5 X1.22 1.7 1.4 0.40
Dibenzo(a,h)anthracene 0.42 0.51 1.6 0.6 0.014
Fluoranthene 1.98 1.1 1.0 1.3 50
Fluorene 1.91 1.3 1.7 0.60 50
Indeneno(1,2,3-cd)pyrene | 0.54 1.0 0.74 0.6 3.2
Naphthalene 2.1 2.5 1.3 0.8 13
2-Methylnaphthalene 7.8 8.5 6.9 4.5 36.4
Phenanthrene 3.6 0.511 3.7 1.8 50
Pyrene 2.06 1.5 2.3 2.8 50
4-Methylphenol 0.41 0.51 0.48 0.66 na
Total SVOC’s 28.81 249 72.L 20.75 500

10




Table # 5

TPHC and Volatile Organic Compounds in C-2 soil
at time 0 and after Bioremediation (Parts Per Million (ppm).
Indigenous Bacteria were used for bioremediation of this soil

BIOREACTOR |
Time Time Time Time Guidance
Value
0 17days 30 days 51 days
Compound C-2 C-2-1-2 C-2-1-3 C-2-1-4
1,2,4- Na
Trimethylbenzene 10
Benzene 0.127 0.10 0.19 0.16 U | 0.06
Ethyl Benzene 0.159 0.43 0.39 022 |55
m/p Xylenes 0.305 1.4 1.7 073 [1.2
MTBE NA
Naphthalene 1.6 10.53 0.7 13
n-butylbenzene NA 10
n-propylbenzene NA 3.7
0-Xylene 0.063 0.13 0.11 0.08 |1.2
p-isopropyltoluene | NA 10
Sec-butylbenzene | NA 10
Tert-Butylbenzene | NA 10
Toluene 0.080 0.09 015 0.27 1.5
TPHC 805 657 767 332 1000
Total VOC’s 10

U Compound was analyzed but not detected at the minimum attainable detection limits.

11




TPHC and Volatile Organic Compounds in C-2 soil
at time 0 and after Bioremediation (Parts Per Million (ppm).
Laboratory Developed and Indigenous Bacteria were used for

Table #6

bioremediation of this soil

BIOREACTOR |
Time Time Time Time Guidance
Value
0 17days 30 days 51 days

Compound C-2 C-2-N-2 C-2-N-3 C-2-N-+4

1,2,4-

Trimethylbenzene 10

Benzene 0.127 0.03 0.07 0.16 U 0.06

Ethyl Benzene 0.159 0.08 0.17 0.20 5.5

m/p Xylenes 0.305 1.86 0.6 0.73 1.2

MTBE NA

Naphthalene 1.6 1.5 0.89 13

n-butylbenzene NA 10

n-propylbenzene NA 3.7

o-Xylene 0.063 0.04 0.046 0.08 1.2

4-isopropyltoluene | NA 10

Sec-butylbenzene | NA 10

Tert-Butylbenzene | NA 10

Toluene 0.080 0.05 0.08 0.27 1.5

TPHC 805 425 426 289 1000

U Compound was analyzed but not detected at the minimum attainable detection limits.

12




Table # 7

Concentration of Semi-Volatile Compounds in C-2 Soil Before and
After Bioremediation data indicted is in Parts per Million (PPM).

Only indigenous bacteria used for bioremediation of soil.

Bioreactor | C-2-1-2 C-2-1-3 C-2-14
Time Time Time Time Guidance
Value
Compound 0 17 days 30days 51 days
Acenaphthene 0.4 0.93 1.7 1.3 50
Anthracene 2.8 0.46 0.8 1.1 50
Benzo(a)anthracene 4.9 0.43 0.63 1.0 0.224
Benzo(a) pyrene 4.8 0.51 0.5 1.1 0.061
Benzo(b)fluoranthene 4.7 0.47 0.48 0.8 1.1
Benzo(g,h,i) perylene 2.5 0.48 0.30 1.1 50
Benzo(k) fluoranthene 3.2 0.48 0.47 0.7 1.1
Chrysene 1.5 0.88 1.0 1.7 0.40
Dibenzo(a,h)anthracene 6.7 0.48 0.88 0.6 0.014
Fluoranthene 10 0.8 1.2 2.2 50
Fluorene 4.4 1.1 1.6 1.7 50
Indeneno(1,2,3-cd)pyrene | 2.6 0.48 32 1.2 3.2
Naphthalene 1.5 1.4 1.5 0.6 13
2-Methylnaphthalene 26.7 5.3 10 12.6 36.4
Phenanthrene 10 1.9 3.5 4.4 50
Pyrene 3 1.3 1.4 5.5 50
4-Methylphenol 0.41 0.48 0.88 0.66 na
Total SVOC’s 94 /- 2 ? 20.75 500
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Table # 8

Concentration of Semi-Volatile Compounds in C-2 Soil Before and
After Bioremediation data indicted is in Parts per Million (PPM).

Both Laboratory developed and indigenous bacteria were used for
bioremediation of C-2 soil.

Bioreactor C-2-N-2 C-2-N-3 C-2-NI-4
Time Time Time Time Guidance
Value

Compound 0 17 days 30days 51 days
Acenaphthene 0.4 1.5 23 1.1 50
Anthracene 2.8 1.4 4.0 1.6 50
Benzo(a)anthracene 4.9 1.2 7.1 0.56 0.224
Benzo(a) pyrene 4.8 1.2 5.8 0.56 0.61
Benzo(b)fluoranthene 4.7 1.0 5.9 0.54 1.1
Benzo(g,h,i) perylene 2.5 0.76 3.4 1.7 50
Benzo(k) fluoranthene 3.2 1.0 4.2 0.43 1.1
Chrysene 1.5 1.4 9.4 1.6 0.40
Dibenzo(a,h)anthracene 6.7 0.46 0.99 0.6 0.014
Fluoranthene 10 3.2 1.7 3.9 50
Fluorene 4.4 1.1 3.1 1.8 50
Indeneno(1,2,3-cd)pyrene 2.6 2.0 3.3 1.7 3.2
Naphthalene 1.5 1.5 0.89 0.37 13
2-Methylnaphthalene 26.7 12.6 9.3 4.9 36.4
Phenanthrene 10 5.4 14.5 7.3 50
Pyrene 7.3 3.2 10 4.8 50
4-Methylphenol 0.41 0.45 0.88 0.66 na
Total SVOC’s 94 39 7 32.86 500
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Table A

Total Counts of Petroleum Degrading Bacteria in the Soil being
bioremediation in the Four Bioreactors. Soil Samplers were collected
and submitted to the laboratory on the days indicated in the table.

——

! irec \i

=

A

Date
Bioreactor | 01/13/06 | 01/30/06 | 02/13/06 | 02/27/06 | 03/07/06
C-1-1 1x10° 1x10* 1x10° 1x10° 1x10°
C-1-N 1x10° 1x10° 1x10° 1x10° 1x10’
C-2-1 1x10* 1x10* 1x10° 1x10° 1x10°
C-2-N 1x10* 1x10° 1x10° 1x10° 1x10’

Total counts are based on CFU/gram

C- 1-I: C-1 soil with indigenous bacteria

C-1-N: C-1 soil with indigenous and laboratory bacteria

C-2-I: C-2 soil with indigenous bacteria

C-2-N: C-2 soil with indigenous and laboratory bacteria
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_ Quantex

Fakaraiorisgs

Laboratory NJ ID: 12766

January 23, 2006
Quantum Consulting Services
11 Westwood Rd
East Brunswick, NJ 08816
Attn: Dr. C. Bruno
A\ 4
Analytical Report 2060019 Project: Plumley Engineering

This report covers the analysis of two (2) samples submitted to Quantex
Laboratories on January 9, 2006. The following analyses were requested:

Total Organic Carbon (2)

Very truly yours,

N aude

Angela enoutis
Manager of Laboratory Services



Ouantex

Laboratories

SAMPLE DESIGNATION TABLE

LAB PROJECT ID#: 2060019

Client Sample Identification

Laboratory Sample Identification

PL-C-1

2060019-01

PL-C-2

2060019-02

Form 91-1 Rev. 10/2002

P.

1




OQuantex

Laboratories
LABORATORY DELIVERABLES CHECK LIST
LAB SDG: 2060019 PROJECT: Plumley Engineering
Check if Complete

1. Cover Page, Title Page listing Laboratory Certification, X

Facility name and address, and date of the report.
2. Table of Contents X
3. Chain of Custody. : X
4. Methodology ) X
5. Laboratory Chronicle and Holding Time Check which X

includes cross-referencing of sample field IDs to Lab IDs.
6. Conformance/ Non-Conformance Summary 1 [‘[ [ =
7. Summary Sheets listing analytical results for all targeted X

and non-targeted compounds
8. Results submitted on a dry weight basis (if applicable) ¥
9. Method Detection Limits X |
10. Document bound, paginated and legible X
11. Lab certified by NJDEP for parameters or appropriate X

category or parameters or a member of the USEPA CLP

2l1]et
Laboratory Myanager Datk |

P. 2



CHAIN OF CUSTODY

Section 1
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METHODOLOGY SUMMARY

Section 2
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Ouantex

laboratories
Methodology Summary

Solids/Soils/Sediments/Liquids/Groundwater/Hazardous Wasies:

Total Organic Carbon -
Modified EPA Method 415.1 — Furnace Technique

Form 15-1 Rev. 12/96

P. 6



LABORATORY CHRONICLE

Section 3

P. 7



LABORATORY CHRONICLE

Client: Quantum Consulting Services, Inc. Report No.: 2060019
Sampling Date:  1/9/2006 . Date Received By Laboratory:  1/9/2006
Client ID Lab Sample ID Analysis Prep Date Preped By Analysis Date Analyst
PL-C-1 2060019-01 Total Organic Carbon 1/17/2006 ALI
PL-C-1 2060019-01 Percent Solids 1/10/2006 ALI
PL-C-2 2060019-02 Total Organic Carbon 1/17/2006 ALl
PL-C-2 2060019-02 Percent Solids 1/11/2006 ALI

P. 8



TABULATED ANALYTICAL RESULTS

Section 4
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Wﬂ”’g’ 22 Distribution Boulevard, Edison, New Jersey 08817 (732) 248-3335 FAX (732)248-0912

Laboratories
Analytical Report
Client Name: Quantum Consulting Services, Inc.
Client Project:  Plumley Engineering
Client ID Lab Sample ID  Analysis Results
PL-C-1 2060019-01

Percent Solids
Total Organic Carbon
PL-C-2 2060019-02

Percent Solids
Total Organic Carbon

P.

10

79.3
47900

81.7
31700

Lab Project: 2060019

Units

L/MDL,

0.1
126

0.1
122

Analysis date

1/10/2006
1/17/2006

1/11/2006
1/17/2006

Page 1
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0”””’&” 22 Distribution Boulevard, Edison, New Jersev 08817 (732} 248-3335 FAX (732) 248-0912

[aboratories

Laboratory NJ ID: 12766

January 31, 2000
Quantum Consulting Services
11 Westwood Rd
East Brunswick, NJ 08816

Attn: Dr. C. Bruno

Analytical Report 2060029 Project: Plumley — Matt Petro

This report covers the analysis of six (6) sample submitted to Quantex
Laboratories on January 13, 2006. The following analyses were requested:

Total Petroleum Hydrocarbons (2)
TCL Volatile Organics (2)
TCL Semi-Volatile Organics (2)

Very truly yours.

Angela Menoutis
Manager of Laboratory Services



Ouantex

Laboratories
SAMPLE DESIGNATION TABLE
LAB PROJECT ID#: 2060029
v Client Sample Identification Laboratory Sample Identification
PL-C-1-A 2060029-01
PL-C-2-B 2060029-02
PL-C1-C 2060029-03
; PL-C2-D 2060029-04
- PL-C-1-E 2060029-05
PL-C-2-F 2060029-06
I
Form 91-1 Rev. 10/2002

P. 1



CHAIN OF CUSTODY

Section 1
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METHODOLOGY SUMMARY

Section 2
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Ouantex

laboratories
Methodology Summary

Solids/Soils/Sediments/Liquids/Groundwater/Hazardous Wastes:

Volatile Organics:
Sample Prep:
SW 846, Section 1B, 3rd Ed., Method 3585: Waste Dilution for Volatile Organics
SW 846, Section IB, 3rd Ed., Method 5000: Sample Preparation for Volatile Organic Compounds
SW 846, Section 1B, 3rd Ed., Method 5030B: Purge-and-Trap for Aqueous Samples
SW 846, Section IB, 3rd Ed., Method 5035: Closed-System Purge-and-Trap and Extraction for Volatile
Organics in Soil and Wastes
Analysis:
SW 846, Section 1B, 3rd Ed., 3rd Ed., Method 8260B: Determination of Volatile Organics by Purge and
Trap GC/MS.
Semivolatile Organics and PAHs:
Sample Prep:
SW 846, Section 1B, 3rd Ed., Method 3500B: Organic Extraction and Sample Preparation
SW 846, Section 1B, 3rd Ed., Method 3510C: Separatory Funnel Liquid-Liquid Extraction
SW 846, Section [B, 3rd Ed., Method 3550B: Ultrasonic Extraction
SW 846, Section 1B, 3rd Ed., Method 3580A: Waste Dilution
SW 846, Section 1B, 3rd Ed., Method 3600C: Cleanup
SW 846, Section 1B, 3rd Ed., Method 3610B: Alumina Cleanup
SW 846, Section 1B, 3rd Ed., Method 3611B: Alumina Column Cleanup and Separation of Petroleum
Wastes
SW 846, Section 1B, 3rd Ed., Method 3630C: Silica Gel Cleanup
SW 846, Section IB, 3rd Ed., Method 3650B: Acid-Base Partition Cleanup Analysis:
Analysis:
SW 846, Section 1B, 3rd Ed., Method 8270C: Determination of Semivolatile Organics by Capillary
Column GC/MS

Total Petroleum Hydrocarbons:
EPA 600/4-79-020,Revised 3/83, Methods for Chemical Analysis of Waters and Wastes,Method 418. 1 ,
modified.

Form 15-1 Rev. 12/96

P.5



LABORATORY CHRONICLE

Section 3

P. 6



Client: Quantum Consulting Services, Inc.

Sampling Date: 1/13/2006

Client ID
PL-C-1-A
PL-C-1-A
PL-C-2-B
PL-C-2-B
PL-Ci-C

PL-C2-D

PL-C-1-E
PL-C-1-E
PL-C-2-F
PL-C-2-F

Lab Sample ID
2060029-01

2060029-01
2060029-02
2060029-02
2060029-03
2060029-04
2060029-05
2060029-05
2060029-06
2060029-06

Analysis

Total Petroleum Hydrocarbons
Percent Solids

Total Petroleum Hydrocarbons
Percent Solids

TCL Volatile Organics in Soil
TCL Volatile Organics in Soil
Percent Solids

TCL Semi-Volatile Organics in So
Percent Solids

TCL Semi-Volatile Organics in So

P.

7

LABORATORY CHRONICLE

Report No.: 2060029
Date Received By Laboratory:  1/13/2006

Prep Date Preped By Analysis Date
1/16/2006 IS 1/17/2006
1/16/2006 IS 1/16/2006
- 1/16/2006 IS 1/17/2006
1/16/2006 JS 1/16/2006
1/19/2006
1/19/2006
1/16/2006 IS 1/16/2006
1/17/2006 Sw 1/23/2006
1/16/2006 JS 1/16/2006
1/17/2006 SW 1/23/2006

Analyst
1S

IS
IS
JS
AM
AM
IS
AM
JS
AM



TABULATED ANALYTICAL RESULTS

Section 4

P. 8



””ﬂ”’gl 22 Distribution Boulevard, Edison, New Jersey 08817 (732)248-3335 FAX (732) 248-0912

Laboratories

Analytical Report

Client Name: Quantum Consulting Services, Inc. : Lab Project: 2060029
Client Project:  Plumley - Matt Petro

Client ID Lab Sample ID  Analysis Results Units PQL/MDL  Analysis date
PL-C-1-A 2060029-01
Percent Solids 79.1 % 0.1 1/16/2006
Total Petroleum 1413 mg/Kg 16.6 1/17/2006
Hydrocarbons
PL-C-2-B 2060029-02
Percent Solids 82.8 % 0.1 1/16/2006
Total Petroleum 805 mg/Kg 16.6 1/17/2006
Hydrocarbons
PL-C-1-E 2060029-05
Percent Solids 78.2 % 0.1 1/16/2006
PL-C-2-F 2060029-06
Percent Solids 81.2 % 0.1 1/16/2006
Page 1

P. 9



””M ’a’ 22 Distribution Boulevard, Edison,

Laboratories
Tabulated Analytical Report For TCL Volatile Organics

Client Name:

Client Project:

Client Sample ID: PL-CI1-C
Analysis Date: 1/19/2006

Compound

Chloromethane
Bromomethane

Viny! Chloride
Chloroethane

Acetone

Carbon Disulfide
Methylene Chloride

1,1 Dichloroethene
trans 1,2 Dichloroethene
cis 1,2 Dichlorcethene

2 Butanone

Vinyl Acetate

4 Methyl 2 pentanone
1,1 Dichloroethane
Chloroform

1,1,1 Trichloroethane
Carbon Tetrachloride
1,2 Dichloroethane
Bromodichloromethane
1,2 Dichloropropane
trans 1,3 Dichloropropene
cis 1,3 Dichloropropene
Trichloroethylene
Dibromochloromethane
1,1,2 Trichloroethane
Benzene

2 Chloroethyl Vinyl Ether
Bromoform
Tetrachloroethylene
1,1,2,2 Tetrachloroethane
Toluene

Chlorobenzene

Ethyl Benzene

M&P Xylenes

O Xylene

2 Hexanone

Styrene

U Compound was analvzed for but not detected. The number proceeding the analvtical flag "U"
J Compound was detected. but it is below the Method Detection Limit/Practical Quantitation Limit. Quantitation is approximate.

E  Compound concentration exceeded the method calibration curve. Results are reported as an estimated value.

Quantum Consulting Services, Inc.

Plumley - Matt Petro

Results

43.4U
43.4U
43.4U
43.4U
43.4U
43.4U
43.4U
43.4U
43.4U
43.4U
43.4U
43.4U
43.4U
43.4U
43.4U
43.4U
43.4U
43.4U
434U
43.4U
43.4U
43.4U
43.4U
43.4U
43.4U
43.4U
43.4U
43.4U
43.4U
43.4U
80.2
43.4U
253
539
56.3
43.4U
43.4U

P. 10

Lab Sample ID:
Analyst:

GC/MS ID:

Analysis Time:

Units

ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg

is the minimum attainable detection limit for th

New Jersey 08817 (732) 248-3335 FAX (732) 248-0912

17:16

2060029-03
AM
V11262

PQL

43.4
43.4
43.4
43.4
43.4
43.4
43.4
43.4
43.4
434
434
43.4
434
434
434
43.4
434
434
43.4
434
43.4
43.4
43.4
43.4
434
434
434
43.4
434
43.4
434
434
43.4
434
434
43.4
43.4

Page 1



WM’E’ 22 Distribution Boulevard, Edison, New Jersey 08817 (732) 248-3335 FAX (732) 248-0912

Lahoratories
Tabulated Analytical Report For TCL Volatile Organics

Client Name: Quantum Consulting Services, Inc. Lab Sample ID: 2060029-04
Client Project: Plumley - Matt Petro Analyst: AM

Client Sample ID:  PL-C2-D GC/MS ID: V11263
Analysis Date: 1/19/2006 Analysis Time:  17:57
Compound Results Units POL,
Chloromethane 42.2U ug/Kg 422
Bromomethane 422U ug/Kg 42.2
Vinyl Chloride 42.2U ug/Kg 422
Chloroethane 422U ug/Kg 422
Acetone 42.2U ug/Kg 422
Carbon Disulfide 42.2U ug/Kg 422
Methylene Chloride 42.2U ug/Kg 42.2
1,1 Dichloroethene 42.2U ug/Kg 42.2
trans 1,2 Dichloroethene 422U ug/Kg 422
cis 1,2 Dichloroethene 42.2U ug/Kg 422
2 Butanone 42.2U0 ug/Kg 422
Vinyl Acetate 422U ug/Kg 422
4 Methyl 2 pentanone 42.2U0 ug/Kg 422
1,1 Dichloroethane 422U ug/Kg 42.2
Chloroform 42.2U ug/Kg 42.2
1,1,1 Trichloroethane 42.2U ug/Kg 422
Carbon Tetrachloride 42.2U ug/Kg 42.2
1,2 Dichloroethane 422U ug/Kg 422
Bromodichloromethane 42.2U0 ug/Kg 422
1,2 Dichloropropane 422U ug/Kg 422
trans 1,3 Dichloropropene 422U ug/Kg 422
cis 1,3 Dichloropropene 42.2U ug/Kg 422
Trichloroethylene 42.20 ug/Kg 42.2
Dibromochloromethane 42.2U ug/Kg 42.2
1,1,2 Trichloroethane 42.2U ug/Kg 42.2
Benzene 127 ug/Kg 42.2
2 Chloroethy! Vinyl Ether 42.2U ug/Kg 422
Bromoform 422U ug/Kg 422
Tetrachloroethylene 42.2U ug/Kg 42.2
1,1,2,2 Tetrachloroethane 42.2U ug/Kg 42.2
Toluene 48.2 ug/Kg 422
Chlorobenzene 422U ug/Kg 422
Ethyl Benzene 159 ug/Kg 422
M&P Xylenes 305 ug/Kg 422
O Xylene 62.9 ug/Kg 422
2 Hexanone 422U ug/Kg 422
Styrene 4220 ug/Kg 422
U Compound was analvzed for but not detected. The number proceeding the analviical flag "U" is the minimum attainable detection limit for th Page 1

J Compound was detected, but it is below the Method Detection Limit/Practical Quantitation Limit. Quantitation is approximate.
E Compound concentration exceeded the method calibration curve. Results are reported as an estimated value,

P. 11



””ﬂ”’g’ 22 Distribution Boulevard, Edison, New Jersey 08817 (732) 248-3335 FAX (732) 248-0912

Laboratories
Tabulated Analytical Report For TCL Semi-Volatile Organics

Client Name: Quantum Consulting Services, Inc. Lab Sample ID:  2060029-05
Client Project: Plumley - Matt Petro Analyst: AM

Client Sample ID:  PL-C-1-E GC/MS ID: C01325
Analysis Date: 1/23/2006 Analysis Time:  2:23PM
Compound Results Units POL
Phenol 421U ug/Kg 421
bis(2-Chloroethyl)ether 421U ug/Kg 421
2-Chlorophenol 421U ug/Kg 421
1,3-Dichlorobenzene 421U ug/Kg 421
1,4-Dichlorobenzene 421U ug/Kg 421
1,2-Dichlorobenzene 421U ug/Kg 421
2-Methylphenol 421U ug/Kg 421
2,2"-0oxybis(1-Chloropropanc) 421U ug/Kg 421
4-Methylphenol 421U ug/Kg 421
N-Nitroso-di-n-propylamine 421U ug/Kg 421
Hexachloroethane 421U ug/Kg 421
Nitrobenzene 421U ug/Kg 42]
Isophorone 421U ug/Kg 421
2-Nitrophenol 4210 ug/Kg 421
2,4-Dimethylphenol 421U ug/Kg 421
bis(2-Chloroethoxy)methane 421U ug/Kg 421
2,4-Dichlorophenol 421U ug/Kg ‘ 421]
1,2,4-Trichlorobenzene 421U ug/Kg 421
Naphthalene 2152 ‘ ug/Kg 421
4-Chloroaniline 421U ug/Kg 421
Hexachlorobutadiene 4210 ug/Kg 421
4-Chloro-3-methylphenol 421U ug/Kg 421
2-Methylnaphthalene 7753 ug/Kg 421
Hexachloroéyclopentadiene ) 4210 ' ug/Kg 421
2,4,6-Trichlorophenol 421U ug/Kg 421
2,4,5-Trichlorophenol 421U ug/Kg 421
2-Chloronaphthalene 421U ug/Kg 421
2-Nitroaniline 421U ug/Kg 421
Dimethylphthalate 421U ug/Kg 421
Acenaphthylene 421U ug/Kg 421
2,6-Dinitrotoluene 421U ug/Kg 421
3-Nitroaniline 421U ug/Kg 421
Acenaphthene 1842 ug/Kg 421
2,4-Dinitrophenol 421U ug/Kg 421
4-Nitrophenol 4210 ug/Kg 421
Dibenzofuran 4210 ug/Kg 421
2.4-Dinitrotoluene ' 421U ug/Kg 421
U C d was analyzed for but not detected. The number proceeding the analvtical flag "U" is the minimum attainable detection limit for th Page |

J Compound was detected, but it is below the Method Detection Limit/Practical Quantitation Limit. Quantitation is approximate.

E Compound concentration exceeded the method calibration curve. Results are reported as an estimated value.

P. 12



WM’E’ 22 Distribution Boulevard, Edison, New Jersey 08817 (732) 248-3335 FAX (732) 248-0912

Laboratories
Tabulated Analytical Report For TCL Semi-Volatile Organics

Client Name:
Client Project:

Analysis Date:

Compound

Diethylphthalate
4-chlorophenyl-phenylether
Fluorene

4-Nitroaniline
4,6-Dinitro-2-methylphenol
N-Nitrosodiphenylamine
4-Bromophenyl-phenylether
Hexachlorobenzene
Pentachlorophenol
Phenanthrene

Anthracene

Carbazole
Di-n-butylphthalate
Fluoranthene

Pyrene
Butylbenzylphthalate
3,3"-Dichlorobenzidine
Benzo(a)anthracene
Chrysene
bis(2-Ethylhexyl)phthalate
Di-n-octylphthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g,h,i)perylene

U Compound was analyzed for but not detected. The number proceeding the analvtical flag "U" is the minimum attainable detection limit for th

Quantum Consulting Services, Inc.
Plumley - Matt Petro

Client Sample ID:  PL-C-1-E

1/23/2006

Results

4210
421U
1912
421U
421U
421U
4210
421U
421U
3617
1287
421U
421U
1983
2061
421U
421U
944
1478
421U
421U
812
702
769
535
421U
659

Lab Sample ID:
Analyst:
GC/MS ID:

Analysis Time:

Units

ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg

J Compound was detected. but it is below the Method Detection Limit/Practical Quantitation Limit. Quantitation is approximate.

E Compound concentration exceeded the method calibration curve. Results are reported as an estimated value.

P.

13

2060029-05

POL

421
421
421
421
421
421]
42]
421
421
421
421
421
421
421]
421]
421
421
421
421
421
421
421
421
421
421
421
421

Page 2
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Llaboratories
Tabulated Analytical Report For TCL Semi-Volatile Organiecs

Client Name: Quantum Consulting Services, Inc. Lab Sample ID:  2060029-06
Client Project: Plumley - Matt Petro Analyst: AM

Client Sample ID:  PL-C-2-F GC/MS ID: C01326
Analysis Date: 1/23/2006 Analysis Time:  3:15PM
Compound Results Units POQL
Phenol 403U ug/Kg 403
bis(2-Chloroethyl)ether 403U ug/Kg 403
2-Chlorophenol 403U ug/Kg 403
1,3-Dichlorobenzene 403U ug/Kg 403
1,4-Dichlorobenzene 403U ug/Kg 403
1,2-Dichlorobenzene 403U ug/Kg 403
2-Methylphenol 403U ug/Kg 403
2,2'-oxybis(1-Chloropropane) 403U ug/Kg 403
4-Methylphenol 403U ug/Kg 403
N-Nitroso-di-n-propylamine 403U ug/Kg 403
Hexachloroethane 403U ug/Kg 403
Nitrobenzene 403U ug/Kg 403
Isophorone 403U ug/Kg 403
2-Nitrophenol 403U ug/Kg 403
2,4-Dimethylphenol 403U ug/Kg 403
bis(2-Chloroethoxy)methane 403U ug/Kg 403
2,4-Dichlorophenol 403U ug/Kg 403
1,2,4-Trichlorobenzene 403U ug/Kg 403
Naphthalene 1580 ug/Kg 403
4-Chloroaniline 403U ug/Kg 403
Hexachlorobutadiene 403U ug/Kg 403
4-Chloro-3-methylphenol 403U ug/Kg 403
2-Methylnaphthalene 26636E ug/Kg 403
Hexachlorocyclopentadiene 403U ug/Kg 403
2,4,6-Trichlorophenol 403U ug/Kg 403
2,4,5-Trichlorophenol 403U ug/Kg 403
2-Chloronaphthalene 403U ug/Kg 403
2-Nitroaniline 403U ug/Kg 403
Dimethylphthalate 403U ug/Kg 403
Acenaphthylene 403U ug/Kg 403
2,6-Dinitrotoluene 403U ug/Kg 403
3-Nitroaniline 403U ug/Kg 403
Acenaphthene 403U ug/Kg 403
2,4-Dinitrophenol 403U ug/Kg 403
4-Nitrophenol 403U ug/Kg 403
Dibenzofuran 403U ug/Kg 403
2,4-Dinitrotoluene 403U ug/Kg 403
U Comnpound was analvzed for but not detected. The number proceeding the analvtical flag *U" is the minimum attainable detection limit for th Page |
J Compound was detected, but it is below the Method Detection Limit/Practical Quantitation Limit. Quantitation is approximate. >

E Compound concentration exceeded the method calibration curve. Results are reported as an estimated value.

P. 14
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Laboratories
Tabulated Analytical Report For TCL Semi-Volatile Organics

Client Name:
Client Project:

Compound

Diethylphthalate
4-chlorophenyl-phenylether
Fluorene

4-Nitroaniline
4,6-Dinitro-2-methylphenol
N-Nitrosodiphenylamine
4-Bromophenyl-phenylether
Hexachlorobenzene
Pentachlorophenol
Phenanthrene

Anthracene

Carbazole
Di-n-butylphthalate
Fluoranthene

Pyrene
Butylbenzylphthalate
3,3'-Dichlorobenzidine
Benzo(a)anthracene
Chrysene
bis(2-Ethylhexyl)phthalate
Di-n-octylphthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g,h,i)perylene

U Compound was analvzed for but not detected. The number proceeding the analytical flag "U” is the minimum attainable detection limit for th

Quantum Consulting Services, Inc.
Plumley - Matt Petro

Client Sample ID:  PL-C-2-F

Analysis Date: 1/23/2006

Results

403U
403U
4314
403U
403U
403U
403U
403U
403U
10120E
2757
820
403U
10039E
7282
403U
403U
4949
6664
403U
403U
4753
3262
4782
2609
872
2531

Lab Sample ID:
Analyst:

GC/MS ID:
Analysis Time:

Units

ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg

J Compound was detected, but it is below the Method Detection Limit/Practical Quantitation Limit. Quantitation is approximate.

E Compound concentration exceeded the method calibration curve. Results are reported as an estimated value.

P. 15

2060029-06

403
403
403
403
403
403
403
403
403
403
403
403
403
403
403
403
403
403
403
403
403
403
403
403
403
403
403
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laboraiories

Laboratory NJ iD: 12766

February 14, 2000
Quantum Consulting Services
11 Westwood Rd
l-ast Brunswick. NJ 08816

Atn: Dr. C. Bruno

Analytical Report 20060054 Project: Plumley - Mate Petre

This report covers the analysis of eleven (1) samples submutted to- Quantex
I aboratorics on January 30. 2000, The folowing analyses were requested:

Potal Petroleum Hydrocarbons (4)

1CL Volatile Organies + Search (+4)

TCL Semi-Volatile Orvganies + Search (4)
PP Volatile Organies + Scarch (3)

Very truly youis.
. R

{ -~ i A ’xxgu PERY &os ‘VL]
DI S AN - L
Angcela Menoutis

Manager of Taboratory Scrviees
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””ﬂ”’g’ 22 Distribution Boulevard, Edison, New Jersey 08817 (732) 248-3335 FAX (732) 248-0912

laboratories

Client Name:

Client Project:

Client ID

C-212

C-1N-2

C-2N-2

C-11-2

C-21-2

C-2N-2

C-11-2

C-1N-2

Quantum Consulting Services, Inc.

Analytical Report

Plumley - Matt Petro

Lab Sample ID

2060054-01

2060054-02

2060054-03

2060054-04

2060054-05

2060054-06

2060054-07

2060054-11

Analysis

Percent Solids
Total Petroleum
Hydrocarbons
Percent Solids
Total Petroleum
Hydrocarbons
Percent Solids
Total Petroleum
Hydrocarbons
Percent Solids
Total Petroleum

Hydrocarbons

Percent Solids

Percent Solids

Percent Solids

Percent Solids

Results

71.0

657

65.2

1063

73.1

415

68.8

1056

72.1

68.1

72.5

67.4

Units

%

mg/Kg

%

mg/Kg

%

mg/Kg

%

mg/Kg

%

%

%

%

Lab Project: 2060054

PQL/MDL Analysis date
0.1 2/1/2006
16.6 2/1/2006
0.1 2/1/2006
16.6 2/1/2006
0.1 2/1/2006
16.6 2/1/2006
0.1 2/1/2006
16.6 2/1/2006
0.1 2/1/2006
0.1 2/1/2006
0.1 2/1/2006
0.1 2/1/2006

Page 1



””ﬂ”’g’ 22 Distribution Boulevard, Edison, New Jersey 08817 (732) 248-3335 FAX (732) 248-0912

lLaboratories
Tabulated Analytical Report For TCL Volatile Organics

Client Name: Quantum Consulting Services, Inc. Lab Sample ID:  2060054-05
Client Project: Plumley - Matt Petro Analyst: AM

Client Sample ID: C-21-2 GC/MS ID: V11292
Analysis Date: 1/31/2006 Analysis Time:  19:30
Compound Results Units POL
Chloromethane 68U ug/Kg 68
Bromomethane 68U ug/Kg 68
Vinyl Chloride 68U ug/Kg 68
Chloroethane 68U ug/Kg 68
Acetone 68U ug/Kg 68
Carbon Disulfide 68U ug/Kg 68
Methylene Chloride 68U ug/Kg 68
1,1 Dichloroethene 68U ug/Kg 68
trans 1,2 Dichloroethene 68U ug/Kg 68
cis 1,2 Dichloroethene 68U ug/Kg 68
2 Butanone 68U ug/Kg 68
Vinyl Acetate 68U ug/Kg 68
4 Methyl 2 pentanone 68U ug/Kg 68
1,1 Dichloroethane 68U ug/Kg 68
Chloroform 68U ug/Kg 68
1,1,1 Trichloroethane 68U ug/Kg 68
Carbon Tetrachloride 68U ug/Kg 68
1,2 Dichloroethane 68U ug/Kg 68
Bromodichloromethane 68U ug/Kg 68
1,2 Dichloropropane 68U ug/Kg 68
trans 1,3 Dichloropropene 68U ug/Kg 68
cis 1,3 Dichloropropene 68U ug/Kg 68
Trichloroethylene 68U ug/Kg 68
Dibromochloromethane 68U ug/Kg 68
1,1,2 Trichloroethane 68U ug/Kg 68
Benzene 106 ug/Kg 68
2 Chloroethyl Vinyl Ether 68U ug/Kg 68
Bromoform 68U ug/Kg 68
Tetrachloroethylene 68U ug/Kg 68
1,1,2,2 Tetrachloroethane 68U ug/Kg 68
Toluene 95.5 ug/Kg 68
Chlorobenzene 68U ug/Kg 68
Ethyl Benzene 428 : ug/Kg 68
M&P Xylenes 1423 ug/Kg 68
O Xylene 132 ug/Kg 68
2 Hexanone 68U ug/Kg 68
Styrene 68U ug/Kg 68
U Compound was analvzed for but not detected. The number proceeding the analytical flag "U" is the minimum attainable detection limit for th Page 1

J Compound was detected, but it is below the Method Detection Limit/Practical Quantitation Limit. Quantitation is approximate.

E Compound concentration exceeded the method calibration curve. Results are reported as an estimated value.



1E

VOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

EPA SAMPLE NO.

2060054-5
Lab Name: Quantex Labs Contract:
Lab Code: Case No.: SAS No.: SDG No.:
Matrix: (soil/water) SOIL Lab Sample ID: 2060054-5
Sample wt/vol: 1.0 (g/ml) G Lab File ID: V11292.D
Level: (low/med) LOW Date Received:
% Moisture: not dec. 0.00001 Date Analyzed: 01/31/06
GC Column: ID: (mm) Dilution Factor: 1.0
Soil Extract Volume: 1 (uL) Soil Aliguot Volume: 1 (uL)
CONCENTRATION UNITS:
ug/L or ug/K UG/KG
Number TICs found: 10 (19 o/o) E—
CAS NO. COMPOUND NAME RT EST. CONC. Q
1. 000763-29-1 | 1-Pentene, 2-methyl- 9.51 4700 JN
2. 000108-87-2 | Cyclohexane, methyl- 11.43 5900 JN
3. 000933-98-2 | Benzene, 1-ethyl-2,3-dimethyl- 19.67 4100 JN
4. 000527-53-7 | Benzene, 1,2,3,5-tetramethyl- 20.30 4100 JN
5. 000767-99-7 | Benzene, (1-methyl-1-propenyl)-, 21.04 6900 JN
6. 017301-22-3 | Undecane, 2,5-dimethyl- 21.31 4100 JN
7. 017057-82-8 | 1H-indene, 2,3-dihydro-1,2-dimet 21.80 3900 JN
8. 006682-71-9 | 1H-Indene, 2,3-dihydro-4,7-dimet 22.93 4800 JN
9. 000091-57-6 | Naphthalene, 2-methyl- 23.75 8900 JN
10. 000090-12-0 | Naphthalene, 1-methyl- 24.07 6500 JN
FORM | VOA-TIC 3/90




Waﬂm’ 22 Distribution Boulevard, Edison, New Jersey 08817 (732) 248-3335 FAX (732) 248-0912

Laboratories
Tabulated Analytical Report For TCL Volatile Organics

Client Name: Quantum Consulting Services, Inc. Lab Sample ID:  2060054-06
Client Project: Plumley - Matt Petro Analyst: AM

Client Sample ID:  C-2 N-2 GC/MS ID: V11293
Analysis Date: 1/31/2006 Analysis Time:  20:15
Compound Results Units PQL
Chloromethane 52.5U ug/Kg 52.5
Bromomethane 52.5U ug/Kg 525
Vinyl Chloride 52.5U ug/Kg 52.5
Chloroethane 52.5U ug/Kg 525
Acetone 52.5U ug/Kg 52.5
Carbon Disulfide 52.5U ug/Kg 525
Methylene Chloride 52.5U ug/Kg 52.5
1,1 Dichloroethene 52.5U ug/Kg 52.5
trans 1,2 Dichloroethene 52.5U ug/Kg 52.5
cis 1,2 Dichloroethene 52.5U ug/Kg 52.5
2 Butanone 52.5U ug/Kg 52.5
Vinyl Acetate 52.5U ug/Kg 52.5
4 Methyl 2 pentanone 52.5U ug/Kg 52.5
1,1 Dichloroethane 52.5U ug/Kg 52.5
Chloroform 52.5U ug/Kg 52.5
1,1,1 Trichloroethane 52.5U ug/Kg 52.5
Carbon Tetrachloride 52.5U ug/Kg 52.5
1,2 Dichloroethane 52.5U ug/Kg 52.5
Bromodichloromethane 52.5U ug/Kg 52.5
1,2 Dichloropropane 52.5U ug/Kg 52.5
trans 1,3 Dichloropropene 52.5U ug/Kg 525
cis 1,3 Dichloropropene 52.5U ug/Kg 525
Trichloroethylene 52.5U ug/Kg 52.5
Dibromochloromethane 52.5U ug/Kg 52.5
1,1,2 Trichloroethane 52.5U ug/Kg 52.5
Benzene 32.6] ug/Kg 525
2 Chloroethyl Vinyl Ether 52.5U ug/Kg 52.5
Bromoform 52.5U ug/Kg 52.5
Tetrachloroethylene 52.5U ug/Kg 525
1,1,2,2 Tetrachloroethane 52.5U ug/Kg 52.5
Toluene 50.5] ug/Kg 52.5
Chlorobenzene 52.5U ug/Kg 52.5
Ethyl Benzene 84.2 ug/Kg 52.5
M&P Xylenes 186 ug/Kg 52.5
O Xylene 47.3] ug/Kg 52.5
2 Hexanone 52.5U ug/Kg 525
Styrene 52.5U ug/Kg 525
U Comnpound was analvzed for but not detected. The number proceeding the analvtical flag "U" is the minimum attainable detection limit for th page 1

J Compound was detected. but it is below the Method Detection Limit/Practical Quantitation Limit. Quantitation is approximate.

E Compound concentration exceeded the method calibration curve. Results are reported as an estimated value.



1E
VOLATILE ORGANICS ANALYSIS DATA SHEET EPA SAMPLE NO.

TENTATIVELY IDENTIFIED COMPOUNDS

2060054-6
Lab Name: Quantex Labs Contract:
Lab Code: Case No.: SAS No.: SDG No.:
Matrix: (soil/water) SOIL Lab Sample ID: 2060054-6
Sample wt/vol: ' 1.0 (g/ml) G Lab File ID: V11293.D
Level: (low/med) LOW Date Received:
% Moisture: not dec. 0.00001 Date Analyzed: 01/31/06
GC Column: ID: (mm) Dilution Factor: 1.0
Soil Extract Volume: 1 (uL) Soil Aliquot Volume: 1 (uL)
CONCENTRATION UNITS:
ug/L or ug/Kg) UG/KG
Number TICs found: 10 (ug —
CAS NO. COMPOUND NAME RT EST. CONC. Q
1. 000095-93-2 | Benzene, 1,2,4,5-tetramethyl- 20.30 840 JN
2. 000767-99-7 | Benzene, (1-methyl-1-propenyl)-, 21.04 1900 JN
3. 017301-23-4 | Undecane, 2,6-dimethyl- 21.31 1300 JN
4. 062108-25-2 | Decane, 2,6,7-trimethyl- 22.22 950 JN
5. 000101-39-3 | 2-Propenal, 2-methyl-3-phenyl- 22.34 880 JN
6. 017057-82-8 | 1H-indene, 2,3-dihydro-1,2-dimet 22.93 1900 JN
7. 000090-12-0 | Naphthalene, 1-methyl- 23.75 5300 JN
8. 000091-57-6 | Naphthalene, 2-methyi- 24.07 3100 JN
9. 000581-40-8 | Naphthalene, 2,3-dimethyl- 25.60 2500 JN
10. 000575-43-9 | Naphthalene, 1,6-dimethyi- 25.92 1600 JN

FORM | VOA-TIC 3/90



Wa”m’ 22 Distribution Boulevard, Edison, New Jersey 08817 (732) 248-3335 FAX (732) 248-0912

lLaboratories
Tabulated Analytical Report For TCL Volatile Organics

Client Name: Quantum Consulting Services, Inc. Lab Sample ID:  2060054-07
Client Project: Plumley - Matt Petro Analyst: AM

Client Sample ID:  C-11-2 GC/MS ID: V11294
Analysis Date: 1/31/2006 Analysis Time:  21:01
Compound Results Units POL
Chloromethane 49.3U ug/Kg 493
Bromomethane 49.3U ug/Kg 493
Vinyl Chloride 49.3U ug/Kg 493
Chloroethane 49.3U ug/Kg 493
Acetone 49.3U ug/Kg 493
Carbon Disulfide 493U ug/Kg 493
Methylene Chloride 49.3U ug/Kg 49.3
1,1 Dichloroethene 49.3U ug/Kg 493
trans 1,2 Dichloroethene 49.3U ug/Kg 49.3
cis 1,2 Dichloroethene 493U ug/Kg 493
2 Butanone 49.3U ug/Kg 49.3
Vinyl Acetate 49.3U ug/Kg 493
4 Methyl 2 pentanone 49.3U ug/Kg 493
1,1 Dichloroethane 49.3U ug/Kg 493
Chloroform 49.3U ug/Kg 493
1,1,1 Trichloroethane 49.3U ug/Kg 49.3
Carbon Tetrachloride 49.3U ug/Kg 493
1,2 Dichloroethane 49.3U ug/Kg 493
Bromodichloromethane 49.3U ug/Kg 49.3
1,2 Dichloropropane 49.3U ug/Kg 493
trans 1,3 Dichloropropene 49.3U ug/Kg 493
cis 1,3 Dichloropropene 493U ug/Kg 493
Trichloroethylene 49.3U ug/Kg 49.3
Dibromochloromethane 493U ug/Kg 493
1.1,2 Trichloroethane 49.3U ug/Kg 493
Benzene 493U ug/Kg 493
2 Chloroethyl Vinyl Ether 493U ug/Kg 493
Bromoform 493U ug/Kg 493
Tetrachloroethylene 49.3U ug/Kg 49.3
1,1,2,2 Tetrachloroethane 49.3U ug/Kg 49.3
Toluene 386 ug/Kg 493
Chlorobenzene 49.3U ug/Kg 493
Ethyl Benzene 309 ug/Kg 493
M&P Xylenes 645 ug/Kg 493
O Xylene 85.4 ug/Kg 49.3
2 Hexanone 49.3U ug/Kg 493
Styrene 49.3U ug/Kg 49.3
U Compound was analyzed for but not detected. The number nroceeding the analytical flag "U" is the minimum attainable detection limit for th Page 1

J Compound was detected, but it is below the Method Detection Limit/Practical Quantitation Limit. Quantitation is approximate.

E  Compound concentration exceeded the method calibration curve. Results are reported as an estimated valae.



Lab Name: Quantex Labs

1E

VOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

Lab Code:
Matrix: (soil/water)
Sample wt/vol:

Level: (low/med)

EPA SAMPLE NO.

Contract: 20600547
Case No.: SAS No.: SDG No.:
SOIL Lab Sample ID: 2060054-7
1.0 (g/ml) G Lab File ID: V11294.D
LOW Date Received:

% Moisture: not dec. 0.00001

Date Analyzed: 01/31/06

GC Column: iD: (mm) Dilution Factor: 1.0
Soil Extract Volume: 1 (uL) Soil Aliquot Volume: 1 (ub)
CONCENTRATION UNITS:
(ug/L or ug/K UG/KG
Number TICs found: 10 o/Ka) B —
CAS NO. COMPOUND NAME RT EST. CONC. Q
1. 000096-14-0 | Pentane, 3-methyl- 7.24 4400 JN
2. 000096-37-7 | Cyclopentane, methyl- 8.37 2400 JN
3. 000110-82-7 | Cyclohexane 9.55 2900 JN
4. 000108-87-2 | Cyclohexane, methyl- 11.43 2400 JN
5. 000111-65-9 | Octane 13.34 2400 JN
6. 004923-77-7 | Cyclohexane, 1-ethyl-2-methyl-, 15.59 1800 JN
7. 000620-14-4 | Benzene, 1-ethyl-3-methyl- 18.07 1800 JN
8. 000934-80-5 | Benzene, 4-ethyl-1,2-dimethyl- 19.15 . 1700 JN
9. 001587-04-8 | Benzene, 1-methyl-2-(2-propenyl 21.06 2200 JN
10. 000091-57-6 | Naphthalene, 2-methyl- 23.77 1900 JN
FORM | VOA-TIC 3/90




a”a”m’ 22 Distribution Boulevard, Edison, New Jersey 08817 (732) 248-3335 FAX (732)248-0912

laboratories
Tabulated Analytical Report For TCL Volatile Organics

Client Name: Quantum Consulting Services, Inc. Lab Sample ID:  2060054-11
Client Project: Plumley - Matt Petro Analyst: AM

Client Sample ID:  C-1N-2 GC/MS ID: V11295
Analysis Date: 1/31/2006 Analysis Time:  21:47
Compound Results Units POL
Chloromethane 74.9U ug/Kg 74.9
Bromomethane 74.9U ug/Kg 74.9
Vinyl Chloride 74.9U ug/Kg 74.9
Chloroethane 74.9U ug/Kg 74.9
Acetone 74.9U ug/Kg 74.9
Carbon Disulfide 74.9U ug/Kg 74.9
Methylene Chloride 74.9U ug/Kg 74.9
1,1 Dichloroethene 74.9U ug/Kg 74.9
trans 1,2 Dichloroethene 74.9U ug/Kg 74.9
cis 1,2 Dichloroethene 74.9U ug/Kg 74.9
2 Butanone 74.9U ug/Kg 74.9
Vinyl Acetate 74.9U ug/Kg 74.9
4 Methyl 2 pentanone 74.9U ug/Kg 74.9
1,1 Dichloroethane 74.9U ug/Kg 74.9
Chloroform 74.9U ug/Kg 74.9
1,1,1 Trichloroethane 74.9U ug/Kg 74.9
Carbon Tetrachloride 74.9U ug/Kg 74.9
1,2 Dichloroethane 74.9U ug/Kg 74.9
Bromodichloromethane 74.9U ug/Kg 74.9
1,2 Dichloropropane 74.9U ug/Kg 74.9
trans 1,3 Dichloropropene 74.9U ug/Kg 74.9
cis 1,3 Dichloropropene 74.9U ug/Kg 74.9
Trichloroethylene 74.9U ug/Kg 74.9
Dibromochloromethane 74.9U ug/Kg 74.9
1.1,2 Trichloroethane 74.9U ug/Kg 74.9
Benzene 74.9U ug/Kg 74.9
2 Chloroethyl Vinyl Ether 74.9U ug/Kg 74.9
Bromoform 74.9U ug/Kg 74.9
Tetrachloroethylene 74.9U ug/Kg 74.9
1.1,2.2 Tetrachloroethane 74.9U ug/Kg 74.9
Toluene 110 ug/Kg 74.9
Chlorobenzene 74.9U ug/Kg 74.9
Ethyl Benzene 484 ug/Kg 74.9
M&P Xylenes 887 ug/Kg 74.9
O Xylene 159 ug/Kg 74.9
2 Hexanone 74.9U ug/Kg 74.9
Styrene 74.9U ug/Kg 74.9
U Compound was analvzed for but not detected. The number proceeding the analytical flag U™ is the minimum attainable detection limit for th Page 1

J Compound was detected, but it is below the Method Detection Limit/Practical Quantitation Limit. Quantitation is approximate.

E Compound concentration exceeded the method calibration curve. Results are reported as an estimated value.



1E
VOLATILE ORGANICS ANALYSIS DATA SHEET EPA SAMPLE NO.

TENTATIVELY IDENTIFIED COMPOUNDS
2060054-11
Lab Name: Quantex Labs Contract:
Lab Code: Case No.: SAS No.: SDG No.:
Matrix: (soil/water) SOIL Lab Sample ID: 2060054-11
Sample wt/vol: 1.0 @mh G Lab File ID: V11295.D
Level: (low/med) LOW Date Received:
% Moisture: not dec. 0.00001 Date Analyzed: 01/31/06
GC Column: iD: (mm) Dilution Factor: 1.0
Soil Extract Volume: 1 (uL) Soil Aliquot Volume: 1 (uL)
CONCENTRATION UNITS:
ug/L or ug/K UG/IKG
Number TICs found: 10 (ug oK) I —
CAS NO. COMPOUND NAME RT EST. CONC. Q
1. 000110-54-3 | Hexane 7.22 4800 JN
2. 000111-65-9 | Octane 13.34 5500 JN
3. 004926-78-7 | Cyclohexane, 1-ethyl-4-methyi-, 15.57 4900 JN
4. 000095-36-3 | 1,2,4-Trimethylbenzene 18.07 7800 JN
5. 000527-84-4 | Benzene, 1-methyl-2-(1-methylet 19.15 7300 JN
6. 000934-80-5 | Benzene, 4-ethyl-1,2-dimethyl- 19.69 5900 JN
7. 000768-49-0 | Benzene, (2-methyl-1-propenyl)- 19.88 4900 JN
8. 000488-23-3 | Benzene, 1,2,3,4-tetramethyl- 20.32 5200 JN
9. 000874-35-1 | 1H-indene, 2,3-dihydro-5-methyl- 21.06 8200 JN
10. 000091-57-6 | Naphthalene, 2-methyl- 23.78 6800 JN

FORM | VOA-TIC 3/90



””ﬂ”’g’ 22 Distribution Boulevard, Edison, New Jersey 08817 (732) 248-3335 FAX (732) 248-0912

Laboratories

Tabulated Analytical Report For Priority Pollutant Volatile Organics

Client Name: Quantum Consulting Services, Inc. Lab Sample ID:  2060054-08
Client Project: Plumley - Matt Petro Analyst: AM

Client Sample ID:  MW-1-16TN GC/MS ID: V11283
Analysis Date: 1/31/2006 Analysis Time:  00:57
Compound Results Units POL
Chloromethane U ug/L. 1
Bromomethane 1U ug/L I
Vinyl Chloride U ug/L 1
Chloroethane 1U ug/L 1
Methylene Chloride 1U ug/L 1
1,1-Dichloroethene 1U ug/L i
1,1-Dichloroethane U ug/L 1
cis-1,2-Dichloroethene U ug/L, 1
trans-1,2- Dichloroethene 1U ug/L 1
Chloroform 1U ug/L I
1,2-Dichloroethane 1U ug/L 1
1,1,1-Trichloroethane 1U ug/L 1
Carbon Tetrachloride U ug/L 1
Bromodichloromethane 1y ug/L 1
1,2-Dichloropropane 1U ug/L 1
trans-1,3-Dichloropropene 1U ug/L 1
Trichloroethylene U ug/L 1
Dibromochloromethane 1U ug/L 1
1,1,2-Trichloroethane 1U ug/L, 1
Benzene 1U ug/L 1
cis-1,3-Dichloropropene 1U ug/L 1
2-Chloroethyl Vinyl Ether U ug/L I
Bromoform 1U ug/L 1
Tetrachloroethylene 1U ug/L 1
1,1,2,2-Tetrachloroethane 1U ug/L 1
Toluene 1U ug/L 1
Chlorobenzene U ug/L 1
Ethyl Benzene 1U ug/L 1
Total Xylenes 1U ug/L 1
1, 3-Dichlorobenzene 1U ug/L 1
1, 4-Dichlorobenzene 1U ug/L 1
I, 2-Dichlorobenzene 110} ug/L 1
U Compound was analyzed for but not detected. The number proceeding the analvtical flag "U" is the minimum attainable detection limit for th Page |

J  Compound was detected. but it is below the Method Detection Limit/Practical Quantitation Limit. Quantitation is approximate.

E Compound concentration exceeded the method calibration curve. Results are reported as an estimated value.



1E
VOLATILE ORGANICS ANALYSIS DATA SHEET EPA SAMPLE NO.

TENTATIVELY IDENTIFIED COMPOUNDS

2060054-8
Lab Name: QUANTEX LABS Contract:
Lab Code: Case No.: SAS No.: SDG No.:
Matrix: (soil/water) WATER Lab Sample ID: 2060054-8
Sample wt/vol: 1.0 (g/mi) ML Lab File ID: V11283.D
Level: (low/med) LOW Date Received:
% Moisture: not dec. Date Analyzed: 01/31/06
GC Column: ID: (mm) Dilution Factor: 1.0
Soil Extract Volume: (uL) Soil Aliquot Volume: (uL)
CONCENTRATION UNITS:
ug/L or ug/Ki UG/L
Number TICs found: 0 (U9 g/Ka) I —
CAS NO. COMPOUND NAME RT EST. CONC. Q

FORM | VOA-TIC 3/90



0”””’0’ 22 Distribution Boulevard, Edison, New Jersey 08817 (732) 248-3335 FAX (732) 248-0912

Llaboratories

Tabulated Analytical Report For Priority Pollutant Volatile Organics

Client Name: Quantum Consulting Services, Inc. Lab Sample ID:  2060054-09
Client Project: Plumley - Matt Petro Analyst: AM

Client Sample ID:  MW-1-16C GC/MS ID: V11284
Analysis Date: 1/31/2006 Analysis Time:  1:39
Compound Results Units POL
Chloromethane 1U ug/L 1
Bromomethane 1U ug/L 1
Vinyl Chloride 1U ug/L 1
Chloroethane U ug/L 1
Methylene Chloride U ug/L 1
1,1-Dichloroethene 1u ug/L 1
1,1-Dichloroethane 1U ug/L 1
cis-1,2-Dichloroethene 1U ug/L 1
trans-1,2- Dichloroethene 1U ug/L 1
Chloroform U ug/L 1
1,2-Dichloroethane tu ug/L 1
1,1,1-Trichloroethane 1U ug/L 1
Carbon Tetrachloride 1U ug/L I
Bromodichloromethane 1U ug/L 1
1,2-Dichloropropane 1U ug/L 1
trans-1,3-Dichloropropene 1U ug/L 1
Trichloroethylene 1y ug/L 1
Dibromochloromethane U ug/L 1
1,1,2-Trichlorocthane : 1U ug/L 1
Benzene 1U ug/L 1
cis-1,3-Dichloropropene 1U ug/L 1
2-Chloroethyl Vinyl Ether 1U ug/L 1
Bromotform 1U ug/L 1
Tetrachloroethylene U ug/L 1
1,1,2,2-Tetrachloroethane 1U ug/L 1
Toluene 1U ug/L 1
Chlorobenzene 1U ug/L 1
Ethyl Benzene 1U ug/L 1
Total Xylenes 1U ug/L 1
1, 3-Dichlorobenzene 1U ug/L 1
1, 4-Dichlorobenzene U ug/L 1
1. 2-Dichiorobenzene 1U ug/L I
U Compound was analvzed for but not detected. The number proceeding the analvtical flag "U" is the minimum attainable detection limit for th Page 1

J Compound was detected, but it is below the Method Detection Lintit/Practical Quantitation Limit. Quantitation is approximate.

E  Compound concentration exceeded the method calibration curve. Results are reported as an estimated value.



1E
VOLATILE ORGANICS ANALYSIS DATA SHEET EPA SAMPLE NO.

TENTATIVELY IDENTIFIED COMPOUNDS

2060054-9
Lab Name: QUANTEX LABS Contract:
Lab Code: Case No.: SAS No.: SDG No.:
Matrix: (soil/water) WATER Lab Sample ID: 2060054-9
Sample wt/vol: 1.0 (g/ml) ML Lab File ID: V11284.D
Level: (low/med) LOW Date Received:
% Moisture: not dec. Date Analyzed: 01/31/06
GC Column: ID: {(mm) Dilution Factor: 1.0
Soil Extract Volume: (uL) Sail Aliquot Volume: (uL)
CONCENTRATION UNITS:
ug/L or ug/K UG/L
Number TICs found: 5 (ug o) E—
CAS NO. COMPOUND NAME RT EST. CONC. Q
1. 000624-92-0 | Disulfide, dimethyl 12.57 3. JN
2. 054833-23-7 | Eicosane, 10-methyl- 22.23 1 JN
3. 017312-811 Undecane, 3,5-dimethyl- 22.63 3 JN
4. 062016-34-6 | Octane, 2,3,7-trimethyl- 23.85 1 JN
5. 001560-89-0 | Heptadecane, 2-methyl- 24.16 3 JN

FORM | VOA-TIC 3/90
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Labhoratories
Tabulated Analytical Report For Priority Pollutant Volatile Organics

Client Name:
Client Project:

Compound

Chloromethane
Bromomethane

Vinyl Chloride
Chlorocthane

Methylene Chloride
1,1-Dichloroethene
1,1-Dichloroethane
cis-1,2-Dichloroethene
trans-1,2- Dichloroethene
Chloroform
1,2-Dichloroethane
1,1,1-Trichloroethane
Carbon Tetrachloride
Bromodichloromethane
1,2-Dichloropropane
trans-1,3-Dichloropropene
Trichloroethylene
Dibromochloromethane
1,1,2-Trichloroethane
Benzene
cis-1,3-Dichloropropene
2-Chloroethyl Vinyl Ether
Bromoform
Tetrachloroethylene
1,1,2,2-Tetrachloroethane
Toluene

Chlorobenzene

Ethyl Benzene

Total Xylenes

1, 3-Dichlorobenzene

1, 4-Dichlorobenzene

1, 2-Dichlorobenzene

U Commnound was analvzed for but not detected. The number proceeding the analytical flag "U” is the minimum attainable detection limit for th

Quantum Consulting Services, Inc.
Plumley - Matt Petro

Client Sample ID: MW-1-16T]

Analysis Date: 1/31/2006

Results

18]
1U
1U
1U
1U
1U
1U
U
1U
1U
1U
1y
1J
1U
1U
1U
U
1U
1U
18]
1U
1U
U
1U
1U
1U
1U
U
1U
119)
1U
1U

Lab Sample ID:

Analyst:
GC/MS ID:

Analysis Time:

J Compound was detected. but it is below the Method Detection Limit/Practical Quantitation Limit. Quantitation is approximate.

E  Compound concentration exceeded the method calibration curve. Results are reported as an estimated value.

2060054-10

AM

V11285

2:21

POL
1
1
1
1
1
]
1
1
1
1
1
1
1
1
i
I
1
1
1
I
1
I
1
1
1
I
1
i
1
i
1
1

Page 1



1E
VOLATILE ORGANICS ANALYSIS DATA SHEET EPA SAMPLE NO.

TENTATIVELY IDENTIFIED COMPOUNDS

2060054-10

Lab Name: QUANTEX LABS Contract;

Lab Code: Case No.: SAS No.: SDG No.:

Matrix: (soil/water)  WATER Lab Sample ID: 2060054-10

Sample wt/vol: 1.0 (g/ml) ML Lab File ID: V11285.D

Level: (low/med) LOW Date Received:

% Moisture: not dec. Date Analyzed: 01/31/06

GC Column: iD: (mm) Dilution Factor: 1.0

Soil Extract Volume: (uL) Soil Aliquot Volume: (uL)

CONCENTRATION UNITS:
ug/L or ug/Ki UG/L
Number TICs found: 10 (19 9 E—
CAS NO. COMPOUND NAME RT EST. CONC. Q
1. 000108-67-8 | Benzene, 1,3,5-trimethyl- 18.02 62 JN
2. 000300-57-2 | Benzene, 2-propenyl- 18.96 67 JN
3. 000934-74-7 | Benzene, 1-ethyl-3,5-dimethyl- 19.53 44 JN
4. 002870-04-4 | Benzene, 2-ethyl-1,3-dimethyl- 19.70 49 JN
5. 027133-93-3 | 2,3-Dihydro-1-methylindene 19.87 46 JN
6. 000095-93-2 | Benzene, 1,2,4,5-tetramethyl- 20.39 47 JN
7. 002039-89-6 | Benzene, 2-ethenyl-1,4-dimethyl- 21.04 150 JN
8. 056253-64-6 | Benzene, (2-methyl-1-butenyl)- 22.95 141 JN
9. 000090-12-0 | Naphthalene, 1-methyl- 23.75 59 JN
10. 000091-57-6 | Naphthalene, 2-methyl- 24.06 52 JN

FORM | VOA-TIC 3/90



Waﬂm’ 22 Distribution Boulevard, Edison, New Jersey 08817 (732) 248-3335 FAX (732) 248-0912

Laboratories
Tabulated Analytical Report For TCL Semi-Volatile Organics

Client Name: Quantum Consulting Services, Inc. Lab Sample ID: 2060054-01
Client Project: Plumley - Matt Petro Analyst: AM

Client Sample ID:  C-212 GC/MS ID: C01355
Analysis Date: 2/9/2006 Analysis Time:  3:06PM
Compound Results Units POL
Phenol 469U ug/Kg 469
bis(2-Chloroethyl)ether 469U ug/Kg 469
2-Chlorophenol 469U ug/Kg 469
1,3-Dichlorobenzene 469U ug/Kg 469
1,4-Dichlorobenzene 469U ug/Kg 469
1,2-Dichlorobenzene 469U ug/Kg 469
2-Methylphenol 469U ug/Kg 469
2,2"-oxybis(1-Chloropropane) 469U ug/Kg 469
4-Methylphenol 1418 ug/Kg 469
N-Nitroso-di-n-propylamine 469U ug/Kg 469
Hexachloroethane 469U ug/Kg 469
Nitrobenzene 469U ug/Kg 469
Isophorone 469U ug/Kg 469
2-Nitrophenol 469U ug/Kg 469
2,4-Dimethylphenol 469U ug/Kg 469
bis(2-Chloroethoxy)methane 469U ug/Kg 469
2,4-Dichlorophenol 469U ug/Kg 469
1,2,4-Trichlorobenzene 469U ug/Kg 469
Naphthalene 10309 ug/Kg 469
4-Chloroaniline 469U ug/Kg 469
Hexachlorobutadiene 469U ug/Kg 469
4-Chloro-3-methylphenol 469U ug/Kg 469
2-Methylnaphthalene 23335 ug/Kg 469
Hexachlorocyclopentadiene 469U ug/Kg 469
2,4,6-Trichlorophenol 469U ug/Kg 469
2,4,5-Trichlorophenol 469U ug/Kg 469
2-Chloronaphthalene 469U ug/Kg 469
2-Nitroaniline 469U ug/Kg 469
Dimethylphthalate 469U ug/Kg 469
Acenaphthylene 469U ug/Kg 469
2,6-Dinitrotoluene 469U ug/Kg 469
3-Nitroaniline 469U ug/Kg 469
Acenaphthene 12451 ug/Kg 469
2.4-Dinitrophenol 469U ug/Kg 469
4-Nitrophenol 469U ug/Kg 469
Dibenzofuran 469U ug/Kg 469
2.4-Dinitrotoluene 469U ug/Kg 469
U Compound was analvzed for but not detected. The number proceeding the analvtical flag “U" is the minimum attainable detection limit for th Page |

J  Compound was detected, but it is below the Method Detection Limit/Practical Quantitation Limit, Quantitation is approximate.

E Compound concentration exceeded the method calibration curve. Results are reported as an estimated value.



Tabulated Analytical Report For TCL Semi-Volatile Organics

Client Name:
Client Project:
Client Sample ID: C-212

Analysis Date: 2/9/2006

Compound

Diethylphthalate
4-chlorophenyl-phenylether
Fluorene

4-Nitroaniline
4,6-Dinitro-2-methylphenol
N-Nitrosodiphenylamine
4-Bromophenyl-phenylether
Hexachlorobenzene
Pentachlorophenol
Phenanthrene

Anthracene

Carbazole
Di-n-butylphthalate
Fluoranthene

Pyrene
Butylbenzylphthalate
3.3"-Dichlorobenzidine
Benzo(a)anthracene
Chrysene
bis(2-Ethylhexyl)phthalate
Di-n-octylphthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g,h,i)perylene

U Compound was analvzed for but not detected. The number proceeding the analvtical flag "U™ is the minimum attainable detection limit for th

Quantum Consulting Services, Inc.
Plumley - Matt Petro

Results

469U
469U
16687
469U
469U
469U
469U
469U
469U
129505E
469U
18989
469U
98400
45646
469U
469U
39916
36271
1952
469U
40113
469U
26604
13720
4320
15182

WMIE’ 22 Distribution Boulevard, Edison, New Jersey 08817 (732) 248-3335 FAX (732) 248-0912

laboratories

Lab Sample ID:
Analyst:
GC/MS ID:

Analysis Time:

J Compound was detected, but it is below the Method Detection Limit/Practieal Quantitation Limit. Quantitation is approximate.

E Compound concentration exceeded the method calibration curve. Results are reported as an estimated value.

2060054-01

PQL

469
469
469
469
469
469
469
469
469
469
469
469
469
469
469
469
469
469
469
469
469
469
469
469
469
469
469

Page 2



SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

1F

TENTATIVELY IDENTIFIED COMPOUNDS

EPA SAMPLE NO.

20600541
Lab Name: Quantex Laboratories, Inc. Contract:
Lab Code: 12766 Case No.: SAS No.: SDG No.:
Matrix: (soil/water) SOIL Lab Sample ID: 2060054-1
Sample wt/vol: 1 (g/mh) G Lab File ID: C01355.D
Level: (low/med) LOW Date Received:
% Moisture: 1 decanted: (Y/N) N Date Extracted:
Concentrated Extract Volume: 1 (ul) Date Analyzed: 02/09/06 )
Injection Volume: 1.0 (ub) Dilution Factor: 1.0
GPC Cleanup: (Y/N) N pH:
CONCENTRATION UNITS:
Number TICs found: 30 (ug/L or ug/Kg) UG/KG
CAS NUMBER COMPOUND NAME RT EST. CONC. Q
1. 002207-04-7 | Cyclohexane, 1,4-dimethyl-, tran 5.04 2000 JN
2. 000111-65-89 | Octane 5.46 2100 JN
3. 001072-05-5 | Heptane, 2 8-dimethyl- 6.05 1100 JN
4. 001678-91-7 | Cyclohexane, ethyl- 6.19 2300 JN
5. 016789-46-1 Hexane, 3-ethyi-2-methyl- 6.64 1200 JN
6. 000100-41-4 | Ethylbenzene 6.82 3300 JN
7. 000106-42-3 | p-Xylene 6.99 7600 JN
8. 006236-88-0 | Cyclohexane, 1-ethyl-4-methyl-, t 7.32 1700 JN
9. 000589-43-5 | Hexane, 2,4-dimethyl- 7.90 1800 JN
10. 001124-63-6 | Cyclohexanepropanol- 7.99 1800 JN
11. 001678-92-8 | Cyclohexane, propyl- 8.20 1900 JN
12. 015869-94-0 | Octane, 3,6-dimethyl- 8.24 3800 JN
13. 052896-87-4 | Heptane, 4-(1-methylethyl)- 8.39 3900 JN
14. 013151-35-4 | Decane, 5-methyl- 8.67 2300 JN
15. 006783-92-2 | Cyclohexane, 1,1,2,3-tetramethyl 8.73 1600 JN
16. 017301-94-9 | Nonane, 4-methyl- 8.80 2400 JN
17. 000611-14-3 | Benzene, 1-ethyl-2-methyl- 8.86 2500 JN
18. 005911-04-6 | Nonane, 3-methyi- 8.98 2300 JN
19. 004291-79-6 Cyclohexane, 1-methyl-2-propyi- 9.26 3200 JN
20. 006069-98-3 | Cyclohexane, 1-methyl-4-(1-met 9.32 2400 JN
21. 000526-73-8 Benzene, 1,2,3-trimethyl- 9.51 4800 JN
22, 002847-72-5 | Decane, 4-methyl- 9.98 4900 JN
23. 017302-32-8 | Nonane, 3,7-dimethy- 10.07 3200 JN
24. 001678-98-4 | Cyclohexane, (2-methylpropyl)- 10.21 3900 JN
25. 000493-02-7 | Naphthalene, decahydro-, trans- 10.69 9000 JN
26. 000205-82-3 | Benzoljlfluocranthene 31.40 1600 JN
27. 000205-99-2 | Benz[e]acephenanthrylene 31.93 2800 JN
28. 000192-97-2 | Benzo[e]pyrene 32.32 1900 JN
29. 000592-27-8 | Heptane, 2-methyl- 4.79 1700 JN
30. 000589-81-1 Heptane, 3-methyl- 4.93 1200 JN
FORM | SV-TIC 3/90




Tabulated Analytical Report For TCL Semi-Volatile Organics

Client Name:
Client Project:
Client Sample ID:  C-1 N-2

Analysis Date: 2/9/2006

Compound

Phenol
bis(2-Chloroethyl)ether
2-Chlorophenol
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,2-Dichlorobenzene
2-Methylphenol
2,2"-oxybis(1-Chloropropane)
4-Methylphenol
N-Nitroso-di-n-propylamine
Hexachloroethane
Nitrobenzene

Isophorone

2-Nitrophenol
2.4-Dimethylphenol
bis(2-Chloroethoxy)methane
2,4-Dichlorophenol
1,2,4-Trichlorobenzene
Naphthalene
4-Chloroaniline
Hexachlorobutadiene
4-Chloro-3-methylphenol
2-Methylnaphthalene
Hexachlorocyclopentadiene
2.4,6-Trichlorophenol
2.4,5-Trichlorophenol
2-Chloronaphthalene
2-Nitroaniline
Dimethylphthalate
Acenaphthylene
2,6-Dinitrotoluene
3-Nitroaniline
Acenaphthene
2.4-Dinitrophenol
4-Nitrophenol
Dibenzoturan
2.4-Dinitrotoluene

U Comnound was analyzed for but not detected. The number proceeding the analvtical flag "U" is the minimum attainable detection limit for th

Quantum Consulting Services, Inc.
Plumley - Matt Petro

Results

511U
511U
511U
511U
511U
511U
511U
511U
511U
511U
511U
511U
511U
511U
511U
SHU
511U
511U
2513
511U
511U
S11uU
8538
511U
511U
511U
511U
511U
5110
511U
511U
511U
1387
511U
511U
5HU
511U

WMMI 22 Distribution Boulevard, Edison, New Jersey 08817 (732) 248-3335 FAX (732) 248-0912

Laboratories

Lab Sample ID:
Analyst:
GC/MS ID:

Analysis Time:

Units

ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg

J Compound was detected, but it is below the Method Detection Limit/Practical Quantitation Limit. Quantitation is approximate.

E  Compound concentration exceeded the method calibration curve. Results are reported as an estimated value.

2060054-02

POL

511
511
511
511
511
511
511
511
511
511
511
511
511
511
511
511
511
511
511
511
511
511
511
511
511
5N
511
511
511
511
511
511
5t
511
51t
511
511

Page 1



Tabulated Analytical Report For TCL Semi-Volatile Organics

Client Name:

Client Project:

Compound

Diethylphthalate
4-chlorophenyl-phenylether
Fluorene

4-Nitroaniline
4,6-Dinitro-2-methylphenol
N-Nitrosodiphenylamine
4-Bromophenyl-phenylether
Hexachlorobenzene
Pentachlorophenol
Phenanthrene

Anthracene

Carbazole
Di-n-butylphthalate
Fluoranthene

Pyrene
Butylbenzylphthalate
3,3'-Dichlorobenzidine
Benzo(a)anthracene
Chrysene
bis(2-Ethylhexyl)phthalate
Di-n-octylphthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g,h,i)perylene

U Compound was analvzed for but not detected. The number proceeding the analytical flag "U” is the minimum attainable detection limit for th

Quantum Consuiting Services, Inc.
Plumley - Matt Petro

Client Sample ID:  C-1 N-2

Analysis Date: 2/9/2006

Results

511U
511U
1329
511U
511U
511U
511U
511U
511U
244
684
511U
511U
1140
1478
511U
511U
730
1230
511U
511U
796
720
891
1046
511U
1107

Wa”m’ 22 Distribution Boulevard, Edison, New Jersey 08817 (732) 248-3335 FAX (732) 248-0912

laboratories

Lab Sample 1D:
Analyst:
GC/MS ID:

Analysis Time:

ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg

ug/Kg .

ug/Kg
ug/Kg

J  Compound was detected, but it is below the Method Detection Limit/Practical Quantitation Limit. Quantitation is approximate.

E Compound concentration exceeded the method calibration curve. Results are reported as an estimated value.

2060054-02

POL

511
511
511
511
511
511
511
511
511
511
511
511
511
511
511
511
511
511
511
511
511
511
511
511
511
511
511

Page 2



1F

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET  EPA SAMPLE NO.

TENTATIVELY IDENTIFIED COMPOUNDS

2060054-2
Lab Name: Quantex Laboratories, inc. Contract: o
Lab Code: 12766 Case No.: SAS No. SDGNo..
Matrix: (soil/water) SOIL Lab Sample ID. 2060054-2
Sample wt/vol: 1 {g/ml) G Lab File ID: C01356.D
Level: (low/med) LOW Date Received:
% Moisture: 1 decanted: (Y/N) N Date Extracted:
Concentrated Extract Volume: 1 (ub) Date Analyzed: 02/09/06
Injection Volume: 1.0 (ub) Dilution Factor: 1.0 o
GPC Cleanup: (Y/N) N pH:
CONCENTRATION UNITS:
Number TICs found: 30 (ug/L or ug/Kg) UG/KG
CAS NUMBER COMPOUND NAME RT EST. CONC. Q
1. 000111-65-9 | Octane 5.46 520 JN
2. 003073-66-3 | Cyclohexane, 1,1,3-trimethyl- 6.25 620 JN
3. 002216-34-4 | Octane, 4-methyl- 6.81 1000 JN
4. 002216-33-3 | Octane, 3-methyl- 6.96 1500 JN
5. 015869-94-0 | Octane, 3,6-dimethyl- 8.25 820 JN
6. 024524-56-9 | Ether, tert-butyl isopropylidenecy 8.40 590 JN
7. 017301-94-9 | Nonane, 4-methyl- 8.80 700 JN
8. 000871-83-0 | Nonane, 2-methyl- 8.86 1300 JN
9. 000095-63-6 | Benzene, 1,2 4-trimethyl- 9.02 3100 JN
10. 000620-14-4 | Benzene, 1-ethyl-3-methyl- 9.27 2100 JN
11. 000526-73-8 | Benzene, 1,2,3-trimethyl- 9.53 3200 JN
12. 002847-72-5 | Decane, 4-methyl- 9.98 800 JN
13. 000108-67-8 | Benzene, 1,3,5-trimethyl- 10.09 1000 JN
14. 025340-17-4 | Benzene, diethyl- 10.62 2000 JN
15. 000104-51-8 | Benzene, butyl- 10.69 1700 JN
16. 000099-87-6 | Benzene, 1-methyl-4-(1-methylet 10.74 2800 JN
17. 000934-74-7 | Benzene, 1-ethyl-3,5-dimethyl- 11.12 3700 JN
18. 001758-88-9 | Benzene, 2-ethyl-1,4-dimethyl- 11.88 1000 JN
19. 001587-04-8 Benzene, 1-methyl-2-(2-propenyl 12.27 1300 JN
20. 002039-89-6 Benzene, 2-ethenyi-1,4-dimethyl- 12.45 1400 JN
21. 017301-28-9 | Undecane, 3,6-dimethyl- 13.32 1800 JN
22. 004292-75-5 | Cyclohexane, hexyl- 13.82 980 JN
23. 054105-67-8 | Heptadecane, 2 6-dimethyl- 14.25 1400 JN
24. 000091-57-6 | Naphthalene, 2-methyl- 15.13 1800 JN
25. 004292-92-6 | Cyclohexane, pentyl- 15.42 810 JN
26. 017453-94-0 Undecane, 5-ethyl- 19.39 2100 JN
27. 001921-70-6 | Pentadecane, 2,6,10,14-tetramet 20.09 2400 JN
28. 000613-33-2 | 4,4'-Dimethylbiphenyl! 20.50 950 JN
29. 000629-59-4 | Tetradecane 21.25 2100 JN
30. 026429-11-8 | Heptadecane, 4-methyl- 2214 570 JN
FORM | SV-TIC 3/90



””a”’a’ 22 Distribution Boulevard, Edison, New Jersey 08817 (732) 248-3335 FAX (732) 248-0912

Laboratories
Tabulated Analytical Report For TCL Semi-Volatile Organics

Client Name: Quantum Consulting Services, Inc. Lab Sample ID:  2060054-03
Client Project: Plumiey - Matt Petro Analyst: AM

Client Sample ID:  C-2N-2 GC/MS ID: C01357
Analysis Date: 2/9/2006 Analysis Time:  4:49PM
Compound Results Units POL
Phenol 456U ug/Kg 456
bis(2-Chloroethyl)ether 456U ug/Kg 456
2-Chlorophenol 456U ug/Kg 456
1,3-Dichlorobenzene 456U ug/Kg 456
1,4-Dichlorobenzene 456U ug/Kg 456
1,2-Dichlorobenzene 456U ug/Kg 456
2-Methylphenol 456U ug/Kg 456
2,2'-oxybis(1-Chloropropane) 456U ug/Kg 456
4-Methylphenol 804 ug/Kg 456
N-Nitroso-di-n-propylamine 456U ug/Kg 456
Hexachloroethane 456U ug/Kg 456
Nitrobenzene 456U ug/Kg 456
Isophorone 456U ug/Kg 456
2-Nitrophenol 456U ug/Kg 456
2,4-Dimethylphenol 456U ug/Kg 456
bis(2-Chloroethoxy)methane 456U ug/Kg 456
2,4-Dichlorophenol 456U ug/Kg 456
1,2,4-Trichlorobenzene 456U ug/Kg 456
Naphthalene 1504 ug/Kg 456
4-Chloroaniline 456U ug/Kg 456
Hexachlorobutadiene 456U ug/Kg 456
4-Chloro-3-methylphenol 456U ug/Kg 456
2-Methylnaphthalene 12558 ug/Kg 456
Hexachlorocyclopentadiene 456U ug/Kg 456
2,4,6-Trichlorophenol 456U ug/Kg 456
2,4,5-Trichlorophenol 456U ug/Kg 456
2-Chloronaphthalene 456U ug/Kg 456
2-Nitroaniline 456U ug/Kg 456
Dimethylphthalate 456U ug/Kg 456
Acenaphthylene 456U ug/Kg 456
2,6-Dinitrotoluene 456U ug/Kg 456
3-Nitroaniline 456U ug/Kg 456
Acenaphthene 1475 ug/Kg 456
2,4-Dinitrophenol 456U ug/Kg 456
4-Nitrophenol 456U ug/Kg 456
Dibenzofuran 456U ug/Kg 456
2,4-Dinitrotoluene 456U ug/Kg 456
U Compound was analvzed for but not detected. The number proceeding the analytical flag "U" is the minimum attainable detection limit for th page 1

J Compound was detected. but it is below the Method Detection Limit/Practical Quantitation Limit. Ouantitation is approximate,

E  Compound concentration exceeded the method calibration curve. Results are reported as an estimated value.



Tabulated Analytical Report For TCL Semi-Volatile Organics

Client Name:
Client Project:

Compound

Diethylphthalate
4-chlorophenyl-phenylether
Fluorene

4-Nitroaniline
4,6-Dinitro-2-methylphenol
N-Nitrosodiphenylamine
4-Bromophenyl-phenylether
Hexachlorobenzene
Pentachlorophenol
Phenanthrene

Anthracene

Carbazole
Di-n-butylphthalate
Fluoranthene

Pyrene
Butylbenzylphthalate
3,3'-Dichlorobenzidine
Benzo(a)anthracene
Chrysene
bis(2-Ethylhexyl)phthalate
Di-n-octylphthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g,h.i)perylene

U Compound was analyzed for but not detected. The number proceeding the analvtical flag "U" is the minimum attainable detection limit for th

Quantum Consulting Services, Inc.
Plumley - Matt Petro

Client Sample ID:  C-2N-2

Analysis Date: 2/9/2006

Results

456U
456U
1996
456U
456U
456U
456U
456U
456U
5441
1445
530
456U
3164
3233
456U
456U
1421
1860
597
456U
1030
1020
1193
651
456U
759

Wﬂ”’a’ 22 Distribution Boulevard, Edison, New Jersey 08817 (732) 248-3335 FAX (732) 248-0912

laboratories

Lab Sample ID:
Analyst:
GC/MS ID:

Analysis Time:

4 Compound was detected. but it is below the Method Detection Limit/Practical Quantitation Limit. Quantitation is approximate.

E Compound concentration exceeded the method calibration curve. Results are reported as an estimated value.

2060054-03

456
456
456
456
456
456
456
456
456
456
456
456
456
456
456
456
456
456
456
456
456
456
456
456
456
456
456
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1F

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET  EPA SAMPLE NO.

TENTATIVELY IDENTIFIED COMPOUNDS

) 2060054-3
Lab Name: Quantex Laboratories, Inc. Contract: -
Lab Code: 12766 Case No.: SASNo.. SDG No.. )
Matrix: (soil/water) SOIL Lab Sample ID: 2060054-3 )
Sample wt/vol: 1 (g/ml) G Lab File ID: C01357.D
Level: (low/med) LOW Date Received:
% Moisture: 1 decanted: (Y/N) N Date Extracted:
Concentrated Extract Volume: 1 (uL) Date Analyzed: 02/09/06
Injection Volume: 1.0 (uL) Dilution Factor: 1.0
GPC Cleanup: (Y/N) N pH:
CONCENTRATION UNITS:
Number TICs found: 30 (ug/L or ug/Kg) UG/KG
CAS NUMBER COMPOUND NAME RT EST.CONC. | Q
1. 000638-04-0 | Cyclohexane, 1,3-dimethyi-, cis- 5.07 630 JN
2. 000111-65-9 | Octane 5.49 520 JN
3. 001795-27-3 | Cyclohexane, 1,3,5-trimethyl-, (1. 6.26 580 JN
4. 002216-34-4 | Octane, 4-methyl- 6.82 740 JN
5. 000108-38-3 | Benzene, 1,3-dimethyl- 7.00 1400 JN
6. 015869-94-0 | Octane, 3,6-dimethyl- 8.25 940 JN
7. 052896-87-4 | Heptane, 4-(1-methylethyl)- 8.40 840 JN
8. 062108-23-0 | Decane, 2,5,6-trimethyl- 8.67 590 JN
9. 005911-04-6 | Nonane, 3-methyl- 8.99 630 JN
10. 004926-90-3 | Cyclohexane, 1-ethyl-1-methyl- 9.26 910 JN
11. 000095-63-6 | Benzene, 1,2 ,4-trimethyi- 9.52 1000 JN
12. 002847-72-5 | Decane, 4-methyl- 9.97 1400 JN
13. 000620-14-4 | Benzene, 1-ethyi-3-methyl- 10.08 850 JN
14. 001678-93-9 | Cyclohexane, butyl- 10.20 1100 JN
15. 000300-57-2 | Benzene, 2-propenyi- 10.35 880 JN
16. 000141-93-5 | Benzene, 1,3-diethyl- 10.56 630 JN
17. 000493-02-7 | Naphthalene, decahydro-, trans- 10.70 2200 JN
18. 013151-34-3 | Decane, 3-methyl- 10.85 1200 JN
19. 000934-74-7 Benzene, 1-ethyl-3,5-dimethyl- 11.23 800 JN
20. 002958-76-1 Naphthalene, decahydro-2-methy 11.70 960 JN
21. 062185-53-9 | Nonane, 5-(2-methylpropy!)- 11.85 610 JN
22. 002958-76-1 Naphthalene, decahydro-2-methy 12.00 560 JN
23. 000767-58-8 | Indan, 1-methyl- 12.44 1800 JN
24. 000638-36-8 Hexadecane, 2,6,10,14-tetramet 21.29 1800 JN
25. 000610-48-0 | Anthracene, 1-methyi- 23.03 640 JN
26. 000103-23-1 Hexanedioic acid, bis(2-ethythex 26.97 760 JN
27. 056554-86-0 | 17-Octadecenal 30.55 1800 JN
28. 010152-69-9 | Cyclopropanenonanoic acid, 2-[( 30.67 850 JN
29. 002432-90-8 | Didodecyl phthalate 30.79 1100 JN
30. 000629-78-7 | Heptadecane 33.14 910 JN
FORM | SV-TIC 3/90



””ﬂ”’g’ 22 Distribution Boulevard, Edison, New Jersey 08817 (732) 248-3335 FAX (732) 248-0912

Laboratories
Tabulated Analytical Report For TCL Semi-Volatile Organics

Client Name: Quantum Consulting Services, Inc. Lab Sample ID:  2060054-04
Client Project: Plumley - Matt Petro Analyst: AM

Client Sample ID:  C-11-2 GC/MS ID: C01358
Analysis Date: 2/9/2006 Analysis Time:  5:40PM
Compound Results Units POL
Phenol 484U ug/Kg 484
bis(2-Chloroethyl)ether 484U ug/Kg 484
2-Chlorophenol 484U ug/Kg 484
1,3-Dichlorobenzene 484U ug/Kg 484
1,4-Dichlorobenzene 484U ug/Kg 484
1,2-Dichlorobenzene 484U ug/Kg 484
2-Methylphenol 484U ug/Kg 484
2,2'-oxybis(1-Chloropropane) 484U ug/Kg 484
4-Methylphenol 1398 ug/Kg ) 484
N-Nitroso-di-n-propylamine 484U ug/Kg 484
Hexachloroethane 484U ug/Kg 484
Nitrobenzene 484U ug/Kg 484
[sophorone 484U ug/Kg 484
2-Nitrophenol 484U ug/Kg 484
2,4-Dimethylphenol 484U ug/Kg 484
bis(2-Chloroethoxy)methane 484U ug/Kg 484
2.,4-Dichlorophenol 484U ug/Kg 484
1,2,4-Trichlorobenzene 484U ug/Kg 484
Naphthalene 1474 ug/Kg 484
4-Chloroaniline 484U ug/Kg 484
Hexachlorobutadiene 484U ug/Kg 484
4-Chloro-3-methylphenol 484U ug/Kg 484
2-Methylnaphthalene 5246 ug/Kg 484
Hexachlorocyclopentadiene 484U ug/Kg 484
2,4,6-Trichlorophenol 484U ug/Kg 484
2,4,5-Trichlorophenol 484U ug/Kg 484
2-Chloronaphthalene 484U ug/Kg 484
2-Nitroaniline 484U ug/Kg 484
Dimethylphthalate 484U ug/Kg 484
Acenaphthylene 484U ug/Kg 484
2,6-Dinitrotoluene 484U ug/Kg 484
3-Nitroaniline 484U ug/Kg 484
Acenaphthene 925 ug/Kg 484
2.4-Dinitrophenol 484U ug/Kg 484
4-Nitrophenol 484U ug/Kg 484
Dibenzofuran 484U ug/Kg 484
2.4-Dinitrotoluene 484U ug/Kg 484
U Compound was analvzed for but not detected. The number proceeding the analvtical flag U is the minimum attainable detection limit for th Page 1

J  Compound was detected. but it is below the Method Detection Limit/Practical Quantitation Limit. Quantitation is approximate.

E Compound concentration exceeded the method calibration curve. Results are reported as an estimated value.



””ﬂ”’gl 22 Distribution Boulevard, Edison, New Jersey 08817 (732) 248-3335 FAX (732) 248-0912

Laboratories
Tabulated Analytical Report For TCL Semi-Volatile Organics

Client Name:

Client Project:

Compound

Diethylphthalate
4-chlorophenyl-phenylether
Fluorene

4-Nitroaniline
4,6-Dinitro-2-methylphenol
N-Nitrosodiphenylamine
4-Bromophenyl-phenylether
Hexachlorobenzene
Pentachlorophenol
Phenanthrene

Anthracene

Carbazole
Di-n-butylphthalate
Fluoranthene

Pyrene
Butylbenzylphthalate
3,3'-Dichlorobenzidine
Benzo(a)anthracene
Chrysene
bis(2-Ethylhexyl)phthalate
Di-n-octylphthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g,h,i)perylene

U Compound was analvzed for but not detected. The number proceeding the analvtical flag *U" is the minimum attainable detection limit for th

Quantum Consulting Services, Inc.
Plumley - Matt Petro

Client Sample ID: C-11-2

Analysis Date: 2/9/2006

Results

484U
484U
1116
484U
484U
484U
484U
484U
484U
1874
468
484U
484U
818
1310
484U
484U
483
879
484U
484U
471
484
515
484U
484U
484U

Lab Sample ID:
Analyst:
GC/MS ID:

Analysis Time:

Units

ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg

J Compound was detected. but it is below the Method Detection Limit/Practical Quantitation Limit. Quantitation is approximate.

E  Compound concentration exceeded the method calibration curve. Results are reported as an estimated value.

2060054-04

484
484
484
484
484
484
484
484
484
484
484
484
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484
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484
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484
484
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484
484
484
484
484
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SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET  EPA SAMPLE NO.

TENTATIVELY IDENTIFIED COMPOUNDS

2060054-4
Lab Name: Quantex Laboratories, Inc. Contract: -
N Lab Code: 12766 Case No.: L SAS No.. - SDG No -
Matrix: (soil/water) SOIL Lab Sample ID: 2060054-4
Sample wt/vol: 1 (@/m)) G Lab File I1D: C01358.D
Level: (low/med) LOW Date Received:
% Moisture: 1 decanted: (Y/N) N Date Extracted:
Concentrated Extract Volume: 1~ (ul) Date Analyzed: 02/09/06 )
Injection Volume: 1.0 (uL) Dilution Factor: 1.0
GPC Cleanup: (Y/N) N pH:
CONCENTRATION UNITS:
Number TICs found: 30 (ug/L or ug/Kg) UG/KG
CAS NUMBER COMPOUND NAME RT EST. CONC. Q
1. 003073-66-3 | Cyclohexane, 1,1,3-trimethyl- 6.24 730 JN
2. 002216-34-4 | Octane, 4-methyl- 6.82 820 JN
3. 000108-38-3 Benzene, 1,3-dimethyl- 6.99 1600 JN
4. 005911-04-6 | Nonane, 3-methyl- 8.24 1200 JN
5. 000611-14-3 | Benzene, 1-ethyl-2-methyl- 8.86 990 JN
6. 000095-63-6 | Benzene, 1,2 4-trimethyl- 9.01 2500 JN
: 7. 000624-29-3 | Cyclohexane, 1,4-dimethyl-, cis- 9.27 1100 JN
|- 8. 000526-73-8 | Benzene, 1,2 3-trimethyl- 9.51 2400 JN
: 9. 002847-72-5 | Decane, 4-methyl- 9.98 1100 JN
10. 000108-67-8 | Benzene, 1,3, 5-trimethyl- 10.09 1100 JN
11. 001678-98-4 | Cyclohexane, (2-methylpropyl)- 10.21 730 JN
12. 000611-15-4 | Benzene, 1-ethenyl-2-methyl- 10.35 710 JN
13. 013151-35-4 | Decane, 5-methyl- 10.62 1300 JN
14. 000491-01-0 | Cyclohexanol, 5-methyl-2-(1-met 10.68 730 JN
15. 013151-34-3 | Decane, 3-methyl- 10.86 1200 JN
16. 000488-23-3 Benzene, 1,2,3 4-tetramethyl- 11.86 1000 JN
17. 001758-85-6 | Benzene, 2 4-diethyl-1-methyl- 12.26 1600 JN
18. 002039-89-6 Benzene, 2-ethenyl-1,4-dimethyl- 12.44 2100 JN
19. 006682-71-9 1H-Indene, 2,3-dihydro-4,7-dimet 12.94 1100 JN
20. 006044-71-9 | Dodecane, 6-methyi- 13.30 1400 JN
21. 061142-20-9 | Cyclohexane, (4-methylpentyl)- 13.81 1500 JN
22. 026730-14-3 | Tridecane, 7-methyl- 14.25 3100 JN
23. 000090-12-0 | Naphthalene, 1-methyl- 15.11 2400 JN
24. 000575-41-7 | Naphthalene, 1,3-dimethyl- 17.00 2000 JN
25. 055045-11-9 | Tridecane, 5-propyl- 19.39 1800 JN
26. 054105-67-8 | Heptadecane, 2,6-dimethyl- 20.09 2300 JN
27. 055045-07-3 | Dodecane, 2-methyl-8-propyl- 21.27 2000 JN
28. 054833-48-6 | Heptadecane, 2,6,10,15-tetramet 34.48 2000 JN
29. 000646-31-1 Tetracosane 36.03 2000 JN
30. 000630-06-8 | Hexatriacontane 37.89 2100 JN
N
FORM I SV-TIC 3/90



0”3”’0” 2% Distribution Boulevard, Edison, New Jersey 08817  (732) 248-3335 FAX (732) 248-0912

iaboratories

Laboratory NJ ID: 12766

Quantum Consulting Services
11 Westwood Rd
East Brunswick. NJ 08816

Attn: Dr. C. Bruno

Analytical Report 2060084

March 1, 2006

Project:  Plumley - Matt Petro

7 This report covers the analysis of four (4) samples submitted 1o Quantex
; Laboratories on February 13, 2006. The following analyses were requested:

Total Petroleum Hydrocarbons (4)
TCL Volatile Organics + Scarch (4)

Angcela
Manager of Laboratory Services

TCL Semi-Volatile Organics + Search (4)

Very truly vours,

“Waomsukeo

enoutis
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””a”’e’ 22 Distribution Boulevard, Edison, New Jersey 08817 (732) 248-3335 FAX (732) 248-0912

Laboratories

Analytical Report
Client Name: Quantum Consulting Services, Inc. Lab Project: 2060084
Client Project:  Plumly
Client ID Lab Sample ID  Analysis Results Units PQL/MDL  Analysis date
C-2-N-3 2060084-01
Percent Solids 67.3 % 0.1 2/13/2006
Total Petroleum Hydroc 426 mg/Kg 16.6 2/14/2006
C-2-1-3 2060084-02
Percent Solids 67.0 % 0.1 2/13/2006
Total Petroleum Hydroc 767 mg/Kg 16.6 2/14/2006
C-1-1-3 2060084-03
Percent Solids 75.7 % 0.1 2/13/2006
Total Petroleum Hydroc 1107 mg/Kg 16.6 2/14/2006
C-1-N-3 2060084-04
Percent Solids 63.7 % 0.1 2/13/2006
Total Petroleum Hydroc 1089 mg/Kg 16.6 2/14/2006

Page |

P. 2
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Laboratories

~ |
Tabulated Analytical Report For TCL Volatile Organics
Client Name: Quantum Consulting Services, Inc. Lab Sample ID:  2060084-01
’ Client Project: Plumly Analyst: AM
; Client Sample ID:  C-2-N-3 GC/MS ID: V11328
1 Analysis Date: 2/13/2006 Analysis Time:  18:48
; Compound Results Units PQL
Chloromethane 453U ug/Kg 453
Bromomethane 45.30 ug/Kg 453
Vinyl! Chloride 45.3U ug/Kg 45.3
Chloroethane 453U ug/Kg 453
Acetone 45.3U ug/Kg 453
| Carbon Disulfide 453U ug/Kg 45.3
! Methylene Chloride 453U ug/Kg 45.3
) 1,1 Dichloroethene 453U ug/Kg 453
3 trans 1,2 Dichloroethene 45.30 ug/Kg 45.3
cis 1,2 Dichloroethene 453U ug/Kg 453
' 2 Butanone 45.3U ug/Kg 45.3
. Vinyl Acetate 45.3U ug/Kg 453
! 4 Methyl 2 pentanone 45.3U ug/Kg 453
: 1,1 Dichloroethane 453U ug/Kg 45.3
B Chloroform ' 453U ug/Kg 453
} 1,1,1 Trichloroethane 453U ug/Kg 453
i Carbon Tetrachloride 45.3U ug/Ke 453
1,2 Dichloroethane 45.3U ug/Kg 453
i Bromodichloromethane 45.3U ug/Kg 453
1,2 Dichloropropane 45.3U ug/Kg 453
trans 1,3 Dichloropropene 45.3U ug/Kg 453
? cis 1,3 Dichloropropene 45.3U ug/Kg 453
j Trichloroethylene 453U ug/Kg 453
/ Dibromochloromethane 45.3U ug/Kg 453
1,1,2 Trichloroethane 45.3U ug/Kg 453
Benzene 76.2 ug/Kg 45.3
2 Chloroethyl Vinyl Ether 45.3U ug/Kg 453
: Bromoform 45.3U ug/Kg 45.3
Tetrachloroethylene 453U ug/Kg 453
! 1,1,2,2 Tetrachloroethane 4530 ug/Kg 453
Toluene 87.9 ug/Kg 453
Chlorobenzene 45.3U ug/Kg 453
Ethyl Benzene 172 ug/Kg 45.3
M&P Xylenes 606 ug/Kg 453
O Xylene 46.4 ug/Kg 453
2 Hexanone 453U ug/Kg 45.3
Styrene 453U ug/Kg 453
U Compound was analvzed for but not detected. The number proceeding the analvtical flag "U" is the minimum attainable detcction limit for th Pace 1
| N 4 Compound was detected. but it is below the Method Detection Limit/Practical Quantitation Limit. Quantitation is approximate. ©

E Compound concentration exceeded the method calibration curve. Results are reported as an estimated value.

P.3



1E
VOLATILE ORGANICS ANALYSIS DATA SHEET EPA SAMPLE NO.

TENTATIVELY IDENTIFIED COMPOUNDS
2060084-1
Lab Name: Quantex Labs Contract:
Lab Code: Case No.: SAS No.: SDG No.:
Matrix: (soil/water) SOIL Lab Sample ID: 2060084-1
Sample wt/vol: 1.0 (g/ml) G Lab File ID: V11328.D
Level: (low/med) LOW Date Received:
% Moisture: not dec. 0.00001 Date Analyzed: 02/13/06
GC Column: ID: {(mm) Dilution Factor: 1.0
Soil Extract Volume: 1 (uL) Soil Aliquot Volume: 1 (uL)
CONCENTRATION UNITS:
ug/L or ug/K UG/IKG
Number TICs found: 10 (ug o/Ko) B
- CAS NO. COMPOUND NAME RT EST. CONC. Q
1. 015918-08-8 | Heptane, 4-methylene- 8.38 1500 JN
2. 000110-82-7 | Cyclohexane 9.50 2100 JN
3. 000108-87-2 | Cyclohexane, methyl- 11.31 2700 JN
4. 000934-80-5 | Benzene, 4-ethyl-1,2-dimethyI- 19.64 1500 JN
5. 000767-99-7 | Benzene, (1-methyl-1-propenyl)-, 21.01 3400 JN
6. 004706-90-5 | Benzene, 1,3-dimethyl-5-(1-meth 21.62 1500 JN
7. 006682-71-9 | 1H-Indene, 2,3-dihydro-4,7-dimet 21.79 2100 JN
8. 001559-81-5 | Naphthalene, 1,2,3,4-tetrahydro- 22.93 2100 JN
9. 000091-57-6 | Naphthalene, 2-methyl- 23.77 3900 JN
10. 000090-12-0 | Naphthalene, 1 -methyl- 24.06 2700 JN
FORM | VOA-TIC 3/90

P. 4



””M’gl 22 Distribution Boulevard, Edison, New Jersey 08817 (732)248-3335 FAX (732) 248-0912

Laboratories
Tabulated Analytical Report For TCL Volatile Organics

Client Name: Quantum Consulting Services, Inc. Lab Sample ID:  2060084-02
Client Project: Plumly Analyst: AM

Client Sample ID:  C-2-1-3 GC/MS ID: V11329
Analysis Date: 2/13/2006 Analysis Time:  19:16
Compound Results Units POL
Chloromethane 73.2U ug/Kg 73.2
Bromomethane : 73.2U ug/Kg 73.2
Vinyl Chloride 73.2U0 ug/Kg 73.2
Chloroethane 73.2U ug/Kg 73.2
Acetone 73.2U ug/Kg 73.2
Carbon Disulfide 73.2U ug/Kg 73.2
Methylene Chloride 73.2U ug/Kg 73.2
1,1 Dichloroethene 73.2U ug/Kg 73.2
trans 1,2 Dichloroethene 73.2U ug/Keg 73.2
cis 1,2 Dichloroethene 73.2U ug/Kg 73.2
2 Butanone 73.2U ug/Kg 73.2
Vinyl Acetate 73.2U ug/Kg 73.2
4 Methyl 2 pentanone 73.2U ug/Kg 73.2
1,1 Dichloroethane 73.2U ug/Kg 73.2
Chloroform 73.2U ug/Kg 73.2
I,1,1 Trichloroethane 73.2U ug/Kg 73.2
Carbon Tetrachloride 73.2U ug/Kg 73.2
1,2 Dichloroethane 73.2U0 ug/Kg 73.2
Bromodichloromethane 73.2U ug/Kg 73.2
1,2 Dichloropropane 73.2U ug/Kg 73.2
trans 1,3 Dichloropropene 73.2U ug/Kg 73.2
cis 1,3 Dichloropropene 73.2U ug/Kg 73.2
Trichloroethylene 73.2U ug/Kg 73.2
Dibromochloromethane 73.2U ug/Kg 73.2
1,1,2 Trichloroethane 73.2U ug/Kg 73.2
Benzene 191 ug/Kg 73.2
2 Chloroethyl Vinyl Ether 73.2U ug/Kg 73.2
Bromoform 73.2U ug/Kg 73.2
Tetrachloroethylene ' 73.2U ug/Kg 73.2
1,1,2,2 Tetrachloroethane 73.2U ug/Kg 73.2
Toluene 151 ug/Kg 73.2
Chlorobenzene 73.2U ug/Kg 73.2
Ethyl Benzene 391 ug/Kg 73.2
M&P Xylenes 1735 ug/Kg 73.2
O Xylene 112 ug/Kg 73.2
2 Hexanone 73.2U ug/Kg 73.2
Styrenc 73.2U ug/Kg 73.2
U Comnound was analvzed for but not detected. The number proceeding the analytical flag "U* is the minimum ateainable detection limit for th Page |

J Compound was detected. but it is below the Method Detection Limit/Practical Quantitation Limit. Quantitation is approximate.

E Compound concentration exceeded the method calibration curve. Results are reported as an estimated value.

P.5



VOLATILE ORGANICS ANALYSIS DATA SHEET

1E

TENTATIVELY IDENTIFIED COMPOUNDS

EPA SAMPLE NO.

2060084-2
Lab Name: Quantex Labs Contract:
Lab Code: Case No.: SAS No.: SDG No.:
Matrix: (soil/water)  SOIL Lab Sample ID: 2060084-2
Sample wt/vol: 1.0 (g/mi) G Lab File ID: V11329.D
Level: (low/med) LOW Date Received:
% Moisture: not dec. 0.00001 Date Analyzed: 02/13/06
GC Column: ID: (mm) Dilution Factor: 1.0
Soil Extract Volume: 1 (uL) Soil Aliquot Volume: 1 (uL)
CONCENTRATION UNITS:
ug/L or ug/K UG/KG
Number TICs found: 10 (g o/Kg) e —
CAS NO. COMPOUND NAME RT EST. CONC. Q
1. _000096-37-7 | Cyclopentane, methyl- 8.36 3700 JN
2. 000110-82-7 | Cyclohexane 9.50 5500 JN
3. 000108-87-2 | Cyclohexane, methyl- 11.39 5900 JN
4. 000527-84-4 | Benzene, 1-methyl-2-(1-methylet 19.66 4100 JN
5. 000934-80-5 | Benzene, 4-ethyl-1,2-dimethyl- 20.27 4000 JN
6. 000824-22-6 | 1H-indene, 2,3-dihydro-4-methyl- 21.03 10000 JN
7. 006682-71-9 | 1H-indene, 2,3-dihydro-4,7-dimet 21.81 4300 JN
8. 017057-82-8 | 1H-Indene, 2,3-dihydro-1,2-dimet 22.93 5200 JN
9. 000090-12-0 | Naphthalene, 1-methyl- 23.77 9300 JN
10. 000091-57-6 | Naphthalene, 2-methyl- 24.09 7000 JN
FORM | VOA-TIC 3/90

P. 6




WMIE’ 22 Distribution Boulevard, Edison, New Jersey 08817 (732) 248-3335 FAX (732) 248-0912

Llaboratories
Tabulated Analytical Report For TCL Volatile Organics:

Client Name: Quantum Consulting Services, Inc. Lab Sample ID:  2060084-03
Client Project: Plumly Analyst: AM

Client Sample ID:  C-1-I-3 . GC/MS ID: V11330
Analysis Date: 2/13/2006 Analysis Time:  19:55
Compound Results Units POL
Chloromethane 43.5U ug/Kg 435
Bromomethane 43.5U ug/Kg 43.5
Viny! Chloride 43.5U ug/Kg 43.5
Chloroethane 43.5U ug/Kg 43.5
Acetone 43.5U ug/Kg 43.5
Carbon Disulfide 43.5U ug/Kg 435
Methylene Chloride 43.50 ug/Kg 43.5
1,1 Dichloroethene 43.5U ug/Kg 435
trans 1,2 Dichloroethene 43.5U ug/Kg 43.5
cis 1,2 Dichloroethene 43.5U0 ug/Kg 43.5
2 Butanone 43.5U ug/Kg 435
Vinyl Acetate 43.5U ug/Kg 43.5
4 Methyl 2 pentanone - 43.5U ug/Kg 435
1,1 Dichloroethane 43.5U ug/Kg 43.5
Chloroform 43.5U ug/Kg 43.5
1,1,1 Trichloroethane 43.5U ug/Kg 43.5
Carbon Tetrachioride 43.5U ug/Kg 43.5
1,2 Dichloroethane 43.5U ug/Kg 435
Bromodichloromethane 43.5U0 ug/Kg 435
1,2 Dichloropropane 43.5U° ug/Kg 43.5
trans 1,3 Dichloropropene 43.5U0 ug/Kg 435
cis 1,3 Dichloropropene 43.5U ug/Kg 435
Trichloroethylene 43.5U ug/Kg 43.5
Dibromochloromethane 43.5U ug/Kg 43.5
1,1,2 Trichloroethane 43.5U ug/Kg 43.5
Benzene 43.5U ug/Kg 435
2 Chloroethyl Viny! Ether 43.5U ug/Kg 43.5
Bromoform 43.5U ug/Kg 435
Tetrachloroethylene 43.5U ug/Kg 43.5
1,1,2,2 Tetrachloroethane 43.5U ug/Kg 43.5
Toluene 407 ug/Kg 43.5
Chlorobenzene 43.5U ug/Kg 43.5
Ethyl Benzene 1285 ug/Kg 43.5
M&P Xylenes 4076 ug/Kg 43.5
O Xylene 170 ug/Kg 43.5
2 Hexanone 43.5U ug/Kg 43.5
Styrene 43.5U . ugKe 435
U Compound was analyzed for but not detected. The number proceeding the analvtical flag "U" is the minimum attainable detection limit for th Page 1

J Compound was detected. but it is below the Method Detection Limit/Practical Quantitation Limit. Quantitation is approximate.
E Componnd concentration exceeded the method calibration curve. Results are reported as an estimated value.

P. 7



VOLATILE ORGANICS ANALYSIS DATA SHEET

1E

EPA SAMPLE NO.

TENTATIVELY IDENTIFIED COMPOUNDS
2060084-3
Lab Name: Quantex Labs Contract:
Lab Code: Case No.: SAS No.: SDG No.:
Matrix: (soil/water)  SOIL Lab Sample ID: 2060084-3
Sample wi/vol: 1.0 (g/mh) G Lab File ID: V11330.D
Level: (low/med) LOW Date Received:
% Moisture: not dec. 0.00001 Date Analyzed: 02/13/06
GC Column: ID: (mm) Dilution Factor: 1.0
Soil Extract Volume: 1 (uL) Soil Aliquot Volume: 1 (ul)
CONCENTRATION UNITS:
ug/L or ug/K UG/KG
Number TICs found: 10 (ug oK) —
CAS NO. / COMPOUND NAME RT EST. CONC. Q 7
1. 000096-14-0 | Pentane, 3-methyl- 6.72 5100 JN
2. _000763-32-6 | 3-Buten-1-ol, 3-methyl- 7.31 14000 JN
3. 003638-35-5 | Cyclopropane, (1-methylethyl)- 8.42 12000 JN
4. 000110-82-7 | Cyclohexane 9.56 13000 JN ]
5. 000108-87-2 | Cyclohexane, methyl- 11.37 3900 JNj
6. 000111-65-9 | Octane 13.22 4400 JN ]
7. 001678-91-7 | Cyclohexane, ethyl- 14.25 2400 JN ]
8. 019489-10-2 | cis-1-Ethyl-3-methyl-cyclohexane 15.45 2700 JN:_}
9. 000098-82-8 | Benzene, (1-methylethyl)- 17.26 3000 JN
10. 000095-36-3 | 1,2,4-Trimethylbenzene 17.96 3800 JN |
FORM | VOA-TIC 3/90

P. 8



””ﬂ”’g’ 22 Distribution Boulevard, Edison, New Jersey 08817 (732) 248-3335 FAX (732) 248-0912

Laboratories
Tabulated Analytical Report For TCL Volatile Organics

Client Name:

Client Project: Plumly
Client Sample ID:  C-1-N-3
Analysis Date: 2/13/2006

Compound

Chloromethane
Bromomethane

Vinyl Chloride
Chloroethane

Acetone

Carbon Disulfide
Methylene Chloride

1,1 Dichloroethene
trans 1,2 Dichloroethene
cis 1,2 Dichloroethene

2 Butanone

Vinyl Acetate

4 Methyl 2 pentanone
1,1 Dichloroethane
Chloroform

1,1,1 Trichloroethane
Carbon Tetrachloride
1,2 Dichloroethane
Bromodichloromethane
1,2 Dichloropropane
trans 1,3 Dichloropropene
cis 1,3 Dichloropropene
Trichloroethylene
Dibromochloromethane
1,1,2 Trichloroethane
Benzene

2 Chloroethyl Vinyl Ether
Bromoform
Tetrachloroethylene
1,1,2,2 Tetrachloroethane
Toluene

Chlorobenzene

Ethyl Benzene

M&P Xylenes

O Xylene

2 Hexanone

Styrene

U Compound was analyzed for but not detected. The number proceeding the analvtical flag "U"

Quantum Consulting Services, Inc.

Results

449U
449U
44.9U
44.9U
44.9U
449U
44.9U
449U
44.9U
44.9U
44.9U
44.9U
44.9U
44.9U
44.9U
44.9U
449U
44.9U
449U
449U
449U
44.9U
44.9U
449U
44.9U
449U
449U
449U
449U
449U
76.2
449U
226
584
88.3
44.9U
44.9U

Lab Sample ID:
Analyst:

GC/MS ID:
Analysis Time:

Units

ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg

is the mininium attainable detection limit for th

I Compound was detected. but it is below the Method Detection Limit/Practical Ouantitation Limit. Quantitation is approximate.

E  Compound concentration exceeded the method calibration curve. Results are reported as an estimated value.

P. 9

2060084-04

POL

449
44.9
44.9
449
44.9
44.9
44.9
449
449
449
449
44.9
44.9
44.9
44.9
44.9
44.9
44.9
44.9
44.9
44.9
44.9
44.9
44.9
449
44.9
449
44.9
44.9
44.9
44.9
449
44.9
44.9
44.9
44.9
44.9

Page |



1E

VOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

EPA SAMPLE NO.

2060084-4
Lab Name: Quantex Labs Contract:
Lab Code: Case No.: SAS No.: SDG No.:
Matrix: (soil/water) SOIL Lab Sample ID: 2060084-4
Sample wt/vol: 1.0 (g/ml) G Lab File ID: V11331.D
Level: (low/med) LOW Date Received:
% Moisture: not dec. 0.00001 Date Analyzed: 02/13/06
GC Column: ID: {mm) Dilution Factor: 1.0
Soil Extract Volume: 1 (ul) Soil Aliquot Volume: 1 (uL)
CONCENTRATION UNITS:
ug/L or ug/K UG/KG
Number TICs found: 10 (9 o e —
CAS NO. COMPOUND NAME RT EST. CONC. Q
1. 000110-54-3 | Hexane 7.20 2100 JN
2. 002415-72-7 | Cyclopropane, propyl- 8.34 1700 JN
3. 000763-29-1 1-Pentene, 2-methyl- 9.47 2200 JN
4. 000108-87-2 | Cyclohexane, methyl- 11.31 2800 JN
5. 000611-14-3 | Benzene, 1-ethyl-2-methyl- 17.94 3100 JN
6. 000934-74-7 | Benzene, 1-ethyl-3,5-dimethyl- 19.05 3500 JN
7. 000099-87-6 | Benzene, 1-methyl-4-(1-methylet 19.52 2000 JN
8. 000933-98-2 | Benzene, 1-ethyl-2,3-dimethyl- 19.64 2600 JN
9. 000767-99-7 | Benzene, (1-methyl-1-propenyl)-, 19.81 1900 JN
10. 002039-90-9 | Benzene, 2-ethenyl-1,3-dimethyl- 21.01 3600 JN
FORM | VOA-TIC 3/90

P. 10




0”””’”’ 22 Distribution Boulevard, Edison, New Jersey 08817 (732) 248-3335 FAX (732) 248-0912

Laboratories
Tabulated Analytical Report For TCL Semi-Volatile Organics

Client Name:
Client Project: Plumly
Client Sample ID:  C-2-N-3

Analysis Date: 2/17/2006

Compound

Phenol
bis(2-Chloroethy!)ether
2-Chlorophenol
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,2-Dichlorobenzene
2-Methylphenol
2,2"-oxybis(1-Chloropropane)
4-Methylphenol
N-Nitroso-di-n-propylamine
Hexachloroethane
Nitrobenzene

Isophorone

2-Nitrophenol
2,4-Dimethylphenol
bis(2-Chloroethoxy)methane
2,4-Dichlorophenol
1,2,4-Trichlorobenzene
Naphthalene
4-Chloroaniline
Hexachlorobutadiene
4-Chloro-3-methylphenol
2-Methylnaphthalene
Hexachlorocyclopentadiene
2,4,6-Trichlorophenol
2.4,5-Trichlorophenol
2-Chloronaphthalene
2-Nitroaniline
Dimethylphthalate
Acenaphthylene
2,6-Dinitrotoluene
3-Nitroaniline
Acenaphthene
2,4-Dinitrophenol
4-Nitrophenol
Dibenzofuran
2.4-Dinitrotoluene

U Compound was analvzed for but not detected. The number proceeding the analvtical flag "U" is the minimum attainable detection fimit for th

Quantum Consulting Services, Inc.

Results

495U
495U
495U
495U
495U
495U
495U
495U
230J
495U
495U
495U
495U
495U
495U
495U
495U
495U
893
495U
495U
495U
9274
495U
495U
495U
495U
495U
495U
495U
495U
495U
2296
495U
495U
495U
495U

Lab Sample ID:
Analyst:
GC/MS ID:

Analysis Time:

Units

ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg

J Comnound was detected. but it is below the Method Detection Limit/Practical Quantitation Limit. Quantitation is approximate.

E Compound concentration exceeded the method calibration curve. Results are reported as an estimated value.

P. 11

2060084-01



WM’GI 22 Distribution Boulevard, Edison, New Jersey 08817 (732) 248-3335 FAX (732) 248-0912

Laboratories
Tabulated Analytical Report For TCL Semi-Volatile Organics

Client Name:

Client Project: Plumly
Client Sample ID:  C-2-N-3
Analysis Date: 2/17/2006
Compound

Diethylphthalate
4-chlorophenyl-phenylether
Fluorene

4-Nitroaniline
4,6-Dinitro-2-methylphenol
N-Nitrosodiphenylamine
4-Bromophenyl-phenylether
Hexachlorobenzene
Pentachlorophenol
Phenanthrene

Anthracene

Carbazole
Di-n-butylphthalate
Fluoranthene

Pyrene
Butylbenzylphthalate
3,3'-Dichlorobenzidine
Benzo(a)anthracene
Chrysene
bis(2-Ethylhexyl)phthalate
Di-n-octylphthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g,h,i)perylene

U Compound was analyzed for but not detected. The number proceeding the analytical flag "U" is the minimum attainable detection limit for th

Quantum Consulting Services, Inc.

Results

495U
495U
3195
495U
495U
495U
495U
495U
495U
14856
4054
1420
495U
16766
10002
495U
495U
7146
9424
544
495U
5969
4206
5800
3297
991
3377

Lab Sample ID:
Analyst:

GC/MS ID:
Analysis Time:

Units

ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg

J Compound was detected. but it is below the Method Detection Limit/Practical Quantitation Limit. Quantitation is approximate.

E Compound concentration exceeded the method calibration curve. Results are reported as an estimated value.

P. 12

2060084-01

495
495
495
495
495
495
495
495
495
495
495
495
495
495
495
495
495
495
495
495
495
495
495
495
495
495
495

Page 2



1F

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET EPA SAMPLE NO.
TENTATIVELY IDENTIFIED COMPOUNDS
2060084-1
Lab Name: Quantex Laboratories, Inc. Contract:
Lab Code: 12766 Case No.: SAS No.: SDG No.:
Matrix: (soil/water) SOIL Lab Sampie ID: 2060084-1
Sample wt/vol: 1 (g/ml) G Lab File ID: C01377.D
Level: (low/med) LOW Date Received:
% Moisture: 1 decanted: (Y/N) N Date Extracted:
Concentrated Extract Volume: 1 (uL) Date Analyzed: 02/17/06
Injection Volume: 1.0 (ub) Dilution Factor: 1.0
GPC Cleanup: (Y/N) N pH:
CONCENTRATION UNITS:
Number TICs found: 30 (ug/L or ug/Kg) UG/KG
rCAS NUMBER COMPOUND NAME RT EST. CONC. Q
1. 000108-38-3 | Benzene, 1,3-dimethyl- 6.99 1100 JN
2. 002051-30-1 Octane, 2,6-dimethyl- 8.24 670 JN
3. 003178-29-8 | Heptane, 4-propyl- 8.39 700 JN
4. 000095-63-6 | Benzene, 1,2 4-trimethyl- 9.51 950 JN
5. 002847-72-5 | Decane, 4-methyl- 9.98 1100 JN
6. 000108-67-8 | Benzene, 1,3,5-trimethyl- 10.08 770 JN
7. 001678-93-9 | Cyclohexane, butyl- - 10.20 950 JN
8. 000300-57-2 | Benzene, 2-propenyl- 10.34 760 JN
9. 000493-02-7 | Naphthalene, decahydro-, trans- 10.69 1900 JN
10. 013151-34-3 | Decane, 3-methyl- 10.84 1000 JN
11. 061142-70-9 | Cyclohexane, 2 4-diethyl-1-meth 11.05 690 JN
12. 000089-82-7 | Pulegone 11.70 2000 JN
13. 000874-41-9 | Benzene, 1-ethyl-2,4-dimethyl- 11.78 990 JN
14. 062185-53-9 | Nonane, 5-(2-methylpropyl)- 11.85 1300 JN
15. 002958-76-1 Naphthalene, decahydro-2-methy 12.01 1100 JN
16. 000767-58-8 | Indan, 1-methyl- 12.43 3300 JN
17. 017301-23-4 | Undecane, 2,6-dimethyl- 13.31 2000 JN
18. 000120-29-6 | Tropine 13.84 3700 JN
19. 026730-14-3 Tridecane, 7-methyl- 14.33 11000 JN
20. 000090-12-0 | Naphthalene, 1-methyl- 15.19 8400 JN
21. 000638-36-8 Hexadecane, 2,6,10,14-tetramet 21.29 2000 JN
22 000000-00-0 | Tridecanol, 2-ethyl-2-methyi- 22.18 980 JN
23. 000613-12-7 | Anthracene, 2-methyl- 22.74 1100 JN
24. 000832-71-3 | Phenanthrene, 3-methyl- 22.81 1100 JN
25. 000610-48-0 | Anthracene, 1-methyl- 23.04 3000 JN
26. 001576-69-8 | Phenanthrene, 2,7-dimethyl- 24.01 1100 JN
27. 000243-17-4 | 11H-Benzofblfluorene 25.98 1100 JN
28, 028553-12-0 | 1,2-Benzenedicarboxylic acid, dii 30.67 2400 JN
29. 025724-58-7 | 1,2-Benzenedicarboxylic acid, de 30.81 3500 JN
30. 000205-82-3 | Benzoljlfluoranthene 31.76 5500 JN
FORM | SV-TIC 3/90

P. 13




WM’”I 22 Distribution Boulevard, Edison, New Jersey 08817 (732) 248-3335 FAX (732) 248-0912

laboratories
Tabulated Analytical Report For TCL Semi-Volatile Organics

Client Name: Quantum Consulting Services, Inc. Lab Sample ID: 2060084-02
Client Project: Plumly Analyst: AM
Client Sample ID:  C-2-1-3 GC/MS ID: C01378
Analysis Date: 2/17/2006 Analysis Time:  7:30PM
Compound Results Units POL
Phenol 498U ug/Kg 498
bis(2-Chloroethyl)ether . 498U ug/Kg 498
2-Chlorophenol 498U ug/Kg 498
1,3-Dichlorobenzene 498U ug/Kg 498
1,4-Dichlorobenzene 498U ug/Kg 498
1,2-Dichlorobenzene 498U ug/Kg 498
2-Methylphenol 498U ug/Kg 498
2,2"-oxybis(1-Chloropropane) 498U ug/Kg 498
4-Methylphenol 579 ug/Kg 498
N-Nitroso-di-n-propylamine 498U ug/Kg 498
Hexachloroethane 498U ug/Kg 498
Nitrobenzene 498U ug/Kg 498
Isophorone 498U ug/Kg 498
2-Nitrophenol 498U ug/Kg 498
2,4-Dimethylphenol 498U ug/Kg 498
bis(2-Chloroethoxy)methane 498U ug/Kg 498
2,4-Dichlorophenol 498U ug/Kg 498
1,2,4-Trichlorobenzene 498U ug/Kg 498
Naphthalene 709 ug/Kg 498
4-Chloroaniline 498U ug/Kg 498
Hexachlorobutadiene 498U ug/Kg 498
4-Chloro-3-methylphenol 498U ug/Kg 498
2-Methylnaphthalene 7915 ug/Kg 498
Hexachlorocyclopentadiene 498U ug/Kg 498
2,4,6-Trichlorophenol 498U ug/Kg 498
2,4,5-Trichlorophenol 498U ug/Kg 498
2-Chloronaphthalene 498U ug/Kg 498
2-Nitroaniline 498U ug/Kg 498
Dimethylphthalate 498U ug/Kg 498
Acenaphthylene 498U ug/Kg 498
2,6-Dinitrotoluene 498U ug/Kg 498
3-Nitroaniline 498U ug/Kg 498
Acenaphthene 1801 ug/Kg 498
2,4-Dinitrophenol 498U ug/Kg 498
4-Nitrophenol 498U ug/Kg 498
Dibenzofuran 498U ug/Kg 498
2,4-Dinitrotoluene 498U ug/Kg 498
U Compound was analvzed for but not detected. The number proceeding the analvtical flag "U" is the minimum attainable detection limit for th Pagce 1
o

J  Compound was detected, but it is below the Method Detection Limit/Practical Quantitation Limit. Ouantitation is approximate.

E Compound concentration exceeded the method calibration curve. Results are reported as an estimated value,

P. 14



WM’”’ 22 Distribution Boulevard, Edison, New Jersey 08817 (732) 248-3335 FAX (732) 248-0912

Labhoratories
Tabulated Analytical Report For TCL Semi-Volatile Organics

Client Name:
Client Project: Plumly
Client Sample ID:  C-2-1-3

Analysis Date; 2/17/2006

Compound

Diethylphthalate
4-chlorophenyl-phenylether
Fluorene

4-Nitroaniline
4,6-Dinitro-2-methylphenol
N-Nitrosodiphenylamine
4-Bromophenyl-phenylether
Hexachlorobenzene
Pentachlorophenol
Phenanthrene

Anthracene

Carbazole
Di-n-butylphthalate
Fluoranthene

Pyrene
Butylbenzylphthalate
3,3"-Dichlorobenzidine
Benzo(a)anthracene
Chrysene
bis(2-Ethylhexyl)phthalate
Di-n-octylphthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g,h,i)perylene

U Compound was analvzed for but not detected. The number proceeding the analvtical flag "U" is the minimum attainable detection limit for th

Quantum Consulting Services, Inc.

Results

498U
498U
2117
498U
498U
498U
498U
498U
498U
8055
2339
800
498U
9210
6052
498U
498U
3878
5166
1266
498U
2837
2884
3363
1978
585
2006

Lab Sample ID:
Analyst:
GC/MS ID:

Analysis Time:

Units

ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg

J Compound was detected. but it is below the Method Detection Limit/Practical Quantitation Limit. Quantitation is approximate.

E Compound concentration exceeded the method calibration curve. Results are reported as an estimated value,

P. 15

2060084-02

POL

498
498
498
498
498
498
498
498
498
498
498
498
498
498
498
498
498
498
498
498
498
498
498
498
498
498
498
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1F

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

EPA SAMPLE NO.

TENTATIVELY IDENTIFIED COMPOUNDS
2060084-2
Lab Name: Quantex Laboratories, Inc. Contract;
Lab Code: 12766 Case No.: SAS No.: SDG No.:
Matrix: (soil/water) SOIL Lab Sample ID: 2060084-2
Sample wt/vol: 1 (g/ml) G Lab File ID: C01378.D
Level: (low/med) LOW Date Received:
% Moisture: 1 decanted: (Y/N) N Date Extracted:
Concentrated Extract Volume: 1 (uL) Date Analyzed: 02/17/06
Injection Volume: 1.0 (ub) Dilution Factor: 1.0
GPC Cleanup: (Y/N) N pH:
CONCENTRATION UNITS:
Number TICs found: 31 (ug/L or ug/Kg) UG/KG
CAS NUMBER COMPOUND NAME RT EST. CONC. Q |
1. 001072-05-5 | Heptane, 2,6-dimethyl- 6.82 470 N |
2. 000108-38-3 | Benzene, 1,3-dimethyl- 6.98 810 JN
3. 005911-04-6 | Nonane, 3-methyl- 8.24 690 JN i
4. 017301-94-9 | Nonane, 4-methyl- 8.79 480 JN
5. 010544-96-4 | Octadecane, 6-methyl- 8.85 580 IN -,
6. 000099-82-1 1-Methyl-4-(1-methylethyl)-cyclo 9.06 780 JN_
7. _000108-67-8 | Benzene, 1,3 5-trimethyl- 9.51 760 IN |
8. 002847-72-5 | Decane, 4-methyl- 9.97 780 JN |
9. 000526-73-8 | Benzene, 1,2 3-trimethyl- 10.07 500 JN |
10. 001678-93-9 | Cyclohexane, butyl- 10.19 690 JN
11. 000091-17-8 | Naphthalene, decahydro- 10.68 1600 JN
12. 013151-34-3 | Decane, 3-methyl- 10.84 600 JN
13. 002958-76-1 Naphthalene, decahydro-2-methy 11.69 1100 JN
14. 031081-18-2 | Nonane, 3-methyl-5-propyi- 11.84 940 JN
15. 000089-82-7 | Pulegone 12.00 940 JN
16. 000767-58-8 | Indan, 1-methyl- 12.42 1800 JN
17. 006682-71-9 | 1H-Indene, 2,3-dihydro-4,7-dimet 12.94 2000 JN
18. 017301-23-4 | Undecane, 2,6-dimethyl- 13.30 2300 JN !
19. 061142-20-9 | Cyciohexane, (4-methyipentyl)- 13.83 1800 JN
20. 026730-14-3 | Tridecane, 7-methyl- 14.26 2100 JN
21. 000629-59-4 | Tetradecane 21.28 2000 JN
22. 001795-17-1 Dodecylcyclohexane 21.95 710 JN o
23. 000613-12-7 | Anthracene, 2-methyl- 22.70 880 JN ]
24. 000610-48-0 | Anthracene, 1-methyl- 23.01 2400 JN !
25. 000243-17-4 11H-Benzo[blfluorene 25.96 700 JN
26. 000238-84-6 11H-Benzo[a]fluorene 26.12 670 JN
27. 003442-78-2 | Pyrene, 2-methyl- 26.22 650 JN
28. 000123-79-5 | Hexanedioic acid, dioctyl ester 26.96 610 JN
29. 001330-96-7 | 1,2-Benzenedicarboxylic acid, iso 30.66 . 1600 JN
30. 028553-12-0 | 1,2-Benzenedicarboxylic acid, dii 30.79 2100 JN
31. 000205-82-3 | Benzojjlfluoranthene 31.74 3200 JN
FORM | S8V-TIC 3/90

P. 16



””aﬂm’ 22 Distribution Boulevard, Edison, New Jersey 08817 (732) 248-3335 FAX (732) 248-0912

Laboratories
Tabulated Analytical Report For TCL Semi-Volatile Organics

Client Name: Quantum Consulting Services, Inc. Lab Sample ID:  2060084-03
Client Project: Plumly Analyst: AM

Client Sample ID:  C-1-1-3 GC/MS ID: C01379
Analysis Date: 2/17/2006 Analysis Time:  8:21PM
Compound Results Units POL
Phenol 881U ug/Kg 881
bis(2-Chloroethyl)ether 881U ug/Kg 881
2-Chlorophenol! 881U ug/Kg " 881
1,3-Dichlorobenzene 881U ug/Kg 881
1,4-Dichlorobenzene 881U ug/Kg 881
1,2-Dichlorobenzene 881U ug/Kg 881
2-Methylphenol 881U ug/Kg 881
2,2'-oxybis(1-Chloropropane) 881U ug/Kg 881
4-Methylphenol 5281 ug/Kg 881
N-Nitroso-di-n-propylamine 881U ug/Kg 881
Hexachloroethane 881U ug/Kg 881
Nitrobenzene 881U ug/Kg 881
Isophorone 881U ug/Kg 881
2-Nitrophenol 881U ug/Kg 881
2,4-Dimethylphenol 881U ug/Kg 881
bis(2-Chloroethoxy)methane 881U ug/Kg 881
2,4-Dichlorophenol 881U ug/Kg 881
1,2,4-Trichlorobenzene 881U ug/Kg 881
Naphthalene 1539 ug/Kg 881
4-Chloroaniline 881U ug/Kg . 881
Hexachlorobutadiene 881U ug/Kg 881
4-Chloro-3-methylphenol 881U ug/Kg 881
2-Methylnaphthalene 10215 ug/Kg 881
Hexachlorocyclopentadiene 881U ug/Kg 881
2,4,6-Trichlorophenol 881U ug/Kg 881
2,4,5-Trichlorophenol 881U ug/Kg 881
2-Chloronaphthalene 881U ug/Kg 881
2-Nitroaniline 881U ug/Kg 881
Dimethylphthalate 881U ug/Kg 881
Acenaphthylene 881U ug/Kg 881
2,6-Dinitrotoluene 881U ug/Kg 881
3-Nitroaniline 881U ug/Kg 881
Acenaphthene 1748 ug/Kg 881
2,4-Dinitrophenol 881U ug/Kg 881
4-Nitrophenol 881U ug/Kg 881
Dibenzofuran 881U ug/Kg 881
2,4-Dinitrotoluene 881U ug/Kg 881
U Compound was analvzed for but not detected. The number proceeding the analvtical flag "U" is the minimum attainable detection limit for th Page ]

J Compound was detected. but it is below the Method Detection Limit/Practical Quantitation Limit. Quantitation is approximate.

E  Compound concentration exceeded the method calibration curve. Results are reported as an estimated value.

P. 17



Wﬂ”’g’ 22 Distribution Boulevard, Edison, New Jersey 08817 (732) 248-3335 FAX (732) 248-0912

Laboratories

Tabulated Analytical Report For TCL Semi-Volatile Organics

Client Name:
Client Project: Plumly
Client Sample ID:  C-1-1-3

Analysis Date: 2/17/2006

Compound

Diethylphthalate
4-chlorophenyl-phenylether
Fluorene

4-Nitroaniline
4,6-Dinitro-2-methylphenol
N-Nitrosodiphenylamine
4-Bromophenyl-phenylether
Hexachlorobenzene
Pentachlorophenol
Phenanthrene

Anthracene

Carbazole
Di-n-butylphthalate
Fluoranthene

Pyrene
Butylbenzylphthalate
3,3'-Dichlorobenzidine
Benzo(a)anthracene
Chrysene
bis(2-Ethylhexyl)phthalate
Di-n-octylphthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g,h,i)perylene

U Compound was analvzed for but not detected. The number proceeding the analvtical flag "U" is the minimum attainable detection limit for th

Quantum Consulting Services, Inc.

Results

881U
881U
1644
381U
881U
881U
881U
881U
881U
3515
814J
881U
881U
1197
1424
881U
881U
627
1051
881U
881U
484]
473]
557]
362]
881U
306]

Lab Sample ID:
Analyst:

GC/MS ID:
Analysis Time:

Units

ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg

J  Compound was detected. but it is below the Method Detection Limit/Practical Quantitation Limit. Quantitation is approximate.

E Compound concentration exceeded the method calibration curve. Results are reported as an estimated valtue.

P. 18

2060084-03

881
881
881
881
881
881
881
881
881
881
881
881
881
881
881
881
881
881
881
881
881
881
881
881
881
881
881
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SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

1F

TENTATIVELY IDENTIFIED COMPOUNDS

EPA SAMPLE NO.

2060084-3
Lab Name: Quantex Laboratories, Inc. Contract:
Lab Code: 12766 Case No.: SAS No.: SDG No.:
Matrix: (soil/water) SOIL Lab Sample ID: 2060084-3
Sample wt/vol: 1 (@/ml) G Lab File 1D: co1379.D
Level: (low/med) LOW Date Received: B
% Moisture: 1 decanted: (Y/N) N Date Extracted:
Concentrated Extract Volume: 1 (ul) Date Analyzed: 02/17/06
Injection Volume: 1.0 (uL) Dilution Factor: 1.0
GPC Cleanup: (Y/N) N pH:
CONCENTRATION UNITS:
Number TiCs found: 31 (ug/L or ug/Kg) UG/KG
CAS NUMBER COMPOUND NAME RT EST. CONC. Q
1. 000624-29-3 | Cyclohexane, 1,4-dimethyl-, cis- 5.03 750 JN }
2. 000111-65-9 | Octane 5.46 1300 JN
3. 001678-91-7 | Cyclohexane, ethyl- 6.18 890 JN |
4. 001839-63-0 | Cyclohexane, 1,3,5-trimethyl- 6.24 1300 JN
5. 003221-61-2 | Octane, 2-methyl- 6.81 1100 JN
6. 000108-38-3 | Benzene, 1,3-dimethyl- 6.97 1800 JN
7. 003728-55-0 | 1-Ethyl-3-methylcyclohexane (¢t 7.30 710 JN
8. 005911-04-6 | Nonane, 3-methyl- 8.23 1500 JN
9. 014676-29-0 | Heptane, 3-ethyl-2-methyl- 8.38 1200 JN
10. 003074-71-3 | Heptane, 2,3-dimethyl- 8.67 790 JN !
11. 000108-67-8 | Benzene, 1,3,5-trimethyl- 9.00 1000 JN ¢
12. 000526-73-8 | Benzene, 1,2,3-trimethyl- 9.50 3300 JN
13. 002847-72-5 | Decane, 4-methyl- 9.97 1900 JN
14. 000620-14-4 | Benzene, 1-ethyl-3-methyi- 10.07 1500 JN
15. 001678-93-9 | Cyclohexane, butyl- 10.20 1300 IN |
16. 017302-32-8 | Nonane, 3,7-dimethyi- 10.27 710 JN
17. 000611-15-4 | Benzene, 1-ethenyl-2-methyl- 10.33 1200 JN ¢
18. 007094-26-0 | Cyclohexane, 1,1,2-trimethyl- 10.45 840 JN
19. 000491-02-1 Cyclohexanol, 5-methyl-2-(1-met 10.66 1800 JN
20. 002958-76-1 Naphthalene, decahydro-2-methy 11.70 1100 JN |
21. 000874-41-9 | Benzene, 1-ethyl-2,4-dimethyl- 11.85 1600 JN |
22. 002050-24-0 | Benzene, 1,3-diethyl-5-methyl- 12.23 1200 IJN |
23. 002039-89-6 | Benzene, 2-ethenyl-1,4-dimethyl- 12.42 2900 JN
24. 006682-71-9 | 1H-Indene, 2,3-dihydro-4,7-dimet 12.92 2100 JN
25. 006044-71-9 | Dodecane, 6-methyl- 13.29 2100 JN
26. 061142-20-9 | Cyclohexane, (4-methylpentyl)- 13.81 2300 JN
27. 061141-72-8 | Dodecane, 4,6-dimethyl- 14.23 5500 JN
28. 000090-12-0 | Naphthalene, 1-methyi- 15.10 5200 JN
29. 000575-41-7 | Naphthalene, 1,3-dimethyl- 17.00 3600 JN
30. 021164-95-4 | Hexadecane, 7,9-dimethyl- 19.39 3500 JN
31. 000638-36-8 | Hexadecane, 2,6,10,14-tetramet 21.25 3600 JN
FORM | SV-TIC 3/90

P. 19
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Waﬂm’ 22 Distribution Boulevard, Edison, New Jersey 08817 (732) 248-3335 FAX (732) 248-0912

Laboratories
Tabulated Analytical Report For TCL Semi-Volatile Organics

Client Name:
Client Project: Plumly
Client Sample ID:  C-1-N-3

Analysis Date: 2/17/2006

Compound
Phenol

- bis(2-Chloroethyl)ether

2-Chlorophenol
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,2-Dichlorobenzene
2-Methylphenol
2,2"-oxybis(1-Chloropropane)
4-Methylphenol
N-Nitroso-di-n-propylamine
Hexachloroethane
Nitrobenzene

Isophorone

2-Nitrophenol
2,4-Dimethylphenol
bis(2-Chloroethoxy)methane
2,4-Dichlorophenol
1,2,4-Trichlorobenzene
Naphthalene
4-Chloroaniline
Hexachlorobutadiene
4-Chloro-3-methylphenol
2-Methylnaphthalene
Hexachlorocyclopentadiene
2,4,6-Trichlorophenol
2,4,5-Trichlorophenol
2-Chloronaphthalene
2-Nitroaniline
Dimethylphthalate
Acenaphthylene
2,6-Dinitrotoluene
3-Nitroaniline
Acenaphthene
2,4-Dinitrophenol
4-Nitrophenol
Dibenzofuran
2,4-Dinitrotoluene

U Compound was analvzed for but not detected. The number proceeding the analvtical flag "U" is the minimum attainable detection limit for th

Quantum Consulting Services, Inc.

Results

1046U
1046U
1046U
1046U
1046U
1046U
1046U
1046U
480J
1046U
1046U
1046U
1046U
1046U
1046U
1046U
1046U
1046U
1340
1046U
1046U
1046U
6971
1046U
1046U
1046U
1046U
1046U
1046U
1046U
1046U
1046U
1428
1046U
1046U
1046U
1046U

Lab Sample ID:
Analyst:
GC/MS ID:

Analysis Time:

Units

ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg

1 Compound was detected. but it is below the Method Detection Limit/Practical Quantitation Limit. Ouantitation is approximate.

E  Compound concentration exceeded the method calibration curve. Results are reported as an estimated value.

P. 20

2060084-04

PQL

1046
1046
1046
1046
1046
1046
1046
1046
1046
1046
1046
1046
1046
1046
1046
1046
1046
1046
1046
1046
1046
1046
1046
1046
1046
1046
1046
1046
1046
1046
1046
1046
1046
1046
1046
1046
1046
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) Wﬂ”lgl 22 Distribution Boulevard, Edison, New Jersey 08817 (732) 248-3335 FAX (732) 248-0912

Laboratories
Tabulated Analytical Report For TCL Semi-Volatile Organics

Client Name: Quantum Consulting Services, Inc. Lab Sample ID:  2060084-04
Client Project: Plumly Analyst: AM

Client Sample ID:  C-1-N-3 GC/MS 1D: C01380
Analysis Date: 2/17/2006 Analysis Time:  9:12PM
Compound Results Units POL
Diethylphthalate 1046U ug/Kg 1046
4-chlorophenyl-phenylether 1046U ug/Kg 1046
Fluorene 1717 ug/Kg 1046
4-Nitroaniline 1046U ug/Kg 1046
4,6-Dinitro-2-methylphenol 1046U ug/Kg 1046
N-Nitrosodiphenylamine 1046U ug/Kg 1046
4-Bromophenyl-phenylether 1046U ug/Kg 1046
Hexachlorobenzene 1046U ug/Kg 1046
Pentachlorophenol 1046U ug/Kg 1046
Phenanthrene 3691 ug/Kg 1046
Anthracene 985 ug/Kg 1046
Carbazole 1046U ug/Kg 1046
Di-n-butylphthalate 1046U ug/Kg 1046
Fluoranthene 2812 ug/Kg 1046
Pyrene 2266 ug/Kg 1046
Butylbenzylphthalate 1046U ug/Kg 1046
3,3'-Dichlorobenzidine 1046U ug/Kg 1046
Benzo(a)anthracene 1122 ug/Kg 1046
Chrysene 1727 ug/Kg ' 1046
bis(2-Ethylhexyl)phthalate 548J ug/Kg 1046
Di-n-octylphthalate 1046U ug/Kg 1046
Benzo(b)fluoranthene 1067 ug/Kg 1046
Benzo(k)fluoranthene 930J ug/Kg 1046
Benzo(a)pyrene 967] ug/Kg 1046
Indeno(1,2,3-cd)pyrene 738) ug/Kg 1046
Dibenz(a,h)anthracene 1046U ug/Kg 1046
Benzo(g,h,i)perylene 7791 ug/Kg 1046
U Compound was analvzed for bm not detected. The numbervnroce:ed.ing lhe.analvtical 'ﬂag U is .the mim'lrlulrl at.tainahle f?elcctiun limit for th Page 2
J Compound was detected. but it is below the Method Detection Limit/Practical Quantitation Limit. Quantitation is approximate.

E Compound concentration exceeded the method calibration curve. Resuls are reported as an estimated value.

P. 21



SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

1F

EPA SAMPLE NO.

TENTATIVELY IDENTIFIED COMPOUNDS
2060084-4
Lab Name: Quantex Laboratories, Inc. Contract:
Lab Code: 12766 Case No.: SAS No.: SDG No.:
Matrix: (soil/water) SOIL Lab Sample ID: 2060084-4
Sample wt/vol: 1 (@/ml) G ‘ Lab File ID: C01380.D B
Level: (low/med) LOW Date Received:
% Moisture: 1 decanted: (Y/N) N Date Extracted:
Concentrated Extract Volume: 1 (uL) Date Analyzed: 02/17/06
injection Volume: 1.0 (ul) Dilution Factor: 1.0
GPC Cleanup: (Y/N) N pH:
CONCENTRATION UNITS:
Number TICs found: 31 (ug/L or ug/Kg) UG/KG
CAS NUMBER COMPOUND NAME RT EST. CONC. Q
1. 003221-61-2 | Octane, 2-methyl- 6.81 1600 JN
2. 002216-33-3 | Octane, 3-methyl- 6.96 1800 JN
3. 000871-83-0 | Nonane, 2-methyl- 8.83 1500 JN
4. 000526-73-8 | Benzene, 1,2,3-trimethyl- 9.50 3200 JN
5. 017302-28-2 | Nonane, 2 6-dimethyl- 9.96 2000 JN
6. 000622-96-8 | Benzene, 1-ethyl-4-methyl- 10.06 1500 JN
7. 001678-93-9 | Cyclohexane, butyl- 10.18 1600 JN
8. 000493-02-7 | Naphthalene, decahydro-, trans- 10.67 2300 JN
9. 000874-41-9 | Benzene, 1-ethyl-2 4-dimethyl- 10.71 2900 JN
10. 000099-87-6 | Benzene, 1-methyl-4-(1-methylet 11.09 3000 JN
11. 000933-98-2 | Benzene, 1-ethyl-2,3-dimethyl- 11.85 2000 JN
12. 000089-74-7 | Ethanone, 1-(2,4-dimethylphenyl) 12.23 2400 JN
13. 002039-89-6 | Benzene, 2-ethenyl-1,4-dimethyl- 12.41 3500 JN
14. 054411-00-6 | Cyclohexane, 1-methyl-4-(1-met 12.90 3200 JN
15. 017301-23-4 | Undecane, 2,6-dimethyl- 13.28 2400 JN
16. 054965-53-6 | 1-Propanone, 2-chloro-1-(2,4-dim 13.58 3800 JN
17. 001795-16-0 | Cyclohexane, decyl- 13.76 3100 JN
18. 026730-20-1 Hexadecane, 7-methyl- 14.20 6500 JN
19. 000090-12-0 | Naphthalene, 1-methyl- 15.08 4800 JN
20. 004292-92-6 | Cyclohexane, pentyl- 15.36 2400 JN
21. 031295-56-4 | Dodecane, 2,6,11-trimethyl- 15.75 2700 JN
22. 000571-61-9 | Naphthalene, 1,5-dimethyl- 16.45 3700 JN
23. 000575-37-1 Naphthalene, 1,7-dimethyi- 16.74 8800 JN
24. 017312-62-8 | Decane, 5-propyl- 16.95 7700 JN
25. 055045-11-9 | Tridecane, 5-propyl- 19.36 6900 JN
26. 001921-70-6 | Pentadecane, 2,6,10,14-tetramet 20.06 20000 JN
27. 000613-33-2 | 4,4'-Dimethylbiphenyl 20.47 9000 JN
28. 000629-59-4 | Tetradecane 21.22 16000 JN
29. 000544-76-3 | Hexadecane 22.11 4600 JN
30. 000610-48-0 | Anthracene, 1-methyl- 22.66 2200 JN
31._000779-02-2 | Anthracene, 9-methyl- 22.96 3600 JN
FORM I SV-TIC 3/90

P. 22
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faboratories

Laboratory NJ ID: 12766

March 13, 2006
Quantum Consulting Services
11 Westwood Rd
East Brunswick. NJ 08816

Attn: Dr. C . Bruno

Analytical Report 2060131 Project: Plumley - Matt Petro

This report covers the analysis of four (4) samples submitted to Quantex
Laboratories on March 7. 2006. The following analyses were requested:

Total Petroleum Hydrocarbons (4)
TCL Volatile Organics + Search (4)
TCL Semi-Volatile Organics + Search (4)

Very truly yours,

) 5 4 W deD
("LJM f Qov,_ idadis

Angela Menoutis
Manager of Laboratory Services
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0”””’0’ 22 Distribution Boulevard, Edison, New Jersey 08817 (732) 248-3335 FAX (732) 248-0912

laboratories
Analytical Report
Client Name: Quantum Consulting Services, Inc.
Client Project:  Plumley
Client ID Lab Sample ID  Analysis Results
C-2-N-4 2060131-01

Percent Solids

Total Petroleum

Hydrocarbons
C-2-1-4 2060131-02

Percent Solids

Total Petroleum

Hydrocarbons
C-1-14 2060131-03

Percent Solids

Total Petroleum

Hydrocarbons
C-1-N-4 2060131-04

Percent Solids

Total Petroleum
Hydrocarbons

P.

2

76.4

289

76.6

332

66.4

622

70.0

992

Lab Project: 2060131

Units PQL/MDL Analysis date
% 0.1 3/7/2006
mg/Kg 16.6 3/9/2006
% 0.1 3/7/2006
mg/Kg 16.6 3/9/2006
% 0.1 3/7/2006
mg/Kg 16.6 3/9/2006
% 0.1 3/7/2006
mg/Kg 16.6 3/9/2006
Page 1



””a”m’ 22 Distribution Boulevard, Edison, New Jersey 08817 (732) 248-3335 FAX (732) 248-0912

Laboratories
Tabulated Analytical Report For TCL Volatile Organics

Client Name: Quantum Consulting Services, Inc. Lab Sample ID:  2060131-01
Client Project: Plumley Analyst: AM

Client Sample ID:  C-2-N-4 GC/MS ID: V11399
Analysis Date: 3/7/2006 Analysis Time:  12:10
Compound Results Units POL
Chloromethane 168U ug/Kg 168
Bromomethane 168U , ug/Kg 168
Vinyl Chloride 168U ug/Kg 168
Chloroethane 168U ug/Kg 168
Acetone 168U ug/Kg 168
Carbon Disulfide 168U ug/Kg 168
Methylene Chloride 168U ug/Kg 168
1,1 Dichloroethene 168U ug/Kg 168
trans 1,2 Dichloroethene 168U ug/Kg 168
cis 1,2 Dichloroethene 168U ug/Kg 168
2 Butanone 168U ug/Kg 168
Vinyl Acetate 168U ug/Kg 168
4 Methy! 2 pentanone 168U ug/Kg 168
1,1 Dichloroethane 168U ug/Kg 168
Chloroform 168U ug/Kg 168
1,1,1 Trichloroethane 168U ug/Kg 168
Carbon Tetrachloride 168U ug/Kg 168
1,2 Dichloroethane 168U ug/Kg 168
Bromodichloromethane 168U ug/Kg 168
1,2 Dichloropropane 168U ug/Kg 168
trans 1,3 Dichloropropene 168U ug/Kg 168
cis 1,3 Dichloropropene 168U ug/Kg 168
Trichloroethylene 168U ug/Kg 168
Dibromochloromethane 168U ug/Kg 168
1,1,2 Trichloroethane 168U ug/Kg 168
Benzene 168U ug/Kg 168
2 Chioroethyl Viny! Ether _ 168U ug/Kg 168
Bromoform 168U ug/Kg 168
Tetrachloroethylene 168U ug/Kg 168
1,1,2,2 Tetrachloroethane 168U ug/Kg 168
Toluene 270 ug/Kg 168
Chlorobenzene 168U ug/Kg 168
Ethyl Benzene 201 ug/Kg 168
M&P Xylenes 732 ug/Kg 168
O Xylene 83.6] ug/Kg 168
2 Hexanone 168U ug/Kg 168
Styrene 168U ug/Kg 168
U Compound was analvzed for but not detected. The number proceeding the analvtical flag "U* is the minimum attainable detection imit for th Page |

J  Compound was detected. but it is below the Method Detection Limit/Practical Guantitation Limit. Quantitation is approximate.

E Compound concentration exceeded the method calibration curve. Results are reported as an estimated value.

P. 3



1E
VOLATILE ORGANICS ANALYSIS DATA SHEET EPA SAMPLE NO.

TENTATIVELY IDENTIFIED COMPOUNDS
20601311
Lab Name: Quantex Labs Contract:
Lab Code: Case No.: SAS No.: SDG No.:
Matrix: (soil/water)  SOIL Lab Sample ID: 2060131-1
Sample wt/vol: 1.0 @/ml) G Lab File ID: V11399.D
Level: (low/med) LOW Date Received:
% Moisture: not dec. 0.00001 Date Analyzed: 03/07/06
GC Column: iD: {(mm) Dilution Factor: 1.0
Soil Extract Volume: 1 (uL) Soil Aliquot Volume: 1 (ub)
CONCENTRATION UNITS:
_ ug/L or ug/K UG/KG
Number TICs found: 10 1 o/Kg) -
}
CAS NO. COMPOUND NAME . RT EST. CONC. Q
1. 000110-54-3 | Hexane 7.34 32000 JN
2. 000110-82-7 | Cyclohexane 9.61 7200 JN
3. 001071-31-4 | 2,2,7,7-Tetramethyloctane 10.35 50000 JN
4. 000108-87-2 | Cyclohexane, methyl- 11.47 6900 JN
5. 000933-98-2 | Benzene, 1-ethyl-2,3-dimethyl- 20.32 7500 JN
6. 000095-93-2 | Benzene, 1,2 4,5-tetramethyl- 21.08 6900 JN
7. 017301-28-9 | Undecane, 3,6-dimethyl- 21.33 9400 JN
8. 017057-82-8 | 1H-Indene, 2,3-dihydro-1,2-dimet 22.99 8400 JN
9. 000090-12-0 | Naphthalene, 1-methyl- 23.81 15000 JN
10. 000091-57-6 | Naphthalene, 2-methyl- 24.13 10000 JN
FORM | VOA-TIC 3/90

P. 4



””a”m’ 22 Distribution Boulevard, Edison, New Jersey 08817 (732) 248-3335 FAX (732) 248-0912

Laboratories
Tabulated Analytical Report For TCL Volatile Organics

Client Name:

Client Project: Plumley
Client Sample ID:  C-2-1-4
Analysis Date: 3/7/2006

Compound

Chloromethane
Bromomethane

Vinyl Chloride
Chloroethane

Acetone

Carbon Disulfide
Methylene Chloride

1,1 Dichloroethene
trans 1,2 Dichloroethene
cis 1,2 Dichloroethene

2 Butanone

Vinyl Acetate

4 Methy! 2 pentanone
1,1 Dichloroethane
Chloroform

1,1,1 Trichloroethane
Carbon Tetrachloride
1,2 Dichloroethane
Bromodichloromethane
1,2 Dichloropropane
trans 1,3 Dichloropropene
cis 1,3 Dichloropropene
Trichloroethylene
Dibromochloromethane
1,1,2 Trichloroethane
Benzene

2 Chloroethyl Viny! Ether
Bromoform
Tetrachloroethylene
1,1,2,2 Tetrachloroethane
Toluene

Chlorobenzene

Ethyl Benzene

M&P Xylenes

O Xylene

2 Hexanone

Styrene

U Compound was analvzed for but not detected. The number proceeding the analvtical flag "U" is the minimum attainable detection limit for th

Quantum Consulting Services, Inc.

Results

155U
155U
155U
155U
155U
155U
155U
155U
155U
1550
155U
155U
155U
155U
155U
155U
155U
155U
1550
155U
155U
155U
155U
155U
155U
155U
155U
155U
155U
155U
282
155U
251
1209
118
155U
155U

Lab Sample ID:

Analyst:
GC/MS ID:

Analysis Time:

Units

ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Keg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg

J  Compound was detected, but it is below the Method Detection Limit/Practical Quantitation Limit. Quantitation is approximate.

E Compound concentration exceeded the method calibration curve. Results are reported as an estimated value.

P.5
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1E

VOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

EPA SAMPLE NO.

2060131-2
Lab Name: Quantex Labs Contract:
Lab Code: Case No.: SAS No.: SDG No.:
Matrix: (soil/water)  SOIL Lab Sample ID: 2060131-2
Sample wit/vol: 1.0 (g/ml) G Lab File ID: V11400.D
Level: (low/med) LOW Date Received:
% Moisture: not dec. 0.00001 Date Analyzed: 03/07/06
GC Column: 1D: (mm) Dilution Factor: 1.0
Soil Extract Volume: 1 (uL) Soil Aliquot Volume: 1 (uL)
CONCENTRATION UNITS:
ug/L. or ug/K UG/KG
Number TiCs found: 10 (ug o/Ka) —_—
CAS NO. COMPOUND NAME RT EST. CONC. Q
1. 000096-14-0 | Pentane, 3-methyl- 7.36 31000 JN
2. 000110-82-7 | Cyclohexane 9.59 10000 JN
3. 001067-20-5 | Pentane, 3,3-diethyl- 10.29 23000 JN
4. 000624-83-9 | Methane, isocyanato- 10.33 15000 JN
5. 000095-93-2 | Benzene, 1,2,4,5-tetramethyl- 20.36 8500 JN
6. 000105-05-5 | Benzene, 1,4-diethyl- 21.10 9500 JN
7. 017301-23-4 | Undecane, 2,6-dimethyl- 21.37 10000 JN
8. 005911-04-6 | Nonane, 3-methyl- 22.30 8600 JN
9. 004489-84-3 | Benzene, (3-methyl-2-butenyl)- 22.99 10000 JN
10. 000090-12-0 | Naphthalene, 1-methyl- 23.81 14000 JN
FORM | VOA-TIC 3/90

P. 6




aﬂaﬂm’ 22 Distribution Boulevard, Edison, New Jersey 08817 (732) 248-3335 FAX (732) 248-0912

Laboratories
Tabulated Analytical Report For TCL Volatile Organics

Client Name: Quantum Consulting Services, Inc. Lab Sample ID:  2060131-03
Client Project: Plumley Analyst; AM

Client Sample ID:  C-1-I-4 GC/MS ID: V11401
Analysis Date: 3/7/12006 Analysis Time:  13:33
Compound Results Units POL
Chloromethane 154U ug/Kg 154
Bromomethane 154U ug/Kg 154
Vinyl Chloride 154U ug/Kg 154
Chloroethane 154U ug/Kg 154
Acetone 154U ug/Kg 154
Carbon Disulfide 154U ug/Kg 154
Methylene Chloride 154U ug/Kg 154
1,1 Dichloroethene 154U ug/Kg 154
trans 1,2 Dichloroethene 154U ug/Kg 154
cis 1,2 Dichloroethene 154U ug/Kg 154
2 Butanone 154U ug/Kg 154
Vinyl Acetate 154U ug/Kg 154
4 Methyl 2 pentanone 154U ug/Kg 154
1,1 Dichloroethane 154U ug/Kg 154
Chloroform 154U ug/Kg 154
1,1,1 Trichloroethane 154U ug/Kg 154
Carbon Tetrachloride 154U ug/Kg 154
1,2 Dichloroethane 154U ug/Kg 154
Bromodichloromethane 154U ug/Kg 154
1,2 Dichloropropane 154U ug/Kg 154
trans 1,3 Dichloropropene 154U ug/Kg 154
cis 1,3 Dichloropropene 154U ug/Kg 154
Trichloroethylene 154U ug/Kg 154
Dibromochloromethane 154U ug/Kg 154
1,1,2 Trichloroethane 154U ug/Kg 154
Benzene 154U ug/Kg 154
2 Chloroethyl Vinyl Ether 154U ug/Kg 154
Bromoform 154U ug/Kg 154
Tetrachloroethylene 154U ug/Kg 154
1,1,2,2 Tetrachloroethane 154U ug/Kg 154
Toluene 369 ug/Kg 154
Chlorobenzene 154U ug/Kg 154
Ethyl Benzene 228 ug/Kg 154
M&P Xylenes 764 ug/Kg 154
O Xylene 128) ug/Kg 154
2 Hexanone 154U ug/Kg 154
Styrene 154U ug/Kg 154
U C d was analvzed for but not d d. The number proceeding the analvtical flag "U" is the minimum attainable detection limit for th Paae 1

J  Compound was detected. but it is below the Method Detection Limit/Practical Quantitation Limit. Quantitation is approximatie.
E Compound concentration exceeded the method calibration curve. Results are reported as an estimated value.

P. 7



1E
VOLATILE ORGANICS ANALYSIS DATA SHEET EPA SAMPLE NO.

TENTATIVELY IDENTIFIED COMPOUNDS

2060131-3
Lab Name: Quantex Labs Contract:
Lab Code: Case No.: SAS No.: SDG No.:
Matrix: (soil/water) SOIL Lab Sample ID: 2060131-3
Sample wt/vol: 1.0 (o/ml) G Lab File ID: V11401.D
Level: (low/med) LOW Date Received:
% Moisture: not dec. 0.00001 Date Analyzed: 03/07/06
GC Column: 1D: (mm) Dilution Factor: 1.0
Soil Extract Volume: 1 (ub) Soil Aliquot Volume: 1 (ul)
CONCENTRATION UNITS:
ug/L or ug/K UG/KG
Number TICs found: 10 (19 o/Ko) _—
CAS NO. COMPOUND NAME RT EST. CONC. Q
1. 000096-14-0 | Pentane, 3-methyl- 7.32 27000 JN
2. 000110-82-7 | Cyclohexane 9.59 5300 JN
3. 015877-57-3 | Pentanal, 3-methyl- 10.25 20000 JN
4. 000108-87-2 | Cyclohexane, methyl- 11.40 5600 JN
5. 000589-81-1 Heptane, 3-methyl- 13.25 4800 JN
6. 000108-87-2 | Cyclohexane, methyl- 16.43 4400 JN
7. 062338-57-2 | 1,4-Cyclohexadiene, 3-ethenyl-1, 19.10 4600 JN
8. 000527-84-4 | Benzene, 1-methyl-2-(1-methylet 21.08 6800 JN
9. 000090-12-0 | Naphthalene, 1-methyl- 23.79 4700 JN
10. 000091-57-6 | Naphthalene, 2-methyl- 24.11 4600 JN
FORM | VOA-TIC 3/90

P. 8



””M’a’ 22 Distribution Boulevard, Edison, New Jersey 08817 (732) 248-3335 FAX (732) 248-0912

laboratories
Tabulated Analytical Report For TCL Volatile Organics

Client Name: Quantum Consulting Services, Inc. Lab Sample ID:  2060131-04
Client Project: Plumley Analyst: AM

Client Sample ID:  C-1-N-4 GC/MS ID: V11402
Analysis Date: 3/7/2006 Analysis Time:  14:14
Compound Results Units POQL
Chloromethane 143U ug/Kg 143
Bromomethane 143U ug/Kg 143
Vinyl Chloride 143U ug/Kg 143
Chloroethane 143U ug/Kg 143
Acetone 143U ug/Kg 143
Carbon Disulfide 143U ug/Kg 143
Methylene Chloride 143U ug/Kg 143
1,1 Dichloroethene 143U ug/Kg 143
trans 1,2 Dichloroethene 143U ug/Kg 143
cis 1,2 Dichloroethene 143U ug/Kg 143
2 Butanone 143U ug/Kg 143
Vinyl Acetate 143U ug/Kg 143
4 Methyl 2 pentanone 143U ug/Kg 143
1,1 Dichioroethane 143U ug/Kg 143
Chloroform 143U ug/Kg 143
1,1,1 Trichloroethane 143U ug/Kg 143
Carbon Tetrachloride 143U ug/Kg 143
1,2 Dichloroethane 143U ug/Kg 143
Bromodichloromethane 143U ug/Kg 143
1,2 Dichloropropane 143U ug/Kg 143
trans 1,3 Dichloropropene 143U ug/Kg 143
cis 1,3 Dichloropropene 143U ug/Kg 143
Trichloroethylene 143U ug/Kg 143
Dibromochloromethane 143U ug/Kg 143
1,1,2 Trichloroethane 143U ug/Kg 143
Benzene 143U ug/Kg 143
2 Chloroethyl Vinyl Ether 143U ug/Kg 143
Bromoform 143U ug/Kg 143
Tetrachloroethylene 143U ug/Kg 143
1,1,2,2 Tetrachloroethane 143U ug/Kg 143
Toluene 202 ug/Kg 143
Chlorobenzene 143U ug/Kg 143
Ethyl Benzene 187 ug/Kg 143
M&P Xylenes 394 ug/Kg 143
O Xylene 97.9] ug/Kg 143
2 Hexanone 143U ug/Kg 143
Styrene 143U ug/Kg 143
U Compound was analvzed for but not detected. The number proceeding the analvtical flag "U" is the minimum attainable detection limit for th page 1

J  Compound was detected, but it is below the Method Detection Limit/Practical Quantitation Limit. Quantitation is approximate.

E Compound concentration exceeded the method calibration curve. Results are reported as an estimated value.

P.9



1E

VOLATILE ORGANICS ANALYSIS DATA SHEET EPA SAMPLE NO.

TENTATIVELY IDENTIFIED COMPOUNDS
20601314
Lab Name: Quantex Labs Contract: -
Lab Code: Case No.: SAS No.: SDG No.:

Matrix: (soil/water) SOIL

Sample wt/vol: 1.0 (g/ml) G
Level: (low/med) LOW

% Moisture: not dec. 0.00001

Lab Sample ID: 2060131-4
Lab File ID: V11402.D
Date Received:

Date Analyzed: 03/07/06

GC Column: iD: {(mm) Dilution Factor: 1.0
Soil Extract Volume: 1 (ub) Soil Aliquot Volume: 1 (uL)
CONCENTRATION UNITS:
ug/L or ug/K UG/KG
Number TICs found: 10 (g o/Ko) —
CAS NO. COMPOUND NAME RT EST. CONC. Q
1. 000110-54-3 | Hexane 7.34 23000 JN
2. 000110-82-7 | Cyclohexane 9.61 4400 JN
3. 000111-36-4 | Butane, 1-isocyanato- 10.31 26000 JN
4. 000624-83-9 | Methane, isocyanato- 10.37 13000 JN
5. 074752-93-5 | Cyclopropane, 1,1,2 3-tetramethy 11.49 4300 JN
6. 000111-65-9 | Octane 13.32 3700 JN
7. 003728-54-9 | Cyclohexane, 1-ethyl-2-methyl- 15.55 3200 JN
8. 001795-15-9 | Cyclohexane, octyl- 16.47 3300 JN
9. 002039-89-6 | Benzene, 2-ethenyl-1,4-dimethyl- 21.08 4800 JN
10. 000090-12-0 | Naphthalene, 1-methyl- 23.81 3100 JN
FORM | VOA-TIC 3/90

P. 10




Wﬂ”’gl 22 Distribution Boulevard, Edison, New Jersey 08817 (732)248-3335 FAX (732) 248-0912

Laboratories
Tabulated Analytical Report For TCL Semi-Volatile Organics

Client Name: Quantum Consulting Services, Inc. Lab Sample ID: 2060131-01
Client Project: Plumley Analyst: AM

Client Sample ID:  C-2-N-4 GC/MS ID: C01416
Analysis Date: 3/9/2006 Analysis Time:  12:19PM
Compound Results Units POL
Phenol 149 ug/Kg 662
bis(2-Chloroethyl)ether 662U ug/Kg 662
2-Chlorophenol 662U ug/Kg 662
1,3-Dichlorobenzene 662U ug/Kg 662
1,4-Dichlorobenzene 662U ug/Kg 662
1,2-Dichlorobenzene 662U ug/Kg 662
2-Methylphenol 453] ug/Kg 662
2,2'-oxybis(1-Chloropropane) 662U ug/Kg 662
4-Methylphenol 662U ug/Kg 662
N-Nitroso-di-n-propylamine 662U ug/Kg 662
Hexachloroethane 662U ug/Kg 662
Nitrobenzene 662U ug/Kg 662
Isophorone 662U ug/Kg 662
2-Nitrophenol 662U ug/Kg 662
2,4-Dimethylphenol 662U ug/Kg 662
bis(2-Chloroethoxy)methane 662U ug/Kg 662
2,4-Dichlorophenol 662U ug/Kg 662
1,2,4-Trichlorobenzene 662U ug/Kg 662
Naphthalene 3781 ug/Kg 662
4-Chloroaniline 662U ug/Kg 662
Hexachlorobutadiene 662U ug/Kg 662
4-Chloro-3-methylphenol 662U ug/Kg 662
2-Methylnaphthalene 4855 ug/Kg 662
Hexachlorocyclopentadiene 662U ug/Kg 662
2,4,6-Trichlorophenol 662U ug/Kg 662
2.4,5-Trichlorophenol 662U ug/Kg 662
2-Chloronaphthalene 662U ug/Kg 662
2-Nitroaniline 662U ug/Kg 662
Dimethylphthalate 662U ug/Kg 662
Acenaphthylene 662U ug/Kg 662
2,6-Dinitrotoluene 662U ug/Kg 662
3-Nitroaniline 662U ug/Kg 662
Acenaphthene 1121 ug/Kg 662
2,4-Dinitrophenol 662U ug/Kg 662
4-Nitrophenol 662U ug/Kg 662
Dibenzofuran 662U ug/Kg 662
2,4-Dinitrotoluene 662U ug/Kg 662
U C d was analyzed for but not detected. The number proceeding the analvtical flag "U" is the minimum attainable detection limit for th Pagce 1
J  Compound was detected. but it is below the Method Detection Limit/Practical Quantitation Limit. Quantitation is approximate. b

E C de ation exceeded the method calibration curve. Results are reported as an estimated value.

P. 11



””aﬂm’ 22 Distribution Boulevard, Edison, New Jersey 08817 (732) 248-3335 FAX (732) 248-0912

Labhoratories
Tabulated Analytical Report For TCL Semi-Volatile Organics

Client Name:

Client Project: Plumley
Client Sample ID:  C-2-N-4
Analysis Date: 3/9/2006
Compound

Diethylphthalate

4-chlorophenyl-phenylether
Fluorene

4-Nitroaniline
4,6-Dinitro-2-methylphenol
N-Nitrosodiphenylamine
4-Bromophenyl-phenylether
Hexachlorobenzene
Pentachlorophenol
Phenanthrene

Anthracene

Carbazole
Di-n-butylphthalate
Fluoranthene

Pyrene
Butylbenzylphthalate
3,3'-Dichlorobenzidine
Benzo(a)anthracene
Chrysene
bis(2-Ethylhexyl)phthalate
Di-n-octylphthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g,h,i)perylene

U Compound was analvzed for but not detected. The number proceeding the analvtical flag "U" is the minimum attainable detection limit for th

Quantum Consulting Services, Inc.

Results

662U
662U
1816
662U
662U

662U

662U
662U
662U
7330
1614
662U
662U
3950
4873
662U
662U
568
1558
662U
662U
554]
429])
568])
1713
662U
1706

Lab Sample ID:
Analyst:
GC/MS ID:

Analysis Time:

Units

ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg

J  Compound was detected, but it is below the Method Detection Limit/Practical Quantitation Limit. Quantitation is approximate,

E Compound concentration exceeded the method calibration curve. Results are reported as an estimated value.

P.12

2060131-01

12:19PM

662
662
662
662
662
662
662
662
662
662
662
662
662
662
662
662
662
662
662
662
662
662
662
662
662
662
662

Page 2



1F

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET ~ EPA SAMPLE NO.

TENTATIVELY IDENTIFIED COMPOUNDS
20601311
Lab Name: Quantex Laboratories, Inc. Contract:
Lab Code: 12766 Case No.: SAS No.: SDG No.:
Matrix: (soil/water) SOIL LL.ab Sample ID: 2060131-1
Sample wh/vol: 1 (g/ml) G Lab File ID: C01416.D
Level: (low/med) LOW Date Received:
% Moisture: 1 decanted: (Y/N) N Date Extracted:
Concentrated Extract Volume: 1 (uL) Date Analyzed: 03/09/06
Injection Volume: 1.0 (ulb) Dijution Factor. 1.0
GPC Cleanup: (Y/N) N pH:
CONCENTRATION UNITS:
Number TICs found: 30 (ug/L or ug/Kg) UG/KG
CAS NUMBER COMPOUND NAME RT EST. CONC. Q
1. 000581-42-0 | Naphthalene, 2,6-dimethyl- 16.40 3200 JN
2. 000575-43-9 | Naphthalene, 1,6-dimethy!- 16.63 4400 JN
3. 000582-16-1 | Naphthalene, 2,7-dimethyl- 16.68 4500 JN
4. 001795-15-9 | Cyclohexane, octyl- 16.80 1100 JN
5. 006117-97-1 Dodecane, 4-methyl- 16.91 4600 JN
6. 000000-00-0 | Decahydro-4,4,8,9,10-pentameth 17.20 1800 JN
7. 000829-26-5 | Naphthalene, 2,3,6-trimethyl- 18.06 1700 JN
8. 002131-42-2 | Naphthalene, 1,4,6-trimethyl- 18.12 1900 JN
9. 002245-38-7 | Naphthalene, 1,6,7-trimethyl- 18.35 1100 JN
10. 002131-41-1 Naphthalene, 1,4,5-trimethyl- 18.38 1600 JN
11. unknown substituted naphthalene 18.57 1900 J
12. 000629-50-5 | Tridecane 19.28 2600 JN
13. 000529-05-5 | Azulene, 7-ethyl-1,4-dimethyl- 19.89 2000 JN
14. 001921-70-6 | Pentadecane, 2,6,10,14-tetramet 19.97 7200 JN
15. 000272-30-0 | Benzo[b]selenophene 20.40 2300 JN
16. 001795-17-1 Dodecylcyclohexane 20.70 1300 JN
17. 000629-59-4 | Tetradecane 21.14 2900 JN
18. 002039-89-6 | Benzene, 2-ethenyl-1,4-dimethyl- 12.42 1400 JN
19. 004413-21-2 | Cyclopentane, 1,1"-ethylidenebis- 12.91 1300 JN
20. 017301-23-4 Undecane, 2,6-dimethyl- 13.27 2500 JN
21. 061142-20-9 | Cyclohexane, (4-methylpentyl)- 13.76 1600 JN
22. 000629-92-5 | Nonadecane 13.90 1600 JN
23. 026730-14-3 | Tridecane, 7-methyl- 14.18 3900 JN
24. 033641-78-0 | Phenol, p-(2-methylaliyl)- 14.50 1700 JN
25 021693-54-9 | Naphthalene, 1,2,3,4-tetrahydro- 14.70 1300 JN
26. 021564-91-0 | Naphthalene, 1,2,3,4-tetrahydro- 14.85 2200 JN
27. 000090-12-0 | Naphthalene, 1-methyl- 15.07 3900 JN
28. 001678-93-9 | Cyclohexane, butyi- 15.32 1200 JN
29. 003891-98-3 | Dodecane, 2,6,10-trimethyl- 15.72 2400 JN
30. 000000-00-0 | Decahydro-4,4,8,9,10-pentameth 15.90 1600 JN
FORM | SV-TIC 3/90

P. 13




Wﬂ”lg’ 22 Distribution Boulevard, Edison, New Jersey 08817 (732) 248-3335 FAX (732) 248-0912

Laboratories
Tabulated Analytical Report For TCL Semi-Volatile Organics

Client Name: Quantum Consulting Services, Inc. Lab Sample ID:  2060131-02
Client Project: Plumley Analyst: AM
Client Sample ID:  C-2-1-4 GC/MS 1D: C01417
Analysis Date: 3/9/2006 Analysis Time:  1:10PM
Compound Results Units POL
Phenol 661U ug/Kg 661
bis(2-Chloroethyl)ether 661U ug/Kg 661
2-Chlorophenol 661U ug/Kg 661
1,3-Dichlorobenzene 661U ug/Kg 661
1,4-Dichlorobenzene 661U ug/Kg 661
1,2-Dichlorobenzene 661U ug/Kg 661
2-Methylphenol 340] ug/Kg 661
2,2'-oxybis(1-Chloropropane) 661U ug/Kg 661
4-Methylphenol 661U ug/Kg 661
N-Nitroso-di-n-propylamine 661U ug/Kg 661
Hexachloroethane 661U ug/Kg 661
Nitrobenzene 661U ug/Kg 661
JIsophorone 661U ug/Kg 661
2-Nitrophenol 661U ug/Kg 661
2,4-Dimethylphenol 661U ug/Kg 661
bis(2-Chloroethoxy)methane 661U ug/Kg 661
2,4-Dichlorophenol 661U ug/Kg 661
1,2,4-Trichlorobenzene 661U ug/Kg 661
Naphthalene 620] ug/Kg 661
4-Chloroaniline 661U ug/Kg 661
Hexachlorobutadiene 661U ug/Kg 661
4-Chloro-3-methylphenol 661U ug/Kg 661
2-Methylnaphthalene 12569 ug/Kg 661
Hexachlorocyclopentadiene 661U ug/Kg 661
2,4,6-Trichlorophenol 661U ug/Kg 661
2.,4,5-Trichlorophenol 661U ug/Kg 661
2-Chloronaphthalene 661U ug/Kg 661
2-Nitroaniline 661U ug/Kg 661
Dimethylphthalate 661U ug/Kg 661
Acenaphthylene 661U ug/Kg 661
2,6-Dinitrotoluene 661U ug/Kg 661
3-Nitroaniline 661U ug/Kg 661
Acenaphthene 1291 ug/Kg 661
2,4-Dinitrophenol 661U ug/Kg 661
4-Nitrophenol 661U ug/Kg 661
Dibenzofuran 661U ug/Kg 661
2,4-Dinitrotoluene 661U ug/Kg 661
U Compound was analvzed for but not detected. The number proceeding the analvtical flag "U" is the minimum attainable detection limit for th Page 1

J  Compound was detecied. but it is below the Method Detection Limit/Practical Quantitation Limit, Quantitation is approximate.

E Compound concentration exceeded the method calibration curve. Results are reported as an estimated value.

P. 14



””ﬂ”’a’ 22 Distribution Boulevard, Edison, New Jersey 08817 (732) 248-3335 FAX (732)248-0912

Laboratories
Tabulated Analytical Report For TCL Semi-Volatile Organics

Client Name:

Client Project: Plumley
Client Sample ID:  C-2-1-4
3/9/2006

Analysis Date:

Compound

Diethylphthalate
4-chlorophenyl-phenylether
Fluorene

4-Nitroaniline
4,6-Dinitro-2-methylphenol
N-Nitrosodiphenylamine
4-Bromophenyl-phenylether
Hexachlorobenzene
Pentachlorophenol
Phenanthrene

Anthracene

Carbazole
Di-n-butylphthalate
Fluoranthene

Pyrene
Butylbenzylphthalate
3,3'-Dichlorobenzidine
Benzo(a)anthracene
Chrysene
bis(2-Ethylhexy!)phthalate
Di-n-octylphthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g,h,i)perylene

U Compound was analyzed for but not d

d. The

T

nri

a:

Quantum Consulting Services, Inc.

Results

661U
661U
1666
661U
661U
661U
661U
661U
661U
4447
1114
661U
661U
2185
5507
661U
661U
1036
1728
661U
661U
861
739
1141
1195
661U
1156

Lab Sample ID:
Analyst:
GC/MS ID:

Analysis Time:

Units

ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg

a the analvtical flag "U" is the minimum attainable detection limit for th

J  Compound was detected, but it is below the Method Detection Limit/Practical Quantitation Limit. Quantitation is approximate.

E Compound concentration exceeded the method calibration curve. Results are reported as an estimated value.

P. 15

2060131-02

661
661
661
661
661
661
661
661
661
661
661
661
661
661
661
661
661
661
661
661
661
661
661
661
661
661
661
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1F
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET  EPA SAMPLE NO.

TENTATIVELY IDENTIFIED COMPOUNDS
2060131-2
Lab Name: Quantex Laboratories, Inc. Contract:
Lab Code: 12766 Case No.. SAS No.: SDG No.:
Matrix: (soil/water) SOIL Lab Sample iD: 2060131-2
Sample wt/vol: 1 (g/ml) G Lab File ID: C01417.D
Level: (low/med) LOW Date Received:
% Moisture: 1 decanted: (Y/N) N Date Extracted:
Concentrated Extract Volume: 1 (uL) Date Analyzed: 03/09/06
Injection Volume: 1.0 (uL) Dilution Factor: 1.0
GPC Cleanup: (Y/N) N pH:
CONCENTRATION UNITS:
Number TICs found: 29 (ug/L or ug/Kg) UG/KG
CAS NUMBER COMPOUND NAME RT EST. CONC. Q
1. 000563-16-6 | Hexane, 3,3-dimethyl- 11.90 3500 JN
2. 000095-93-2 | Benzene, 1,2,4,5-tetramethyl- 12.46 5000 JN
3. 054411-09-5 | 1H-Pyrazole-1-carboxaldehyde, 4 12.93 8700 JN
4. 017301-23-4 | Undecane, 2,6-dimethyl- 13.31 9600 JN
5. 021293-02-7 | 3,5-Octadiene, 4,5-diethyl-, (E,Z) 13.63 3800 JN
6. 004292-75-5 | Cyclohexane, hexyl- 13.78 6300 JN
7. 054823-95-9 | Cyclohexane, 1-(cyclohexyimeth 13.94 6100 JN
8. 026730-14-3 | Tridecane, 7-methyl- 14.23 16000 JN
9. 000700-12-9 | Benzene, pentamethyl- 14.53 7300 JN
10. 006682-06-0 | 1H-Indene, 2,3-dihydro-4,5,7-trim 14.74 5100 JN
11. 000629-92-5 | Nonadecane 14.89 9000 JN
12. 000090-12-0 | Naphthalene, 1-methyl- 15.09 16000 JN
13. 003891-98-3 | Dodecane, 2,6,10-trimethyl- 15.76 6200 JN
14. 000000-00-0 | Decahydro-4,4,8,9,10-pentameth 15.94 4200 JN
15, 000581-42-0 | Naphthaiene, 2,6-dimethyl- 16.46 11000 JN
16. 000613-13-8 | 2-Anthracenamine 16.75 14000 JN
17. 004292-19-7 | Dodecane, 1-iodo- 16.95 11000 JN
18. 000000-00-0 | Decahydro-4.4,8,9,10-pentameth 17.24 5600 JN
19. 002245-38-7 | Naphthalene, 1,6,7-trimethyi- 18.11 5700 JN
20. 002131-42-2 Naphthalene, 1,4,6-trimethyl- 18.18 7000 JN
21. 000829-26-5 | Naphthalene, 2,3,6-trimethyl- 18.44 5200 JN
22. 002131-41-1 Naphthalene, 1,4,5-trimethyl- 18.61 4900 JN
23. 000112-95-8 | Eicosane 19.31 5600 JN
24. 000529-05-5 | Azulene, 7-ethyl-1,4-dimethyl- 19.94 3500 JN
25. 001921-70-6 | Pentadecane, 2,6,10,14-tetramet 20.02 15000 JN
26. 000613-33-2 | 4,4'-Dimethylbiphenyl 20.44 5900 JN
27. 000529-05-5 | Azulene, 7-ethyl-1,4-dimethyl- 20.75 3800 JN
28. 000613-33-2 | 4 4'-Dimethylbiphenyl 21.04 4700 JN
29. 000629-59-4 | Tetradecane 21.19 8000 JN
FORM | SV-TIC 3/90

P. 16



””aﬂm’ 22 Distribution Boulevard, Edison, New Jersey 08817 (732) 248-3335 FAX (732) 248-0912

Laboratories
Tabulated Analytical Report For TCL Semi-Volatile Organics

Client Name: Quantum Consulting Services, Inc. Lab Sample ID:  2060131-03
Client Project: Plumley Analyst: - AM

Client Sample ID:  C-1-1-4 GC/MS ID: C01418
Analysis Date: 3/9/2006 Analysis Time:  2:01PM
Compound Results Units POL
Phenol 600U ug/Kg 600
bis(2~Chloroethyl)ether 600U ug/Kg 600
2-Chlorophenol 600U ug/Kg 600
1,3-Dichlorobenzene 600U ug/Kg 600
1,4-Dichlorobenzene 600U ug/Kg 600
1,2-Dichlorobenzene 600U ug/Kg 600
2-Methylphenol 1198 ug/Kg 600
2,2"-oxybis(1-Chloropropane) 600U ug/Kg 600
4-Methylphenol 600U ug/Kg 600
N-Nitroso-di-n-propylamine 600U ug/Kg 600
Hexachloroethane 600U ug/Kg 600
Nitrobenzene 600U ug/Kg 600
Isophorone 600U ug/Kg 600
2-Nitrophenol 600U ug/Kg 600
2,4-Dimethylphenol 600U ug/Kg 600
bis(2-Chloroethoxy)methane 600U ug/Kg 600
2,4-Dichlorophenol 600U ug/Kg 600
1,2,4-Trichlorobenzene 600U ug/Kg 600
Naphthalene 462] ug/Kg 600
4-Chloroaniline 600U ug/Kg 600
Hexachlorobutadiene 600U ug/Kg 600
4-Chloro-3-methylphenol 600U ug/Kg 600
2-Methylnaphthalene 3190 ug/Kg 600
Hexachlorocyclopentadiene 600U ug/Kg 600
2,4,6-Trichlorophenol 600U ug/Kg 600
2,4,5-Trichlorophenol 600U ug/Kg 600
2-Chloronaphthalene 600U ug/Kg 600
2-Nitroaniline 600U ug/Kg 600
Dimethylphthalate 600U ug/Kg 600
Acenaphthylene 600U ug/Kg 600
2,6-Dinitrotoluene 600U ug/Kg 600
3-Nitroaniline 600U ug/Kg 600
Acenaphthene 503J ug/Kg 600
2,4-Dinitrophenol 600U ug/Kg 600
4-Nitrophenol 600U ug/Kg 600
Dibenzofuran 600U ug/Kg 600
2 A-Dinitrotoluene 600U ug/Kg 600
U G d was analvzed for but not d d. The ber proceeding the analvtical flag "U" is the minimum attainable detection limit for th Page 1

J  Compound was detected, but it is below iire Method Detection Limit/Practical Quantitation Limit. Quantitation is approximate.

E Compound concentration exceeded the method calibration curve. Results ave reported as an estimated value.

P. 17



””ﬂ”’e’ 22 Distribution Boulevard, Edison, New Jersey 08817 (732)248-3335 FAX (732) 248-0912

Laboratories
Tabulated Analytical Report For TCL Semi-Volatile Organics

Client Name:

Client Project: Plumley
Client Sample ID:  C-1-1-4
Analysis Date: 3/9/2006
Compound

Diethylphthalate

4-chlorophenyl-phenylether
Fluorene

4-Nitroaniline
4,6-Dinitro-2-methylphenol
N-Nitrosodiphenylamine
4-Bromophenyl-phenylether
Hexachlorobenzene
Pentachlorophenol
Phenanthrene

Anthracene

Carbazole
Di-n-butylphthalate
Fluoranthene

Pyrene
Butylbenzylphthalate
3,3'-Dichlorobenzidine
Benzo(a)anthracene
Chrysene
bis(2-Ethylhexyl)phthalate
Di-n-octylphthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g,h,i)perylene

U Compound was analyzed for but not detected. The number proceeding the anatvtical flag "U" is the minimum attainable detection limit for th

Quantum Consulting Services, Inc.

Results

600U
600U
606
600U
600U
600U
600U
600U
600U
1662
410J
600U
600U
877
2189
600U
600U
521
1004
600U
600U
473]
453]
462]
415J
600U
546]

Lab Sample ID:
Analyst:

GC/MS ID:
Analysis Time:

Units

ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg

J Compound was detected. but it is below the Method Detection Limit/Practical Quantitation Limit. Quantitation is approximate.

E Compound concentration exceeded the method calibration curve. Results are reported as an estimated valae,

P.

18

2060131-03

600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
600
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1F

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET  EPA SAMPLE NO.

TENTATIVELY IDENTIFIED COMPOUNDS

2060131-3
Lab Name: Quantex Laboratories, Inc. Contract:
Lab Code: 12766 Case No.: SAS No.: SDG No.:
Matrix: (soil/water) SOIL Lab Sample ID: 2060131-3
Sample wt/vol: 1 {g/ml) G Lab File ID: C01418.D
Level: (low/med) LOW Date Received:
% Moisture: 1 decanted: (Y/N) N Date Extracted:
Concentrated Extract Volume: 1 (uL) Date Analyzed: 03/09/06
Injection Volume: 1.0 {(ub) Dilution Factor: 1.0
GPC Cleanup: (Y/N) N pH:
CONCENTRATION UNITS:
Number TICs found: 30 (ug/L or ug/Kg) UG/KG
CAS NUMBER COMPOUND NAME RT EST. CONC. Q
1. 000768-00-3 | Benzene, (1-methyl-1-propenyl)-, 12.45 1400 JN
2. 004926-90-3 | Cyclohexane, 1-ethyl-1-methyl- 12.94 1000 JN
3. 017301-23-4 | Undecane, 2,6-dimethyl- 13.29 1400 JN
4. 061142-20-9 | Cyclohexane, (4-methylpenty))- 13.78 1100 JN
5. 062108-25-2 | Decane, 2,6,7-trimethy!- 14.20 2700 JN
6. 020294-32-0 | 6-Methyl-4-indanol 14.52 1100 JN
7. 056292-65-0 | Dodecane, 2,5-dimethyl- 14.89 1000 JN
8. 000090-12-0 | Naphthalene, 1-methyi- 15.08 2600 JN
9. 003891-98-3 | Dodecane, 2,6,10-trimethyl- - 15.75 1600 JN
10. 000295-17-0 | Cyclotetradecane 15.95 1200 JN
11. 000582-16-1 Naphthalene, 2,7-dimethyl- 16.44 2800 JN
12. 000573-98-8 | Naphthalene, 1,2-dimethyl- 16.67 2700 JN
13. 054832-83-6 | 1H-Indene, octahydro-2,2,4,4,7,7 16.71 3400 JN
14. 000544-76-3 | Hexadecane 16.94 3200 JN
15. 000000-00-0 | Decahydro-4,4,8,9,10-pentameth 17.23 1200 JN
16. 002131-42-2 | Naphthalene, 1,4,6-trimethyl- 17.80 1800 JN
17. 002245-38-7 | Naphthalene, 1,6,7-trimethyl- 18.10 1800 JN
18. 000829-26-5 | Naphthalene, 2,3,6-trimethyl- 18.18 2600 JN
19. unknown trimethyl naphthalene 18.39 1000 J
20. unknown trimethyl naphthalene 18.44 1800 J
21. unknown trimethyl naphthalene 18.62 2500 J
22 000490-65-3 | Naphthalene, 1-methyl-7-(1-meth 19.15 1300 JN
23. 000529-05-5 | Azulene, 7-ethyl-1,4-dimethyl- 19.25 1100 JN
24. 000112-40-3 | Dodecane 19.32 3100 JN
25 001921-70-6 | Pentadecane, 2,6,10,14-tetramet 20.03 5200 JN
26. 000613-33-2 | 4.4-Dimethylbiphenyl 20.45 3200 JN
27 000638-36-8 | Hexadecane, 2,6,10,14-tetramet 21.20 3800 JN
28. 001961-96-2 | 1H-Indene, 1-phenyl- 22.72 1100 JN
29. 000613-12-7 | Anthracene, 2-methyl- 22.95 1300 JN
30. 000603-11-2 | 1,2-Benzenedicarboxylic acid, 3- 28.31 2000 JN
FORM | SV-TIC 3/90

P. 19



””ﬂ”’a’ 22 Distribution Boulevard, Edison, New Jersey 08817 (732) 248-3335 FAX (732) 248-0912

Laboratories
Tabulated Analytical Report For TCL Semi-Volatile Organics

Client Name:

Client Project: Plumley
Client Sample ID:  C-1-N-4
Analysis Date: 3/9/2006

Compound

Phenol
bis(2-Chloroethyl)ether
2-Chlorophenol
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,2-Dichlorobenzene
2-Methylphenol
2,2"-oxybis(1-Chloropropane)
4-Methylphenol
N-Nitroso-di-n-propylamine
Hexachloroethane
Nitrobenzene

Isophorone

2-Nitrophenol
2,4-Dimethylphenol
bis(2-Chloroethoxy)methane
2,4-Dichlorophenol
1,2,4-Trichlorobenzene
Naphthalene
4-Chloroaniline
Hexachlorobutadiene
4-Chloro-3-methylphenol
2-Methylnaphthalene
Hexachlorocyclopentadiene
2,4,6-Trichlorophenol
2,4,5-Trichlorophenol
2-Chloronaphthalene
2-Nitroaniline
Dimethylphthalate
Acenaphthylene
2,6-Dinitrotoluene
3-Nitroaniline
Acenaphthene
2,4-Dinitrophenol
4-Nitrophenol

Dibenzofuran
2,4-Dinitrotoluene

U Compound was analyzed for but not detected. The number proceeding the analvtical flag "U" is the minimum attainable detection limit for th

Quantum Consulting Services, Inc.

Results

652U
652U
652U
652U
652U
652U
345]
652U
652U
652U
652U
652U
652U
652U
652U
652U
652U
652U
802
652U
652U
652U
4579
652U
652U
652U
652U
652U
652U
652U
652U
652U
530]
652U
652U
652U
652U

Lab Sample ID:
Analyst:
GC/MS ID:

Analysis Time:

Units

ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg

J  Compound was detected. but it is below the Method Detection Limit/Practical Quantitation Limit, Quantitation is approximate.

E Compound concentration exceeded the method calibration curve. Results are reported as an estimated value.

P. 20
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Laboratories
Tabulated Analytical Report For TCL Semi-Volatile Organics

Client Name:

Client Project: Plumley
Client Sample ID:  C-1-N-4
Analysis Date: 3/9/2006

Compound

Diethylphthalate
4-chlorophenyl-phenylether
Fluorene

4-Nitroaniline
4,6-Dinitro-2-methylphenol
N-Nitrosodiphenylamine
4-Bromophenyl-phenylether
Hexachlorobenzene
Pentachlorophenol
Phenanthrene

Anthracene

Carbazole
Di-n-butylphthalate
Fluoranthene

Pyrene
Butylbenzylphthalate
3,3"-Dichlorobenzidine
Benzo(a)anthracene
Chrysene
bis(2-Ethylhexyl)phthalate
Di-n-octylphthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g,h,i)perylene

U Compound was analvzed for but not detected. The number proceeding the analvtical flag "U" is the minimum attainable detection limit for th

Quantum Consulting Services, Inc.

Results

652U
652U
603J
652U
652U
652U
652U
652U
652U
1778
494]
652U
652U
1312
2894
652U
652U
859
1462
652U
652U
763
607]
703
5947
652U
714

Lab Sample ID:
Analyst:
GC/MS ID:

Analysis Time:

Units

ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg
ug/Kg

J  Compound was detected. but it is below the Method Detection Limit/Practical Quantitation Limit. Quantitation is approximate.

E Compound concentration exceeded the method calibration curve. Results are reported as an estimated value.

P. 21
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SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET  EPA SAMPLE NO.

TENTATIVELY IDENTIFIED COMPOUNDS

2060131-4
Lab Name: Quantex Laboratories, Inc. Contract:
Lab Code: 12766 Case No.: SAS No.: SDG No.:
Matrix: (soil/water) SOIL Lab Sample ID: 2060131-4
Sample wt/vol: 1 (g/ml) G Lab File ID: C01419.D
Level: (low/med) LOW Date Received:
% Moisture: 1 decanted: (Y/N) N Date Extracted:
Concentrated Extract Volume: 1 (uL) Date Analyzed: 03/09/06
Injection Volume: 1.0 (ul) Dilution Factor: 1.0
GPC Cleanup: (Y/N) N pH:
CONCENTRATION UNITS:
Number TICs found: 30 (ug/L or ug/Kg) UG/KG
CAS NUMBER COMPOUND NAME RT EST. CONC. Q
1. 002980-69-0 | Undecane, 4-methyl- 11.87 1400 JN
2. 000767-99-7 | Benzene, (1-methyl-1-propenyl)-, 12.44 1500 JN
3. 017301-23-4 | Undecane, 2,6-dimethyl- 13.29 2300 JN
4. 061142-20-9 | Cyclohexane, (4-methylpentyl)- 13.78 1600 JN
5. 006069-98-3 | Cyclohexane, 1-methyi-4-(1-met 13.93 1800 JN
6. 005911-04-6 | Nonane, 3-methyil- 14.22 3900 JN
7. 020294-32-0 | 6-Methyl-4-indanol 14.52 1600 JN
8. 013287-24-6 | Nonadecane, 9-methyl- 14.89 1500 JN
9. 000090-12-0 | Naphthalene, 1-methyl- 15.08 3700 JN
10. 000638-36-8 | Hexadecane, 2,6,10,14-tetramet 15.75 2000 JN
11. 016205-96-2 | Acrylophenone, 2,2' 5-trimethyi- 15.94 1300 JN
12. 000581-42-0 | Naphthalene, 2,6-dimethyl- 16.44 3000 JN
13. 000573-98-8 | Naphthalene, 1,2-dimethyl- 16.67 3200 JN
14. 000575-43-9 | Naphthalene, 1,6-dimethyl- 16.73 2600 JN
15. 000544-76-3 | Hexadecane 16.94 3300 JN
16. 002027-17-0 | Naphthalene, 2-(1-methylethyl)- 17.80 2200 JN
17. 002131-42-2 | Naphthalene, 1,4,6-trimethyl- 18.10 3100 JN
18. 002245-38-7 | Naphthalene, 1,6,7-trimethyl- 18.18 2700 JN
19. 000829-26-5 | Naphthalene, 2,3,6-trimethyl- 18.39 1500 JN
20. unknown trimethyl naphthalene 18.62 1500 J
21. 000490-65-3 | Naphthalene, 1-methyl-7-(1-meth 19.15 1300 JN
22. 001921-70-6 | Pentadecane, 2,6,10,14-tetramet 19.32 29800 JN
23. 000613-33-2 | 4.,4'-Dimethylbiphenyl 19.58 1800 JN
24. 000529-05-5 | Azulene, 7-ethyl-1,4-dimethyl- 19.95 1400 JN
25. 001921-70-6 | Pentadecane, 2,6,10,14-tetramet 20.03 5000 JN
26. 000613-33-2 | 4,4'-Dimethylbiphenyl 20.45 3100 JN
27. 028239-47-6 | 2,4,6(1H,3H,5H)-Pyrimidinetrione 20.78 1600 JN
28. 000638-36-8 | Hexadecane, 2,6,10,14-tetramet 21.20 3700 JN
29. 000613-12-7 | Anthracene, 2-methyl- 22.95 1400 JN
30. 003674-73-5 | Phenanthrene, 2,3,5-trimethyl- 25.28 2600 JN
FORM | SV-TIC 3/90

P. 22




Remarkable produc om Nature’s own laboratory™

Corporate/Research Facility
705 General Washington Avenue, Suite 500
Norristown, Pennsylvania 19403

888-24GREEN
(610) 539-8383 Fax
Quantum Consulting Services, Inc. Sample date January 30, 2006
11 Westwood Road Sample by KM
East Brunswick, New Jersey 08816 Report date February 6, 2006
Attention Dr Charles Bruno
Project Matt Petroleum
Assay NO. 013006C
Sample Identification Contamination degraders
(per gram)
C-1-1-2 1x10*
C-1-N-2 1x10°
C-2-1-2 1x10*
C-2-N-2 1x10°

Each soil sample was added to a flasks containing sterile water and placed on a rotary
shaker. After 5 minutes of agitation one milliliter of the washed soil was removed from
each flasks and diluted further using sterile water. Following the serial dilution method
one milliliter of the soil washings was streaked on special agar containing hydrocarbons
as the only source of carbon. The streaked plates were incubated at 25° C. After 72 hours
of incubation the plates were read to determine the number of colony forming units.

£, Imlde_

Dr. Raj Mehta
Chief Microbiologist

Web Site: http://www.organicainc.com
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Remarkable produc?;m Nature’s own laboratory™

Corporate/Research Facility
705 General Washington Avenue, Suite 500
Norristown, Pennsylvania 19403
888-24GREEN
(610) 539-8383 Fax

Quantum Consulting Services, Inc. Sample date January 13, 2006
11 Westwood Road Sample by KM

East Brunswick, New Jersey 08816 Report date January 20, 2006
Attention Dr Charles Bruno

Project Matt Petroleum

Assay NO. 0113068

Sample 1dentification Contamination degraders
(per gram)

C-1-1 1x10?

C-1-N 1x10*

C-2-1 1x10?

C-2-N 1x10*

Each soil sample was added to a flasks containing sterile water and placed on a rotary
shaker. After 5 minutes of agitation one milliliter of the washed soil was removed from
each flasks and diluted further using sterile water. Following the serial dilution method
one milliliter of the soil washings was streaked on special agar containing hydrocarbons
as the only source of carbon. The streaked plates were incubated at 25° C. After 72 hours
of incubation the plates were read to determine the number of colony forming units.

A e bidon
Dr. Raj Mehta
Chief Microbiologist

Web Site: http://www.organicainc.com



Remarkable producis from Nature’s own laboratory™

Corporate/Research Facility
705 General Washington Avenue, Suite 500
Norristown, Pennsylvania 19403
888-24GREEN
(610) 539-8383 Fax

Quantum Consulting Services, Inc. Sample date February 13, 2006
11 Westwood Road Sample by KM

East Brunswick, New Jersey 08816 Report date February 21, 2006
Attention Dr Charles Bruno

Project Matt Petroleum

Assay NO. 021306D

Sample Identification Contamination degraders
(per gram)

C-1-1-3 1x10°

C-1-N-3 1x10°

C-2-1-3 1x10°

C-2-N-3 1x10°

Each soil sample was placed in a flasks containing sterile water and placed on a rotary
shaker. After 5 minutes of agitation one milliliter of the washed soil was removed from
each flasks and diluted further using sterile water. Following the serial dilution method
one milliliter of the soil washings was streaked on special agar containing hydrocarbons
as the only source of carbon. The streaked plates were incubated at 25° C. After 72 hours
of incubation the plates were read to determine the number of colony forming units.

£. Il
Dr. Raj Mehta
Chief Microbiologist

Web Site: http://www.organicainc.com
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Remarkable products from Nature’s own laboratory™

Corporate/Research Facility
705 General Washington Avenue, Suite S00
Norristown, Pennsylvania 19403
888-24GREEN
(610) 539-8383 Fax

Quantum Consulting Services, Inc. Sample date February 27, 2006

11 Westwood Road Sample by KM

East Brunswick, New Jersey 08816 Report date March 7, 2006

Attention Dr Charles Bruno

Project Matt Petroleum

Assay N0022706E

Sample Identification Contamination degraders
(per gram)

C-1-1-4 1x10°

C-1-N-4 1x10°

C-2-1-4 1x10°

C-2-N-4 1x10°

Each soil sample was added to a flasks containing sterile water and placed on a rotary
shaker. After 5 minutes of agitation one milliliter of the washed soil was removed from
each flasks and diluted further using sterile water. Following the serial dilution method
one milliliter of the soil washings was streaked on special agar containing hydrocarbons
as the only source of carbon. The streaked plates were incubated at 25° C. After 72 hours
of incubation the plates were read to determine the number of colony forming units.

7 P

A Dulisc
Dr. Raj Mehta
Chief Microbiologist

Web Site: http://www.organicainc.com
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Remarkable producs from Nature’s own laboratory™

Corporate/Research Facility
705 General Washington Avenue, Suite 500
Norristown, Pennsylvania 19403
888-24GREEN
(610) 539-8383 Fax

Quantum Consulting Services, Inc. Sample date March 7, 2006
11 Westwood Road Sample by KM

East Brunswick, New Jersey 08816 Report date March 15, 2006
Attention Dr Charles Bruno

Project Matt Petroleum

Assay NO. 030706F

Sample Identification Contamination degraders
(per gram)

C-1-1-5 1x10°

C-1-N-5 1x10’

C-2-1-5 1x10°

C-2-N-5 1x107

Each soil sample was added to a flasks containing sterile water and placed on a rotary
shaker. After 5 minutes of agitation one milliliter of the washed soil was removed from
each flasks and diluted further using sterile water. Following the serial dilution method
one milliliter of the soil washings was streaked on special agar containing hydrocarbons
as the only source of carbon. The streaked plates were incubated at 25° C. After 72 hours
of incubation the plates were read to determine the number of colony forming units.

Dr. Raj Mehta
Chief Microbiologist

Web Site: http://www.organicainc.com



s

Ll
\! *proy onoudew Jejodiun e yim uonounfuod ur waisAs uoneipawasolq TS T ue sem uSisop A10iR10qe] \

Ly6o1 . 1€p2S . y/8n 1ej0y, !
61y o 1€61 9 aualied(y‘ S)ozuag

099 , 124 S auasriyue(‘e)zusgiq |
SLYy v66 m. ava1kd(po-¢*z* [)ouapul
p % MMM v6L1 S suasd(e)ozuag
9v6 14 suduesong(3)ozuag

114 56T 14 suayresony(Qozuag !

.<r._.m JINSWIDVYNVIN TVLINDNET  IANE e - 0ET (S ¥#4 14 . auasKaD
nym ssaxdxa toud oy Inoyipm sue g e ol 2 <ot 0081 p ausoRIgR(E)ozU
P ‘0 POSE 3G 01 10U “ONI *SHOBLY LS by . coLE b ouatky
VI TVLNTWNOUIANG jo Aundosd 609 . c ovoyreIonig

1LYWHOSN] SSANISNE TVILNIALINOD

safuun UOPTULIOUY A} PUE WIALNIOP SIGL Evl . £86 £ duaseIuy
61L 0zte € uonIUeBLIYJ

A4 (413 [4 aualonj,] ,

an 0zL t UBINJOZUDQI ,
L8 £09 4 sudyydeuasy
wm [A%4 T auajhyiydeuaoy

an 88CE1 z auapeyydeuAyroN-7 |
) dd § 5 s 7 06LS L9vS1 4 ouapepydeN

] .Z% at)
(34/30) NOTTTIE UUJ SLUVd
ATVIS KUOLVIOAV' eubi ‘
jeubis

Apmg plet] uonepersoporg Hvd pally/




APPENDIX B

PETROLEUM CONTAMINANT
DEGRADATION WITH PERSULFATE-BASED
OXIDATION PROCESSES



Bench-Scale Study of
Petroleum Contaminant Degradation
with Persulfate-Based Oxidation Processes

for
Matt Petroleum, Oneida County, New York

Submitted to:
Plumley Engineering, P.C.
8232 Loop Rd., Baldwinsville, NY 13027

KCH EnviroTech, LL.C
165 River Rd., Suite 1D, Willington, CT 06279
Tel.: 860-3711200

March 20, 2006
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1. Introduction

The treatability study implemented herein by KCH EnviroTech LLC (retained by Plumley
Engineering, P.C.) is to investigate the chemical oxidation technology using sodium
persulfate (SP) as an alternative remedy for a site primarily contaminated by petroleum-
related organic compounds including volatile organic compounds (VOCs) and semi-VOCs
(SVOCs). SP is also known to be effective in degrading many of the contaminants in SW
846 Method 8270 through direct persulfate oxidation and/or the reaction with free radicals
formed during the persulfate decomposition process. However, the high-ring PAHs (e.g.,
five or more rings) are generally more resistant to SP (i.e., degradation at the slowest rate)

and present the greatest difficulty to remediate.

The study was conducted with the primary goal of evaluating the feasibility of using the
persulfate-based oxidation process either through in-situ or ex-situ treatment systems to
mineralize or chemically transfer the target contaminants into harmless products. The
technology investigated here could be a promising alternative toward an effective and
permanent solution for this petroleum contaminated site. A series of bench-scale tests were
conducted to investigate two persulfate-based oxidation processes: persulfate alone oxidation
and chelated-iron (i.e., Fe(II)-EDTA) catalyzed persulfate oxidation. The specific objectives
of the study were: (1) to evaluate the effectiveness of the chemical oxidation using sodium
persulfate for degradation of the compounds of concern (COC) in native soils and (2) to
acquire critical engineering data in support of the design for pilot-scale and full-scale

remedial applications and management of the site.

2. Scope of Work

Four bench-scale tests (namely Tasks 1, 2, 3 and 4) as described below were proposed.

e Task 1: Preparation and characterization of contaminated site soils and groundwater

e Task 2: Determination of the oxidant (i.e. SP) demand of native soils

e Task 3: Effectiveness evaluation of the degradation of target COCs with SP and Fe(II)-
EDTA catalyzed SP in site soil matrixes



e Task 4: Evaluation of the degradation of target COCs with SP and Fe(Il)-EDTA

catalyzed SP in contaminated groundwater

For the first phase of the treatability study, Tasks 1 to 3 were selected and conducted using
site soils and groundwater collected from the impacted areas. This report presents the testing
process, obtained data, results and findings to Plumley Engineering in support of selection

and design of the remedies for the site and management and planning of the project.

3. Description of Tasks
Description of the tasks conducted in this study is provided in the section that follows.

e Task 1: In order to be able to compare the results obtained under various testing
conditions and treatment processes, the tests were conducted using uniform and
homogenized soil and groundwater. To produce uniform soil and groundwater sources
for the study, specific soil and groundwater samples were used to make composite soils
and groundwater. The composite soil and groundwater were characterized for relevant
parameters including VOCs, SVOCs, pH, total organic carbon (TOC), and metals
including iron (Fe), manganese (Mn), chromium (Cr), arsenic (As), selenium (Se) and
lead (Pb) prior to use in the tests. The methods used for determination of the parameters

are listed in Table 3.1.

e Task 2: This task was performed to determine the oxidant demand of two separate
composite site soils (labeled as CS-I and CS-II). The CS-I and CS-II soils were made
from 10 soils collected from a test pit of the studied site. Soil oxidant demand (SOD) and
other parameters such as the rate of consumption and the half-life of SP in the soil
matrixes were determined. The SOD data and the results of the COCs destruction tests
(i.e., Task 3) could provide the basis for determination of the SP dose and the chemical

demand for the pilot-scale and full-scale field applications.

e Task 3: In this task, the effectiveness of SP (Na,S;03) and Fe-EDTA catalyzed SP in

destroying the target COCs in native soils was studied. Experiments were conducted to



determine the extent of COC degradation and to compare the performance for the two
SP-based oxidation treatment processes investigated in the study. In conjunction with the
data obtained in groundwater matrixes (i.e., Task 4), the results of Task 3 could provide

insight into the influence of the site soil matrixes on the degradation rates of COCs.

o Task 4: Determine the effectiveness of SP and catalyzed SP in destroying the target
COCs in the site groundwater matrixes. Experiments aimed to obtain the rates of COC

degradation with SP-based oxidation in groundwater matrixes.

4.  Experimental Section

4.1  Sampling of Site Soil and Groundwater

Ten site soils and two groundwater samples were sampled during January 3 and 4 of 2005
and delivered through overnight UPS to KCH EnviroTech for the treatability study
(Appendix A). The soil and groundwater samples were packed in sample storage coolers and
shipped with ice bags to keep the samples cold during the shipping. The samples were in
good conditions (cold not frozen) at the time they arrived at KCH EnviroTech on January 5

and 7, 2005 (Figure 4.1).

Each of the 10 site soils (Field 1.D.: C-1A, C-1B, C-1C, C-1D, C-1E, C-2A, C-2B, C-2C, C-
2D, and C-2E) was collected in 3 8-oz glass jars from a test pit within the contaminated
zones of the site. All of the sample containers were filled with the site soil to minimize the

loss of VOCs during the shipping and storage.

Two groundwater samples were collected from MW-1 & MW-16 and MW 11, respectively.
The groundwater samples were recovered in 10 1-L amber glass bottles (MW-1&MW-16) or
in several collapsible jugs (MW-11). All of the sample containers were filled with
groundwater to minimize exposure to the air for keeping the integrity of the site groundwater.
After the receipt of the soil and groundwater samples, all samples were stored in a

refrigerator maintained at 4 °C (Figure 4.2).



4.2  Preparation and Characterization of Site Soil and Groundwater

Composite Site Soil. The ten soils, sampled specifically for the feasibility tests, were
recovered from a test pit within the contaminated zones of the studied site. In order to be
able to compare the results obtained under various testing conditions and determine the
influence of reaction parameters, the 10 soils were used to prepare for two separate
composite soils (i.e., CS-I and CS-II) prior to use in the tests. Stones, gravel and other debris
with a diameter greater than 10 mm were removed during the compositing and

homogenization process.

The CS-I and CS-II composite soils were made from C-1A to C-1E and C-2A to C-2E soils,

respectively. The soils were homogenized with the procedures described below:

1. The site soils were removed from the sample jars stored in a refrigerator maintained at 4
°C into Ziploc bags.

2. The soil was then quickly sieved with a 10-mm opening sieve back and forth three times
between two large Ziploc bags. The portion of soil particles with a particle size smaller
than 10-mm was separated from its counterpart. (The portion of soil less than 10-mm in
particle diameter contributes most of the oxidant demand because of organic and
inorganic content and large surface area in this portion of the soil.)

3. The portion of soil samples (i.e., < 10-mm) was then transferred into 2-L capacity Ziploc
bags that were wrapped by another bag to form a double layer setting. The headspace in
the bags was minimized to reduce the evaporation loss of COCs.

4. The soil storage bags were put inside a polypropylene container and preserved in a

refrigerator maintained at 4 °C.

The two composite soils were sampled in duplicate (sample I.D.: 0109-T1-CS I and 0109-
T1-CS ID for CS-I and 0109-T1-CS II and 0109-T1-CS IID for CS-II) and characterized for
COCs, TOC, soil pH, and metal content (including Fe, Mn, Cr, As, Se and Pb) (Table 4.1 and

Appendix A). The two composite soils were used in Task 2 and Task 3.

Source Groundwater. The groundwater samples were preserved in a refrigerator maintained

at 4 °C immediately after their arrival at the laboratory. In order to have a uniform



groundwater source for the study, the 10 1-L groundwater samples (collected from MW-1 &
MW-16) were composited in a 10-1. Tedlar bag with a peristaltic pump. Prior to use, the
composite groundwater was sampled (in duplicate: 0109-T1-CGW and 0109-T1-CGW D) to
characterize for parameters including COCs, TOC, pH, and metal content (including Fe, Mn,
Cr, As, Se and Pb). The composite groundwater was used in Task 3 (the degradation of

COCs with persulfate-based oxidation processes).

4.3  Determination of the Oxidant Demand of Site Soils (Task 2)

The CS-I and CS-II soils prepared in Task 1 were used in the SOD tests of Task 2. The tests
were conducted to determine the soil oxidant demand, the consumption rate and life time of
SP in site soil matrixes. All tests were performed using a series of amber glass jar reactors
that were placed on a round-motion shaker used to enhance the contact and mass transfer of
the oxidant with soils. The shaker was operated under a constant shaking speed of 120 rpm.
The reaction temperature was at 20 °C, controlled using an incubator (Figure 4.3). Detailed
experimental conditions for determination of the oxidant demand of the two composite soils

are shown in Table 4.2.

The testing procedure of the SOD tests involved oxidizing ~50 grams of the composite soil
with ~250 mL SP solutions in various concentrations (i.e., 2.5, 5, 10 and 20 g/L. Na,S,0g).
The liquid/soil ratio was approximately 5 to 1 (w/w), and the reactions occurred in a series of
250-mL amber glass jar reactors (Figure 4.3) under mechanical shaking and temperature
controlled conditions. The SP concentration was measured by collecting 3 mL samples using
a volumetric pipette. The samples were filtered using 0.45 um syringe filters and measured
immediately after filtration. The SP concentration was determined with a pre-established
calibration curve, which relates the absorbance at 450 nm as a function of the SP
concentration. Other parameters including pH and oxidation reduction potential (ORP) were
also monitored during the tests. The instruments used to determine pH, ORP, conductivity

and SP are shown in Figure 4.4.

The oxidant concentrations in the reactors were determined periodically during the testing.

In addition, control experiments (i.e., oxidant solutions with no soil (i.e., Batch I.D. II-A5



and II-B5 of Table 4.2) were conducted to estimate the amount of oxidant consumption
contributed to auto-decomposition during the tests (Control solutions of SP in water showed
a 14-day auto- decomposition range of from 2 % to 8 %; See Tables 5.3/5.4, Batch numbers
IIA-5, 1IB-5, respectively). Consumption of the oxidant by the composite site soils was

determined at the end of the tests (14 days). The SOD was calculated using equation 1:

SOD = V(Cy-Cs)/my; (1)

where V = the total volume of oxidant solution in the reactor; Cy = initial oxidant
concentration; Cs = the oxidant concentration at the reaction period of 14 days; m = the

mass of dry soil used in the reaction.

4.4  Degradation of COCs in Soil-Groundwater Matrixes with SP alone and Fe-
EDTA Catalyzed SP (Task 3)

In Task 3, two sets of tests (i.e., Task 3A for CS-I and Task 3B for CS-II) were conducted to
investigate the ability of persulfate alone and catalyzed persulfate to degrade COCs in soil-
groundwater matrixes. The experimental conditions of Task 3 are presented in Table 4.3. In
each set of the tests, control experiments (i.e., Batch I.D.: CS-1 Ctrl and CS-II Ctr;
experiments with no addition of the oxidant) were included and used to provide baselines for

calculation of the extent of destruction of COCs.

The experiments of Task 3 were run using a series of 500-mL amber glass jars set on a
round-motion shaker and at 20 °C. The experimental procedure consisted of adding
contaminated soil (~100 g) and contaminated groundwater (~500 mL) into the reaction jars
(Figure 4.5). Calculated amounts of SP were then added into the reactors to create desired
SP concentrations in the systems. All reaction jars were put on a shaker (120 rpm) that was
placed inside an incubator maintained at 20 °C. Samples were collected after a reaction
period of 14 days to quantify the COC levels and determine the extent of COC destruction
achieved under various reaction conditions. Parameters including pH, ORP and oxidant

concentrations were also determined in the tests.



5.0 Results and Discussion

5.1 Characterization of Site Soil and Groundwater

Characteristics of Site Soils. The two composite soils were characterized for VOCs,
SVOCs, TOC, moisture content, soil pH, and metals (including Cr, As, Se, Pb, Fe, and Mn).
The results of the measurements are listed in Table 5.1. The GC-MS analysis of two
replicated samples for each of the CS-I and CS-II soils demonstrated the presence of a
number of gasoline-related VOCs and SVOCs, determined by SW-846 Method 8260B and
Method 8270C, respectively. As shown in Table 5.1, in the CS-I soil, the predominant VOCs
were 1,2, 4-trimethylbenzene (13000 pg/kg dry and 14000 pg/kg dry), 1,3,5-trimethylbenzene
(5100 pg/kg dry and 5600 pg/kg dry), ethylbenzene (1700 pg/kg dry and 2000 pg/kg dry),
m, p-xylene (5300 pg/kg dry and 6300 pg/kg dry), naphthalene (4900 pg/kg dry), n-
butylbenzene (2700 pg/kg dry and 3100 pg/kg dry), n-propylbenzene (1900 pg/kg dry and

2100 pg/kg dry).

The major SVOCs in CS-I included 2-methylnaphthalene (6500 pg/kg dry and 6200 ug/kg
dry), naphthalene (1600 pg/kg dry and 1400 pg/kg dry), phenathrene (3300 pg/kg dry and
1400 pg/kg dry), fluoranthere (1700 pg/kg dry and 400 pg/kg dry), pyrene (1500 pg/kg dry
and 420 pg/kg dry), anthracene (1400 pg/kg dry and 800 pg/kg dry). Other compounds such
as benzo(a)anthracene, benzo(b)pyrene and benzo(b)fluoranthene were detected at low levels
near their detection limits (330 pg/kg dry). The characterization results have demonstrated
the presence of COCs in the CS-I soil and shown sufficient homogeneity of the COCs for the

soil to be used in the subsequent tests.

On the other hand, the SVOC data for the two replicated CS-II samples indicated a high
degree of heterogeneity in the distribution of COCs in the CS-II soil (Table 5.1). The results
illuminated a need of further homogenization for the CS-II soil prior to use in Task 3. The
high heterogeneity in either soil texture or contaminant distribution, especially for the
compounds with a low aqueous solubility, is not uncommon. Nevertheless, 1,2,4-
trimethylbenzene and 2-methylnaphthalene were present in relatively high levels and have a

better homogeneity in the CS-II soil.



Total organic carbon content of the CS-I and CS-II soils was 1.4%, and 1.2%, respectively,
reflecting a relatively high level of organic matter and COCs in the soils. In addition, both
CS-1 and CS-II had a pH value of 6.7-6.9. The moisture content, averaged from the two
replicate samples, was 21% and 19% for CS-I and CS-II, respectively. The collected site
soils appeared to primarily consist of silt and clay that were mixed with fine to medium size

sand.

The metal analysis indicated that iron (22500 mg/kg dry for CS-I and 20100 mg/kg dry for
CS-II) was abundant in native soils (Table 5.1). Iron, native organic matter and COCs were
expected to be the main contributors to the oxidant demand. Moreover, the metal analysis
showed that CS-I and CS-II contained As (2.6 mg/kg dry and 2.4 mg/kg dry), Cr (10.7 mg/kg
dry and 9.0 mg/kg dry), Pb (47.3 mg/kg dry and 28.8 mg/kg dry), respectively. The Se level
was below the reporting limit of 2.5 mg/kg dry for both CS-I and CS-II soils.

Characteristics of Site Groundwater. The characterization of the site groundwater was
conducted to determine the groundwater properties and provide insight into the site
geochemistry. The composite groundwater was analyzed for VOCs, SVOCs, metals, TOC,
pH, ORP, and conductivity. The results, as presented in Table 5.2, show that the
groundwater composite collected from MW-1 & MW-16 contained trace amounts of COCs.
Analyzed using a GC-MS system by SW-846 Method 8260B, VOCs detected in two
replicated samples included 1,2,4-trimethylbenzene (78 pg/Land 83 pg/L), m,p-xylene (6.2
pg/Land 6.3 pg/L), and n-propylbenzene (7.4 pg/Land 7.6 pug/L). Other target VOCs listed
in Method 8260B and all SVOCs in Method 8270C were reported as below their detection
limits (e.g., from 5 pg/L for VOCs to 10 pg/L for SVOCs, generally).

The site groundwater had a pH value around 6.9 and a conductivity level of ~250 ps/cm. An
ORP level of 250 mV indicated that the groundwater was in an oxidative condition during
the sampling. Both Fe (4.6 mg/L) and Mn (3.2 mg/L) were low in the collected groundwater.
The four elements of concern (i.e., As, Cr, Pb, and Se) were at levels below their reporting
limits (1 pg/L for Cr to 10 pg/L for Se). In addition, the groundwater had a relatively low
TOC of 44.5 mg/L and was clear in color.



In conclusion, the characterization results indicated that the groundwater collected from
MW-1 & MW-16 appeared to have minimal impact by the COCs at the site. The composite

groundwater was used as the solution medium in Task 3.

5.2 Determination of Soil Oxidant Demand (SOD)

The oxidant demand of the two soil composites was determined using a series of jar
experiments at various oxidant/soil ratios under a water/soil ratio of ~5:1 at 20 °C. All
samples were measured for the oxidant concentration against reaction time during the test.
The SOD tests were run for 14 days to collect sufficient sampling points for data analysis.
The amount of the oxidant consumed at the end (14™ day) of the tests is used to estimate the
oxidant demand of the CS-I and CS-II soils. The testing results are shown in Tables 5.3 and
5.4.

The data obtained at day 14 was used to determine the SOD using equation 1. The results
indicated that the SOD was relatively high, in the range of 11.5 to 22.2 g/kg dry and 14.3 to
29.5 g/kg (the averaged from two duplicate samples) for CS-I and CS-II, respectively (Tables
5.3 and 5.4). The observations were consistent with the results from Task 1 that showed high
levels of TOC and COCs (two oxidant scavengers) in the soils. Furthermore, it was evident
that the SOD increased with increasing initial SP concentration, most likely due to the auto-

decomposition of SP induced by inorganic minerals in the soils.

In an effort to predict the SOD for a SP dose outside the range of the doses tested, the SOD
was plotted versus the initial SP dose (Figure 5.1). The two parameters (i.e., SOD and the SP
dose) were well correlated, evidenced by a R? (the square of correlation coefficient) value of
0.94 for the CS-I data and 0.97 for the CS-II data. Thus, the equations of the fitting curves in
Figure 5.1 can be used to predict the SOD at various SP doses.

In Figures 5.2 and 5.3, the oxidant concentration (g/L) was plotted versus reaction time (day)
to show the consumption tendency of SP at various doses in the CS-I and CS-II matrixes,
respectively. The results indicated that SP in the soils was consumed and continued to
decompose during the tests, most likely contributed to the reactions with native soil

constituents as well as the self-decomposition of SP catalyzed by inorganic minerals in the



soils. It was also evident that the SP concentration decreased faster in the early stages and at

a slower rate in the latter stages of the tests (i.e., after day 9).

In order to predict the SP concentration against reaction time in site soils, the SP
consumption data was fitted with a first order decay model (Figures 5.2 and 5.3). The fitting
curves have a R? value of 0.97~0.79 for the CS-I data and 0.87~0.93 for the CS-II data,
reflecting the complexity of the systems. Multiple mechanisms (e.g., the reactions of SP with
native organic matters/COCs and the SP decomposition) occurred simultaneously and
consumed SP in the systems. Thus, the SP consumption did not simply follow a first-order

decay pattern.

The consumption rates (k;), however, were determined using fitting curves in Figures 5.2 and
5.3 for various SP doses to estimate the half-life (t;) and variation of SP under the testing
conditions. The obtained half-lives and k; values are listed in Table 5.5. The data in Table
5.5 indicates that the SP half-life is positively proportional to the initial SP dose (the higher
the SP concentration, the greater the half-life). Moreover, as evidenced by the high R? (0.98
for CS-I and 0.99+ for CS-II) of the fitting curves in Figure 5.4, the half-life and the initial
SP dose is well linearly correlated. The fitting equations in Figure 5.4 enable the ability to
estimate the half-life of a SP dose outside the range of the SP doses tested in Task 2.

The residual SP concentration (in C/Co) at day 14 was plotted versus the SP dose for the CS-
I and CS-II soils (Figure 5.5). The results showed that the total SP consumption varied from
22% (the 20 g/L dose) to 78% (the 2.5 g/L dose) for the CS-II soil and 18% (the 20 g/L dose)
to 80% (the 2.5 g/L dose) for the CS-I soil. In contrast, the SP concentration in the
controlled reactors (i.e., Batch 1.D.: 2A-5 and IIB-5; with no soils) remained at a level of
92% to 98%, indicating that SP was primarily consumed by reaction and mineral-catalyzed
decomposition mechanisms. The data in Figure 5.5 elucidates a relatively long lifetime and

great stability of SP in the tested soils.

The variation in pH and ORP is shown in Tables 5.6 and 5.7 for CS-I and CS-II runs,
respectively.  The pH values in the control reactors (i.e., IIA-5 and IIB-5) decreased
significantly, from 5.5 to 2.8 for CS-I and 5.5 to 3.2 for CS-II, revealing the release of

protons from the persulfate decomposition. In contrast, the change in pH was minor and
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remained between 6 and 6.5 in all of the reaction reactors (i.e., IIA-1 to IIA-4 and IIB-1 to
IIB-4), indicating the site soil had a strong buffering capacity for pH. In addition, ORP in the
control reactors increased significantly, from 332 mV to 489 mV for the CS-I control (i.e., II-
5A) and 333 mV to 470 mV in the CS-II control (i.e., II-5B). As with pH, the variation in
ORP in the reaction jars was minor, reflecting the influence of the soil matrixes on the

reaction systems.

5.3  Degradation of Gasoline-Related COCs in Soil-Groundwater Matrixes with
Persulfate and Fe(I1)-EDTA Catalyzed Persulfate (Task 3)

In Task 3, two sets of tests (i.e., Task 3A and Task 3B) were conducted to investigate the
effectiveness of SP alone and catalyzed SP (used to enhance the COCs destruction) on the
degradation of contaminants detected in site soils. The testing conditions are presented in
Table 4.3. In each test, two control experiments (i.e., Batch I.D.: CS I-Ctrl & CS I-Ctrl D
and CS II-Ctrl & CS II-Ctrl D; experiments with no addition of the oxidant) were included.
The experimental results of Task 3 are shown in Tables 5.8 to 5.11. In general, the COCs
detected in Task 1 were also observed in Task 3. However, in Task 3 the COC levels in the
control soils (compared to Task 1 data) were lower for CS-I and slightly higher for CS-II
(Table 5.9 and Table 5.11), reflecting the influence of the testing process used in Task 3 and

the nature of COC heterogeneity in the site soils.

Tables 5.8 a/b and 5.9 a/b present data on the destruction of VOCs in groundwater and soil in
the slurry reactors, respectively. The results indicated that both SP alone and Fe-EDTA
catalyzed SP were effective in degrading the target VOCs listed in the NYSDEC STARS.
For example, the extent of destruction of VOCs in groundwater of the CS-I experiments
reached approximately 96%, 88%, 83%, 84% and 96% for 1,2,4-trimethylbenzene, 1,3,5-
trimethylbenzene, benzene, ethylbenzene, and m, p-xylene (the five main VOCs detected in
the soils), respectively, for both SP alone and catalyzed SP processes (Table 5.12). As with
the CS-I runs, the CS-II data showed the extent of destruction at 95%, 87%, 80%, 83% and
95% for 1,2,4-trimethylbenzene, 1,3,5-trimethylbenzene, benzene, ethylbenzene, and m, p-

Xylene, respectively. As shown in Table 5.12, the VOCs detected in CS-I and CS-II runs
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were all degraded to below their GC-MS reporting limits (5 pg/L). Moreover, the results
indicated that SP alone was as effective as catalyzed SP in degrading the five main VOCs. In
should be noted that acetone was detected in groundwater samples as a by-product formed
during the destruction of COCs. It is, however, expected that acetone will be further

oxidized with continued exposure to SP.

The VOCs data of the treated soils in the slurry reactors is shown in Tables 5.9 a/b. As with
the results of the liquid phase samples, the data showed that both SP alone and catalyzed SP
were effective in reducing the concentrations of the target VOCs after a 14-day reaction
period. The destruction efficiency of VOCs in soils in the CS-II runs was 93%, 85%, 89%,
86% and 84% by SP alone and 77%, 75%, 89%, 54% and 70% by catalyzed SP for 1,2,4-
trimethylbenzene, 1,3,5-trimethylbenzene, m, p-xylene, n-butylbenzene, and n-
propylbenenen, respectively (Table 5.13). The data in Tables 5.9 a/b shows that the detected
soil VOCs were all degraded to near or below their GC-MS reporting limits. Moreover, as
shown in Table 5.14, significant amounts of SP still remained in the systems at the end of the
tests. It is expected that dissolution and destruction of the COCs in the treated soils by SP

will continue until the COCs or SP is exhausted in the systems.

The SVOCs data collected from the liquid phase samples provide little information due to
low aqueous solubilities of the SVOCs in the systems (Tables 5.10 a/b). Thus, the data
analysis was based on the soil SVOCs data. Moreover, because the CS-1 data showed
significant heterogeneity in the distribution of SVOCs (resulting in a high uncertainty in data
interpretation), conclusions were made primarily based on the soil SVOCs data of the CS-II

runs.

- As shown in Tables 5.11 a/b, most of the SVOC:s listed in the NYSDE STARS were detected
in the treated soils. As with the VOCs results, the SVOCs data indicated that most of the
SVOCs in soils were effectively degraded in the systems. Both SP alone and Fe(II)-EDTA
catalyzed SP were effective in reducing the concentrations of the target SVOCs within a 14-
day reaction period. The extent of destruction of the target SVOCs in the CS-II runs was in
the range of 64%~78% and 84%~89% for SP alone and catalyzed SP, respectively (Table
5.13). Although the results have demonstrated the ability of SP to degrade most of the

12



targeted SVOC:s, it is evident that the target SVOCs still remained in the soils at the end of
the tests. The results reveal the need to induce more vigorous reaction conditions in the
systems so that the large amount of residual SP could be used to enhance the destruction

efficiency and shorten the treatment time.

The variation in pH and ORP in the tests are detailed in Table 5.14. As with the data
observed in the SOD tests, the change in pH was minor and remained between 5.8 and 6.3 in
all of the reactors for both CS-I and CS-II, which demonstrated a strong buffering capacity
for pH. The ORP level (in the range of 237 mV to 250 mV for the reaction reactors) was
only slightly higher that that (in the range of 241 mV to 245 mV) for the controls, which
reflected the influence of the soil matrixes on the reaction systems. Because the metal
mobilization primarily depends on pH and ORP, impacts of the chemical oxidation with SP
on the leaching of metals (i.e., As, Cr, and Pb) from the site soil are expected to be

insignificant.

6. Conclusions and Recommendations

This feasibility study was conducted with the goals of: (1) determining the soil oxidant
demand for sodium persulfate and the appropriate oxidant dose for pilot-scale and full-scale
field applications, (2) examining the fate of the oxidant in site soil matrixes, and (3)
evaluating the effectiveness of the employed persulfate oxidation process for degradation of
the COCs detected in native soils. The results of the study support the following

conclusions:

e The SOD for SP in the site soils was significant, in the range of 11.5 g/kg dry (for the 2.5
g/L dose) to 22.2 g/kg dry (for the 20 g/L dose) for the CS-I soil and in the range of 14.3
g/kg dry to 29.5 g/kg dry for the CS-II soil. The SOD was higher for the CS-II soil, most
likely due to a higher COC content in CS-II. Moreover, the results indicated that the

SOD increased with increasing initial SP concentration.

e Persulfate in the soil matrixes was consumed and continued to decompose during the

tests. Total consumption of SP varied from 22% (for the 20 g/L dose) to 78% (for the 2.5

13



g/L dose) for the CS-II soil and 18% (for the 20 g/L dose) to 80% (for the 2.5 g/L dose)
for the CS-I soil. Comparison of the above data with that (8% and 2%) from the controls
revealed that the SP consumption in the reaction jars was primarily consumed by reaction

and mineral-catalyzed decomposition mechanisms.

The SP consumption data indicated that the half-life of SP was positively proportional to
the initial persulfate dose (the higher the persulfate concentration, the greater the half-

life).

Based on the acquired experimental data, equations for predicting the SOD and half-life
against the SP dose were developed for use in subsequent field applications (Figure 5.1

for SOD and Figure 5.4 for half-life).

The results indicated that both SP alone and Fe-EDTA catalyzed SP were effective in
degrading the targeted VOCs listed in the NYSDEC STARS, in both soil and
groundwater. For example, after a 14-day reaction, the destruction efficiency of the
target VOCs in groundwater from the CS-I runs reached approximately 96%, 88%, 83%,
84% and 96% for 1,2,4-trimethylbenzene, 1,3,5-trimethylbenzene, benzene,
ethylbenzene, and m, p-xylene, respectively, with both SP alone and catalyzed SP.
Persulfate alone was as effective as catalyzed persulfate in degrading the VOCs detected

in the systems.

The extent of destruction of STARs SVOCs based on the CS-II data was in the range of
64% to 78% and 84% to 89% for SP alone and catalyzed SP, respectively, demonstrating
the ability of SP to degrade the target SVOCs. Although actual degradation rates cannot
be calculated from the limited data obtained in the tests, the results and experience
suggest that sufficient degradation may be achieved in the field in a 6-8 week timeframe

if proper reaction conditions are maintained.

The change in pH and ORP was minor in soil-groundwater matrixes, implying that the
native soil had a strong buffering capacity for pH and ORP. Because the mobilization of

metals in soils is strongly controlled by pH and ORP, impacts of the chemical oxidation
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with SP on the leaching of metals (i.e., As, Cr, and Pb) from the site soil are expected to

be insignificant.

o Under the testing conditions, gas and heat generated from the reactions were not
observed. Acetone was detected as an intermediate produced during the reactions. It is,
however, expected that acetone will be degraded by SP with continued exposure to the

oxidant.

Recommendations:

This study has demonstrated the ability of SP to degrade most of the COCs detected in the
soils of the studied site. Given a sufficient reaction time and SP dose, the SP alone oxidation
process could effectively reduce the concentrations of the target VOCs and SVOCs in the
impacted soils. However, the experimental results have also revealed the need to induce
more vigorous reaction conditions in the systems so that the residual SP could be used to
enhance the destruction efficiency and shorten the treatment time. The Fe-EDTA catalyzed
SP under the testing conditions did not significantly enhance the destruction efficiency of
COCs as compared to the SP alone process. Moreover, it appeared that the destruction of
SVOCs (mostly low solubility organic compounds) was limited by their inherently low
solubility and dissolution. It is, therefore, recommended that the SP alone process could be
used but be applied at a higher reaction temperature (e.g., 35 °C or 40 °C) and used with a

surfactant to increase both the solubility and dissolution of COCs.

Limited bench/field scale testing is recommended to optimize a remedial design. Field
application of SP at elevated reaction temperature of 35° to 40° C to enhance contaminant
destruction efficiency at an SP dose of 11, 15 or 30 g/kg dry depending on the level of COCs
in the impacted soil should be applied. A co-oxidant (e.g., calcium peroxide) at an
appropriate dose (the data might be determined through bench/pilot testing) can be added to
the soil as a heat generator for the system. The soils should be maintained at 40-50%
moisture for 60 days. Covering the soil piles with black plastic sheeting to add heat from

solar radiation and to keep soil moisture high is recommended. Use of an environmentally
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friendly and biodegradable surfactant such as Biosolve at 0.5% will increase the dissolved

SVOC concentrations and enhance SP destruction.”

This data can then be applied to full scale up of the remedial system. It should be recognized
that oxidation with SP is shown to be effective. However, the exact dose and amount of time
required to reduce COCs to the clean-up goals without adding excess SP needs to be

determined to optimize and scale up treatment for the entire site.
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Table 5.1. Characteristics of the CS-I and CS-II soils used in this study (Task 1)

Composite Site Soil, ug/kg dry

Field 1.D. CS-I CS-li

KCH Sample I.D. 0109-T1-CS | | 0109-T1-CS ID | 0109-T1-CS Il | 0109-T1-CS IID
Phoenixlab Sample 1.D. AG94241 AG94242 AG94243 . AG94244
NYSDECSTARS List (VOCs by SW-846 8260B)

1,2,4-Trimethylbenzene 13000 14000 2000 1200
1,3,5-Trimethylbenzene 5100 5600 BRL (1200) BRL (1200)
Benzene BRL (<1000) BRL (<500) BRL (1200) BRL (1200)
Ethylbenzene 1700 2000 BRL (1200) BRL (1200)
Isopropylbenzene BRL (<1000) 1100 BRL (1200) BRL (1200)
m.p-Xylene 5300 6300 BRL (1600) BRL (1200)
Methyl tert-butyl ether BRL (<2000) BRL (<1000) BRL (1200) BRL (1200)
Naphthalene 4900 BRL (<500) BRL (1200) BRL (1200)
n-Butylbenzene 2700 3100 BRL (1200) BRL (1200)
n-Propylbenzene 1900 2100 BRL (1200) BRL (1200)
o-Xylene BRL (<1000) BRL (<500) BRL (1200) BRL (1200)
p-lsopropyltoluene BRL (<1000) 680 BRL (1200) BRL (1200)
sec-Butylbenzene BRL (<1000) 820 BRL (1200) BRL (1200)
tert-Butylbenzene BRL (<1000) BRL (<500) BRL (1200) BRL (1200)
Toulene BRL (<1000) BRL (<500) BRL (1200) BRL (1200)
NYSDECSTARS List (SVOCs by SW-846 8270C)

Acenaphthene 720 500 (BRL <1700) 3600
Anthracene 1400 800 3200 18000
Benzo (a) anthracene 730 BRL (<330) (BRL <1700) 7900
Benzo (a) Pyrene 550 BRL (<330) (BRL <1700) 6200
Benzo (b) Fluoranthene 620 BRL (<330) (BRL <1700) 6700
Benzo (g, h,i) Perylene BRL (<330) BRL (<330) (BRL <1700) 2800
Benzo (k) Fluoranthene BRL (<330) BRL (<330) (BRL <1700) 2100
Chrysene 690 BRL (<330) (BRL <1700) 6500
Dibenzo(a,h)anthracene BRL (<330) BRL (<330) (BRL <1700) (BRL<1700)
Fluoranthene 1700 400 2700 22000
Fluorene 840 610 1900 5200
Indeno (1,2,3-cd) pyrene BRL (<330) BRL (<330) (BRL <1700) 2400
Naphthalene 1600 1400 (BRL <1700) 2600
Phenanthrene 3300 1400 5800 28000
Pyrene 1500 420 2200 17000
Others

2-Methylnaphthalene 6500 6200 25000 25000
General Chemistry Parameters and Metals

pH 6.65 6.85/6.84

TOC, mg/kg dry 14000 :

As. mglkg 26

Cr, mglkg 107

Fe, mg/kg 22500

Mn, mg/kg 284

Pb, mg/kg 47.3 [ 288 |

Se, mg/kg BOL (2.5)

moisture, % 21

21




Table 5.2. Characteristics of the site groundwater used in this study (Task 1)

Composite Groundwater, ug/L

Field 1.D. MW-1 & MW-16 GW MW-1 & MW-16 GW D
KCH Sample 1.D. 0109-T1-CGW | 0109-T1-CGW ID
Phoenixlab Sample I.D. AG94245 AG94246
NYSDECSTARS List (VOCs by SW-846 8260B)
1,2 4-Trimethylbenzene 78 83
1,3,5-Trimethylbenzene BRL (<5) BRL (<5)
Benzene BRL (<5) BRL (<5)
Ethylbenzene BRL (<5) BRL (<5)
Isopropylbenzene 6.2 6.6
m.p-Xylene BRL (<5) BRL (<5)
Methyl tert-butyl ether BRL (<10) BRL (<10)
Naphthalene BRL (<5) BRL (<5)
n-Butylbenzene BRL (<5) BRL (<5)
n-Propylbenzene 7.4 7.6
O-Xylene BRL (<5) BRL (<5)
p-isopropyitoluene BRL (<5) BRL (<5)
sec-Butylbenzene BRL (<5) BRL (<5)
tert-Butylbenzene BRL (<5) BRL (<5)
Toulene BRL (<5) BRL (<5)
NYSDECSTARS List (SVOCs by SW-846 8270C)
Acenaphthene BRL (<10) BRL (<10)
Anthracene BRL (<10) BRL (<10)
Benzo (a) anthracene BRL (<10) BRL (<10)
Benzo (a) Pyrene BRL (<10) BRL (<10)
Benzo (b) Fluoranthene BRL (<10) BRL (<10)
Benzo (g, h,i) Perylene BRL (<10) BRL (<10)
Benzo (k) Fluoranthene BRL (<10) BRL (<10)
Chrysene BRL (<10) BRL (<10)
Dibenzo(a,h)anthracene BRL (<10) BRL (<10)
Fluoranthene BRL (<10) BRL (<10)
Fluorene BRL (<10) BRL (<10)
Indeno (1,2,3-cd) pyrene BRL (<10) BRL (<10)
Naphthalene BRL (<10) BRL (<10)
Phenanthrene BRL (<10) BRL (<10)
Pyrene BRL (<10) BRL (<10)

General Chemistry Parameters and Metals
pH 6.94 6.86
ORP, mV 251.2 255.5
Conductivity, us/cm 207 208
TOC, mg/l 2.3
As, mg/l 0.005
Cr, mg/l BRL (<0.001)
Fe, mg/l 4.6
Mn, mg/l 3.2
Pb, mg/l BRL (<0.002)
Se, mg/l BRL (<0.01)

22
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Figure 4.1. The soil and groundwater samples collected within the impacted areas of
the studied site (Task 1)
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Figure 4.2. Native soil and groundwater samples stored in a refrigerator set at 4 °C

(Task 1)
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Figure 4.3. The 250-mL jar reactors and the batch system used for the soil oxidant
demand tests (Task 2).
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Figure 4.4. The instruments used to measure pH, ORP, conductivity and SP in the
study (Task 2).
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Figure 4.5. The batch tests conducted for the degradation of COCs in soil-
groundwater matrixes (Task 3)
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Figure 5.1. Plot of the soil oxidant (SP) demand versus initial SP dose (Task 2)
Experiment: (SP)o =~2.5 g/L, 5.0 g/L,, 10 g/L and 20 g/L; Liquid/Soil ~5:1 (g/g);
Total liquid volume: ~250 mL; Shaking speed: 120 rpm; Reaction time: 14 days ; Temp = 20
£1°C
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Figure 5.2. Variation of SP concentration as a function of reaction time for CS-I
(Task 2)
Experiment: (SP)o =~2.5 g/L, 5.0 g/L, 10 g/L and 20 g/L; Liquid/Soil ~5:1 (g/g);
Total liquid volume: ~250 mL; Shaking speed: 120 rpm; Reaction time: 14 days ; Temp =20
£1°C
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Figure 5.3. Variation in SP concentration as a function of reaction time for CS-11
(Task 2)
Experiment: (SP)o = ~2.5 g/L, 5.0 g/L, 10 g/L and 20 g/L; Liquid/Soil ~5:1 (g/g); Total liquid
volume: ~250 mL; Shaking speed: 120 rpm; Reaction time: 14 days ; Temp =20+ 1°C
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Figure 5.4. Correlation of the SP half-life with the SP dose (Task 2)
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Figure 5.5. Plot of residual SP concentrations (in C/Co) at the end of the tests versus
initial SP doses (Task 2)

48



APPENDIX C

REPORT OF ANALYSES



‘Report of Analyses

Prepared by:

Microbe Inotech Laboratories, Inc.

the MIL, Inc.

-
MICROBE INOTECH LABORATORIES, INC. * 7259 LANSDOWNE AVENUE SUITE 200 ST. Louis MO 63119-3421
800-688-9144 « FAX: 314-645-2544 + info@microbeinotech.com



Microbe Inotech Laboratories, Inc.

Summary Report of Analysis

[MILB - 3640A]

Bill Spizuoco January 24, 2006
Plumiey Engineering

8232 Loop Road

Baldwinsville, NY 13027

Phone: 315-638-8587

Fax: 315-638-9740

Email: wspizuoco @plumleyeng.com

Description and Chain of Custody Record Information:

o Thursday, January 5, 2005 — 9:43 AM: Received by courier 12 total samples consisting of
10 soil and 2-liquid samples for Aerobic Biofeasibility Study with Chemistry and the 4
isolated strains subjected to an endpoint analysis completed using Gasoline, Oil No. 4, Oil
No. 6, and a free phase product.

MILB Report & Invoice No.: MILB-3640A.

Purchase Order No.: 2003118

Processing:

[Standard Bacterial Plate Count 9215 - standard spread plate method] Within 20 minutes of
reception an aliquot from each sample is checked for weight or volume and serially diluted.
The dilutions are aseptically transferred in a laminar flow biological cabinet and plated onto
previously prepared and dried TSA medium in Petri plates. Observations for colony forming
units per 1 milliliter (CFU/mL) or gram (CFU/g) are made after 24 and 48 hours of
incubation at 30°C.

the MiL, Inc. 7259 LANSDOWNE AVENUE SUITE 200 ST. Louis MO 63119-3421

PHONE: (800) 688-9144 FAX: (314) 645-2544



Summary - Final Results:

Direct Count: Colony Forming Units per I gram or milliliter of sample.
Results reported as CFU/g or CFU/m.

Sample Name Test Type 24 Hour count 48 Hour count
p

(36(31-01:-1) Total Plate Counts 9.0 x 10* CFU/g 2.2x 10° CFU/g

(36C4-011]3-2) Total Plate Counts 22x10° CFU/g 32x10° CFU/g

(363'01:_3) Total Plate Counts 5.3 x 10* CFU/g 1.1 x 10° CFU/g

(36%(;2- 4) Total Plate Counts 4.0 x 10° CFU/g 2.1x 10° CFU/g

(363‘015_5) Total Plate Counts 5.0 x 10* CFU/g 5.9 x 10° CFU/g

(36(21-(%:—6) Total Plate Counts 6.6 x 10° CFU/g 6.7 x 10° CFU/g

(36%(?:-7) Total Plate Counts 9.0 x 10* CFU/g 6.0 x 10° CFU/g

(36(31-(32:-8) Total Plate Counts 5.0 x 10* CFU/g 7.0 x 10* CFU/g

(36(3{32_9) Total Plate Counts 2.4 x 10° CFU/g 2.8 x 10° CFU/g

- (364%%_1 0) Total Plate Counts 2.9 x 10* CFU/g 4.5 x 10* CFU/g
M\?;-614§A1\_41v1v)-16 Total Plate Counts 2.0 x 10' CFU/mL 1.1 x 10° CFU/mL
R?E%X%’Z.Sfé’)“" Total Plate Counts 8.2 x 10 CFU/mL 9.1 x 10> CFU/mL

<1= none detected
-

the MiL, Inc. 7259 LANSDOWNE AVENUE SUITE 200 ST. LOUIS MO 63119-3421
PHONE: (800) 688-9144 FAX: (314) 645-2544




S 3640A-16 - - - l10%|25% | -- - - - 120% | 5% | --

Approximate Percentages of Strain Types in Each Sample (with growth):

Sample—

Strain |

C-1A (3640A-1)
1B (3640A-2)
1O (3040A-3)

C-1D (3640A-4)

C-1 (3640A-5)
2A (3640A-0)
2B (3640A-7)

C-20(3640A-8)
22D (3640A-9)

2K (3640A-10)

Recovery Sump

Muw-1 & Mw-106
{3640\ -12)

(3640A-11)

(
C
(
C

3640A-1 0% - | -1 -1=-1-1-1-1-1-1-1-=
*3640A-2 50% §15% | 10% | -~ J10% ]| 10% [ 10% |30% | - | - [10%] -
*3640A-3 5% | - |15%]10%|30%] - fwom| - | -] - | - | -
*3640A-4 10%130% | - |25%f10%| ~ J1sw] - | - J1ow] - | -
*3640A-5 10 - | - J10w| ~ ] -1 -1 -1 -1 - [30%]|60%
3640A-6 10%) - -] -1 -]~-]1-1-1-1T=<-1T-=-1-=
3640A-7 520 1l -1-1~-1-1-1=-1=1="T120%| -
3640A-8 - 130%| - |1wwe] -] -1 -Isas| - - T -1 =
3640A-9 - 152l -1 -1~-1-1-V-1-1=-1T=-171-=
*3640A-10 ~ J20%| - | -1 -1 - leow|iow|20%] - - | --
3640A-11 - -Jew]l -1 -1 -1 -1 -1-1T=-71T=-1-
3640A-12 - | - 130%]15%] - | - Jww| - § - -1 - =
3640A-13 -l -1l -1 -1 -1-1-1-1T=-1-=1 -
3640A-14 -1 =15l -1 -1-1-1T-1=1s5%[ -
3640A-15 -l -1 =152l -1 -1-1-1=-1-="T220%[| -

3640A-17 -l -1-15%] -1 -1-1-1~-71=<71=-71-
3640A-18 -l -1 -15%]l -1 -1-1=-1-=lan] - T -
*3640A-19 - -1 -1-125%] - l25%l35%]| - | - [10%][10%
*3640A-20 -l -1 -1=1=-1l4n] - 120%|20n] -1 - | -
3640A-21 -l -1 -1-1-Jaow| -] -1 -1 1171 -
3640A-22 -l -1l -1=-1-Jwwn| -1 - l20%|30%] - | -
3640A-23 -1l -1-1=-1=-1="Tlwsl - lwe] =17 -1 -
3640A-24 -l =-1-1-1-1T-T1T-T1T<1s0%] -T-1 -

3640A-25 - -- -- - - - - - -- - - |1 30%
* denotes strains selected for identification and contaminate endpoint analysis

the MiL, Inc. 7259 LANSDOWNE AVENUE SUITE 200 ST. LOUIS MO 63119-3421
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BiOLOG® Processing (FF/GP2 BiOLOG® Plates):

GP2 BiOLOG®Processing (GP2 = Gram Positive [second generation]): Gram-positive
bacteria were streaked onto BiOLOG® Universal Growth agar (BUG) and allowed to
incubate at 30°C for 24 hours. After 24 hours the sample strain was suspended into a sterile
saline solution, then the solution was loaded into the appropriate micro-titer plate (GP2
BiOLOG®). The plate was incubated at 30°C and then, using an automated micro-plate
reader, examined at 24 hours and compared against version 4.20 of the GP BiOLOG®
database to obtain the bacterial identification.

The client is strongly urged to examine the data sheets accompanying the chromatogram of
the strains for alternate possible identities not summarized here. Should a question be raised
on the basis of sample history, ecology and source, this additional information may be
enlightening.

Summary Results by BiOLOG®:

Strain Percent Sim. Dist.

ID by Biolog Acrobic Method

Number Probability  Cocf.  Coef.
3640A-1-2 Bacillus cereus/thuringiensis 95% 0.83 1.92
3640A-1-3 Capnocytphaga canimorsus 93% 0.65 4.60
3640A-1-4 Geobacillus thermoglucosidasius 93% 0.85 1.34
3640A-1-5 Sphingomonas sanguinis 92% 0.52 6.77

3640A-2-10 Bacillus maroccanus -- 0.37 9.82
3640A-5-19 Rahnella aquatilis 100% 0.64 5.49
3640A-6-20 Staphylocuccus sciuri 98% 0.55 6.90

Disclaimer: ¢he MIL, inc. is not a human clinical diagnostic laboratory and
makes no warranty to the fitness of this data for such purposes.

Similarity and Distance Coefficient:

In order to create the database that we use to identify your organisms, thousands of species of
bacteria had to be tested. In fact each species itself had to be tested hundreds of times to
determine a set of characteristics unique to each species. The species characteristics that are in
our database are an “average” of the characteristics of hundreds of tested bacteria of the same
species. The Similarity and Distance Coefficient of your organism refers to the similarity and
distance to the hypothetical ‘mean’ organism in the database. The database organism has a
similarity coefficient of one and a distance of zero. So the closer your strain is to one and zero
the more closely it matches the mean organism in the database.

® A good match is one with a similarity coefficient greater than 0.5, a distance coefficient
of less than 7.0, and a probability approaching 100%

the MiL, Inc. 7259 LANSDOWNE A VENUE SUITE 200 ST. Louis MO 63119-3421
PHONE: (800) 688-9144 FAX: (314) 645-2544



Endpoint Assay Processing:

The tested bacterial strains were grown overnight on Trypticase Soy (Broth) Agar (TSA) at
30°C and then suspended in sterile saline to a turbidity of 40%-50%T. The strains are then
placed into a 96-well microtiter plate that contains an undisclosed growth medium of mineral
salts, vitamins and buffer without a major carbon source. The wells also contain a tetrazolium
dye redox indicator system. Bacterial growth (metabolic respiration/oxidation of carbon
sources) is monitored by tetrazolium reduction as measured at 590nm in a microplate reader.
Gasoline, Diesel, Oil No. 6, and Free Phase Product (@5 pL) were added to selected wells
to serve as the major carbon source. Trypticase Soy Broth (TSB) serves as the positive
control for bacterial growth and water serves as the negative control for bacterial growth in
this assay. Total volume of each well is 150uL.

Total growth is measured after 24 hours of incubation at 30°C. The data is processed and
given with background blank values subtracted. Bar-chart interpretation of the data is
provided on the pages following the executive summary report of analysis. The design
template of the experiment is located in the raw data section of this report. The template
shows the arrangement and position of strains in the matrix. Individual strain feasibility for
biodegradation potential is reported as one of the following classifications:

= Excellent Degrader =  Minimal Degrader
®*  Good Degrader = No Effect
=  Fair Degrader = Growth Inhibited

Aerobic Endpoint Assay Results:

(Also see graphical results at end of Summary Report)

Contaminant =

Strain U Gasoline Diesel No. 6 0il L'ree Phase
3640A-1-2 No Effect No Effect No Effect No Effect
3640A-1-3 Growth Inhibited | Growth Inhibited | Growth Inhibited | Growth Inhibited
3640A-1-4 No Effect Growth Inhibited | Growth Inhibited | Growth Inhibited
3640A-1-5 No Effect No Effect No Effect No Effect
3640A-2-10 No Effect No Effect No Effect No Effect
3640A-5-19 Growth Inhibited No Effect No Effect No Effect
3640A-6-20 Growth Inhibited | Growth Inhibited | Growth Inhibited No Effect

the MiL, Inc. 7259 LANSDOWNE AVENUE SUITE 200 ST. Louis MO 63119-3421
PHONE: (800) 688-9144 FAX: (314) 645-2544



Solids Nutrient Chemistry Results — mg/Kg-dry (pH is a unit-less quantity):

Sample =
Analyte U
Organic

-1A

C-18

C-1C

C-1D

8.90

6.80

5.10

7.60

7.80

4.10

6.90

5.70

6.40

7.10

Method

ASTM Method

Matter D2974
Percent 201 | 177 | 210 ) 215 222 ] 150 | 215 | 252 | 208 | 139 #2540G
Moisture
Total Solids | 79.9 | 823 | 790 | 785 | 778 | 850 | 785 | 748 | 792 | 86.1 #2540G
Nitrogen,
Ammonia (as | 23.7 | 133 | 105 | 937 | 216 | 126 | 222 | 524 | 154 | 8.14 | *4500-NH; BF
N)
Nitrogen, | ¢e | 098 | 032 | 088 | 051 | 031 | 042 | 031 | 082 | 111 #4500-NO, B
Nitrite (as N)
Phosphorus,
Orthophosphat | 122 | 19.7 | 9.81 | 220 | 6.11 | 6.18 | 764 | 735 | 139 | 166 *4500-P BE
e(asP)
SW-846 ICP
Tron 23200 | 25500 | 29000 | 36600 | 25000 | 18400 | 26600 | 32900 | 36900 | 28900 | \FH-=E
Sulfate, SW-846 Method
Turbidimetric <626 | <608 | 277 | <1270 | 281 | <588 | <637 | <668 | <631 | <581 9038
pH(:D | 779 | 7.67 | 7.30 | 741 | 741 | 763 | 779 | 737 [ 750 | 7.75 | SWHE Method
Nitrogen, : SW-846 Method
Nitrate (as Ny | 27 | 30 | 24 | 26 |22 | 20 | 23 [ 21 | 20 | 18 9310

*Indicates Standard Methods 18" Edition (Method #) -

the MiL, Inc. 7259 LANSDOWNE A VENUE SUITE 200 ST. LOUIS MO 63119-3421
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Liquid Nutrient Chemistry Results — mg/L-liquid (pH is a unit-less quantity):

Sample = MW-1 & MW-16 Recovery Sump Method
Analyte U -
pH 7.11 7.24 *4500-H B
Iron 58.0 2.59 *3030F, 3120B Total
Nitrogen, %
Ammonia (as N) 0.66 <0.10 4500-NH; F Total
Nitrogen, *
Nitrite (as N) 0.08 <0.01 4500-NO, B
Nitrogen, "
Nitrate (as N) 0.62 0.26 4500-NO; D
Phosphorus, *
Orthophosphate (as P) 3.94 0.062 4500-P BE
Sulfate, *
Turbidimetric 155 139 4500-SO, E
Total Organic * .
Carbon (TOC) 13 7.9 5310C, Organic Carbon
*Indicates Standard Methods 18" Edition (Method #) —

Nutrient Chemistry Which Should Be Maintained for Optimum Activity:

pH of Sample:
Iron:
Total Organic Carbon:

Nitrogen as N:
Ammonia:
Nitrite:
Nitrate
o-Phosphate

6.5 — 8.0 are considered good conditions

Satisfactory (>10 mg/L)

C:N:P ratio is typically poor at contaminated sites and usually low on available

nitrogen

Optimum C:N:P ratio to be maintained (120 — 100):10:1

Comments:

A comment made by a member of the regulatory community sums up what must be done in
our opinion to successfully implement bioremediation.

A regulator looks for the data necessary to
determine that a proposed treatment technology, if

properly installed and operated, will reduce the

contaminant concentrations in the soil and water to legally
mandated limits. In this sense the use of biological
treatment systems calls for the same level of investigation,
demonstration of effectiveness, and monitoring as any
conventional remediation system [National Research

Council, 1993].

the MiL, Inc. 7259 LANSDOWNE AVENUE SUITE 200 ST. LOUIS MO 63119-3421
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To support implementation of bioremediation, the property owner must scientifically
demonstrate that degradation of site contaminants can occur at rates sufficient to be
protective of human health and the environment. This document provides data that supports
a technical course of action, which, if followed, should support bioremediation at sites
where this type of process is protective of the environmental quality of ground water and
soils. Bioremediation results from the integration of several attenuation mechanisms, which
may be classified as either destructive or nondestructive. Destructive processes include
biodegradation, abiotic oxidation, and hydrolysis. Nondestructive attenuation mechanisms
include sorption, dilution (caused by dispersion and infiltration), and volatilization. The
chemical parameters for soil and groundwater can significantly affect bacterial populations
therefore monitoring of bioremediation projects may include these albeit less frequently
than comparative population counts and degradative studies as completed herein.

Dissolved Oxygen and BTEX data:

An inverse relationship between dissolved oxygen and BTEX concentrations is an important
indication of aerobic biodegradation and may be used as evidence that biodegradation of
fuel hydrocarbons is occurring. Low dissolved oxygen levels in an area with fuel
hydrocarbon contamination generally indicates that an active zone of aerobic hydrocarbon
biodegradation is present. Dissolved oxygen is the most thermodynamically favored
electron acceptor used in the biodegradation of fuel hydrocarbons. Measurements of
dissolved oxygen concentrations are used to estimate the mass of contaminant, which can be
biodegraded by aerobic processes. Each 1.0 mg /L of dissolved oxygen consumed by
microbes will destroy approximately 0.29 mg/L. of BTEX compounds. During aerobic
biodegradation, dissolved oxygen levels are reduced to below background levels as aerobic
respiration occurs. Anaerobic bacteria (obligate anaerobes) generally cannot function at
dissolved oxygen levels greater than about 0.5 mg/L.

Nitrate:

After dissolved oxygen has been depleted in the microbiological treatment zone, nitrate may
be used as an electron acceptor for anaerobic biodegradation. Measurements of nitrate
concentrations can be used to estimate the mass of contaminant, which can be biodegraded
by denitrification processes. Each 1.0 mg/L of nitrate-nitrogen consumed by microbes
results in the destruction of approximately 0.9 mg/L of BTEX compounds. Each 1.0 mg/L
of nitrate consumed by microbes results in the destruction of approximately 0.21 mg/L. of
BTEX compounds.

Sulfate:

After dissolved oxygen and nitrate have been depleted in the microbiological treatment
zone, sulfate may be used as an electron acceptor for anaerobic biodegradation. Sulfate
concentrations are used as an indicator of anaerobic degradation of fuel compounds. Each
1.0 mg/L of sulfate consumed by microbes results in the destruction of approximately 0.22
mg/L of BTEX compounds.

the MiL, Inc. 7259 LANSDOWNE A VENUE SUITE 200 ST. LOUIS MO 63119-3421
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Ferrous Iron (Fe II):

In some cases ferric iron is used as an electron acceptor during anaerobic biodegradation of
petroleum hydrocarbons. During this process, ferric iron is reduced to the ferrous form,
which may be soluble in water. Ferrous iron concentrations are used as an indicator of
anaerobic degradation of fuel compounds. Each 1.0 mg/L of ferrous iron produced during
microbial iron oxidation results in the degradation of 0.047 mg/L of BTEX. Bacteria are
capable of producing “siderophores”, iron-specific chelating or binding agents to scavenge
for iron. [For more information see the following reference, Iron Chelation in Plants and
Soil Microorganisms, L.L Barton and B.C. Hemming (editors), Academic Press, Inc., New
York, 1993, 490pp. ISBN 0-12-079870-0.].

Temperature:

Ground water temperature directly affects the solubility of oxygen and other geochemical
species. The solubility of dissolved oxygen is temperature dependent, being more soluble in
cold water than in warm water. Ground water temperature also affects the metabolic acidity
of bacteria. Rates of hydrocarbon biodegradation roughly double for every 10 — degree
Celsius (10°C) increase in temperature (“Q” 10 rule) over the temperature range between 5
and 25°C. Ground water temperatures less than about 5°C tend to inhibit biodegradation,
and slow rates of biodegradation are generally observed in such waters.

pH:

The pH of ground water has an effect on the presence and activity of microbial populations
in ground water. This is especially true for methanogens. Microbes capable of degrading
petroleum hydrocarbon compounds generally prefer pH values varying from 6.5 to 8
standard units.

Total Petroleum Hydrocarbons and Aromatic Hydrocarbons:

These analytes are used to determine the type and distribution of fuel hydrocarbon in the
aquifer. The combined concentrations of BTEX and the trimethylbenzenes (TMB) should
not be greater than 50 percent of the TPH concentration. If these compounds are found in
concentrations greater than 50 percent of the TPH concentration, sampling errors such as
emulsification of product in the ground water sample should be investigated.

Thank you from the staff on project:

A P AL

’ Andre Johnson
Labetatery Manager

President & CE

the MiL, Inc. 7259 LANSDOWNE AVENUE SUITE 200 ST. LOUIS MO 63119-3421
PHONE: (800) 688-9144 FAX: (314) 645-2544




Plumley Engineering 3640A
Aerobic Endpoint Assay 7 Strains with Gasoline

OD 590nm

3640A-1-2  3640A-1-3  3640A-14  3640A-1-5 3640A-2-10 3640A-5-19 3640A-6-20

Id Strain + Water (Neéative Control)
O Strain + Gasoline (Contaminant)
M Strain + TSB (Positive Control)

Same Data as Above Without Positive Growth Control (TSH
Note: For Strains to be considered Biodegrading organisms the OD value for the

contaminant (Gasoline) must be larger than the Negative Control OD value.

OD 590nm

3640A-1-2 3640A-1-3 3640A-1-4 3640A-1-5 3640A-2-10 3640A-5-19 3640A-6-20

L1 Strain + Water (Negative Control)
D Strain + Gasoline (Contaminant)

the MiL, Inc. 7259 LANSDOWNE AVENUE SUITE 200 ST. LoUIs MO 63119-3421
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Plumley Engineering 3640A
Aerobic Endpoint Assay 7 Strains with Desiel

OD 590nm

3640A-1-2  3640A-1-3  3640A-1-4 3640A-1-5 3640A-2-10 3640A-5-19 3640A-6-20

kel Strain + Water (Negative Control)
[]Strain + Desiel (Contaminant)
M Strain + TSB (Positive Control)

Same Data as Above Without Positive Growth Mg SH
Note: For Strains to be considered Biodegrading organisms the OD value for the
contaminant (Desiel) must be larger than the Negative Control OD value.

OD 590nm

.
0,000
~

3640A-1-3 3640A-1-4 3640A-1-5 3640A-2-10 3640A-5-19 3640A-6-20

& Strain + Water (Negative Control)
[ Strain + Desiel (Contaminant)

the MiL, Inc. 7259 LANSDOWNE AVENUE SUITE 200 ST. LoUIS MO 63119-3421
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Plumley Engineering 3640A
Aerobic Endpoint Assay 7 Strains with oil No. 6

OD 590nm

3640A-1-2  3640A-1-3  3640A-1-4  3640A-1-5 3640A-2-10 3640A-5-19 3640A-6-20

lad Strain + Water (Negative Control)
[ Strain + Qil No.6 (gontammant
B Strain + TSB (Posntlve Control)

S Dat AL Without Positive G th Control (ISB)
Note: For Strains to be considered Biodegrading organisms the OD value for the
contaminant (oil No. 6) must be larger than the Negative Control OD value.

OD 590nm

3640A-1-2  3640A-1-3 3640A-1-4 3640A-1-5 3640A-2-10 3640A-5-19 3640A-6-20

kd Strain + Water (Negative Control)
O Strain + Qil No.6 (Contaminant)

the MiL, Inc. 7259 LANSDOWNE AVENUE SUITE 200 ST. LouIs MO 63119-3421
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Plumley Engineering 3640A
Aerobic Endpoint Assay 7 Strains with Free Phase

OD 590nm

3640A-1-2  3640A-1-3 3640A-1-4 3640A-1-5 3640A-2-10 3640A-5-19 3640A-6-20
& Strain + Water (Negative Control) {

O Strain + Free Phase (Contaminant)
B Strain + TSB (Positive Control)

Same Data as Above Without Positive Growth Control (TSB)

Note: For Strains to be considered Biodegrading organisms the OD value for the
contaminant (Free Phase) must be larger than the Negative Control OD value.

OD 590nm

3640A-1-2 3640A-1-3 3640A-1-4 3640A-1-5 3640A-2-10 3640A-5-19 3640A-6-20

kd Strain + Water (Negative Control)
O Strain + Free Phase (Contaminant)

the MiL, Inc. 7259 LANSDOWNE AVENUE SUITE 200 ST. LOUIS MO 63119-3421
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the MiL, inc.

WorkOrder: 06010139 Client Sample ID: 3640A-1
Lab ID: 06010139-001 Collection Date: 1/3/2006 11:00:00 AM
Report Date: 16-Jan-06 Matrix: SOLID
Analyses Certification RL  Qual Result Units DF Date Analyzed Analyst
ASTM D2974
Organic Matter 0.10 8.90 wt% 1 1/11/2006 KLE
Percent Moisture 0.1 201 % 1 1/10/2006 KLE
STANDARD METHODS 18TH ED. 2540 G
Total Solids 0.1 79.9 % 1 1/10/2006 KLE
STANDARD METHODS 18TH ED. 4500-NH3 B F
Nitrogen, Ammonia (as N) 2.53 23.7 mg/Kg-dry 1 1/12/2006 NNH
STANDARD METHODS 18TH ED. 4500-NO2 B
Nitrogen, Nitrite (as N) NELAP 0.12 H 0.68 mg/Kg-dry 1 1/11/2006 10:00:00 AM  SMK
STANDARD METHODS 18TH ED. 4500-P E
Phosphorus, Orthophosphate (as P) NELAP 6.26 12.2 mg/Kg-dry 25 1/10/2006 9:20:00 AM  NLF
SW-846 3050B, 6010B, METALS BY ICP
Iron NELAP 118 23200 mg/Kg-dry 50 1/11/2006 2:40:39 PM  CRK
SW-846 9038
Sulfate, Turbidimetric NELAP 626 <626 mg/Kg-dry 10 1/12/2006 SMK
SW-846 9045C
i 1) NELAP 1.00 7.79 1 1/6/2006 2:00:00 PM NMP
Sm46 9210
Nitrogen, Nitrate (as N) NELAP 2.5 H 2.7 mg/Kg-dry 1 1/10/2006 4:45:00 PM  SMR

Sample Narrative

S

MICROBE INOTECH LABORATORIES, INC. ~ 7259 LANSDOWNE AVENUE SUITE 200 ST. LUuous MO 63119-3421
800-688-9144 / 314-645-2177 Fax: 314-645-2544

www.microbeinotech.com




the MiL, inc.

WorkOrder: 06010139 Client Sample ID: 3640A-2

Lab ID: 06010139-002 Collection Date: 1/3/2006 11:05:00 AM
Report Date: 16-Jan-06 Matrix: SOLID
Analyses Certification RL  Qual Result Units DF Date Analyzed Analyst

ASTM D2974

Organic Matter 0.10 6.80 wt% 1 1/11/2006 KLE

Percent Moisture 0.1 17.7 % 1 1/10/2006 KLE
STANDARD METHODS 18TH ED. 2540 G

Total Solids 0.1 82.3 % 1 1/10/2006 KLE
STANDARD METHODS 18TH ED. 4500-NH3 B F

Nitrogen, Ammonia (as N) 2.41 13.3 mg/Kg-dry 1 1/12/2006 NNH
STANDARD METHODS 18TH ED. 4500-NO2 B

Nitrogen, Nitrite (as N) NELAP 0.12 H 0.98 mg/Kg-dry 1 1/11/2006 10:00:00 AM  SMK
STANDARD METHODS 18TH ED. 4500-P E

Phosphorus, Orthophosphate (as P) NELAP 6.08 19.7 mg/Kg-dry 25 1/10/2006 9:20.00 AM  NLF
SW-846 3050B, 6010B, METALS BY ICP

Iron NELAP 113 25500 mg/Kg-dry 50 1/11/2006 2:42:30 PM  CRK
SW-846 9038

Sulfate, Turbidimetric NELAP 608 <608 mg/Kg-dry 10 1/12/2006 SMK
SW.846 9045C

'W1:1) NELAP 1.00 7.67 1 1/6/2006 2:02:00 PM NMP
SW-846 9210

Nitrogen, Nitrate (as N) NELAP 24 H 3.0 mg/Kg-dry 1 1/10/2006 4:45:00 PM  SMR

Sample Narrative

-
MICROBE INOTECH LABORATORIES, INC. - 7259 LANSDOWNE AVENUE SUITE 200 ST. Luous MO 63119-3421
800-688-9144 / 314-645-2177 Fax: 314-645-2544
www.microbeinotech.com




the MiL’ inCo

WorkOrder: 06010139 Client Sample ID: 3640A-3
Lab ID: 06010139-003 Collection Date: 1/3/2006 11:10:00 AM
Report Date: 16-Jan-06 Matrix: SOLID
Analyses Certification RL  Qual Result Units DF Date Analyzed Analyst
ASTM D2974
Organic Matter 0.10 5.10 wt% 1 1/11/2006 KLE
Percent Moisture 0.1 21.0 % 1 1/10/2006 KLE
STANDARD METHODS 18TH ED. 2540 G
Total Solids 0.1 79.0 % 1 1/10/2006 KLE
STANDARD METHODS 18TH ED. 4500-NH3 B F
Nitrogen, Ammonia (as N) 2.54 10.5 mg/Kg-dry 1 1/12/2006 NNH
STANDARD METHODS 18TH ED. 4500-NO2 B
Nitrogen, Nitrite (as N) NELAP 0.13 H 0.32 mg/Kg-dry 1 1/11/2006 10:00:00 AM  SMK
STANDARD METHODS 18TH ED. 4500-P E
Phosphorus, Orthophosphate (as P) NELAP 6.33 9.81 mg/Kg-dry 25 1/10/2006 9:20:00 AM  NLF
SW-846 3050B, 6010B, METALS BY ICP
Iron NELAP 122 S 29000 mg/Kg-dry 50 1/11/2006 2:44:21 PM  CRK
SW-846 9038
Sulfate, Turbidimetric NELAP 633 J 277 mg/Kg-dry 10 1/12/2006 SMK
S$'-846 9045C
'w,1 1) NELAP 1.00 7.30 1 1/6/2006 2:06:00 PM NMP
SW-846 9210
Nitrogen, Nitrate (as N) NELAP 2.5 JH 2.4 mg/Kg-dry 1 1/10/2006 4:45:00 PM  SMR

Sample Narrative
SW-846 3050B, 6010B, Metals by ICP

Fe - Sample concentration is greater than 5 times the spike level.

-
MICROBE INOTECH LABORATORIES, INC. - 7259 LANSDOWNE AVENUE SUITE 200 ST. Luous MO 63119-3421
800-688-9144 / 314-645-2177 Fax: 314-645-2544
www.microbeinotech.com




the MiL, inc.

WorkOrder: 06010139 Client Sample ID: 3640A-4
Lab ID: 06010139-004 Collection Date: 1/3/2006 11:15:00 AM
Report Date: 16-Jan-06 Matrix: SOLID
Analyses Certification RL  Qual Result Units DF Date Analyzed Analyst
ASTM D2974
Organic Matter 0.10 7.60 wt% 1 1/11/2006 KLE
Percent Moisture 0.1 215 % 1 1/10/20086 KLE
STANDARD METHODS 18TH ED. 2540 G
Total Solids 0.1 78.5 % 1 1/10/2006 KLE
STANDARD METHODS 18TH ED. 4500-NH3 B F
Nitrogen, Ammonia (as N) 2.60 93.7 mg/Kg-dry 1 1/12/2006 NNH
STANDARD METHODS 18TH ED. 4500-NO2 B
Nitrogen, Nitrite (as N) NELAP 0.13 H 0.88 mg/Kg-dry 1 1/11/2006 10:00:00 AM  SMK
STANDARD METHODS 18TH ED. 4500-P E
Phosphorus, Orthophosphate (as P) NELAP 6.37 22.0 mg/Kg-dry 25 1/10/2006 9:20:00 AM  NLF
SW-846 3050B, 6010B, METALS BY ICP
Iron NELAP 127 36600 mg/Kg-dry 50 1/11/2006 2:49:56 PM  CRK
SW-846 9038
Sulfate, Turbidimetric NELAP 1270 <1270 mg/Kg-dry 20 1/12/2006 SMK
§°77 846 9045C
g1 1) NELAP 1.00 7.41 1 1/6/2006 2:14:00 PM NMP
SW-846 9210
Nitrogen, Nitrate (as N) NELAP 2.6 H 2.6 mg/Kg-dry 1 1/10/2006 4:45:00 PM  SMR

Sample Narrative

-
MICROBE INOTECH LABORATORIES, INC. - 7259 LANSDOWNE AVENUE SUITE 200 ST. LUOUS MO 63119-3421
800-688-9144 / 314-645-2177 Fax: 314-645-2544
www.microbeinotech.com




the ML, inc.

WorkOrder: 06010139 Client Sample ID: 3640A-5
Lab ID: 06010139-005 Collection Date: 1/3/2006 11:20:00 AM
Report Date: 16-Jan-06 Matrix: SOLID
Analyses Certification RL  Qual Result Units DF Date Analyzed Analyst
ASTM D2974
Organic Matter 0.10 7.80 wt% 1 1/11/2006 KLE
Percent Moisture 0.1 H 22.2 % 1 1/11/2006 KLE
STANDARD METHODS 18TH ED. 2540 G
Total Solids 0.1 H 77.8 % 1 1/11/2006 KLE
STANDARD METHODS 18TH ED. 4500-NH3 B F
Nitrogen, Ammonia (as N) 2.69 21.6 mg/Kg-dry 1 1/12/2006 NNH
STANDARD METHODS 18TH ED. 4500-NO2 B
Nitrogen, Nitrite (as N) NELAP 0.13 H 0.51 mg/Kg-dry 1 1/11/2006 10:00:00 AM  SMK
STANDARD METHODS 18TH ED. 4500-P E
Phosphorus, Orthophosphate (as P) NELAP 6.43 J 6.11  mg/Kg-dry 25 1/10/2006 9:20:00 AM NLF
SW-846 3050B, 60108, METALS BY ICP
Iron NELAP 126 25000 mg/Kg-dry 50 1/11/2006 2:51:48 PM  CRK
SW-846 9038
Sulfate, Turbidimetric NELAP 643 J 281 mg/Kg-dry 10 1/12/2006 SMK
$'*'-846 9045C
(S 1) NELAP 1.00 7.41 1 1/6/2006 2:18:00 PM NMP
SW-846 9210
Nitrogen, Nitrate (as N) NELAP 26 JH 2.2 mg/Kg-dry 1 1/10/2006 4:45:00 PM  SMR

Sample Narrative
Standard Methods 18th Ed. 2540 G
Sample required re-analysis out of hold time.

-

MICROBE INOTECH LABORATORIES, INC. - 7259 LANSDOWNE AVENUE SUITE 200 ST. Luous MO 63119-3421

800-688-9144 / 314-645-2177 Fax: 314-645-2544
www.microbeinotech.com




the MiL, inCo

WorkOrder: 06010139 Client Sample ID: 3640A-6
Lab ID: 06010139-006 Collection Date: 1/3/2006 11:25:00 AM
Report Date: 16-Jan-06 Matrix: SOLID
Analyses Certification RL  Qual Result Units DF Date Analyzed Analyst
ASTM D2974
Organic Matter 0.10 4.10 wit% 1 1/11/2006 KLE
Percent Moisture 0.1 15.0 % 1 1/10/2006 KLE
STANDARD METHODS 18TH ED. 2540 G
Total Solids 0.1 85.0 % 1 1/10/2006 KLE
STANDARD METHODS 18TH ED. 4500-NH3 B F
Nitrogen, Ammonia (as N) 2.29 12.6 mg/Kg-dry 1 1/12/2006 NNH
STANDARD METHODS 18TH ED. 4500-NO2 B
Nitrogen, Nitrite (as N) NELAP 0.12 H 0.31 mg/Kg-dry 1 1/11/2006 10:00:00 AM  SMK
STANDARD METHODS 18TH ED. 4500-P E
Phosphorus, Orthophosphate (as P) NELAP 5.88 6.18 mg/Kg-dry 25 1/10/2006 9:20:00 AM  NLF
SW-846 3050B, 60108, METALS BY ICP
Iron NELAP 118 18400 mg/Kg-dry 50 1/11/2006 2:53:40 PM  CRK
SW-846 9038
Sulfate, Turbidimetric NELAP 588 <588 mg/Kg-dry 10 1/12/2006 SMK
SW.-846 9045C
i ) NELAP 1.00 7.63 1 1/6/2006 2:20:00 PM NMP
SW-846 9210
Nitrogen, Nifrate (as N) NELAP 2.4 JH 2.0 mg/Kg-dry 1 1/10/2006 4:45:00 PM  SMR

Sample Narrative

-

MICROBE INOTECH LABORATORIES, INC. ~ 7259 LANSDOWNE AVENUE SUITE 200 ST. Luous MO 63119-3421
800-688-9144 / 314-645-2177 Fax: 314-645-2544
www.microbeinotech.com




the MiL, inc.

WorkOrder: 06010139 Client Sample ID: 3640A-7
Lab ID: 06010139-007 Collection Date: 1/3/2006 11:30:00 AM
Report Date: 16-Jan-06 Matrix: SOLID
Analyses Certification RL  Qual Result Units DF Date Analyzed Analyst
ASTM D2974
Organic Matter 0.10 6.90 wi% 1 1/11/2006 KLE
Percent Moisture 0.1 21.5 % 1 1/10/2006 KLE
STANDARD METHODS 18TH ED. 2540 G
Total Solids 0.1 78.5 % 1 1/10/2006 KLE
STANDARD METHODS 18TH ED. 4500-NH3 B F
Nitrogen, Ammonia (as N) 2.54 22,2 mg/Kg-dry 1 1/12/2006 NNH
STANDARD METHODS 18TH ED. 4500-NO2 B
Nitrogen, Nitrite (as N) NELAP 0.13 H 0.42 mg/Kg-dry 1 1/11/2006 10:00:00 AM  SMK
STANDARD METHODS 18TH ED. 4500-P E
Phosphorus, Orthophosphate (as P) NELAP 6.37 7.64 mg/Kg-dry 25 1/10/2006 9:20:00 AM  NLF
SW-846 3050B, 6010B, METALS BY ICP
lron NELAP 122 26600 mg/Kg-dry 50 1/11/2006 2:55:31 PM  CRK
SW-846 9038
Sulfate, Turbidimetric NELAP 637 <637 mg/Kg-dry 10 1/12/2006 SMK
SW-846 9045C
(1:1) NELAP 1.00 7.79 1 1/6/2006 3:27:00 PM NMP
SW-846 9210
Nitrogen, Nitrate (as N) NELAP 26 JH 2.3 mg/Kg-dry 1 1/10/2006 4:45:00 PM  SMR

Sample Narrative

|
MICROBE INOTECH LABORATORIES, INC. - 7259 LANSDOWNE AVENUE SUITE 200 ST. Luous MO 63119-3421

800-688-9144 / 314-645-2177 Fax: 314-645-2544
www.microbeinotech.com




the MiL, inc.

WorkOrder: 06010139

Client Sample ID: 3640A-8
Lab ID: 06010139-008 Collection Date: 1/3/2006 11:35:00 AM
Report Date: 16-Jan-06 Matrix: SOLID
Analyses Certification RL  Qual Result Units DF Date Analyzed Analyst
ASTM D2974
Organic Matter 0.10 5.70 wit% 1 1/11/2006 KLE
Percent Moisture 0.1 25.2 % 1 1/10/2006 KLE
STANDARD METHODS 18TH ED. 2540 G
Total Solids 0.1 74.8 % 1 1/10/2006 KLE
STANDARD METHODS 18TH ED. 4500-NH3 B F
Nitrogen, Ammonia (as N) 247 52.4 mg/Kg-dry 1 1/12/2006 NNH
STANDARD METHODS 18TH ED. 4500-NO2 B
Nitrogen, Nitrite (as N) NELAP 0.13 H 0.31 mg/Kg-dry 1 1/11/2006 10:00:00 AM SMK
STANDARD METHODS 18TH ED. 4500-P E
Phosphorus, Orthophosphate (as P) NELAP 6.68 7.35 mg/Kg-dry 25 1/10/2006 9:20:00 AM  NLF
SW-846 3050B, 6010B, METALS BY ICP
Iron NELAP 124 32900 mg/Kg-dry 50 1/11/2006 2:57:24 PM  CRK
SW-846 9038
Sulfate, Turbidimetric NELAP 668 <668 mg/Kg-dry 10 1/12/2006 SMK
SW-846 9045C
1) NELAP 1.00 7.37 1 1/6/2006 3:29:00 PM NMP
SW-846 9210
Nitrogen, Nitrate (as N) NELAP 2.7 JH 21 mg/Kg-dry 1 1/10/2006 4:45:00 PM  SMR

Sample Narrative

MICROBE INOTECH LABORATORIES, INC. - 7259 LANSDOWNE AVENUE SUITE 200 ST. LuOUS MO 63119-3421

800-688-9144 / 314-645-2177 Fax: 314-645-2544

www.microbeinotech.com




| the M1L, 1nc.
WorkOrder: 06010139 Client Sample ID: 3640A-9
Lab ID: 06010139-009 Collection Date: 1/3/2006 11:40:00 AM
Report Date: 16-Jan-06 Matrix: SOLID
Analyses Certification RL  Qual Result Units DF Date Analyzed Analyst
ASTM D2974
Organic Matter 0.10 6.40 wt% 1 1/11/2006 KLE
Percent Moisture 0.1 20.8 % 1 1/10/2006 KLE
STANDARD METHODS 18TH ED. 2540 G
Total Solids 0.1 79.2 % 1 1/10/2006 KLE
STANDARD METHODS 18TH ED. 4500-NH3 B F
Nitrogen, Ammonia (as N) 2.69 16.4 mg/Kg-dry 1 1/12/2006 NNH
STANDARD METHODS 18TH ED. 4500-NO2 B
Nitrogen, Nitrite (as N) NELAP 0.13 H 0.82 mg/Kg-dry 1 1/11/2006 10:00:00 AM  SMK
STANDARD METHODS 18TH ED. 4500-P E
Phosphorus, Orthophosphate (as P) NELAP 6.31 13.9 mg/Kg-dry 25 1/10/2006 9:20:00 AM  NLF
SW-846 3050B, 6010B, METALS BY ICP
Iron NELAP 126 36900 mg/Kg-dry 50 1/11/2006 3:04:42 PM  CRK
SW-846 9038
Sulfate, Turbidimetric NELAP 631 <631 mg/Kg-dry 10 1/12/2006 SMK
7 846 9045C
Spor(1:1) NELAP 1.00 7.59 1 1/6/2006 3:31:00 PM NMP
SW-846 9210
Nitrogen, Nitrate (as N) NELAP 25 JH 20 mg/Kg-dry 1 1/10/2006 4:45:00 PM  SMR

Sample Narrative

-

MICROBE INOTECH LABORATORIES, INC. - 7259 LANSDOWNE AVENUE SUITE 200 ST. Luous MO 63119-3421

800-688-9144 / 314-645-2177 Fax: 314-645-2544

www.microbeinotech.com




the MiL, inc.

WorkOrder: 06010139 Client Sample ID: 3640A-10
Lab ID: 06010139-010 Collection Date: 1/3/2006 11:45:00 AM
Report Date: 16-Jan-06 Matrix: SOLID
Analyses Certification RL  Qual Result Units DF Date Analyzed Analyst
ASTM D2974
Organic Matter 0.10 710 wit% 1 111/2006 KLE
Percent Moisture 0.1 13.9 % 1 1/10/2006 KLE
STANDARD METHODS 18TH ED. 2540 G
Total Solids 0.1 86.1 % 1 1/10/2006 KLE
STANDARD METHODS 18TH ED. 4500-NH3 B F
Nitrogen, Ammonia (as N) 2.23 S 8.14 mg/Kg-dry 1 1/12/2006 NNH
STANDARD METHODS 18TH ED. 4500-NO2 B
Nitrogen, Nitrite (as N) NELAP 0.12 H 111  mg/Kg-dry 1 1/11/2006 10:00:.00 AM  SMK
STANDARD METHODS 18TH ED. 4500-P E
Phosphorus, Orthophosphate (as P) NELAP 5.81 16.6 mg/Kg-dry 25 1/10/2006 9:20:00 AM  NLF
SW-846 3050B, 6010B, METALS BY ICP
Iron NELAP 112 28900 mg/Kg-dry 50 1/11/2006 3:06:34 PM  CRK
SW-846 9038
Sulfate, Turbidimetric NELAP 581 S <581 mg/Kg-dry 10 1/12/2006 SMK
"-846 9045C
(1:1) NELAP 1.00 7.75 1 1/6/2006 3:33:00 PM NMP
SW-846 9210
Nitrogen, Nitrate (as N) NELAP 23 JH 1.8 mg/Kg-dry 1 1/10/2006 4:45:00 PM  SMR

Sample Narrative

Standard Methods 18th Ed. 4500-NH3 B F

Spike recovery rounds to 85% which is within acceptable range.
SW-846 9038

MS/MSD did not recover because of matrix interference.

S

MICROBE INOTECH LABORATORIES, INC. - 7259 LANSDOWNE AVENUE SUITE 200 ST. LUoUS MO 63119-3421
800-688-9144 / 314-645-2177 Fax: 314-645-2544
www.microbeinotech.com
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the MiL, inCo

WorkOrder: 06010139 Client Sample ID: 3640A-11
Lab ID: 06010139-011 Collection Date:  1/3/2006 11:50:00 AM
Report Date: 16-Jan-06 Matrix: AQUEOUS
Analyses Certification RL  Qual Result Units DF Date Analyzed Analyst
EPA 600 350.1 (TOTAL)
Nitrogen, Ammonia (as N) NELAP 0.10 0.66 mg/L 1 1/10/2006 NNH
STANDARD METHOD 18TH ED. 4500-H B
pH NELAP 1.00 H 7.1 1 1/6/2006 10:34:00 AM  NMP
STANDARD METHODS 15TH ED. 426 C
Sulfate, Turbidimetric 100 155 mg/L 20 1/6/2006 SMK
STANDARD METHODS 18TH ED. 2540 B
Total Solids NELAP 100 H 2820 mg/L 1 1/12/2006 KLE
STANDARD METHODS 18TH ED. 3030 F, 3120 B, METALS BY ICP (TOTAL)
Iron NELAP 0.0200 58.0 mg/L 1 1/13/2006 10:16:35 AM  JMW
STANDARD METHODS 18TH ED. 4500-NO2 B (TOTAL)
Nitrogen, Nitrite (as N) NELAP 0.01 H 0.08 mg/L 1 1/6/2006 3:00:00 PM SMK
STANDARD METHODS 18TH ED. 4500-NO3 D (TOTAL)
Nitrogen, Nitrate (as N) NELAP 0.20 H 0.62 mg/L 1 1/6/2006 1:40:00 PM SMR
STANDARD METHODS 18TH ED. 4500-P E
““osphorus, Orthophosphate (as P) NELAP 0.100 H 3.94 mg/L 5 1/6/2006 11:40:00 AM  NLF
“awANDARD METHODS 18TH ED. 5310 C, ORGANIC CARBON
Total Organic Carbon (TOC) 1.0 13 mg/L 1 1/11/2006 SMR

Sample Narrative
Standard Methods 18th Ed. 2540 B
Sample analysis did not meet hold time requirements.

)

MICROBE INOTECH LABORATORIES, INC. - 7259 LANSDOWNE AVENUE SUITE 200 ST. LUuous MO 63119-3421
800-688-9144 / 314-645-2177

Fax: 314-645-2544

www.microbeinotech.com




the MiL, inCo

WorkOrder: 06010139 Client Sample ID: 3640A-12
Lab ID: 06010139-012 Collection Date: 1/3/2006 11:55:00 AM
Report Date: 16-Jan-06 Matrix: AQUEOUS
Analyses Certification RL  Qual Result Units DF Date Analyzed Analyst

EPA 600 350.1 (TOTAL)

Nitrogen, Ammonia (as N) NELAP 0.10 <0.10 mg/L 1 1/10/2006 NNH
STANDARD METHOD 18TH ED. 4500-H B

pH NELAP 1.00 H 7.24 1 1/6/2006 10:36:00 AM NMP
STANDARD METHODS 15TH ED. 426 C

Sulfate, Turbidimetric 100 139 mg/L 20 1/6/2006 SMK
STANDARD METHODS 18TH ED. 2540 B

Total Solids NELAP 100 H 476 mg/L 1 1/12/2006 KLE
STANDARD METHODS 18TH ED. 3030 F, 3120 B, METALS BY ICP (TOTAL)

Iron NELAP 0.0200 2,59 mg/L 1 1/13/2006 10:21:38 AM  JMW
STANDARD METHODS 18TH ED. 4500-NO2 B (TOTAL)

Nitrogen, Nitrite (as N) NELAP 0.01 H <0.01 mg/L 1 1/6/2006 3:00:00 PM SMK
STANDARD METHODS 18TH ED. 4500-NO3 D (TOTAL)

Nitrogen, Nitrate (as N) NELAP 0.20 H 0.26 mg/L 1 1/6/2006 1:40:00 PM SMR
STANDARD METHODS 18TH ED. 4500-P E

~ " ~sphorus, Orthophosphate (as P) NELAP 0.020 H 0.062 mg/L 1 1/6/2006 11:40:00 AM  NLF
!-ANDARD METHODS 18TH ED. 5310 C, ORCANIC CARBON

Total Organic Carbon (TOC) 1.0 7.9 mg/L 1 1/11/2006 SMR

Sample Narrative
Standard Methods 18th Ed. 2540 B
Sample analysis did not meet hold time requirements.

-

MICROBE INOTECH LABORATORIES, INC. - 7259 LANSDOWNE AVENUE SUITE 200 ST. LuoUs MO 63119-3421
800-688-9144 / 314-645-2177 Fax: 314-645-2544

www.microbeinotech.com




Biologm



INTERPRETATION OF THE CARBON SOURCE PATTERN RECOGNITION DATA
USING THE BIOLOG™ MULTI-WELL PLATE METHOD

The MiL, Inc. utilizes the Biolog Microplate
System™ for microbial identification and
characterization by carbon source pattern
recognition. The microplate technique allows for
characterization by 95 different tests yielding a
potential of 4x10? patterns generated from a
single microplate. Each strain of microorganism
yields a distinct pattern that will be recognized by
the Biolog Microlog™ software. Microplates are
available for Gram Negative, Gram Positive,
Yeasts, Lactic Acid Bacteria and Fungi analysis.
Custom analyses are performed by the MiL, Inc.
and can be particularly useful in biodegradation
or additional selective media development
studies. Additional interpretative instructions are
provided with such custom services.

To characterize a given microbial isolate the
organism is streaked onto a selective medium
-that will support vigorous growth.

The more fastidious organisms may require
chocolate or BHI agar for growth, whereas many
environmental organisms grow better in more
minimal media. The culture plates are incubated
at 28° to 35°C for 24 hours for bacteria, or 3-5
days for yeast and mold. Some thermophillic
strains are often incubated at up to 50°C. After
incubation colonies are removed from the culture
plate by using a saline moistened cotton swab. A
suspension of uniform turbidity is prepared in
0.85% saline with gelling agents and compared
with known turbidimetric standard. The bacterial
suspension is inoculated into the microplate wells
and the plate is covered with the microplate lid.

- The inoculated plates are incubated at 28°-35°C

for 4 hours or overnight (16-24 hours) for
bacteria, or 3-5 days for yeast and mold. Should
other dilutents be requested or used, such changes

will be noted.

Microplates may be read at 4 or 24 hours due to
the fact that some organisms give results at 4
hours and may become unreadable at 24 hours.
The plates are read using a microplate reader at
590 nm (490nm for mold). The absorbance or
transmittance (color) in each well is referenced
against the negative control well (A-1) so that
any purple color recorded above this control level

s read as a positive utilization of that particular

carbon source. The data values are reported as
the percent color change as compared to well A-
1 utilizing the following formula.

% color change=0D590(well) OD590 (well A-1)
OD590 (well A-1)

Positive results will be reported in brackets.
Generally, if the Percent Color Change is equal
to or greater than 40, the reaction in the given
well is considered to be positive. However, the
parameters for each substrate may be different
and the positive test below a value of 40 is
possible. The reported results will be otherwise
considered negative. The computer algorithms
employed provide standardization of settings
ensuring repeatability and avoidance of operator
bias. Names of all carbon source substrates
employed are provided in the results regardless of
response.

We, the rnicrobiologists of the MiL, find these methods to be excellent for strain éharacterization or
differentiation between closely related isolates.

Microbe Inotech Labs, Inc.
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Program

Save To File
Unrestricted Access?
Read Time

Parent File

Plate Number
Incubation Time
Sample Number

Strain Type

Strain Number

Strain Name

Other

Data Input Mode
590/750 Filters Used
Threshold Mode
Number +/b/- Reactions
Database To Search
Data Base(s) Searched

: Biolog Microlog3 4.20

: C:\Biolog420\3640A-1-2.D4C
:Yes

:Jan 20 2006 13:47

: Original Data Record

1

1 4-6

: 3640A-1-2

: GP-ALL

: Reader

:6/5

: Automatic: Color; 13/67
:19/15/62

: MicrolL.og

: C:\Biolog420\Databases\GP602.KID

: <X>: positive; <X-: mismatched pos

Plate Type: GP2

itive; X: negative; X+: mismatched negative

Key
{X}: borderline; -X: less than A1 well

Color 1 2 3 4 5 6 7 8 9 10 11 12

A 0 -36 { 45} <132> {22} -26 -29 <222> <126> -3 -22 -41

B { 40} -22 -26 -24 { 44} -43 -40 -24 -40 -36 <114> -24

Cc 0 -27 < 84> { 54} 27 {52} -10 -48 -49 -66 { 59} -28

D { 17} -47 { 22} 3 -36 -55 {27} -75 -71 -35 -55 { 18}

E -2 <150> -2 -53 2 -5 -16 -1 -47 -67 -42 <213>

F 0 -44 { 29} -34 < 82> -18 -14 -18 < 88> -8 -121 -32
\ G { 27} 0 < 120> < 85> { 14} -61 1 -42 -74+ -36 -46 < 132>
b H < 265> -<178> < 164> <237> <198> { 30} <118> < 86> -7 -114 -48 -3

=> Species ID: Bacillus cereus/thuringiensis <= -
Species PROB SIM DIST TYPE

=>1) Bacillus cereus/thuringiensis a5 0.83 192 GP-ROD SB

2 ) Bacillus mycoides 4 0.03 298 GP-ROD SB

3 ) Bacillus anthracis subgroup A 1 0.01 3.50 GP-ROD SB

4 ) Bacillus anthracis subgroup B 0 0.00 487 GP-ROD SB

5 ) Bacillus anthracis subgroup D 0 0.00 5.63 GP-ROD SB

6 ) Deinococcus radiopugnans 0 0.00 6.18 GP-COC CAT+

7 ) Staphylococcus aureus ss aureus 0 0.00 6.75 GP-COC CAT+

8 ) Bacillus anthracis subgroup C 0 0.00 7.62 GP-ROD SB

9 ) Staphylococcus hyicus 0 0.00 7.82 GP-COC CAT+

10 ) Deinococcus radiodurans 0 0.00 7.95 GP-COC CAT+

Other )

Print Time = Jan 20 2006 13:48

Page 1 of 1 pages




Program : Biolog MicroLog3 4.20

Save To File Do
- Unrestr?cted Access? Yes '
Read Time : Jan 20 2006 10:24
Parent File :
Plate Number 01
Incubation Time 1 16-24
Sample Number : 3640A-1-3 Plate Type: GN2
Strain Type 1 GN-ALL
Strain Number :
Strain Name
Other :
Data Input Mode : Reader
590/750 Filters Used :6/5
Threshold Mode : Automatic: Color: -15/24
Number +/b/- Reactions :9/18/69
Database To Search : MicrolLog
Data Base(s) Searched : C1\Biolog420\Databases\GN602.KID
Key 1 <X>: positive; <X-: mismatched positive; X: negative; X+: mismatched negative
{X}: borderline; -X: less than A1 well
Color 1 2 3 4 5 6 7 8 9 10 11 12
A { 0} <42> < 51> <185 -80 -159 {2} {16} -76 { 12} -98 =71
B -52 {-13 {1 27+ -7y { -3} -22 { 8} < 39> { 0} -77 -120+
@ -51 -17 -36 -25 -24 -27 -26 -38 -43 -68 < 142> < 135>
D -61 { -2} -143 -137 -58 -42 -64 -33 -42 -60 -50 -93
E -112 111 < 31> {9} -127 -56 -69 -136 -87 -103 -163 -39
F < 81- ({-15} -102 -66 -185 < 85- -74 -58 { 4 -87 -68 -74
\VG -104 -105 -133 -88 -92 {17} -85 -143 -52 -105 -197 {1}
H -127 -97 -125 -64 {7 {7 -143 -127 -148 -100 -170 -116
=> Species |D: Capnocytophaga canimorsus <=
Species . PROB SIM DIST TYPE
=>1) Capnocytophaga canimorsus 93 0.65 460 GN-FAS OXI+
2 ) Burkholderia glumae 4 0.02 5.70  GN-NENT OXI+
3 ) Neisseria subflava 2 0.01 5.97 GN-FAS OXI+
4 ) Xanthomonas campestris pv poinsetttiicola 1 0.01 6.23 GN-NENT OXI-
5 ) Neisseria canis 0 0.00 6.47  GN-FAS OXi+
6 ) Neisseria elongata ss elongata 0 0.00 7.00 GN-FAS OXt+
7 ) Neisseria meningitidis 0 0.00 7.00 GN-FAS OXI+
8 ) Flavobacterium resinovorum 0 0.00 7.18  GN-NENT OXI+
9 ) Flavobacterium mizutaii-like (CDC group 1l-1) 0 0.00 7.30  GN-NENT OXi+
10 ) Haemophilus parasuis 0 0.00 7.43 GN-FAS OX!-
Other )
Print Time = Jan 20 2006 10:24 Page 1 of 1 pages




Program

Save To File
Unrestricted Access?
Read Time

Parent File

Plate Number
incubation Time
Sample Number

Strain Type

Strain Number

Strain Name

Other

Data Input Mode
590/750 Filters Used
Threshold Mode
Number +/b/- Reactions
Database To Search
Data Base(s) Searched

: Biolog MicroLog3 4.20

:Yes
: Jan 20 2006 10:20

01

1 16-24

: 3640A-1-4
: GP-ALL

: Reader

:6/5

: Manual: Color: -9/143

13/22/71

: MicroLog

: C:\Biolog420\Databases\GP602.KID

Plate Type: GP2

Key 1 <X>: positive; <X-: mismatched positive; X: negative; X+: mismatched negative
{X}: borderline; -X: less than A1 welt
Color 1 2 3 4 5 6 7 8 9 10 11 12
A { 0} -16 -36 -20 { 85} -27 -36 -32 -36 { -2} -21 -32
B -26 -21 -32 -16 -18 -30 -26 -35 -29 -27 -32 -26
o} -13 -26 -26 -18 -17 -16 -26 36 -15 -24 -32 -27
D -18 -26 -33 -15 -25 -26 -24 -38 -28 -32 -25 -29
E -13 -14 -18 -14 =17 { 25} -27 -17 -42 -25 { 28} -1
F -13 { -5} -23 {111} <167> {11} <179> -27 {49} {45 {86} -27
) 3 { 56} -45 <197- {34y (-3} {1} ({66 {-1} {-1 {100} -20 -30
WH { 41} {64} -11 { 26} -14 -29 -25 -34 -29 -26 -18 -29
=> Species ID: Geobaciflus thermoglucosidasius (55 C) <=
Species PROB SIM DIST TYPE
=>1) Geobacillus thermoglucosidasius (55 C) 93 0.85 1.34 GP-ROD SB
2 ) Turicella otitidis 5 . 0.04 2.32 GP-ROD CAT+
3 ) Corynebacterium auris 1 0.01 3.02 GP-ROD CAT+
4 ) Kurthia zopfii 0 0.00 3.17 GP-ROD CAT+
5 ) Brevibacterium otitidis 0 0.00 3.57 GP-ROD CAT+
6 ) Arthrobacter cumminsii 0 0.00 3.62 GP-ROD CAT+
7 ) Pediococcus pentosaceus 0 0.00 4.03 GP-COC CAT-
8 ) Deinococcus radiophilus o] 0.00 4.33 GP-COC CAT+
9 ) Tsukamurella inchonensis 0 0.00 4.39 GP-ROD CAT+
10 ) Corynebacterium urealyticum 0 0.00 4.39 GP-ROD CAT+

Other )

Print Time = Jan 20 2006 10:21 Page 1 of 1 pages




Program : Biolog MicroL.og3 4.20

Save To File
‘ Unrestricted Access? :Yes
- Read Time :Jan 19 2006 13:26
Parent File :
Plate Number 1
Incubation Time 116-24
Sample Number : 3640A-1-5 Plate Type: GN2
Strain Type 1 GN-ALL
Strain Number :
Strain Name
Other :
Data Input Mode : Reader
590/750 Filters Used :6/5
Threshold Mode : Automatic: Color: 11/33
Number +/b/- Reactions 118/4/74
Database To Search : MicroLog
Data Base(s) Searched : C:\Biolog420\Databases\GN602.KID
Key : <X>: positive; <X-: mismatched positive; X: negative; X+: mismatched negative
{X}: borderline; -X: less than A1 well

Color 1 2 3 4 5 6 7 8 9 10 11 12
A 0 -6 < 214> 7 -25 -16 -10 -7 -9 1+ -15 < 75>
B 3 1M+ {22} {21} <162> <117> -7 < 97> <102> <373> 1 { 19}
C < 54> < 43> -5 < 122> 8 < 68- <268> <221> <208> {22} <207> <165>
D -7 -56 -45 -54 -44 -43 -30 -49 -47 -39 -31 -45
E -34 -44 -37 -35 -40 1 -50 -46 -47 -36 -40 -22
F -33 -14 -37 -38 -28 -22 -27 -28 -34 -35+ -40 -44
3 -38 -42 -47 -48 -46 -1 -8 -27 -24 -27 -17 -51

"‘H -64 -58 -50 -41 -58 -36 -36 < 92- < 136> 0 -26 -24

=> Species |ID: Sphingomonas sanguinis <=
Species PROB SIM DIST TYPE

=>1) Sphingomonas sanguinis 92 0.52 6.77 GN-NENT
2 ) Sphingomonas terrae 3 0.02 7.90 GN-NENT
3) ’ Sphingobacterium spiritovorum 1 0.01 8.20 GN-NENT OXI+
4 )  Sphingobacterium multivorum 1 0.01 8.29 GN-NENT OXI+
5 ) CDC group DF-3 (Capnocytophaga) 1 0.00 8.35 GN-FAS OXI-
6 )  Sphingobacterium thaipophilum 1 0.00 8.40 GN-NENT OXI+
7 ) Flavobacterium mizutaii 0 0.00 8.77  GN-NENT OXI+
8 )  Sphingobacterium multivorum-iike 0 0.00 9.10  GN-NENT OXi+
9 )  Rhizobium rhizogenes 0 0.00 9.99 GN-NENT OXI+
10 ) Actinobacillus muris 0 0.00 10.11  GN-FAS
Other )

Print Time = Jan 19 2006 13:26 Page 1 of 1 pages




Program : Biolog MicroLog3 4.20
Save To File : C:\Biolog420\3640A-2-10.D4C
Unrestricted Access? :Yes

Read Time :Jan 20 2006 13:55
Parent File : Original Data Record
Piate Number 1

Incubation Time 1 4-6

Sample Number : 3640A-2-10

Strain Type 1 GP-ALL

Strain Number :

Strain Name

Other :

Data Input Mode : Reader

580/750 Filters Used :6/5

Threshold Mode : Manual: Color: 32/61
Number +/b/- Reactions :30/14/52

Database To Search : MicroLog

Data Base(s) Searched : C:\Biolog420\Databases\GP602.KID

Plate Type: GP2

Key : <X>: positive; <X-: mismatched positive; X: negative; X+: mismatched negative
{X}: borderline; -X: less than A1 well

Color 1 2 3 4 5 6 7 8 9 10 11 12

A 0 {36} < 90> <170> {44} < 77> 6 23 17 <123> < 81> -15

B 21 14 {57} {42} <123> -4 -14 19 < 71> {58 <146> 30

Cc =27 -26 < 97> <103- < 85> {50} {45} -7 -2 -36 < 64> -35

D 4+ -74 -11 19+ -38 -71 -33 -80 -31 18 -50 < 65>

E -28 <130> < 64> -1 -22 <148- 15 20 5+ -2 { 38} <251>

F -57 { 43} 26 {46} < 91> -113 -2+ 12 <209> 25 -1 19
WG 23 < 85> <126> < 90> {39} < 66> 21+ 18+ <155> -79 { 57} -50+

H < 85> <144> <148> <218 <172> 12 < 76- -368 { 44) -38 -52 { 54}

=>No ID <=
Species

PROB _SIM DIST TYPE

=>1) Bacillus maroccanus

2 ) Staphylococcus xylosus
Staphylococcus caprae
Staphylococcus haemolyticus
Staphylococcus delphini
Staphylococcus chromogenes
Staphylococcus lugdunensis
Bacillus anthracis subgroup C
Staphyiococcus sciuri

10 ) Staphylococcus muscae
Other)

w0 N AW
R N

Print Time = Jan 20 2006 13:55

- 0.37 9.82 GP-ROD SB

- 0.03 10.60 GP-COC CAT+
- 0.00 11.48 GP-COC CAT+
- 0.00 12.39 GP-COC CAT+
- 0.00 12.47 GP-COC CAT+
- 0.00 12.64 GP-COC CAT+
— 0.00 12.71  GP-COC CAT+
- 0.00 12.77 GP-ROD SB

-— 0.00 12.83 GP-COC CAT+
- 0.00 13.04 GP-COC CAT+
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Program : Biolog Microl.og3 4.20

Save To File
; Unrestricted Access? © :Yes
Read Time 1 Jan 18 2006 13:23
Parent File :
Plate Number 1
Incubation Time 1 16-24
Sample Number : 3640A-5-19 Plate Type: GN2
Strain Type . : GN-ALL :
Strain Number :
Strain Name
Other ' :
Data Input Mode : Reader
580/750 Filters Used :6/5
Threshold Mode : Automatic: Color: 30/119
Number +/b/- Reactions 128/4/64
Database To Search : Microlog
Data Base(s) Searched : C:\Biolog420\Databases\GN602.KiD
Key 1 <X>! positive; <X-: mismatched positive; X: negative; X+: mismatched negative
{X}: borderline; -X: less than A1 well )
Color 1 2 3 4 5 6 7 8 9 10 11 12
A 0 <225- <456> <307- -11 -2 -5 <352> -5 <299> -13 < 391>
B 3 < 495> 1. <266> <521> <542> -5 < 415> < 260> < 435> < 325> <564>
Cc <514> <161> <388> <§573> { 48} <256> <703> <594> { 68} <293- <218> 14
D -10 -18 -20 =22 -15 27 <131> -15 -11 -19 -17 -18
E -1 -3 28 -8 -3 -9 -17 -18 -9 -11 -14 -42
F -10 -3 11 -16 -9 -15 -9 -13 -9 -16 -15 -37
“ G -9 -9 -17 -14 -13 -15 -14 -9 -3 -7 -6 -30
H -21 < 366> < 189> {103} -27 -22 -19 -12 14+ 9+ {67} <187>
=> Species ID: Rahnella aquatilis <=
Species PROB SIM DIST TYPE
=>1) Rahnella aquatilis 100 0.64 549 GN-ENT
2 ) Actinobacillus capsulatus 0 0.00 7.96 GN-FAS OXi+
3 ) Actinobacillus hominis 0 0.00 8.08 GN-FAS OX|+
4 ) Pasteurella caballi 0 0.00 8.96 GN-NENT OXI+
5 ) Pasteurella langaaensis 0 0.00 9.48 GN-NENT
6 ) Actinobacillus equuli 0 0.00 9.52 GN-FAS
7 ) Enterobacter intermedius 0 0.00 9.72 GN-ENT
8 )  Mannheimia haemolytica 0 0.00 10.00 GN-NENT OXI+
9 ) CDC group DF-3 (Capnocytophaga) 0 0.00 10.31 GN-FAS OXi-
10 ) Pasteurella pneumotropica ' 0 0.00 10.61  GN-NENT OXI+
Other )
Print Time = Jan 19.2006 13:24 Page 1 of 1 pages




Program
Save To File

. Unrestricted Access?

: Biolog Microl.og3 4.20

:Yes

Read Time :Jan 20 2006 10:35
Parent File :

Plate Number 1

Incubation Time 1 16-24

Sample Number : 3640A-6-20 Plate Type: GP2
Strain Type :GP-ALL

Strain Number :

Strain Name -

Other ;

Data Input Mode : Reader

§90/750 Filters Used :6/5

Threshold Mode - Manual: Color: 20/196
Number +/b/- Reactions :64/23/9

Database To Search : MicroLog

Data Base(s) Searched

: C:\Biolog420\Databases\GP602.KID

Key : <X>: positive; <X-: mismatched positive; X: negative; X+: mismatched negative
{X}: borderline; -X: less than A1 well

Color 1 2 3 4 5 6 7 8 9 10 11 12

A 0 -93 -98 < 742> | 48} -3 < 223> <1264> <1308> < 784> <510> < 549>

B <235> -68 <636> <B864> <929> <365 <345> <213- <B33> <264> <854> <211>

c <265 {152} -138+ <378> <855> <5B65> <402> {194) {68 {172} <862> { 87}

D <779> -142 {158} <1004> {103} {125} <1008> <800> { 62} <545> {185} <771>

E <277> <833> {187} {128} <234> <200> { 52} 0 <231> {64} <304> <1003>

F {140} {51} {101} {70} <886> <404> <508> -90 <1088> <263- {189} <287>
-VB <206> <202> <336> <385> <875> <952> <405> <221- <411> <266- <532> < 829>

H <708> <631> <756> <725> <B43> <294> <284> { 39} {94} {153} <197> <414>

=> Species ID: Staphylococcus sciuri <=
Species PROB SIM DIST TYPE

=>1) Staphylococcus sciuri 98 0.55 6.90 GP-COC CAT+

2 ) Corynebacterium nitrilophilus 1 0.00 8.57 GP-ROD CAT+

3 ) Brevibacterium ofitidis 1 0.00 8.63 GP-ROD CAT+

4 ) Staphylococcus lentus 1 0.00 8.67 GP-COC CAT+

5 ) Bacillus anthracis subgroup A 0 0.00 9.75 GP-ROD SB

6 ) Brevibacterium mcbrellneri 0 0.00 10.02 GP-ROD CAT+

7 ) Gordonia rubropertinctus 0 0.00 10.90 GP-ROD CAT+

8 ) Rhodococcus rhodochrous 0 0.00 11.39 GP-ROD CAT+

9 ) Bacillus anthracis subgroup D 0 0.00 12.55 GP-ROD SB

10 ) Dermacoccus nishinomiyaensis 0 0.00 12.70 GP-COC CAT+

Other )

Print Time = Jan 20 2006 10:35 Page 1 of 1 pages




Introduction

Endpoint - Biofeasibility ‘

N

3640A-A-Gas

Plate#1
1 2 3 4 5 6 7 8 9 10 11 12

Al 0.017 - _ )06 40 00631 | m1 600

Automix: Once
Calibrate: On

Plate Last Read:
2:56 PM 1/17/2006

Wavelength Combination: ILm1
Data Mode: Absorbance
Plate Blank Used Lm1 =0.107

3646X.§lumlev.qé;pda 1

1/17/2006 2:57:08 PM




dH20

Sample Wells i Sample# | Values | MeanValue
3640A-1-2 B1 1 0.168 0.149
B2 0.140
-y B3 0.132
B4 0.155
3640A-1-3 C1 2 0.333 0.273
C2 0.309
C3 0.212
C4 0.237
3640A-1-4 D1 3 0.349 0.339
D2 0.371
D3 0.361
D4 0.277
3640A-1-5 E1 4 0.168 0.144
E2 0.142
E3 0.140
E4 0.127
3640A-2-10 F1 5 0.032 0.032
F2 0.049
F3 0.017
F4 0.030
3640A-5-19 G1 6 0.086 0.058
G2 0.053
G3 , 0.056
G4 0.039
3640A-6-20 H1 7 0.405 0.373
oy H2 0.391
\r H3 0.378
‘ ) H4 0.317

1/17/2006 2:57-08 PM 3640A Plumley.gas.pda 4




Gas

Sample Wells Sanﬁple# Values | MeanValue
3640A-1-2 B5 1 0.120 0.132
B6 0.117
(- B7 0.147
B8 0.144
3640A-1-3 C5 2 0.063 0.058
C6 0.046
Cc7 0.063
C8 0.059
3640A-1-4 D5 3 0.083 0.097
D6 0.090
D7 0.109
D8 0.107
3640A-1-5 E5 4| '0.154 0.151
E6 0.139
E7 0.160
E8 0.152
3640A-2-10 F5 . 5 0.054 0.067
F6 0.064
F7 0.075
F8 0.076
3640A-5-19 G5 6 0.065 0.072
G6 0.070
G7 0.070
G8 0.084
3640A-6-20 H5 7 0.248 0.278
H6 0.270
Y H7 0.319|
Lo H8 0.275 ..
dH20 A5 8 0.062 0.037
' A6 : 0.045
A7 1 0.018
A8 0.022

1/17/2006 2:57:08 PM _ | 3640A Plumley.gaspda 3



TSB

Sample Wells | Sample# | Values | MeanValue

3640A-1-2 B9 1 0.217 0.237
B10 0.244
| — B11 0.239
B12 0.250

3640A-1-3 C9 2} 0.327 0.392
C10 0.385
C11 0.459
C12 0.397

3640A-1-4 D9 37 0.444 0.516
D10 0.479
D11 0.609
D12 0.532

3640A-1-5 E9 4{ 0.198 0.206
E10 0.164
E11 0.207
E12 0.256

3640A-2-10 F9 5{ 0.008 0.055
F10 0.048
F11 0.087
F12 0.076

3640A-5-19 G9 6 0.244 0.265
G10 0.267
G11 0.285
G12 0.265

3640A-6-20 H9 77 0.671 0.600
L H10 0.560
‘T H11 0.624
H12 0.544

dH20 A9 81 0.002 0.030
A10 0.017
A1l 0.040
A12 ' 0.063

1/17/2006 2:57-08 PM ' 3640A.Plumley.gas.pda 2



Introduction

Endpoint - Biofeasibility

3640A-A-Diesel

Plate#1

LEndpoint
Al 0.001 10 -C 600 3 0052 | m1 600

Automix: Once
Calibrate: On

Plate Last Read:
2:55 PM 1/17/2006

Wavelength Combination: ILm1
Data Mode: Absorbance
Plate Blank Used Lm1 =0.111

1/17/2006 2:55:45 PM 3640A Plumley.dieselpda. 1




TSB

Sample Wells { Sample# | Values | MeanValue

3640A-1-2 BS 1 0.185 0.205
B10 0.197
L B11 0.203
B12 0.237

3640A-1-3 C9 2 0.469 0.419
C10 0.389
C11 0.451
C12 0.370

3640A-1-4 D9 3 0.578 0.580
D10 0.652
D11 0.561
D12 0.531

3640A-1-5 E9 41 0.263 0.230
E10 0.200
E11 0.276
E12 0.181

3640A-2-10 Fo 5{ 0.072 0.046
F10 0.021
F11 0.055
F12 0.039

3640A-5-19 G9 : 6 0274 0.263
G10 0.267
G11 0.256
G12 0.257

3640A-6-20 H9 77 0.627 0.585
, H10 0.589
o H11 0.566
H12 0.560

dH20 A9 8¢ 0.016 0.040
A10 0.069
A11 0.023
A12 0.052

 1/17/2006 2:55:45 PM



Diesel

Sample Wells | Sample# | Values | MeanValue

3640A-1-2 B5 1 0.142 0.146
B6 0.134
- B7 0.170
B8 0.139

3640A-1-3 C5 2 0.126 0.114
C6 0.112
Cc7 0.108
C8 0.113

3640A-1-4 D5 3] 0.174 0.167
D6 0.189
D7 0.153
D8 0.155

3640A-1-5 ES5 41 0.099 0.120
E6 0.122
E7 ‘ 0.153
E8 0.108

3640A-2-10 F5 5] 0.020 0.034
Fé 0.055
F7 0.061
F8 0.001

3640A-5-19 G5 6; 0.062 0.072
G6 0.090
G7 0.087
G8 0.052

3640A-6-20 H5 7] 0312 0.257
H6 0.271
* H7 -0.212
H8 0.235

dH20 A5 81 -0.016 -0.036
A6 -0.051
A7 . -0.046
\ A8 -0.031

~ 1/17/2006 2:55:45 PM 3640A Plumley.dieselpda . 3




dH20

Sample Wells i Sample# | Values | MeanVaiue
3640A-1-2 B1 11 '0.168 0.165
B2 0.162
- B3 0.163
B4 0.169
3640A-1-3 , Ct 2] 0.309 0.307
Cc2 0.301
C3 0.298
C4 0.320
3640A-1-4 ' D1 37 0.354 0.391
D2 0.387
D3 0.429
D4 1 0.397
3640A-1-5 E1 44 0.180 0.154
E2 0.136
E3 0.157
E4 0.144
3640A-2-10 F1 51 0.042 0.035
F2 0.035
F3 0.039
F4 0.024
3640A-5-19 G1 6{ 0.076 0.078
G2 0.078
G3 0.097
G4 0.062
3640A-6-20 HA1 71 0.411 0.358
H2 0.327
T H3 0.369
H4 0.327

- 1/17/2006 25545[3’M~ 364OAP|u_mlevc_i]éseIDda‘ 4



Introduction

Endpoint - Biofeasibility
-

3640A-A-FuelOil#6

Plate#1 _
1 2 3 4 5 6 8 9 10 11 12
-0.008 -0.004 0.006 0054 0071 00os o014 D || Endpoint

Automix: Once
Calibrate: On

Plate Last Read:
2:53 PM 1/17/2006

Wavelength Combination: ILm1
DataMode: Absorbance
Plate Blank Used Lm1=0.118

1/17/2006 2:54:00 PM

3640A Plumley.fueloil#6.pda




TSB

Sample Wells | Sample# | Values | MeanValue

3640A-1-2 B9 1 0.248 0.286
B10 0.228
\,( B11 0.434
B12 0.233

3640A-1-3 C9 21 0.382 0.435
C10 0.398
C11 0.503
C12 0.456

3640A-1-4 D9 3] 0.538 0.565
D10 0.553
D11 0.550
D12 0.617

3640A-1-5 E9 41 0177 0.231
E10 0.239
E11 0.252
E12 0.254

3640A-2-10 F9 5/ 0.080 0.055
F10 v 0.050
F11 0.034
F12 0.055

3640A-5-19 G9 6; 0.318 0.264
G10 0.296
G11 0.221
G12 0.219

3640A-6-20 H9 77 0571 0.555
H10 0.549
- H11 0.544
H12 { 0555

dH20 A9 8! 0.014 0.038
A10 0.070
A1 0.022
A12 0.044

1/17/2006 2:54:00 PM 3640A Plumley fueloil#6.pda 2




Fuel Oil #6

Sample Wells { Sample# | Values | MeanValue
3640A-1-2 » B5 1 0.160 0.188
B6 0.202
- _ B7 0.195
B8 0.192
3640A-1-3 C5 2} 0.186 0.196
C6 0.187
C7 : 0.188
C8 0.221
3640A-1-4 D5 3 0.258 - 0.296
D6 0.252
D7 0.309
. D8 0.364
3640A-1-5 ES 4, 0.130 0.150
E6 0.119 )
E7 0.184
E8 0.164
3640A-2-10 F5 5{ 0.019 0.066
F6 0.077 '
F7 : 0.069
F8 0.096
3640A-5-19 G5 6f 0.070 0.109
G6 0.107
G7 0.143
G8 0.115
3640A-6-20 H5 71 0.338 0.306
H6 0.254
- H7 0.277
H8 0.353
dH20 A5 81 0.054 0.045
A6 0.071
A7 0.023
A8 0.031

1/17/2006 2:54:00 PM  3640A Plumley.fueloi#6.pda 3



dH20

Sample Wells | Sample# | Values | MeanValue
3640A-1-2 B1 1 0.158 0.142
B2 0.121
- B3 0.128
B4 0.158
3640A-1-3 C1 2} 0.279 0.296
Cc2 0.250
C3 0.334
C4 0.321
3640A-1-4 D1 31 0.337 0.389
: D2 0.425
D3 0.408
D4 0.386
3640A-1-5 E1 41 0.151 0.161
E2 0.164
E3 0.163
E4 0.166
3640A-2-10 F1 5 0.013 0.048
F2 0.045
F3 0.057
F4 0.076
3640A-5-19 G1 6{ 0.025 0.069
G2 0.081
G3 0.101
G4 0.067
3640A-6-20 H1 7] 0.381 0.373
N H2 0.347
B d H3 0.418
H4 0.344
<

' 3640A.Plumley.fueloil#6.pda




Endpoint - Biofeasibility

j

Wavelength Combination: ILm1
Data Mode: Absorbance

Plate Blank Used Lm1 =0.126

5

Introduction

3640A-A-Subtrate

Plate#1
7 8 9 10

6

364

Endpoint

Lm1 600

Automix: Once
Calibrate: On

Plate Last Read:
2:50 PM 1/17/2006

OA.Plumley.substrate.pda
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dH20

Sample Wells | Sample# | Values | MeanValue

3640A-1-2 B1 1 0.161 0.158
B2 0.148
o B3 0.159
B4 0.163

3640A-1-3 : C1 2 0.360 0.308
Cc2 0.294
C3 0.278
C4 0.301

3640A-1-4 D1 3 0.375 0.372
D2 0.355
D3 0.391
D4 0.365

3640A-1-5 E1 4 0.155 0.154
E2 0.144
E3 0.138
E4 " 0.177

3640A-2-10 F1 5{ 0.010 0.030
F2 0.045
F3 0.021
F4 0.043

3640A-5-19 G1 6 0.089 0.090
G2 0.095
G3 0.096
G4 0.081

3640A-6-20 H1 71 0.287 0.341
H2 0.308
bt H3 0.385
H4 0.382

Standards (pg/mil)
L Sample Concentration iWells [ BackConcCalc %Values ‘ MeanValue Std.Dev. 3 CV%]

Smallest standard value:
Largest standard value:

Controls

lSampleI Wells ; Sample# {Valués ] MeanValue 1

Samples

L Sample IWeHs !Values § Outliers %Result 5 MeanResuit § Std.Dev. §CV% l

Outiier - Outside standard range

1/17/2006 2:50:36 PM 3640A Plumley.substrate.oda 4




Substrate

Sample Wells | Sample# | Values | MeanValue
3640A-1-2 B5 1 0.152 0.145
B6 0.138
—-—r B7 0.155
B8 0.135
3640A-1-3 C5 2} 0.236 0.186
' C6 0.150
C7 0.185
C8 0.173
3640A-1-4 D5 31 0.279 0.263
D6 0.280
D7 0.261
D8 0.230
3640A-1-5 E5 4] 0.093 0.108
E6 0.097
E7 0.127
E8 0.115
3640A-2-10 F5 5{ -0.007 0.014
F6 0.011
F7 0.036
F8 0.016
3640A-5-19 G5 6] 0.035 0.041
G6 0.025
G7 0.045
G8 0.059
3640A-6-20 H5 7] 0.368 0.297
: Hé 0.286
“7" H7 0.265
H8 0.267
dH20 A5 8] -0.068 -0.066
A8 -0.045
A7 -0.074
A8 -0.076
w.,

364OA.?lumley.sugétrate.pda
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TSB

Sample Wells | Sample# | Values | MeanValue

3640A-1-2 B9 1 0.200 0.213
B10 0.205
- R B11 0.217
B12 0.231

3640A-1-3 C9 2 0.432 0.429
C10 0.433
C11 0.464
C12 0.385

3640A-1-4 D9 37 0.655 0.637
D10 0.641
D11 0.623
D12 0.629

3640A-1-5 E9 41 0.240 0.238
E10 0.212
E11 0.263
E12 0.238

3640A-2-10 F9 51 0.068 0.071
F10 0.071
F11 0.093
: F12 0.053

3640A-5-19 G9 6; 0.335 0.285
G10 0.266
G11 0.286
G12 0.253

3640A-6-20 H9 77 0.651 0.589
) H10 0.556
- H11 0.582
H12 0.566

dH20 A9 8; 0014 -0.000
A10 0.002
A11 -0.056
A12 0.039

1117/2006 2:50:36 PM © 3640APlumley.substrate.pda 2
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Andrew Johnson

- From:  William J. Spizuoco [wspizuoco@plumieyeng.com]
Sent: Thursday, January 12, 2006 11:20 AM
To: Andrew Johnson
Cc: Frank A. Karboski

Subject: RE: endpoint assay bacterial strains and one change in substrate

Andrew:
Frank and | spoke about the endpoint assay selection of bacterial strains. Here is what we decided.

1) Please apply the following four substrates, one each to each of the four 96 well plates: Gasoline, Diesel, No. 6
oil, and the free product you received from Plumley today. Note that | have changed one substrate from No. 4 oil
to diesel, as we think this is a better site representative fuel product.

2) Apply the following seven strains to each of the four plates and substrates:

3640A-2
3640A-3
3640A-4
3640A-5
3640A-10
3640A-19
3640A-20

Please contact me if you need any further information. Thanks.

Regards, Bill

From: Andrew Johnson [mailto:ajohnson@microbeinotech.com]
Sent: Tuesday, January 10, 2006 5:48 PM

To: Frank A. Karboski; William J. Spizuoco

Subject:

Andrew William Johnson
Laboratory Manager

ajohnson@microbeinotech.com

Microbe Inotech Laboratories, Inc.
7259 Lansdowne Avenue

Suite 200

St. Louis MO 63119-3421

Phone: 314-645-2177 ex 103

Fax: 314-645-2544
www.microbeinotech.com

1/12/2006
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the MiL, inc.  ATTENTION:

C. Guarino

Fax:

315-638-9740

Sample Receipt Confirmation Form

This notice is to confirm receipt of samples at Microbe Inotech Laboratories, Inc.,
at 7259 Lansdowne Avenue Suite 200, St. Louis, MO 63119-3421

Telephone: 1-800-688-9144

Fax: 1-314-645-2544

Reach Us Online At: www.microbeinotech.com

Client Ihformation:

the ML, inc. Information:

Contact: C. Guarino Receiving Staff Member: RLD

Firm: Plumley Engineering, P.C. Assigned MiL Project Number: MILB- 3640A
Phone Number: 315-638-8587 Shipment Carrier:

Project Name: Matt Petroleum Shipment Tracking Number:

Project Number:

Sample Information:

Total Number of Sample Containers:

13

Representing Total Number of Samples: 13/2

Arrived on:

OR " Thursday, January 05, 2006 - 9:43:46 AM

ELECTRONIC DATE & TIME STAMP Day of Week Month/Day/Year Time of Day
. . Condition Analysis Collection
- List of Samples Received Upon Receipt Requgs ted Date
1 C-1A Intact Biofeasibility 1|3 |06
2 C-1B “ «“ 13106
3 C-1C “ “ 13|06
4 C-1D “ “ 1306
5 C-1E « B 1|3 06
6 C-2A « “ 1|3 )06
7 C-2B “ “ 113106
8 C-2C “ “ 113 |06
9 C-2D “ “ 1|3 ]06
10 C-2E «“ “ 1|3 ]06
Continued On Additional Page (If Checked): Bf

Comments or Further Requested Information:

QSietiature of Sender

Thank You, / w
/

the VL, inc. 7259 Lansdowne Avenue Suite 200, St. Louis, MO 63119-3421
PHONE: (800) 688-9144 FAX: (314) 645-2544

o e e o R SRR i

Mil Form #0010-3
Rev. 8/26/05 AW]
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?
;

Fax: 315-638-9740

the MiL, INnC.  ATTENTION: C. Guarino

List of Samples Received

Condition
Upon Receipt

Analysis
Requested

Collection

Date

11

MW-1  + - (6

Intact

Biofeasibility

1 /372006

12

MW-11 Wﬁwﬁ

43

“

1 /3/2006

13

—MW=16—

[19

“

1/3/2006

14

/

/

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

\\\\\\\\\\\\\\\\\\\\\\\\\\

\\\\\\\\\\‘\'\\\\\\\\\\\\\\\

Continued On Additional Page (If Checked): [ ]

the ML, inc. 7259 LANSDOWNE AVENUE SUITE 200. ST. Louis, MO 63119-3421
PHONE: (800) 688-9144 FAX: (314) 344-3031

Mil Form #0010-3

Rev. 07/03 JKM B






APPENDIX D

PLANNING ESTIMATE COSTS
PER ALTERNATIVE EVALUATED



[ej01 J03foid evL'981$

000'0L% 08 Jy GZL$ Bunioday
008'0L$ 081 Jy 09% ybis1ano ueioluyos)
05€°0L$ 06 1y SLi$ [ (19auibu3) ywbp 30efoid
3IOM OBA JO SAep . , )
01 pue xony &6 pog| sownsse 008 1% 000'0S [eb GL'LS $Js00 |esodsip pinbi
00¢$ 4 S 0SL$ qon
008'9% 08 1y G8% Jojelado |aul ‘Yoni] WnNooeA
sjuawWIWoD | 31809 sjpun# spun/ }sop uun | Swid)j 8ul 3S0D
aseq [aAeID 2| UIMm buiAed shoujwnjiq S JO S)SISU0d ae) , 910N
[e6c068 |
000'0L$ L ST 000°01$ ybisiaAQ uononnsuo)
0000L$ | S 000°01$ ubjseq Buiasuibug|
" 000'9% g Aep 00219 J9f|0y
flos pealds  005'6$ G Aep 006°'1$ lie-apels
005'Z$ ! S 006'C$ Aamins )i
; . £66'c$ 092'.L pA ‘bs 65'0% Sy 9|13x8}-099
PAno pAbs ¢ . . } a)is aijua
- ydop ooy |, 007 8¥S ooz, phmo oz Y yydep 300y | - 4 uestd
juswiwon 3s0) spun#  spun/ 3Isoonun 1)) saioe
suoisuauwiq
J0I]

S||9M WO} }oNpold 9914 dA0WY / ded [0S Ues]d J004 dUQ V| # 9ARBUIS)Y
ojewlsg }s0) :uonenjeAg aARUId)|Y |elpaway

s} wnoajonad el




JAnsoo yusuneany W0 UbiHl  000'ses  J00o'0z$  JrAnsoo yuewiean WO mo
uo] Jads09 rA K
"PA 'nD Jad 1800 zZ$
elo1| £29'668%
V1 uondoy de) -3s09 jopded| 062'v.2$
sayoual] -3so0D jonden| €/8'v29$
000'6Z$ S l Buiodey
000'05$ 1y 613 ubisaq Buiieauibug
000'02$ 0Z Aep 000°'L$ weiboid BuLIoyuOW Jiy W0
(OO/VO + yoes DOAS/OON) _ (DOAS/OOA ‘siapenb g sjjom
spunou Ajleuenb g wm_ow_mc_ 008°cS$ OLt uwes  00es 02Z) Jorem sisAjeue g Buldwes
000'ZL$ 08 Iy 0518 bunse) jojid/dn-Jiejs
008'01$ ozl Jy  06% Jasuibu3 pai4
09L'2L$ z51 08¢ }5160j0995)
08Y'vTs 80v Jy  09% ueiojuyos |
008°€1L$ 0zl T (19au1bu3) Jwb 399f0id
L_\Mﬂ\m%mwwwmg%%_mwmoo%m_w 000'0v$ 4 S| 000'0Z$ wdb oz @ swnip Qv ¢
. MM%M%%M__W ?MNM\HW_%:%RO_ 000'0L$ 4 S| 000'G$ wdb z @ wnip OvVO |
000'GL$ b 000'GL$ |[uone|lejsu| 8oIAI8S (8008
000°00L$ 3 000'00L$ [ieay ‘pays “juey abeso)s ‘dwnd
wa)sAs buidwung
000'vZ$ 0091 Y GlL$ (s10108uu09 ‘adid oAd) sjeusjew
000'0L1$ 0S2'v suo} ov$ [esodsiq '@ podsues |10
AHMM_W _mmm_r._mmﬁc_woﬁvcmww_.m\%mv £ee'sys 192 pA 'no 0Z$ |euoisz#
sjeuajew Yyouaa ]
000'GL$ Gl Aep 000'L$  |(2) syoniduing
005'82$ Gl fep 006'L$ [|10)eAeOX3
000'9% > S 000'c$ [gowsq/qoi
[le}sul ysual] uojeipaway
sjuswIWoy 3S0D spun#  SHun/  3soo pun SWwidy| aul 3s0H

S8 2Udal] Judweal] Jajempunods) [[eysu] pue ajig ded gl # aAneuls}|y

djew}s3 }s0) :uonenjeAy aARUIB) Y [elpoway
a)iS wnejosod New

)




uo} 1ad 3s00 9/$
‘PA ‘N Jad 150D A4y
1500 j09fo.d [ejo1 |81 2'619'ES
000°'GE$ S11$ Bupoday
000'0¥$ ob Aep 000°'L$ weJibold BULIOJIUOI iy WWOoD
sa|dwes uonezuseieyd|os. vz 0¢ GZ8$ uojezuejoeieyd [esodsiq J10S |lypueT]
"eb.eydsip 810j5q Jejem pajeal) 'S|lom|000'Z1$ ov 00¢$ (DOAS/OOA) Jajem
soloe m.m ‘wonoq Yy bs Buidwes
‘Jaypwl ! ! :
oow\n ; cw M._won/wm_o_wmmwu %_mh\_«d 005°'29% T4 a|dwes 00¢$ UORELLILUOD) UONBABOXS) 180 - [10S
sisAjeue » Bujjdwes
000'v2$ 00V 1y 09$ ueldluyas ]
000'9€$ 00 14 06% Jsauibuz pjoig
000'91% 002 1y 08$ }s1B0joen
0sz'ZL$  0SL 1y GL1$ (390uibu3) Jwbn 00loid
000'0€2$ 14y 6zl$ ubiseq Buleaubu3|
000°'8$ 8  YoamyAep | 000°'1$ (jesodsip ")s3 "|oul) )on4] wnnoep
000'05$ 0S Aep 001'L$ suonessdo Alleq
] . . asodsiq
1500 dn-jas weisAs|  000'02$ I S1 000'02$ [ 1e011 | JOYEMEQ JOTEMPUNOIS
000'01$ I S1000'0L$ Jg|lel ] 82140
005'26$ 0¢ Aep 0S/'1$ Jojoedwo)
000°0€$ 0€ Aep 000°1$ syony dwnp g
000°01$ S S1000'2% gowap/qow
Aep/pA no 0001 000'G.$ 0€ Aep 005'Z$ 10}eAedxa loeg @ uoneAedx3 jjuawdinby
6£.'€96$  /8L'SY uo} 0z$ paJaAlaq Iil4 ues|n
8/¥'/26'LS /8l'8Y uo} 0v$ |esodsiq |10S
/8L'8y  00/'G2 (yidap g x (D9 +2QY) swnjop jiog
sjusIWOD 1s09) SjiunN# SsiHun/  1s0HluUn  suoy SpA 'no swa)| aulT )3so)

llog aoejday % esodsiq ‘o|qeL JoJep) WIS 4994 G O} UOREABIXT |10S VZ # SABEUIS)Y
ojew)sy 3s09 :uonen|eAg aAlJeuUId)|Y [eIpaWoY
a)is wnajonad HeW




€¢ # IV 9UsS-JO-.8 ABIXT/SIS00 “)je uolelipatLual

Od '‘Buusauibug Asjwnid

uo] Jadisodles$
"PA "NQ Jad 1s0D|orL$
150D 18301 [855°200°9$
000°'GES S11 buipoday
000'0/$ 0l Aep 000'L$ weibold BULICHUO JIY "WWOoD
D0/VO Sapnjoui{000°'ZL$ ob yoea 00¢$ (DOAS/O0N) Jajem
t0S Jo u0} / sejdwes g 050/21$ pSl yoea gzg$ uoljezuajorleyo |esodsiq 10S |jypuel
QD/VO + se|dwes uonewiyuod [005°29$ Y44 a|dwes 00¢$ (DOAS/ID0N) 110S
L# OWBIN SHVLS sapnjoui sisAjeue g Buldwes
000'09$ 0001 Jy 09% uepluyoa |,
000'08$ 0001 1y 08$ 15160J08D
000'6V$ 005 1y 06$ Jaauibug piat4
005'v€$ 00€ yGLLS (eauibuz) Wb 108f01d
000'052% Y Gi1$ ubisaq bulisauibu3|
. . . ) ) [D9 j0 auoz :30V AMewid]
9Ll ileysut oy sheq | 0911228 00¥'LL Y bs o614 (suealy SY) Solld 399US
W20 000'65$ 0S Aep 001°1$ suoljesado Aleg
dmas juawdinbz 000'02$ } S71000'02$ ssocsiq
) /Yeal]l / 1ajema( Jajempunolo
AepyAo 000°2 002'62% 4 Aep 00Z'L$ JazoQ
Aep/Ao 000'2 002'62$ 12 Aep 00Z'L$ J9j10y lnpjoeg Juawdinb3g
Jead | 000'01$ ! S7000°01$ Jajied | adWo
Aeppjoniyspeoj G2 000'05$ 0S Aep 000°1$ syonJ} dwnp g
000'09% 0§ Aep 002°1L$ JazoQg
000'%$ Z S7000°2$ qowsg/qoN
Aep/A2 000°L 000'G21$ 05 Aep 005'2$ J0JeABOXT uonjeAedxg Juswdinb3
€86'L¥S 1S  660°LL uo} 0zZ$ liyoeg ues|Q
awinjoA pajoedul o %6Z 03 dn| Go6'¢80'c$ 660°L. uo} 0v$ [esodsi@ @ uohieyodsuel | JI0S 0D
9U0Z "JU0D SS0ID/DOOV ssoloe . .
yidap 100 g U0 paseq aWNjoA 660 L. gL Ly BWIN|OA |l0S
sjuswwo) }s09 syun # sjpun/ 3isonyun  suol sph 'na Swi3y| aurT 3s0d

[esodsiq 8}1S-HO ® dlqeL 19)ep WS 9994 § 0) UOHEABIXT |I0S HZ # AEUId)Y
2jewns3y }s09 :UOIEN|BAT 9ARRUIB)|Y [eIpolUdy

o}iS wnajonad Bel

)



WE # UV Dlly/S}S02 “jje uonjeipautal

"abuel *ou09 sy} Ul uonn|os jo suojieb 0p9'sL o3 suojieb pog’ L usamiaq apiaoid ued ZOZH Jo wnip
‘1eb gg ajbuis v "wdd g0z - 001 usamjag -ouod Je aq pinom uabAxo apiacid o) uonosaful ZozH JLON

uo| Jad }s09) 8
‘PANOadisodl  zg$
1809 Joslold [e101{209'S01 '2$
000'6€$ } S7 000°5€$ Buniodey
000°'081$ 08l Aep/ 000°1$ WeJbold bULOJUOI JIY ‘W0
abieyosip aiojeq Joyem pajeal) ‘sjjom[000'8L$ 09 lIBM / 00E$ (DOAS/DOA Spunoi ) Jajem
OWON | # SYVIS OD/NVOD +9olid [006'2rL$ Gly DOAS+O0OA 00€$ "WJYUOD UolBABIOXT IS0 - 110S
jl0S 0GZ + WoNoq 0/ + S|lemapis o sisfjeue @ bujidwes
000'80L$ 0081 1y 09% uepIuYdd |
000'29L$ 008l 1y 06$ Joouibug pjoid
000'2.$ 006 1y 08% 3s1Bojoan
000'69% 009 GL1$ (190uibua) Jwby 309foid
000071 $ 1y 6zL$ ubisag buueauibug
; . . . . [09 jo suoz o0V
oLl lleysuioysheq | 091'L22$  0OV'LL Y 'bs o¥'6L$ Arewng] (sueoy S) Solid 190US
000'6€$ Ge Aep 001°L$ suojjesadQ Alteg
1s00 dn-jas weysAs| 000'0Z$ L S17 000'02% ssocisid
| jeal] ] 19jema(] Jajempunols
000'01L% | S17 0000L$ 9|lel] 8dW0
005'25$ 0€ Aep 0G/°L$ Jojoedwo)
000°'0€$ 0¢ Aep 000'L$ syonJ} dwnp g
000'CL$ 9 S1 000'2$ qoIap/qoLu
Kep/pA no 0001 000'99% 0¢ fep 002'2$ lojeAeoxa lpioeg @ uoljeAeaxsy ;juawdinbg
wwmﬂwom_ﬁhm M” Mwwwuﬂo:wm%%w Tr'zels 8zl Aep 00.'G$ (uoysessed z|) Buissadsoid njy
18l'8Y 00,62 aWN|OA JlI0g
SJUSWIWOND 1509 syun # syun / JSON iU SUo) spA ‘na Swaj| aulT 3so0H

uonoedwo) |10S ade|d-u] ‘Buissasold NIV % 00} ‘.S O3} UOJBARIXT [I0S VE # 9ARUIS} Y
ojewysg 109 :uonjenjeAy aAleLLIS}Y |eIpoway

a)S wnejosad Hew

)




g¢ # sbnq + NIy g BOX3/S1S09 “}e uoleIpewa;

Od ‘Bunasuibul Aspwnid

uo] Jadisodlers
‘PA ‘ND Jad 180D]08$
}s0Q |ejo 1 |29€'€82'c$
000'GE$ S ~ Buioday
000'002$ 002 Aep 000°L$ Welibold bULIOHUON JIY "WWoD
Buiidwes [jom Jelewiiad 00021 S oY yoea 0ocs (DOAS/O0OAN) Jaiem
bujusalos sseusAndaye uonelpawal ssaiboid Ul (00001 06¢ sjdwes Op$ Su@a.os ajdwes Hdl |10
QD/VO + (llos pajeau 10) 00 005'/81$ 6Z9 a|dwes 00¢$ (OOAS/OON) 1108
+WONJOG/S||lEMBPIS GZZ) UOHBULIBUOD | # SHVLS sisAjeue B Bujdwes
000'8€L$ 00€2 1y 09% uedjuyda |
000'¥81% 00€2 1y 08% ¥sibojoen
000'801$ 0021 1y 069 Jaauibug pjotd
005°08$ 00/ S (190uibu3) Jwbw 309loid
000°052$ 1y Gz1$ ubjseg Buneauibug|
. . _ . . [09 jo auoz 150V
9Ll Ilesut 0) sheq o9L'tzes  0o¥'Li ¥ bs 0v'619 Atewig] (sueop Su) Solid 1994S
W30 000'0£€$ 00¢ Aep 001°L$ suojjesadQ Ajieq
dnjes juswdinbg 000°02$ l $7000°02$ esocsia
’ /Yead] | 19)ema( Jajempunols)
Aep/Ao 000°L 00%'05$ v Aep 00Z'L$ 19z0Q
Aep/Ad 000°) 00%'06$ v Aep 002'1$ J3jj0y lipfoeg juawdinb3
sieal ¢ 000'0Z$ L S1000°0Z$ J9jlei) 3O
Aeppjoniyspeoj 6z 000'2v$ 44 Aep 000°L$ s)onJ) dwinp g
006'LE€$ v Aep 0G/$ 18zoQg
000'91$ 8 S1.000'2$ qowaqg/qon
Aep/Ad 000'L 000'SZL$ 0% Aep 005'Z$ JojeAeoxy uoneAedx3 :jJuawdinb3
1s8} jojid jo G '
dn ajeas uo paseq saulyoew ¢ Aq Aep/spA no Qovz L06'LLLLS 90¢c Kep 002's$ jusuiealL niv
auoz ‘o) ‘ ‘
SS0ID/DOVY ssoJoe Eamu JOO} @ UO paseq awnjoA 660 L. ocliy SWIN[OA 110§
sjuslIwo) 3S0) sjun # sjun/  1s0) jun suo} spA 'n2 swaj| aul 3509

Buissasoud Ny N)iS-X3 % 001 ‘.8 0} UOREARIXT |I0S GE # SAREUIAYY
ajewnys3 }S02) :uolen|eA] aARRUId}|Y [eIpowWoYy

a)is wnsjosod Pew

)




OE# 0qUIOD Nj|Y-S¥SYO-8 ABIXT/SISO0 “JE UoyeIpaws]

Od ‘Buussuibuy Asjunid

uo | Jtodis00|a9g¢
‘PA ‘N Jad 1s0pfs01$
1500 [BjoL}/e9'/€E'b$
000'5€$ 3 bunjoday
000'002% 002 Aep 000°'L$ weibolg BuuojUOH Jiy WWod)
000'ZL$ oY yoea 00E$ (DOAS/OOA) J8lem
05.'vZ$ 0g yoea zg$ uofjezuajoeleyd |esodsi(] |I0S |ljpue
J0D/VO + (l10s payeal) Joy 005'/81% 529 yoes  00t$ (DOASIOOA) Hies
00p +W030q/S|[eMBPIS GZZ) UOHBUWILUOD | # SHVIS : sisAjeuy g Buydwes
002'/21% 0zZL'T 1y 09¢ uBloIuYda |
000'091% 0002 1y 089 Js1bojoeD)
000'801% 002} 1y 06% 1sauibu3 plei4
000'26% 008 M GLLS (198ulbu3) JWOW 108l0id
000'052$ RS ubisag Buusaujbuz)|
auoz. Ale
L0l lleysut o} sheq 00.'c0z$  00S'0L 4 bs op'61% _ooA_mﬂmos_NmmWM__ d MM_M
W20 000's/2$ 0se Aep 001'1$ suoleyadQ Alleq
dnjes juswdinb3 000'02% ) S7 000'02$ asodsi( / jeail / Jajemad MO
uoijoeduwlodsel + uoeAeoxa poddns 000'05$ 00} Aep 005S¢ yoni) dwnQ
.. u } 000'2.% 09 Aep 00Z'L$ 18z0Qg
8)es uoljoedwod Aep/Ad 0001 - 00/ 000'2.% 09 Aep 00Z'1$ l9jjoy lipjoeg jJuswdinbl
slesA g 000'G1$ l S7 000'6L$ laflel] 8940
000'ZL$ 9 S71000'2$ qowaq/qon
189} ]o)id o ) 1@onq pAnogg
10 dn o]20s UO paseq saulyoew ¢ Aq Aepysph no oove 0000vL1$ 00c Kep 00,'s$ sauiyoew ¢ - Buissanoid njiy
Aep/pA no 0o0L 000'sZL$ 05 ABp 005'Z$ uogjeAeox3 ;juswdinby
._ " " 96v'68e$  S/Z'6L uo} 0Z$ [Iipoeg uesjd
swinjoA pajoedull Jo %6z oy dn| 166°0//8 G/Z'6L uo} ov$ {esods|q % uonepodsues] jlog Ju0D
auoZ Juo) - . _ . N m
SS0I9/O0Y ssoloe c«amv 1004 g U0 paseq awInjoA 660 4L 0cliy SLNIOA 110
sjuswiwo) }so0) sSpUnN#  syPuUn/ 3sod jun suo} spA ‘no> swia})| d9uI 3s0)H

Buissasoud njly a)is-uQ %G, ‘fesodsiqQ a)s-HO %ST '8 0} UOIIBARIXT [I0S OF # AlJeUIR)|Y
ajewjs3 3s02 :UOlleNn[eAT aAljRWIB)Y [eIpaway
3)1s wnsjoJjad NEW

)



uo} Jad1s09) 29% ¥0L$
‘PA NQJadiso)]  9LL$ G6L$
abuey moq3s09 1ejo1|zze’s.2 1S J0oe'600'8$ |obuey ybiH 3509 |ejol
000'G2$ 002 Jy 6Z1L$ Bunioday
000'00Z$ 002 Aep 000°1$ weiboid BULIGHUOW Jly "WWo)
000'2L$ oy 00£$ |(OOAS/OOA spunod ) Jsjem
000'€€$ ov yoes 6zg$ uonezysjorIeyd [esodsi( |I0S |lypuen
Buiusaios ssausAosys uoneipsias ssaiboid ur {000°0LS 052 a|dwes Op$ suda1os a|dwes Hdl |10S
OD/VD + [l0s pajeal} 00 +Wwoyog/iemapis 0Zl [005°26L$ G2TS ajdwes 00£$ llos
S9|dWES UOIBWIYUOD L# OWSN SHVIS sisfAjeue @ Buijdwes
002'2ZL$ 0zle 1y 09% uepIuyoa |
000'091$ 0002 1y 08$ 3s1B0j09D
000'06$ 0001 Jy 06$ 1saujbuz pjoig
00026$ 008 Y GLL$ (39auibuz) ywbw 350lo1d
000°052$ U GZi$ ubisag Buueauibu3|
(suesiy SY) 9L Iiejsul 0) sheq 091'122$ 00v'LL ¥ 'bs ov'61% [99 jo auoz (o0vV] sajid J90uUs
W30 000°ZEL$ 0zl Aep 001°L$
dnjas juswdinbg 000'02% l S7 000'0Z$ asodsigaeas]/duing J9yempunols
Aep/A2 000°L 00%'05% v Aep 00Z'1$ 1azoQ
Aep/Ad 000'1L 00v'06$ v Aep 00Z'L$ J8jjoy l1poeg Juswdinby
sieaA ¢ 000'0L$ ! S71000'0L$ IETEIERTe)
Aeppjonuy/speoj Gz 000'Z¥$ v Aep 0001 $ syonJj dwnp z
005'LES 42 Aep 0G6/$ 19z0Qg
000'9L$ 8 S17 0002$ qowad/qon
Aep/A2 000°L 00¥'06$ v Rep 00Z°L$ J0jeAeox3 uojjeAedsxy juswdinby
000'0vL'L$ 002 Aep 00/'G$ jusuiealt Ny
apixoJad Emem% o\smo %01 €2C'6L$ 80€'L 1 eb  Z3$ — (yosad) =o“__
JueuweBuo2 b/XQ b ¢ ) . ] {*ouo9 “jo4jod by;bw gg9 "3so ‘oo
Ajgyewixoidde si puewap xo wayo uo apinb vd3 v48'80$ 6.0¢€Ll 6 Gvs B/xo B ¢°¢) puewaq JuepixQ ‘jos3ad
10s by/wb oz puewsp punoibyoeq pus UBly  [SEZ POV €6 267957 e0  G'p$ (nos By/wb 0z - 1)
|10s By/wb | e pUEWSp punciboeq pus Mo|  |/69°0Z18 €€6'L€ RS puewa( juepixQ |10S |einjeN
««puewaq apixoad uaboipAH
" " " 96¥'G8€$  G/Z'6l uoj 0zZ$ [Iyoeg ues|d
SLUN|OA pajoeduli JO %6z 03 dn| 166°02/8  S/Z°6L uo} 0v$ |esods|q ' uojelodsuel] [10S JU0y
auoz 99/D0V SSOIOE Yidap 8 UO paseq ‘|oA 660°L.L 0cl'Ly WIN[OA |10S
sjuawIwon 31809 spun # sSpun/ 31s0HluUn  suol spA'nd Swi9y| aulg 3so)

(nly) uonepixo epixoiad usboipAH o)1s-uQ %s. ‘fesodsiq a)IS-HO %SZ .8 0} UOHEABIXT [I0S Vi # dARRUIB}Y
ajewunys3 309 :uoenjeA] aARRUID)|Y [eIpoway

S wne yod Ben

)

)




uoj 18dsoQ| 0LLS 62L$
'PA NQJadison]  90z$ Zves
abuey mo71s09 [ejoL|9Lz'06¢'8$ J091°056'68 |abBuey ubiH 109 [ejoL
000'GE$ S7 S11 Buniodey
000'002$ 002 Aep 000'L$ weiboid Buuojuop Jiy “wwod
0007CL$ 0¥ yoea 00€$ (DOAS/OOA) J81em
000°€€$ 0¥ Yyoes 6zZg$ uofjezusjoe.leyd [esodsiq |10S |lypue]
m:_:mm._ow SS2UBAIJO3YD www._mo._a ul ooo_ovw 06¢ m_QEmw ovs SuUa9I0s w_QEmw Hdl [0S
ww\w mmJ_fam_,__wM ww_ww&wmww mewwﬂw%_ﬁw_mm 005'251$ 62§ 8|dwes 0oe$ ltos sisAjeuy 3 Bujidues
00Z'/21$ 0ZL2 1y 09% uepIuyoa |
000091 $ 0002 1y 08$ }s1bojoe9
000°06% 0001 1y 068 IEEVETIEE
000°26$ 008 4G (4eaubuz) Jwbw 3osloid
000'06Z$ S11$ uBiseq Bunesuibug
(suespy S¥) g'liiEsuioyshed | 09i'lzes  00v'LL 3 'bs ov'61$ [09 j0 auoz :20v] salid 198Us
W20 000'G91L$ 0Sl Aep 00L'1$
dnjes juswdinbg 000'02$% L S 000°02% asodsigaealjdwing 13)eMmpunolc)
Aep/Ad 000°L 005'.E$ 0§ Aep 0G.$ JazoQ
Aep/Ad 000°L 000'09% 0§ Aep 00Z'L$ J9jjoy lippoeg :juawdinb3
siealA ¢ 000'0L$ ) S$1.000'04$ Jajies| a0u0
Aeppjoniyspeoy 62 000'05$ 0S Aep 000°L$ son.y dwnp g
000'09$ 0S Aep 00Z'1$ 13z0Q
000°'9L$ 8 $1.000°2$ qowaq/qoi
Aep/Ad 000°1L 000'621L$ 0§ Aep 00623 J0JeABOX3 uopeaedaxs juewdinb3y
Is8y301d Jo i _
dn sjeos uo paseq saulyoew ¢ Aq Aep/spA no 0oyz 000°0vL'L$ 00¢ Aep 002'G$ jusLesll nity
llos B/6 G°6¢- € ¢¢ puewap X0 pua ybIy €1£22.'6S 891 uoy 0v9'c$ (nos By/wb og - 11)
10S BY/B €71 - G'L| JE PUBLUSP XO Pus MO] 69€'29C¥S  GlO'L uo} 0v9'C$ puewa( Juepixo |1os [ejoL
BB G62-G1LL «+APMS Yyouagj} puewaq "xQ ajej|nsiad
" " " 96¥'G8ES  G/Z'6L uo} 0z$ lipioeg uesld
awn|oA pajoedul Jo %Gz oy dnl 1660428 G261 uoj 0v$ jesodsiq g uonjepodsuel [10S
aU0Z D9/QOYV SSOJOE Uidap ,8 uo peseq ‘JoA 660'ZL  0TL'L¥ SWN|OA |10S
sjuswuwo) 1s09 sSjun # sjHuUn/ 1so0)yun suoj w_u> ‘no Sutd}| aul 3s0)

(nllv) X0 [ed1way ajejinsiad WNIPOS aYis-UQ %G/ ‘[esodsiq a)IS-HO %SZ ‘.8 0} UOREABIXT [I0S gt # SAREUISYY
ajew}s3 }s0) :Uoljen|eA] 9AIJBUI)|Y [eIpoway

a)is wnajolad Pel

)




[eSiWaYD jeuoneulsiu| edUaWY woy punod sad £8'0¢ st Bunaauibul HOM/4 eleynsiad 1oy 100 Mey 910N

€2'95% 980'GEE'v$ | 891'2 =SNOL | 00L'22 SUO| SS0J9
00'65$ 168'¥89'€$ /68'v89'E LGY'L29'L /GE'6G9'9S  SSb'C9 G'6C -0
ov'vv$ 622'059$  622'059 vP6'v6Z  £€91'G8T'EL Sho'vl zee 1-0

SO0 apelbaq 0} sjeynsiad SSe WnWIXep|

88'LY¥S 192'208$ oy G/Z'6l suo| ssoip
08'cys 88°¢89$ ¥88'c89 oLz'ole  6€8VOL'YL  YLO'GL G'6¢C evl ¢0
0,°€e$ z8e'eCL$ z8e'ect 996'SS  LbP'iEE'e 199°¢ (44 S 1-0

%G/ AQ Juswieal} Joj SWN|OA [I0S PSONPal ISJ) UOHEIPSWSIOIY 4l PapaaU ojeynsiad JO SSEeN

88'L¥$ 890'622'c$ | GL9'L =SNOL | 001'22 Suo| SS0J9

08'cv$ 8€G'GELTS 8e5'GEL'T  OPR'OVZ'L /GE'6G9'9S  GGP'Z9 662 eyl FA)

0L°€€$ 0€S'€6¥$  0€S'chy G98'€2Z  £9.'68Z'Sl Sv9'vl zTe gLl L-0
ds Joy a/00'1$ @ (q)) uepixQ (b¥) JUepixo (Bx) (suoy) DOV (suoy) (63/6) aos s|dwes

uoj Jad 10D 1s0D juepixQ sseiN ‘DAY SSEIN 'OAY SSeIN wejuo) ssolo

peleipaway 8q 0} SHIOS JO SSE|N pejewis]
sD09 epeibaq 0} sjeynsiad ssep ebelegay

£pnig youag xO aeynsiad
wnajonad Nen



S #1Iv leuwlssy] nyis uy/sisod ‘jje uopelpatual

‘Pojeas) uoy Jad £¢g 0} 856¢ oy Buibues s1S00 WO pue |ejides Juswiear) [BULIBY) SMOYS pUE
SOOAS/SOOA 10/13Ulia UM salis L1 SISl 000Z Jea A wnipuadwod 1509 ABojouyoa |, uolelpaway , (2
‘(slqepunoy saibojouyoa] uonelpswsy [esapad) 'pA "no sad Qpé - 01$ Te waysAs uonoesxs Jodea
Juejwoouod pue piek oigno Jad 00 1$ - 0g$ Jo aBuEI WO paurelqo uoiodsap [euIay L J0 150D , (| 310N

_U0.1/1s0Q | 'PA 'nD/As0D
abuey Jomo $09'€25'v$ 653 0LLS
1500 Ajoyi $£2'8ey'es 0.3 2els
abuey Jaddn 608'669'L$ 00L$ | /818
000'6€$ sl buipoday
00.'/¢$ G2 (qow+) Aep 006°L$ (002$ = qow) buljug
000'002$ 002 Aep 000°'L$ wesB0.d Bulioyuop Iy “Wwod
sajdwes DO/VD + U9Ba DOAS/OOA Sepnpoul |000°0€$ 001 yoee 00c$ (DOAS/OON) 191EM
mc_cmm._ow SSOUBAIO3Y)e uoleipatual ssalboud ut ooo.o_‘w 062 m_QEmw o#w SUaalIos m_aEmw Hdl Inos
OD/VO + sa|dWes UOReUWUOD |# OWSN SHV.LS |005°261$ Ges aldwes 00c$ (DONS/OON) llos
sisAjeue 3 Guidwes
000°0v$ ~bunsa] ‘pad/dn-pejs
1yBisiano Buifup + u . 000°081L$ 0sze 1y 08¢ 1si6ojoan
000'801$ 002} Jy 06% Jaauibu3z plald
Juaweal) S}aem Oy uo paseg 00Z'/21$ 0zie 1y 09% ueIoluyoa)
000'26$ 008 Yy GLLS (193u1bua) Jub}y 300efoid
000°00¢$ S ubisa@ buuaauibuz]
sieah Z 000°01$ ! S70000L$ Jajiel] adyoO
" " w___u_ ‘150D abuey mo7 $02'991'¢$ LEZ 'GP «PAND 0/9 abuel 3500 JO pua Mmoj
" W W ‘1S0Q ‘PN ¥€2'0.0'v$ LEZ 'GP « PA N0 06$ }S00 paj0adxa - MalAal o)Is 2| ;
Jajing awn|oA jios %0| ppe shid 150D ybIH . . . (Auansisal jeands)a asey
60¥'2c€ 9% 1e2'GY «PANO OpLg -X1S nys-ur) uondiosep [euusy)
000'0¥$ 4 000'02$ qowaq / qol\ Juawdinb3
96¥'G8€$  S/Z'6lL uo} 0Z$ [l 8|19q0D/[aARIS Uny Yueg ues|d
awnjoA pajoedut Jo %sz o1 dn| |66°0//8  S/261 uo) ov$ [esodsiq *® uonepodsuel [10S U0
660'2L  0ZL'LY 3WnJoA Jlog
sjuswiwion 109 spun # sjun / 309 BuUn suo} spA ‘n? Swa)} aulT 3509

S|10S N}is-ul JO JUBWEdL] [RWIBY] § # SARUISYY
ajewnsy )s09 :uopen|eA] aAJeUIB)|Y [eIPaWdY
a)IS winsjosjed Be|

)




(Aunqeswuad ybiy -a1) sjios snosod ase asey) asym saydde Ajuo uoneo|dde jesH wesls (¢

'spA no 000°01 uey) Jejealb Bunealy uaym pazijess ajeds 30 Awiouode spodal Y1 ¥AMD
'90BHNSANS 8y} jeay 0} Jamod dujosle aseyd-xis seldde Ajjeisush BunesH aansisay Ajeowosg (z
'sbq ,0¢ 0} Jwi ‘premumop sajelpel ey} 8deuns Jesu jeay salidde Bunesy aaionpuod (|

‘SSJON
1dN PJEA 9j0d Bl_SIA Jsjempunols  siayjo "QOAS 'O0A S0L-SZ 00L-G/$ 3N
a)e7 YyuoN , _ SOOA .
'SUOREOIUNWILLIO? 'Oy WIS ‘pues ‘|| je1oe|6 oeHuoU/oeH ‘Yalg 0% G1$  000'G/E
(W80+ded) 1500 [Bj0) BJN souseld ohloH  spueq Aejo awos ‘sjiis/mM s} SDOA OfBY-UOU X318 G2 ov¥$  00S'ze wea)ls
_ _ SOOA OleY '¥OL _
apo By soiuouo9 Joyempunolb ‘jos Y o
MOXS ‘BN soluosos|g 1emp hos .« oaa-1'L ‘GoL  C ze$  000'se
PUEHOd Jajempunoub ‘los SOOAOEBH '901 8§ 08% 00022
‘BN |1eonnacewIeyy ;
uebaynepa 1 1el s . \
'$}oNpPOIY JOLINSUOD i3 |ere|D  SOOA OleH ‘2108 9¢-8L lS$  000'9L
obealyd "By So1uonda[g Ae|o 1yby SOOAOBH '30d 02 0Zl$  000°Ct
BloABue
ades ‘pe xmasn_vo 55%_ fed pue pues psppaqgisiul SQOOAOBH ‘301  GF €6$  GSS'S
MY ‘uospleydly 14 ‘ealy _ SapIoIqIaH/ASed _
[eSodSIP peOY BUIe[0d Jajempunoub ‘los soonoey 07 LLL$  006'%
buidwnd po _ _ _
'IAS/M 1oolul weays By eibioss  snosuaborsjay ‘Aejo Apues  HOA ojeyuou HdlL o0 GLLS  00S'vy
deag ‘auesfoAig Jajempunolb '[los SQOOAOBH '30d 02 1028 00T
siled erebeiN g4vsn Kepo feiniie ‘jis (etoe)B SOOASOBH o o6z 051’z
. . o + SOOA OleH ‘X319
g4V JanoQ 13)empunoisy IdYNG  0€ GzZl$  008'L
‘owaq pial4 (ssa20.d SOOA .
By) 8Us JoNY Yeuuees S oen'apLapg §¥  00¥8< o001
e . . . O0AS .
JemaN ‘syonpold ‘B Jajempunolb ‘ios IANSISAY "09
VO N ‘sjonpoid By 1emp I oH ‘oA oeH  0C vl 009 nsisay "09|3
N ITEEEER 13 [eroefb 30L'30d 9C hs  OvS'L
[EABN pue|s| aepy lios 80d 'DOASOEH ¥,  0S2-00L$ 092
SYJOM 03|37 UNOSSIN llos 80d 'DOASOEBH ZIL  002-0ZL$ 2§ aAlONpuoY
juswwo) aduaIvdY U-N1o ad£) eipay sjueujwejuo) ) pAns (spA-no) adA ] [eunay]
Yide@ fAso)  pajeast
jeas] aWnjoA

s}o00foid paje|dwod wolj $3S0) Juswiyeal] jewssyl NUS-U| § # OAJEUISYY
djewys3y S0 :uoljenjeAy 9ABUIB)|Y [RIPOWAY
8}S wnajojad New

)




APPENDIX E

LABORATORY ANALYTICAL DATA:
PILOT STUDY



