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EXECUTIVE SUMMARY

GENERAL

Environmental sampling activities were conducted by Burns & McDomnell Waste
Consultants, Incorporated (BMWCI) at the General Motors (GM) Leeds Assembly
Plant during the late summer and fall of 1991. The purpose of these
activities was to characterize potential subsurface contamination related to
the abandoned Enamel Storage Pit (ESP) and a related kerosene pipeline (see
Figure 2-3). The ESP housed 12 storage tanks containing paint and primer
material for automobile parts. The ESP and pipeline were part of the original
construction of the plant in 1928, but were abandoned in the 1930s. The
former ESP is currently covered with a concrete slab. Obstructions were
encountered while drilling in the ESP area and there is no record of the
removal of the equipment, therefore the tanks, which are now considered

underground storage tanks (USTs), are assumed to be in place.

Subsurface soil samples were collected from five soil borings and two
monitoring well borings (see Figure 3-1). Three of the soil borings were
drilled in the area thought to comprise the ESP. The remaining borings were
drilled along the pipeline. Subsurface soil samples were analyzed for
volatile organic compounds (VOCs), semivolatile organic compounds (SV0OCs),
and/or total petroleum hydrocarbons (TPH). Groundwater samples were collected
from the two monitoring wells during two separate rounds. These were analyzed

for SVOCs and TPH.

RESULTS OF INVESTIGATION

TPH levels exceeding 100 mg/kg were found in subsurface soil samples from
three borings along the pipeline. The highest level encountered was 1,840
mg/kg. The highest level of total VOCs was 7,960 pg/kg. This sample was
taken within the ESP and contained acetone and 4-methyl-2-pentanone. SVOCs
were detected in most of the borings. The SVOC most frequently encountered
was 2-methylnaphthalene. The highest level of this SVOC (3,500 pg/kg) was in

a sample along the pipeline.

GMLDES . ESP B8-1
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The groundwater samples were analyzed for SVOCs and TPH. TPH was detected at
or below 25 mg/L in all groundwater samples. The only SVOCs detected in

groundwater was 2-methylnaphthalene (4 upg/L) and pentachlorophenol (1 pg/L).

CONTAMINANT FATE AND TRANSPORT

The potential chemicals of concern consist of 11 polycyclic arcmatic
hydrocarbons (PAHs), four SVOCs, and eight VOCs. All of the chemicals, with
the exception of benzo(a)pyrene (a PAH), are present in soil at levels far
below risk-based concentrations based on worker soil ingestion. The roof and
concrete floor of the building prevent precipitation from reaching the soil.
The floor also prevents migration of soil particles or vapor into the air and

retards the aerobic biodegradation of the contaminants.

The PAHs and SVOCs will most likely remain in place in soil and biodegrade

slowly.

VOCs typically have a high potential to migrate because of their poor
adsorption to soil, relatively high water solubilities, and high wvapor
pressures. However, upward migration of the V0Cs would be limited by the
concrete flooring. Movement of VOCs toward groundwater is a potential
migration route. Given the slow groundwater velocity and substantial distance
to the Blue River, many years would pass before any contaminants reach the
river. Complete biodegradation is expected to occur prior to contact with

river water.

The relatively low concentrations of the VOCs in so0il are considered to
preclude the formation of hazardous concentrations in air. 1If the concrete
floor is removed, the possibility would exist that SVOC- and PAH-contaminated

soil and/or VOC vapors could be transported to the air.

HEALTH IMPACT ASSESSMENT
According to the Health Impact Assessment, performed as part of the
investigation activities, current conditions at the site do not pose any

significant risk because of incomplete exposure pathways of the chemicals

GMLDES . ESP ES-2
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present in the subsurface soil. Health impacts posed by disturbing the
concrete flooring and removing the tanks were evaluated. Use of the highest
detected concentrations of chemicals and conservative exposure assumptions
showed that even in this scenario it would be very unlikely for workers to

experience any adverse health effects.

Assumptions made regarding the site, behavior of human populations, values
used to calculate model exposure, and toxicity of chemicals to humans may
result in uncertainties in the Health Impact Assessment. These uncertainties
were evaluated qualitatively and determined to generally influence the Health
Impact Assessment in the direction of protectiveness. Each component of the
Health Impact Assessment is either neutral or conservative, and therefore

protective.

RECOMMENDATIONS
BMWCI recommends that this Assessment Report be considered an "UST Closure
Report," as required by the Missouri Department of Natural Resources (MDNR) in

the Underground Storape Tank Closure Guidance Document (MDNR 1992) and that no

further action be taken.

The recommended course of action is based on several factors. From a risk
standpoint, the rate of contaminant migration is very slow, taking over a
thousand years to reach the Blue River (the closest body of water). In
addition, there should be no significant impact upon human health and the
environment from the contamination detected in the vicinity of the ESP and
pipeline and contaminant concentrations would be expected to diminish
substantially over time. Finally, the site itself also precludes filling the
tanks with an inert material as part of closure because the tanks are located
in a 24-foot deep pit beneath a building. Exrcavating tanks which were

abandoned more than 50 years ago seems unnecessary and impractical.

* ok ok ok X
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1.0 INTRODUCTION

1.1 PURPOSE AND SCOPE

This document presents the results of environmental investigation activities
performed for GM by BMWCI at the Buick-Oldsmobile-Cadillac Leeds Assembly
Plant (Leeds) in Kansas City, Missouri. The purpose of the activities was
three-fold: (1) to characterize potential subsurface contamination associated
with the former Enamel Storage Pit (ESP) and abandoned pipeline located under
the slab of the first floor of the Assembly Building; (2) to study the fate
and transport of the chemicals encountered; and (3) to assess any potential
impacts on human health and the environment related to the contamination at

this site.

The environmental investigation activities included sampling and analysis of
subsurface soil and groundwater in the vicinity of the ESP and pipeline.
United States Environmental Protection Agency (EPA) guidance criteria were

followed during sampling and analysis in order to obtain high quality data.
1.2 REPORT ORGANIZATION
In order to present the investigation results most clearly, the remainder of

this report is organized in the following manner:

Site Background (Section 2.0)

A brief description of the site location and geology/hydrogeology is presented

in this section. The history of the Assembly Plant and, more specifically,

the ESP and pipeline is also given.

Investigation Activities (Section 3.0)

This section presents the methods used for drilling, monitoring well

installation, and subsurface soil and groundwater sampling.

GMLD1.ESP g 5
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Results of Investigation (Section 4.0)

Descriptions of the sampling locations and the results obtained from the soil
and groundwater samples are given in this section. Summarized data tables are

also provided to aid in evaluating the results.

Contaminant Fate and Transport (Section 5.0)

Potential routes of exposure to the chemicals of concern at the site are given

in this sectlon. Contaminant persistence and migration are also discussed.

Health Impact Assessment (Section 6.0)

A Health Impact Assessment was performed to evaluate potential danger to human

health and the environment.

Summary and Recommendations (Section 7.0)

In addition to summarizing the previous sections, recommendations for remedial

action are presented in this section.

I

GMLD1 ., ESP 1-2
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2.0 SITE BACKGROUND

2.1 SITE LOCATION

Leeds is located at 6817 Stadium Drive in Kansas City, Missouri, and is shown
in Figure 2-1. The facility, situated on an 117-acre site, includes a main
manufacturing building of approximately two million square feet. An aerial
photograph of the site viecinity, taken in the spring of 1991, is given in
Figure 2-2. The ESP and pipeline are located beneath the ground floor in the

northwest portion of the Assembly Building as shown in Figure 2-3.

2.2 GEOLOGY AND HYDROGEOLOGY

Leeds is located within the alluvial valley of the Blue River., The alluvial
soils are silty clays, clayey silts, and fine sands. These fine-grained soils
range in thickness from approximately 26 to 50 feet. The fine-grained soils
are underlain by a layer of silty and clayey gravel that varies from
approximately 2.5 to 6 feet in thickness. The clayey gravel layer encountered
beneath the GM Leeds facility is locally absent elsewhere in the Blue River

valley. Underlaying the clayey gravel is the shale bedrock of the Pleasanton

Group.

Groundwater was encountered at approximately 7 feet below the surface in the
ESP area. Generally, groundwater has been found to flow in a southwesterly
direction at the site until it reaches the center of the Blue River alluvial
channel. Ultimately, the flow within the alluvium moves to the northwest

where the Blue River discharges into the Missouri River alluvium,

2.3 SITE HISTORY AND DESCRIPTION

The original plant building was constructed by GM in 1928. Several additions
to the original building have since been made. The last addition was
completed in 1981. Automobile assembly and related operations occurred at the
plant while it was active. Production ceased on April 19, 1988, and the plant

was closed in October of 1990.

GMLD2 .ESP 2-1
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Figure 2-2
AERIAL PHOTOGRAPH
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Thwe ESP and pipeline were part of the original construction of the plant.
There 1s ne recovd of rhe removal of this cquipment, therefore it is assumed
to be in place. The dimensions of the ESP are 34 feet by 40 feet by 24 feet
deep. The ESP was built to house 12 tanks for the storage and mixing of
various types of enamel and primer prior to use on automobile parts. Figures
2-4 and 2-5, depicting the ESP, were generated based upon historical drawings.
Six large tanks (approximately 5,300 gallons each) and four smaller tanks
(less than 200 gallons each) are on the upper level of the ESP. Two tanks
(between 1,000 and 2,000 gallons each) are on the level directly below the
four smaller tanks. Sometime after it was abandoned, the ESP was covered with
a 10-inch concrete floor slab. Due to this slab cover, the tanks in the ESP
are viewed as underground storage tanks (USTs). Regulations governing USTs

are more conservative than those governing above-ground storage tanks. The

tops of the large tanks are about 12 to 14 feet below the ground surface.

A one-and-a-half inch diameter kerosene pipeline enters the ESP at the
northwest corner. This pipeline is shown capped in Figures 2-4 and 2-5 and is
not connected to the other piping in the ESP. It is assuged that kerosene was
used as a solvent in the process. This pipeline appears to run to the Power

House as shown in Figure 2-3 (also based upon historical drawings).

E
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3.0 INVESTIGATION ACTIVITIES

To assist in characterizing subsurface soil and groundwater in the vicinity of
the ESP and pipeline, a total of seven boreholes were drilled through the
ground floor of the Assembly Building, as shown in Figure 3-1. Five of these
were soil borings (SB-201, SB-205, SB-218, SB-219, and SB-122) and two were
monitoring well borings (MW-201 and MW-202). Subsurface soll samples were

collected from each of these borings for the following analyses as shown in

Table 3-1:
¢« V0OCs
e SVOCs
¢ TPH

Groundwater samples were collected from Monitoring Wells (MW-201 and MW-202)
during two separate rounds of sampling which occurred four months apart;

These samples were analyzed for SVOCs and TPH (Table 3-1).

All samples were analyzed by a laboratory certified under the Contract
Laboratory Program (CLP). Analytical methods, preservation requirements, and

holding times are given in Table 3-2 for the analyses specified in Table 3-1.

3.1 DRILLING AND MONITORING WELL INSTALLATION

Concrete coring was required prior to the drilling of boreholes. Ten-inch
diameter cores were drilled to a depth of approximately 10 inches at each

borehole location. In certain areas, the concrete was covered by asphalt

block or wood block flooring material. This flooring material was removed

using a pick-axe prior to concrete coring.

All borings were advanced using 7-5/8-inch outer-diameter, hollow-stem augers
equipped with decontaminated Central Mines and Equipment (CME) samplers. VWhen
the advancement of the CME sampler became impossible due to some obstruction,
drilling was attempted without the sampler. Borings were drilled to depths

ranging from 4 to 25 feet. An organic vapor monitor (OVM) was used to screen

GMLD3.ESP 3-1
04,/08/92

LEEDS005852



4 £y o

m......«,._u. “uy wnT ,“

et Qe 61Ty CEPLCTY  PRAVCE

Goquiptih

HOLLYOO0T FNdWVS |, s

4 34Nol4

SLNYITISNOD- SO HIEY- SHITNMDG OON

[[puLo@is| B SWIngE

|

L__ S

-
=

—

did QINOONYEY — i

3ASNOH
dIMGd

L8248 Ml 4

B o 2 8 e |

TV O0S

HLEON

@

i
i
i

NOILYOIHILN3AI Mo¥ (1)

NOILYOLILLNIQI NAMT0D |81
STIIM ONIMOLINOW/SONINOS &

®

[NERERR

GOC-85@ H

1

e

-

6104

(]

Lid HINJ04 —

LEEDS005853




TABLE 3-1

SUBSURFACE SOIL AND GROUNDWATER

SAMPLING STRATEGY
: : Parameters
Boring Sample Depth (ft) VOCs SVOCs TPH
Mw-201 A 4 X X X
B 8 X X X
C 11 X X X
D (Dup. of C) 11 X X X
MwW-202 A 5 X X X
B 10 X X X
C 14 X X X
SB-201 2 X
SB-205 A 4.5 X
B 9 X
c 14 X
E 24 X
F (Dup. of C) 14 X
SB-218 A 5 X
B 8 X
C 12 X
SB-219 A 3 X X X
B 8 X X X
C 14 X X X
SB-122 A 7 X
B 12.3 X
C 18.2 X
D 23.8 X
Groundwater
Sample
Round 1
GW-201A - 155 * X X
GW-202A - 15 * X X
GW-207A | (Dup. of 202A) 15 * X X
Round 2
GW-201B 155 * X X
GW-209B | (Dup. of 201B) 155 * X X
GW-202B 15 X X
* Total depth of monitoring well.
LEEDS005854
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TABLE 3-2

ANALYTICAL METHODS, PRESERVATION
REQUIREMENTS, AND HOLDING TIMES

Analytical Sample Holding
Parameter Method Preservation Time
Soil
VOCs SW846, 8240 G/4 Deg C 10 Days
SVOCs SWs846, 8270 G/4 Deg C 10/40 Days (*)
TPH EPA 418.1 G/4 DegC 26 Days
Water
SVQOCs EPA 625 G,A/4DegC 5/40 Days (*)
TPH EPA 418.1 G, A/4DegC 26 Days
HCltopH <2
G =Glass
A = Amber
(*) = Extraction/Analysis Limit

28B-Feb-92 b:\gmleeds\gmieeds9.wk1sll

L EEDS005855

v

5
[ivR

At

fo:

e



soil samples and provide breathing zone and borehole readings of organic wvapor
concentrations, The sample, ambienc aiv, and breathing zome OVM readings were
recorded on the drilling logs as "S§", "A", and "B", respectively. Drilling
logs (see Appendix A) were prepared for each borehole for field classification
purposes. The classification procedure included textural descriptions in
accordance with the Unified Soil Classification System (USCS) and the United
States Department of Agriculture (USDA). In addition, field classification
provided a lithological description of visible soil grains, moist soil color
(based on Munsell Soil Color charts), moisture, soil structure, sedimentary

features, other visible features, and interpretation of geologic origin.

Upon completion of sampling, the soil borings were grouted shut using a

cement/bentonite grout and patched with epoxy grout.

The monitoring wells were constructed of 2-inch diameter, Schedule-40 ends,
Schedule-5 Midbody, 316-stainless-steel, flush-threaded riser pipe; and wire-
wrapped, Schedule-40, stainless-steel screen (0.010 slet size). Monitoring
Wells MW-201 and MW-202 were installed to depths of 15.5.feet and 15 feet,
respectively, using a 10-foot long screened interval for the bottom portion,
Blank riser pipe was installed from the top of the screen to approximately 2
inches below the concrete floor at each well. Lockable water-tight caps were

placed on top the pipes.

A filter pack consisting of clean sand was placed in the annular space
surrounding the well pipe te a level approximately 2 feet above the screened
interval. A hydrated bentonite seal, consisting of 0.25-inch diameter
bentonite pellets, was placed above the filter pack to approximately 1 foot
below the concrete floor. The remaining annular space was backfilled using
chemically-inert Volclay grout. A flush-mounted protective cover was

installed over each monitoring well.

The BMWCI on-site geologist prepared drawings conforming to construction
records for each monitoring well. These monitoring well construction diagrams

are provided in Appendix B.
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3.2 SUBSURFACE SOTIL SAMPLING

T seven bevings were sampled for chemical snalysis as indicared in Table
3-1. Samples were collected in containers and clearly labeled at each sample
location. Subsurface soil samples were collected using a CME continuous

sampler. The following sampling procedure was used:

L. The breathing space of each borehole was continuously monitored

using an OVM. Readings were recorded on the drilling log.

2. The CME sampler was opened and the soil core split down the middle
by a field team member wearing clean disposable gloves. A
decontaminated, stainless-steel sampling knife was used to expose

soil not in contact with the sampler.

3. The portion of the sample that appeared most contaminated was
submitted for analysis. This was determined by visual screening

and/or by screening with an OVM.

4, Samples that were to be analyzed for VOCs were collected first and
quickly placed in the appropriate containers to minimize loss of

volatile constituents,.

5. All slough portions of the soil sample were removed using the
stainless-steel sampling knife and placed in DOT-approved, 55-

gallon drums.

Soil samples were shipped to the analytical laboratory as discussed in Section

3k

3.3 GROUNDWATER SAMPLING

Two rounds of groundwater samples were collected four months apart from both
monitoring wells for SVOCs and TPH analysis as specified in Table 3-1. A
minimum of 24 hours prior to collecting these samples, the wells were

developed, or purged of at least three well volumes.
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Weell development was pariormed on all newly-installed wolis o nove residual
irilling fluids and ine-grained material near the soréeu, frprove the
hydraulic connection between the well and the agquifer. This was accomplished
by repeatedly removing water from the well and thereby drawing aquifer water
through the filterpack and screen. Disposable bailers were used for well

development.
The procedure used to collect groundwater samples is described below:

1. A disposable bailer was lowered slowly until it contacted the water

surface.

2. The bailer was allowed to sink and fill with minimal surface

disturbance and then raised to the surface.

3. The bailer was tipped to allow a slow discharge from the top so
that groundwater could gently flow down the side of the sample

bottle with minimal entry turbulence.

4. Steps 1 through 3 were repeated, as needed, to acquire sufficient

volume to fill all containers specified for the analyses.

Groundwater samples were packed and shipped to the laboratory as discussed in

Section 3.4,

3.4 SAMPLE CONTAINER PACKAGING AND SHIPPING

Samples were packed and shipped according to requirements for low-hazard level
samples. These requirements are based on EPA specifications, as well as DOT
Regulations (49 CFR Parts 172 and 173). Soil and groundwater samples
submitted for chemical analysis were placed in sample containers provided by
the laboratory. Each container was labeled with the sample number, project
number, date, time, and sampler’'s initials. The containers were wrapped in

plastic bubble-wrap and packed in coolers with ice packs. The coolers were

GMLD3 . ESP 3-7
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3.5 DECONTAMINATION

All nondedicated sampling equipment used during investigation activities was
properly decontaminated between samples. Using a stiff-bristle brush,
sampling equipment (e.g., soil sample knife, scraper, CME continuous sampler,
etc.) was thoroughly washed with detergent (Alconox), followed by rinses with
tap water, distilled water, and pesticide-grade hexane. Equipment was allowed

to dry prior to reuse.

Drilling equipment was cleaned between boreholes with a high-pressure steam
cleaner using fresh water from a potable water supply. All of this equipment
was steam cleaned until there was no visible soil remaining. This runoff

drained into sewers leading to the on-site industrial wastewater treatment

plant.

All sampling personnel wore clean disposable latex gloves while sampling. New

gloves were put on between samples.

gk o kX%
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4.0 RESULTS OF InNVESTIGATION

Twenty-two subsurface soil and four groundwater samples (not including
duplicates) were collected during environmental investigation activities in
the vicinity of the ESP and pipeline. The samples were sent to Southwest
Laboratory of Oklahoma (SWLO) for analysis. Upon receipt of the analytical
results, the laboratory data was validated by BMWCI. The validation process
involved confirming the correct analyses and holding times, evaluating field
and laboratory gquality assurance/quality control (QA/QC) sample results, and
qualifying the data based upon the above evaluation. Flags, or "qualifiers"
(defined in Table 4-1) were added to the data to denote the level of
acceptability. Subsequent to data validation, Tables 4-2 through 4-4 were
developed to summarize the subsurface soil and groundwater data. The original

laboratory data is provided in Appendices C and D.

4.1 SUBSURFACE SOIL

Subsurface soil samples were collected in the vicinity of the ESP and pipeline
from five soil borings (SB-201, SB-205, SB-218, SB-219, and SB-122) and two
monitoring well borings (MW-201 and MW-202). These sample locations are shown
on Figure 3-1 and the sampling strategy is described in Table 3-1. Subsurface
soil sample results are summarized in Tables 4-2 (monitoring well borings) and

4-3 (soil borings).

As previously stated in Section 3.2, subsurface soil sampling locations were
partly determined by OVM readings. The deepest sample in a boring does mnot
necessarily correspond with the total depth of that boring. A sharp decrease
in sample OVM readings is a good indication that organic contaminant
concentrations have decreased at that point, therefore further sampling in
that boring may not be necessary. Sample OVM readings are designated by an

“S" on the drilling logs (Appendix A).

4.1.1 ESP
Borings SB-201 and SB-218 were drilled into the ESP and SB-122 was installed

just south of the ESP. The other four borings were placed along the abandoned
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TABLE 4-1
DEFINITIONS FOR DATA QUALIFIERS

ORGANIC COMPQOUNDS

LABORATORY QUALIFICATIONS

This qualifier indicates a compound was analyzed for but not detected above the minimum detection
capabilities of the analytical instrument. The value associated with the "U" qualifier is the sample
quantitation limit, which is a reporting limit for a particular analyte and matrix by the EPA, adjusted for
sample dilution, level of analysis, percent moisture, and other sample interferences. The sample
quantitation limit is greater than the minimum detection limit of the analytical instrument, and is
considered to be the lowest concentration that can be quantified precisely and accurately.

This qualifier indicates that the associated numerical value is an estimated quantity as qualified by the
laboratory. This qualifier is used when the compound is detected in the sample but the detected quantity
is less than the sample quantitation limit. The sample quantitation limit is a reporting limit for a particular
analyte and matrix by the EPA, adjusted for sample dilution, level of analysis, percent moisture, and other
interferences. The same quantitation limit is considered to be the lowest concentration that can be
quantified precisely and accurately. This qualifier is also used for estimating a concentration for a
tentatively identified compound (TIC) where both the identity and concentration of the compound are
uncertain.

This qualifier is used when the target compound is detected in the associated laboratory blank as well as
in the sample. A laboratory blank is used to define the level of background contamination caused by
contaminants in solvents, reagents, glassware, and other sample processing hardware. It is an artificial
sample that is carried through the entire analytical procedure. This qualifier indicates possible blank
contamination though it does not necessarily render the data unusable. In some circumstances, blank
contamination will render the compound"undetected” (See "U™ qualifier).

BMWCI QUALIFICATIONS

J

This gualifier indicates that the associated numerical value is an estimated quantity as qualified pursuant
to & quality control evaluation of the data by BMWCI. In the event of a "UJ'" qualifier, the associated
numerical value that is qualified as estimated is the sample quantitation limit and not the detected
concentration of the compound. This qualification results from surrogate spike recovery values falling
outside specified control limits. The surrogate spike is a quality control sample

which indicates recovery capabilities for organic compounds on a per sample basis. The "™ qualifier
indicates the source of qualification as BMWCI's quality control evaluation.

This qualifier indicates that the target compound should be considered undetected as qualified pursuant
to a guality control evaluation of the data by BMWCI. [f the concentration of a particular analyte in a
field sample is less than five times (or 10 times for common laboratory contaminants) the concentration
in the associated laboratory blank, the EPA guidelines dictate that the field sample concentration can be
assumed to come from laboratory contamination. As a result, the value is considered undetected as
defined for "U" qualifier. The """ qualifier indicates the source of qualification as BMWCI's quality
control evaluation.

This qualifier is used when the target compound is detected in the associated field blank as well as in the
sample. A field blank or equipment rinsate blank is collected from High Performance Liquid
Chromatography (HPLC) water used to rinse field sampling equipment after decontamination has taken
place. Field blanks indicate whether any carryover of contamination is occurring between discrete
sample collection events.

This qualifier indicates that the data is qualified as unusable pursuant to a quality control evaluation by
BMWCI. This qualification results from surrogate spike recoveries falling below 10 percent which
indicates significant problems in the detection of organic compounds. Samples are fortified with
surrogate spiking compounds before purging and extraction in order to monitor preparation and analysis
of samples. Only undetected ("U") values are qualified as unusable and indicate that the parameter may
be present but was not detected during the analysis.
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TABLE 4-1 (continued)
DEFINITIONS FOR DATA QUALIFIERS

INORGANIC COMPOUNDS

LABORATORY QUALIFICATIONS

u - This qualifier indicates a compound was analyzed for but not detected above the minimum detection
capabilities of the analytical instrument. The value associated with the "U" qualifier is the instrument
detection limit for inorganics.

BMWCI QUALIFICATIONS

o i - This qualifier indicates that the associated numerical value is an estimated quantity as qualified pursuant
to a quality control evaluation of the data by BMWCI. In the event of a "UJ™" qualifier, the associated
numerical value that is qualified as estimated is the instrument detection limit for inorganics and not the
detected concentration of the compound. The estimated qualification for inorganic data results from
matrix spike recoveries or duplicate percent differences falling outside specified control limits. The """
qualifier indicates the source of qualification as BMWCI's quality control evaluation.

R - This qualifier indicates that the data is qualified as unusable pursuant to a quality control evaluation by
BMWCI. The unusable qualification for inorganic data results from matrix spike recoveries falling below
30 percent which indicates significant probiems in the detection of inorganic compounds. Only
undetected ("U") values are qualified as unusable and indicate that the parameter may be present but
was not detected during the analysis.

Note: Some sample entries are qualified with two or more qualifiers, e.g. "BJU™". Each individual qualifier still
retains its meaning as defined in Table 4-1,
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kerosene pipeline. SB-201 was abandoned at 4 feet due Lo an obstruction.

Similarly. S$B-2i% was sbandoned at 12.5 feet due to an obstruction. 0One
sample from SB-201 and three samples from SB-218 were collected for TPH
analysis. No significant TPH values (greater than 100 mg/kg) were encountered

in SBR-201 or SB-218,

55-122 was drilled to a total depth of 23.8 feet. Samples from this boring
were analyzed for VOCs. Elevated levels of VOCs (5,630 ug/kg of acetone and
2,060 pg/kg of 4-methyl-2-pentanone) were detected in the 7 foot sample at
SB-122. There was a significant decrease in the concentrations of these
compounds in the deeper samples from SB-122. No other VOCs were encountered

at significant levels in SB-122.

4.1.2 Pipeline

The highest TPH levels encountered during the investigation activities were
from Monitoring Well Boring MW-202 (1,840 mg/kg at 14 feet). TPH levels above
100 mg/kg were also detected in samples from MW-201 and SB-219. The highest

TPH levels from these borings occurred at the 11- to l4-feet depth.

Acetone was encountered in two borings along the pipeline. The highest levels
were 1,770 pg/kg and 1,760 pg/kg in samples MW-202C and SB-219B, respectively.

No other VOCs were detected at significant levels along the pipeline.

The SVOC most often detected in subsurface soil samples was 2-methylnaph-
thalene. The highest level detected was 3,500 Lg/kg in SB-219B. The highest
total SVOCs level also occurred in this sample (3,740 ug/kg).

4.2 GROUNDWATER

Two rounds of groundwater samples were collected from MW-201 and MW-202 and
analyzed for TPH and SVOCs as indicated in Table 3-1. Samples collected from
MW-201 are called GW-201A (Round 1) and GW-201B (Round 2). Samples from
MW-202 are similarly named. A duplicate sample was also collected during each
round. GW-207A was the duplicate of GW-202A and GW-209B was the duplicate of
GW-201B.
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Tl ¢ wers no significant concentrations of contaminants detected in Round 1
culwiater samples.  TPH was encountered at 10 mg/L in GW-2014 and 20 mg/L in
GW-2024 (17 mg/L in GW-207A). None of these values exceed any known
regulatory limits. 2-Methylnaphthalene was detected at 4 bg/L in GW-201A, No
other SVOCs were detected in any of the Round 1 groundwater samples.
Analytical results of Round 1 groundwater sampling are summarized in Table

4-4 .

Similarly, Round 2 groundwater sample results did not show significant
concentrations of contaminants. TPH was detected at 3 mg/L in GW-201B

(1.7 mg/L in GW-209B) and 25 mg/L in GW-202B. Pentachlorophenol was detected
at 1 pg/L in GW-201B. No other SVOGCs were detected in any of the Round 2

groundwater samples, which are summarized in Table 4-5

* R ok %k
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5.0 CONTAMINANT FATE AND TRANSPORT

2l POTENTIAL ROUTES OF MIGRATION

This section examines the potential routes of migration and provides
information concerning the pertinent physical and chemical properties of
potential chemicals of concern. A summary is provided of specific fate and
transport mechanisms for these potential chemicals of concern. Potential
routes of contaminant migration beneath the Assembly Building are limited to
the subsurface route (contaminated water migration) The surface route
(surface water and sediment) and the airborne route (vapor or airborne
soil/dust particles) are nonviable because the immediate area of concern (the
ESP) is below the concrete flooring of the Assembly Building. Furthermore,
most of the plant site not occupied by buildings is covered with asphalt or

concrete paving.

5.1.1 Subsurface Migration

Subsurface migration can occur through groundwater and/or soil. These media

are considered exposure pathways as well as reservoirs for contamination.

Salulsld Groundwater

Groundwater may become contaminated from the leaching of on-site subsurface
soils or by contact with soluble contaminants. The groundwater migration
pathway is an important route to consider at this site because it is adjacent
to the Blue River. The predeminant groundwater flow direction is basically
from northeast to southwest, which is toward the Blue River. Hydrogeological
studies have indicated that the alluvial soils beneath the Leeds site are 26
to 50 feet thick. In these scils, the groundwater velocity ranges from 0.3 to
1.7 feet/year toward the southwest. Groundwater was encountered beneath the

ESP area at approximately 7 feet below the ground surface.

5.1.1%.2 Subsurface Soil
The fate of contaminants in the subsurface soil depends primarily upon the
rate of leaching into groundwater, the vaporization potential, and the rate of

biodegradation. Particulate matter can also be transferred from soil to
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groundwater by subsurface erosion. However, soil basically remains in placs
and acts moxe like a reservoir or BRposUTe pelnt than a migrational padhuws
Soil excavation could cause contaminant migration via evaporation and the

release of contaminated soil particles.
There is little possibility that free liquid concaminants (non-aqueous phase
liquids, NAPLs) exist in the subsurface soil because of the relatively low

concentrations detected.

5.1.2 Surface Migration

Within the Assembly Building there is practically no chance for contaminant
migration via the surface route. Virtually no precipitation would reach the

soil since it is covered with a roof and concrete flooring.

5.1.3 Adir Migration

The potential for transfer of contaminants under the floor to air is remote,
unless the area is excavated. Volatile and semivolatile contaminants are not
expected to find a pathway to air. However, if the soil is exposed in any
manner, the high vapor pressures of some of the contaminants (e.g., acetone)
would allow rapid transfer to air. Nevertheless, the low concentrations of
volatile toxicants detected in the soil would probably not result in hazardous

vapor concentrations in air.

5.2 CONTAMINANT PERSISTENCE AND MIGRATION

Many factors determine the extent to which contaminants can migrate and the
amount of time required to do so. Contaminant persistence is one of the most
important factors affecting the extent of migration. Persistence is a
chemical’s ability to resist degradation by physical, chemical, or biclogical
means. The persistence and migration of potential chemicals of concern are

discussed in the following subsections.

The potential chemicals of concern include 12 polycyclic aromatic hydrocarbons

(PAHs), three SVOCs, and six VOCs. Table 5-1 presents the frequency of
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TABLE 5-1
STATISTICAL INFORMATION ON
POTENTIAL CHEMICALS OF CONCERN

Statistical Information
Parameter High
Frequency of Concentration
Detection (ua/kg)
Polycyclic Aromatic Hydrocarbons
Acenaphthylene 1/11 90J
Benzo(a)anthracene 3/11 60J
Benzo(b)fluoranthene 2/11 100J
Benzo(g,h,i)perylene 1/11 70J
Benzo(a)pyrene 311 100J
Chrysene 1/11 80J
Dibenzofuran 311 75J
Fluoranthene 4/11 130J
Fluorene 3/11 170J
2-Methylnaphthalene 9/11 3500
Phenanthrene 711 130J
Pyrene 4/11 110J
Semivolatile Organic Compounds _
Bis(2-ethylhexyl) Phthalate 111 110J
Di-n-butyl Phthalate 3/11 334
Di-n-octyl Phthalate 311 20J
Volatile Organic Compounds
Acetone 10/13 5630J
Dichloromethane (Methylene Chloride) 4/13 18F
Methyl Ethyl Ketone 1/13 4J
4-Methyl-2-pentanone 113 2060
Tetrachloroethene 2113 10
Xylene (total) 113 5J

ND = No Data

*The J qualifier following the concentration indicates that the concentration
was estimated; The F qualifier indicates that the compound was also detected
in the field blank.

® This concentration has been established for naphthalene, which would be expected
to be similar in toxicity to 2-methylnaphthalene.

03-Mar-92 a:\gmleeds\tabi5-1.wk1 wes—ch
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detected in soil

5.2.1 Physical Properties and Environmental Characteristics

Table 5-2 provides some relevant physical properties of these chemicals. The
environmental characteristics of the chemicals (presented in Table 5-3) are
directly related to their physical properties. For example, the higher
molecular weight PAHs (Table 5-2) have very low water solubilities, high
octanol-water coefficients (K,,), and very low vapor pressures. These
properties explain why these compounds are strongly adsorbed on soil and can
migrate when the soil erodes, but cannot be easily leached from the soil
(Table 5-3). These compounds will not readily evaporate because of their low

vapor pressures.

5.2.2 Environmental Half-Lives

Table 5-4 presents half-lives for the potential chemicals of concern in
various media. Much of this data is based upon the "scientific judgement" of

the authors of the Handbook of Environmental Degradation Rates (Howard et al.,

1991), but the data provides important insight on environmental persistence.
PAHs have half-lives of 6 to 1,900 days in soil and 24 to 3,800 days in

groundwater.

The three SVOCs are fairly rapidly degraded in soil (2-28 days), as are five
of the VOCs. Tetrachloroethene has a much longer half-life in soil (540-1,080
days). Tetrachloroethene biodegrades to a number of products including vinyl
chloride, which is much more toxic than its predecessor (Davis and Olsen,
1990). However, the generated concentrations of vinyl chloride would be at
least one order of magnitude less than its predecessor, and vinyl chloride
would itself be subject to biodegradation (Wood et al. 1985). (Given the
relatively low levels of these tetrachloroethene, no significant hazard

increase would be anticipated because of this degradation route.

Biodegradation studies presume that an ample supply of oxygen will be

available in the soil to allow aercobic biodegradation to occur. This may not

GMLDS . ESP 5-4
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TABLE 5-2
PHYSICAL PROPERTIES OF
CHEMICALS OF POTENTIAL CONCERN

Physical Properties
Octanol-
Parameter Molecular Water Water Vapor
Weight Solubility Coefficient Press Density®
(g/mal) (mag/L) Kow) (Torr) (g/ml)
Polycyclic Aromatic Hydrocarbons ;
Acenaphthylene 152 3.93 8300 29x1072 NA
Benzo(a)anthracene 228 0.014 407000 5x107° NA
Benzo(b)fluoranthene 252 0.0012 1100000 5x 107 NA
Benzo(g,h,)perylene 276 0.0002 3160000 1.03x 107" NA
Benzo(a)pyrene 252 0.003 1260000 56x107° NA
Chrysene 228 0.002 407000 6.3x 1077 NA
Dibenzofuran 168 3.1 13000 1.8x 107 NA
Fluoranthens 202 0.26 214000 6x10°° NA
Flucrene 166 1.68-1.98 15000 7.1x 107 NA
2-Methylnaphthalene 142 25.4 13000 6.8x 102 NA
Phenanthrene 178 1-1.16 28000 25x 1078 NA
Pyrene 202 0.16 76000 2x10 78 NA
Semivolatile Organic Compounds
Bis(2-ethylhexyl) Phthalate 390 0.285 9500 9.75x10°° 0.98
Di-n-butyl Phthalate 278 400 20500 1x10 1.05
Di-n-octyl Phthalate 390 3 1.6x10° . 1.4x 10~ 0.99
Volatile Organic Compounds _
Acetone 58 Miscible 0.6 230 0.80
Dichloromethane (Methylene Chloride) 85 13000 19 349 1.36
Methyl Ethyl Ketone 100 17000 12,3 100 0.80
4-Methyl-2-pentanone 72 240000 1.9 100 0.80
Tetrachloroethene 166 150-200 758 14 1.6
Xylene (total) 106 150-180 ° 1000-1500° 10° 0.87°
Sources: Risk Assistant Data Base (1992), Verschueren, (1983),
Ney (1990), U.S. Dept. of Health and Human Services, Toxicological Profile for Polycyclic Aromatic
Hydrocarbons, 1890
NA = Not Applicable
® Densities of solids are not considered applicable to transport phenocmena.
® Approximate vaiues for ortho, meta and para-xylenes

LEEDS005880
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TABLE 5-3
ENVIRONMENTAL CHARACTERISTIC
OF POTENTIAL CHEMICALS OF CONCERN

Environmental Characteristics
[ Absorption Leaching =3
Parameter On Soil Bioaccumulation Volatility into
water
Polycyclic Aromatic Hydrocarbons -~
Acenaphthylene Yes Yes Low No C3
Benzo(a)anthracene Yes Yes Very Low No
Benzo(b)flucranthene Yes Yes Very Low No
Benzo(g,h,i)perylene Yes Yes Very Low No <
Benzo(a)pyrene Yes Yes Very Low No )
Chrysene Yes Yes Very Low No
Dibenzofuran Yes Yes Very Low No
Fluoranthene Yes Yes Very Low No i
Fluorene Yes Yes Very Low No is
2-Methylnaphthalene Some Yes Low No
Phenanthrene Yes Yes Very Low No -
Pyrene Yes Yes Very Low No B |
Semivolatile Organic Compounds : id
Bis(2-ethylhexyl) Phthalate Yes Yes Very Low No
Di-n-butyl Phthatate Yes Yes Very Low No +
Di-n-octyl Phthalate Yes Yes Very Low No :
Volatile Organic Compounds : ; -
Acetone No No High Yes
Dichleromethane (Msthylene Chioride) No No High Yes
Methyl Ethyl Ketone No No High Yes
4-Methyl-2-pentanone No No High Yes
Tetrachloroethene Some Yes High Some .
[Xylene (total) Some Yes High Some :
Sources: Ney, (1990), Nyer et al. (1991)
i
LEEDS005881
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TABLE 5-4
HALF-LIVES OF POTENTIAL
CHEMICALS OF CONCERN

Half-Lives
Parameter Soil ® Groundwater?® Laboratory ° Air®
(days) (days) Biodegradation (days)
Polycylic Aromatic Hydrocarbons
Acenaphthylene 12-102 24 - 204 96% in 7d NA
Benzo(a)anthracene ND ND 8% in7d NA
36% in 16 mo
Benzo(b)fluoranthene 360 - 610 720 - 1220 50% in NA
360 - 610d ]
Benzo(g,h,)perylene 590 - 650 1180 - 1300 50% in NA
590 -650d
Benzo(a)pyrene 57 - 530 114 - 1060 26% in 6 mo NA
50% in 220 - 530d
Chrysene 370 - 1000 740 - 2000 3% in7d NA
16% in 16 mo
Dibenzofuran 7-28 8-35 100% in 7 d NA
Fluoranthene 140 - 440 280 - 886 0% in 7 d NA
5% in 140 - 440 d
Fluorene 32 - 60 64 - 120 74% in7d NA
50% in 32 - 60 d
2-Methylnapthalene ND ND 100% in 9 d
Phenanthrene 6 - 200 32 - 400 100% in 7 d NA
Pyrene 210 - 1900 420 - 3800 41% in7d NA
97% in 16 mo
Semivolatile Organic Compounds
Bis(2-ethylhexyl) Phthalate 5-23 10 - 389 0% in7d NA
Di-n-butyl Phthalate 2-23 2-23 100% in 7 d NA
Di-n-octyl Phthalate 7-28 14 - 365 0% in7d NA
Volatile Organic Compounds .
Acetone 1-7 2-14 ND 11 - 116
Dichloromethane (Methylene Chloride) 7-28 14 - 56 100% in7d 19 - 191
Methyl Ethyl Ketone 1-7 2-14 ND 2.7 -27
4-Methyl-2-butanone 1-7 2-14 ND 0.2-1.9
Tetrachloroethene 540 - 1080 1080 - 2160 38% in7d 16 - 160
50% in 300 d
Xylene (total) 7-28 14 - 360 50% in 37 d 0.1-1.8
L@ (b)
Sources: " "Howard et al. (1991), ' Dragun (1988)
NA = Not applicable
ND = No data
LEEDS005882
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e the cose tar rhe chemicals under the Assenbly Building hecause the concrete
fioor rotards the tounsfer of the oxygen frowm the air to the soll.
Furthermore, much of the remainder of the site is covered with asphalt paving

which would also prevent oxygen transfer to the soil.

Biodegradation in the absence of oxygen (anaerobic degradation) is also an
important degradation process, but this process has been estimated to be about &

four times slower then aercbic biodegradation (Howard et al. 1991).

5.3 SUMMARY

Presented below is a summary of the pertinent facts concerning the fate and
transport of potential chemicals of concern at the Assembly Building. The
most important factor regarding the fate and transport of these contaminants
is the concrete floor of the building which (1) prevents precipitation from 5
reaching the soil, (2) prevents migration of soil particles or vapor to the

air, and (3) retards aerobic biodegradation of the contaminants.

5.3.1 Polyeyelic Aromatic Hydrocarbons

Twelve PAHs (Table 5-1) have been detected in the soil under the Assembly
Building. PAHs are strongly adsorbed on soil and not readily leached into
groundwater. They will not readily evaporate because of their low vapor
pressures. There is little opportunity for transmission of PAH-laden dust
particles into the air because of the concrete flooring. Also, there is
little chance for erosion of soil particles because precipitation should not

directly affect the soil beneath the building. e

PAHs have relatively long half-lives in soil, biodegrade slowly (Table 5-4),
and will most likely remain in place (adsorbed on soil). However, excavation
would expose the soil and possibly allow transport of PAH-contaminated soil

into air.

GMLD5.ESP 5-8
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5.3.2 Semivolatile Organic Compounds

SVOCs behave wvery similarly ve Pals.  They are strongly adsorbed on soil,
generally remain In place, and biodegrade slowly. Excavation would expose the

soil and possibly allow transport of SVOC-contaminated soil into air.

5.3.3 Volatile Organic Compounds

VOCs are the most likely contaminants to migrate because of their poor
adsorption to scil, relatively high water solubility, and high vapor
pressures. However, their upward migration is limited by the concrete

flooring which would retard evaporation.

Transport of VOCs toward groundwater is a potential migration route. Four of
the VOCs (acetone, methyl chloride, methylene chloride, methyl ethyl ketone,
and 4-methyl-2-butanone) biodegrade fairly rapidly (1-28 days) in soil.
However, tetrachloroethene has a long half-life in soil (540-1,080 days) and
has the most potential for migrating a significant distance through the soil.
However, the approximate distance from the ESP area to the river is 2,500
feet, and the maximum groundwater velocity is 1.7 ft/yr. Total biodegradation

of all of the VOCs would be expected te cccur prior te reaching the river.

The half-lives of the VOCs in air (as a result of photolysis) range from 0.1
to 613 days (Table 5-4). Methylene chloride is the most stable (19-191 days)
and xylenes are the least stable (0.1-0.8 days). The relatively low
concentrations of VOCs in soil would probably preclude the build-up of

hazardous concentrations in air. This topic is discussed in Section 6.0 of

this report.

E
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5 0 HEALTH IMPACT ASSESSMENT

6.1 INTRODUCTION

The purpose of this Health Impact Assessment is to evaluate the risk to human
health, if any, posed by the abandoned ESP Area and pipeline at the Leeds
Plant. The assessment is based on analytical data collected during the BMWCI
Site field investigation activities. The Health Impact Assessment follows the
guidelines outlined in the EPA’s most current guidance document available for

estimating risk (USEPA 1989). It is organized as follows.

e Introduction

e Selection of Chemicals to Be Assessed
e Exposure Assessment

e Toxicity Assessment

e Risk Characterization

e Uncertainties in the Health Impact Assessment,

6.2 SELECTION OF CHEMICALS TO BE ASSESSED

Groundwater samples taken in this area showed very few detections of the
analytes. 2-Methylnaphthalene was detected at a low concentration (4 ug/L) in
one sample and TPH was detected in samples from two monitoring wells at 20 L
and below. Direct human exposure to these chemicals in the groundwater is
unlikely since public drinking water is available and the construction of
drinking water wells is not anticipated in the ESP area. Since this pathway
is considered incomplete, chemicals of potential concern are limited to those
found in the subsurface soil samples. All chemicals with a positive

laboratory detection were carried through the Health Impact Assessment except

TPH.

In order to evaluate human health risk posed by TPH, for which there is no
toxicity value available, it is appropriate to look at the toxicity values of
specific TPH constituents. Benzene is an example of a likely TPH constituent.
It is carcinogenic and considered to pose the highest potential for health

risk of typical TPH constituents. Using benzene to represent TPH toxicity in

GMLD6 . ESP 6-1
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o hecalth impact assessment is considered a conservative approach. Review of
the subsurface soll sampling results, however showed no detection of benuzene.
TPH was thercefore dropped from further consideration in the Health Impact

Assegsment.

No additional screening of the encountered chemicals was done since there were
relatively few chemicals detected in the area of investigation, This allowed
a more comprehensive evaluation without making the Health Impact Assessment

unwieldy. Table 6-1 lists the chemicals found at the site, and the sample in

which the highest concentration was detected.

6.3 EXPOSURE ASSESSMENT

In the exposure assessment, the contaminated media, potential routes of
exposure, and potentially exposed populations are identified. Only completed
pathways (i.e., a human receptor in contact with the contaminatéd media) can
actually pose a human health risk. The following section discusses both
current and future scenarios, and the likelihood for a human receptor
population to have direct contact with contaminated media at the ESP Area.
Section 6.3.2 discusses how the chemical concentrations for exposure intake

were calculated. Section 6.3.3 presents the exposure intake calculations.

6.3.1 Exposure Scenario

As discussed in Section 6.2, subsurface soil is the only media considered in
this Health Impact Assessment. Under the current site conditions, with the
concrete flooring in place, there is no potential for direct human contact
with the subsurface soils, thereby rendering this pathway incomplete. If, in
the future, a new work force occupies the facility, there would still be no
risk, provided the concrete flooring remains in place. In the event the
flooring is disturbed, as would be the case if the USTs were removed, direct
contact with the subsurface soils could take place. This exposure pathway
would then be completed and may potentially pose a risk. The remainder of the
Health Impact Assessment focuses on the future risk, if any, posed to workers

from contact with the soils during UST removal.

GMLD6 . ESP 6-2
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TABLE 6-1
HIGHEST CONCENTRATION OF CHEMICALS ASSESSED

. Ghemica | SampleNumber | Concentration (my/kg) |
POLYCYCLIC AROMAITC HYDROCARBONS i
Acenaphthalene MW-201A 90J
Benzo(a)Anthracene MW-201A 60J
Benzo(b)Fiuoranthene MW-201A 100J
Benzo(a)Pyrene MW-201A 100J
Benzo(g,h,Perylene MW-201A 70J
Chrysene MW-201A 80J
Fluoranthene MW-201C 130J
Fluorene MW-201D 1704
Phenanthrene MW-201A 130J
Pyrene MW-201C 1104
SEMIVOLATILE ORGANIC COMPOUNDS

Bis(2 ethylhexyl)Phthalate MW-2028 1104
Di-N-Butylphthalate SB-219B 33J
Di-N-Octyl Phthalate SB-218A 20J
2-Methyl-naphthalene SB-219B 3500
VOLATILE ORGANIC COMPOUNDS _

Acetone SB-122A 5630
Methylene Chloride SB-122B 18F
Methy! Ethyl Ketone SB-122B 4J
4-Methyl-2-Pentancne SB-122A 2060
Tetrachloroethene SB-122B 10
Xylenes(Total) SB-122B 5J

J - This flag indicates that the associated numerical value is
an estimated quantity as qualified by the laborataory.

F - This flag is used when the target compound is detected in the
field blank as well as the sample.

LEEDS005887
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In establishing a reasonable exposure scenario, it was assumed that removal of
the USTs would take approximatrely 30 davs to complete -nd that a worker would
spend 8 hours per day at the site. Other assumptions ncecessary for the
calculations, such as respiration rate, are shown in the intake calculation

tables discussed in Section 6.3.3.

The following exposure routes were considered in the Health Impact Assessment:

e Incidental ingestion of contaminants in soil;
¢ Inhalation of contaminants in fugitive dust;
e Dermal contact with contaminants in the soil: and

¢ Inhalation of vapor phase chemicals.

Vapor phase chemical concentrations for a future scenario could not be
measured. Modeling to predict vapor phase chemical concentrations was
considered unnecessary in the Health Impact Assessment. The conservative
estimate of exposure concentration for fugitive dust, as discussed in the
following section, was thought to overcompensate for the minimal risk posed by

vapor phase chemicals.

6.3.2 Exposure Concentrations

The highest concentrations detected for each chemical were used in the

exposure section of the Health Impact Assessment. Since a future scenario is

being considered, there is obviously no
concentrations. The Cecupational Safety
maximum allowable dust level in air, 15
level at the site during removal. This

is therefore a conservative estimate in

data available regarding fugitive dust
and Health Administration (OSHA)
mg/m®, was used to model the dust
level is considered very unlikely, and

the evaluation. Fugitive dust

particles were assumed to include the maximum chemical concentrations found in

the subsurface soils.

6.3.3 Estimation Of Chemical Intakes

Intake rates for all the chemicals of concern were quantified using

pathway-specific equations taken from the EPA Risk Assessment Guidance for

GMLD6 . ESP 6-4
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Superfund, Voluyw. .- iiuran Health Evaluation Manual (Part A) (USEPa 1082

1 ,

These equatioiis mposure variabloes are shown in Tables 6-7 through 6-4
Whenever possible, site-specific information was used for variable values in
the equations. When not available, default values were taken from EPA

guidance documents and referenced. If neither site-specific information nor
default values were available, best professional judgment was employed.
Chemical intake (or dose) is expressed in milligrams of substance per kilogram
of body weight per day (mg/kg/day). This dose is later used, along with

toxicity values, during the risk characterization discussed in Section 6.5.

6.4 TOXICITY ASSESSHMENT

6.4.1 Noncarcinogenic Effects

The Reference Dose (RfD) and Reference Concentration (RfC) are the toxicity
values used in assessing noncarcinogenic effects from oral and inhalation
exposure, respectively. Each represents the amount of chemical that can be
taken into the body on a daily basis for life without any adverse health

consequences.

The EPA Integrated Risk Information System (IRIS) computer database contains
chemical-specific RfD and RfC values that have been verified by an
intra-agency work group. RfD and RfC values that have not yet been verified

may be found in the EPA Health Effects Assessment Summary Tables (HEAST), a

quarterly publication.

Most RfDs are expressed as the amount of a chemical administered rather than
the amount of a chemical absorbed. In order to assess the toxicity for the
dermal route of exposure, it is necessary to adjust RfDs from an administered
dose to an absorbed dose. A default value of 50 percent was used to make the

adjustment in the Health Impact Assessment.

For some substances there are no toxicity values available in either IRIS or
HEAST. These substances are generally excluded from the quantitative
estimation of risk. Table 6-5 summarizes the available toxicity values and

health effects of concern associated with exposure to specific contaminants.
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TABLE 6-2

FORMULA FOR WORKER INGESTION
OF CHEMICALS IN SOIL*

Equation: L=
Intake (mg/kg/day)=CS x CF x SA x AF x ABS x EF x ED / (BW x AT)

Where:

[

CS=Chemical Concentration in soil (mg/kg)
IR=Ingestion Rate (mg soil/day)

CF=Conversion Factor (kg/mg)

Fl=Fraction Ingested from Contaminated Source (unitless)
EF=Exposure Frequency (days/year)

ED=Exposure Duration (years)

BW=Body Weight (kg)

AT=Averaging Time (days)

2
L

2 g

4l
Bt

Variable Values: o3

CS =highest concentration of chemical in soil samples

IR=50 mg/day (EPA 1991)

CF=10° kg/mg

Fl=1 -

EF=30 days/year :

ED=1 year (EPA 1991) .

BW=70 kg (EPA 1989)

AT=9,125 days for noncarcinogenic effects (ED x 365 days/year). (EPA 1989)
25,550 days for carcinogenic effects (70 years x 365 days/year). (EPA 1990)

g
Ahde

Y

*USEPA, 1989
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TABLE 6-3

FORMULA FOR WORKER INHALATION
OF CHEMICALS IN FUGITIVE DUST*

Equation:
Intake (mg/kg/day)=CA x IR x ET x EF x ED / (BW x AT)

Where:

CA = Chemical Concentration in Air (mg/m")
where: CA = C_xDx Cyx Ry x CF

C. is the chemical concentration in soil (mg/kg)
D is the dust concentration (ug/m°)
C, is the contaminated concentration of dust (ug/ug)
R, is the respirable fraction
CF is a conversion factor (kg/ug)

IR=Inhalation Rate (m"/hr)

ET=Exposure Time (hours/day)

EF=Exposure Frequency (days/year)

ED=Exposure Duration (years)

BW=Body Weight (kg)

AT =Averaging Time (days)

Variable Values:

C. =highest concentration of chemical in soil samples
D=15,000 ug/m’
C,=10
R, =0.73
CF=10°
IR=2.5m>/hr (EPA 1991)
ET=8 hrs/day
EF =30 days/year (EPA 1991)
ED=1 year (EPA 1991)
BW=70 kg (EPA 1989)
AT =9,125 days for noncarcinogenic effects (ED x 365 days/year). (EPA 1989)
25,550 days for carcinogenic effects (70 years x 365 days/year). (EPA 1990)

*USEPA, 1989
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TABLE 6-4

FORMULA FOR WORKER DERMAL
CONTACT WITH CHEMICALS IN SOIL*

Equation:
Absorbed Dose (mg/kg/day)=CS x IR x GF x Fl x EF x ED/ (BW x AT)

Where:

CS=Chemical Concentration in soil (mg/kg)
CF=Conversion Factor (kg/mg)

SA=Skin Surface Area Available for Contact (cm®/event)
AF =Soil to Skin Adherence Factor (mg/cm®)

ABS =Absorption Factor (unitless)

EF =Exposure Frequency (days/year)

ED=Exposure Duration (years)

BW=Body Weight (kg)

AT=Averaging Time (days)

Variable Values:

CS=highest concentration of chemical in soil samples

CF=10" kg/mg

SA=1,980 cm’/event (arithmetic mean of body part specific surface area - forearms, hands of male

adults). (EPA 1990)

AF=1.0 mg/cm® (EPA 1991)

ABS =chemical specific or a default value of 1 (EPA 1991)

EF =30 days/year

ED=1 year (EPA 1997)

BW=70 kg (EPA 1989)

AT=9,125 days for noncarcinogenic effects (ED x 365 days/year). (EPA 1989)
25,550 days for carcinogenic effects (70 years x 365 days/year). (EPA 7990)

*USEPA, 1989
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TABLE 6-5

SUMMARY OF NONCARCINOGENIC TOXICITY INFORMATION

FOR CHEMICALS

RID/RIC Effect of Concern
Chemical Reference (mg/kg/day) Oral/Inhalation

POLYCYCLIC AROMATIC HYDROCARBONS

Flouranthene IRIS 4.0E-2/ND Nephropathy, increased liver weights,
hematoleogical aiterations / NA

Flourene RIS 4.0E-2/ND Decreased red blood count, packed cell
volume and hemoglobin / NA

Pyrene HEAST 3.0E-2/ND Renal effects / NA

SEMIVOLATILE ORGANIC COMPOUNDS

Bis{2-ethylhexyl)Phthalate IRIS 2.0E-2/ND |increased relative liver weight / NA

Di-N-Butylphthalate IRIS 1.0E-1/ND Mortality / NA

Di-N-Octyl Phthalate HEAST 2.0E-2/ND [NA

VOLATILE ORGANIC COMPOUNDS

Acetone IRIS 1.0E-1/ND Increased kidney and liver weight,
nephrotoxicity / NA

Methylene Chloride IRIS/HEAST | 6.0E-2/3.0E+0 |NA / Liver toxicity

Methyl Ethyl Ketone HEAST 5.0E-2/3.0E-1 |Fetoxicity / Central nervous system
effects

4-Methyl-2-Pentanone HEAST 5.0E-2/8.0E-2 |Liver and kidney effects / Liver and
kidney effects

Tetrachloroethene IRIS 1.0E-2/ND Hepatotoxicity / NA

Xylenes IRIS/HEAST | 2.0E+0/3.0E-1 |Hyperactivity, decreased body weight /
Central nervous system effects

IRIS - Integrated Risk Information System. Values from October, 1991.

HEAST - Health Exposure Affects Summary Tables. Values from October, 1991.

NA - Not Available.

ND - Not Determined.
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6.4.2 Carcinogenic Effects

The toxicity vaiucs uscd in assessing the risk of cancer resulting fiom

chemical exposure are called slope factors or cancer potency factors. A slope

factor is defined as the upper limit on the lifetime probability that a

carcinogen will cause cancer at a dose of one mg/kg/day. Slope factors are e
available in IRIS or HEAST for most substances categorized as A or B

carcinogens. Table 6-6 depicts EPA’s carcinogen classification system.

For certain substances suspected of being human carcinogens, no slope factors
are available. It would be inappropriate to simply exclude them from the
assessment, therefore two options were considered: 1) to assess them

qualitatively, or 2) to use a surrogate slope factor to calculate a

1

e

quantitative estimate of cancer risk. The second approach was chosen because

several PAHs (a group of similar compounds, some of which have shown

carcinogenic activity) encountered at the site did not have available slope
factors. Additionally, PAHs are present in complex mixtures of substances,

such as cigarette smoke and coal tar that have been strongly associated with

an increased risk of cancer in humans. BRecause humans are typically exposed
to PAHs only in mixtures, it has not been possible to establish human
carcinogenicity for the individual PAH compounds. Utilizing the experimental
evidence regarding single substances in animals and mixtures in humans, it was
concluded that a quantitative estimate of risk is both reasonable and =

appropriate. o

Tt

The surrogate value used in this assessment is the slope factor for

benzo(a)pyrene, a PAH compound extensively studied and thought to be the most
potent. The detected concentrations of all PAHs categorized as B2 carcinogens
[benzo(a)pyrene, benzo(a)anthracene, benzo(k)fluoranthene and chrysene] were
added and used as the exposure concentration for benzo(a)pyrene in the risk
calculations. Using the benzo(a)pyrene slope factor for the other (presumably

less potent) carcinogenic PAHs most likely results in a conservative

i3

overestimate of risk.
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TABLE 6-6

EPA CARCINOGEN CLASSIFICATION

CARCINOGEN CATEGORIES

A Human carcinogen

B Probable human carcinogen
C Possible human carcinogen
D Not classifiable

E Evidence of noncarcinogenicity

WEIGHT-OF-EVIDENCE CLASSIFICATION MATRIX

Animal Evidence

Human Evidence Sufficient Limited Inadequate No Data No Evidence
Sufficient A A A A A
Limited B1 B1 B1 B1 B1
Inadequate B2 C D D D
No Data B2 c D D E
No Evidence B2 D D D E

Note: The B category is subdivided into B1 and B2, with the strength of any available
human data being the deciding factor.

28-Feb-82 b:\eng.cngB.wk1sll
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As with chie noncarcinogenic toxicity values discussed i1 Scciton -+ 4. 5: ig
also necescary to adjuse slope factors {rom an asdnini t.red s
absorbed dose in evaluating dermal exposure. A defaulr value of 30 percent

absorption was applied in the Health Impact Assessment.

The carcinogens and suspected carcinogens detected on site are presented in
Table 6-7. As indicated, bis(2-ethylhexyl)phthalate, methylene chloride, and
tetrachloroethene are B2 carcinogens. Chloromethane is categorized as a C

carcinogen.

6.5 RISK CHARACTERIZATION

6.5.1 Noncarcinogenic Risk

In this section, the toxicity values for the chemicals detected are used in
conjunction with the dose estimates developed from the exposure scenario to
quantitatively estimate potential health risks associated with the excavation
of the USTs at the site. The characterization of noncarcinogenic risks
utilizes RfDs and/or RfCs as toxicity values. The doses calculated for each
exposure pathway are compared with the reference value. By definition, if the
dose does not exceed the reference value, no adverse health effects would be
expected. The comparison of dose to reference value is expressed
mathematically as the hazard quotient, which is simply the dose divided by the

reference value:
Hazard Quotient = Dose (mg/kg/day) / RfD (mg/kg/day)

A hazard quotient of one (1) or less indicates that no adverse health effects
are expected. Hazard quotients for all chemicals present are summed to arrive
at a total hazard index. If all indices are one or less, the site poses

essentially no risk of adverse noncarcinogenic human health effects.

The exposure pathways for which hazard indices were calculated include
incidental ingestion of soil (due to typical hand to mouth behavior and

consequent intake), inhalation of fugitive dust, and dermal contact with soil.
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02/03/92

LEEDS005896

s

E

oy
il

g

gor -
Sdg bl

[ (PR 3
Blsassai

o e
Bl



TABLE 6-7
SUMMARY OF CARCINOGENIC TOXICITY INFORMATION
FOR CHEMICALS ASSESSED

Slope Factor
Weight of Qral/Inhalation Site of Tumor
Chemical Evidence Reference (ma/kg/day) Oral/lnhalation
POLYCYCLIC AROMATIC HYDROCARBONS
Benzo(a)Pyrene B2 HEAST 1.2E+1/1.7E-3 |Stomach / Respiratory Tract
SEMIVOLATILE ORGANIC COMPOUNDS
Bis(2-ethylhexyl)Fhthalate B2 IRIS 1.4E-2/ND Liver / NA
VOLATILE ORGANIC COMPQUNDS
Methylene Chloride B2 IRIS 7.5E-3/4.7E-7 |Liver/ Liver, lung
Tetrachloroethene B2 HEAST 5.1E-2/5.2E-7 |Liver / Lukemia, liver
IRIS - Integrated Risk Information System. Values from October, 1991.
HEAST - Health Exposure Affects Summary Tables. Values from October, 1991.
NA - Not Available.
ND - Not Determined.
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The chemicals evaluated within each pathway included only those ior which REDs

and/or RfCs were available in IRIS or HEAST.

Incidental ingestion of soil resulted in a pathway hazard index expressed
exponentially as 5E-6, or 0.000005. Inhalation of dust resulted in an index of
3E-4 (0.0003) and dermal contact resulted in an index of 5E-4 (0.0005). The
total hazard index for workers was 8E-4 (0.0008). Since this value is less
than one, adverse noncarcinogenic health effects on the workers would not be
expected as a result of their contact with the site. Table 6-8 depicts the
intake, reference, and hazard index values for the worker exposure scenario

during UST removal.

6.5.2 Carcinogenic Risk

The characterization of carcinogenic risk utilizes slope factors in
conjunction with the estimated doses to quantitatively evaluate the potential
risk of cancer posed by site chemicals. The estimated dose for each
carcinogenic substance is multiplied by the corresponding slope factor to

calculate risk. The simple expression is:
Risk = Dose (mg/kg/day) x Slope Factor (mg/kg/day) !

The calculated risks are summed within each pathway and then for all pathways
to yield total excess lifetime cancer risk. Zero risk is never achievable in
any practical sense given the current assumption that any exposure to a
carcinogen poses some risk. Consequently, ranges of acceptable risk have been
developed by EPA for use as remediation goals. The Superfund site goal is to
achieve a site-related cancer risk to exposed individuals of no less than 1 in

10,000. Exponentially, this risk is expressed as 1E-4, or 0.0001.

Exposure pathways remain the same as discussed before (Section 6.1). The

pathway risks for ingestion of soil, inhalation of dust, and dermal contact
with soil were calculated as 3E-9, 7E-9, and 1E-7, respectively. The total
cancer risk for the site is 1E-7 (1 in ten million). This is significantly

less than the minimum remediation goal of 1E-4 (1 in ten thousand). Table 6-9
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TABLE 6-8
HAZARD INDEX ESTIMATES FOR WORKER EXPOSURE

F Daily Pathway Total
Chemical Intake RID/RIC Hazard Hazard Hazard
(mg/kg/d) (mg/kg/day) Quotient Index Index

EXPOSURE PATHWAY: Incidental ingestion of chemicals in soil.
POLYCYCLIC AROMATIC HYDROCARBONS

Flouranthene 7.6E-9 4.0E-2 2E-7
Flourene 1.0E-8 4.0E-2 2E-7
Pyrene 6.5E-9 3.0E-2 2E-7
SEMIVOLATILE ORGANIC COMPOUNDS :

Bis(2-ethylhexyl)Phthalate 6.5E-9 2.0E-2 3E-7
Di-N-Butylphthalate 1.9E-9 1.0E-1 2E-8
Di-N-Octyl Phthalate 1.2E-9 2.0E-2 GE-8
VOLATILE ORGANIC COMPOUNDS _
Acetone 3.3E-7 1.0E-1 3E-6
Methylene Chioride 1.1E-9 6.0E-2 2E-8
Methyl Ethyl Ketone 2.3E-10 5.0E-2 5E-9
4-Methyl-2-Pentanone 1.2E-7 5.0E-2 2E-6
Tetrachloroethene 5.9E-10 1.0E-2 6E-8
Xylenes ‘ 2.9E-10 2.0E+0 1E-10
PATHWAY HAZARD INDEX: 5E-6

EXPOSURE PATHWAY: Inhalation of chemicals in fugitive dust.
VOLATILE ORGANIC COMPOUNDS '

Methylene Chloride 2.0E-7 3.0E+0 7E-8
Methyl Ethyl Ketone 4.4E-8 3.0E-1 1E-7
4-Methyl-2-Pentanone 2.3E-5 8.0E-2 3E-4
Xylenes 5.5E-8 3.0E-1 2E-7
PATHWAY HAZARD INDEX: 3E-4

EXPOSURE PATHWAY: Dermal contact with chemicals in soil.
POLYCYCLIC AROMATIC HYDROCARBONS

Flouranthene 3.0E-7 4.0E-2 2E-5

Flourene 3.9E-7 4.0E-2 2E-5

Pyrene 2.6E-7 3.0E-2 2E-5
SEMIVOLATILE ORGANIC COMPOUNDS

Bis(2-ethylhexyl)Phthalate 2.6E-7 2.0E-2 3E-5
Di-N-Butylphthalate 7.7E-8 1.0E-1 2E-6

Di-N-Octyl Phthalate 4.7E-8 2.0E-2 5E-6

VOLATILE ORGANIC COMPOUNDS

Acetone 1.3E-5 1.0E-1 3E-4

Methytene Chloride 4.2E-8 6.0E-2 1E-6

Methyl Ethyl Ketone 9.3E-9 5.0E-2 4E-7
4-Methyl-2-Pentancne 4.8E-6 5.0E-2 2E-4
Tetrachloroethene 2.3E-8 1.0E-2 5E-6

Xylenes 1.2E-8 2.0E+0 1E-8

PATHWAY HAZARD INDEX: 5E-4
TOTAL HAZARD INDEX: 8E-4

L EEDS005899
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TABLE 6-9
EXCESS LIFETIME CANCER RISK ESTIMATES
FOR WORKER EXPOSURE
Daily Slope Excess Pathway Total P
Chemical Intake Factor Cancer Cancer Cancer
(ma/kg/d) (mg/ka/d) Risk Risk Risk
EXPOSURE PATHWAY: Incidental ingestion of chemicals in soil. -
POLYCYCLIC AROMATIC HYDHOC_ARBONS i |
Benzo(a)Pyrene | 29E-10 | 12E+1 | 3E-9 | |
SEMIVOLATILE ORGANIC COMPOUNDS
Bis(2-ethylhexyl)Phthalate [ 92E-11 [ 14E-2 [ 1E-12 | ]
VOLATILE ORGANIC COMPOUNDS 3
Methylene Chloride 1 15E-11 7.5E-3 1E-13
Tetrachloroethene 8.4E-12 5.1E-2 4E-13 5?
PATHWAY CANCER RISK: 3E-9 iﬁ
EXPOSURE PATHWAY: Inhalation of chemicals in fugitive dust.
POLYGYCLIC AROMATIC HYDROCARBONS _ =
Benzo(a)Pyrene | 4466 [ 17E-3 | 7E-9 | ]
VOLATILE ORGANIC COMPOUNDS o
Methylene Chloride 2.3E-7 4.7E-7 1E-13 .
Tetrachloroethene 1.8E-7 4.2E-7 7E-14 ¥
PATHWAY CANCER RISK: 7E-9 “
EXPOSURE PATHWAY:Dermal contact with chemicals in soil.
POLYCYCLIC AROMATIC HYDROCARBONS
Benzo(a)Pyrene | 11E-8 [ 12E41 | 1E-7 ] |
SEMIVOLATILE ORGANIC COMPOUNDS ' -
Bis(2-ethylhexyhPhthalate | 37E-9 | 14E-2 [ SE-11 | ] E
VOLATILE ORGANIC COMPOUNDS ; :
Methylene Chloride 6.0E-10 7.5E-3 4E-11
Tetrachloroethene 3.3E-10 5.1E-2 2E-11 ny
PATHWAY CANCER RISK: 1E-7 3
TOTAL CANCER RISK: 1E-7 :
£
LEEDS005900
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depicts intake values, slope factors, and cancer risks for the worker exposure

scenaric during UST removal.

6.6 UNCERTAINTIES IN THE HEALTH IMPACT ASSESSMENT

6.6.1 Uncertainties From Chemical Identification

At any site, it is likely that there are more individual chemical substances
present than are identified in the sampling and analytical effort. The
selection of media sampled, number of samples, and analyses requested are
determined by a review of the history of the site, information on current
operations, and an evaluation as to which chemicals of concern could
potentially be present. Given the nature of this site, and the level and
identity of the chemicals detected in the sampling effort, it is unlikely that
significant chemical contamination went undetected. Therefore, the chemical
identification phase of the Health Impact Assessment does not appear to have

introduced appreciable uncertainty.

6.6.2 Uncertainties from Exposure Assessment

In evaluating exposure, probable scenarios are developed to estimate the
conditions and duration of human contact with chemicals associated with the
site. The scenarios are based on observations or assumptions about the
potential activities of human populations on or near the site. To prevent
underestimation of any risks, exposure conditions and duration are typically

high estimates of potential exposure.

The exposure concentrations of the chemicals of concern are developed from the
analytical results and then calculated or modeled for each applicable exposure
route. Default values, such as average respiration rates, are used in these
calculations to quantify intake. Although they are based on EPA-validated
data, there is uncertainty in the applicability of such values to any
particular exposed population or individual. To compensate for this
uncertainty, the default values are typically set to the high end (usually the
95th percentile) of the normal range. Therefore, the uncertainty associated

with the exposure assessment is appreciable, but tends toward a conservative

GMLD6.ESP 6-17 LEEDS005901
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overestimation of exposure and is protective of potentially exposed

populations.

It should also be noted that the model for inhalation of dust utilized OSHA' s
maximum allowable dust level as the airborne dust concentration. This should
result in a conservative overestimate of the site conditions during UST

removal .

While it is recognized that some of the chemicals will volatilize and be
Present in air as wvapor, the dust exposure level used is considered £3
conservative and overcompensates for the potential risk posed by inhalation of

volatiles. ry

6€.6.3 Uncertainties From Toxicity Assessment

For some substances present, there is little or no toxicity information
available and what is available is typically from animal studies. The
relative strength of the available toxicological information generates some
uncertainty in the evaluation of possible adverse health effects and the
exposure level at which they may occur. To ensure a safe margin of error, if
possible, EPA uses two adjustments for toxicity values. For noncarcinogenic
substances, the RfD is established only after uncertainty factors are applied.
These factors may result in an RfD that is as much as a thousandfold less than
the harmful dose level determined through animal testing. For carcinogens,
the slope factor presents the 95 percent upper confidence limit the dose
response curve, that is a conservative estimate of low dose potency. The
actual cancer potency of a substance at low doses is almost certainly less,

and may be zero.

In the particular case of PAHs, using the slope factor for what is considered
the most potent PAH as a surrogate slope factor for all the carcinogenic PAHs
results in a protective overestimate of toxicity. The uncertainty associated

with this extrapolation is appreciable.

mrgane .
e
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Some uncertainty may enter the Health Impact Assessment in adjusting the

toxicity values for dermal exposure assessment. Although the default value of

50 percent absorption may be reasonable for most chemicals, for other

chemicals it may be inappropriately high or low, making the uncertainty

appreciable.

L
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7.0 CONCLUSIONS AND RECOMMENDATIONS

7.1 CONCLUSIONS

Five soill borings (SB-201, SB-205, SB-218, SB-219, and S$B-122) and two
monitoring well borings (MW-201 and MW-202) were drilled at the GM Leeds
Assembly Plant in the vicinity of the ESP and the abandoned kerosene pipeline.
Subsurface soil samples were collected from all borings and groundwater
samples from both monitoring wells for chemical analysis. The results were
used to characterize the nature and extent of potential contamination and

effects upon human health and the environment relating to the ESP and

pipeline.

7.1.1 Subsurface Soil

Twenty-four subsurface soil samples (including two duplicate samples) were
collected at the Leeds Assembly Plant in the vicinity of the ESP and abandoned
kerosene pipeline. These samples were analyzed for VOCs, SVOCs, and/or TPH

according to Table 3-1,

TPH levels exceeding 100 mg/kg were found in samples from MW-201, MW-202, and
SB-219. The highest TPH concentration encountered was 1,840 mg/kg in MW-202C.
Elevated levels of VOCs (predominantly acetone) were encountered in Samples
MW-202C, SB-219B, and SB-122A. The highest total VOCs detection was

7,960 pg/kg (consisting of acetone and 4-methyl-2-pentanone) in Sample
SB-122A. SVOCs were detected in all subsurface soil samples calling for this
analysis except MW-202A. The SVOC most often detected was 2-methylnaph-
thalene. The highest concentration of this compound was 3,500 pg/kg in Sample

S$B-219B.

7.1.2 Groundwater

Three groundwater samples (including one duplicate) were collected during each
of the two sampling rounds from two monitoring wells along the abandoned
pipeline. Samples were analyzed for SVOCs and TPH (Table 3-1). The only
SVOCs encountered were 2-methylnaphthalene (4 ug/L) in GW-201A and
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pentachlorephes i i oin GW-201B.  TPH was detected at Y0 wme/L, or less,

P greninad coincluding the duplicates.

7.1.3 Contaminant Fate and Transport

The fate and transport of 23 potential chemicals of concern were evaluated.
These chemicals consisted of 11 PAHs, four SV0Cs, and 8 VOGCs. With the
exception of benzo(a)pyrene, all of the chemicals were detected in soil far

below risk-based concentrations.

Migration of soil particles or vapor into the air is hindered by the concrete
floor that covers the ESP area and pipeline. The concrete floor also retards
aerobic biodegredation of the contaminants. The roof of the building and the
concrete floor prevent precipitation from reaching the soil. Unlike PAHs and
SVOCs, VOCs typically have a higher potential to migrate. Upward migration of
VOCs is also limited by the concrete floor, however VOCs could potentially
migrate toward groundwater. The slow velocity of the groundwater and
substantial distance to the Blue River would delay the migration of

contaminants to the river by many years.

The relatively low concentrations of VOCs in soil should preclude hazardous
concentrations from forming in air. However, if the concrete floor is
removed, SVOC- and PAH-contaminated soil and/or VOC vapors could be

transported to the air.

7.1.4 Health Impact Assessment

The Health Impact Assessment evaluated the potential for risk to human health
posed by the ESP Area and the pipeline. The assessment was based on
analytical results of the field investigation activities. Current conditions
at the site do not pose any significant risk because of incomplete exposure

pathways to chemicals in the subsurface soil.

The risk posed by disturbing the concrete flooring, as would be the case in an
UST removal, was evaluated. The risk characterization, using the highest

detected concentrations of chemicals and conservative exposure assumptions,
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showed that it is very unlikely for workers during UST removal to experience

any adwverse health consoguences,

Any uncertainties in this Health Impact Assessment may result from the
assumptions made about the site, behavior of human populations, values used to
calculate or model exposure, and toxicity of chemicals to humans. At this
site, these uncertainties were evaluated qualitatively and determined to
generally influence the Health Impact Assessment in the direction of
protectiveness. That is, each component of the Health Impact Assessment is

either neutral or conservative, and therefore protective.

7.2 RECOMMENDATIONS

According to the Underground Storage Tank Closure Guidance Document (MDNR

1992), the only procedure required for USTs taken out of service prior to
January 1, 1974, is: 1) use industry practices to close the USTs, 2) collect
and analyze soil samples (as presented in this report) if a release is

suspected, and 3) submit an "UST Closure Report.™

BMWCI recommends that this Assessment Report be considered an "UST Closure

Report" and that no further action be taken for the following reasons:

1. As discussed in Section 5.0, it is unlikely that signifidant

migration of contaminants would occur in this area.

2. According to the Health Impact Assessment (Section 6.0), there is
no significant impact upon human health and the environment from

the contamination detected in the vicinity of the ESP and pipeline.
3. The above factors show tank excavation to be unnecessary.

4. The suspected quantities, depth to excavate, and date of
abandonment of the USTs make filling them with an inert material

impractical and unnecessary.

* % % K
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i = 2

“ $rREQULTS REPORTED TH SCIEWTIFIC NOTATIOM: Ex.: 1.20 1 is 1.20 x 10 to the 1 = 12
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SOUTHWEST LABORATORY OF OKLAHOMA, INC. 3

1700 W. Albany « Broken Arrow, Oklahoma 74012 + 918-25]-2858 « FAX: 9/&. 25 7§99

=2

CLIENT: ‘ing Ceo. Rangr e is
i i/. ? 1

=X

P

1.34 14 ug kg 11/ i SHB44-8240 :
1.33 it ug/ o 117 i Su8446-8290 :%
1.24 iu ugsikg 1i/ i SW84a-8240
1.33 it ugs kg 11y & 5u8456-8240
5.70 o U ugs kg 11720771 S5WB846-82406 g?
S5 20 13 ug/lg 11720791 SHB45-B240 &
5.70 G ou ugshg 11720791 SHB44-B240
= .70 DU ugs kg 11720791 SW346-8250 £3
= 570 O U ug/kg 1i/20/71 SHB46-824 b
Tranc 1,2-Sichioroethens 6.79 ou ug/ kg 11720771 SWB44H~-8240
‘Chlarafcrm 6.70 o U " ug/kg 11/26/71 5W8446-8240
1,2-Dichlorcethans 6.70 Q9 u ug/shkg 11720791 SW8446-8240
2-Butanone 1.33 14y ug/ kg 11/20/91 Suga6-8240
1,1,1-Trichlercethane 4.70 ou ugs kg 11/26/91 SuB44-8240
Carbon Tetrachloride 6.7 0 4 ug/kg 11720771 SW846-8290 3
Yinyl Acetate 1.34 1u ug/ kg 11/20/%1 5uB46-8240 e
Bromodichloromethane &6.70 o u ugsig 11726771 SWE45-82450
1,1,2,2-Tetrachlaoroethane 5.70 o U ugskg 11/726/71 Sugd46-8240 =]
1,2-Dichleorepropane 4,790 QU uwgska 11/720/91 SH8446-8240 %é
Trans—-1,3-Dichloropropene .70 9 U vg/l kg 11720791 SW346-8240
Trichloroethene 6.70 0 U ug s kg 11/720/%91 SWad46-8240 s
Dibromochloromethane 670 QU ug/ kg 11/7206/%% 56846-8240 a%
1,1,2-Trichloroethane 6.70 ou ugskg 11/20/71 SwWg446-8240 B
Eenzene 6.70 0 U ug/ kg 11720791 SuB46-8240
cis-1,3-Dichloropropene &.7% o u ug/kg 11/720/91 SH8445-8240 -
Z-Chloroethylivinylether 1.39 14 ugslkg 11/20/91 Sudds6—-8240 id
Bromoform 5.70 O u ugskg - 11720771 SHB446-824G
Z-Hexancne 1.33 iu ngs kg 11/20/91 SWe46-824G wx
d-Methyl-Z-Fentancne i.34 14 ug/kg 11/20/91 SH8446-8240 3
Tetrachloroethens 5.70 9 u ugs kg 11/20/91 SWB46-BZ40
Toluene 6.70 O U ugs kg 11720491 SW856-8240 )
Chlorobenzene 6.70 a2 u ugskg 11/2 u!?l SuWB446-8240 ;
Ethylbenzene 6.70 o U ug/kg 1172049 SWB446-82440 wi
Styrene 6.70 0 U ug kg ii/EGi?l SWB44-8240

¥RESULTS REFBRTED IM SCIENTIFIC MOTATION: Ex.: 1.20 i ic 1.70 x 10 to the 1 = 12
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“YYRESULTS REFORTED IN SCIENTIFIC NOTATION: Ex.: 1.20 1 ic 1.20 x 10 to the 1 = 12
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SOUTHWEST LABORATORY OF OKLAHOMA, INC. %

1700 W. Albany « Broken Arrow, Oklahoma 74012 « 918-251-2858 « FAX:9/8-25]- 2599

F‘?

ineering Co. Mepori: BO17.18 ey
Date: 12/11/%91

117199 =
1=223~4 Seoil

. =2

-

=4

1

il

,M
o
o

uwl

Fhenc z g
bis{Z2-ChlorosthvijEther z s g 12 5270 F3
2-Chlorophencl 2u ugsa iz 827C i}
1,3-bichliorobenzene 2 U wg /g 127 ‘1 B279
1,4-Dichicrobenzens 2 i ug/kg 12/ 1 827G 7
Benzyl Alcohol Zu ugska 12, 1 B273 i3
i.2-Dichlcrohenzene 3 2u ua/ kg /02791 8270 =
Z2-fethylphencl 3.30 204 ugslg At 8279
bis{Z-ChicroicopropyiiEtiher J3.30 2 u ug kg 2?1 5270 z
4-Hethylphenol 3.30 2 ugseg 71 8270 k
N-Nitroso-Di-n—FPrepylamine 230 2 u ug/lg 21 8
Hexachioroethane 3.3 Z U ug/ kg y2FF1 82749 =
Mitrobenzens 3.30 24U ug/kag /71 SWB46-8BZ270C i1
Isophorone 3.30 2 u ugs/ kg 12/02/91 SuW8446-8270
Z-Hitrophenol 3.30 2 U ug/ikg 2702791 SHE45-8BZ70 -
2;4-himsthylphencl 3.30 2 U ug/kg 12/02/91 SWB446-8270 %z
Benzoic Acid 1.40 3 u ug /g 12702791 SWB46-82790 L
bis(2-Chlorosthoxy}fethans 3.30 2 U wg kg 12/7092/91 SWed46-8279
2.9-Dichlorophencl 3.30 Zu ug/kyg 2/02/%1 Su846-8270 £
1,2,4-Trichiorobenzene R, 2 u ugskg 1208 FRL SwWB446-8270 Ei
Maphthalene 3.30 2 U ug/ kg 12/02/91 SWE46-8270
4-Chloroaniline 3.30 2 u ugslg 12702791 SHB446-BE7D 2
Hexachlerobutadiene 3.340 24 ugskg 12/02/91 SW846-8270 iﬁ
4-Chloro-3-Metihylphenol 3.30 2 u wg/ kg 12/02/91 SEB446-B270
Z2-Methyinaphthalene ?.30 14 ug/kg 127027591 Suga46-8270 e
Hezachlorocyclopentadiene 3.39 2u ug/kg 12702791 SHa446-827 g
2,4,6-Trichlorophencl 3.30 2 u ug/kg 12/02/91 Sug446-8270 &
2,4,3-Trichlorophenol 1.50 3 U ugskg 12/02/91 SWB446-8270
2= Chl ;ronaphthalene 3.390 2 U ug/lkg 12/02/91 SuB846-8B270 7
2-Nitrpaniline 1.60 3 U ug/ kg 12/02/91 S5¥844-8270 i3
Dimethylphibalate 2.30 2 u ug/kg 12702791 SHB846-8270
ficenaphthyicsne 200 3 ug/kg 12/02/91 Su846-8270 o
3-Mitreaniline 1.40 3 u ug/kg 12702791 SWB46-8270 ]2
Acenaphithene 3.30 2t g/ kg 12/702/91 SHB46-8270 =
.
¥RESULTS REPGRTED IN SCIENTIFIC NOTATION: Ex.: 1.20 1 is 1.20 x 10 to the 1 = 127 :
[ 1
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SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1700 W, Albany « Broken Arrow, Oklahoma 74012 - 9/8.251-2858 + FAX.918-25[-2599
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2,8-Dinitrophenol 1.40 3 U vg/ka 12/02/791
G-Nitrophenc] 1,60 3 U ug/ kg 12702791
o nzof 4.00C 1 ug/ kg 12702791
2,9-Dint 3.30 24 ugs/ kg 12402791
2,5-Dinid 3.30 2 u ug/lg 12702791
I h 3.30 24 ugs kg 12/02/91
3.30 24 ugs kg 1270279
Flugrene 3.30 24 ugs kg 12/02/51
d-kifirpaniline 1.469 3 d ug/s kg 12702771 SWB46-8270
4,46-Dinitro-2-Hethyiphencl 1.60 3 u ug/ kg 12702791 5uB446-8270
M-Nitrosediphenylamine 3.30 2u ug/kg 12702791 SWB44-8270
4-Bromophenyl-Fhenylether 3.3 2 u ug/kag 12702791 SWB344-8270
Hexachlcrobenzene 3:3 2 U ug/ig 12702791 Sue446-827
Fentachleorophenol 3.30 2 u ug/ kg 12702791 SWB4A-B270
Fhenanthrene 1.340 24 ug/ kg 12/702/91 Sya446-8270
fnthracene 3.30 2 U ug/kg 12702751 SkB46-8270
Di-M-Butyliphthalate 3.30 Z U ug/hg 2702771 SW8446-8270
__Flugranthene 2.00 id ug/lkg 12702791 SuB44-8270
‘Pyrene .06 14 ug/ kg 12/062/21 SWE44-8270
Butylibenzylphthalate 3.350 = u ug/kg 12702791 SWB46-8270
3.3-Dichlorchenzidine 6.60 24 ug/ kg 12702771 Su846-3270
Benzo(alénthracene 6.00 143 ugs kg 12/02/91 SWB44-8Z70
bis({Z2-Ethylhexyl}Phthalate 3.30 24 ug/s kg 12702791 SW846-8270
Chrysene 8.60 14 ug/kg 127062791 SWe46-8270
Di-W-8ctyl Fhthalate 3.30 2 u ugs kg 127027471 SuWB46-8270
Renzo(b}Fluoranthene 1.00 2 4d ug/kg 12702771 SWB46-8270
‘Benzo(k)Fluoranthene 3.30 2 U ug/s wg 12702791 SW844-827
Benzof{a}Fyrene 1.00 24 ug/kg 12/702/71 SWB844-8270
Indeno(1.2.3—cd}Fyrense 3.30 2 U ug/kg 12/02/21 SH846-8270
Dibenz{a,h}Anthracene 3.30 2 u uwg/ kg 12702771 S§B46-8270
Benzo{g.,h,i}Ferylene 7.00 14 ug/ kg 12/02/%1 5ug446-8270

LEEDS005930

“XRESULTS REPORTED IM SCIEMTIFIC MOTATIONM: Ex.: 1.20 1 is 1.20 x 10 to the 1 = 12
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LEEDS005931

$¥RESULTS REFPORTED IN SCIEWTIFIC NOTATIOM: Ex.: 1.20 1 dis 1.20 x 19 tc the 1 = 12
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SOUTHWEST LABOR. \l()RY

¥RESULTS REFORTED IM SCIENTIFIC MOTATION: Ex

o AT A A R R R SR

Ql* OKLAHOMA, INC.

ana e AR AR A LN

1.20 1 is 1.20 x 10 to the &1 = 12

J700 V¥ Albany « Rrokes Areons, 000 Lo TH0] 2 CODS[LONEN - FAXC9)8-351-2599
CIERT: Furns & Fclonnell Enginesring Co. Feport: 8017.17
4530 Fast &3rd Sitreet
Kansas City,nd 881056 Date: 127817490
GaTE REFERENCE
1 5 UMITS ANALYLED HETHOD
“ihlorometihane 1.6 3 d wgsha 11/20/71 SHRA46-5240
iromomethane i.82 Zu ug/ kg 11720791 Sug4s6-8240
Yinyl Chicride 1462 30U ugsla 11/2G757% SW846-8240
Thioropethane Eo 62 3 U ugs kg 117206791 SEHB46-8B240
fethylens Chleride 8.1G 2 ugg 1172071 SWB346-82490
Acetene 1.62 ERE ugs kg 11/720/91 8&848*8240
Carbon Disulfide g.14 24 ugseg 11720791 S4B846-824
i,1-Bichloroeihene 8.14 Z U ug /g 117260791 ;Aaﬁb*gLHG
i.1-Dichicroethans 2.1% 2 u ugs/ kg 11/20/%71 SWB446-8240
Trans—-1,2-Dichloraethene 5.10 Zu ug/ kg 11720791 SwWg46-8240
thloroform g8.17 Zu ug/ kg 11/20/91 Sus844-8240
L,2-Dichlorosthane 8.10 2 u ug/ kg 11720791 SWB36-8240
2-Rutancne 1.42 2 U ugskag 11/20/91 SWE46-8240
1,1.1-Trichloreethane 8.1G 2 u ug/kg 11/20/91 5W846-8249
larbon Tetrachleride 8.10 2 ug/kg 11/20/91 SWB4s-824
vinyl Acetats 1,462 I u ug/ kg 11/720/91 SWE44-82489
Tﬁramudi:hlcromethaﬁe g.10 2 u ug/hg 11720791 SuB45-82490
“1,1,2,2-Tetrachloreethane 8.190 2 U ugs kg 11/20/%91 SWB346-BZ40
1.,2-Dichlaropropane 8.10 24 ugsKg 11/20/721 SW846-8240
Trancs—1,3-Dichioropropene 8.1¢ 2 u ug/ kg 11/20/71 5uW836-8240
Trichlorcetihense 8.19 2 u ug/kg 11/206/71 SWa46-8240
dibromochlcoromethans 8.10 2 u ug/kg 11/20/91 SWB46-8240
1,1,2-Trichloreethane 8.1¢ 2 u ug/ko 11/20/21 SW84s-8240
Benzene 8.10 2 u uwg/kg 11/20/91 S4WB46-8240
cis-1,3-Dichioropropene §.10 Zu ug/ ko 1720721 SW846-8250
P-Chiorgethylvinylether i.62 3 U ug/ kg 1"”Qf?1 SHE456-8240
Bromoform 8.1G 2Uu ug/kg 11720791 Sug46-82490
2-Hexanone 1.462 34 ug/ kg 11/20/91 SWB46-82490
g-Hethyi-Z-Fentanone i.62 34 ug/lag 11/26/21 Sw844s-82440
Tetrachloroethene 8.10 24 ug/ kg 11/26/91 SHB46-8249
Tecluene 8.12 Zzu ugsEg 11/20/%91 SWg46-8240
Chlorobenzene 8.10 2 u ug/ kg 11/20/21 Su§846-8240
" Ethyibenzene 8.19 Zu ug/ kg 11/20/%1 SliB44-8240
Styrense 8.190 2 U ug/ kg 11720771 5ug8446-8240

LEEDS005933
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¥RESULTS REPORTED IN SCIENTIFIC MOTATIOM: Ex.:z 1.20 1 is 1.20 x 10 to the 1 = 12
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SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1700 W. Albany «

Phenol
yis{2-Chicroethyl}Ether
Z-Chiorophenci
1,3-Dichlorobenzene
.yd-Dichlorcbenzene

denzyl Alcohol
1,2-lichlorobenzens
2-flethylphenol

s {Z2-ChloroiscpropyliEther
d-fHethylphenol

N-Mitroso-Di-n—Fropylamine
fexachloroethane
Mitrchenzene

Isophorone

2-Nitrophenol

2. 4-Bimethylphenol
Henzolc Acig
“his{Z-Chloroeihoxyfethane
2,4-Dichlorophencl
1,2.4-Trichlorobenzene
Maphthalene
3-Chloroaniline
dexachiorobutadiene
4-Chloro-3-flethylphenocl
2-Hethyinaphthalene

. Hexachlorocyclopentadiene
2,3,6~Trichlorophenol
2,4,5-Trichlorophenol
2-Chloronaphthalene
Z-Mitroaniline
Dimethylphthalate
Scenaphinylens
3-Mitroaniline
ficenapnihene

" %RESULTS REFORTED IM SCIENTIFIC MOTATION:
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1.26

UMITS

ug/kg
ug/lkg
ug/ kg
ug/kg
ug/kg
ug/kg
ug/ kg
ug/kag
ug/kg
ugs kg
ugs g
ugskg
wgsiig
ugsig
ugs kg
ug/ig
ug/kg
ug/kg
ugslg
ugskg
ug/kg
ug/lkg
ug/kg
ug/ kg
ug/ kg
ug/kg
ugs kg
ug/kg
ug/s kg

i is

[

[

b
S I 6 r;-.J et

My

i v dob)
2/02/91
12702791
12/02/7%92
12/02/91
127027591
12/02/%1
i2/02/91
12/02/%1
12702791
12/02/791
12702791
12/02/91
12/G2/71
12702791
12/702/91
12702771
12702771
2/02/91
12702771
12/02/51
12702773
12/02/%71
12/02/%1
12/02/91
2702771
127027571
2702771
12/02/91
12702791

[

Broken Arrow, Oklahoma 74012 - 918-25/-2858 « FAX:918-251-2599

S4B846-8270
SWad6-82740
SW8446-BE70
SuB&6-8270
SHB46-8270
SHEJ4-B279
SHE456-B270
SkB46-8B270
SWB446-827

SkB446-B27G
SuWB446-8270
5wd46-8270
SWB46-8270
SuB846-8270
SWB446-8270
ShiB46-3270
SHB446-8270
SwWB46-B270
SHB46-8274
S#846-8270
SWB846-827G
SkB446-8270
SW8446—-8270
SWa46-8270
S4846-8270
SW846-8270
5W846-8270
Su846-8270
SW8446-8270
SW8446-8270
SW844-6270
SHB46-8270
SHB446-8270
SW8446-8270

0 x 10 toc the 1 = 1Z

LEEDS005934" - -



-l . R Gl e e iy e ST S N L o Sl e S e e e S el i e, R L G R S S s i RO RO

SOUTHWEST LABORATORY OF OKLAHOMA, INC. %

1700 W. Albany « Broken Arrow, Oklahoma 74012 « 918-251.2854% « FAX:9/8-25/-2599

CLIEMT:z Burns
48417

DAT

SENIVOLATILE CREANIC CORFOLUNDS RESULTE UNITS AMBLYZED
Z.4-Dinitrophenal 1.80 3 u ug/skg 12/02/91 3
d-Mitrophenol 1.40 3 U ugskg 12762771 %g
Dibenzofuran 7259 i3 ug/hg 70
2.4-dinitrotoluene 3.30 2 u ugskyg &
Z.6-Dinitroiocluene 3.5 2 u ugsig i2702/7% 5-8F70 %%
Diethylphthalate 3.30 24U ug/ kg 12702752 8270 it
4-Chicrophenyl-Fhenylether 3,30 24U ugskg 12702721 8279
Fluorene 7.0G id ugskg IR0y B27G i
d-pitroaniline i.50 3 u ugsiEg 12792791 SW386-8270 i3
4,6-Dinitro-2-fHethylphenol i.60 3 u ug/hg 12702791 SWB446-8B270
M-Nitrosodiphenylamine 3.30 2 U ug/ kg 12702791 SWE846-8270 -
4-Hromophenyl-Fhenylether 3.30 24 ug/kg 12/07/,91 SW8456-8270 5.3
Hexachicrobenzens 3.30 20 ugseg 12/02/91 ShB446-8270 ok
Pentachlorophenol 3.30 2y ug/ kg 2702791 SWB46-B270
Fhenanthrene 3.30 2 U ug/kg 12/502/9 SWB46~-8279 %%
fnthracene Rty 2 u ug/ kg 2702791 SEB844-8278 &
Di-MN-Eutyiphthalate 3.30 2 u uagskg 12702791 SW845-8270
Fluoranthene 3.30 Zu ug/ kg 12702791 SWB46-8270
FPyrene Geat 2 u ugskg 12702791 SW836-B27D
Butylbenzylphthalate 330 2y ug/#g 202771 SHEB44-B270
3,3-Dichlorcbenzidine &.60 2 U ug/lko 12/02/791 BWB46-BZ7D P
Renzo{alfAnthracene 3.30 2 u wg/ kg 12702771 SWR45-8270 25
bis(2-Ethylhexyl}Fhthalate 3.30 2Uu ug /g 12702791 SWa46-82790 &2
Chrysene 3.30 2y ug/kg 12702791 SWE44-B8270
Di-M-Octyl Phthalate 3.30 2 u ug/hg 12702791 SW84S6-8270
Benzo{biFluoranthene 3.30 24U ugs kg 12/52/%1 SW24s-8270
Benzo(k}rluoranthene 3.30 2 U ug kg 12/02/71 SWB46-8B270
Benzo{a}Fyrene BRI Zu ug/ kg 12/02/91 SHB45s-B27D 5y
Indena(i.Z2,3-cdiFyrene 3.30 2 U ug/hg 12702791 5W8446-8279 L3
Ditenz{a, h)anthracene 3.30 2 U ug/ kg 12/02/791 SWB4A5-8270 -
Benzo(g,h,i)feryliens 3.30 2 U ug/ka 12/02/91 SH5446-8270¢ -

-

LEEDS005935 -

¥RESULTS REFPORTED IM SCIEMTIFIC MOTATION: Ex.: 1.20 1 ic 1.20 2 10 to the 1 = ;é




SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1700 W. Alhany « Broken Arrow, Oklalioma 74012 - 018-251-2858 « FAX: QI8-25]-239¢

ELTs Renoyt: 80 La
Dat ¥
= 13405551
il
DATE DATE REFERERCE
SFARARETER RESLULTX UNMITS  FREFARED anal YZED  HMETHGD
Total Fetroleum Hydrocarbons 6.20 o mg/ kg 1127751 LASETFL EF&—418.1
.

LEEDS005936

¥RESULTS REFORTED IM SCIENTIFIC NOTATIOM: Ex.: 1.20 1 is 1.20 x 10 to the s N
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SOUTHWEST LABORAIORY OF OKLAHOMA INC

PO W Albany « Broken Arrow, Oklahomea 74012 « 918-251-2858 + FAX: 918-251- 7599

~ing Co. Feport: 801%9.18

Ch 1.74 S u ugseg

Bri i.74 3 U ugs kg

Vi 1,748 S u ug kg

Chl 1.74 3 L wg Kg

Hethyl qg.70 24 ugs kg

dceteon i.74 3 u ugs g

Carbon Diculfids 8.70 2 U ug /g

1,i-Bichigroethene 8.73 2 il ugs kg

i i-Dicnipreoethanse g8.70 2 U ug/ig

Trans—1,2-Dichlcroethene 8.70 2 u ugs kg

Chloreform 8.70 24 ug/kg

1,2-DPichiorosthans 8.70 24 ugs kg 11720771

2-Butanone 1.74 3 u ugshg 11/20/%91 Su844-8240
1.1,1-Trichloroethane §.70 2 u ug/kg 11/720/91 Su846-8240
Carbon Tetrachloride - 8.70 24U ug/kg 11720771 S5{844£-8240
Yinyl Acetaie 1.74 3 u ug/kg 11/20/91 SB36-8240
Bromodichiorometihane /.70 2 u ug/kag 11720791 5WB446-8249
14.1,2.2-Teirachloroethane 8.70 2 u ugskg 11/720/%1 SHE446-B240
i,Z2-Dichloropropane 8.79 2 u ug/kg 1i/20/F1 5Wg84£-8240
Trans—i,3-Dichloropropene 2.79 24 ug/s g 11726791 SwWB44-8240
Trichlorcethene 8.790 2y ug/hg 11/2G/91 SWE46-8240
Dibromochloroaethan 8.70 2 u uas kg 11/20/%1 SwB844-8240
1,1,L—Tr1chlcrueifanﬂ g.74 2 u ug/sikg 11/720/%1 SW8445-8240
Benzene 8.7 24 va/lk 11720791 SkB446-8240
cis~1,3-Dichlipropropene 2.79 2 u ugsig 11/20/91 Sug846-8240
2-Chlaroethylvinylether 1.74 3 u ug/kg 11/720/91 SWHBA446-B24

Eromofors /.79 24U ug/ kg 11/20/91 SW8446-8240
2-Hexanone 1.74 KERt ug/ kg 11/20/91 SWB44-8240
d-Hethyl-2-Fentanons 1.74 3 u ug/ kg 11720791 Sli8446-8240
Tetrachloroethene §.790 24 ug /s kg 11/20/91 SWB46-38240
Toluene 8.70 z U ug/lg 11/20/91 SWe44-82440
Chlorobenzene 8.70 2 u ug/kg 11/20/%1 SWB44-BZ30
Ethylbenzene 8.70 2 U ugfhg 11/20/91 SH844-BZ240
Styrene g8.79 2 U ug/ kg 11/20/21 SWB46—-8259

$RESULTS REFORTED IW SCIENTIFIC NOTATION: Ex.: 1.20 1 is 1.20 ¥ 10 to the 1 = i
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SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1700 W. Albany « Broken Arrow, Oklahoma 74012 < 978-251-2858 « FAX: 918-25(-2599

1
F
jor)
[
-{
.-

45 ST

DATE
=R0LATILE ORGAWIC CORFOUNDS (VOLS} RESHLTE UMITS AMALYFED
G 2u ugs ko 11720455

“Total Xylsnes B8.7C

LEEDS005938

#RESULTS REFPORTED IN SCIEMTIFIC WOTATIOM: Ex.: 1.20 1 is 1.20 x 1D to the 1 = 12



SOUTHWEST LABORATORY OF OKLAH()W A, L\L g

1700 W. Albany « Broken Arrow, Oklahoma 74012 « 918-251-2858 « FAX 91§.251 3599

H s e L S S
T e har ey Wi neport: B8O i

Date:

enl
m
e
it
=
]
il

Ja
o
|
=

Fhenol 3.30 2 u ug/ kg =i 817
bis{Z-ChliorpethyillEther B350 2 U ug/ kg SWR46-8270
Z-Chlercohenol 3.30 2 U ugs kg SWBE5-8270 gi
1,3-Dichliorobenzene B30 2 u ug/ kg SHB46-827D
1,4-Dichliorobeniense 3.30 2 U ugs kg 12702791 SWed46-8270 v
Benzyl Alcohol 3.30 20U ug/kg 12702791 SW¥B846-827C i
1.2-Dichicrohenzene 3.340 2 U ugikg 12702771 SWE46-8270 &3
2-Hethylphencl 3.30 20U wg/ kg 12702771 SEB46-8Z70
bis{Z2-ChloroisopropyllEther 3.30 U ugs/ kg 127062771 SWB846-8270 i
f-~-Hethylphencl 3.30 2 u ug/ kg 12702791 548463270 i
N-Mitroso-Di-n-Freopylamine 3.30 2 U ug/kg 12702771 SHB846-8270
Hexachloroethane 3.230 2 Uu ug/lk 12702791 SWB446-8270 —
Nitrobenzene 3.30 2 u wg/ka 2/02/91 Su8446-827 ;§
Isophorone 3.30 Z2u ug/ kg 127027591 SWB456-BZE70 e
2-Mitrophenci 3.39 Zu ugs g 12702791 S5844-8270
2.4-Dimethylphenol 3.30 2 U ug/k 12702791 SHB44-B270 1
Renzeic Acid 1.6G 3 u ug/ka 127G2/71 SWEF46—-8270 P¥]
bis{Z2-Chioroethoxyl}fethane 3.30 2 u ugskg 12702791 SWR46-B27C
2,4-Dichiorephenol 3.30 2 u ug/ kg 12702791 SW846-8270 2
1,2,4-Trichicrobenzene 3.30 2 u ug/kg 12702791 SWB46-8B270 Ea
Maphthalene 3.30 2 u ug/kg 12/02/791 SMB%&—QEﬁO
4-Chlorcaniline 3a00 2 u ug/ kg 12/92/51 Wg4 ”E?O -
Hexachlaorabutadiene .30 24 ug/kg 1“]”2;?1 SHBQ@ 270 3
4—Chlioro-3-Hethylphenol 3.30 24 ug/kg Z/02751 5#WB446—8270 el
Z-fethylnaphthalene 3.40 2 ug/ kg ALIQLJ?I SWB46-RZ7G
Hexachlorocyclopentadiene 3.30 2 u ua/kg 12702771 SHB4L-B270 i3
2,4, 6-Tricnlorophencl 3.30 2y ug/lg 12702791 SHE846-8270 %ﬁ
2.8,.5~Trichlorophencl i.69 3u ug/shg 12702791 SWE46~B270
Z2-Chiorenaphthalene 3.30 2 u ugslg 12702791 SHB44-8270 =y
2-Hitroaniline 1.60 3 u ug/ kg 2702791 SWB46-8270 ié
Dimethylphthalate 3.30 zu ug/kg 12702791 SWB456-5Z270
fcenaphthylene 3.30 24 ug/ kg 12702771 SHB46-8270 -
S-hitrocaniline 1.60 3 u ug/kg 12702791 SHB446-8270 57
Acenaphthens 3.39 2 U ug/kg 12702791 SuB44-8270 51
g
¥RESULTS REPORTED IM SCIENTIFIC MOTATION: Ex.: 1.20 1 is 1.20 x 10 to the 1 = 12 S
LEEDS005939 ... B2



T e S g s St N i et o MR o e SR 1 i A n T o B Bt A b A 6t e A A

SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1700 W. Albany - Broken Arrow, Oklahoma 74012 « 918-251-2858 « FAX:918-251-2599

nineering Co. FReport: 8017.18

Z2,4-Diniirephencl 1.46 34 ug/ kg SHB35-8279
4-pitrophencl 1.60 a3 u ugskg S&844-8270
Dibenzofuran 3,30 i ug/ko SWRES-5270
2,4-Dinitrotolusne 3.30 U ugs kg 22771 SWE8A-BZ70
Z6-Dinitretolusne 3.30 2 u ugskag 12/62/%1 SHWB4S6-8270
Dietnylphthaliate 3.30 2 u ug/ka 12702771 SWRE46-8270
4-Chlorophenyl-Fhenylether 3.33 2 u uaskg 127027721 SWEE6-BZ7D
Fluorene 3.36 24 ug/ko 2/02/%1 S@Bd6-8270
4-Mitrecaniline i.60 I U ugskg iEfOEf?l SHB46-8270
4,6~binitiro-2-fAethylphenol 1.40 3 u ug/kg fG2/91 SW844-B270
M-Miitrosodiphenylamine 3.3 Zd ug/kg lL;GLfPE SWB446-8E70
4-Bromophenyl-Fhenylether 3.30 2 u ug/kg 12/02/771 SWa446-8270
Hexachlorobsnzene 3.30 2 u ug/kg 12/02/91 SWR446-8270
fentachliorophenol 3.30 2 U ug/s kg 12702771 568446-8270
Fhenanthrene 7.G0 i4d ugshg 12702/71 SWB8446-8270
Anthracenﬂ 3.30 24 ug/kg 12702791 SkB446-8279
_Di-N-Butylphthalate 3.30 2 u ugskg 12762791 SW846-B270
rlunr«n%nune 1.30 24 ug/kg 27027593 SWB46-BZ70
Fyrens 120 2 Jd ugs kg 12/702/91 S48446-8270
Butylbenzylphthalate 3.30 2 U ug/kg 12/02/91 S5uWB456-827¢0
3,3-Dichlarobenzidine &.60 2 u ug/lkg 12702791 SW846-8270
Benzo(alfAnthracene .00 id ug/kg 12702721 SuW846-8270
bis{2-Ethylhexyi)}fhthalats 3.30 2 u ug/kg 12702791 S48446-8B270
Chrysene 3.30 2 u ugs kg 12702791 Slig46-8270
. Di-p-CGctyl Fhihalate 3.3G 2 u ugslkg 12/902/5L Su846-B270
“Renzo{b)Fluoranthene 3.39 24 ua/kg 2/02791 SW3446-8270
Benzo(k)}Flucranthene 3.30 2 U ugslg 12/02/71 SWB44-8270
Benzoi{a)}Fyrene 3.00 14 ug/kg 2702791 5E8446-8270
Indenc(i,2,3—cd}fyrene 3.30 2°u ug/shkg 12702791 SWB8446-8270
Dibenz(a,h}Anthracens 3.30 2 U ugs kg i2/92/91 Su8446-8270
Benze(g,h,1}Feryviens 3230 24 ug/kg 12/02/91 SWB4&-8270

LEEDS005940
FRESULTS REFDRTED IW SCIENTIFIC WOTATION: Ex.: 01 is 1.20 x 10 to the 1 = 12
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SOUTHWEST LABORATORY OF OKLAHOMA, INC.

17000 Albar « Broken Arrow, Oklahoma 74012 « 918-257-2858 « FAX: 9/8-251-2599

REBULT® Upil

thloromethane 1.42 1y ugs kg 11721771 SWE46-8240
iromomethane 1.42 il ugs g 11721791 SWB456-8247
'911Y1 Chloride i.42 iy ug /g 152 NNl (A SuB45-8280
.Chlorosthane 1.482 iy ugsh 11721772 Skigd4-8240
nathyle1e Chiorids 7.00 & ugslg Tas2iraa SE345-8230
hcetone 1.42 L ug kg 11721791 SHE46-8240
Carbon Disulfids 7.1G oy ugsl Lifrdtyrat S54846-8240
t»1-Dichlorosthens Fudild o u ugslg 117217972 SWE4&-8240
:s1-Dichicroethane 710 O u ug/ kg 11721751 S§B4&-8240
Trans—1,2-Dichloroethens 7.10 9 U ugsk 121791 SWad46-8240
“hloroform 7.10 o U wg /g 11/21/91 SWRed446-8240
;,L—Dichlﬁroeihane 7.10 Dy ug/ g 11/21/91 Si846-8240
2 9ULQDUTE i.4z2 iy ug/lg 11/21/%1 Sk344-8240
1.1,1-Trichloroethane 7.10 ou ug/ kg 11721791 5WB846-8240
‘,arbon TELF chioride 7.14 ou ug. kg 11721721 5w8446-8240
Jinyl fAceiate 1.42 iu ugskg 11/21/91 Sug46-8240
Bromodichleromethane 7.10 G u ug/ kg 11/21/91 S4B46-8240G
1,1,2,2-Tetrachloroethane 7.19 o U ug /g el ® S5HB46-8240
.s2-Dichloraopropane 7.19 2U ug/ig L2849 SuB446-8240
Trane—1,3-Bichloropropene 7.10 DU ug/ kg 11721791 SWE446-8240
Trichloraethene 7.10 o U ug/kg 11/21/791 SWB46-8240
Yibromochloromethane 7.10 O U ug/ kg 11721791 SHE446-B240
[.1,2-Trichloroethane 7.10 ou ug/kg 11721791 SW844-8240
Eenzene 7.10 G U, ug/kg 1i/721/%21 Sw846-8240
:is-1,3-Dichioropropene 7.10 0 U ug/ka 11/21/91 SWB446~-8240
- 2=Chloroethylvinylether 1.42 Ty ugskag 1128493 SWB446-5240
Bromotora AL g u ug/kg 1321493 54B844-8240
2-Hexanone 1.42 Tu ug/ kg 11/21/791 5WB8446-8240
I-flethyl-Z-Fentancne 1.42 iy ug/kg 11/21/31 SuB446-8240
Tetrachloroethene 7.10 O u ug/ kg 11/21/91 SWE46-8240
Toluene 7.19 oy ug/ kg 11/21/91 SHB456-8240
Chlorobenzene 7.10 [UR ] ugs g 11/21/91 5W846-8240
cthylbenzene 7.10Q o u ug/ kg 11/21/91 S568446-8240
Styrene Zo T g u ug /g 1 /P09 Su346-8240

¥RESULTS REFORTED IM SCIENTIFIC NOTATION: Ex.: 1.20 1 is 1.20 x 10 to the 1 = 12

LEEDS005942 -
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SOUTHWEST LABORATORY OF OKLAHOMA, INC. =

1700 W. Albany « Broken Arrow, Oklahoma 74012 « 918-251-2858 « FAX: 0]8.25].2500 e

CLIENT: Burns & Mchonnell Eroinsering Co. Feport: BOLIZ.19
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HHESULTS REFORTED IN SCIEWTIFIC WOTATIONW: Ex.z 1.20 1 is 1.70 x 10 to the 1 = 12

LEEDS005943 o

ew g
m



'? SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1700 W. Alhany « Broken Arrow. Oklahoma 74012 « 918-251-2858 « FAX: 9/8-25]-2599

¥ 3 Z U ugs g iF1 SHB836-8279
{Z-Ch 3 24U ug/ kg @1 SHB36-BEF0
hloro G 3 24 ugs kg 25 5§8456-8270
Dichiorocbenzene 3 24 ugs kg i SuB44-8270
Dichlorohenzens 3 2 uglkg Fi SuB46-8270
¥1 &ircohol 3 i ug/s kg T 5WB456-827C
Dichlarchenzene 3.30 Z U ugslig 23 SEEBE4-3270G
thyiphenol 3.30 2 u ug/lkg 2% SE3546-8270
Z-Chioruisopropyllither 3.30 2 U ug/kg 2702791 SHE46-8BZ70
ihylﬁhenal 3.30 2u ug/ kg 12702791 SHB456-8270
troso-Di-n—Fropylamine 3.30 2 u ugs kg 12/02/%1 Suggd6-8270
xachloreet 3.30 2 d ugs/ kg 12702721 SuBd6—8270
trokenzen 3.30 2du ug/ kg 12702791 5uWa446-3270
sophoron 3.30 2 u ug/kg 12702791 SWB44-827
Z-Mitrophe 3.30 24 ugskg ‘?/0?291 SWB45-B270
2,4-Dimeth hencl 3.30 Z2u ugikg 2702791 SHB4G&-8270
Benzoic 4 1.560 RN ugs kg ‘"fO”!91 SWag6-8270
2his{Z2-Chloroethoxyiflethane 3.30 2 u ugs kg 12/02,7% SWR46-8270
Z,4-Dichlarophenol 3.30 zu ug/kg 12/02/791 SHBJL-BETFT
1,2, 8-Trichicrobenzene 3.30 2 U ug/kg 12762771 Swed4-8270
Maphthalene 3.30 2u ugskg 12/02/91 SWB846-8B270C
—Chloroariline 530 T u ug/ kg 12702791 SWR446-8270
Hexachlorobutadiene 3.30 2 u ug/ kg 12702791 SMBQ&—BE?Q
d-Chloro-3-Feihylphenol 3.30 2 u ug/s kg 12/02771 Su8446-827
2-Tethyinaphthalene 3.84 2z ug/ kg 12/02/791 Sueds- 82?0
.Hexachlorocyciopentadiene 3.390 2 u ug/kg 12702791 SWE446-8270
Zed.6-Trichloropkhenol 3.30 2u ug/shkg 12/027%91 SyR4AL-BEZD
2.8,5-Trichlorophencl 1.460 3u ug/ kg 12702791 Sug446-8270 -
2-Chloronaphthalene F3.34 zZy ug/kg i2/02791 Su8446-8270
2-Mitroaniiine 1.40 3 u ugfke 12/02/91 SWB46-8B270
Dimethylphthalate 3.30 U ug kg 12702791 SWad46-8270
fcenaphthylene 3.29 2 4 ug/kg 12/02/91 SHB36-8270
3-Nitroaniline 1.40 3 u ug/ kg 12702791 SuW846-B270
gcenaphthens 3.30 Zu ug/kg 12702791 S5WB844-827D

LEEDS005944 -
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SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1700 W. Alhany = Broken Arrow, Oklahoma 74012 « 918-25/-2838 « FAX:9/8-251-2599

ik
EF RESULEE UMITS F

w25 3 mgs/hkg 11/27/%1 11/727/9% EF&-418.1

LEEDS005946

¥RESULTS REFORTED IM SCIENTIFIC MOTATIOM: Ex.: 1.20 1 is 1.20 x 10 to the 1 =5 12
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SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1700 W. Albany « Broken Arrow, Oklahoma 74012 « 9/8-251-2858 « FAX 918-25/-2599

DATE
SER RESULTE UNITS  ANMaLYZED
Dime 4.1i3 2 U ugskg S48
ficen 4.13 2 U ugikg SWE
S-hiit; 2.0 F U uglkg SWEd
&HTEn ne 4,13 2 U uglkg 1Z/0 SHB4S
2,8-0 cph 2.00 3 U ugsfkg 127405771 5848
4-pitrophencol 2.00 3 U ugikg 1EZ705/791 SHB46-8270
DibenzotTuran §.13 2 U ugfkg 12705791 S84 E70
Z2.8-Dinitrotoliuens .13 2 U uwgskg 12705791 584 270
2,6-Dipitrotoluene 4.13 2 U uwgikg 1E2/05/91 SWB84&-8270
biethyiphthalate 4.13 2 U uwgslkg 12705771 S5uB446-8270
4-Chicrophenyl-Fhenylether 4,13 2 U uglkg 12/05/71 SE844-B270
Fluorene 4.13 2 U uglkg 12705771 SWa46-BEFO
d-Hitrpaniline Z2.00 3 U uglkg 12705771 SHB46-8270
4, 6-Dinitro—Z-fethrlphenocl 2.00 3 U uwg/kg 1Z2/05/%1 SWE446-3270
M-Hitrosodiphenylamine 2.13 24 ugikg SHB44-B270
d4-Bromophenyl-Fhenyliether 4.13 24 uglkg 5WB8446-8270
Hezachlorobenzens 5.13 Z U uaskg SWE46-8Z72
Fentachiorophenol 4.13 2 U ugifkg SHB46~-8270
Fhenanthrene 4.1i3 2 U ugfkg SH846-8270
Anihracene 4,13 24U uwo/lkg SHE446~8279
Di—-n-Butylphthalate 4.13 2 U ug/kg SWE46-8270
Fluoranthene 4.13 24 uwglkg SW846-82790
Fyrens 4.13 28 uwglk 12/55/91 SH8446—-8270
Butyibenzyiphthalate 4.13 2 U wuwglkg 1Z705/91 SWE45-8270
3.5-Dichlorcbenzidine 8.25 2 U wugrkg 12/0%/% SuB46-BE70
Benzof{a)Anthracene 4.13 2 U was/kg 12705771 SWB46-8270
bics{Z-EthylhexyljFhthalate 4.13 2 U ug/kg 12/700/%71 SWB844-8270
Chrysene 4.13 2 4 ugslkg 1Z/05/91 SW8446-8270
Di-N-Ociyl Fhthalate 4,13 2 U ugfkg 12705771 S4844-8270
Benzo(b)Fluoranthene §.13 2 U ugfkg 12705791 SuW846-8270 LEEDS005950
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SOUT IIWI \l LABORATORY OF OKLAHOMA, INC.

{7 Add socen Arrow, Oklahoma 74007 < G18.257 2558 « FAX9/18.251- "599

CiIf] ix B045.0%
TALESR
-
7 COMPENTS:

DATE REFERENCE
YOLATILE ORGAMIC CORFOUNDS RESULT% UMITS  ANALYZED METHOD
Tolusne 3.00 18 wgifkg 11/25/71 SWE44-5240
Chicrobenzene 3.G0 i 8 wgikg 11725791 SHO46-8240
Ethylbenzens 3.00 14 ugrke 11/25/91 SHE446-8240
Styrene 309 iU ugfkg 11/725/7%1 bWEg&-82
Total Xvlenes 3.00G iU ugikg &

LEEDS005954
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XREBULTS REFORTED IM SCIENTIFIC MOTATION: Ex.: 1.26 1 is 1.20 x 10 to the 1 %
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SOUTHWEST LABORATORY OF OKLAHOMA, INC.

Oklahoma 74072 « 9]18-25]-2858 « FAX:9/8-25]-2599

1700 W. Albany « Broken Arrow,
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SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1700 W. Albany « Bioken Arrow, Oklahoma 74012 « 9/8-251-2858 « FAX:918-251-2599

CLIERT T: 554
14,40
DATE BATE REFERERCE
PARAFMETER RESULTE UNITS PREFARED AhALYZED METHOLD
Total Peiroleum Hydrocaribons 1.84 3 mg/lkg 11727771 11/727/91 EF8-418.1
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SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1700 W Albany < Broken Arrow, Ollahoma 74012 « 918-25]. 2858 « FAX:9]8-251- 7599

=
CLIENT: Repert: B04S.10 :
” 2
1 Date:
i m
DATE REFERENCE
VOLATILE HESULTE UMITS ANSLYZED METHOD g%
Cricromethans 1.43 3 U uglke 11/77/91 5WB44-824¢ =y
Hromomethane 1.43 3 U uglkg 1i1/22/91 SuB346-8240 §§
Yinv! Chlorids 1,43 3 U uglkg 11722791 SWB4&-8Z40 =
Chicrosthans .83 I U ugifkg 11722/%1 SH2446-8230 B
FMethylens Chioride 2.15 2 U ugifkg 11/22/91 SWE44-8240 3
dceticne i.77 3 ng/kg 11/22/791 SW34a6-82480 i
Carbon Disulfide 8.1 EZ U uwalkg 11/22/91 SHE844-8230
1,1-Bichloroethene g.1i3 2 U uwgfkg 11/22791 SWHE44-8240 73
1,1-Dichloroethane 8.1% 2 U wuglkg 11/22/91 8”846~“”4U i3
Trans—-1,2-Dichloreethene 8.1% 2 U wuwgrks 11/22/%1 Ska46-824
Chiarcform g.15 2 U ugfkg 11/22/91 SWa45-8 240 £1
1.2-Dichlorcethane 8.1% 2 U uwgrskg 1i/22/91 SHB4&-B240 £3
Z-Futanone p . S U ugifkg 11/22/%% SkE36-5240 i
1,1,i-Trichloroethane 8.15% Z U ugfkg 11/22/91 SWE46-B240
Carbon Teirachioride 8.1% 2 U uglkg 11722779 Si2445-8240 ?%
Uiyl Acetate 1.63 3 U ug/kg 11/22/91 SHES4-8240 B
Eromodichloresethane g.1%5 Z U waskg 11/22/91 SW8346-8240
1.1,2,2-Tetrachlaroethane 8.15 2 U wglrg 11/722/%1 SHB456-8240
1,2-Dichloropropans 8.1% 2 U wugsfkg 11/22/91 SWB46-8240
Trans-1,3-Dickiorcpropene B.135 2 U uwgrfkg 11/22/91 SWB446-8249
Trichliorpethene 8.15 24U werkg 11/22/%1 SWB44-3240
Dibromochlioromethane a.1ia 2 U uglkg 11/22/91 SWg456-8240
1,i,2-Trichicreoethane Bx15 20 uwglke 11/722/91 SWE446-8250
Eenzene 8.13 2 U ugskg 1i1/22/91 SWa446-8240
cis-1,3-Dichlorcpropene 8.1% 2 U ugs/kg 11/22/%1 SW846~82490 Tt
2-Chlorcethylvinylether 1.463 3 U ugfkg 11!7”I91 #846-82490 g2
BromoTorm 8.1 2 U wug/lkg 1722791 SWB446-8230
Z-Hexanone 1.63 3 U ugrkg 11{;;/?1 5u846-B24(
d-Methyi-2-Fentancne 1,83 3 U uglkg 11/22/91 SHE45-8240
TEtraEhIOYC:thrn 8.15 24U uglkg 11/22/21 SWB44-8240 LEEDS005959
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XRESULTS REFORTED IN SCIENTIFIC NOTATION:
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SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1700 W. Albany « Broken Arrow, Okiahoma 74012 « 918-251-2858 « FAX: 918-25(-2599

Report: 8346.10
Gate: 1Z/

L

2
D&
VOLATILE ORGANIC CORFOUNDS RESULTX UNITE 8h
Toluene 8.1% 24U uglkg 11
Chilorobenzens 8.1% 24 uaglkg 11
Eihylbenzens 8.1% 2 U wugfkg 11
Sivrene 8.15% 2 U ugfkg 1i
Totzl ivienoc g.15 74U uo ko ii
1 Hyienes 8.13 B! ao/kg i

M

LEEDS005960

iM SCIEWTIFIC MOTATIOM: Ex.: 1.20 1 is 1.20 x 10 1o the 1 = 17
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SOUTHWEST LABORATORY OF OKLAHOMA, INC.

« FAX:918-251-2599

o
(¢}

v Broken Arrow, Oklahoma 74012 - 918-257-285

1700 W Al’b(lh‘.\’
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SOUTHWEST LABORATORY OF OKLAHOMA,

Nt AT e

; i ,, 7 :__-‘H—mm,:y_ jE Aty IS ElHRE e Fas X A5
CLIENT: MebDonnell Engisoos oo oo 5 253 .0
&3l St
2 Lo i
L e 1G] Lays
PROJECY : KC Site II Samplie Mat Swil
SAMPLE 5: SB-201 Depil From 0.0¢
LOCATION: Depth To 4 0.00
COMMENTS :
DATE DATE REFERENCE
PARAMETER RESULT* UNITS PREPARED ANALYZED METHOD
Total Petroleum Hydrocarbons 2.80 1 mg/kg 11/15/91 11/15/91 EPA-418.1
LEEDS005964

*RESULTS REPORTED IN SCIENTIFIC NOTATION: Ex.:

1.20 1 is 1.20 x 10 to the 1 = 12



CLIENT: Burns & McDonnell En
4300 East 63rd stiree

Kansas City, MO 6411

lueering Co.

o WG

o

LOCATION:
COMMENTS :

Flash Point 2.00 2 >

SOUTHWEST LABORATORY OF OKLAHOMA, INC.

} - Pty

DATE DATE REFERENCE
UNITS PREPARED ANALYZED METHOD

12/02/91 ASTMD-93

*RESULTS REPORTED IN SCIENTIFIC NOTATION: Ex.: 1.20 1 is 1.20 x 10 to the 1 =12

v

LEEDS005965
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*  Broken Arrow, Oklahon:

CLIENT: Burns & McDonnell Engineering Co.
4800 East 63rd Strcet
Kansas City, MO 64130
Attn: Joe Marsh

SWLO #: 796302
PROJECT: KC Site II

T« Office (918) 251285 - = Fax (0ids a0

W ST LABORATORY OF OKLAHOMA, INC.

Tatil2

Report: 7963.02

Date: 12/11/91

Date Submitted: 11/13/91
Sample Matrix: Scil

SAMPLE #: SB-205A Depth From % 4.50
LOCATION: Depth To : 4.50
COMMENTS :
DATE DATE REFERENCE
PARAMETER RESULT* UNITS PREPARED ANALYZED METHOD
Total Petroleum Hydrocarbons 1.20 1 mg/kg 11/15/91 11/15/91 EPA-418.1
LEEDS005966

*RESULTS REPORTED IN SCIENTIFIC NOTATION: Ex.:

1.20 1 is 1.20 x 10 to the 1 = 12

;HTH
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SOUTITWEST LABORATORY OF OKI AHOMA, INC.

3 4J l (G W o= Hroken Arrow, Oklahema 74012« Oftice \‘h ' .?"u SS““ = Fax A=Y 2512858
bl
(o7

CLIENT: Burns & McDonne! - “uuineering Co. Hepart: 7963.02
AEL0 Mast - .

e i L

SHLO £: 0 iuna et RN =
PROJECT : H Sawmn]} AT 5311 33
SAMPLE #: : Depth From : 9.00C =
LOCATION: Depth To 2 9.00

COMMENTS :

DATE DATE REFERENCE
PARAMETER RESULT* UNITS PREPARED ANALYZED METHOD

Total Petroleum Hydrocarbons 1.20 1 mg/kg 11/15/91 11/15/91 EPA-418.1

e

,‘}'.
£

Pos

ids ‘:l‘}

£

il

oy
S

i)

4

)
¢

B

1

TS

4 e Uy el

LEEDS005967

*RESULTS REPORTED IN SCIENTIFIC NOTATION: Ex.: 1.20 1 is 1.20 x 10 to the 1 = 12 %g
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Burns & McDonnell Engineering Co.
4800 Fast 63rd Street
MO 64130

Joe Marsh

CLIENT :

Kansas City,

Attn:

SWLO 4 7952 .04
PROJECT: KC Site
SAMPLE #: SB-205C
ILOCATION:

e COMMENTS

iT

*RESULTS REPORTED IN SCIENTIFIC NOTATION:

Arronw, Ok

B e D

SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1915

TEEER 3R, - SN 15].2%5

Report: 7963.04

Date: 12/11/¢

1/13/61

Soil
14.00
14.00

Date Submitted:
Sample Matrix:
Depth From :
Depth To g

DATE DATE REFERENCE
UNITS PREPARED ANALYZED METHOD

mg/kg 11/15/91 11/15/91 EPA-418.1

LEEDS005968

12

Ex.: 1.20 1 is 1.20 x 10 to the 1 =



SOUTHWEST LABORATORY OF OKLAHOMA, INC. ©

1700 West Allany = Droken Areow 2 ADTRY 25T S i
e
iy

CLIENT: Burns & McDonnell Eng:ineer) Ly Co. Report: 7963.05 i
4800 East 63rd Stree! Loy
Kansas City, Xa G4 ’

tin: Joo Marsh ﬂ

Lin:

]
‘.

P
[

PROJECT:  KC S
SAMPLE ¥: SB-205% Cuhen il Flom 5 A LG g
LOCATION: Depth o : 24.00
COMMENTS :

H
;
v

-

DATE DATE REFERENCE
PARAMETER RESULT* UNITS PREPARED ANALYZED METHOD

Total Petroleum Hydrocarbons 1.10 1 mg/kg 11/15/91 11/15/91 EPA-418.1

g

2
%

b

i

LEEDS005969 ¢

*RESULTS REPORTED IN SCIENTIFIC NOTATION: Ex.: 1.20 1 is 1.20 x 10 to the 1 = 12

-

b



SOUTHWEST LABORATORY OF OKILAHOMA, INC.

= Office (918) 291-285% = Fax (918) 251-2838

1700 West Albany e Broken Arrow, Oklahoma 74012

CLIENT: Burns & McDonnell Engineering Co. Report: 7963.06

4800 East 63rd Street
Kansas City, MO 64130 Date: 12/11/91
Bttn: Joe Marsh

SWLO 7: 7963.06 Date Submitted: 11/13/91
PROJECT: KC Site II Sample Matrix: Soil
SAMPLE #: SB-205F Depth From s 29.00
[ LOCATION: Depth To g 29.00
5 COMMENTS :
£
E DATE DATE REFERENCE
. | PARAMETER RESULT* UNITS PREPARED ANALYZED METHOD
Total Petroleum Hydrocarbons  1.40 1 mg/kg 11/15/91 11/15/91 EPA-418.1
j
LEEDS005970

“"  *RESULTS REPORTED IN SCIENTIFIC NOTATION: Ex.: 1.20 1 is 1.20 x 10 to the 1 = 12



SOUTHWIST LABORATORY OF ORLAHOMA, INC, 7

IZ00W ARG s o Arrow, Oklahoma 74072 « s TEOE FARY AR

A

—
b,

b
8
i |

iy

bl

)

R

|

P
7 SN

LEEDS005971

¥RESULTS REFORTED IM SCIENTIFIC NOTATIOM: Ex.:z 1.20 1 is 1.70 x 10 to the 1 = 17 %g




SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1700 W. Albany = Broken Arrow, Oklahoma 74002 « 918-251-2858 « FAX:9/8-25(-2599

. LEw I8 A= R s
i Lat

oATE DATE REFERENCE
FARAFMETER RESULTX UNITS FREFARED ANALYZED HETHOD
Total Fetroclsum Hydrocarbaons 3.740 1 mgskg 11727771 11727/91 EFA-418.1

i
LEEDS005972

¥RESULTS REFORTED IN SCIENMTIFIC WOTATIOM: Ex.x 1.Z0 1 is 1.20 x 10 fo the 1 = 12



SOL Hi‘vi% 35 4 1, ABORATORY OF OKLAHOMA, INC,

, I’r:

< Lroken Arrow, Oklanoma 74012 -

(),-\‘ D5IERS

T e e A A i el S L L DI G e R

o AN QP8 257.0804G

—r—

EE“*A_LUh

1.29

.20 % 10 to the 1 = 12

b

LEEDS005973
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D = ety

troken

ATTrOw,

Q()U IHWFST LABORATORY ()F OKI AHOMA INC.

Oklabhon: : - i i o b (918) 251- ’h)éﬁ

CLIENT: ving Co.
e o
SWLO #: it
PROJECT : =4 i
SAMPLE #: MW—20Z:5 3.0C
LOCATION: 7 /1.7 3.00
coMMENTS: “ L/ 7!
DATE DATE REFERENCE
RESULT* UNITS PREPARED ANALYZED METHOD
Total Petroleum Hydrocarbons 1.30 1 mg/kg 11/15/91 11/15/91 EPA-418.1

*RESULTS REPORTED IN SCIENTIFIC NOTATION:

LEEDS005974

Ex.:

1.20 1 is 1.20 x 10 to the 1 12

T
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SOV 2T LABORATORY OF OKILAHOMA, INC.
; o Arrow, Oklahoma 74012« Office (918) 251.2855 = Fax (918) 251-2858
CLIENT: Burns & McDopnell Engineering Co. Report: 7963.10 aaa:
480C East %3rd Street i
Kansas Citv, MO 64130 Date: 12/11/91
Atta: Joe Marvah g
SWEG = e : Date Submitted: 11/13/91
B Sample Matrix: Soil -
Fr MBS Depth From 5 3.00 s
- S Depth To : 3.00 s
oA Date Extracted: /7
DATE REFERENCE
VOLATILE ORGANIC COMPOUNDS RESULT~* UNITS ANALYZED METHOD 5
Chloromethane 1.47 1 U ug/kg 11/14/91 SW846-8240
Bromomethane 1.47 1 U ug/kg 11/14/91 SW846-8240 g
Vinyl Chloride 1.47 1 U wug/kg 11/14/91 SW846-8240 E
Chloroethane 1.47 1 U wug/kg 11/14/91 SW846-8240
Methylene Chloride 7.35 0 U ug/kg 11/14/91 SW846-8240 £3
Acetone 5.50 1 ug/kg 11/14/91  SWB46-8240 3
Carbon Disulfide 738 0 U ug/kg 11/14/91 SW846-8240
1,1-Dichloroethene 7.35 0 U ug/kg 11/14/91 SW846-8240 -
1,1-Dichloroethane 7.35 0 U ug/kg 11/14/91 SW846-8240 i3
Trans-1,2-Dichlorocethene 7.35 0 U ug/kg 11/14/91 SW846-8240 e
Chloroform 7.35 0 U ug/kg 11/14/91 SW846-8240
1,2-Dichloroethane 7.35 0 U ug/kg 11/14/91 SW846-8240 a
2-Butanone 1.47 1 U ug/kg 11/14/91 SW846-8240 &
1,1,1-Trichloroethane 7.35 0 U ug/kg 11/14/91 SW846-8240
Carbon Tetrachloride 7.35 0 U ug/kg 11/14/91 sW846-8240 £2
Vinyl Acetate 1.47 1 U ug/kg 11/14/91 SW846-8240 &5
Bromodichloromethane 7435 0 U ug/kg 11/14/91 SW846-8240
1,1,2,2-Tetrachloroethane 7.35 0 U ug/kg 11/14/91 SW846-8240 i
1,2-Dichloropropane 7.35 0U ug/kg 11/14/91 SW846-8240 r_i
Trans-1,3-Dichloropropene 7.35 0 U ug/kg 11/14/91 SW846-8240 wd
Trichloroethene 7-35 0 U ug/kg 11/14/91 SWB46-8240
Dibromochloromethane 7.35 0 U ug/kg 11/14/91 SW846-8240 73
1,1,2-Trichloroethane 7.35 0 U ug/kg 11/14/91 SW846-8240 ﬁ
Benzene 7.35 0 U ug/kg 11/14/91 swW846-8240
cis-1,3~-Dichloropropene 7.35 0 U ug/kg 11/14/91 SW846-8240 =3
2-Chloroethylvinylether 1.47 1 U ug/kg 11/14/91  SW846-8240 %
Bromoform 7.35 0 U ug/kg 11/14/91 SW846-8240 ‘*
2-Hexanone 1.47 1 U ug/kg 11/14/91 SW846-8240 5
4-Methyl-2-Pentanone 1.47 1 U ug/kg 11/14/91 SW846-8240 F2
Tetrachlorocethene 7.35 0 U ug/kg 11/14/91 SW846-8240 ad

g

*RESULTS REPORTED IN SCIENTIFIC NOTATION: Ex.: 1,20 1 is 1.20 x 10 to the 1 =,12 =

LEEDS005975
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SOUTHWEST LABORATORY OF OKLAHO\/IA

1700 \\: voAlban «  DBroken Arrow, Oklahoma 74012 = Oftice (918) 2351- - 11\ (91 251-2

CLIENT: Burns & McDonnell Engineering Co. Report: 7963.10

4800 East 63rd Street

Kansas City, MO 64130 Date: 12/11/%

Attn: Joe Marsh

SWLO #: 7563..106 ES ] SERh

PROJECT: KC Site II Sample Matrzx: B9

SAMPLE #: MW—203A Depth From 3.

LOCATION: %Qm Depth To : 3.00

“ Date Extracted: /o
COMMENTS:
DATE REFERENCE
VOLATILE ORGANIC COMPOUNDS RESULT* UNITS ANALYZED METHOD
Toluene 7.35 0 U ug/kg 11/14/91 SwW846-8240
Chlorobenzene 7.35 0 U ug/kg 11/14/91 SwW846-8240
Ethylbenzene 7.35 0 U ug/kg 11/14/91  sSW846-8240
Styrene 735 0 U ug/kg 11/14/91  SW846-8240
Total Xylenes 7.35 0 U ug/kg 11/14/91 SW846-8240
LEEDS005976

*RESULTS REPORTED IN SCIENTIFIC NOTATION: Ex.: 1.20 1 is 1.20 x 10 to the 1.5 12



1700 West \uﬂﬂ =  Broken Arrow,

Oklahoma

CLIENT: Burns & McDonnell Engineering Co.

4800 East 63rd Street
Kansas City, MO 64130
Attn: Joe Marsh

SWLO #: 7963.10
PROJECT: KO Site II
SAMPLE #: MW-203A
LOCATION: 1 .l

; i

L

COMMENTS :

SEMIVOLATILE ORGANIC COMPOUNDS

Phenol
bis(2-Chlorcethyl)Ether
2-Chlorophenol
1,3-Dichlorobenzene
1,4-Dichlorobenzene
Benzyl Alcohol
1,2-Dichlorobenzene
2-Methylphenol
bis(2-Chloroisopropyl)Ether
4-Methylphenol
N-Nitroso-Di-n-Propylamine
Hexachloroethane
Nitrobenzene

Isophorone

2-Nitrophenol
2,4-Dimethylphenol
Benzoic Acid
bis(2-Chloroethoxy)Methane
2,4-Dichlorophencl
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

UWNOBNMHBONNNUONMDUWHNNNOMNND NN D RGN N R
Ccddddadaddadddagadaagaddacd ddaddaddgg

SOUTHWEST LABORATORY ()F 0 LAH(

_,UJ‘ = it )L _‘J-j}:;h . Fax (9i&) ,“"'i—

Report: 7963.10

Date: 12/11/91

Date Submitted: 11i/:3i/9:

Sample Matrix: Soil
Depth From 3 3.00
Depth To : 3.00

Date Extracted: 11/13/91

DATE REFERENCE
ANALYZED  METHOD
11/26/91  SW846-8270
11/26/91  s5wW846-8270
11/26/91  SW846-8270
11/26/91  SWB46-8270
11/26/91  SwW846-8270
11/26/91  sSW846~8270
11/26/91  SW846-8270
11/26/91  SW846-8270
11/26/91  SW846-8270
11/26/91  sSW846-8270
11/26/91  SW846-8270
11/26/91  sSwW846-8270
11/26/91  sSwW846-8270
11/26/91  sw846-8270
11/26/91  SW846-8270
11/26/91  sSwWB46-8270
11/26/91  sSW846-8270
11/26/91  SW846-8270
11/26/91  sSwW846-8270
11/26/91  SW846-8270
11/26/91  sSwW846-8270
11/26/91  SW846-8270
11/26/91  sSW846-8270
11/26/91  SW846-8270
11/26/91  swW846-8270
11/26/91  SW846-8270
11/26/91  SW846-8270
11/26/91  sSwW846-8270
11/26/91  SwW846-8270
11/26/91  SWB46-8270

*RESULTS REPORTED IN SCIENTIFIC NOTATION: Ex.: 1.20 1 is 1.20 x 10 to the 1.= 12

LEEDS005977
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SOUHW’ ”’I‘%T LABORATORY OF OKLAHOMA INC.

Il W v Arrow, OKLboma "4ul2 e <DIﬂLe (918) 251-2838 - HE \91h) 251- 2458

CLIENT: Burmns & McDorne!! Fngineering Co. Report: 7963.10

4800 East 62:.7 =:1-.-et

Kansas City. Mo Date: 12/11/4

Attn: Joe Marul

PROGEN K Sample Matrix: e i 1

SAMPLIY #F: Ma-—-27 A Depth From § 3 018

LOCATIGN: - ., Depth To g 3.00

el Date Extracted: 11/13/91
COMMENTS :
DATE REFERENCE

SEMIVOLATILE ORGANIC COMPOUNDS RESULT* UNITS ANALYZED METHOD
Dimethylphthalate 4.85 2 U ug/kg 11/26/91 SW846-8270
Acenaphthylene 4.85 2 U ug/kg 11/26/91 SW846-8270
3-Nitroaniline 2.35 3 U ug/kg 11/26/91 SW846-8270
Acenaphthene 4.85 2 U ug/kg 11/26/91 SW846-8270
2,4-Dinitrophenocl 2.35 3 U ug/kg 11/26/91 SwW846-8270
4-Nitrophenol 2.35 3 U ug/kg 11/26/91 SW846-8270
Dibenzofuran 4.85 2 U ug/kg 11/26/91 SW846-8270
2,4-Dinitrotoluene 4.85 2 U ug/kg 11/26/91 SwW846-8270
2,6-Dinitrotoluene 4.85 2 U ug/kg 11/26/91 SwW846-8270
Diethylphthalate 4.85 2 U ug/kg 11/26/91 SW846-8270
4-Chlorophenyl-Phenylether 4.85 2 U ug/kg 11/26/91 5W846-8270
Fluorene 4.85 2 U ug/kg 11/26/91  SwW846-8270
4-Nitroaniline 2.35 3 U ug/kg 11/26/91 SW846-8270
4,6-Dinitro-2-Methylphenol 2.35 3 U ug/kg 11/26/91  SW846-8270
N-Nitrosodiphenylamine 4.85 2 U ug/kg 11/26/91  SW846-8270
4-Bromophenyl-Phenylether 4,85 2 U ug/kg 11/26/91 5W846-8270
Hexachlorobenzene 4.85 2 U ug/kg 11/26/91  SwW846-8270
Pentachlorophenol 4.85 2 U ug/kg 11/26/91 SWB46-8270
Phenanthrene 3.80 1 J ug/kg 11/26/91 SwW846-8270
Anthracene 4.85 2 U ug/kg 11/26/91  sw846-8270
Di-N-Butylphthalate 3.00 1 J ug/kg 11/26/91  SW846-8270
Fluoranthene 5.60 1 J ug/kg 11/26/91 SW846-8270
Pyrene 7.80 1 J ug/kg 11/26/91 SW846-8270
Butylbenzylphthalate 4.85 2 U ug/kg 11/26/91 SW846-8270
3,3-Dichlorobenzidine 9.70 2 U ug/kg 11/26/91  SwB46-8270
Benzo(a)Anthracene 4.85 2 U ug/kg 11/26/91 SW846-8270
bis(2-Ethylhexyl)Phthalate 4.85 2 U ug/kg 11/26/91 SW846-8270
Chrysene 4.85 2 U ug/kg 11/26/91 sw846-8270
Di-N-Octyl Phthalate 2.00 1 J ug/kg 11/26/91 sSw846-8270
Benzo (b)Fluoranthene 6.30 13 ug/kg 11/26/91 SW846-8270

*RESULTS REPORTED IN SCIENTIFIC NOTATION: Ex.: 1.20 1 is 1.20 x 10 to the 1 =12

LEEDS005978



1 l)(‘ \\ s Hu - Ken Arrow, Oklaho ikt w0 Obfece TalR) 35408 _F.‘x ‘w) ?)l >

58

L

CLIENT: & Mehinne!l Engineering Co. Report: 7942.10

s

A T L : Wit 51 Sample Matrix: Sl

SAMPLE #: Mw=203. Depth From % 3.00
LOCATION: P ﬁ.ﬁ Depth To 8 3.00
.f/!L?’f"*f! Date Extracted: 11/13/91

E&
i3

COMMENTS :

DATE REFERENCE
SEMIVOLATILE ORGANIC COMPOUNDS RESULT* UNITS ANALYZED METHOD
Benzo (k)Fluoranthene 4.85 2 U ug/kg 11/26/91 SW846-8270
Benzo(a)Pyrene 4.85 2 U ug/kg 11/26/91  SW846-8270
Indeno(1,2,3-cd)Pyrene 4.85 2 U ug/kg 11/26/91 SW846-8270
2 U
2 U

i |

ol

1235
0.

e

Dibenz(a,h)Anthracene 4.85 ug/kg 11/26/91 SW846-8270
Benzo(g,h,i)Perylene 4.85 ug/kg 11/26/91  SWB46-8270

]

O

u

el

s |

Bl

|

Tt

LEEDS005979 =

*RESULTS REPORTED IN SCIENTIFIC NOTATION: Ex.: 1.20 1 is 1.20 x 10 to the 1 = 12 g

|
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CLIENT: Burns & Molisoios “ngiueering Co.

4800
250,

SwWi.o 7 RN Bk
PROJECT: KC Site II
SAMPLE #: My=20:B
LOCATION: /.7 7L
S
COMMENTS :

--:-'-\l\ n A_rrcm C,klahom

74012 = Oﬂuc f“lﬂ 251-2838 .

Report: 7963.11

Date: 12/11/91

Date Subwmitted: 11;13/91
Sample Matrix: Soil

Depth From : 8.00
Depth To : 8.00
DATE DATE REFERENCE

UNITS PREPARED ANALYZED METHOD

Total Petroleum Hydrocarbons 3.50 2

*RESULTS REPORTED IN SCIENTIFIC NOTATION:

Ex.:

L EEDS005980

1.20 1 is 1.20 x 10 to the 1 =

12



=
%{\! \’E’”}ﬂ"f}jS{ ‘§' %‘Eﬂ'\ﬂ'} (e & K\‘k‘k\, \ QE{]—JA F‘; ,& INC
i ¥ T ek Arron A % P ZEkRdBRE . PJY =UIHI 2; _?
CLTENT: Burzs & Ml Fart lrisay : Report: 7%s3.11 ;
GO et ™
i 3
=
) =
SAMPLE ~: Mp--20 .5 eshid e :
LOCATION: | 0y Depth To : 8.00 w
'7-;:;"/"} i Date Extracted: ;o
COMMENTS :
DATE REFERENCE
VOLATILE ORGANIC COMPOUNDS RESULT* UNITS ANALYZED METHOD %a
Chloromethane 1.54 3 U ug/kg 11/19/91 SwW846-8240 -
Bromomethane 1.54 3 U ug/kg 11/19/91 SW846-8240 25
Vinyl Chloride 1.54 3 U ug/kg 11/19/91 SW846-8240 iz
Chloroethane 1.54 3 U ug/kg 11/19/91 SWB846-8240
Methylene Chloride 7.70 2 U ug/kg 11/19/91 SW846-8240 3
Acetone 1.76 3 ug/kg 11/19/91 sSw846-8240 :§
Carbon Disulfide 7.70 2 U ug/kg 11/19/91 SW846-8240
1,1-Dichloroethene 7.70 2 U ug/kg 11/19/91 SWB46-8240 =
1,1-Dichloroethane 7.70 2 U ug/kg 11/19/91 SW846-8240 i3
Trans-1,2-Dichloroethene 7.70 2 U ug/kg 11/19/91 SWB46-8240 =
Chloroform 7.70 2 U wug/kg 11/19/91 SWB46-8240 -
1,2-Dichlorcethane 7.70 2 U ug/kg 11/19/91 SW846-8240 S
2-Butanone 1.54 3 U ug/kg 11/19/91 SW846-8240 B
1,1,1-Trichloroethane 7.70 2 U ug/kg 11/19/91 SWB46-8240
Carbon Tetrachloride 7.70 2 U ug/kg 11/19/91 SW846-8240 =3
Vinyl Acetate 1.54 3 U ug/kg 11/19/91 SW846-8240 id
Bromodichloromethane 7.70 2 U ug/kg 11/19/91 SWB46-8240
1,1,2,2~Tetrachloroethane 7.70 2 U ug/kg 11/19/91 SW846-8240 -y
1,2-Dichloropropane 7.70 2 U ug/kg 11/19/91 SW846-8240 #
Trans-1,3-Dichloropropene 7.70 2 U ug/kg 11/19/91 SwW846-8240 e
Trichloroethene 7.70 2 U ug/kg 11/19/91 sSwW846-8240
Dibromochloromethane 7.70 2 U ug/kg 11/19/91 sSwW846-8240 :
1,1,2-Trichloroethane 7.70 2 U ug/kg 11/19/91 SwW846-8240 i
Benzene 7.70 2 U ug/kg 11/19/91 SwW846-8240
¢is~1,3-Dichloropropene 7.70 2 U ug/kg 11/19/91 SwW846-8240 i3
2-Chloroethylvinylether 1.54 3 U ug/kg 11/19/91 SW846-8240 '&
Bromoform 7.70 2 U ug/kg 11/19/91 SW846-8240 )
2-Hexanone 1.54 3 U ug/kg 11/19/91 SW846-8240 .
4-Methyl-2-Pentanone 1.54 3 U ug/kg 11/19/91 Sw846-8240 B
Tetrachloroethene 7.70 2 U ug/kg 11/19/91  SW846-8240 e
e
*RESULTS REPORTED IN SCIENTIFIC NOTATION: Ex.: 1.20 1 is 1.20 x 10 to the 1.= 12 §§
LEEDS005981 - 1
ol



SOUTHWFST LABORATORY OF OI&LAHOMA INC

1 (}\\ st Al e Hroken Arrow, 51‘[1)7 S : ARl ~ =
CLIENT: Burns & McDonnell Engineering Co. Reporty 796 3.1
4800 East 63rd Street
Kansas City, MO 63130 Date:

Attn: Joe Marsh

SWLO #: 7963.11 Dete Subnint
PROJECT: KRG 5ice E1 Sample Matrzx
SAMPLE #: MW-203B Depth From : 3.60
LOCATION: [ Depth To i .00
Viéc;qq Date Extracted: /o
COMMENTS :
DATE REFERENCE
VOLATILE ORGANIC COMPOUNDS RESULT* UNITS ANALYZED METHOD
Toluene 7.70 2 U ug/kg 11/19/91 SWB&6-8240
Chlorobenzene 7.70 2 U ug/kg 11/19/91  SwW846-8240
Ethylbenzene 7.70 2 U ug/kg 11/19/91  SW846-8240
Styrene 7:70 2 U ug/kg 11/19/91 SW846-8240
Total Xylenes 7.70 2 U ug/kg 11/19/91  SW846-8240

LEEDS005982

*RESULTS REPORTED IN SCIENTIFIC NOTATION: Ex.: 1.20 1 is 1.20 x 10 to the 1 = 12
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W

Burns & McDonnell
4800

CLIENT:

Gity,

LOCATION:

COMMENTS :

SEMIVOLATILE ORGANIC COMPOUNDS RESULT*

SO[VWE‘XTST LABORATORY OF O% ;

brosen Arrow, OI\IIh oma

Engineering Co.
East 63rd Street

)-‘1"’ l"‘ 11 251, v P

x() 2 -

Phenol
bis(2-Chloroethyl)Ether
2~Chlorophenol
. 1,3-Dichlorobenzene
1,4-Dichlorobenzene
Benzyl Alcohol
1l,2-Dichlorobenzene
2~Methylphenol
bis(2-Chloroisopropyl)Ether
4-Methylphenol
N-Nitroso-Di-n-Propylamine
Hexachloroethane
Nitrobenzene

Isophorone

2-Nitrophenol
2,4-Dimethylphenol

Benzoic Acid
bis(2-Chloroethoxy)Methane
2,4-Dichlorophencl
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

*RESULTS REPORTED IN SCIENTIFIC NOTATION: Ex.: 1.20 1 is 1.20 x 10 to the 1 =

UNITS
4.06 2 U ug/kg
4.06 2 U ug/kg
4.06 2 U ug/kg
4.06 2 U ug/kg
4.06 2 U ug/kg
4.06 2 U ug/kg
4.06 2 U ug/kg
4.06 2 U ug/kg
4.06 2 U ug/kg
4.06 2 U ug/kg
4.06 2 U ug/kg
4.06 2 U ug/kg
4.06 2 U ug/kg
4.06 2 U ug/kg
4.06 2 U ug/kg
4.06 2 U ug/kg
1.97 3 U ug/kg
4.06 2 U ug/kg
4.06 2 U ug/kg
4.0s6 2 U ug/kg
4.06 2 U ug/kg
4.06 2 U ug/kg
4.06 2 U ug/kg
4.06 2 U ug/kg
3.50 3 ug/kg
4.06 2 U ug/kg
4.06 2 U ug/kg
1.97 3 U ug/kg
4.06 2 U ug/kg
1.97 3 U ug/kg

Report: 74943,
Samjsle Matrou: Bt 3 l
Depth From 5.00
Depth To 5 8.00

Date Extracted: 11/13/91
DATE REFERENCE
ANALYZED  METHOD
11/26/91 SW846-8270
11/26/91  sSWB46-8270
11/26/91  SW846-8270
11/26/91  sSwW846-8270
11/26/91  swB46-8270
11/26/91  sSwW846-8270
11/26/91  SW846-8270
11/26/91  SW846-8270
11/26/91  SW846-8270
11/26/91  sw846-8270
11/26/91  SwW846-8270
11/26/91  sw846-8270
11/26 /91  sSwW846-8270
11/26/91  sSW846-8270
11/26/91  SWB46-8270
11/26/91  SW846-8270
11/26/91  sSw846-8270
11/26/91  sSwW846-8270
11/26/91  swW846-8270
11/26/91  SW846-8270
11/26/91  SW846-8270
11/26/91  sSW846-8270
11/26/91  sSwW846-8270
11/26/91  swW846-8270
11/26/91  SW846-8270
11/26/91  sSW846-8270
11/26/91  SW846-8270
11/26/91  sw846-8270
11/26/91  SwW846-8270
11/26/91  sSwWB46-8270

12
LEEDS005983 e
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oo West AdTuan

CLLIENT: Burns & McDonnell

2800 East 631 Sty
Kansas City, M
Attn: Jaw Maoa!

PRt s
PEOIECL KU »iow
SAMPLE #:_yW—QOoE
LOCATION:;%%-;ﬁq

o
COMMENTS :

Dimethylphthalate
Acenaphthylene
3-Nitroaniline
Acenaphthene
2,4-Dinitrophenol
4~-Nitrophenol

Dibenzofuran
2,4~Dinitrotoluene
2,6-Dinitrotoluene
Diethylphthalate
4-Chlorophenyl-Phenylether
Fluorene :
4-Nitroaniline
4,6-Dinitro-2-Methylphenol
N-Nitrosodiphenylamine
4-Bromophenyl-Phenylether
Hexachlorobenzene
Pentachlorophenol
Phenanthrene

Anthracene
Di-N-Butylphthalate
Fluoranthene

Pyrene
Butylbenzylphthalate
3,3-Dichlorcbenzidine
Benzo(a)Anthracene
bis(2-Ethylhexyl)Phthalate
Chrysene

Di-N-Octyl Phthalate

Benzo (b)Fluoranthene

*RESULTS REPORTED IN SCIENTIFIC NOTATION:

i

SOUTHWEST LABORATORY OF OKLAHOMA IN

<5

e Mot e i e LR

-
iy

Engyineering Co. Report:s 7963.11
ks ) § £ .00
Date Extracted: 11/13/91
DATE REFERENCE
UNITS ANALYZED  METHOD
4.06 2 U ug/kg 11/26/91 sw846-8270
4.06 2 U ug/kg 11/26/91 SWB46-8270
1.97 3 U ug/kg 11/26/91  SW846-8270
4.06 2 U ug/kg 11/26/91 SW846-8270
1.97 3 U ug/kg 11/26/91  SW846-8270
1.97 3 U ug/kg 11/26/91 SW846-8270
1.10 2 73 ug/kg 11/26/91  Sw846-8270
4.06 2 U ug/kg 11/26/91 SW846-8270
4.06 2 U ug/kg 11/26/91 SW846-8270
4.06 2 U ug/kg 11/26/91 SW846-8270
4.06 2 U ug/kg 11/26/91  SW846-8270
5.40 1 J wug/kg 11/26/91 5W846-8270
1.97 3 U ug/kg 11/26/91  SW846-8270
1.97 3 U ug/kg 11/26/91  SW846-8270
4.06 2 U ug/kg 11/26/91 sSwW846-8270
4.06 2 U ug/kg 11/26/91 sSwW846-8270
4.06 2 U ug/kg 11/26/91 sSw846-8270
4.06 2 U ug/kg 11/26/91 sSwW846-8270
3.90 1 J ug/kg 11/26/91  SwW846-8270
4.06 2 U ug/kg 11/26/91 Sw846-8270
3.30 1 J ug/kg 11/26/91  SW846-8270
4.06 2 U ug/kg 11/26/91  SW846-8270
4.06 2 U ug/kg 11/26/91  SWB46-8270
4.06 2 U ug/kg 11/26/91 sSwW846-8270
8.12 2 U ug/kg 11/26/91 SW846-8270
4.06 2 U ug/kg 11/26/91 swW846-8270
4.06 2 U ug/kg 11/26/91  SW846-8270
4.06 2 U ug/kg 11/26/91  SW846-8270
4.00 0 J ug/kg 11/26/91 SWB46-8270
4.06 2 U ug/kg 11/26/91 SW846-8270
Atz 5 LEEDS005984
Ex.: 1.20 1 is 1.20 x 10 to the 1 = 12
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SOUTHWEST LABORATORY OF OKLAHOMA INC. ®

CLIENT: Burms & McDonnel: Engineering Co. Report: 79&%.: fﬁ
4800 East olrd 4t:.et i
Ransas City, MO 120 Date:
Attn: Joe Marsn g;
R R PEaS E: B.GC 5‘%{
e X 8.00 -
Dat:. Extracted: 11/13/91
COMMENTS : 3
DATE REFERENCE
SEMIVOLATILE ORGANIC COMPOUNDS RESULT* UNITS ANALYZED METHOD
Benzo (k)Fluoranthene 4.06 2 U ug/kg 11/26/91 SW846-8270
Benzo(a)Pyrene 4.06 2 U ug/kg 11/26/91 SW846-8270
Indeno(1,2,3-cd)Pyrene 4.06 2 U ug/kg 11/26/91 SW846-8270
Dibenz(a,h)Anthracene 4.06 2 U ug/kg 11/26/91 SW846-8270
Benzo(g,h,i)Perylene 4.06 2 U ug/kg 11/26/91 SW846-8270 2
CE
&
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LEEDS005985

*RESULTS REPORTED IN SCIENTIFIC NOTATION: Ex.: 1.20 1 is 1.20 x 10 to the 1 = 12
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Total Petroleum Hydrocarbons

*RESULTS REPORTED IN SCIENTIFIC NOTATION: Ex.:

=1

1700 West Albany

& McDooee-!
Zast 5.
City,

Burns
2800
Fansas
Atto: Toe
SWL.O #: P
PROJECT: K¢
SAMPLE #: MH:-ZO’_"',(.‘
LOCATION.
COMMENTS : /!7 /

LI

fhr

ken Arrow,

Oklahoma

‘noering Co.

SOUTHWEST LABORATORY OF OKL AHU‘\E A, INC.

i 'J;J - \)rULL (‘)1(‘5) )_'I'\ \‘51 HM‘U 251- )b)‘i
Report 756 i
Date sunm:itted: 11/13/91
Sample Matrix: Soil
Depth From 14.00
Depth To : 14.00
DATE DATE REFERENCE

UNITS PREPARED ANALYZED METHOD

LEEDS005986

1.20 1 is 1.20 x 10 to the 1 = 12




1700 Weat Albam

CLIENT:
4800 East 63rd Street
Kansas City, MO 64130
Attn: Joe Marsh
T R o ~ 1
SAMPLE #: i‘i‘n“*—?-’.\/_’w
LOCRTION: .o o)

’;§ Pl

COMMENTS :

VOLATILE ORGANIC COMPOUNDS

SOUTH\V_ES_T LABORATORY

ircken Arrow, Oklahouma

Burns & McDonnell Engineering Co.

Chloromethane
Bromomethane

Vinyl Chloride
Chloroethane

Methylene Chloride
Acetone

Carbon Disulfide
1l,1-Dichloroethene
1,1-Dichlorocethane
Trans-1,2-Dichloroethene
Chloroform
1,2-Dichloroethane
2-Butanone
1,1,1-Trichlorcethane
Carbon Tetrachloride
Vinyl Acetate
Bromodichloromethane
1,1,2,2-Tetrachloroethane
1,2-Dichloropropane
Trans-1,3-Dichloropropene
Trichloroethene
Dibromochloromethane
1,1,2-Trichloroethane
Benzene
cis-1,3-Dichloropropene
2-Chloroethylvinylether
Bromoform

2-Hexanone
4-Methyl-2-Pentanone
Tetrachloroethene

*RESULTS REPORTED IN SCIENTIFIC NOTATION: Ex.: 1.20 1 is 1.20 x 10 to the 1 =

wWww
cdg

MwaMUJMNNMMNNNNUNNMNMNNMNNNUJ

fdcddddgdadadddadcadg ddddgdgaddacg

£
OF ()KLAHOMA INC. ~
—-HH_ - < f “‘.. _’ 1-2852 = Fax taT_) 7;7 =4
Report: 7963.12 =
Date: 12/11/91 N
Triie Bul L 91
Sample Matria: Saild
Depth From 14.00 k4
Depth To 14.00 &
Date Extracted: /]
DATE REFERENCE
UNITS ANALYZED METHOD gg
&8
ug/kg 11/15/91  SW846-8240
ug/kg 11/15/91  swW846-8240 3
ug/kg 11/15/91  SW846-8240 £%
ug/kg 11/15/91  SWB46-8240
ug/kg 11/15/91 SW846-8240 £
ug/kg 11/15/91 sSW846-8240 3
ug/kg 11/15/91 SW846-8240 “F
ug/kg 11/15/91 SW846-8240
ug/kg 11/15/91  SW846-8240 =
ug/kg 11/15/91  SW846-8240 gl
ug/kg 11/15/91  SW846-8240
ug/kg 11/15/91 SW846-8240 £3
ug/kg 11/15/91 SW846-8240 i3
ug/kg 11/15/91  SW846-8240
ug/kg 11/15/91  SW846-8240
ug/kg 11/15/91  SW846-8240
ug/kg 11/15/91 SW846-8240
ug/kg 11/15/91  SW846-8240
ug/kg 11/15/91  SW846-8240
ug/kg 11/15/91  SW846-8240
ug/kg 11/15/91 SW846-8240
ug/kg 11/15/91  SW846-8240 =18
ug/kg 11/15/91  SWB46-8240 aﬁ
ug/kg 11/15/91 SW846-8240
ug/kg 11/15/91  SW846-8240 e
ug/kg 11/15/91  SW846-8240 niE
ug/kg 11/15/91 SW846-8240 =
ug/kg 11/15/91 SW846~-8240
ug/kg 11/15/91  SWB46-8240 e
ug/kg 11/15/91  SW846-8240 il
LEEDS00505+
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‘SOUTHWEST LABORATORY OF OKLAHOMA I’\IC

ibiany = Hreolen Arrow, Oklahoma aU\A = Oifice (918) 25 1 RSN .
CLIENT: Burns & McDonnell Engineering Co. Report: 7962.12
4800 Bast 63rd Strect
Kansas City, MO 01130 Tragan 1201100
Attn: Joe Harsh
3 SRbusN o ta cH
SAMIG L £ Ha A Depth From 5 14.00
LOCA. 0 Depth To : 14 .00
i - Date Extracted: /o
COMMENTS
DATE REFERENCE
VOLATILE ORGANIC COMPOUNDS RESULT* UNITS ANALYZED METHOD
Toluene 8.05 2 U ug/kg 11/15/91  sSwW846-8240
Chlorobenzene 8.05 2 U ug/kg 11/15/91 SW846-8240
Ethylbenzene 8.05 2 U wg/kg 11/15/91 SW846-8240
Styrene 8.05 2 U ug/kg 11/15/91 SWB46-8240
Total Zylenes 8.05 2 U ug/kg 11/15/91 SW846-8240

LEEDS005988

*RESULTS REPORTED IN SCIENTIFIC NOTATION: Ex.: 1.20 1 is 1.20 x 10 to the 1 = 12

T
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SO

CWest AThamy

CLIENT:

O Fr TEELLLE
PROJECT: KC
SAMPLE #: My-203C
LOCATION: -, 24

/‘;’"-./ 3
AT

COMMENTS :

SEMIVOLATILE ORGANIC COMPOUNDS RESULT*

fik i

Sthes IT

ST I f% ORiTOE?Y

SR

nginee:-

%

Lng

£

OF

CHLAHOMA, INC.

Phenol
bis(2-Chloroethyl)Ether
2-Chlorophenol
1,3-Dichlorobenzene
1,4-Dichlorobenzene
Benzyl Alcohol
1,2-Dichlorobenzene
2-Methylphenol
bis(2-Chlorocisopropyl)Ether
4-Methylphenol
N-Nitroso-Di-n-Propylamine
Hexachloroethane
Nitrobenzene

Isophorone

2-Nitrophenol
2,4-Dimethylphenol

Benzoic Acid
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-Trichlorophencl
2-Chloronaphthalene
2-Nitroaniline

*RESULTS REPORTED IN SCIENTIFIC NOTATION: Ex.:

ddaacdg

ccdodddadaagdadgeadcdadg cadddaddadg

» Wilicy t)J 251-285% O1X) 251-285K
Report: 7963.1:
Date i2/ Q
Depth To : g .00
Date Extracted: 11/13;91

DATE REFERENCE
ANALYZED METHOD
12/02/91 SW846-8270
12/02/91 SW846-8270
12/02/91 SW846-8270
12/02/91 SWB46-8270
12/02/91 SW846-8270
12/02/91 SW846-8270
12/02/91 SW846-8270
12/02/91 SWB46-8270
12/02/91 SW846-8270
12/02/91 SW846-8270
12/02/91 SW846-8270
12/02/91 SW846-8270
12/02/91 SWB46~8270
12/02/91  sw846-8270
12/02/91 SW846-8270
12/02/91 SW846-8270
12/02/91 SW846-8270
12/02/91  swW846-8270
12/02/91 SW846-8270
12/02/91 SW846-8270
12/02/91  sSwW846-8270
12/02/91 SW846-8270
12/02/91 SW846-8270
12/02/91 SWB46-8270
12/02/91  SwW846-8270
12/02/91 SW846-8270
12/02/91 SW846-8270
12/02/91  sSW846-8270
12/02/91 SW846-8270
12/02/91  sSws46-8270 LEEDS005989

1.20 1 is 1.20 x 10 to the 1 =

12

AT AN e A AL

EL

g

o)
et

o4

5
b rbtorel,

P

113y
R

B
Mgy

i

| B

A

oA
LRV

&

1]
redl

£ o AT
e I;i! S



. SOUTHWEST LABORATORY OF OKLAHOMA, INC.

5 1700 West Albany »  Broken Arrow, Oklahoma 74012 =  Office (918) 251-2858 «  Fax (V= 251-2538
CLIENT: Burns & McDonnell Engineering Co. ‘ Report: 7963.12
4800 East 63rd Street
Kansas City, MO 64130 Date: 12/11/91

Attn: Joe Marsh

SWLC #:  7963.12 Date Submitted: 11/13/91
PROJECT: KC Site II Sample Matrix: Soil
SAMPLE #:_EE;203C Depth From : 14.00
LOCATION: %’ﬁﬂ Depth To : 14.00
Date Extracted: 11/13/91
; COMMENTS :
DATE REFERENCE
SEMIVOLATILE ORGANIC COMPOUNDS RESULT* UNITS ANALYZED METHOD
Dimethylphthalate 4.22 2 U ug/kg 12/02/91 sSW846-8270
Acenaphthylene 4.22 2 U ug/kg 12/02/91 SWB46-8270
3-Nitroaniline 2.05 3 U ug/kg 12/02/91 SW846-8270
Acenaphthene 4.22 2 U ug/kg 12/02/91 SWB46-8270
2,4-Dinitrophenol 2.05 3 U ug/kg 12/02/91  SW846-8270
4-Nitrophenol 2.05 3 U ug/kg 12/02/91 SW846-8270
Dibenzofuran 4.22 2 U ug/kg 12/02/91 Sw846-8270
2,4-Dinitrotoluene 4.22 2 U ug/kg 12/02/91 sSwW846-8270
2,6-Dinitrotoluene 4.22 2 U ug/kg 12/02/91 SwW846-8270
Diethylphthalate 4.22 2 U ug/kg 12/02/91 SWB46-8270
4-Chlorophenyl-Phenylether 4.22 2 U ug/kg 12/02/91 SW846-8270
Fluorene 4.22 2 U ug/kg 12/02/91 SW846-8270
4-Nitroaniline 2.05 3 U ug/kg 12/02/91 SW846-8270
4,6-Dinitro-2-Methylphenol 2.05 3 U ug/kg 12/02/91 SW846-8270
N-Nitrosodiphenylamine 4.22 2 U ug/kg 12/02/91 SW846-8270
4-Bromophenyl-Phenylether 4.22 2 U ug/kg 12/02/91 SW846-8270
Hexachlorobenzene 4.22 2 U ug/kg 12/02/91 SW846~8270
Pentachlorophenol 4.22 2 U ug/kg 12/02/91 SW846~8270
Phenanthrene 2.10 1 J ug/kg 12/02/91 SW846-8270
Anthracene 4.22 2 U ug/kg 12/02/91 SW846-8270
Di-N-Butylphthalate 2.10 1 3 ug/kg 12/02/91 SW846-8270
Fluoranthene 4.22 2 U ug/kg 12/02/91 SW846-8270
_ Pyreme 4.22 2 U ug/kg 12/02/91 SwW846-8270
Butylbenzylphthalate 4.22 2 U ug/kg 12/02/91 SW846-8270
3,3-Dichlorobenzidine 8.45 2 U ug/kg 12/02/91 SW846-8270
Benzo(a)Anthracene 4.22 2 U ug/kg 12/02/91 sSwW846-8270
bis(2-Ethylhexyl)Phthalate 4.22 2 U ug/kg 12/02/91 SW846-8270
Chrysene 4.22 2 U ug/kg 12/02/91 SW846-8270
Di-N-Octyl Phthalate _ 4.00 0 J ug/kg 12/02/91 SW846-8270
Benzo(b)Fluoranthene 4.22 2 U ug/kg 12/02/91 sSW846-8270 LEEDS005990

*RESULTS REPORTED IN SCIENTIFIC NOTATION: Ex.: 1.20 1 is 1.20 x 10 to the 1 = 12




l 00 West Albany  «  Broken Arrow, ()\n.n s .';Hl 3%1—_
CLIENT: Burns & McDonn+«1il fngineering Co. Report: 7963.12 A
4800 East 63:° s
-'{.f,";‘«}f_f G d o T‘)kl“ 1.’]/1
L g ﬂ
Soample Matroosc =
iy Depth From : 14.00 b
EEERY Depth To : 14.00 i
i i Date Extracted: 11/13/91
COMMENTS
DATE REFERENCE
SEMIVOLATILE ORGANIC COMPOUNDS RESULT* UNITS ANALYZED METHOD 3
Benzo(k)Fluoranthene 4.22 2 U ug/kg 12/02/91 SW846-8270
Benzo(a)Pyrene 4.22 2 U ug/kg 12/02/91 SWB846-8270 =3
Indeno(l,2,3~-cd)Pyrene 4.22 2 U ug/kg 12/02/91 SW846-8270
Dibenz (a,h)Anthracene 4.22 2 U ug/kg 12/02/91 SW846-8270
Benzo(g,h,i)Perylene 4.22 2 U ug/kg 12/02/91 SwW846-8270 e
ia
I
3
2
Eﬁ
=
=
(':!-‘:’:é
E
#3
=
i
LEEDS00599] -
*RESULTS REPORTED IN SCIENTIFIC NOTATION: Ex.: 1.20 1 is 1.20 x 10 to the 1 = 12 g



CLIENT:

Attn: Joe Marsh

SWLO #: Te5 L. 19
PROJECT: KC Site
SAMPLE #: SB22-A
LOCATION: SB22
COMMENTS :

R ]

VOLATILE ORGANIC COMPOUNDS (VOCS)

Jhloromethane
Bromomethane
‘inyl Chloride
hloroethane
Methylene Chloride
Acetone
" ‘arbon Disulfide
1,1-Dichloroethene
1,1-Dichloroethane
rans—1,2-Dichloroethene
hloroform
1,2-Dichlorocethane
“=Butanone
r1,1=-Trichloroethane
Carbon Tetrachloride
¥inyl Acetate
;ﬁromodichloromethane
-x,1,2,2=Tetrachloroethane
1,2-Dichloropropane
rans-1,3-Dichloropropene
richloroethene
Dibromochloromethane
+1,2-Trichlorocethane
‘enzene
cis~1,3-Dichloropropene
2-Chloroethylvinylether
romoform
_=Hexancone
4-Methyl-2-Pentanone
.etrachloroethene
oluene
Chlorobenzene
Fthylbenzene
tyrene

RESULTS REPORTED IN SCIENTIFIC NOTATION:

1 O) West Albany

AL g

Hm

N

\r{rd\\

PBurns & McDonnell Engineering Co.
2800 East 63rd Street
Kansas City, , MO 64130

(1/91-223-2

SOUTHWEST LA_BORAFORY OF OKLAHOMA, INC.

daddddadddoddaddaddagaddadeaeddad cadddadg

NENMNMNMNNWLBNWBNNMNNMRNNNDLDRNWN NWNNNNMDODDWDWWWW

cgacad

Ex.:

Oklahoma 74012

Report:

Date:

OP"

Oléx) 251-2858 -

7151.19

09/30/9:1

Date Submitted 08/30/%¢:

Sample Matrix: S0l

Deprth From: 7.00

Depth To: 7.00

Date Extracted: !/

DATE REFERENCE

UNITS ANALYZED METHOD
ug/kg 09/04/91 SW846-8240
ug/kg 09/04/91 SW846-8240
ug/kg 09/04/91 5W846-8240
ug/kg 09/04/91 SWB46-8240
ug/kg 09/04/91 SW846-8240
ug/kg 09/04/91 SW846-8240
ug/kg 09/04/91 SW846-8240
ug/kg 09/04/91 SWB846-8240
ug/kg 09/04/91 SW846-8240
ug/kg 09/04/91 SW846-8240
ug/kg 09/04/91 SWB46-8240
ug/kg 09/04/91 SW846-8240
ug/kg 09/04/91 SW846-8240
ug/kg 09/04/91 SWB46-8240
ug/kg 09/04/91 SW846-8240
ug/kg 09/04/91 SW846-8240
ug/kg 09/04/91 SW846-8240
ug/kg 09/04/91 SW846-8240
ug/kg 09/04/91 SW846-8240
ug/kg 09/04/91 SW846-8240
ug/kg 09/04/91 SW846-8240
ug/kg 09/04/91 SW846~-8240
ug/kg 09/04/91 SW846-~8240
ug/kg 09/04/91 SW846~-8240
ug/kg 09/04/91 SW846-8240
ug/kg 09/04/91 SW846-8240
ug/kg 09/04/91 SW846-8240
ug/kg 09/04/91 SW846-8240
ug/kg 09/04/91 SW846-8240
ug/kg 09/04/91 SW846-8240
ug/kg 09/04/91 SW846-8240
ug/kg 09/04/91 SW846-8240
ug/kg 09/04/91 SW846-8240
ug/kg 09/04/91 SW846-8240

Fax ()18)‘”31 7938

LEEDS005992

1.20 1 is 1.20 x 10 to the 1 = 12

TN 8 o i e 5 R



SOUTHWEST LABORATORY OF OKLAHOMA, INC.

W'IA' Ve Altbany e liu)ken Arrow, Oklahoma 74012 = th(e (91&) 251-2838  »  Fux rQIRﬁ 73L‘358 =7

CLIENT: Burns & McDonnell Engineering Co. Report: 7151.19 i
4800 East 63rd Street
Kansas City, ,MC 64130 Date: 09/30/91 e

attn: Joe Marsh

ate Subwmitted 08/30/9)

ample Matrix: Soil

x
0
b
St
—t
-
~~
. A0
Ft
B
[
%)
|
W
¥ 1A

B

TR - Denth From:
¢

S5BZ2 Depth Tos

Q
Date Extracted: / =T

DATE REFERENCE
VOLATILE ORGANIC COMPOUNDS (VOCS) RESULT* UNITS ANALYZED METHOD

Total Xylenes 8.65 2 U ug/kg 09/04/91 SW846-8240

.:m

M

V|

[ |

2
&l

LEEDS005993

*RESULTS REPORTED IN SCIENTIFIC NOTATION: Ex.: 1.20 1 is 1.20 x 10 to the 1 = 12




L?&)i

“W Wtw

McDonnell

Burns &
41801 wast
Cityy

Joe Moo

CLIENT:

Kans=..
Attn

SWLO #:
PROJECT:
SAMPLE #:
LOCATION:

COMMENTS ¢

Erl

s .

[4 1,

et

Enguiive:
Gard St

]

VOLATILE ORGANIC COMPOUNDS (VOCS)

Chloromethane

_Bromomethane
- 7inyl Chloride

o

chloroethane )
Methylene Chloride
Acetone

larbon Disulfide
1,1-Dichloroethene
1,1-Dichloroethane
rans-1,2-Dichlorocethene
Zhloroform
1,2-Dichloroethane
!-Butanone
l,1,1-Trichloroethane
Carbon Tetrachloride

SFinyl Acetate

“jromodichloromethane

“1,1,2,2-Tetrachloroethane
,1,2-Dichloropropane

?rans-l,3—Dichloropropene
Zrichloroethene
Dibromochloromethane
l,1,2-Trichloroethane
lenzene

‘cis—1,3—Dichloropropene

?-Chloroethylvinylether
iromoform

Z2-Hexanone

4-Methyl-2-Pentanone
letrachloroethene

_loluene

Chlorobenzene

- 3thylbenzene
. jtyrene

na o,

LOATTOW

EST LABORATORY (¢

RESULT*

[
rRESULTS REPORTED IN SCIENTIFIC NOTATION:

OCO00OrHHHOFHOODOOOOOODODOKODOOODOOOO O M 1 o e
cdadddddadddddogadddgygdaddadca

cdadad

Ex.:

Oklahoma -

c)l/ -

Date Sub
Samp:le M
Depth From:
Depth To:

Date Extracted:

DATE
UNITS ANALYZED
ug/kg 09/04/91
ug/kg  09/04/91
ug/kg  09/04/91
ug/kg  09/04/91
ug/kg  09/04/91
ug/kg  09/04/91
ug/kg 09/04/91
ug/kg  09/04/91
ug/kg  09/04/91
ug/kg 09/04/91
ug/kg 09/04/91
ug/kg  09/04/91
ug/kg 09/04/91
ug/kg 09/04/91
ug/kg 09/04/91
ug/kg 09/04/91
ug/kg 09/04/91
ug/kg  09/04/91
ug/kg 09/04/91
ug/kg  09/04/91
ug/kg 09/04/91
ug/kg 09/04/91
ug/kg 09/04/91
ug/kg  09/04/91
ug/kg 09/04/91
ug/kg 09/04/91
ug/kg 09/04/91
ug/kg ~ 09/04/91
ug/kg 09/04/91
ug/kg 09/04/91
ug/kg  09/04/91
ug/kg 09/04/91
ug/kg 09/04/91
ug/kg 09/04/91

1.20 1 is 1,20 x 10 to the 1 =

ey ot o RN T

OXJ. 1OMA, INC.

= Fax (918) /_‘-\ —;‘ a5

12 .

REFERENCE

METHOD
SW846-8240
SW846~-8240
SW846-8240
SW846-8240
SW846-8240
SW846-8240
SW846-8240
SW846-8240
S5W846-8240
S5W846-8240
SW846-8240
SW846-8240
S5W846-8240
SWB46-8240
SW846~-8240
SW846-8240
5W846-8240
SW846-8240
SWB46-8240
SWB46-8240
SW846-8240
SW846-8240
5W846-8240
5W846-8240
SW846-8240
5WB46-8240
SW846-8240
SW846-8240
SW846-8240
SW846-8240
SWB846-8240
SWB46-8240
SWB46-8240
SW846-8240

LEEDS005994
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SOUT };‘WL%E LABORATORY OF OKL AHO! wiﬁx INC.

1700 West Alliny « Broken Arrow, Oklahoma 74012 < Office (918) 25 IRSH o« bax (‘J‘Ib) ESIR )8)8
CLIENT: Burns & McDonnell Engineering Co. Report: 7151.20
4800 East 63rd Stre:-
Kansas City, MO 64:°" Date: 09/30/%1

Attn: Joe Marsh

L2
W

Date Extracted: / bl
COMMENTS G

DATE REFERENCE
VOLATILE ORGANIC COMPOUNDS (VOCS) RESULT* UNITS ANALYZED METHOD

Total Xylenes 5.00 0 4J ug/kg 09/04/91 SWB46-8240

]
Béigsitosid

sk
Ty

<e TRy
s

r

LEEDS005995

c e

*R.ESULTS REPORTED IN SCIENTIFIC NOTATION: Ex.: 1.20 1 is 1.20 x 10 to the 1 = 12
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70 West Albany e

Bmkk‘\n

Burns & McDonnell Engineering Co.

4800 East 63rd Street
Kansas City,,M0O 64130

Attn: Joe Marsh
SWLO #: 7151.21
PROJECT:

SAMPLE #: SB22-C
LOCATION: SB22
COMMENTS :

YOLATILE ORGANIC COMPOUNDS (VOCS)

vialoromethane
Bromomethane
inyl Chloride
1loroethane
Methylene Chloride
~ zetone
irbon Disulfide
1,1-Dichloroethene
1.1-Dichloroethane
rfans-1,2=-Dichloroethene
-Aloroform
1,2-Dichloroethane
-Butanone
-1,1=-Trichloroethane
Carbon Tetrachloride
Yinyl Acetate
omodichloromethane
1;1,2,2-Tetrachloroethane
1,2-Dichloropropane
*ans-1,3-Dichloropropene
~ichloroethene
Dibromochloromethane
1,2-Trichloroethane
mzene
bis—1,3-DiChloropropene
?-Chloroethylvinylether
romoform
«—Hexanone
4-Methyl-2-Pentanone
' rtrachloroethene
1luene
Chlorobenzene
"*hylbenzene
- :¥rene

KC Site II/91-223-4
S8 1zT-C

\)UTHWES T LABORATORY OF OKLAHOMAj INC

o, Oklahoma 74012

Report:

Date:

Office (918) 251-2858 e Fax

Date Submitted
Sample Matrix:
Depth From:
Depth To:

Date Extracted:

DATE

7151.21

09/30/91

08/30/91
Soil

18.20
18.20

!/

(9139 25122858

codduddadodagdadadaocdagdddd ccdcdagag

09/04/91
09/04/91
09/04/91
09/04/91
09/04/91
09/04/91
09/04/91
09/04/91
09/04/91
09/04/91
09/04/91
09/04/91
09/04/91
09/04/91
09/04/91
09/04/91
09/04/91
09/04/91
09/04/91
09/04/91
09/04/91
09/04/91
0%/04/91
09/04/91
09/04/91
09/04/91
09/04/91
09/04/91
09/04/91
09/04/91
09/04/91
09/04/91
09/04/91
09/04/91

SW846-8240
SW846~8240
SW846-8240
SW846-8240
SW846-8240
SW846-8240
SW846-8240
SW846-8240
SW846-8240
SW846-8240
SW846-8240
SW846-8240
SW846-8240
SW846-8240
SW846-8240
SW846-8240
SW846-8240
SW846-8240
SW846-8240
SW846-8240
SW846-8240
SW846-8240
SW846-8240
SW846-8240
SW846-8240
SW846-8240
SW846-8240
SW846-8240
SW846-8240
SW846-8240
SW846-8240
SW846-8240
SW846-8240
SW846~8240

{ESULTS REPORTED IN SCIENTIFIC NOTATION: Ex.: 1.20 1 is 1.20 x 10 to the 1 = 12

LEEDS005996
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700 West Albany . buﬂm. oW,

CLIENT: Burns & McDonnell Engineering Co.
3300 East 63rd Street
asas City, ,MO 64130

Joe

Marsh

VOLATILE ORGANIC COMPOUNDS (VOCS) RESULT*

Total Xylenes

*RESULTS REPORTED IN SCIENTIFIC NOTATION: Ex.:

1.20 1 is 1.20 x 10 to the 1 = 12

_ =B
DRLAB O Hie
) 3510858 552958
151.21
3 b
3}
led ,'f ‘
wt
REFERENCE £
ANALYZED METHOD
09/04/91 SW846-8240 ;
3
*
RE
&1
ol
03
: 3
i

LEEDS005997
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CLIENT:

Burns & McDonnell B0 i
4800 East 63rd Stre:-
Xansas City, MO &84

Attn: Joe HMarczh

SWLO #: TEBE 2

PROJECT: KC Site 79 79i-253
SAMPLE #: SB22-D [SEorT
LOCATION: SB22

COMMENTS :

VOLATILE ORGANIC COMPOQUNDS (VOCS)

,hloromethane
Bromomethane

“7inyl Chloride
hloroethane

Methylene Chloride
Acetone

.arbon Disulfide
Z,1-Dichloroethene
1l,1-Dichloroethane
rans-1,2-Dichloroethene
ﬁloroform
1,2-Dichloroethane
“7-Butanone
+1,1-Trichloroethane
carbon Tetrachloride
Vinyl Acetate
“romodichloromethane
-21,2,2=-Tetrachloroethane
1,2-Dichloropropane
rans=-1,3-Dichloropropene
richlorocethene
Dibromochloromethane
+1,2=Trichloroethane
enzene
vis-1,3-Dichloropropene
2~Chlorcethylvinylether
‘romoform

-Hexanone
4-Methyl—-2-Pentanone
Tatrachloroethene
>luene
Chlorobenzene
Ethylbenzene

‘tyrene

" LABORAT ORY

T ATrOW

ing Co.

&%
{
iy

o e

COCOCO0OHKHOHOOOOOOOOOROORKOOOOOO oo
fGdcdddacdgddadadadaadaaggaecdadg dodgogy

cagdcaa

i

S ORLATIOMA, D ’
)kLhomA i, s W ;m\~rv1\)giljh Hoo. Pﬁx*” :E;~.
Report: F151,.22
sate: 09/30/91
Date Subaridted CI,JO/“7
Samele Mat sing; St
Depth From: 23060
Depth To: 23.80
Date Extracted: /7
DATE REFERENCE
UNITS ANALYZED METHOD
ug/kg 09/04/91 SW846-8240
ug/kg 09/04/91 5W846-8240
ug/kg 09/04/91 SW846-8240
ug/kg 09/04/91 SW846-8240
ug/kg 09/04/91 5W846-8240
ug/kg 09/04/91 SWB46-8240
ug/kg 09/04/91 SW846-8240
ug/kg 09/04/91 5W846-8240
ug/kg 09/04/91 SW846-8240
ug/kg 09/04/91 SW846-8240
ug/kg 09/04/91 SW846-8240
ug/kg 09/04/91 SW846-8240
ug/kg 09/04/91 SW846-8240
ug/kg 09/04/91 5W846-8240
ug/kg 09/04/91 SW846-8240
ug/kg 09/04/91 SW846-8240
ug/kg 09/04/91 5W846-8240
ug/kg 09/04/91 SW846-8240
ug/kg 09/04/91 SW846-8240
ug/kg 09/04/91 SW846-8240
ug/kg 09/04/91 SWB46-8240
ug/kg 09/04/91 SW846-8240
ug/kg 09/04/91 SW846-8240
ug/kg 09/04/91 SWB846-8240
ug/kg 09/04/91 SWB46-8240
ug/kg 09/04/91 SW846-8240
ug/kg 09/04/91 SW846-8240
ug/kg 09/04/91 SW846-8240
ug/kg 09/04/91 SW846-8240
ug/kg 09/04/91 SW846-8240
ug/kg 09/04/91 5W846-8240
ug/kg 09/04/91 5W846-8240
ug/kg 09/04/91 SW846-8240
ug/kg 09/04/91 5W846-8240
LEEDS005998
= 12

RESULTS REPORTED IN SCIENTIFIC NOTATION: Ex.:

1.20 1 is 1.20 x 10 to the 1
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SCH ”Hi‘w ST LABORATORY OF OKLAHOMA, INC;

e 1 UU \u N Alﬂi = twiden Arrow, Oklahoma 11017 . u%i:: i:"ﬁ;-’ ]~h5547‘: Fax (918) 251-2838
CLIENT: Burmns & McDonnell Eng;n-:ering Co. Report: 7151.22 :
4800 East 63rd Street -
Kansas City,,MO 64130 Date: 09/30/91 —
Attn: Joe Marsh :

S7.0 7%51.22 Date Submitted 08/30f91
RO RC Site [ /4 13-4 Sample Matrix: Soil 3
t SH22 Depth From: 23.80 T
i Depth Tuo: VF R
Date Extracted: ;o 3
COMMENTS :
DATE REFERENCE i3
VOLATILE ORGANIC COMPOUNDS (VOCS) RESULT* UNITS ANALYZED METHOD ij
Total Xylenes 7.25 00U ug/kg 09/04/91 SW846-8240 3
i
]
"
F o
od
{1
'
LEEDS005999

*RESULTS REPORTED IN SCIENTIFIC NOTATION: Ex.: 1.20 1 is 1.20 x 10 to the 1 = 127
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SOU’E ”‘WTS l IABORATORY (‘F OkLﬁ :@w’%’z , INC.
i B b, 55, ik 88 )!\l homa 7 ’Jr_ . i ERT - s l-«l" i .
LIENT: Burns § McDonnell Engineering Co. Report: 7151.23
4800 East 63rd Street
Kansas Citv, MO 64130 Date: 09/30/91
Attn: Joe Marsh
SWLO #: 7151.23 Date Submitted 08/30/91
PROJECT: KC Site IL/91-223-4 Sample Matrix: Water
SuRMPLE #: SBUZ2-ERB < @IER SRS Depth From: 0.C
LOCATION: SB22 Depth To: 0.00
Date Extracted: Vi
COMMENTS: Rinsate Blank
o DATE REFERENCE
VOLATILE ORGANIC COMPOUNDS (VOoCs) RESULT* UNITS ANALYZED METHOD
1loromethane 1.00 11U ug/1 09/04/91 SW846-8240
romomethane 1.00 1U ug/1 09/04/91 SW846-8240
Vinyl Chloride 1.00 1 U ug/1 09/04/91 SW846-8240
“aloroethane 1.00 1U ug/1 09/04/91 SW846-8240
:thylene Chloride 1.40 1 ug/1 09/04/91 SWB846-8240
Acetone 1.00 1u ug/1 09/04/91 SW846-8240
Carbon Disulfide 5.00 0U ug/1 09/04/91 SWB46-8240
,1-Dichloroethene 5.00 00U ug/1 09/04/91 SW846-8240
~,1-Dichlorcethane 5.00 00U ug/1l 09/04/91 SW846-8240
Trans—1,2-Dichloroethene 5.00 ovu ug/1 09/04/91 SW846-8240
1loroform 2.00 0J ug/1 09/04/91 SW846-8240
,2=-Dichloroethane 5.00 ovu ug/1 09/04/91 SWB46-~8240
2-Butanone 1.00 1U ug/1 09/04/91 SW846-8240
*,1,1-Trichloroethane 5.00 00U ug/1 09/04/91 SW846-8240
irbon Tetrachloride 5.00 oOvU ug/1 09/04/91 SW846-8240
vinyl Acetate 1.00 11U ug/1 09/04/91 SW846-8240
Bromodichloromethane 5.00 00U ug/1 09/04/91 SW846-8240
1,2,2-Tetrachloroethane 5.00 cvu ug/1 09/04/91 SW846~-8240
-;2-Dichloropropane 5.00 00U ug/1 09/04/91 SW846-8240
Trans-1,3-Dichloropropene 5.00 ou ug/1 09/04/91 SW846-8240
richloroethene 5.00 O0U ug/1 09/04/91 SW846-8240
ibromochloromethane 5.00 O0U ug/1 09/04/91 SW846-8240
1,1,2-Trichloroethane 5.00 OU ug/1 09/04/91 SW846-8240
Renzene 5.00 0wU ug/1 09/04/91 SW846-8240
is-1,3-Dichloropropene 5.00 ou ug/1 09/04/91 SWB46-8240
<-Chloroethylvinylether 1.00 1U ug/1 09/04/91 SW846-8240
Bromoform 5.00 ou ug/1 09/04/91 SW846-8240
-Hexanone 1.00 1 U ug/1 09/04/91 SW846-8240
-Methyl-2-Pentanone 1.00 iU ug/1 09/04/91 SW846-8240
Tetrachloroethene 5.00 oUuU ug/1 09/04/91 SW846-8240
~>luene 5.00 0U ug/1 09/04/91 SW846-8240
1lorobenzene 5.00 ovu ug/1 09/04/91 SW846-8240
Ethylbenzene 5.00 ou ug/1 09/04/91 SW846-8240
ou ug/1 09/04/91 SW846-8240

Styrene 5.00

. * LEEDS006000
*RESULTS REPORTED IN SCIENTIFIC NOTATION: Ex.: 1.20 1 is 1.20 x 10 to the 1 = 12
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LABORATORY DATA -
GROUNDWATER

. LEEDS006001



‘SOITTHWFS"I LABORAY ORY OF OKIAHO” L INC.

k codny ¢ Broken \u w ; 012 e Ot :‘“u
CLIENT: Burns & McDonnell Engineering Co. Repaori: 8Q3:.07
4800 East 63rd Street
Kansas City, MO 64130 Date: 12/13/91

Attn: Joe Marsh

SWLC #: 8083.07 Psfe submitted: 11/25/91
PROJECT: KC_.Site II Sample Matrix: Water
SAMPLE #‘u( 014 Depth From  : 0.00
LOCATION: @Lj Depth To : 0.00
COMMENTS :
DATE DATE REFERENCE
PARAMETER RESULT* UNITS PREPARED ANALYZED METHOD
Total Petroleum Hydrocarbons  1.00 1 mg/l 12/05/91 12/05/91 EPA-418.1
LEEDS006002

. *RESULTS REPORTED IN SCIENTIFIC NOTATION: Ex.: 1.20 1 is 1.20 x 10 to the 1 = 12

Ca
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CLIENT:

Bee

KON ATTOW,

Burns & McDonnell Enginesring Co.

48300 East 63rd Street
Kansas City, MO 64130
Attn: Joe Marsh

SWLO #: 8083.07

PROJECT: RC Site II
SAMPLE #: Z2014

LOCATION:‘é%L}

COMMENTS :

SEMIVOLATILE ORGANIC COMPOUNDS

Phenol
bis(2-Chloroethyl)Ether
2-Chlorophenol
1,3-Dichlorobenzene
1,4-Dichlorobenzene

Benzyl Alcohol
1,2-Dichlorocbenzene
2-Methylphenol
bis(2-Chloroisopropyl)Ether
4~Methylphenol
N-Nitroso-Di-n-Propylamine
Hexachloroethane
Nitrobenzene

Isophorone

2-Nitrophenol
2,4-Dimethylphenol

Benzoic Acid
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

*RESULTS REPORTED IN SCIENTIFIC NOTATION: Ex.:

o
agag

e e e e i T I Y I SR (-
coddddudadgacgdddadaadd cddadddagacg

L)LiJhunlx

1.20 1 is 1.20 x 10 to the 1 =-.12

SOU’IHW’F‘%’I IABORATORY OF OK LAHO\LL

71w12 ~)”‘ g 231-2858 = Fax ;viﬁ) 2
Report: B083.07
Date: 1./13/91
Date Submitted: 11/25/¢
Sample Matrix: Water
Depth From 0.00
Depth To H 0.00
Date Extracted: 11/25/91
DATE REFERENCE
ANALYZED METHOD
12/05/91 SW846-8270
12/05/91  sw846-8270
12/05/91 SW846-8270,
1z2/05/91 SW846-8270
12/05/91 SW846-8270
12/05/91 SW846-8270
12/05/91 SW846-8270
12/05/91 SW846-8270
12/05/91 SW846-8270
12/05/91 SW846-8270
12/05/91 SW846-8270
12/05/91 SW846-8270
12/05/91  sSW846-8270
12/05/91 SW846-8270
12/05/91 SW846-8270
12/05/91  sSW846-8270
12/05/91 SW846-8270
12/05/91 5W846-8270
12/05/91 SW846-8270
12/05/91  sW846-8270
12/05/91 SW846-8270
12/05/91 SW846-8270
12/05/91 SwW846-8270
12/05/91 SW846-8270
12/05/91  sSW846-8270
12/05/91  sSW846-8270
12/05/91 SW846-8270
12/05/91 SW846-8270
12/05/91  swW846-8270
12/05/91  sSW846-8270 LEEDS006003
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: 251-2

GREn Arrow, Ukl o HE -

SOUTHWEST LABORATORY OF OKI ATTOMA, INC.

CLIENT: Burns & McDonnell Engineering Co. Revcrt: B0B83.07
4800 East 63rd Street
Kansas City, MO 64130 Date: 12/13/51

Attn: Joe Marsh

SWLO #: 8083.07 Date Submitted: 11/25/91
PROJECT: KC Site II ' Sample Matrix: Water
SAMPLE #i/uw%?01}} Depth From  : 0.00
LOCATION:G%}J Depth To z 0.00
Date Extracted: 11/25/91
COMMENTS :
DATE REFERENCE
SEMIVOLATILE ORGANIC COMPOUNDS RESULT* UNITS ANALYZED METHOD
Dimethylphthalate 1.00 1 U ug/1 12/05/91 SW846-8270
Acenaphthylene 1.00 1 U ug/l 12/05/91  SWB46-8270
3-Nitroaniline 5.00 1 U ug/l 12/05/91 SW846-8270
Acenaphthene 1.00 1 U ug/1 12/05/91 SW846-8270
2,4-Dinitrophencl 5.00 1 U ug/1 12/05/91  sSW846-8270
4-Nitrophenol 5.00 1U ug/l 12/05/91 SwW846-8270
Dibenzofuran 1.00 1U ug/l 12/05/91 SW846-8270
2,4-Dinitrotoluene 1.00 1 U ug/1 12/05/91  swW846-8270
2,6=Dinitrotoluene 1.00 1 U ug/l 12/05/91 SW846-8270
Diethylphthalate 1.00 1U ug/l 12/05/91 SwW846-8270
4-Chlorophenyl-Phenylether 1.00 1 U ug/1 12/05/91  sSWB46-8270
Fluorene 1.00 1 U ug/l 12/05/91  sSwW846-8270
4-Nitroaniline 5.00 1 U ug/l 12/05/91 sw846-8270
4,6~Dinitro-2-Methylphenol 5.00 1 U ug/l 12/05/91 SW846-8270
N-Nitrosodiphenylamine 1.00 1 U ug/l 12/05/91 SW846-8270
4-Bromophenyl-Phenylether 1.00 1 U ug/l 12/05/91 SW846-8270
Hexachlorobenzene 1.00 1 U ug/l 12/05/91 SWB46-8270
Pentachlorophenol 1.00 1 U ug/l 12/05/91 SW846-8270
Phenanthrene 1.00 1U ug/l 12/05/91 SW846-8270
Anthracene 1.00 1U ug/l 12/05/91 SW846-8270
Di-N-Butylphthalate 1.00 1 U ug/l 12/05/91 SWB846-8270
Fluoranthene 1.00 1 U ug/l 12/05/91 SW846-8270
Pyrene 1.00 1 U ug/l 12/05/91  SwW846-8270
Butylbenzylphthalate 1.00 1 U ug/l 12/05/91  SW846-8270
3,3-Dichlorobenzidine 2.00 1U ug/l 12/05/91 SW846-8270
Benzo (a)Anthracene 1.00 1 U ug/l 12/05/91 SW846-8270
bis(2-Ethylhexyl)Phthalate 1.00 1U ug/l 12/05/91 SW846-8270
Chrysene 1.00 1 U ug/l 12/05/91 SWB46-8270
Di-N-Octyl Phthalate 1.00 1 U ug/l 12/05/91 SW846-8270
Benzo (b)Fluoranthene 1.00 1 U ug/l 12/05/91 SW846-8270 LEEDS006004

*RESULTS REPORTED IN SCIENTIFIC NOTATION: Ex.: 1.20 1 is 1.20 x 10 to the 1 = 12
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SOUTTHIWES T LABQRATORY OF OKLAHOMA, INC.
. iroken Arrow, I_RLHJPH 11 “;UY} «  Office Office [918) 251 ?8’% . Fd\(IET;; ,31)ﬁ“h
i
1N Ry & Mollonne!l ] Engineering Co. Report: 8083.07 a7
* Fast 63rd S reet &
Koy City, Mo 0330 Date: 12/13/91
Atrcn: Joe Marsh ﬁ
SWILO ¥: 8083. Date Submitted: 11/25/91
PROJECT: KC Site II Sample Matrix: Water &3
SAMPLE #: ‘;ﬁ(501ﬂ- Depth From = 0.00 =
LOCATION: é{u Depth To : 0.00 o
Date Extracted: 11/25/91
COMMENTS : g
DATE REFERENCE
SEMIVOLATILE ORGANIC COMPOUNDS RESULT* UNITS ANALYZED METHOD
Benzo(k)Fluoranthene 1.00 1 U ug/l 12/05/91 sw846-8270 =
Benzo(a)Pyrene 1.00 1 U wug/l 12/05/91 sW846-8270 £
Indeno(1,2,3~-cd)Pyrene 1.00 1 U ug/l 12/05/91 SW846-8270 i
Dibenz (a,h)Anthracene 1.00 10U ug/l 12/05/91 SW846-8270
Benzo(g,h,i)Perylene 1.00 1 U0 ug/1 12/05/91 SW846-8270

2|

£

i |

AR

LEEDS006005

2951y
1A

*RESULTS REPORTED IN SCIENTIFIC NOTATION: Ex.: 1.20 1 is 1.20 x 10 to the 1 =12
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SOUTTHYEST YABORATOTY OF OKLATINMA

CLIENT: Burns & McDonnell Enginsering Co. rReport: 8083.01

4800 East 62rd Street

Kansas City, MO 64130 Date: 12/13/91

Bttn: Joe Marsh

SWLO #: 8083.01 Date Submitted: 11/25/91

PROJECT: KC Site II Sample Matrix: Water

SAMPLE #: ~202 A Depth From  : 0.00

LOCATION: (& Depth To : 0.00

COMMENTS :

DATE DATE ‘REFERENCE

PARAMETER RESULT* UNITS PREPARED ANALYZED METHOD
Total Petroleum Hydrocarbons 2.00 1 mg/l 12/05/91 12/05/91 EPA-418.1

*RESULTS REPORTED IN SCIENTIFIC NOTATION:

LEEDS006006

Ex.: 1.20 1 is 1.20 x 10 to the 1 =

12



CLIENT:
4800 East
Kansas City,

Attn: Joe Marsh

SWLO #: 8083.01
PROJECT: KC Site II
SAMPLE # —2024
LOCATION: é%gj
COMMENTS :

SEMIVOLATILE ORGANIC COMﬁOUNDS RESULT*

Phencl
bis(2-Chloroethyl)Ether .
2-Chlorophenol
1,3-Dichlorobenzene
1,4=-Dichlorobenzene
Benzyl Alcohol
1,2=-Dichlorobenzene
2-Methylphenol
bis(2-Chloroisopropyl)Ether
4~-Methylphenol
N-Nitroso-Di-n-Propylamine
Hexachloroethane
Nitrobenzene

Isophorone

2-Nitrophenol
2,4-Dimethylphenol
Benzoic Acid
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-Trichlorophencl
2,4,5-Trichlorophenocl
2-Chloronaphthalene
2-Nitroaniline

63rd Street
MO 64130

Burns & McDeonnell Engineecring

Co.

o N B -
fdcddadaocdddadadddadadgdadddacgaccacdd (=

*RESULTS REPORTED IN SCIENTIFIC NOTATION:

Ex.:

—
R ?

\HOMA, INC.

]‘a'-‘ {9185y 2 2538

Reporst: 8083.01
Dz 12/13/91
Date Submitted: 13, s /43

Sample Matrix:

Depth From
Depth To

Date Extracted:

12/05/91
12/05/91
12/05/91
12/05/91
12/05/91
12/05/91
12/05/91
12/05/91
12/05/91
12/05/91
12/05/91
12/05/91
12/05/91
12/05/91
12/05/91
12/05/91
12/05/91
12/05/91
12/05/91
12/05/91
12/05/91
12/05/91
12/05/91
12/05/91
12/05/91
12/05/91
12/05/91
12/05/91
12/05/91
12/05/91

REFERENCE
METHOD

SW846-8270
SW846-8270
SW846-8270
SWB46-8270
SW846-8270
SW846-8270
SW846~8270
SWB846-8270
SW846-8270
SW846-8270
SW846-8270
SW846-8270
SW846-8270
SW846-8270
SW846-8270
SW846-8270
SW846-8270
SwW846-8270
SwW846~8270
SWB846-8270
SW846-8270
5W846-8270
SW846-8270
SW846-8270
SWB46-8270
SW846-8270
SW846-8270
SW846-8270
SWB46-8270
SW846-8270

o T

Wil e

0.00
0.00

11/25/91

LEEDS006007

1.20 1 is 1.20 x 10 to the 1 = 12
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SOL ”‘T“"T"T"sT LABORATORY OF OKT.AHOMA, INC.

1 { X . LmLLrJ Arrow, Oklahoma ° mif‘ e Office 19158 .-EH‘J-’,) e  Fax (918) 251-2858
CLIENT: Burns & McDonpell Engineering Co. Report: 8083.01
4800 East 63rd Sireet
Kansas City, MO 44130 Date: 12/13/91
Attn: Joe Marsh
SWLO #: 8083.01 Rgfe Submitted: 11/25/91
PROJECT: ltE IT Sample Matrix: Water
SAMPLE #: /yw/§ Depth From : 0.00
LOCATION: {j Depth To :° 0.00
Date Extracted: 11/25/91
COMMENTS :
DATE REFERENCE
SEMIVOLATILE ORGANIC COMPOUNDS RESULT* UNITS ANALYZED METHOD
Dimethylphthalate 5.10 4 U ug/l 12/05/91 SW846-8270
Acenaphthylene 5.10 4 U ug/l 12/05/91 SW846-8270
3-Nitroaniline 2.55 5 U ugfl 12/05/91 SwW846-8270
Acenaphthene 5.10 4 U ug/l 12/05/91  SW846-8270
2,4-Dinitrophenol 2.55 5 U ug/l 12/05/91 5W846-8270
4-Nitrophenol 2.55 5 U ug/l 12/05/91  SW846-8270
Dibenzofuran 5.10 4 U ug/l 12/05/91 SW846-8270
2,4-Dinitrotoluene 5.10 4 U ug/l 12/05/91  SWB46-8270
2,6-Dinitrotoluene 5.10 4 U ug/l 12/05/91 5SwW846-8270
Diethylphthalate 5.10 4 U ug/l 12/05/91 SW846-8270
4-Chlorophenyl-Phenylether 5.10 4 U ug/l 12/05/91 Sw846-8270
Fluorene 5.10 4 U ug/l 12/05/91  SW846-8270
' 4-Nitroaniline 2.55 S5 U ugfl 12/05/91 SW846-8270
.~ 4,6-Dinitro-2-Methylphenol 2.55 5 U ug/l 12/05/91  sSwW846-8270
: N-Nitrosodiphenylamine 5.10 4 U wugfl 12/05/91 SW846-8270
4-Bromophenyl-Phenylether 5.10 4 U ug/l 12/05/91  sSW846-8270
Hexachlorobenzene 5.10 4 U ug/l 12/05/91 SWB46-8270
Pentachlorophenol 5.10 4 U ug/l 12/05/91 SW846-8270
Phenanthrene 5.10 4 U ug/l 12/05/91 SW846-8270
Anthracene 5.10 4 U ug/l 12/05/91  SW846-8270
Di-N-Butylphthalate 5.10 4 U ugfl 12/05/91 SwW846-8270
Fluoranthene §.10 4 U ug/l 12/05/91  SWB46-8270
Pyrene 5.10 4 U ug/l 12/05/91 SW846-8270
Butylbenzylphthalate 5x10 4 U ug/l 12/05/91  SW846-8270
3,3-Dichlorobenzidine 1.02 5 U ug/l1 12/05/91 SW846-8270
Benzo(a)Anthracene 5.10 4 U ug/fl 12/05/91 SW846-8270
bis(2-Ethylhexyl)Phthalate 5.10 4 U ug/l 12/05/91 SW846-8270
Chrysene 5.10 4 U ug/l 12/05/91 SW846-8270
Di-N-Octyl Phthalate 5.10 4 U ug/l 12/05/91  SW846-8270
u hen - =
Benzo(b)Fluoranthene 5.10 4 U ug/l 12/05/91 SW846-8270 [ EEDS006008

*! *RESULTS REPORTED IN SCIENTIFIC NOTATION: Ex.: 1.20 1 is 1.20 x 10 to the 1 =12
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SOUTHWEST LABORATORY OF OKLAHOMA, INC.

P00 Wes \1R~L} * Broken Arrow, Oklahoma 74012 =  Office (9is: 15]- _h 5 & Fax (Oiw) 251-283K 5
=)
CLIENT: Burns & McDonnell Engineering Co. Report: 8083.01 ‘f
2800 Fast 63rd Street =
Kansas City, MO 64130 Date: 12/13/91
Attn: Joe Marsh £y
SWLO #: 8083.01 Date Submitted: 11/25/91
PROJECT: ite II Sample Matrix: Water B
SAMPLE #: sz Depth From  : 0.00 &
LOCATION: Depth To : 0.00
Date Extracted: 11/25/91
COMMENTS :
N DATE REFERENCE
SEMIVOLATILE ORGANIC COMPOUNDS RESULT#* UNITS ANALYZED METHOD
Benzo(k)Fluoranthene 5.10 4 U ug/l 12/05/91  SwWB46-8270 54
Benzo(a)Pyrene 5.10 4 U ug/l 12/05/91 SW846-8270 ﬁ
Indeno(l,2,3~-cd)Pyrene 5.10 4 U ug/l 12/05/91 SW846-8270
Dibenz(a,h)Anthracene 5.10 4 U ug/1 12/05/91  SW846-8270
Benzo(g,h,i)Perylene 5.10 4 U ug/l 12/05/91  SW846-8270 S
7
&

B

"

Pt

s I

meia

LEEDS006009

*RESULTS REPORTED IN SCIENTIFIC NOTATION: Ex.: 1.20 1 is 1.20 x 10 to the 1 =-12
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1700 Vveatzkﬂ)an§ «  Broken A

CLIENT: Burns & McDonnell Engineering Co.
4800 East 63rd Street
Kansas City, MO 64130

Attn: Joe Marsh
SWLO #: 8083.02
PROJECT: KC Site II
SAMPLE #: MW-207A
LOCATION:
COMMENTS :
PARAMETER RESULT*

Total Petroleum Hydrocarbons 1.

% *RESULTS REPORTED IN SCIENTIFIC NOTATION:

Oklatioma

Office (V1IN

4012 .

Report:

Date: 12/13

Date Submitted:

Sdmple Matrix
Depth From
Depth To

DATE DATE

251285 Fax

SOUTHWEST LARORATORY OF OKLAHOMA, INC.

(O15) “1

8083.02

/91

11/25/91
Water

0.00

0.00

[T T

REFERENCE

UNITS PREPARED ANALYZED METHOD

mg/1

Ex.:

12/05/91 12/05/91

1.20 1 is 1.20 x 10

EPR-418.1

LEEDS006010

to the 1 = 12
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SO THWEST LARGT ATORY OF OKIL L1 TOMA. INC.
. vy o= Brokes 8 e OMTice $UIR) 251 4T e Fux (018 3{}?&_;Hm

CLIENT: Burns & McDounell Engin-iinuo Humarts 8083.02

+800 East 63rd Street

Kansas Clty, MO £4140 R B Vo

Attn: Joe Marsh

SWLO = 30853.02 D S Ui R TR BER S

PROJECT: KC Site II T Sample Matuvix:  Water

SAMPLE #: —-207 4 Depth From : 0.00

LOCATION:é;ﬂ) Depth To 0.00

Date Extracted: 11/25/91
COMMENTS :
DATE REFERENCE

SEMIVOLATILE ORGANIC COMPOUNDS RESULT* UNITS ANALYZED METHOD
Phenol 5.20 4 U ug/1 12/05/91 sSwW846-8270
bis(2-Chloroethyl)Ether 5.20 4 U ug/l 12/05/91 sSW846-8270
2-Chlorophenol 5.20 4 U ug/l1 12/05/91  SwW846-8270
1,3-Dichlorobenzene 5.20 4 U ug/l 12/05/91 SW846-8270
1,4-Dichlorobenzene 5.20 4 U ug/l 12/05/91  SW846-8270
Benzyl Alcohol 5.20 4 U ugfl 12/05/91  SW846-8270
1,2-Dichlorobenzene 5.20 4 U ug/l 12/05/91 SW846-8270
2-Methylphenol 5.20 4 U ug/1 12/05/91 SWB46-8270
bis(2-Chloroisopropyl)Ether 5.20 4 U ug/l 12/05/91 SW846-8270
4-Methylphenol 5.20 4 U ug/l 12/05/91  SwW846-8270
N-Nitroso-Di-n-Propylamine 5.20 4 U ug/l 12/05/91 SW846-8270
Hexachloroethane 5.20 4 U ug/l 12/05/91 SW846-8270
Nitrobenzene 5.20 4 U ug/l 12/05/91  SW846-8270
Isophorone 5.20 4 U ug/l 12/05/91 SW846-8270
2-Nitrophenol 5.20 4 U ug/l 12/05/91 SW846-8270
2,4-Dimethylphenol 5.20 4 U ug/l 12/05/91 SW846-8270
Benzoic Acid 2.60 5 U ug/l 12/05/91  SwW846-8270
bis(2~Chloroethoxy)Methane 5.20 4 U ug/l 12/05/91 SW846-8270
2,4-Dichlorophenol 5.20 4 U ug/l 12/05/91 SW846-8270
1,2,4-Trichlorobenzene 5.20 4 U ug/l 12/05/91  SW846-8270
Naphthalene 5.20 4 U ug/l 12/05/91 SW846-8270
4-Chloroaniline 5.20 4 U ug/l 12/05/91 SW846-8270
Hexachlorobutadiene 5.20 4 U wug/l 12/05/91  SwWB46-8270
4-Chloro-3-Methylphenol 5.20 4 U ug/l 12/05/91 SW846-8270
2-Methylnaphthalene 5.20 4 U ug/l 12/05/91 SW846-8270
Hexachlorocyclopentadiene 5.20 4 U ug/l 12/05/91 SW846-8270
2,4,6-Trichlorophenol 5.20 4 U wug/l 12/05/91  sSw846-8270
2,4,5-Trichlorophenol 2.60 5 U ug/l 12/05/91 SWB846-8270
2-Chloronaphthalene 5:420 4 U ug/l 12/05/91 SW846-8270
2-Nitroaniline 2.60 5 U ug/l 12/05/91  SW846-8270 LEEDS0060] 1
*RESULTS REPORTED IN SCIENTIFIC NOTATION: Ex.: 1.20 1 is 1.20 x 10 to the 1 =.12
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)oWest Al

CLIENT:

Kansas City,

Attn: Joe Marsh
SWLO #: 8083.02
PROJECT: KC Site II
SAMPLE #: Za07H
LOCATION:

COMMENTS :

SEMIVOLATILE ORGANIC COMPOUNDS

Dimethylphthalate
Acenaphthylene
3=-Nitroaniline
Acenaphthene
2,4-Dinitrophenol
4-Nitrophenol

Dibenzofuran
2,4~-binitrotoluene
2,6-Dinitrotoluene
Diethylphthalate
4-Chlorophenyl-Phenylether
Fluorene

4-Nitroaniline
4,6-Dinitro-2-Methylphencl
N-Nitrosodiphenylamine
4-Bromophenyl-Phenylether
Hexachlorobenzene
Pentachlorophenol
Phenanthrene

Anthracene
Di-N-Butylphthalate
Fluoranthene

Pyrene
Butylbenzylphthalate
3,3-Dichlorobenzidine
Benzo({a)Anthracene
bis(2-Ethylhexyl)Phthalate
Chrysene

Di-N-Octyl Phthalate
Benzo(b)Fluoranthene

*RESULTS REPORTED IN SCIENTIFIC NOTATION:

Burns & McDonnell Engineering Co.
4800 East 63rd Street
MO 64130

QUUW%”’ "1 LABORA’EO?’“.V OF OKILAHOMA, INC.

J)l )h“h

:k<n ATOW, (Dklaho Tatiis e (J|\ (D15} ;il-lhfh . 11\ 1918)
Report: 8083.02
Date: 12/13/91
bate submitted: 11/25/91
Sample Matrix: Water
Depth From : 0.00
Depth To : 0.00
Date Extracted: 11/25/91
DATE REFERENCE
RESULT* UNITS ANALYZED METHOD
5.20 4 U ug/l 12/05/91  SW846-8270
5.20 4 U ug/l 12/05/91  SW846-8270
2.60 5 U ug/l 12/05/91  SW846-8270
5.20 4 U ug/l 12/05/91  SW846-8270
2.60 5 U ug/l 12/05/91  SW846-8270
2.60 5 U ugfl 12/05/91  SW846-8270
5.20 4 U ugfl 12/05/91  SW846-8270
5.20 4 U ug/l 12/05/91  SW846-8270
5.20 4 U wug/l 12/05/91  SW846-8270
5.20 4 U ug/l 12/05/91  SwW846-8270
5.20 4 U ug/l 12/05/91  SW846-8270
5.20 4 U ug/l 12/05/91  SW846-8270
2.60 5 U ug/l 12/05/91  SW846-8270
2.60 5 U ug/l 12/05/91  SW846-8270
5.20 4 U ug/l 12/05/91  SW846-8270
5.20 4 U ug/l 12/05/91  SW846-8270
5.20 4 U ug/l 12/05/91  SW846-8270
5.20 4 U ug/l 12/05/91 SwW846-8270
5.20 4 U ug/l 12/05/91 SW846-8270
5.20 4 U ug/l 12/05/91  SW846-8270
5.20 4 U ug/l 12/05/91  SwW846-8270
5.20 4 U ug/l 12/05/91  SW846-8270
5.20 4 U ug/l 12/05/91  SW846-8270
5.20 4 U ug/l 12/05/91  SW846-8270
1.04 5 U ugfl 12/05/91  SW846-8270
5.20 4 U ug/l 12/05/91  SW846-8270
5.20 4 U ug/l 12/05/91  SW846-8270
5.20 4 U ug/l 12/05/91  SW846-8270
5.20 4 U ugfl 12/05/91  SW846-8270
5.20 4 U ug/l 12/05/91  SwW846-8270 LEEDS006012

Ex.:

1.20 1 is 1.20 x 10 to the 1 =,12



l L)() \‘r it «ihm .

CLIENT:

4800 East 63rd Street
Kansas City, MO 64130

Attn: Joe Marsh

SWLO #: 8083.02
PROJECT: KC Site IT
SAMPLE #:,Mﬁfsomd
LOCATION: /.
COMMENTS :

SEMIVOLATILE ORGANIC COMPOUNDS RESULT*

Benzo (k)Fluoranthene 5.20
Benzo(a)Pyrene 5.20
Indeno(1,2,3-cd)Pyrene 5.20
Dibenz(a,h)Anthracene 5.20
Benzo(g,h,i)Perylene 5.20

*RESULTS REPORTED IN SCIENTIFIC NOTATION: Ex.:

Burns & McDonnell Engineering Co.

- SOUTHWEST LABORATORY OF OKIAHIOMA, INC.

Brokpn Arrow, Okl.ihu:m =

f ix (9]5) J] 2858

i 2 -

Orfue (D15} 251-28358

Report: 8083.02

Date: 12/13/91

Date Submitted: 11/25/91

1.20 1 is 1.20 x 10 to the 1 =,

e Sample Matrix: Water

Depth From H 0.00

Depth To 0.00

Date Extracted: 11/25/91
DATE REFERENCE

UNITS ANALYZED METHOD
U ug/1 12/05/91 SW846-8270
U ug/l 12/05/91 SW846-8270
U ug/1 12/05/91 SWB846-8270
U ug/l 12/05/91 SW846~-8270
U ug/l 12/05/91 SW846-8270
LEEDS006013
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SOUTHWEST LABORA'{O}}__‘»‘{Q@? OKLAHOMA, INC.

g@ﬁ___kg_ﬂ___g‘w__ﬁL““__L,,WﬁM, s _
[ s L010Y s - Fax Wiy 231-2359

1700 Wacr Al - Droleco miue. Sk

CLIENT¢ Rwurna & McDonuell Waste Lon., Inc. Report: 5099.031
10881 Lowell Avenua
Overland Park, X5 66210 Date: 04/07/92
Attn: Joa Marsh
SWLO #: 9099,01 Date Submitted: 03/24/92
PROJECT: EKC Site IY Sample Matrix: Watar
SBAMPIE #: GW-201B Dapth From I 0.00
LOCATION: Depth To : 0.00
Date Extractaed: 03/248/92
COMMENTS 2
DATE REFERENCE
SEMIVOLATILE ORGANIC COMPOUNDS RESULT* UNITS ANALYZ2ED METHOD
Phenol 1.00 iU ug/1 03/27/92 BWad6-8270
bis(2-ChloroethyljEther 1.00 10 ug/1 03/27/92  sws4s-8270
2-chloxophanel 1.00 i1 U ug/1 03/27/92 BW846-8270
1,3-Dichlerobenzena 1.00 1w ug/l  03/27/92 8WB46-8270
1,4~Dichlorcbenzans 1.00 1 U0 ug/1 03/27/92 SW846=8270
Bangyl Alcohol i.00 10U ug/1 03/27 /92 EW846-8270
1, 2-Diahlorchanzends 1.an T I sy LEWED WYY aoas—azro
2-Methylphenal 1.00 10U ug/a 03/27/92  swaae-a270
bis(2—chloraisopropyl)sthar 1.00 1 U ug/1 03/27/92  swsa6-8270
4-Methylphenal l.00 10 ug/y 03/27/92 gws46-8270
N-Nitrosn-Di—n-Propylaniﬁe 1.00 1 U ug/1 03/27/92  swe46-8270
Hexachloroethane 1.00 1vu ugna 03/27/92  sW846-8270
Nitrobanzene 1.00 10 ug/1 03/27/92 8WB846-8270
Isophorone 1.00 10 ug/) 03/27/92 BWB46=~8270
I Mikmwephomal 1.uu L U ug/1  a3/27/92 EWR4E—anIn
2,4-Dimetnylpnenol 1.00 10 ug/2 03/27 /92  BWB46-8270
Benzoic Aciq ' 5.00 10U ug/1 03/27/32  swea6-a270
bia(2-Ch1aroethcxy)uethana l.00 18 ug/l 63/27/92 Swa4e-8270
2,4~Dichlorophenocl 1.00 1 U ug/1 03/27/92 sws4as6-827¢
1.2,4-Trichlorcbenzene 1.00 1 U ug/1 03/27/92 SwWa46-8270
Naphthalene 1.00 1 u ug/1 63737 /92  8wWB46~8270
4-Chloroaniline 1.00 10 ug/1 03/27/92 SWB46-8270
Hexachlorcbutadiene i.00 10 ug/1 03/27 /92 SW846-8270
4-Chlarn-3—ubthrlphanol i1.00 1o ug/1 03/27/92 SWe4e6-8270
2-Methylnaphthalene 1.00 10 ug/1 03/27/92 S5W846-8270
Hexachlnrocyclnpentndiene 1.00 1 U ug/1 03/27/92 EW8d6—-8270
Z2,4,6-Trichloraphenal 1.00 10 uwgn1 03/27/92  8W846-8270
2,4,5-Trichlorophenoal - 3.00 1U wug/1 03/27/92  swB46-8270
2~Gblarnnaphthnlene 1.00 1 U ug/l 03/27/92 SWB46-8270
2-Nitroaniline 3.00 10U ug/1 03/27/92  sws4a6-8270

*RESULTS REPORTED IN SCIENTIFIC NOTATION: Ex.: 1.20 1 is 1,20 x 10 to the 1 = 12

LEEDS006014



‘a()UI’HWT E lABOMTOR& OF KLAHO\IA INC

W S HEroneh JArcow, Obliabes : - fJ{FniG (g {w\

CLIENT: Burns & McDonnell Waste Con., Ipr «eport: 9099.01

10881 Lowell Avenue

Overland Park, KS 66210 Date: 04/06/92

Attn: Joe Marsh

SWLO #: 9099.01 Date Submitted: 03/24/92 %%

PROJECT: KC Site II ' Sample Matrix: Water

SAMPLE #: GW-201B Depth From £ 0.00

LOCATION: Depth To 3 0.00 Z
Date Extracted: 03/24/92 s

COMMENTS :

DATE REFERENCE

SEMIVOLATILE ORGANIC COMPOUNDS RESULT* UNITS ANALYZED METHOD

Dimethylphthalate 1.00 1 U ug/l 03/27/92 SwW846-8270 E
Acenaphthylene 1.00 1 U ug/l 03/27/92 5W846-8270

3-Nitroaniline 5.00 1U ug/l 03/27/92 SwW846-8270 @
Acenaphthene 1.00 1 U ug/1l 03/27/92 SW846-8270 Eﬁ
2,4-Dinitrophenol 5.00 1U ug/l 03/27/92 SW846-8270

4-Nitrophenol 5.00 1U ug/l 03/27/92 SwW846-8270 -
Dibenzofuran 1.00 17U ug/L 03/27/92 SW846-8270 Te
2,4-Dinitrotoluene 1.00 1 U ug/l 03/27/92 SwW846-8270 &
2,6-Dinitrotoluene 1.00 1 U ug/l 03/27/92 SW846-8270

Diethylphthalate 1.00 1 U ug/l 03/27/92 SW846-8270 £
4-Chlorophenyl-Phenylether 1.00 1 U wug/l 03/27/92 SW846-8270 &
Fluorene 1.00 1 U ug/l 03/27/92 SwW846-8270

4-Nitroaniline 5.00 11U ug/l 03/27/92 SW846-8270 ”
4,6-Dinitro~2-Methylphenol 5.00 10 ug/l 03/27/92 SW846-8270 Eg
N-Nitrosodiphenylamine 1.00 10 ug/l 03/27/92 SW846-8270
4-Bromophenyl-Phenylether 1.00 1 U ug/l 03/27/92 SW846-8270

Hexachlorobenzene 1.00 1 U wug/l 03/27/92 SW846-8270 g%
Pentachlorophenol 1.00 0 J ug/l 03/27/92 sSwW846-8270

Phenanthrene 1.00 1vU ug/l 03/27/92 SW846-8270

Anthracene 1.00 1 U ug/l 03/27/92 SW846-8270 2
Di~N-Butylphthalate 1.00 1 U ug/l 03/27/92 SW846-8270 2
Fluoranthene 1.00 1 U ug/l 03/27/92 SW846~8270

Pyrene 1.00 1 U ug/l1 03/27/92 Sw846-8270 gy
Butylbenzylphthalate 1.00 ° 1 U ug/l 03/27/92 SwW846-8270 é;
3,3-Dichlorcbenzidine 2.00 1 U ug/l 03/27/92 SwW846-8270

Benzo(a)Anthracene 1.00 1 U ug/l 03/27/92 SW846-8270 -
bis(2-Ethylhexyl)Phthalate 1.00 1 U ug/1 03/27/92 SW846-8270
Chrysene 1.00 10 ug/1 03/27/92 SWB46-8270 L
Di~N-Octyl Phthalate 1.00 1 U ug/l 03/27/92 SW846-8270

Benzo (b)Fluoranthene 1.00 s I

ug/l  03/27/92 SwW846-8270

*RESULTS REPORTED IN SCIENTIFIC NOTATION: Ex.: 1.20 1 is 1.20 x 10 to the 1 = 12

I

LEEDS006015
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1700 West Albany «

10881 Lowell Avenue
Overland Park, KS 66210

broken Arrow, Oklahoma 74012

CLIENT: Burns & McDonnell Waste Con., Ip-

L L\J'w_.,

eport: 9099.01

Date: 04/06/92

IR

SOUTHWEST LABORATORY OF OKLAHOMA INC

Attn: Joe Marsh
SWLO #: 9099.01 Date Submitted: 03/24/92
PROJECT: KC Site II Sample Matrix: Water
SAMPLE #: GW-201B Depth From 2 0.00
LOCATION: Depth To H 0.00
Date Extracted: 03/24/92
COMMENTS:
DATE REFERENCE
. SEMIVOLATILE ORGANIC COMPOUNDS RESULT* UNITS ANALYZED METHOD
Benzo (k)Fluoranthene 1.00 1U ug/1 03/27/92 SW846-8270
Benzo(a)Pyrene 1.00 1 U ug/l 03/27/92 SW846-8270
Indeno(l,2,3~-cd)Pyrene 1.00 1U ug/l 03/27/92 SW846-8270
Dibenz (a,h)Anthracene 1.00 19U ug/1 03/27/92 SW846-8270
Benzo(g,h,i)Perylene 1.00 10 ug/l 03/27/92 SwWB46-8270

*RESULTS REPORTED IN SCIENTIFIC NOTATION: Ex.:

1.20 1 is 1.20 x 10 to the 1

= 12

LEEDS006016
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SOUTHW LST LABORATORY OF OM XHO \'L”\ L\IC

i
b1

i Uu &fm AH.L ! vktﬂ Arrow, Oklahoma 74612 G 28T 4 ¥ . _'1‘\a\

CLIENT: Burns & McDonnell Waste Con., Inc. Remort: $099.01

10881 Lowell Avenue o

Overland Park, KS 66210 Date:ge4/06/92 X

Attn: Joe Marsh © -

SWLO #: 9099.01 ’ -e Submitted: 03/24/92 g

PROJECT: KC Site II Sample Matrix: Water >

SAMPLE #: GW-201B . Depth From = 0.00

LOCATION: Depth To g 0.00 o

COMMENTS : i - 5

DATE DATE REFERENCE gg

PARAMETER RESULT* UNITS PREPARED ANALYZED METHOD

Total Petroleum Hydrocarbons 3.00 0 mg/l 03/25/92 03/25/92 EPA 418.1

5

=

£V
v

3

B

PoRary
Eﬂ. ’»!(5

*RESULTS REPORTED IN SCIENTIFIC NOTATION: Ex.: 1.20 1 is 1.20 x 10 to the 1 =12

LEEDS006017
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SOUTHWEST LABORATORY OF OKLAHOMA, INC.

700 West Alba = Broken Arrow, ]lF" L g «  Qifice (918) 251-2858 =« Fax (918) 251-2858
_\ ) -
CLIENT: Burns & McDonnell Waste Con., Inc. Report: 9099.02
10881 Lowell Avenue
Overland Park, KS 66210 Date: 04/06/92

Attn: Joe Marsh

SWLO #: 9099.02 Date Submitted: 03/24/92
PROJECT: KC Site II Sample Matrix: Water
SAMPLE #: GW-202B Depth From § 0.00
LOCATION: Depth To : 0.00
Date Extracted: 03/24/92
COMMENTS : .
DATE REFERENCE
SEMIVOLATILE ORGANIC COMPOUNDS RESULT* UNITS ANALYZED METHOD
Phenol 5.00 2 U ug/l 03/31/92 SW846~8270
bis(2-Chloroethyl)Ether 5.00 2 U ug/l 03/31/92 SW846-8270
2-Chlorophenol 5.00 2 U ug/l 03/31/92 sSwW846-8270
1,3-Dichlorobenzene 5.00 2 U ug/l 03/31/92 SW846-8270
1,4-Dichlorobenzene 5.00 2 U ug/l 03/31/92 Sy846-8270
Benzyl Alcohol 5.00 2 U ug/l 03/31/92 SW846-8270
1,2-Dichlorobenzene 5.00 2 U ug/l 03/31/92 sSwW846-8270
2-Methylphenol 5.00 2 U ug/l 03/31/92 SW846-8270
‘bis(2~Chloroisopropyl)Ether 5.00 2 U ug/l 03/31/92 SW846-8270
4-Methylphenol 5.00 2 U ug/l 03/31/92 SW846-8270
N-Nitroso-Di-n-Propylamine 5.00 2 U ug/l 03/31/92 SW846~-8270
Hexachloroethane . 5.00 2 U wug/l 03/31/92 SW846-8270
Nitrobenzene 5.00 2 U ug/l 03/31/92 SW846-8270
Isophorone 5.00 2 U ug/l 03/31/92 SW846-8270
2-Nitrophenol 5.00 2 U ug/l 03/31/92 SW846-8270
2,4-Dimethylphenol 5.00 2 U ug/l 03/31/92 SwW846-8270
Benzoic Acid 2.50 3 U ug/l 03/31/92 SW846-8270
bis(2~Chloroethoxy)Methane 5.00 2 U ug/l 03/31/92 sSw846-8270
2,4-Dichlorophenol 5.00 2 U ug/l 03/31/92 SW846-8270
1,2,4-Trichlorobenzene 5.00 2 U ug/l 03/31/92 SW846-8270
Naphthalene 5.00 2 U ug/l 03/31/92 SW846-8270
4~Chlorocaniline 5.00 2 U ug/l 03/31/92 sSwW846-8270
Hexachlorobutadiene 5.00 2 U ug/l 03/31/92 SwW846-8270
4~Chloro=-3-Methylphenol 5.00 2 U ug/l 03/31/92 SW846~-8270
2~Methylnaphthalene 5.00 2 U ug/l 03/31/92 SW846-8270
Hexachlorocyclopentadiene 5.00 2 U ug/fl 03/31/92 SW846-8270
2,4,6~Trichlorophenol 5.00 2 U wug/l 03/31/92 SW846-8270
2,4,5-Trichlorophenol 2.50 3 U ug/l 03/31/92 SW846-8270
2-Chloronaphthalene 5.00 2 U ug/1I 03/31/92 SW846-8270
2-Nitroaniline 2.50 3 U ug/l 03/31/92 SW846-8270

*RESULTS REPORTED IN SCIENTIFIC NOTATION: Ex.: 1.20 1 is 1.20 x 10 to the 1 = 12

LEEDS006018
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SOUTHWEST LABORATORY OF OKLAHOMA, INC. :

el West Albuny o+ Broken Arrow, Oklakeoma 74012+ Office \?38) 231—;5“ i ;3;-2,43 =B
; ﬁ;
CLIENT: Burms & McDonnell Waste Con., Inc. deport: 9099.02 L
10881 Lowell Avenue W ¥
Overland Park, KS 66210 Date: 04/06/92 =
Attn: Joe Marsh #
SWLO #: 9099.02 Date Submitted: 03/24/92 %
PROJECT: KC Site II Sample Matrix: Water ki
SAMPLE #: GW-202B Depth From H 0.00
LOCATION: Depth To : 0.00 :
Date Extracted: 03/24/92 gg
COMMENTS : i
DATE REFERENCE
SEMIVOLATILE ORGANIC COMPOUNDS RESULT* UNITS ANALYZED METHOD
Dimethylphthalate 5.00 2 U ug/l 03/31/92 SWB46-8270
Acenaphthylene 5.00 2 U wug/l 03/31/92 SwW846-8270
3-Nitroaniline 2.50 3 U ug/l 03/31/92 SwW846-8270 p
Acenaphthene 5.00 2 U ug/l 03/31/92 SW846-8270 £t
2,4-Dinitrophenol 2.50 3 U ug/l 03/31/92 SWB46-8270 e
4-Nitrophenol 2.50 3 U ug/l 03/31/92 SW§46-8270
Dibenzofuran 5.00 27U wug/l 03/31/92 SW846-8270 £
2,4-Dinitrotoluene 5.00 2 U ug/l 03/31/92 SW846-8270 s
2,6=-Dinitrotoluene 5.00 2 U ug/1 03/31/92 SW846-8270
Diethylphthalate 5.00 2 U ug/1 03/31/92 SW846-8270 3
4-Chlorophenyl-~Phenylether 5§.00 2 U ug/l 03/31/92 SwW846-8270 gg
Fluorene 5.00 2 U ug/l 03/31/92 SW846-8270 =
4-Nitroaniline : 2.50 3 U ug/l 03/31/92 SW846-8270
4,6-Dinitro-2-Methylphenol 2.50 3 U ug/l 03/31/92 SW846-8270 g2
N-Nitrosodiphenylamine 5.00 27U ug/l 03/31/92 SwW846-8270 B
4-Bromophenyl-Phenylether 5.00 2 U ug/l 03/31/92 SW846-8270
Hexachlorobenzene 5.00 2 U ug/1 03/31/92 SW846-8270 2]
Pentachlorophenol 5.00 2 U ug/l 03/31/92 SW846-8270 EF
Phenanthrene 5.00 2 U ug/l 03/31/92 SW846-8270
Anthracene 5.00 2 U ug/1 03/31/92 SwW846-8270 =
Di-N-Butylphthalate 5.00 2 U ug/l 03/31/92 SwW846-8270
Fluoranthene 5.00 2 U wug/l 03/31/92 SwW846-8270 =
Pyrene 5.00 2 U ug/l 03/31/92 SW846-8270
Butylbenzylphthalate 5.00 2 U ug/l 03/31/92 SW846-8270 i
3,3-Dichlorobenzidine 1.00 3 U ug/1 03/31/92 SW846-8270 i
Benzo(a)Anthracene 5.00 2 U wug/l 03/31/92 SW846-8270
bis (2-Ethylhexyl)Phthalate 5.00 2 U ug/l 03/31/92 SwW846-8270 2z
Chrysene 5.00 2 U ug/l 03/31/92 SW846-8270 i
Di-N-Octyl Phthalate 5.00 2 U ug/l 03/31/92 SW846-8270 ‘
Benzo(b)Fluoranthene 5.00 2 U ug/l 03/31/92 SW846~8270

*RESULTS REPORTED IN SCIENTIFIC NOTATION: Ex.: 1.20 1 is 1.20 x 10 to the 1 = 12
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SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1700 West Albany <+ Broken Arrow, Oklahoma 74012 <« Office (918) 251-2§<9 «  Fax (91%) 251-2538

. (
CLIENT: Burns & McDonnell Waste Con., Inc. ;égrté.9099.02
10881 Lowell Avenue P

Overland Park, KS 66210 Date: 04/06/92

Attn: Joe Marsh

SWLO #: 9099.02 Date Submitted: 03/24/92
PROJECT: KC Site II Sample Matrix: Water
SAMPLE #: GW-202B Depth From : 0.00
LOCATION: Depth To : 0.00
Date Extracted: 03/24/92
COMMENTS :
. DATE REFERENCE
SEMIVOLATILE ORGANIC COMPOUNDS RESULT* UNITS ANALYZED METHOD
Benzo (k)Fluoranthene 5.00 2 U ug/l 03/31/92 sSwW846-8270
Benzo(a)Pyrene 5.00 2 U wug/l 03/31/92 SW846-8270
Indeno(l,2,3-cd)Pyrene 5.00 2 U ug/l 03/31/92 SW846-8270
Dibenz(a,h)Anthracene 5.00 2 U ug/l 03/31/92 sSwW846-8270
Benzo(g,h,i)Perylene 5.00 2 U ug/l 03/31/92 SwW846-8270

*RESULTS REPORTED IN SCIENTIFIC NOTATION: Ex.: 1.20 1 is 1.20 x 10 to the 1 = 12

LEEDS006020



_ O[T I W»TST LABORATORX OE \)hfdiﬁiOMA INC

ien Arrow, Oklahomz 74012 - EL_lt'H. Fax (‘ﬂn) S5l
CLIENT: Burns & McDonnell Waste Con., Inc. Report: 90989.02
10881 Lowell Avenue .
Ooverland Park, KS 66210 Date: 04/06/92 s
Attn: Joe Marsh
SWLO #: 9099.02 Date Submitted: 03/24/92 3
PROJECT: KC Site II Sample Matrix: Water S
SAMPLE #: GW-202B Depth From : 0.00
LOCATION: Depth To s 0.00 e
COMMENTS : o
DATE DATE REFERENCE
PARAMETER RESULT* UNITS PREPARED ANALYZED METHOD
Total Petroleum Hydrocarbons 2.50 1 mg/l 03/25/92 03/25/92 EPA 418.1

*RESULTS REPORTED IN SCIENTIFIC NOTATION:

Ex.:

:

e}

DERe £
i

&3

s

Bl

-

1.20 1 is 1.20 x 10 to the 1 = 12
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SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1700 West Albany <« Broken Arrow, Oklahoma 74012 = Office (918) 251-2858 «  Fax (918) 251-2858

CLIENT: Burns & McDonnell Waste Con., Inc. sort: 9099.04
10881 Lowell Avenue -
Ooverland Park, KS 66210 Date: 04/06/92

Attn: Joe Marsh

SWLO #: 9099.04 Date Submitted: 03/24/92
PROJECT: KC Site II Sample Matrix: Water
SAMPLE #: GW-209B Depth From H 0.00
LOCATION: « Depth To : 0.00
Date Extracted: 03/24/92
COMMENTS :
. DATE 'REFERENCE
SEMIVOLATILE ORGANIC COMPOUNDS RESULT* UNITS ANALYZED METHOD
Phenol 1.00 1U ug/lL 03/27/92 SW846-8270
bis (2-Chloroethyl)Ether 1.00 1 U ug/l 03/27/92 SWB46-8270
2-Chlorophenol 1.00 1 U ug/l 03/27/92  sSwW846-8270
1,3-Dichlorobenzene 1.00 1 U ug/l 03/27/92  SW846-8270
1,4-Dichlorobenzene 1.00 1 U ug/l 03/27/92 SwW846-8270
Benzyl Alcohol 1.00 1 U ug/l 03/27/92  sSwW846-8270
1,2-Dichlorobenzene 1.00 1 U wug/l 03/27/92 sSwW846-8270
2-Methylphenol 1.00 1 U ug/l 03/27/92 SW846-8270
bis(2-Chloroisopropyl)Ether 1.00 1 U ugf/l 03/27/92 SW846-8270
4-Methylphenol 1.00 1 U ug/l 03/27/92 SW846-8270
N-Nitroso-Di-n-Propylamine 1:00 1 U ug/l 03/27/92 SwW846-8270
Hexachloroethane 1.00 1 U ug/l 03/27/92 SW846-8270
Nitrobenzene 1.00 1 U ug/l 03/27/92 SwW846-8270
Isophorone 1.00 1 U ug/l 03/27/92 SW846-8270
2-Nitrophenol 1.00 -1 U ug/l 03/27/92 SW846-8270
2,4~-Dimethylphenol 1.00 1 U ug/l 03/27/92 SW846-8270
Benzoic Acid 5.00 1U ug/l 03/27/92 SW846-8270
bis(2-Chlorocethoxy)Methane 1.00 1 U ug/l 03/27/92 SW846-8270
2,4-Dichlorophenol 1.00 1 U ug/l 03/27/92 SW846-8270
1,2,4-Trichlorobenzene 1.00 1 U ug/l 03/27/92 SW846-8270
Naphthalene * 1.00 1 U ug/l 03/27/92 SW846-8270
4-Chloroaniline 1.00 1U ug/l 03/27/92 SW846-8270
Hexachlorobutadiene 1.00 1 U ug/l 03/27/92  sSwW846-8270
4-Chloro-3-Methylphenol 1.00 1 U ug/l 03/27/92 SW846-8270
2-Methylnaphthalene 1.00 1 U ug/l 03/27/92 SW846-8270
Hexachlorocyclopentadiene 1.00 1 U ug/l 03/27/92 SW846-8270
2,4,6-Trichlorophenol 1.00 1 U ug/l 03/27/92  SwW846-8270
2,4,5-Trichlorophenol 5.00 1 U ug/l 03/27/92 SW846~-8270
2-Chloronaphthalene 1.00 1 U ug/l 03/27/92  SW846-8270
2-Nitroaniline 5.00 1U ug/l 03/27/92 SW846-8270

*RESULTS REPORTED IN SCIENTIFIC NOTATION: Ex.: 1.20 1 is 1.20 x 10 to the 1 = 12

.

LEEDS006022



TOWY, 03;1,:‘,(_:7-.3 7012 = Office (918) 2 2855 ¢ Fax {9183) 251-253
CLTIENT: Burns & McDonnell Waste Con., Inc. Report: 9099.04 -
10881 L.owell Avenue -
Overland Park, KS 66210 Date: 04/06/92 o
Attn: Joe Marsh A
SWLO #: 9099.04 Date Submitted: 03/24/92 5
PROJECT: KC Site II Sample Matrix: Water )
SAMPLE #: GW-209B Depth From o 0.00
LOCATION: Depth To + . 0.00 0
Date Extracted: 03/24/92 =
COMMENTS : - =~
DATE REFERENCE ii
SEMIVOLATILE ORGANIC COMPOUNDS RESULT* UNITS ANALYZED METHOD
Dimethylphthalate 1.00 1 U ug/l 03/27/92 SW846-8270
Acenaphthylene 1.00 1 U ugf/l 03/27/92 SW846-8270
3-Nitroaniline 5.00 1U ug/l 03/27/92 sSW846-8270
Acenaphthene 1.00 1 U ug/l 03/27/92 SwB46-8270 &
2,4-Dinitrophenol 5.00 1U ug/l 03/27/92 sSW846-8270
4-Nitrophenol 5.00 1 U ugf/l 03/27/92 s5W846-8270 B
Dibenzofuran 1.00 1 U ug/l 03/27/92 SwW846-8270 &
2,4~Dinitrotoluene 1.00 1 U ug/l 03/27/92 sSW846-8270 B
2,6-Dinitrotoluene 1.00 1 U ug/l 03/27/92 SW846-8270
Diethylphthalate 1.00 1 U ug/l 03/27/92 SW846-8270 73
4-Chlorophenyl-Phenylether 1.00 1vu ug/l 03/27/92  sSwW846-8270 %g
Fluorene 1.00 1U ug/l 03/27/92 SW846-8270
4-Nitroaniline 5.00 1 U ug/l 03/27/92 5W846-8270
4,6-Dinitro-2-Methylphenol 5.00 11U ug/l 03/27/92 swW846-8270 §§
N-Nitrosodiphenylamine . 1.00 1 U ug/l 03/27/92 SW846-8270 22
4-Bromophenyl-Phenylether 1.00 1 U ug/l 03/27/92 SW846-8270
Hexachlorobenzene 1.00 1 U ug/l 03/27/92 SwW846-8270 ]
Pentachlorophenol 1.00 1 U ug/l 03/27/92 SW846-8270 o
Phenanthrene 1.00 1U ug/l 03/27/92 swWB46-8270
Anthracene ' 1.00 1 U ug/l 03/27/92 SW846-8270 n
Di-N-Butylphthalate 1.00 1 U ug/l 03/27/92 SW846-8270 i
Fluoranthene ' 1.00 1 U ug/l 03/27/92 5W846-8270
Pyrene 1.00 1 U ug/l 03/27/92 SW846~8270 -
Butylbenzylphthalate 1.00 1 U ug/l 03/27/92 SW846-8270 LE
3,3-Dichlorobenzidine ' 2.00 1U wug/l 03/27/92 SwW846-8270 e
Benzo(a)Anthracene 1.00 1 U ug/l 03/27/92 swWB46-8270
bis(2-Ethylhexyl)Phthalate 1.00 1U ug/l 03/27/92 swW846-8270 £2
Chrysene 1.00 17U ug/l 03/27/92 SwW846-8270 i
Di-N-Octyl Phthalate 1.00 1 U ug/l 03/27/92  sSwW846-8270
Benzo(b)Fluoranthene 1.00 1 U ug/l 03/27/92 SwW846-8270 ;E
*RESULTS REPORTED IN SCIENTIFIC NOTATION: Ex.: 1.20 1 is 1.20 x 10 to the 1 = 12 ..
b4
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SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1700 West Albany - Broken Arrow, Oklahoma 74012 =  Office (918) 251-2858 =  Fax (918) 251-2858

CLIENT: Burns & McDonnell Waste Con., Inc. Report: 9099.04
10881 Lowell Avenue
4 Overland Park, KS 66210 Date: 04/06/92

! Attn: Joe Marsh

¥ SWLO #: 9099.04 Date Submitted: 03/24/92
i PROJECT: KC Site II Sample Matrix: Water
SAMPLE #: GW-209B Depth From % 0.00
i LOCATION: Depth To : 0.00
{ = Date Extracted: 03/24/92
) COMMENTS :
b= DATE REFERENCE
SEMIVOLATILE ORGANIC COMPOUNDS RESULT* UNITS ANALYZED METHOD
Benzo (k)Fluoranthene 1.00 1 U ug/l 03/27/92 SW846-8270
Benzo (a)Pyrene 1.00 1 U ug/l 03/27/92 5W846-8270
Indeno(1l,2,3~cd)Pyrene 1.00 1 U ug/l 03/27/92 SW846-8270
Dibenz(a,h)Anthracene 1.00 1 U ugf/fl 03/27/92 SwW846-8270
1 U ug/l 03/27/92 SwW846-8270

Benzo(g,h,i)Perylene 1.00

*RESULTS REPORTED IN SCIENTIFIC NOTATION: Ex.: 1,20 1 is 1.20 x 10 to the 1 = 12

& LEEDS006024



3 SOUTHWEST LABORATORY OF OKLAHOMA, INC.

1700 West Albany = Broken Arrow, Oklahoma 74012 e Office (918) 251-2858 + Fax (218) 251-2858 *

4

o

CLIENT: Burns & McDonnell Waste Con., Inc. Report: 9099.04
10881 Lowell Avenue i
Overland Park, KS 66210 Date: 04/06/92 :
Attn: Joe Marsh s
SWLO #: 9099.04 Date Submitted: 03/24/92 M
PROJECT: EKC Site II Sample Matrix: Wwater !
SAMPLE #: GW-209B Depth From 2 0.00
LOCATION: Depth To : 0.00 o
COMMENTS : F
DATE DATE REFERENCE
PARAMETER RESULT* UNITS PREPARED ANALYZED METHOD -

Total Petroleum Hydrocarbons 1.70 O mg/l 03/25/92 03/25/92 EPA 418.1

o

*RESULTS REPORTED IN SCIENTIFIC NOTATION: Ex.: 1.20 1 is 1.20 x 10 to the 1 = 12
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