
A COMPARISON OF DIOXIN LEVELS FOUND II{ RESIDENTIAL
SOILS OF'DAVIS COTINTY UTAH WITH TI{OSE FOTIND IN

RESIDENTIAL SOILS IN THE DENVER FRONT RANGE

Jwre24.2003

TFSE\
". {1*

i*tqq 
**Submitted to:

Marv Maxell/Steven Packiram
Utah Division of Air Quality

P.O. Box 144820
150 North 1950 West

Salt Lake Ciry, Utah 841144820

Prepared by:

Roclcy Mountain Center for Occupational and Environmental Health
Deparbment of Family and Preventive Medicine

University of Utah
75 South 2000 East

Salt Lake CiW. Utah 84112-5120



TABLE OF CONTENTS

INTRODUCTION

l.I Overview of the Issue

1.2 Definition of Dioxins

1,3 Calculation of TCDD Equivalents in Soil

1.4 Purpose of This Study

MATERIALS AND METHODS

2.1 Study Area

2.2 Sampling Procedure

2.3 Sample Analysis

2.4 Quality Assurance
Duplicates
Independent Data Validation

RESULTS AT\D DISCUSSION

3.1 Data Validation Results

3.2 TEQ Values in Field Sample and Comparison to Denver Front Range

3.3 Contribution of Congeners Below the Quantitation Limit Q{on-Detects)

3.4 Contribution of Specific Congeners

3.5 Quality Control Samples
Duplicates
Data Validation

3.6 Evaluation of Potential Codounders

j.7 Comparison to Human Health-Based Guidelines

CONCLUSIONS

REFERENCES

APPENDIX A:

APPENDIX B:

APPENDIX C:
Range

APPENDIX D:

Laboratory Analytical Reports

Detailed Sample Location Map and Site Descriptions

Calculation of TEQ Values for Davis County and Denver Front

Contribution of Non-Detects to TEQ Values for Each Sample

3

4

5

5

6

8
8

8

9

I2

I3

15
15
t6

16

17

l 8

20

Page 1 of20



APPENDIX E: Individual Congener Contribution to TEQ Values for Each Sample

APPENDIX F: Data Validation Report

LIST OF FIGTIIRES

Figure 1: Sampling Locations in Davis County ........... 6
Figure 2: Denver Front Range Data Plot ................... 10
Fieure 3: Davis Count-.r Data Plot ............ 10
Fieure 4: Log Transformed Plot of Denver Front Range Data ....................,. 11
Fizure 5: Log Transformed Plot of Davis County Data .............. 11
Fizure 6: Contribution of Non-Detected Congeners ....................I2
Fizure 7: Overall Contribution by Coneener in Davis Count], ....14
Fizure 8: Overall Congener Contribution. No TEFs Applied ...... 15
Fizure 8: Graph of TOC vs. TEO ............ 17
Fieure 9: Davis County Dioxin Level Compared to Health Criteria ............. 18

LIST OF TABLES

Table 1: List of Analvtes and TEFs3 ..........4
Table 2: Davis Countv and Denver Front Range Residential Soil Dioxin Concentrations9
Table 3: Summarv of Statistical Data ...... 11
Table 4: Davis Countlr and Denver Front Range %o Contribution by Coneener ............. 13
Table 5 : Anal)'sis of Duglisates ............. 16

Pase 2 of20



INTRODUCTION

7.7 Overview of the Issue

Dioxins can be formed and released into the environment from multiple sources
including, but not limited to, the combustion of municipal and medical waste, combustion
of coal and wood from power plants, combustion of petroleum-based compounds, wood
burning furnaces, uncontrolled burning of waste, forest and brush fires, structural fires,
cement kilns, metals processing, and chemical manufacturing. Dioxins can be found in
soils and other environmental media after atmospheric transport and deposition. Dioxins
are a potential health concern because they may increase risk of cancer and other adverse
health effects at very low exposure levels. Dioxins are persistent environmental
chemicals that accumulate in the food chain because of their hydrophobic and lipophilic
nature and resistance to metabolism.

It is desirable to measure ambient concentrations of dioxins in soil and other
environmental media to allow comparison of these levels with dioxin levels from sites
with regulatory or health concerns. A comprehensive study to characterize dioxins, furans
and PCBs in soil samples from the Denver Front Range area was funded by the U.S. EPA
and completed in July 2001. The study was performed to establish typical ambient
concenkations of these chemicals in soils in and around Denver for comparison with soil
samples collected at the Rocky Mountain Arsenal.

For the study, samples of soils were collected in five basic land use categories:
Agricultural, Commercial, Industrial, Open Space and Residential. The soils were
analyzed for the 29 congeners in the polychlorinated dioxin/furan/biphenyl group that
bind to the aryl hydrocarbon (Ah) receptor and possess toxic characteristics similar to
2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD). TCDD toxicity equivalents (TEQs) for the
samples were calculated using the concentrations of the congeners in the samples and the
corresponding toxicity equivalent factors (TEFs) for the congeners. TEQs were
calculated for both the sums of the 29 dioxin-like congeners (17 dioxins and furans plus
12 PCBs) as well as just the 17 dioxin and furan congeners (PCBs not included). In
addition, since binding of dioxins to soil particles is a physical process that might be
expected to depend on the total organic carbon (TOC) content of the soil and soil particle
sizes, these data were also obtained. The sample results were entered into a database,
analyzed using various comparative statistical methods and compared to various risk-
based screening levels. The sampling results provided a reliable set of ambient dioxin
measurements in a variety of soil-sampling locations in the Denver Front Range area.

A portion of the sampling efforl described in the Denver study was repeated in Davis
County, Utah. Residential soil samples were collected in Davis County Utah, analyzed
for dioxin content and compared to the results of the residential soil samples collected
from the Denver Front Range. This report details the results of the Davis County
sampling.
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1.2 Definition of Dioxins

In this study the term "dioxins" is used to denote a set of 17 chemically related
congeners in the dioxin/furan group that bind to the aryl hydrocarbon (Ah) receptor in
some ceils and possess toxic characteristics similar to 2,3,7,8 tetrachloro dibenzo-p-dioxin
(TCDD), the most toxic of the dioxin congeners. TCDD and the other dioxins are a
potential health concern because they may pose an increased risk of cancer and other
adverse health effects at very low exposure levels.'

Additional 12 congeners from the polychlorinated biphenyl (PCB) goup are often
included with the 17 dioxin/furan congeners resulting in a total of 29 dioxin/furan/PcB
congeners that are collectively referred to as "dioxins". This study does not include
analysis of the PCB congeners because the current USEPA soil screening levels for
dioxins are based only upon the 17 dioxin/furan congeners. 2 '

1.3 Calculation of TCDD Equivalents in Soil

Not all dioxin congeners are equally toxic. The relative toxicity of a congener,
compared to that of TCDD is expressed in terms of Toxicity Equivalency Factor (TEF).
Table I lists the consensus mammalian (including human) TEF values for the 17
dioxin/furan congeners, developed by a panel of experts assembled by the World Health
Organization (WHO). Note that TEFs are often based on limited data, and so they are
only an order of magnitude approxrmation of the relative toxicity of each congener.'

Table L: List of Analytes and TEFs3

Class Target Analyte TEF for
Mammals

Dlbenzo-p-dioxins
(PCDDS)

2,3,7,8-TCDD I
I,2,3,7,8-PeCDD I
r,2,3,4,7,9-HxCDD 0.1
1,2,3,6,7,9-HxCDD 0.1
r,2,3,7,9,9-HxCDD 0.1
I,2,3,4,6,7,9-HpCDO 0.01
OCDD 0.0001

Dibenzofurans
(PCDFS)

2,3,7,8-TCDF 0.1
1,2,3,7,9-PeCDF 0.0s
2,3,4,7,9-PeCDF 0.5
T,2,3,4,7,8-HxCDF 0.1
1,2,3,6,7,9-HxCDF 0.1
1,2,3,7,9,9-HxCDF 0.1
2,3,4,6,7,9-HxCDF 0.1
I,2,3,4,7,8,9-HpCDF 0.01
I,2,3,4,6,7,8-HpCDF 0.01
OCDF 0.0001
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(1 )

The aggregate toxicity of different dioxins in an exposure medium (soil, food, etc.) is
a function of the concentration of each congener in the medium, the intake of the
medium, the toxicokinetics (absorption, distribution, metabolism and elimination) of the
congeners, the relative biological potency of the congeners, and the congener-specific
TEF values. However, for the purposes of screening-level evaluations of dioxin
concentrations in soil samples, it is usually most convenient to calculate the concentration
of rcDD-Equivalents (TEQs) present in soil as shown below in equation 1:

l t

TEQlom; : I (C ' *TEFi )
i=l

Where: Ct is the concentration of the specific congener in the ex^posure medium and TEFi
is the respective Toxicity Equivalency Factor for that congener.'

The application of TEF values to the calculation of soil TEQ values is only
appropriately used for screening purposes. This is because TEFs are derived from, and
thus should only be applied to, biological endpoints (e.g., embryotoxicity). The soil TEQ
approach does not account for the potential influences of differential absorption,
metabolism, distribution, and excretion of different congeners from soil, and risk
assessors should account for these uncertainties in the interpretation of the soil TEQ
values.l

1.4 Purpose of This Sndy

The current study focuses on the concentration of thel7 dioxin/furan congeners found
in residential soils of Davis County. The results of 22 surface soil samples taken
throughout the county are compared to the results of 38 samples that the United States
Environmental Protection Agency (EPA) obtained in residential surface soils during their
Denver Front Range study. Statistical analysis, consisting of a variance test followed by
a two-tailed t-test to compare the means of the EPA data to the Davis County data, was
performed to compare the residential surface soil dioxin levels in Davis County and those
found in the Denver Front Range study.

MATERIALS AND METIIODS

2.1 Study Area

There has recently been much concern about dioxins in Davis County due to the
presence of a municipal waste combustor within the county. Davis County is located
between Salt Lake and Weber counties in the heart of the Salt Lake/Ogden metropolitan
area and contains 15 cities. Davis County consists of 630 square miles and has the
smallest land area of the 29 Utah counties. Only 223 square miies is actual developable
land. The remainder is part of the Great Salt Lake. The population of the county was
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87,64L in 1990 and has increased to an estimated 200i population of 250,000. Most of
the population increase occupies land that was previously agricultural.a

Sample sites were chosen that met the EPA's definition of residential land use areas.
The EPA defined residential land as land that is within 200 feet and adjacent to
residential development. This land may include public parks, neighborhood greenbelts
and trails, and street medians. Schools and playgrounds are not included.'

All of the soil samples were collected within the current boundaries of Davis County.
A total of 22 sarnple locations in residential areas were designated and evenly distributed
over the spatial area of the county. Figure 1 is a map of Davis County that contains the
sampling locations.

Figure 1: Sampling Locations in Davis County

Davis County, UT

Great Salt Lake , t '

Davis County

a 9N9hr

l{ 
A

,r :r 1i
re

2.2 Sampling Procedare

All efforts were taken to insure that the sample collection methods used for this study
were equivalent to those used by the EPA during their study of the Denver Front Range.
Samples were collected from relatively natural, undisturbed areas; away from potential
contamination point sources not related to this investigation (i.e., railroad ties, residential
shops and garages, industrial facilities, etc.); and from locations that are easily accessible
and that can be readily identified in the future (i.e., near semi-permanent physical
features). A global positioning satellite (GPS) device accurate to within - 30 feet was
used to identify the UTM coordinates of each sampling location.
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Thus, surface soil was the exposure medium of chief concem for human receptors and
all soil samples collected for this study were grab samples collected at 0-2 inches in
depth. Samples were collected as single point grab samples using a new, clean stainless
steel trowel. The trowels were graduated in inches to ensure the proper sampling depth is
obtained for each sample. A11 surface soil sampling equipment was disposed of
following the coiiection of each sample, eliminating the need for equipment
decontamination, and reducing the potential for cross-contamination. Each sample was
collected in clean, laboratory supplied glass jars, labeled, and stored in a cooler with ice.
Sample jars were completely filled and tightly capped. Two jars were filled at each of
the locations so three random samples could be chosen for duplicates.

2.3 Sample Analysis

All soil samples were submitted to Columbia Analytical Services (CAS) of Houston,
TX for sample preparation. Each sample was air dried, weighed and coarse sieved
through a #10 (2 millimeter) stainless steel screen. The fraction passing through the
screen is referred to as the "bulk" fraction. A portion of this fraction was stored in a clean
amber glass jar for possible future use. The remainder of the bulk fraction was further
sieved through a 60-mesh (250 micrometer) stainless steel screen to isolate the'ufine"
fraction. The fine sieved soils were placed in new clean amber jars each containing
similar weights of soils that were intended to be as identical as possible.

The "fine" fraction was isolated for chemical analysis because it is believed that fine
soil particles electrostatically adhere to skin, are moro likely to be ingested by hand to
mouth contact than course particles, and is the most relevant media for determining
human health risks. In addition, the fines were analyzed during the Denver Front Range
Study and similar sampie handling methods were used to allow comparison of sample
results.

After consultation with CAS, the soil samples werc analyzed for dioxins in
accordance with EPA Method 1613. Method 1613 provides procedures for the detection
and quantitative measurement of polychlorinated dibenzo-p -dioxins (tetra- through
octachlorinated homologues; PCDDs), and polychlorinated dibenzofurans (tetra- through
octachlorinated homologues; PCDFs) in a variety of environmental matrices and at part-
per-trillion (ppt) to part-per-quadrillion (ppq) concentrations. The analytical method calls
for the use of high-resolution gas chromatography and high resolution mass spectrometry
(HRGC/HRMS) on purified sample extracts and can obtain a lower detection level and
better resolution compared to EPA Method 8290 for dioxins.

2.4 Quality Assurance

Numerous steps were taken in this study to obtain data that would allow an
assessment of the quality and reliability of the data collected. This was done so that the
usability of the data could be defended.
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Duplicates

A duplicate is a second sample of soil that is collected simultaneously and with the
same sampling method as with the first sample at the same location. Duplicates were
collected at each of the 22 sample locations and three were randomly chosen for analysis.
Analysis of these samples provided data on the variability within and between related
samples.

Independent Data Validation

An independent validation of the CAS data was performed by an independent
contract chemist (ChemVal Consulting) with expertise in validation of PCDD and PCDF
anaiytical results. The data validation process involves two basic lines of inquiry. First,
the data is evaluated to determine if the laboratory followed in detail the method that is
referenced on the report. Second, the data is evaluated to determine if the samples were
amenable to analysis by the referenced method.

Instrumental parameters including tuning, performance checks and calibration are
investigated, as well as quality control parameters for method, laboratory, and sampie
effects. Calculations are spot-checked for both accuracy and transcription errors. Spike
recoveries and blank results are verified and compared to acceptance limits. Positive
results in samples are checked for confirmation or correct spectral data and are also
checked for calculation and reporting enors. When all of the checks have been
performed, exceptions to quality control and quality assurance parameters are evaluated
for their ef[ect on the reliability of the reported results. These evaluations may result in
flaggrng of the data to communicate a higher degree of variability than expected by the
anaiytical method used. A final report was generated to explain the specific results and
finding of the validation process.

RESULTS AIID DISCUSSION

The results of the Davis County sampling are discussed below. Detailed dioxin and
TOC laboratory analytical reports for each field sample, including duplicates, are
presented in Appendix A. A detailed map showing sample locations and descriptions is
included in Appendix B. Spreadsheets showing the calculation of the TEQs for the Davis
County and Denver residential samples are contained in Appendix C.

3.1 Data Validation Results

Full validation of the data collected during this study found the analytical results for
all samples to be usabie, as qualified with the appropriate data quality flags.
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3.2 fEQ Values in Field Sample and Comparison to Denver Front Range

The analytical results obtained were treated in the same manner as the results that the
EPA determined in their Denver Front Range study. The data flags from the two
respective labs were compared and the data was treated accordingly. Most of the data
points were used as reported; the exception would be those analytes for which the lab
reported "non-detects". For those analytes a concenkation of one-half the method
detection limit was applied. The results for each of the 17 analytes (congeners) for each
sample were multiplied by their respective TEF value and to obtain a TEQ value for the
congener. The individual congener TEQs were then summed to obtain the sample TEQ.
The sample results for both Davis County and the Denver Front Range residential soils
were then rank ordered and presented below in Table 2.

Table 2: Residential Soil Dioxin Concentrations

Sample Rank Order Davis County TEQ
Concentration (ppt)

Denver Front Range
TEQ Concentration

(ppt)

v . ) z t 0.213
2 0.399 0.525
J 0.425 0.879

0.436 0.885
5 0.490 103
6 U.J  / ] 112
7 0.601 148
8 0.615 .273
9 0.673 .27s
0 0.687 .283

0.727 .425
2 .067 .507
J 140 571
A 177 749
5 .241 779
6 396 797
7 .833 .871
8 2.223 994
9 2.445 2. t14

1n 2.8r9 ) ,oo

2 1 3.727 2.328
22 4.466 3.054
z3 3.578
1 ^ 3 . 8 1 7
25 4.420
26 s.634
27 6.714
28 7.540
29 7.984
30 8.340
i l 9.371
J Z I r.340
J J 16.806
J + 22.478
J f 26.929
36 27.956
) l 30.254
38 42.880
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The sample TEQ concentrations in Table 2were then plotted against the sample rank
order number. The graph for the Denver Front Range is presented as Figure 2 and the
graph for Davis County is presented as Figure 3.

Figure 2: Denver Front Range Data Plot
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Figure 3: Davis County Data PIot
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Both sets of data appeared to be logarithmically distributed so logarithmic regression
was applied to each data set. The logarithmic regressions yielded R2 values of 0.934 for
the Denver Front Range data and 0.966 forthe Davis County data. These R2 values
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demonstrate a nearly linear relationship for the log-transformed data. Figures 4 and 5 are
graphs of the logarithmically transformed data.

Figure 4: LogTransformed Plot of Denver Front Range Data
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Figure 5: Log Transformed Plot of Davis County Data
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Geometric numerical summary measures were then computed for each of the two data
sets presented in Table 2. Those results are shown below in Table 3.

Table 3: Summarv o Statistical Data
Data Set ObservationsTEQ Range

(ppt)
Geometric

Mean
95oh Confidence

Interval
Davis County
Residential Soils

22 0.323-4.466 0.998 0.7rt-t.402

Denver Front Range
Residential Soils

38 Q.2t3-42.88 3.248 2.1s8-4.889

The logarithmically transformed data for Davis County and the Denver Front Range
were then subjected to an equal variance test to determine which tlpe of t-test was
required to compare the means of the two data sets. The test yielded p:0.A152, which
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demonstrated that the two data sets had unequal variances. An unequal variances,
unpaired two-sample t-test was then applied to the two data sets to compare the means of
those sets. The results of the test werep:0.0000 which lead to the conclusion that the
geometric mean residential dioxin soil concentration in the Denver Front Range was
statistically greater than the geometric mean residential soil dioxin concentration in Davis
CountyUtah.

3.3 Contribution of Congeners Below the Quantitation Limit (Non-Detects)

As noted above, in the calculation of the TEQ value for a sample, all congener
concentrations that were below the MDL (signaVnoise ratio <2.5) were assumed to have
a concentration equal to t/zthe detection limit. Figure 6 is a graphical representation that
each non-detected congener made to the overall TEQ concentration at each sample
location. Appendix D contains the spreadsheets with the supporting calculations.

Figure 6: Contribution of Non-Detected Congeners

Sample % ND Contribution

100%

90%

80o/o

70%

60%

50%

40%
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89.1%

ffi

45.8%
52'o% 

46.5% 49.2o/o 49.Go/o

ffit 38.001
4J.U"/o

mff i ffi 34.99
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24.5e/(
ffil ffi 'l5.OYo ffi
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Treatment of non-detected congeners in a sample is an important consideration when
comparing dioxin TEQ concentrations in different data sets . In this study non-detects
contributed between 0.2-89.I% of the overall sample TEQ concentration, with the largest
contributions occurring on the samples with the lowest dioxin concentrations. Therefore,
in order to compare dioxin concentrations between studies, treatment of the non-detects
must be identical.
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3.4 Contribution of Specific Congeners

The contribution of individual congeners to the overall TEQ concenkation may
provide information that would lead to the source of the dioxin contamination. It can also
reveal which congeners are contributing the majority of the risk. Table 4 compares
individual the congener contribution to the overall TEQ concentration for the Davis
County samples with the reported mean contribution for that congener from the Denver
Front Range study. Although the individual congener contribution to the overall TEQ
was different for the two data sets, it should be noted that the top five contributors for
each data set are the same.

Table 4: Davis County and Denver Front Range 7o Contribution to Overall TEQ
by Congener (Residential Soils)

Conoener

Davis County
Overall%

Confribufion

Denver Front
Range EPA

Reported Mean
o/. Confrihufian

2.3.7.8-TCDD , :i-,t ld,g:9/o. : ,,: 6-.^lb.hba!;!' l

1 .2.3.7.8-PeCDD '-' =)2ilg"b7o" 
,.', ;t I

1.2.3.4.7.9-HxCDD 2.4% 3 7o/o

1.2.3.6.7.8-HxCDD
1.2.3.7.8.9-HxCDD 5.9o/o 5.0%
1.2.3.4.6.7.8-HoCDDi."Sn- 19:5ol" '; ,;

'ffi i';21*7.q6xetil.,,i
OCDD 1.60/o 1 .5o /o

2.3.7.8-TCDF 5.8% 0.6%
1.2.3.7.8-PeCDF 0.60h o 60h
2 3 4.7 8-PeCDF i l+ * * . f4  4o l . ,  , ,  i *f,'8,i0.7-t"*:"r"-i
1.2.3.4.7.9-HxCDF 6.2o/o 2.7o/"
1.2.3.6.7.8-HxCDF 3-2o/" 2.3Vo
1.2.3.7.8.9-HxCDF 1.Oo/" 2.60/"
23467 8-HxCDF 4.7o/o 3-4o/o
1.2.3.4.6.7.&-HoCDF 6.1Yo 3.7o/o
1.2.3.4.7.8.9-HoCDF O.4o/" O 4o/"

OCDF O.2o/o O.1o/"

TNOTE: Shaded denotes top five

The data in Table 4 are also presented graphically in Figure 7.
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Figure 7: contribution of Each congener to overall rEe in Davis county
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Appendix E contains a set of graphs for each sample collected in Davis County. Each
graph shows the individual congener contribution to the TEQ value for that sample
These graphs vary greatly and indicate that the dioxin congener profile in the residential
soils throughout the county is not uniform. These data suggests that "fingerprinting" a
single source of dioxin in Davis County would not be possible.

An analysis of the individual congener contribution to the overall concentration
without applyrng the TEF multipliers was also performed. The results are presented in
Figure 8. This analysis was performed to determine which congener contributed most to
the overall dioxin concentration on a weight basis. As can be seen from the figure,
OCDD is by far the most prevalent congener.
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Figure 8: Individual Congener Concentration, No TEFs Applied
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3.5 Quality Control Samples

Quality control samples that were analyzed as part of this study indicate that the data
are reliable and accurate. as described below.

Duplicates

At each of the 22 sanple locations a field duplicate was collected and three were
randomly chosen tobe analyzed. The results from the duplicate analysis were compared
to the analytical results from the other sample collected at the same location. Since the
TEQ concentrations for all of the samples were less than25 ppt, the average absolute
difference between the sample pairs was used to determine acceptability of the data. The
EPA used this absolute difference analysis to determine acceptability of duplicate
analyses with TEQ values less than 25 ppt from the Denver study.

The criterion for acceptance of the paired duplicate data was an absolute difference in
the paired samples of less than 1 Method Quantification Limit (MeL). The MeL is
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defined as ten times the signal noise. The MQL is a unique value for each of the
congeners in each of the samples. The individual congener MQLs were calculated for
each congener in each sample then summed to obtain the overall sample MQL or
MQLTBe . The overall difference between the sample pairs was compared to the lowest
MQLrer of the pair. These results are presented in Table 5.

Table 5 : Analysis of Duplicates

Csarnol. Cdrrnlicate A(samnle<lunlicate) Lowest MQLrer
Sample Location 3: 0.490 0.327 0.163 t.216
Sample Location 9: 0.687 0.471 0.216 1 .153
Sample Location 18: 1.396 0.536 0.860 0.891

The absolute differences between the sample pairs ranged from 0.163 and 0.860 ppt
TEQ and within the acceptability criterion of I MQL for the sample pair. Therefore, the
duplicate analyses met the QC requirements that the EPA used in the Denver study.

Data Validation

Full validation of the data collected during this study found the analytical results for
all samples to be usable, as qualified with the appropriate data quality flags. Therefore
the results from this study are believed to provide a reliable estimate of ambient dioxin
soil concentrations in the study area. The full data validation report is attached in
Appendix F.

3.6 Evalaation of Potential Confounders

Binding of dioxins to soil particles is a physical process that might be expected to
depend on the total organic carbon (TOC) content of the soil. Figure 8 shows the
relationship between soil TOC and TEQ. The TOC levels in the samples ranged from
0.66% to 3.33o/o. The slope of the best fit is different from zero, but the coefficient of
determination is low (R': 0.013). This suggest that the TEQ value for a sample may
depend in part on the TOC content of the soil, but that it is not the main determinant of
the TEQ value.
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Figure 8: Soil TOC Level vs. TEQ Concentration
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3.7 Comparison to Human Health-Based Guidelines

Although the basic purpose of this study was to characteize the distribution of dioxin
levels in residential soils of Davis County and compare them to the Denver Front Range,
it may be of some use to provide a health-based frame of reference by which the
distributions maybe placed in context.

The EPA has currently established a default concentration value of 1,000 parts per
trillion (ppt) TEQ in surface soil as a concenffation that is not of cancer or non-cancer
concern for lifetime exposure of residents.l These concentrations are based only upon the
17 TCDD-like PCDDs and PCDFs (which were evaluated in this study), calculated using
the TEFs for mammals recommended by WHO.3

The Agency for Toxic Substances and Disease Registry (ATSDR) has also
established a guideline for human exposure (residential) to dioxins in soil.s ATSDR
identifies a concentration of 50 ppt TEQ in soil as a "screening level," below which no
further investigation will usually be required. ATSDR identifies 1000 ppt TEQ as an
"action level," which indicates that public heath actions should be considered. These
actions include surveillance, research, health studies, and community education or
exposure investigations. Figure 9 compares these levels to the level of dioxin that was
found in Davis County. None of the individual soil sampies in Davis County exceeded
the ATSDR's screening level (or even approached it). kl consideration of these factors it
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can be determined that the dioxin levels in Davis County residential soil samples taken
during this study are not of significant human health concem.

Figure 9: Davis County Dioxin Level Compared to Health Criteria
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CONCLUSIONS

This study compares the concentration of dioxin in residential soils of Davis County
to those found by the EPA in the Denver Front Range. All efforts were made to duplicate
the sampling methodology and treatment of the analytical data used by the EPA in their
study. The hypothesis of this study was not supported by the data. The geometric mean
concentration of dioxin in Davis County soil was found to be 0.998 ppt and in the Denver
Front Range it was found to be 3.248 ppt.

The levels of dioxin found in the residential soils of Davis County are far below
the 50 ppt screening level established by the Agency for Toxic Substance and Disease
Registry (ATSDR). The screening level defines chemicals of concern to human health
which are then taken forward in the health assessment process for further evaluation.
These levels are also substantially lower than the ATSDR's action level of 1000 part per
trillion. The action level is defined as the concentration at which consideration of action
to interdict exposure occurs.S The dioxin levels in Davis County residential soil samples
taken during this study are not of significant human health concern.
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There are numerous factors that could contribute to the difference in the soil dioxin
levels found in Davis County as compared to those found in the Denver Front Range.
Geographical features may play a role. Davis County has a mountain range directly to its
east and the Denver Front Range has a mountain range to its west. Differences in
weather patterns would also play a role in deposition of dioxins from the atmosphere.
One significant source of dioxin is from uncontrolled combustion of biomass (i.e. forest
fires). The Denver Front Range may be downwind from more forest fires and thus may
be subjected to more significant dioxin deposition. Davis County has historically been
the "bread basket" of Utah and has only recently seen a significant increase in population.
There are only limited areas of the county that could be considered industrial. Most of
the county is residential or agricultural.

Other studies could be undertaken to investigate the dioxin concentrations found in
other land-use area types or other Utah counties to compare to the results of this study.
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APPENDIX A: Laboratory Analytical Reports
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Dnta Qualifier Flegs

lC,lSlfioustoa data qualifiers - adaptcd from EPA's Conract Irborstory Program dara gualitrersl
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Used when the analyte is forrnd in the associated blanlq as well as in the
sample

Indicates the value for the TCDF analyte was obta:ined by analysis using a
DB-225 confirmation column

Indicates afl estimated value
Used whe,n the analyte concentration exceeds the upper e,nd ofthe linear
calibration range

lndicates an estimated value
Used when the analye concenkation is below the method reportirrg limit
(I\m.L) and above non-detect.

EMPC; estimated maxiumum possibl e concentration

Indicates the compourrd was analyzed and not detected.

User defined; see ease nar:rative for detailed explanation

Indicates the recovery of labeled standard is outside the est*blished method
conbol limits
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Custorner Name:
Customer Phone:
Project Name:
Project Number;
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Project Chemist: Xiangqiu Liang
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2 oz glars_
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Red plasric

Yellow plastic

Grtcn plastic

500 ml poiy

Brass Sleeves

1 1613 PCDD/PCDF

(Circle Lab Code)

proval from Client;

Repon To; Frank DeRosso
Fax Number: 8}l-5gl-774

EDD (y/n): ARF (y/n): TAT: 21
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Clienr:
Project:

of Utah
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COLUh.IBIA ANALYTICAL

Columbia Analytical Services, Inc.
Cooler Reeeipt and Preservation f,.rom

Work order:
Soiis Dioxins/RMCO 03/77tO3

PA6E 08

Cooler received on: and opencd on

Were custody seals on ourside of cooler?
If yes, how many and where?
'Were 

signature and date comect?
One outside cooler.

Wpre custody papers properly fi l led out (ink, signed, etc...-)?
Did all bottles anive in good condition (unbroken, etc....)?
Were all bortle isbels corr€c[ (analysir, preservation, otc....)?
Did ali botrle labels and rags agrce with custody paperc?
Were coffeet borties used for test irrdi.cated?
Were VOA viels checked for absence of air bubbles, and noted?
Tumperatur. of cooler upon receipt

Explain any discrepancies:

Diaz

I"V/a
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Xcs Ns
EI EI

tr
EI
tr
tr
tl
E]
E

El
E
EI
E]
E]
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E
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5 Degrees C

Yes = ail samples OK
No = Samples were preserved at lab as listed

Commenfs:

Sarnple I.D. Reaser Vol.
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LabNamc:

Lab Codet

Matix:

Al.ld,LYTE

COLUh{BIA ANALYTICF\L

E2300153-001 MS MSD

3DFA
PCDDiPCDF SPIKED SAI\4PLE SUMMARY

COLUMBIA ANALYTTC.4L SERVICES
CAs LAB.ID; Ez3qpl5.3,oqtMsMsD
Solicl (Solid, Aqueous, Ash, Wxtc)

CONCENTRATION UMT$: (p/L or ng/Kg):

tA l03 l?  lA l0312  lA t0312  lA t03 l2
SPIKE MS MSD

ADDED SAMPLE SA]V{PLE NAfiVE MS%
(PG) CONC. CONC. coNc. RECOV. #

4eKs

lA l03l?

MSD%

RECOV. #

qc
LIMITS

RPD

"A

#tFEa

CLIEI{T ID
1Al03t2

MS&MSD

SDG#:

PAGE 1-].

2378-TCDD
12378-PeCDD
123478-fIxcDD
I23678-HxCDD
l?37E9-HXCDD
l?3a678-HpCDD

?37E.rcDF
l2376.PgCDF

478+ecDF
123478-HXCDF
I?3678-I{xCDF
123789-HxCDF

1134678-HpCDF
12347E9-HpCDF

200
t000
I 000
1 000
1000
1000
2000
200

1000
1000
1000
1000

1000
lo00
t 000
I 000
2000

17.821
99.+17
93.479

1Q5.544
97.168
99.410

z3s.tzl
24.521

lo l .990
l0t -96?
to0.50l
r00.656
93.47Q
99.96

I I6.564
1o7.296
27t.46

r 9.23E

I01.695
95.E97

109.403
96.542

t02.600
243.s51
26.281

105.43r
I04.863
l06.g9l

99.792
93.t94

104.743
122,343
I10 .78 t
22t.569

0.000
0,000
0.000
0.000
0,000
s.000

48,823
o.241
0.000
0.000
0.571
0^000
0.000
0-000
3.727
Q.000

84.4
94.2
EE.5

| 00.9
9".0
89.4
Et.t

I 15 .0
96.6
96.5
94.6
o < <

8 8 5
94.7

106.9
l 0 l  - 6
97.3

90.4

95. r
89.7

102.3
90.3
91.3
91 .0

i21 .8
9E.5
98. r
99-s
93,3

87. I

97.9

r r0.9
103.6
96.1

/ -6J

z.z4
?.55
2.65
0.55

3 .16
3-52
6.91
t-t./ '

2.81
6.26
1.06
0.30
4.67
4.84
3.20
0.05

70-t30
70-130
70-130
70-130
70-130
70-l 30
70*t30
70-t3a
70-l3o
70-130
70-130
70-130
70-130
70-t30
70-130
70-1.30
70-r 30

Page 1 of 1
E23OO1 53-OO1 MS-MSDLRLD



a 4 / 8 3 1 2 a a 3  1 2 : 3 9 71_  37841152 COLUMBIA ANALYTICAL

l fnrn '1

FCDD/PCDF A\IALYSIS DATA SHEET
Use for  Sample and

I :ab Name: Col-umbia Analyt ica l  Serv icee

Blar rk  ResuLce 1A1e3 lz

Contract  r

*fitP€3
Fage

CLTENT TD.

PAGE ].2

Lab Code:  CAS Method: l ' I3  ca 'e  No C l ien t  No:  Lab TD;  EZ3o015 l_oO1MS

Client Name: uNrvtrRsrry oF urAl i  sampre wt/vol :  ro.256 g or mIJr s
Mat r ix  (so l id /Aqueous/ t ' l as te /Ash)  :  soL id  rn i r ia l  ca l ib ra t ion  Date  :  o3 /07 /oz

sample  Rece ip t  Date :  03 /Le /B rns t rument  rD:  7os

U x t .  D a t e :  0 B / " 4 / 0 3

E x t -  v o l ( u 1 ) r 2 0 . 0  I n j ,  V o l  ( u l )  : r .

A r a l y s i e  D a t e :  A ? - M A R - 0 3  T i m e :  J , . 5 :  0 6 :

D i Ju t i on  Fac to r :  1  ca ] .  ve r .  Da ta  F i l enamq:  c112L8#?

f ' nn  cnn F  r :  r  i  ^ -  r r .Ls ' r vs * {u lau ru *  un i t s  (ps /T '  o r  ng /Kg  d ry  we igh t ) :  ng /Rg  f t  so l  i de l l i p i ds  - .  gz .3s

CoNcENTRATIoN DETECTIoN eual, fON ABTJIVD. RRT MEAN
FOUND LIMIT 1 (1)  NATIO (2)  QT RRF'

S D G  N o :

GC Co fumr r :DB-5

0 sa.rnple Data Fi lename: c t - t_219#3

l2 BIank DaLa Fi l_enarhe r  Cl .  1219#1

ANAI,YTE

L  3 ,  7 ,  6  - T C D D
-  

, 2 , i , ' 1  ,  s - p e c D D
L , 2 , 3 , 4 , ' 7 , 9 - I { x c D D
1 ,  2  , 3  .  6  , 7  , 8  - E x C D D
4 , 2 , 3 , 7 , 8 , 9 - i { x e D D
1 , 2 , 3 , 4 , 6 , 7 . 8 - H p C D D
OCDD

, ? , 3 , 7 , g r T c D F
!  , 2  , 3 ,  7 ,  g - P e C D F

2 , 3 , 4 , 7 , 9 - P e c D F
L , 2 t 3 , 4 , 7 , 9 _ H X C D F
1 , 2 , 3 , 6 , 7 , 8 - I { X C D F
1 - , 2 , 3 , 7 , 8 , 9 * H x C D F
2 , 3 , 4 , 6 , 7 , 9 - l I x C D F

1 , ! , 3 , 4 , 6 , 7 , 6 - l i p C D F  1 1 6 " S E j
l - , 3 , 3 , 4 , 7 , 8 , 9 - H p e D F  t O 7 . ; ^ 9 6

- l  '7 Fl  t ' l

99  447
9 3  . 4 7 9

1 0 5 .  s 4 4
:, ./ . J_b lJ

s 9  . 4 1 0
2 . t 3 ,  L 4 L

2 4  . 5 2 L
1 0 1 . 9 9 0
1 0 1  .  9 5 2
1 0 0 . 5 0 1
1 0 0  -  8 5 5

9 ? . 4 7 0
9 9 .  9 6 0

0  ̂  o 7 0
0 . 0 8 9

0 . 1 1 - 6
o , 1 0 6
0 . 1 9 0
o .  3 1 1
0 .  t _ o 6
o . Q 7 g  , ,

u ,  v o 6

o . 1 6 9
0 . 1 4 4
0 .  1 7 9
O . 3 L T

o .  o 7 0
0 . 0 8 9
V ,  I J - b

0 . 1 9 0
0 . 1 _ 0 5
0 ,  o 8 8

1 - 0 0 1  1 . 0 4
1 . O 0 1  1 _ . 1 2
1 -  Q 0 0  I  . L 7
1 . 0 0 0  1  "  0 t
' l  

n n R  1  1 1

1 .  o 0 o  1 ^  0 3
r  _  0 0 0  1 . 0 8
1 .  0 0 1  t . 0 s
1 .  o o l .  1 .  0 3
1 . 0 0 1  L . L 2
1  -  O 0 0  1 . 3 9
1 . 0 0 0  1 _ 3 4
1 - . O 0 0  1 - + 3
1 . 0 0 0  a . 2 8
l .  0 0 o  L . 4 4
1  -  O 0 0  1 . 3 4
1 .  0 0 5  t . 3 7

o . 7 2
1 . 5 8

L . 2 L
L . 2 3
I  n o

o  "  8 6
U .  O U

L . 2 7
! . 1  t

L _ 4 d

,,1- , vJ
' l  n l

o . 9 0
OCDF

Tota]  Teera-Diox ine
Teta l  Pe.nta^Dioxins
Tot ,a1 Hexa-Dioxins
Tota l  l lepta-Di_oxine
To ta l -  Tec , ra -Fu rane
Ioea i  Pen ta -Fu rans

2 " r , 4 6 0

L 7  . 9 2 0
e 9 . 4 4 7

2 9 7 . L e L
L 0 3 . 2 4 L

z b  .  J _ y : t

2 Q 7 . 5 1 8
T o t a l -  H e x a - F u r a n s  3 9 6 .  I Z 0  O .  1 2 0
T o t a l -  I l e p t a - F u r a 4 s  Z R 7 . 2 3 6  o . L 7 ?

l l  Qua l - i f , ie r  U ind icaLes  no t  de t .ec ted . ,  The iC  ind , ica tes  EMPC.  The C needs va lueI

:7  t rom Becond column analys ia.  The B indicates poseib le bLank contamir le t ion.(z)  RRTs and i -on ret ios are epeci f ier i  in  Tabl"ee z err rd,9t  Meckrod l_613.
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I| orm -L

PCDD/PCDF ANAI,YSIS DATA SHEET
Use for $ample and

Lab Narne;  Columbia Analyt ica l  Serrr ices

BLanh Reeul ts  lA. lo i l -2

Con t rac t :

PAGE 1.3

Page 5  o f  11

E r : t .  D a t e :  a 3 / 2 4 / O j

E x c .  v o l  ( u l )  : 2 a  . 0  r n j  -  V o l  ( u l  )  r  1 .  0

i t n a l y s i s  D a . t . e :  2 ? - M A n - 0 3  T i m e r  L 5 r S g r 3 E

6=ittcS

CLIENT IP.

S D G  N o :

GC Co lumnrDB-5

Sample Data Fi_IeFrBtrl€ : c3"t_219#4

Blank Data Fi lerarne:  C11219#1

M e n

Lab  Code :  CAS Mechod r1613  Caae  No ;  C l_ iene  No :  Lab  ID :  E23oo1SB_oO1 lv ISD

Cl j -enr  Ndme: UNfvERSTTy OF UTAX Sample Wt/vol , :  10.126 e o? rn l , r  q

Ma t r i x  ( so1 id /equeoue /e r l asEe /Ash )  r  so l i d  rn i t i a l  ca l i b ra t i on  Da te  =  o3 /o7 /oz

Samp le  Rece ip t  Da te :  O3 /La /O3  Insc rumenE ID :  TOS

Di lu t i on  Fac to r :  1  Ca ] .  Ve r .  Da t .a  F i l ename;  c l r z ra#p

concentrat ion uni ts  (pg/r ,  or  r rg/Kg dry weighr)  r  nS/Kg & SoI ids/ r , ip id.s :  92.3S

ANAI,YTE

v  , 3  , 7  ,  8  - T C D D
* , 2 t J  r  7 , 8 - P e C D D
1 , e . 3 , 4 , 7 ,  S - H x C D D
l - , 2 , 3 , 6 , 7 , g - l I x c D D
! , 2  t Z  , 7  , 8 , 9 - H x e D D

coNcENTRATToN DETEcrroN euar. roN ABITND- RRT MEAN
FOUIiTD LIMIT (1 )  RATrO (2 )  (2 )  RRt '

Y , 2 , 4  , 4 , 6 , 7 , 8 - r l p C D D  1 o z  . 6 0 o
at a'nn

2 , 3 , 7  r  g - T C D F
L , 2  t  3 ,  7 ,  8  - P e C D F

2 , 3 ,  + ,  7 /  8 - P e C D F
I , 2 , 3 , 4 , 7 , 9 - H x C D F
1 , ? , 3 , 6 , 7 ,  s - I { x c D F
1 , 2 r 3 , 1 , 9 , g - I t x c D F
2  ,  3  ,  4  ,  6  ,  7  , 8  -HXCDF

OCDF

T o t a l  T e c r a - D i o x r n s

Tatal  Tefra-Furane
Tocal  Penta-Furans
Tota l  Hexa-Furane

1 " . 0 0 1  1 _  "  0 4
r .  u u r  L ,  L z

r . . 0 0 0  L . I 7
L . 0 0 0  1 . 0 1
1  .  0 0 s  t . 1 1
r . 0 Q 0  1 .  0 3
1 . O 0 0  1 - 0 8
1 . 0 0 1  1 _ . 0 5
1 . 0 0 1  1 . 0 3
1 -  0 0 1  1 . 1 ?
] .  o 0 0  1 . 3 9
t - . 0 0 0  1 . 3 4
r " . 0 0 0  1 . . 4 3
1 . 0 0 0  L . 2 8
1 .  o 0 0  1 . 4 4
1 . 0 0 0  1 . 3 4
r .  o 0 5  L . 3 7

L >  -  2 3 l J

1 0 1 .  6 9 5
e 5 . 8 9 8

1 0 9 , 4 0 3
9 6 . 5 4 2

z z , L  -  5 6 y

1 , 9  . 2 3 8

2 7 . 3 l - 2
4 L +  ,  L J ,  /

4 0 6 . " 7 ' , l 4

n  r 1 a q
i

n  1 h -

o , 7 5
r . 5 v
l _ . 2 1
1  A ' 1

L ,  Z Z

1 .  0 6
n  t r ?

o . ' 7 9

r _ . 5 6
L . 2 - /
t . 2 8
L . A I

1 . 0 4
1  n q

v  ,  t t : ,

/ + J  . 5 5 t

2 6 . 3 0 L

1 A 5 . 4 3 7
1 0 4  "  8 5 3
L 0 6  -  9 9 1

9 9 . 7 s 2
e3  -  1_94

L o 4  _ 7 4 3

n  1 1 r

v . L 5 4

0 . 1 1 9
o  . 2 2 6
o . 3 6 4
o . 0 9 8
o .  0 7 1
o . 0 7 9
o .  0 s 5
0 . 0 9 2
U  ,  1 5  b

V , L L Z

0 . 1 8 2
o  "  3 L o
U .  A U J

u  -  u o 5

0 . 1 0 2
U  .  L J 4

v  . 1 1 0

0 . Q 9 8

0 . o 7 9
0 .  o 9 2

L , 2 , 3 , 4 , 6 , 7 , 8 - t I p C D F  L Z Z - 1 4 3
L , 2  |  3  , 4 , 7  , 8 , 9 - H P C D F  j - j . O  -  ? g l

To ta l  Fen ta -D iox ins  1o t  -  695
Tota l  Hexa-Diox+ns 3 0 L . 8 4 3
Toea l  HeFea-D iox ina  L06 .  S33

- I o c a l  E l e p t a - F u r a n s  Z 3 S .  ? g O  O .  l g z

t  ?:11*f 
t"= u indicates not d.etected; The R indicares EMpc. The c neede wa1ue- l rQm second column analyeis.  The B ind. icates possible bl-ank conLamina.t lon.( 2 )  R R T g  a n d  i o n  r a t i o t s  a r e  a p e c i f  i e d  i n  f a b l e s  z  a r r d  9 /  M e t h o d ,  1 6 1 _ 3 .
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Method 8290lDioxins & Futaas
Method Reporting Lirnits

(last updrte d 09 / 26 / 02\

PAGE A2

Congener CAS RN \Yster SoiI,/Tieeue

?,3,7, 8-TetracH616dj!en z6-p-dioxin

croD)
1,2,3,7,8-Penta chlorodibenzo-p-dioxins
("eCDD)
1,2,9,6,J,9 -Llqxaclrlorodibcnzo-p- dio xin
(!IxcDD)
1,?,3,4,7,8-Henrchlorodibenzo-p"dioxin
GixCPD)
1,2,3,7,8,9*Hexr chlcrrodibenzo-p-dioxin
(lI*CDD)
1,?,3,4,6,7,8-Hcptachlorodibcazop^dioxin
(HpcDD)
7,2,!,4,6,7 r8,9- Octachlorodibenzo -p^
dioxia (OCDD)
2,3,7, 8-Tetrechlorodibcnzo fi .rr*a ff CDF)
1",3,3,7,8-?entzchlorodibenzo6:ran
(PucDD
2,3,4,7,&Petrtacblorodibento6:rarr
(PeCD$
1,2,3,6,7,8-l{exachlorodibeneofuran
GIJ€DD
1,2,3,7,E,9*l{arachlorodibeazo fura.n
(Hx@F)
1.,2,3,4,7, 8-Flecacblorqdiberrro 6rtrn
(I{rCDF)
2,5,4,6,7,9-F[scactrlo rodibcnzo fu ms
(HxcDF)
1,?,3,4,6,7,S-I{eptachlorodibenzo fu ran
(HpcDF)
1,2,3,4,7,8,9 -Hep rach I oro dibena o fi rrarr
(!ipCDF)
7,43,4,6,7 

"8,g-Octachiorodiberrzofi.ua+

1746-01.,6

4032r-76-4

57653-85-7

3ez?7"28-6

1e408-74-3

3582?-394

3268-87-9

572A14r-9
5711741^6

57717-37-4

571174+9

72918-27-9

7A648-26-9

60851-3+5

67562-39-4

55673-89-7

39001-02-0

10

25

t (

? F

' R

J <

)U

1 0
z)

25

25

75

25

ZS

25

E A

1,0

2-5

. R

2.5

2.5

5.0

2.5

D (

o t

2.5

, F

NOTE:
Soil eamplcs 4tc rd,ported on a dry-weight baeis and tiesue eamples are reported on a
wet-weight basis.
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COLUMEIA ANALYTICAL PAGE 83

Data QunUfier Flags

lCAStffiousrot data gualifiers - adapted fiom EpA,s Conhac{ I-rbrnatory prog1,de data quaiiEcrrl

' &B

+c

,€ }  C"BT-q 'E

used wherr the analyte is found in the assosiatedblank, as well as in &e
sample

Indicates the value for the TCDF analyte was obtain"d by analysis using a
DB-225 confimlation column

Indicates an estimated value
used when the analye concentration Exceeds the upper end of the linEar
calibration range

Iadicates atr astimated value
used whsn the analyte conce,ntarion is berow the method repofting Limit
(MRL) and above non-detect.

EMPC ; estimated maniumum possibte concEntration

Indicates the comFound was anal;rzed and not detected.

User defuied; see case narrative for detailed explanrtion

Indicates tho recovery of the ]abeled standard is outside the established
confiol limits

I .eq +J

g

I

*

€.K

€ 'U

1X'

t-:. y

rv.l r fr
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Page 4  o f  11
Form L

PCDD/PCDF A}OAIJYSTS D.I\TA SHEET
use  fo r  Samp le  and  B lank  Reeu l - t s  iA to l l ?

Lab Namer CoLumbia Analyt icaL serv ices Con t rac t : S D G  N O ;

L a b  C o d e :  C A S  M e t h o d ; 1 6 1 - 3  C a 6 e  N o :  C l i e n E  N o ;  L a b  I D :  E 2 3 g 0 1 8 3 _ 0 0 1

Cl ient  Name: t I l i l IVERSfTy OF UTaJ{ Sample Wt/Vol :  1o.2OB gr  or  mL:  E

Matr j 'x  (so1id/AgueouBfwasEe/Ash) r  so l id  rn iEia l  caLibrar ioD.  Date t  03/o7/oZ

Samp le  Rece ip t  Da te :  n /aB /O3  Xne t rumen t r  fD :  7oS

Ext  .  Dat ,e :  a3 /  24 /  A3 GC Cotumn :  DB_ 5

Ex t '  vo l  ( u1  |  : 2o  -  o  rn j  -  vo r  (u r - )  :  r .  o  sanp le  Da ta  F i l ename:  c112 l9#a

Ana lys ie  Da te :  ?7 -M.AR-03  ? i rne :  14 :13 :  So  B lanh  Da ta  F i l ename:  cL1219#1

Di lut ion Factor :  I  C+J-  Ver .  Dat ,a F, i ler rarqe:  Cl ] -z f8#a

concen' t rat ion uni ts  (pgl r ,  or  ng/Kg dry weighr)  r  ns/Ks t  sor- ids/ r , ip ids:  92.35

CONCENTRATfON DETECTION eual. IoN ABUND. RRT ME:LN

CLTENT ID,

.ANAIJYTE

O,  3 t j ,B -T .DD

FAUND LIMIT / r  r
r r 1  s f { u  \ z t  ( ? )  R R F

- r 2 t ? , 7 , 8 - p e C D D

1 . 2 r f , 4 , 7 , 8 - H x C D D
L , 2 t 3 , 6 , 7 , 9 - H x c D D
! r 2 , 3 , 7 , g , g - H x c D D
: t 2 t 3 , 4 , 6 , 7 r 9 - l { p c D D
rl rinT\

? , 3 , " 1  , g - T C D F
L , ? , 3 , 7 , 8 - P C C D F
2 , 3 , 4 , 7 ,  g - P e c D F

L ' 2 , 3 , 4 , 7 , 8 - I I X C D F
L t 2 t 3 , 6 , 7 , 8 - H X C D F
L t 2 , 3 , 7 , 8 , 9 - H X C D F
2 , 3 , 4 , 6 , 7 , 9 - I t x c D F
1 , 3 . 3 , 4 , 6 , 7 , 9 - H p C D F
L , 2 , 3 , 4 , 7 ,  g ,  g - H p c D F
OCDF

Tocal  Tetra-Diox i -ns
Tota]  Perr ta-Diox ins
Tot .a l -  Hexa-Diox ins
Tota l  Hepta-Diox ine
Tota l  Tetra-F 'urane
TotaL Penta-Furans
Tota l  l lexa-F 'urans

'  0 . 0 8 6  U  *
*  o . l _ ? 5  u  *
*  0 , 1 4 0  u  *
*  0 . 1 5 9  U  r
F  0 . l - 4 6  U  *

0 . 1 _ 6 3  B
0 . 4 3 4  B
n  1 n ?

*  1 . 0 4
*  ' l  1 . )

*  1 . 1 7
*  l - 0 1
* 1 

'1 
1

] -  O o 0  1 . 0 3
1 .  O o 0  1 .  0 8
1 .  0 0 1  r . 0 5

*  I . 0 3
*  1  l -

I " 0 0 0  l . _ 3 9
+  L . 3 4
* 1 a 2

*  l - ? 8
1 , 0 0 0  L . 4 4

*  1 , 3 4
r . , u u +  L . 3 ' 7

F  n n n

4 8 . 8 2 3
o . 2 4 I

9 - 5 / l

9  - 7 0 9
o . 3 4 0

U .  ) U b

. J , 5 l t t

\ - u  u .  o +
*  o . 1 1 1  U  *

1 . 1 2
o . 8 4

*  O . O t n  U  *
i  o . t 4 o  u  *
n  0 . 1 0 ?  U  *

7 . 1 t . 7 v ,  J . ) l  b 1  n 1

*  0 , 5 7 8  u  *
r - 6 . 0 s 3 0 . 4 3 8  B 0 . 8 5

*  0 . 0 8 6  u
f  n  l 4 r

V .  J - 4 D  U

0 . 1 1 5  U
0 .  0 9 7  B J

u ,  t - 5 9

n  ' l  6 2

n  1 n a

n  1 1 t s

o _  o91r
l o t a t -  H e p t a - F u r a n s  - 7  . - t 3 O  0 . 3 3 S
I\  Qual i f ier  u i r id icageB net  d,et ,ected, ;  The K indicaeee EMFC, The c needs warue17 f rom second'  co lumn analys is .  The B ind. icatee poesj -b le brank contaminatr -on.i2)  RRTg and i_orr  rat ios are epeci f ied j -n Tablea Z and,  9,  Met f rod t -513.
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Lab Name: Colurnbia Analybical  Serv ices

Lab  code :  cA .$  Me thod , :1613  cage  Nor

Clied.t Name: UNfvERSf fy OF tIfAJr

CDLUMBIA ANALYTICAL

Con t rae t :

CL ienb  No :

Inscrument  fD;  ?oS

GC Column ID:  DB-s

S D G  N o ;

L a . b  r D :  8 2 3 0 0 1 5 3 - O o l _

PAGE I8

Form 3

CLIE}i1f
PCDD/PCDF TOXICTTY EQUTVAIiENCE suvlMAR.y

Use for  Sarnple and Blank Reeul te 14103  12

Page 4

TTt

of 1l-

S a m p l e  w t / V o l :  1 0 . J 0 8  g  a r  m L :  S

Matr ix  (se l id /Aqueous/wagte /A.ah) :  So l id  In iu ia l  Ca l ib ra t ion  Date :  e3 /07 /Oz

S a m p l e  R e c e i p t  D a t e :  O 3 / I B / 0 3

E x c -  D a t e :  0 3 / 2 4 / 0 3

E x t .  v o l  ( u i )  : ? O .  o In j  .  vo l  (ut )  :  L  o sample Data Fi lename t  cLt2 l -9#2

Aaa lys i s  Da te :  ?T - } , IAR-03  T ime :  14 i1 .3 ;S0  B lank  Da ta  F i l ename:  C1 Iz1 "9#1

D i l u t i on  Fac to r :  I  Ca l .  ve r -  Da ta  F i l enane r  C ] . l z l _B#2

Cencentrat ion ur1 i ts  (pg/ f ,  er  ng/Kg.dry

CONCENTRATION

w e i g h t )  :  n g / x g  +  s 6 1 i d s / L i p i d s ,  9 ? - 3 5

?EF-A.D\TUSTED
coNcElrlf,RATroN

*

*
*

5  .  O O e -  O 2
4 . 8 8 e - 0 A
2  - 4 L a - O z

*
5  . 7 ] . e - O z

*
*
I

3 . 7 3 e - 0 2

1.  .  6 '1e-  02

T o t a l :  2 . 3 3 4 e - o 1

l-
a
1
I

, 3  , 7  ,  B - T C D D

, 2 , 3 , 7 ,  g - F e C D D

, 2 , 3 , 4 , 7 , 3 - H x c D D
, 2 , 3 , 6 , 7 t 9 - I I x c D D
, 2  , 3  , 7 ,  g ,  g - H x c D D

, 2 , 3 , 4 , 6 , 7 , 8 - H p C D D

-

I

E  n n

a o  . 6 2

o . 2 4

t

n  q ?

*
*

a, 1')

1 6 .  0 5

TEF (r . )

x  1 . 0
x  0 . 5

v n l

Y n l

Y  n  n n l

x  0 . 1 -
x  0 . 0 5
x  0 . 5
x  0 . 1
1 (  0 . 1
x  0 . 1
] a n 1

x  0 . 0 1
x  0 . o l
x  0 .  o o 1

z , 3 , 7 r B - ? c D F
1 , 2 , 3 ,  7 ,  8 - F e c D F
2 , 3 , 4 . 7 , 8 - p e C D F
L , 2  , 3  , 4  , 7  ,  g  - H x c D F
1 , 2 , 3 , 6 , 7 , 8 ^ I I x c D F
l ' 2 , 3 , 7 , 8 , 9 - H x C D F
2 , 3 , 4 , 6 , 7 , 9 - H : < C D F
L , 2 , 3 , { . d , 7 . 9 - g I ) C D F
L , 2 , 3 , 4 , 7 , 9 , g - H p C D F
r)r'nLr

(1)  Taken f rom ' rncer im Procudureg for  Est i -mat ing Rishe Aesociated wiuhFxposures to Mixtures of  ch lor inat .ed Dibenzo-p-Diox in and -Dibenzofur+ns
(CDDs  and  cDFs )  and  1gB9  uda re  (EFA, r62  s /3_sg /oL6 ,  s4a rqh  j _gse .  )

6 / 9 0
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0 . 2 8 1
0 . 4 1 1
L .  U 5 Z

o .  ? 9 0
2 3  . 2 7 4

Z - L B .  J . : ' 5

0  _  5 0 0

o  . 4 X 3

0 . 4 0 2

o . 5 4 2
6 . 8 3 4

2 0  . 9 2 s

COLUMBIA ANALYTICAL

F - ? 6  l

PCDD/PCPF ANA.LYSIS DATA SHEET

PAGE 1.4

D a n a  1  ^ #  1 1,  v t  L !

Use for  Sample and

Lab ivarne: Columbia Araalytica] Servicee

t  0 . 0 6 0  U  *

CLIEI\flT TD.

Blank  Resu IEe  2AZ0 i t2

Cor l c rac t ; S D G  N o :

Lab  Coder  CAS Me t ,hod :161 i  Caae  No ;  ( l i enc  No :  Lab  ID :  E23oo j_S3-00A

Cl-ient Name; UNIVERSITY oF ufAH Sarrylle wt/Vol : 9.83 7 g or ml"r.: g

Matr ix  (so l id /aqueaus/ t \ taste/Ash)  :  Sol id  fn i t ia ] -  Cal ibrar ion Date I  03/07/oz

Samp le  Rece ip t  Da te :  o3 /Lg /O i  I ng t rumen t  ID . r  ?OS

E x t .  D a t e r  O 3 / 2 4 / o 3  G C  C o l u m n ; D B _ S

E x t -  V o l ( u l ) : 2 a . 0  I n i -  v o ] ( u l )  : 1 . 0  S a m p l e  D a t . a  F , i l e n a m e r  c l _ 1 e 1 9 # S

J rna l ys ie  Da te ;  2? -MAR-03  T i t ne  r  16  : 50 :58  B rank  Da ta  F i l ename:  c l LzLg# l

n i lu t ion Factor ;  1  g" I .  Ver_ Daca Fi len"a.me:  CLLZLB#Z

coneen t rae ion  un i t s  (pg /1 ,  a r  ng /xg  d ry  we ighc ) :  ng /Ks  *  so r i ds /L ip ids :  84_56

CoNCENTR-nTION DETFCIIoN eual. rON ABUND. RRT MEANAIVA].YTE FOUND LIMIT (1) RATIO (2) (2) RRP

u , 3 , ? , 8 - T C D D
- , 2 , 3 r 7 . 8 - P e c D D
L , 2 , 3 , 4 , 7 , 8 - H X C D D
I , 2 , 3 , 6 , 7 , 8 - f l x C D D
L , 2 , 3 , 7 , 8 , 9 - H X C D D
T , 2 , 3 , q , 5 1 ? ' E - H P C D D

? , 3 , 7 , 8 - T C D F
L , 2 t 3 , 7 , 8 - p e C D F
2 t 3 , 4 , 7 , 8 , p e C D F
L , 2 , 3 , & , 7 , 8 - I I x C D F
L , 2 , 3 , 6 , 7 , 9 - I { x c D r '
a , 2 t 3 , 7 , 8 , 9 - H X C D F
2 , 3 , 4 , 6 , ' ? , 9 _ H x C D F
3 -  , 2  , 3  , 4  , 6  , 7 ,  g  _ I I p C D F
L , 2 , 3 , 4 , 7  ,  g ,  g - H p c D F
OCDF

Total  ?et . ra-Diox ine
TotaI  perr . ta-Diox ins
Tota]  Hexa-Diox ine
Tata l  Hepta-p i "s><i316
Tota l  Tetra. -Furans
ToEal  penta-purans
Tota l  Hexa-Furans

v .  t z 6  J

0 . l _ 3 5  J
0 " 1 6 1  . T
0 . 1 4 5  , f
0 . 2 8 0  B
4 . 7 a 2  F
0 .  t - 4 0  c J

0 . 1 1 0  J

0 .  L 1 3  J
0 . 3 6 5  B

L  . 4 6
0 - 1 0 8 B J  1 . 0 0

*  1 . 0 4
1  n n a
*  -  v u l  ! .  L A

1 . 0 o o  I  ^  1 ?
1 .  o 0 0  L . 0 1
L  -  0 0 9  1 . 1 1
1 . 0 0 0  l - . 0 3
1 . 0 0 0  t - .  0 8
a  n ^ tr ,  u u 4  J . . L , 5

*  " r  n )
4 .  v J

l _ .  o o 1  : " . 1 2
1 . 0 0 0  1 . 3 9
1  ̂  0 0 1  1 . 3 4

*  L . 4 3
f .  v u v  L .  z d

r -  _  0 0 0  1 -  4 4
* 't 

?,tL

1  "  o o s  1 . 3 7

1 . 6 1
t _ . 4 1 "
+ , 5 2

L . 4 2
1 -  o 8
o . 8 5
0 . 8 2

i  0 . 0 7 1  u  *
O . O72 LTK

1 . 3 4
*  0 . 1 5 6  U  +

J .  V J

*  0 . 6 4 1  u  *
0 .  ? 5 s  B 0 . 8 5

f  0 . 0 6 0  u
V .  J  i / J

5 . 9 9 8
5 s  -  2 4 1

1 . 3 8 2
4 . O O 2
7  - 4 6 A

T o t a l _  H e p r a - F u r a n s  L . 7  . 6 A 9  o . 3 6 g
1 pual i f ier  U indicates not  detected, ;  The K indicat ,es EMPC. The C need.s walue-  f rom second colum-rr  anal1 's is-  The B ind. icates posaib l -e b lank contaminat , ion,(2 )  RRTg  and  i o r r  r a t i os  a re  spec i f i ed  i n  Tab ] -es  z  and  g /  Me thod  1613 .

v  -  l . l t

u ,  J . o l -

0 . 2 8 0

0 , 1 4 0
0 . o 7 2
o - I l o



a4/83 /28a3 L2 :39

Lab  Code :  CAS Me thod r l _613  Case  No :

C]-ient Name: I 'NIVERSITY oF UTA}I

Macr ix  (Sol id /Aqueous, /Wa$te, /Ash)  :

S a m p l e  R e c e i p c  D a t e :  0 3 / L g / A 3

E x t ,  D a c e r  0 3 / 2 4 / 0 3

71"  37841152 COLUMBIA ANALVTICAL

Form 3

FCDD/PCDF TOXICITY EQUTVAIJENCE STJIVIMARY
UEe fo r  Sample  and B lank  Resu l_ te

PAGE ].5

o f  1 1Fage 7

ELIENT ID.

?- i t2  0312

Lab Name: Columbia Analyt , ica l  Ser . r r iceg Con t rae t : SDG No :

C l i e n e  N o :  L a b  r D :  E 2 3 0 o t s 3 - o 0 2

S a m p l e  w t / \ l o l  :  9 . 5 3 2  g  o r  m L :  g

so l id  In i r ia l  ca ] . ib ra t ion  Date  t  03 /  o7  /  oz

fns l rument  fD:  7DS

GC Colutnn ID:  DB-S

C a l .  V e r -  D a t a  F i l e n a m e :  C I 1 Z 1 6 # Z

we ig rh t ) , :  ng /Kg  t  $o I i ds / r , i p i ds :  84  - . 56

T F ? r  r 1 1

E x e .  v o l  ( u 1 |  : 2 0  . 0  I n j  ,  v o l  ( u l  )  : 1 . 0  s a m p l e  D a e a  F i l e r l a m e :  c 1 1 2 1 9 # F

Anarys i s  Da te :  2? -MAR. -03  T i rne :  J .E :  50  :  s8  n lank  Da ta  F i l ename:  c l r z l 9#1

D iLUb ion  Fac lo r :  1

cancei l t rat ion Uni te (pg/ f  or  ng/Kg dry

CONCENTRATION TEF-AD.]USTED
CONCENTRATTON

;
l_
1
1

I  ? A -.Trrhh
I J t , t v  L t u u

?  ?  ?  P - D - F n n, r u r h v s !

, 2 , 3 r 4 t " 7 , 3 - H x C D D

, 2 , 3 , 6 , 7 , g - t I x c D D
, 2 , 3 , 7 , 9 . 9 - l l x c D D
, 2 , 3 , 4 , 6 , 7 . 9 - I I p C D D

OCDD
2 , 3 , 7 i 9 - T C D F
L , 2 , 3 , 7 , 8 - P e C D F
2 ,  3 , 4 ,  7 ,  B - P e C D F
L , 2 , 7 , 4 , 7 , 9 - H x c D F
! , 2 , 3 , 6 , 7 , 9 - H I < C D F
1 , 2 , 3 , ' 7 , 9 , 9 - I { x c D F
2 , 3 , 4 , 6 , 7 , 9 - H X C D F '
! , 2 , 3 , 4 , 6 , 7 , 9 - H P C D F
1 , 2 , 3 , 4 , 7 , 9 , 9 - H p C D F
(-}a'n!.

*
o . e E
0 . 4 1
1 . 0 3
o . 7 9

4 J  - Z  I

2 1 8 . 3 3
0 - 6 0

0 . 4 1 .

0 . 4 0
a

0 - 5 4
b  .  d . i

tt

a u .  > z

x  t " - 0
x  0 . s
x  0 . 1 .
x  0 - 1
x  0 _ 1
x  0 . 0 1

'  x  0 . 0 0 L
x  0 . 1
x  0 . 0 5
x  0 . 5
x  0 , 1

x  o . 1 -
x  0 - L
Y  n  n l

v  n  n l

x  0 , 0 0 1

T o t a l :

*
1  .  4 1 e -  O l
+ ,  L L E - U 2
l _ .  0 3 e - O L
7  .  9 o e -  o 2
I  ?  2 b -  n ' t

Z . 1 8 e - Q 1
5 .  o 0 e - 0 2

*

2  -  Q7e -  OJ -
4 . 7 3 e . - Q Z
4 .  Q e e ^ O z

*

5  ,  4 z e -  o z
6  ,  8 3 e - 0 3

*
2  -  O 9 e -  0 ?

1 . 3 1 2 e + o 0

(1)  Taken f rom ' r r t ter im Procudureg for  Est imaeinE Risks Aesociated wi thExposures to Mixtures or  ch lor inated Dibenzo-p-Diox in and *DibenzofuranE
(CDD$ a f l d  cDE s )  and  Lg8e  ud ,a te  (EpA l6?  s /  z_ss /  0 : {6 ,  March .  19g9 .  )

b / 2 u
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CLIENT ID.

DATA S}iEET
B l a n k  R e s u l t s  o 3 B 2 0 3 L z

PAGE 1.5

Fage a of  1 l

Form 1

PCDD/PCDF ANALYSIS
Use for Sampl.e and

Lab Name: Col-umbia Arralytical. $errrices

Lab  Code :  CAS Me thod r1613  Caae  No :

Client Name; UNIVERSITY oF LnrAIl

Ma t r i 1 {  ( so } i d /Aqueous /was te /Ash )  ;  So I i d

S a m p l e  R e c e i p t  D a c e r  0 3 / ] ' ' 8 / 0 3

E x c -  D a f e :  0 3 / 2 4 / 0 3

E x r .  v o l  ( u l ) : 2 0 . 0  I n j ,  v o l ( u l  )  : 1 . 0

A n a l y e i e  D a t e :  2 7 - M A R - 0 3  T i m e :  1 8 r 0 0 : 5 7

Sample Wt, lVoI  :  LQ .  2 oB I  or  mL;  I

r n i t i a l  Ca l i b ra t i oD  Da te  t  03 /  07  /  oz

LngErumen t  ID :  70S

cC Co lumn :DB*5

Samp le  Da ta  F i l ename:  CLLZZ1#L

B lank  Da ta  F i l ename;  C11? I9#1

ca l - .  Ve r -  Da ta  F i l ename:  C11218#2

Con t rac l :

C l i en t  No :

U
U
T1

tT

S D G  N O :

T , a b  I D ;  E 2 3 O o L 5 3  - o O 3

D i l u t i o n  F a c t o r :  1

Concentrat ion UnrLs

ANAIJYTE

U , 3 , 7 , 8 - T C D D
_ , 2 , 3 ,  7 ,  8 - P e C D D
L t 2 t 3 , 4 , 7 , 8 - I b c C D D
L , 2 , 3 , 6 , 7 , 9 - I { x C D D
L  , 2  , 3  , 7  ,  9  , g - i I x C D D
1 , 2 , 3 , 4 , 6 , ? , 9 - H p C D D

,  1  ?  A - t r l h H .

L , 2 , 3 . 7 , 8 - P e C D F
2 t 3 , 4 , 7 , 8 - P e C D F
L , 2 , 3 , 4 , 7 ,  I - H x C D F
L , 2 , 3 , 6 , 1 , 6 - H x C D F
1 , 2 , 3 , 7 , 8 , 9 - H X C D F
2 , 3 , 4 , 6 , ? , 8 - I { X C D F
I , 2 , 3 , 1 , 6 , 7 , 8 - H p C D F
1 , 2 , 3  , 4 , 7  , 8 , 9 - H p C D F
1'\ arll ll

Total  Tecra-Diox ine
Tota l  Penta-Diox ins
Tota l  Hexa-Diox ins
Toca} l lepca-Dior i ins
f n r a ' 1  T a ' - f a * f , r 1 1 7 a n a.  e -  e * { O

Tocal Fenta,-Furans
Tocal Hexa-Furans

*  o .  1 0 5
*  o .  1 4 ?

*  *  1 , O 4
*  *  L _ L 2

tps /T '  o r  nE, /Kg dry  we igh t )  r  t lg /Ks  t  sor ide /L ip id .s r  E4 'LZ

CQNCENTRATIoN DETECTION QuaI. ION ABUND. RRT MEAIT

FOUND I , IMTT (T)  RATIO (?)  (2 )  RRF

*
t . 7 9 7

*
z  . 6 + >

L 6  ,  U Z +

0 . 5 3 1

t

0  . 3 3 4

F

*
.  D I t

*
0 3 4

u ,  .L14b

o , L 2 9
0 . 2 8 3
o . 5 1 2
n  1 1 q

0  ̂  1 : 2
n  1 1 1

0 . 1 0 7

0 . r 0 2
v  -  * . t  /

0 . 2 6 5
o  , 4 4 4
v ,  J  / + *

o  . 9 5
*

L .  T A

U .  T ' U

a . 7 2
*

*

l .  5 B
+

n  o ' t

*
1 . 0 0 2

1 - . 0 0 Q

1 -  0 0 0
I  n n 1

*

*
l .  o 0 0

I _ . 0 0 4

1  1 1

1  n 1

1 .  1 1
1 . 0 3
1 _ .  0 8
1 . . 0 5
t .  0 3
1 .  1 2
1 , 3 9
1 . 3 4
I  4 ?

J - ,  Z O

4 . 4 4
t . 3 4
L . 3 7

I t

B{
B

U

U

U
f l

u

1  I  n t

5 _ + 5 4
. J . .  O t *

1  ( 1 ?

1 . 1 2 9

*  0 . 1 0 6  u
*  0 . 1 4 2  U

o . 1 4 5
o . 2 8 3
0 "  1"15
0 . 1 3 1
o . l - 0 2

T o c e l  H e p t a - F u r a n $  2  "  6 4 5  0 . 3 6 5
l f  gual i l ier  U indicateg not  defected;  The K ind, icates EMFC. The
-  f r om gecond  co lumn  ana l ys i s .  The  B  i nd i caces  poes ib1e 'b lan ]<

(2 )  RRTs  and  i on  ra t i os  a re  spec i f i ed  i n  Tab1es  Z  and  9 ,  Me thod

C needs vaLue
contaminat ion,
1 5 1 3 .
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Lab Name I Col^umbia Aaalytical Services

Lab  Coder  CAS Me thod : t -613  Case  No ;

CIienT Name: IINIVERSITY oF uTA}r

COLUMBIA ANALYTICAL

Form 3

cLlElrT rD.FCDD/PCDF' TOXTCITY EQU]VALENCE SUMMARY
Uee for  Sampl_e and Blank ReEuI ts o3B2 03 t_2

PAGE 17

Page I  of  L l

S D G  N o :

I J a b  I D :  E 2 3 0 O l E 3 - o 0 3

S a m p l e  W t l v o L ;  1 0 . ? 0 8  g  o f  m L :  9
Mat ' r ix  (so l id /AEueausfwaste/Ash) :  501id rn i t ia l  ca l ibrat io4 Da. t ,e :  Q3/07/02
s a m p l e  R e c e i p t  D a r e :  0 3 / t B / 0 3

D a r e :  0 3 / 2 4 / 0 3

E x t .  v e l ( r r L )  r ? o . o I n j  -  Vo l  ( u t )  : 1 .0  Samp le  Da ta  F i l ename i  C l l _Szo# l

Ana l ys i s  Da te :  A7 - l 4AR-03  T ime :  lB :00 r57  B lank  Daea  F i1e f l ame :  C ] - ] - z t -9#1

D i l u t i o n  F a c t p r :  1  C a l .  v e r -  D a t a  F j l e n a m e ;  c 1 1 2 1 B # 2

Concerr t rat ion Uni ts  (pg/L or  ng/Kg Ary

CONCENTRETTON

w e i g h t ) ;  r l g l r i s  t  s o l i d e l l J i p i d e :  8 4 . L ?

TEF-AD,]USTED
CONCHNT'RATION

*
*
l(

l _ . E O e - 0 1

?  .  6 5 e -  0 2
t . B o e - 0 2
5 . 3 1 e - 0 2

*
+

3  -  3 4 e - o 2
*
*
r

3  -  5 l . e *  02
*

1  .  O 0 e -  0 Z

T o t a l ;  3  . 5 6 9 e - O l ,

ConEract :

C] ient  No I

I nsc rumenL  fD :  70S

GC Co lumn  fD r  DB-s

I

1
a

t_

, 3 , ? ,  E - T C D D
, 2 , 3 , 7 . 8 - P e C D D
, 2 , J , 4 , 7 , 1 - H f t C D D
,  2  , 3  , 6  , 7  ,  A  - H x c D D
, 2 r 3 , 7 r 8 , 9 - H x e D D
, 2 , 3 , 4 , 6 , J r 8 - H p C D D

2  , 3  , ' 7 ,  8  - T C D F
L , 2 , 3 , 7 , 8 - p e c D F
e  , 3  , 4 ,  7 .  8 - p e C D F
L  , 2  , 3  ,  $ , 7  , 8  - l i X C D F
L t 2 1 3 , 6 , 7 , 8 - H x C D F
L t 2 , 3 , 7 , 9 , g _ H x C D F
2 , 3 , 4 , 6 , 7 , 8 - * ( C D F
L , 2 , 3 , 4 , 5 , 7 r 9 - H p c D F
L r 2 t 3 , 4 , 7 , g r g _ H P C D P
OEDF

*
1  9 n

f

2 . 6 5

1 8 . 0 2
0 . 5 3

t

J  .  O J .

a

1 0 .  0 3

aEF ( r )

x  L - 0
x  0 , 5
x  0 . 1
X  o . ] .
L .  n  1

x  0 . 0 1
x  0 .  0 0 1 _
x  o . 1
x  0 . 0 5
x  0 . 5
x  o . 1
x  0 - 1
x  0 . 1
X  0 . 1
x  0 .  o l -
x  0 _ 0 1
x  0 . 0 0 1

(1)  Taken f rom r fneer im procuduree for  Eet imat . ing Rieks Asgoc1aced wi thExpoBures to MixtureF of  ch lor inated Dibenzo-p-Diox in and -Dibenzofurans(cpos  and  cDFs )  and  1989  Uda te  (EpA l525  /3_89 /  AL6 ,  t v l a r ch  t  98s  -  )

o  /  y t )
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Fage 6 of

CLISNT TD.
DATA SHEET

B lankResu l cs  f f i

RATrO {2 )  (2 )  RRF

t 2
Form 1

PCDD/PCDF ANAJ,YSIS
Use for  Sample and

l.,; l.b Name r Colrrmbia Analytieal Serwices ConEraet : SDG No :

, | . 'a l r  code :  c i \s  Method :1613 case No:  c l ient  No I  Lab ID :  F,2300L53 _00g

C]:Ler IL Name: UNIVERSITY OF UTAIT Sampte wt lvot :  10-280 g or  mL:  g
M;, t : r ix  (Sol id /Aqueous, /?, Iaste/Ash)  :  Sol id .  In i . t ia l "  Cal ibrat ion Date :  a7l ro/oL

Sarnp le  Rece ip t  D& te ;  oJ /LE /a3  rns l rumen t  ID :  z0S

l l x r " .  Da re  r  03  / 24 /03  cc  co lumn ;  DB_s

L :x t -  '  vo l -  ( u r )  : 20  '  0  rn j  '  vo l  ( u l )  : 1  .  0  samp le  Da ta  F i l ename:  A1  9171#6

A ' : ra ] - ys i s  Da te ;  27 -M.AR-03  T ime :  16 r18 :53  B lank  Da ta  F i l ename:  / | Lg rTL#z

U:Ll -ut ion Factor .  l -  Ca1 .  ver .  Data Fi lename: Al91?1#l

cancentrat ion uni ts  (pg/r ,  or  ng/Kg dry weighr . )  :  ns/Kg ? sol ids/L ip ids:  90.02

AN.A!YTE
CONCENTRATION DETECTION Qual. ToN ABUND. RRT MEAN

2  , 3  ,  V ,  g  - T C D D
-  L , ? , 3 , - 7 , 8 - P C C D D

. r - .
I-
J . , 2 , 3 , 6 , 7 , 9 _ I . i x c D D

1 / 2 , 3 , ' 7 , 8 , 9 - F I x C D D
1 . , 2 , 3 , 4 , 6 , 7 , 8 - H p C D D
OCDI)
2 , 3 , 7 , 8 - T C D F
1 . 2 , 3 , - ? , 8 - F e C D F
2  , 3  , 4 ,  7 .  I  - P e C D F
I , 2 t 3 , 4 , 7 , 8 - H x C D F
L , 2 , 3  , 6 , 7  , B - H x C D F
J . , ? ' , 3 , 7 , 8 , 9 - F I x C D F
? , , 3 , 4 , 6 , ' 1  , 8 - H X C D F
. 1 . ,  2 ,  3 ,  4 ,  6 ,  7 ,  g - H p C D F
1 . . , 2 ,  3 ,  4 ,  7 ,  g ,  g _ H p C D F
OCDF'

'I 'ot-aI 
Tetra-Dioxins

ll.'ot.al perrta - DioxiD.s
1 'ot - -a. i .  Hexa-Diox ins
11' ( ) [e l_L Hepta *Diox ias
T'Qtal  Tetra-Furang
Tota l  penta*Furans
TOLa.' l- Hexa-FuranB

F'OUND LIMIT

*  o  - 2 8 8
t "  0  . 2 9 9
, .  0 . 3 1 3
*  0 . 3 6 3
*  0  - 3 2 A

*  0 . 9 8
t r  1  n 2

*  1 . 0 7
*  0 . 9 5
*  1  n 6

1 . 0 0 Q  0 . 9 ?
t  .  0 0 1  0 . 9 8

*  1  n l
r  n  a n
+  0 . 9 7
*  1 . . 2 5
*  1 _ 2 3
*  L . 2 9
*  ' i  

1 E

1 . 0 0 0  1 . 3 0
*  1  1 E

1 .  0 0 5  1 .  ? 3

2  . 6 4 2
1 8 . 8 0 1 _

1 _ . 8 5 3

l - 3 0 8
5 .  7 8 8

r - 4 5 8
o . 7 2 5

*

*

t .  o 6
o  - 7 9

*

+

*
0 . 8 97 .  8 0 s 1 . 4 3 s

*  0 . 3 0 3
+  0  . 2 0 0
t '  0  , 2 2 !
*  n ' t q ?
*  0 .  r B 2
*  0 . 2 4 6
*  n  i n nw , a a v

0 . 3 2 0

0 . 4 0 3
1 . 0 3 9

n  Q . 4 9 7

*  0 . 2 9 9
+  O  - 2 9 9

( 1 )

u
U
U
U
U

- E

U

U
U
t1

U
U
U

U

,/

I]
\ ,  .  - J b J

0 . 4 0 3
*  0 . 3 0 3  u

v  -  t 4 J ,

l )  .  L 6 Z
I ' oLa l  Hep ta -F l r ra f l s  t  -  gS3  0 .320

(r ' )  f t ta l i f  ier  u lndicates not  detected. ;  The.K indicat .es EMpc.  The c need^s varuefrom second corumn analys is .  The B iad, icates possibre brank contaminat . ion.(? ,1  RR?s  and  i on  ra t i os  a re  spec i f l ed  i "  f rO i * *  z  and  9 ,  Meehod  16 l_3 .
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Lil./:) Nrti l te : Co-l.rrmb:la Ana_lytJ.cal Ser".rises

. t  , i : ; l : r  Crrc le;  r  CAS MeEhod:  lG13 Case No:

( i l  i  r : r ' r t  Nrr tn€:  UNf\ /ERSfTy OF UTAI{

,1. ) r .  l t t t_ : l_(xr  Fac, tor  r  1

il i :rr11q'_.y.1 (,t: 'at-:Lon Units (pS/L or ng/Kg dry

CONCENTRATION

Forrn 3

Contract r

Cl ient-  No r

SDG No :

Inst rumenL fD;  70S

GC Co lumn  ID r  DE-s

Ca I .  ve r .  Da ta  F i l e r rame :  A19171#1

we ighc )  r  ng . /Kg  S  So l i ds /L ip ids :  90 .  02

COLUMBIA ANALYTICAL

TEF-AD.JUSTED
CONESNTRATION

rts

'  ' 2 - 6 4 e * 0 2

1 , 8 8 e - 0 2
rf

*

t

*
*

' l  
E l i e - n t

7  _  8 1 " e -  0 3

T a t a l ;  7  -  I 5 5 e - 0 1

CLrEN'I  rD.PCDD/PCDF TOXICITY EQUI\/AIENCE SUMMARY
Use for Sample a,rid BLank Jresu-lr,s Tceb.jl2-'----

PAGE 23

Page s  o f  12

L a b  I D :  E 2 3 0 0 1 5 3 - 0 0 9

Samp le  w t / vo l :  1o -? .80  g  o r  m l , r  g
f t4; t l  r ' - i  > '  (soL j  d , /Aqrreous/waste/Ash) !  sor j .d  rn i t - ia t  ca l ibrat iorr  .Date :  a7 /1_e/ar .
f ) ; r rn ' [ ) . l  c  Receipt  DaLe i  A3 /LE /  03

l , : ) i t . .  t r D t . e i  A 3 / 2 4 / 0 3

r , j N l  .  \ i  ( ) . 1  ( 1 1 : 1 .  )  : 2 0  _  0 I n j .  vo l  ( u t )  : 1 .0  , $amp le  Da ta  F i l ename:  A , : t - 91_71+ f6
/ \ r r i r ' l  v t i ; i  s  Da t ' e :  2? -MAR-03  T ime :  16 :18 r53  B lan l<  Dd , ta  F iLe rdn r€ :  A1  9 l7L { r . z

, t , , : ' , , ' 1 ,  B - ' J ' C I ) D
. t , 2 , , : \ , ' /  , g _ F e C D D'  1 , 4 , : \ , 4  r ' i , 8 * H X C D D

| ,  ,  / ,  | , . ,  ,  * ,  / ,  o - H ) { L D D
t t ,  

- / . ,  
- 1 , 7 .  8 ,  9 - ! I x C D D

-t ,  2 ,  3 ,  4 ,  6 ,  7 ,  I  -HpCDD
C)(:1.r1)

" ) . , : 1  
, 7 , $ - : r c r j P

1  , ; t  t  : 1  ,  
' / ,  

8  - l r eCDF
' / , , j , t . I  

, ' 7 , 8 _ p e C D F

" 1  
, 2 , : \ , 4 , 7 ,  B - F I X C D F

1 , 2 , J , 6 , 7 , 8 _ ! i x c D F
' . 1 . , ' 1 . ,  3 ,  " 1 ,  g ,  g - H x C D F
) .  |  : 1 , .  4 ,  6 ,  7 ,  g _ l I x c D F
l ,  : 4  |  : , ,  4 ,  6 ,  7 ,  g _ F i p e D F
- t ,  2 , ,  : \ ,  4 , . / ,  0 ,  9 _ H p C D n
O( l l r i . '

*
*

?  . 6 4
1 8 , 8 0

*

*

1  A q

7 .  8 0

r E F ( t _ )

x  1 . 0
x  0 - 5
x  0 . 1
Y O I

x  0 . 1
x  0 . 0 1
x  0 - 0 0 1
x  0 . 1
x  0 - 0 5
x  0 . 5
x  0 . L
x  0 . 1 _

x  0 - L
H  0 . 0 1
x  0 . 0 1
x  0 . 0 0 1

( r )  
" t 'drknr :  

f rom ' rnter im Proqud,ures for  E6t i rnat ing Rlsks Assoe-ta. ted.  wig i -1lJx l ) ( rs l r res 1-o Mixtures of  ch lor inateo p iuenuo-p-Diox in and -Dibenzofura,ns
{ ( : I ) I r s  a : : d  CDF$)  and  l - 989  Udare  (EpA /62s  / l -Ag to rc ,  March  19s9 .  )

6 / e Q
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/ 1 ) RATIO (21  Q) RRF

0 . 2 0 7  u  *

PAGE 32

L ZPage I  of

CI IENT ID-
PCDD/PCDF A}IAIYSIS DATA SHEET

Use for Sample and Blank Results 5D203Lz

. l  , ; : lh  Na.me; Col .umbla Anal i r t ica l  Serv ices ConEracL : SDG No :

, l  ,c tb Cecle :  C"n,S M6thod. :  1513 Case No r  Cl ient  No:  r ,ab ID :  E?i  0 0 ls3 -  0 i .1 .

( l.r :r, er:L Naure : UNIVERSITY OF UTAH Sample Wt /Vol : 10 . l_.1"0 g or mL: g

r{ i r t . : r - l .x  (So. l . : i .d / -Aqueous, /waste, /Ash)  ,  Sol id  In ie ia l  Cal j -b: :ac ion Date t  O' t  / Ie /o i .

s i amp le  Rece : i . p t  Da f  e :  03  / L8  /a3  Insc rumen t  ID :  ?0s

l ' : x l  ,  D d L e :  A 3 / 2 4 / O 3  G C  C o l u m n : D E _ S

j ' l l t t .  
"  \ i  o .L  (u .L )  r  20 .  0  I n j  .  vo l  ( u1 )  r  L .0  Samp le  Da ra  F i l e r ro f i l € ,  A191Y1 l+8

nr: .a lys is  IJa. t :e :  ?7-MAR.-03 Time:  1E:  02 :51-  Blank Data Fi ler lprn€ r  .&1 9171#z

l ) ; i  . ] .u t : i .on Facj to l : :  1  Cal  .  Ver .  DaLa Fi lerraf te:  Alg l^Zl -# j -

( l c r : r r ce r r t r a r - j . o r r  Un i t s  (pg /L  o r  ng /qg  d ry  we igh t ) r  ng /Kg  C  So l i d$ / t , i p i ds :  82 .94

CONCENTRATTON DETECTION QUAI- IO}I ABUND. RRT ME.[N

Form 1

L I M T T

*  0 . 2 3 9  U  *
*  0 . 2 7 2  U  r r
*  0 . 3 1 4  U  *
*  4 . 2 7 7  U  +

ANAI,Y'.1.'!.i

i t , r 3 t ' / , t l - T C D D
' . t  

t 2 / 3 , ' 7 , 8 - p g C D D
) . , 2 , , 3 ' 4 , 7 , I I - H X C D D
t . ,  2 ,  3 ,  F i , ' 1 ,  i l - F I x c D D

" t , 2 , 3 , ' /  
, B ,  g - H x C D D

. ' 1 ,  ? ,  3 ,  4 ,  5 , ' / ,  B - H P C D D
()CDD

" ) . , : 1  
, ' , 7 ,  t l  - l . 'C l J i l

' . t , 2 , 3 , 7 , 9 - p e C D F

2 t 3 t 4 , - l  , B ^ P e C D F
1 , 2 t j , 4 , ' /  , 8 - H x C D F
) , 2 , 3 , ( r , 1 , 8 - H x C D F' . t ,  2 ,  3 , ' r ,  t ) ,  g * l l x c p F
t ' , ,  3 ,  4 ,  6 , ' 7 ,  B - F i x C D F' . 1 ,  2 ,  3 ,  4 . ,  6 ,  7 ,  B  * H t r l C D F
J , 2 , 3 , 4 , 7 ,  B , g - H t r l C D F
QCDF

it 'o ta-1.  T 'et  : :a  -Diox ins
: I 'o taJ.  F?enCo -Diox ins
' t ' r r t .a l .  F lexa-  IJ iox ins
'.1.'()Lal. I{epLi:r -Dioxine
'.t '()ta_l T'et rir- P\.rrdns
',1'ote -l I)eu.ti* - F'uraas
1'r:tal. Flexa- ! 'urans
l'f]ta-] I-lepta - Furans

FOUND

' r l .

L 7 . 4 8 L
l  a a
ro  o  .  -J  )  /

o  . 6 2 9

e 4 . 2 6 0

1  ' t  n ?

3 . 7 7 8
4 0  - 2 9 ' 7

*  0 . g B
*  1  n ?
*  1 . 0 7
{ .  0 . 9 5
*  1 . 0 6

*  0 . 1 8 8
*  n  1 n l

0  -  6 0 8  0 . 1 8 1
o . 2 5 9 0 . 1 7 5

*  0 . ? 5 2
0 . 3 7 8  0 - 2 Q 9
6 . 9 6 4 u  .  J l - 4

0  . 4 8 I
L - 0 5 0
U . U I D

*  0 . 5 1 5

o  . 2 3 9
0 , 3 1 4
u .  { t t J - L

u . z I o

U
U
.I
JK
u
rJ r\

U

' I  ' l ?

*

l" . t"3
0 . 8 9

0 . 9 7

1  n n n

1 .  0 0 Q
u , v  I

0 .  9 8
1 . 0 L

*  n  o n
*  rk  /1  q?

t _ .  0 0 0
l - . 0 0 1  1 . 2 3

*  1  a Q

L . 0 0 0 I . I O

1 . 3 0
*  *  1 . 2 6

0 .  8 4 1 . 0 0 5  t - . 2 3

3 . 0 1 3  0 . 2 0 1 -
4  - 8 E ?  0 . 1 7 5

1 7  -  0 8 0 0 . 3 1 4
( .1  )  Qua : t  j JT i . c r  U  l nd iea tes  no t  d .e lec ted ;  The  K  i nd i ca tes  EMPC-  The  C  needs  va lue

f : rorn ssc;ond column analys is .  The g ind. icates poesib le b lank contaminat ion.
(?)  Rl t rs  ancl  . i -on rat ios are speci f ied in  Tables z lnd 9,  Me1,hod t6 l_3.
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Form 3

trCDP//PCDP TOXICfTY EQUIVAJ,ENCE SU}4MAR.Y
Us€ for  Sample and Blank Reeul ts

( r -n  t -  rA  d{ -  -

C l i e n t  N o :

PAGE 33

Page 8 of

C],IENT ID "

5D2  03  12

SDG NO:

L a b  I D t  E ' 2 3 0 0 1 5 3 - 0 I 1

1-2

l ,ab Name; Columbia Analyt ica l  Serv ices

j . , ab  Code r  CAS Me thod ;1613  Case  No ,

C.liene Namer TIiITVERSTTY OF UTAH

Matr j .x  (sc l id /Aqueous/Wa.sre/ash)  :  Sol id ,

Samp le  Rece ip r  Da re :  03 / : -a /03

Fixr  .  Dat .e :  03 /24 /  a3

IJ: i - . Iu t ion Factor :  L

C-'arlcerlttrat.ion Unies (pS/L or ng/tcg

CONCENTR.A.TION

D x t .  V e l ( u L )  : ? 0 - 0 In j .  vo l  ( u l )  : 1 .0  $a rnp le  Da t ,a  F i l enamer  A191z t#B

i \na l ys i s  Da te :  27 -MAR-03  T ime :  1 "8 :02 :51  B1ank  Da td  f i l end -m€ :  A191?1#2

Sample  wt lvo ] :  10 .L40 g  or  mIJ :  g

In l t ia l  Ca l ib ra t ion  Dare  :  o? / to /o t

Inserumenl ID: 70S

GC Column fD; DB*S

CaI .  Ver-  Data Fi lename; A1 917L#1,

d ry  we ighc ) :  ng /Kg  *  so l i dsy 'L ip idsz  82 ,94

? ? ? F{-Trrnr)a  t  J  I  |  ,  r r  f  L v &

1 , 2 , 3 ,  7 ,  B - P e C D D
1 , ? , 3 , 4 , 7 ,  B - l I x C D D

1 J . , 2 , 3 , 6 . 7 , 9 - H X C D D
U I . ,  ? ,  3 , '  ? ,  8 ,  9 - F I X C D D

" , 2 , 3 , 4 , 6 , 7 , 8 - I i p C D D
OCDD
4 t J '  t , ( 5 - - I L j J !

7 . , 2 , 3 ,  7 ,  g - P e C D F
7 . , 3 t + , 7 , 8 - p e C D I .
L , 2 , 3 , 4 , 7 , g - l t x c D F
L , 2 , 3  , 6 , 7  ,  g - H : C C D F
r , 2 , 3 , 7 , g , g - H X C D F
2 , 3 , 4 , 6 , ' 7 , 9 - H x C D F
L t 2 t 3 , 4 , 6 , ? , 9 - H p C D F
r , 2 , 3  , 4 , 7  ,  g .  g * H p c D F
OCDF

*
*

ft

L 7 . 4 8
1 5 5 . 3 5

o . 6 3

*
u ,  o a

0 , 2 6

0 . 3 8
6 q 6

2 4 . 2 , 6

h E E  l ' t  )

t a 1 n

x  0 . 5
x  0 . 1
x  0 . 1
x  0 . 1
x  o .  0 J -
x  0 .  0 0 1
x  0 . 1
x  o . 0 5
x  0 . 5
x  0 . 1
A .  U , I

x  0 . L
x  0 . 1
A  V . U I

x  0 . 0 1 _
x  0 . 0 0 1

TEF*ADJUSTED
CONCENTRATION

*
*

*

1  .  5 6 e -  0 1 _
6  - 2 9 e * O z

*
6  .  O B e -  0 2
2 . 5 9 e - 0 2

, *
3 . 7 8 e - 0 2
6  .  9 6 e -  0 ?

i

2 . 4 3 e - 0 2

T o t a l :  6  .  ? 2 5 e - 0 1

( f  )  Taken f rom ' rnter im Procud.ures f ,or  Eecimat iqg Risks Associated rd i t "h
Exposures to Mixeures of Chl-orinated Dibenzs-p-oioxin and -Dibenzofutrans
( c D D s  a n d  c D F s )  a n d  r 9 E 9  u d a l e ( E p A / 6 2 5 1 2 - e g / o i . s ,  M a r c h  1 9 s 9 _ )

F .  / A f
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D i l uc ion  Fac to r :  1

( ;oncent . rat ion Uni ts

AN.A,I,YTS

2  , 3  ,  7 ,  B  - T C D D
L , 2 , 3 , 7  , 8 -  P e C D D
L , ? , 3 , 4 , 7 , 9 - i i x C D D
. , 7 , 3  , 6 , 7 , 9 - H X C D D

1 . , 2 , 3 , ' t  . 8 , 9 - H X C D D
: 1 , ,  ? ,  3 ,  4 ,  6 ,  ? ,  g - H p C D D

1 1  1  R- . ' r r 'nEa

1 j  ?  -7  A-Dar .T ' \F
, , , v l g u v A

2  , 3  ,  4 ,  ' /  
,  8  - P e C D F

t - , ? , 3 , 4 , 7 , 8 - H x C D F
L , 2 , 3 , 6 r 7 ,  B - l l x C D F
I ,  2  ,  3  ,  7  ,  I  ,9  -H.r tCDF
7 , , 3 , 4 , 6 , 7 , 9 * H ) i C D F
) " , 2 , 3 , 4 , 6 , 7 , 8 - H p C D F
1 , 2 , 3 , 4 , 7 , 8 , 9 - F { p C D F
n .lfl Ei

' i ' n l - n  I l ' e i r e  - i l i  n ._*_xl_n s' j 'o ta l  Perr ta -Diox lns
' .1 'c) [aJ-  Hex-  -Dio* inB
' l 'e t -af  Hepca-Dioxrng

F ^ r f i  l

PCDD/PCDF AbIAL,YSTS
Use for  Sample and

*  0 , 3 5 1
*  0 - 3 1 " 3

CL ien t  No :

Sample l . | t r lVol  :  10.118 g ar  mL:  9 '

I r r i t i a l  Ca l i b ra t i on  Da t .e  .  07  / LQ/0a

f n s t r u m e n t  I D : 7 0 S

GC Co lumn :DB-5

COLUMBIA ANALYTICAL PAGE 34

Page  L6  o f  16

CLIENT ID.

6D3  03  12

SDG Nor

Lab  ID  :  823  0  0153  -  01 .?

*
1  n t

*  0 . 9 5
*  l - . 0 6

r " . 0 0 0  0 . 9 7
1 . 0 0 0  0 .  9 8
r _ .  0 0 2  1 .  0 1

*  0 . 9 0
*  o . g 7

r  n n ^  a  - -
I .  V V U  L . Z 3

*  1 . 2 3
*  ' l  

? q

*  1 . 1 6
L . 0 0 0  1 . 3 0

*  L - 2 5
1  .  0 0 5  1 _ . 2 3

DATA SI{EET
Blank Results

Contract:Lab Name: Columbia Analytical Seruiees

. l  , ab  Code r  CAS Me thod :1513  Case  No :

Cl.:LenL Name: UNIVERSITY OF UTAI{

Maf . l ' j -x  (So15-d/aqueous. /wasre/Ash),  Sol_ id

$amp]e  Rece ip t  Da te :  03 / ] "g /08

E x r .  D a r e r  0 3 / 2 4 / A 3

I , x r . .  v o l  ( u 1 )  : 2 0 - 0  r n j .  v o t { u 1 )  : 1 - 0  s a m p J . e  D a t a  F i l e f l & t B € r  A r 9 1 7 1 # 9

iu ra l ys i s  DaLe ;  ?7 -MAR-03  T ime  I  18  ; 54  r  50  B l -ank  Da t .a  F i l e r rd . i r l € :  A191z r#2

CaL .  Ve r .  Da ta  F i l eDarh€ :  A l91? l#1

(pg/ t ,  or  nglKg dry weight)  ;  ng/Kg ? Sol ids/L i -p ids:  7G.55

CONCENTRATION DE?ECTION QuaI. ION ABUND. RRT MEAT{
FOIIND LIT{ IT (1}  RATIO (2)  (Z)  RRF

*  0 . 2 1 9  U  , * +  0 .  g g
0 - 2 6 3
0 ^ f 1 _ 1

U
u

U

*
*

I . U +

n  a t

!t

) - .  E J

1 . 0 4
t(

n  0 2

L . 2 5 7  6  . 2 4 2
*  0 . 1 6 1

J .  r f  U t J

2 8  _ 9 6 4

n  4 1 0

1  R n l

1 3  . 5 4 5
7 . 9 8 3
3  . 9 8 7
Z . 6 I L

u  -  v l - r

B  . 8 4 7  o  - 2 t 9
*  0 , 2 6 3

3 . 3 r 2  0 . 3 5 1 "

0 . 5 3 3
1 .  S 1 1

0 . 1 8 0
0 . 2 0 8

*  n  l a a
+  0 .  ? 9 4
*  n  ? ? q

0 . 4 1 3
v .  t z J

2 . 3 0 4

0 . 5 3 3

U .  - L O U

0 .  t - 9 9
U . + I - 5

c
U
U
rJ
un
U

U
r l

U

U

1'ota l  Tetra-Furans
T'otal Penta-Fu.ranE
Total l-Iexa-Furans
T'otal Hepta-Furans

(1)  Qual i f ler  u indicates not  d,etected, ;  The K indicates EMpc.  The c r reed,s varue
from second column analys i$.  The B indicates possib le b]ank contaf f inat ion.

(2)  RRTs af ld  ion rat io$ are specl - f ied in  Tab]-es 2 end 9,  Merhod,  1-6L3.
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2 , 3 , 7 ,  g - T C D D
r , 7 , 3 , ? , 9 - P e c D D
L  , 2  ,  3  , 4  , 7  , 9  - H x C D D
1 . . e . 3 , 6 , 7 , 8 - i { x q D D
. . , 2 , 3 , ' l  , g ,  g - H x c D D
f " , ' J ,  3 ,  4 ,  6 ,  7 ,  B - H p C D D

2 , 3  , 1 , 8 * T C D F
x , ? , 3 , 7 , 9 - P e c D F
2 , 3 , 4 , 7 ,  B - p e C D F
1 , 2 t 3 , 4 , 7 , S * H X C D F
! , ? , 3 , 6 , 7 , 9 - H x c D F
J -  , Z  , 3  , 7  ,  E  ,  g - H x c D F
' i , 3 t 4 , 6 , 7 , g - H x c D F

1 . , 2 , 3 , 4 , 6 , 7 r 9 - H p c D F
1 , 2 , 3  , 4 , 7  , 9 ,  g - H p c D F
QCDF

COLUMBIA ANALYTICAL

Form 3

PCDD/pCDF TOXrerTy EQUIVALENCE SUMMARY
Use for  Sample and Bl_ank Resul ts

Contrace I

C l i en t  No :

PA6E 35

of, l-6Page r"6

CLIEbIT ID.

6D3  03  12

SDG No:

L a b  f D :  8 2 3 0 0 1 5 3 - } l - z

J 'e-rb Name: Columbia Analyt ica l  Ser \ r ices

l . ,a"b code:  cAS Methpd:161_3 case No:

Cllent Name: UNfVERSITY OF UTAH

Matrix (So]idr/Aqr.reou.s,/Waste/esh) : Solid

sermple Receipr  Dare ,  03 /n /03

Sample  Wt /VoI :  10 .1-18  g  o r  f iL :  9

Inir j -al-  cal_ibracion Dar.e, a7 /Lo/oL

fnstrument fD: 70S

ea l -  ve r .  Da ta  F iLename:  A t91T1# l_

w e i g h t l r  n g l K g  b  s o l i d s , / L i p i d s :  7 G . 5 5

E A L  l J c { L s  :  u J  /  z + t  s  j  G C  C O I U m n  I D :  D B _  5

Ext '  Vol (u])  :20. 0 rnJ .  vo} (rr1) :  l -  -  o sample Daca I ' i lename: A191zL#9

' i \ i la- lysis Date :  2?-MAR-03 Time r 18 :  54 r  Eo Bf ank Data Fi ler}?rn€: At-91-71-#a

Dilut iof l  Factor:  i -

Concentracion units (pS/L or ng/ng dry

CONCENTR.RT]ON

*

*
5 . 7 1

2 8  . 9 6
L . e 6

o  . 6 4
*
*

I  R n

L L . 7 6

T E | E ' / 1  )

x  1 . 0
x  0 . s
x  0 . 1
x  0 . 1
x  0 - 1
x  0 . 0 1
x  0 ^ 0 0 1
x  0 . 1
x  0 . 0 5
Y 1 1 t r

. .  U - I

x  0^1
x  0 .1
x  0_ r .
x  0 .01
x  0 -03 -
x  0 .  00L

TEF-AD',TUSTED
CONqENTR.CTION

*

*

*
5 . 7 L e ^ 0 2
2  - 9 O e - 0 2
1  . 2 6 e -  0 1

t

6 . 3 9 e - 0 ?

*
+

I  n O a - n ?

1  -  1 8 e - 0 2

T o t a l ;  3  - 2 5 5 e - 0 L

{1 )  TaKen f rom ' rnLer im Procudures for  Est imat j -ng RiskF Associated wi thE,.rlosureg to Mixt.ures of chl-orinated DibeD.zerp-oioxin ina -Dibenaofu.rang
( c D D s  q u d  C D F s )  a n d  1 9 8 9  u d a r e ( E p A / 6 2 5 / 3 - E g / 0 i 6 ,  M a r e h  i g e g . t
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v . t J o

5 . 7 3 8
4 9 . 0 2 1 -

1 , 5 6 9
3  . 5 4 5

L Z  .  5 3 5
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CLIENT TD.

1 1
Fcrm 1

PCDDIPCDF ANATJYSIS DATA SI{EET
uee for  Sarnple and Blank Resul ts  ?B303]- ,

Lab Name: Columbia -AnaLytical Se3.rrisgg Conc rac t : S D G  N o :

I r ab  Code r  CAS Me thod :1613  Case  No :  c f  i en t  No :  I ab  ID  :  , . 23OO1Sf  _O.d

Cl ient  Namer TINIVERSfTY oF UT.AH Saraple wt lvo l :  Le,ZLa g or  mL:  9
Ma tx i x  ( so l i d /Aqueous / l r l as te /Rsh )  ;  so l i d  rn i r i a l  ca l i b ra t i on  Da te  :  a3 /o7 /oe

samp le  Rece ip t  Da te :  o3 /LB /03  Tne t rumen t  fD ,  70s

Ex t .  Da te :  oz / z ' . L /a l  GC co lumn :DB_E

E x t '  v o l ( u l ) : 2 9 ' o  r n j .  V o l - ( u l ) : 1 . 0  s a n p l e  D a t e ,  F i l - e 4 * r r € :  c ' ' z z o # a

a n a l y a i s  D a L e :  2 7 - M A R - 0 3  T i m e :  1 8 : 5 3 : 2 0  B l a n k  D a t a  F i l e n a m e ;  c 1 L 2 L g # 1

Di l t r t  ion Factor  :  1  Cal  .  Ver .  Data Fi lenqme :  c l -  L? L B#2

concen t ra t i on  un i t e  (pg /L  o r  ng , /Kg  d ry  we ig t r t )  ;  ng /K  f t  so l i ds , / r , i p i de :  75 -73

coNeENTRA?ToN DETECTTON Qual. IoN ABTJND. RRT MEANAI{ALYTE F,OUND LTMrr  (1)  RATIO (2)  (2) '  RRr '

v ' 3 ' 7 ' 8 - " " o o - r , .  *  o ' o ' 1  u  *  g  L - o 4- , 2 , 3 , 7 , B - p e c D D  0 . 3 1 0  o . l 2 B  , r K  L , 9 8  r . o o t _  t . r 2L ' 2 , 3 , 4 , J , 8 - b < e D D  0 _ ? S Z  O . l _ 3 3  , J K  1 . O S  1 . O 0 1  l _ . 1 7L , 2 , 3 , 6 , ' 7 , 8 - H x C D D  1 . 5 3 3  o . X 6 3  J  L , Z , Z  1 . o 0 0  L , O tL , 2 , 3 , 7 , 8 , s - l l f t c D D  o . 7 X q  0 . 1 4 s  J K  i . ; ;  1 . 0 0 e  1 . t t _! , 2 , 3 , 4 , 6 , 7 ,  ' - H p C D D  Z i  . ' L g  o . 3 0 6  I  1 . 1 1  , .  o o o  1 .  0 3o c D D  z o 1  _  6 3 0  0 . 6 2 E  B  0 .  B G  1 .  o 0 0  1 .  0 82 , 3 , 7 , 8 - T C D F  a . 6 4 . 7  0 . 1 0 1  C J  o . B 1  L O 0 1  l . O sL , 2 , 3 , ? , 8 - F e C D F  *  0 , 0 7 9  u  *  a  l _ , 0 32 , 3  ,  + ,  7 ,  8 - P e C D F  r  o .  0 9 ?  u  *  *  L . L z1 , ? , 3 , 4 , 7 , 8 - I I X C D F  1 , 1 0 0  o . ] * Z Z  B J  1 . 4 S  1 - 0 0 0  1 . J e1 , 2 , 3 , 6 , " 1  , 8 - i { x e D F  0 . 5 5 2  o - 1 2 0  J  1 . 0 6  1 . 0 0 0  1 . 3 4t , ? , 3 , 7 , 8 , 9 - I l x c D F  *  0 , 1 7 4  U  *  *  1 _ 4 32 , 3 , 4 , 6 , 7 , 9 - H x C D F  o _ 6 a 7  0 . L 3 g  , J  l , 3 o  r . o 0 o  I _ z B1 , 2 , 3 , 4 , 6 t 7 . e - H p c D F  g - 4 . 7 7  o . j _ G g  F  1 . 0 1  1 , 0 0 0  L , q +I , ? , 3 , 4 , 7 , 8 , 9 - H p C D F  O . S I B  o - 3 0 9  J  1 . 1 3  I . O o o  1 ,  j 4o e b F '  t 6 . g 7 7  0 . 6 9 0  F  0 . 8 3  1 . 0 0 5  l . 3 j
Tota1 Tetra-Diox ing
Tot 'a l  Penta-Diox i_ns
Toea1 Hexa-Dioxi "ns
Tota i  i tepta-Diox ins
Tota l  Tetra-F.utans
TotaL Fenta-Furans
Total- Hexa*Furarrs

o .  0 8 1
*  o . l 2 e  u

o . 3 0 6
0 - 1 0 L
0 . 0 9 2
0 . 1 2 0

T o t a l  H e p t a - F u r a n . s  i  j . g l - G  0 . 1 6 G
-)  Qualr f ier  u ind ' icatee not  deteeced;  The K ind. icat .es EMpc,  Tt .e c  need'  v€. Iue-  f rom second column analyeis .  The B indicat ,es poesib l .e  b lank contaminat ion.(? )  RRTF and  i on  raL ioe  a re  spec i f i ed  i n  Tab les  z  and  9 .  Me thod  r_6 .13 .



a4/83128a3 1 .2 :39 7 1  3 7 8 4 1 1 5 2

Lab Name; CoLurrrb ia Analyt ica l  Serv ices

Lab  Coder  CAS MeChod ;L613  Case  No :

Client Name: LIMVERSITY OF UTAII

COLUMBIA ANALYTICAL

Form 3 
age I  of  L l

CIJIENT TD.
PCDD/PCDF TOXTCI"Y EQUIVAIJBNCE SUMMARY

t T 6 a  € ^ -  d - - - 1  %Use for  Sample and Blanl t  Resul te t l l " n " 1 a

ca[E.ract :

Cl ient  No:

S D G  N o :

I J a , b  r D :  E 2 3  0 0 1 8 3  -  0 0 4

S a m p l e  W t r / V o t :  l 0 . Z Z A  g  o r  m L ;  9
Ma t r i r  ( so1 id /AqueouE/was re /ABh) :  

So l i _d  I n i t i a l  CaL ib ra t . i on  Da te  :  03 /o7 /oz

Samp1e  Rece ip t  Dage  :  03  /  LS  /  03

E x t .  D a c e :  o j / 2 4 / 0 3

E x t .  V o l ( u l ) : 2 0 . 0 In j ,  vo l  ( u l )  ; 1 ,  o  Samp le  Da ra  F i l e r rame :  C1 tZ2o#2

arra lys is  Date I  Z7-MAR-03 Tine;  t -B :  53 ;2o Blank Data Fi le i lRrr r€;  c l_1,219#1

D i l u t i on  Fac to r r  ] .

Concentrat ion Unirs  (pS/L or  ngl fg dry

CONCENTRATION TEF-ADJUSTED
CONCEMIRATION

*
1  .  S 5 e ^  0 1
2  . 5 ? e - O z
t  -  5 3 e _ 0 1
7  -  1 0 e -  o z
2 . 7 7 e - O L
Z  .  0 ? e -  0 1
6  .  & 7 e - o a

;

L . 1 0 e - Q 1
5 . 5 7 e - 0 2

6 ' .  8 7 e _  0 2
9 . 4 8 e * 0 2
E .  L g e - o 3
L . 7 0 e - 0 ?

T o t a l  :  L . 2 9 9 e + o o

(1)  Taken f rom ' rnter im Procud.ureB for  Eseimat ing Rieks Agsociaced.  wi thExposurea to Mixt 'ureF of  ch lor inared,  Dibenzo-p-Diox in and *DibenaofuranF( c D D s  a n d  c D F ' e )  a n d  1 9 8 9  U d a t e  ( E F A / 6 2 5  / z _ e g / o : . . e  ,  M e r c h  1 _ 9 8 9 _  )

I ns t rumen t  ID :  70S

GC Colurnrr  ID:  DB-s

Ca l  .  Ve r .  Da ta  F i1e r ran re :  C1 t -Z lA#2

we igh r )  r  r LS /Kg  &  soL ide / r , i p i ds :  78 .73

1 , 3 , 7 ,  8 - T C D D
. , 2 , 3 ,  7 . 8 - P e c D D

l ' 2 , ? , 4 , 7 , 8 - H f i e D D
1 ' 2 , 3 , 6 " 7 , . 8 * H x C D D
7 - , 2 , 3 , 7 , 8 , 9 - l I x C D D
I , 2 , 3 , 4 , 6 , 7 , 9 - I I p C D D

2 , 3  , ' 7 ,  9  - T C D F
I , 2 , 3 , 7 r  9 - P e C D F
2 , 3 , 4 , 7 , 9 - P e c D F
r ,  2  , 3  ,  4  , 7  , 9  - H x C D F
1 , 2 , 3 , 6 , 1 , 9 - H x c D F
1 " . 2 , 3 , 7 , 8 , 9 - H x C D F
2 , 3 , 4 , 6 , 1 , 8 - I I R C D F '
L , 2 , 3 , 4 r 6 , 7 r g - H p C D F
L , 2 , 3 , 4 , ? , F , g - H p C D F
al/-t'r tsr

*
0 - 3 1
o . 2 5
1  . 5 3
o . 7 L

4 U I .  b . 5

V .  E J

1  1 n

0 . 5 6
*

o  A 9

v - 4 E

o - 5 ?
{ $ .  t t

T E F ' ( 1 )

x  1 . 0
x  o . 5
1 . n 1

Y n l

x  0 . 1
x  0 .  0 t -
x  0 .  0 0 1
x  0 . 1
x  0 . 0 5
x  0 . 5
x  0 . 1
x  0 . 1
x  0 . r _
x  0 . 1 -
x  o . 0 1
x  0 . 0 1
x  0 .  0 0 L

6 / e o
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C] , IENT ID.
DATA SI{EET

Blank Results ff i-

1 A

FOrn 1

PCDD/PCDF ANAJ,YSIS
Use for Sample and

),.,a.Il Name: Columbia Analyeical- Serviee$ Contract, : S D G  N O :

] . , a t r  Code :  CAS Me thod ;1613  Case  No :  C l l en t  No :  Lab  fD :  E?300 I53 -010

C-]- : i .ent  Name: UNMRSTTY OF UTAII  Sample Wt/VoI :  10.?ZB g or  mL;  g

Mn t r i x  (So l i dT 'Aqueous /Was te , /Ash )  :  So1 id  Tn i t i a l  Ca l i b ra t i an  Da te :  07 /Lo /oL

.( i i - i l i lp le  Receipt  Date:  A3/) .9/n l r tsLrument  IDr  Z0S

l r x t  -  Da te  I  03  / 24 /AO3  GC Co lumn :  DB_E

E x t '  v o ]  ( u r )  r 2 0 - 0  r n j .  v o l  ( u 1 )  : 1 . 0  s a m p r e  D a r a  F i l e r r d r l l € :  A 1 g 1 7 l , # 7

/V ra l ys i s  Da te :  27 -M, [R -O i  T ime :  L7 t  i -Q :53  B lank  Da ta  F i l ename i  A l9 ] . 71#e

I : :L. l "uc ion FacEor i  1  Cal  .  ver ,  Data FiLerrame; A191?1#l

concent l 'a t ion uni rs  {pg/L or  ngl t rg dry weighr . )  :  ng/xg t ,  so} ids/L ip ids:  94.  j0

CONCENTR.A.TTON DETHCTIO}T QuaI. IoN ABUND. RRT MEANJ\Ni.\],YTE FOUND LII\4IT irI RA"IO (?) (2) RRF'

2  , 3  , 7 ,  9  - T C D D
1 , 2 , 3 r 7 , 8 - p e C D D

. _ . 1 ,  2 ,  3 ,  4 ,  7 ,  B - H x C D D
I 1  , 2 , 3 , 6 , z , B - H x C D D
V  , 2 , 3 , ' t . 8 . g - F i x c D D

. r . ,  2 ,  3 ,  4 ,  6 , 7 "  B - I l p C D D
n lenn

2 t 3 , 7 , 8 - T C D F
. 1 , , 2 , 3 , 2 , 9 - p e C D F
? , , 3  , 4 , 7  , 9 -  p e C D F
: t  , ! , 3 , 4 , 7 , 9 _ } I x C D F
: L ,  2  , 3  ,  6  , 7  , 9  - H x c D F
1 , 2 , 3 , 7 , 9 , 9 _ l i x c D P
2 , 3 , s , 6 , 1 , s - H x c D F
_ L , 2 , 3 , 4 , 6 , 7 , g - H p C D F
4 , 2 , 3 , 4 , 1 , 9 , 9 - H p C D F
OCDF

1'c) ta l  Tecra-Diox ins
T'ota.l. pent,a -Dioxirrs
'.1.'c;tal. Hexa-Dioxins
1 'ota l  Hepta-Diox i r rs
1."ot,al, Tetra- Furans' t 'o ta l_ penta-Furans
'Iotal Hexa-Furans
Tota1 Hepta*Furans

*  0 . 2 8 1  U  *
+  0 . 3 0 5  u  *

0 .2s6
o -273

I . U /

*

1  . 3 2

r  0 . 3 9 0
K  1 . 5 1

rt

a  _ 2 5
U  - : ' D

1 .  0 3
0 .  8 ?

*  0 - 3 0 5  u
u ,  s z 4
o - 4 6 4

*  0 . 2 5 0  u
0 . 2 a 2

2 .  A 6 ?
U . : ' J J .

4 0 . o z l
' t  

? n  n ' l  1

o - 3 5 5

0 . 8 s 2
q  1 t r a

0 . 9 8 1
2 ? . 9 3 5

n  6 t q

9  . 6 8 4
s 0 . 6 6 1

6 . 9 7 6
r 1  .  9 3 4
2 3 . 9 9 4

u ,  I O O  \ _ ,

0 . 3 2 4  , f
0 . 2 8 9  , J
0 . 4 6 4
I _ 6 9 5

r k  n  q n

*  1 . 0 3
1 " . 0 0 0  t . 0 7
1 . 0 0 0  0 _ 9 5
1 . 0 0 9  1 . 0 6
L . 0 0 0  0 . 9 7
1 _ Q 0 0  0 . 9 8

*  1 - 0 1
*  0 . 9 0
*  n  c ?

1 . 0 0 0  i - . 2 5
1 . 0 0 0  1 . 2 f

*  ' l  
? a

1 . 0 0 0  1 . l _ 6
L . 0 0 0  1 _ 3 0
I ,  U U 1 J  L  "  2 6

1 . 0 0 5  r . 2 3

*  0 .  ? d 0
*  0 . 1 9 5
*  0 . 2 0 2

0 . 3 2 7
0 . 3 3 0
0 . 5 r . 7
2 . 3 0 0

u  .  z d r

U

TT

.7
,T

u
,f

U

( ' 1 ' )  Qua r i f i e r  u  i nd i ca tes  no t  de tec ted ;  The  K  i nd l ca tes  EMpq .  ?he  c  needs  va luefrom second corumn arralysis- rhe n inoicaies-p"r-tuiLr"i i"rrr, conraminati.on,(7)  Rl t rs  and ion rat ios are speei f ied i " - t ; ; i ;=  ? and 9,  Method 1613.



A4/83 /2883  L2 :39

)  1  ?  q -Tr rnT- )

J . , 2 , 3 , 7 , 8 - P e C D D
r i , ? , 3 , 4 , 7 , 8 - H x C D D
' . 1  

, ? , , 3 , 6 , 7 ,  g - H x C D D
7 .  , 2  ,  3  , 7  , 8  , 9  - l I x C D D
L , 2 r 3 , 4 , 6 , 7 , 9 - H p C D D
CICDD
E  , 3  , 7 ,  B  - T C D F
: 1 . , ? , 3 , 7 , 9 -  P e C D F
2 .  , 3  , 4 ,  7 ,  8  -  P e C D F
: l  , 3 , 3 , 4 , 7 , 8 - H x C D F
1  ,  ? ,  , 3  , 6  , 7  , 8  * H x C D F
7 . , 2 , 3 , 7 , g ,  g - H x C D F
? , , 3 , 4 , 6 , ' 1  , 8 - $ X C D F
I  , 2  , 3  ,  4  , 6  , 7 ,  g  - H p C D F
L , 2 , , 3 , 4 , 7 , 9 r 9 - H p C D F
OCDF

7137841_  L  52 COLUMBIA ANALYTICAL

Form 3

PCDD/PCDF TOXICTrY EQUIVAI,ENCE SUMMARY
Use for  Sample and B1ank Resul ts

f r ^ n { -  f a r l -  .

Cf i -ent  No:

Page 14 of

CL IENT ID .

8 C 3  0 3  1 2

S D G  N O :

I r a b  I D :  8 2 3 0 0 1 5 3 - 0 1 0

PAGE 3]-

1 4

:t ',:rb Name; Columbia Analytical Services

.[ . , , ; ih Cocle; CAS Method.r1513 Case No:

C"I j,CNI NAME: UNTVERSITY OF' UTAIT

Miit:rix (Solid/eqr:eous,/waste/Ash) : Sotid

S a m p l e  R e c e i p t  D a t e :  0 1 / r B / 0 3

E x t -  D a L e :  0 3 / 2 4 / 0 O 3

E l x t .  V o l ( u 1 ) : 2 0 . 0 r n j "  V o t ( u I ) : I - o

D:Llut ion Fact,or;  I

Concentrat ion Unlcs (pg/L or nglKg dry

CONCENTRATION

Samp le  Wt / vo l - :  10 .228  g  o r  mL :  g

In i - t ia l -  Cal ibraCion DaEe :  o7 /Lo /aL

fns t rumen t  ID ;  70S

GC Column ID:  DB-s

Sample Data Fj .Lename3 A19171#7

CaI.  Ver .  Data Fi lenanie:  A19171#1

we igh t )  :  ng /Kg  t .  So l i ds /L ip id .e :  94 .30

Ar ra l " ys i s  DaLe :  27 -MAR*03  T ime :  1? r10 r53  B lank  Da ta  F i l e r ] ame :  A i . 917L#2

*
0 . 6 ?
z - v t
n  q ?

? 6 . 6 3
1 7 8 . 0 1

*
+

*
U .  D D

0 - 3 6
*

v ^ r b

u , v c '

7 7  - 9 4

TFrr. f 'r I

x  l - . 0
, 1 ,  U - 5

x  0 . 1
x  0 . 1
x  0 . 1
x  0 . 0 1
x  0 . 0 0 1
x  0 . 1
x  0 . 0 5
x  0 - 5
x  0 . 1
x  0 . 1
x  0 . 1
x  0 _ 1
x  0 . 0 1
x  0 . 0 1
x  0 . 0 0 1 .

TEF-ADJUSTED
CONCENTRATION

*
5  "  1 6 e -  0 2
?  ̂  0 7 e - 0 1
9  "  3 1 e -  0 2
2  .  5 6 e -  0 L
1  .  7 8 e -  0 1

*

*
6 . 5 1 e - 0 2
3 . 5 5 e - 0 ?

B  -  5 2 e - 0 2
9  -  1 6 e -  0 2
9  -  8 1 e -  0 3
2 . ' l 9 e - O Z

T o t a l - :  1 .  1 2 2 e + 0 0

(: l  )  l . 'aken t rom ' fn ter im Procudures for '  Est j .maEing Ri6ks Associated wi th
Exposures to Mixtures of  ch lor inated Dibenzo-p-Diox in and -Diberrzofurans
(CDDs  and  CDFs)  ana  1989  Uda te (EpA /625 /J -89 /oL6 ,  March  1999 . )

6 /so



fl,;l*-,"oo

Con t rac t :

C l i en t  No r

*  0 . 2 5 6  u  *
*  o . 2 4 4  U  *
*  0 _ 2 9 3  u  *

8 4 / A 3 / ? A A 3  1 ? : 3 9
' 7 1 1 - 7 0 A 1 1 t r a
r  r  J  I  u - J  I  J 4

Lab Name: Columbia Ana1yt j .ca1 Serv ices

Lab  Code :  cAS  Me thod :1613  CaBe  No :

CIienI Name: UNIVERSTTY oF uTAJ]

Ma t r i x  ( so l i d /nqueoua /waere /Ash ) ,

S a m p l e  R e c e i p t . D a t e  I  o j / L q / 0 3

E x r .  D a r e ;  0 3 / 2 4 /  A 3

E x t .  v o 1  ( u 1 )  : 8 0 .  o  I n j  .  V o l

Ana l ys ie  Da re ;  2E -MAR_03  T ime :

D i l uc ion  Fac to r :  : -

COLUMBIA ANALYTICAL

Form 1

FCDD/PCDF ANAIYSIS DATA SHEET
Uee  fo r  Samp le  snd  B lank  Reeu l t s  ,D403 i4

PAGE 4A

Page 4 of LJ-

CI,IENT TD.

SDG No :

L a b  f D :  E 2 3 O o l _ s 3 ^ o 1 S

*  n  q a

*  1 . 0 3
*  L , O 1

1 . 0 0 0  o . 9 s
r . .  0 0 9  1 . 0 5
1 . 0 0 0  a . 9 7
L . 0 0 0  0 . 9 8
L . O o 2  1 - 0 1 -

*  o . g o
t  n  q ?

Sarnp le  wE /voL r  10 .133  g  o r  mL :  9

so l - i d  rn ie ia l  Ca l i b ra t i on  Da re  t  o7 / : - . o /oL

Instrument  fD;  70S

cC Co lum l :DB-5

(u ] -  )  : 1 .o  Samp le  Da t .a  F i l ename:  A19 l_?6# j

14 t24 :38  B lank  DaCa  F i l eaame:  A l_917G# l

Cal-  .  Ver .  Daea Fi ler . lame :  A,191"?5#1

concentrat ion unitE (pg/r or ng/Kg dry weight) r  ng/Ks i ;  sot ids/Ir ip ids: ?8.63

CONCENTRATTON DETECTTON gual. IoN ABuND. RRT I\4EANFOUItrD LI l r rT (1)  RATro (2)  (2)  RRF

1 , 2 , 3 , ? r g - p g g p g
f _ , 2 , 3 , 4 , 7 , 9 _ H X C D D
I  ,  Z  ,  3  ,  6  ,  7  , 8  -HxCDD
L , 2 , 3 , 7 , g , g - H x c D D
1 , 2 , 3 , 4 , 6 , 7 / g - I t F e D p

2 , 3 , 7 , 8 - T C D F
1 , 2 , 3 , 7 ,  g - P e q D F
2 , 3  , 4 , 7 ,  g _ P e C D F
t - , ? . 3 , 4 , 7 , 8 _ I I x c D F
l - , : r 3 , 6 , 1 r  9 - H x c D F
1 , 2 , 3 , 7 , 9 , 9 - I { l c c D t '
2  , 3  ,  4 , 6  , 7  r  g  - H x C D F
L , 2 , 3 , 4 , 6 , 7 , 9 - H p c D F
L , 2 , 3 , 4 , " 7 , 9 , g - H p C D F
OCDE'

0 . 6 8 Q
o . 6 ' 0 8

' l ' 1  n ? 1
^ L  a  v < *

L L z . L > t

0 . 4 8 0

o  . 6 + 2

2 . 6 9 3

V ,  J - l >  L l
n  ? e <  aU

0 , 4 9 1

o  . 2 3 7

r . z 5

: " .  0 5
0 . 8 4

+  n  ? ] n
+  0 . 2 1 9

0 . 1 8 3
*  0 .  1 6 9
t  0 . 2 3 ?
*  0  . 1 9 9

0 . 3 o *
*  a . q 2 9

J  1 .  l - 0
*
*

u
w

J

u
' T

u
t,

?T

1 " 1 9  1 . o o 9  1 . ? s
* 1

L ' A }

*  l . e g
*  1  1 a

L . 0 0 0  1 . 3  0
*  1 _ 2 5

1 . 0 0 5  L . 2 t

*
L .  Z 4

t

r.8 - 25',8 I .  Z J b

To ta l  Te t , ra -D iox ine  *  o .2FG UTo ta l -  Fen ta -o iox ine  r  0 . f , 44 t  UTo ta l  F lexa -D iox ins  3  -  468  o .  f  J ,9
Tota l  l lepf  a-Diox i r :s  zB .  s7 j  o  .  491
To ta l -  Te t ra -Fu rans  *  0 .23?  U
T o t a l  p e n t a - F , u r a n g  o . 7 I Z  O .  A L g
? o t a l _  ! { e x a - F u r a n s  i _ 4 3 4  O - 1 6 9

f o t a : -  H e p r a - F u r a n a  3 - 3 1 3  o - 3 0 4
v Qual i f ier  u indicate*  not  deteeted;  The K indlcates EMFC. The c neede valuefrom eecQnd colut rn anal -ys is .  The E ind. icates possib le btank contaminat ion.(2 )  RRTg  and  i on  ra t i os  a re  spec i f i ed  i n  Tab tes  Z  and  9 r  Me thod  1613 .
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Lab Name: Columbia Analyt ica l  Serv ices

L a b  C o d e r  C A S  M e t h o d : L 6 1 3  C E s e  N o :

Client Name: UNIvERSfTy OF UTAII

COLUMBIA ANALYTICAL

F'orm 3

PCDD/PCDF TOXTCITY EQUIVAIJENCE SU},|MARY
Use fo r  $ample  and.  B l "ank  ResuLcs

PAGE 4L

page a of  t t

CIJf ENT rD -

9D403L+

Samp le  Wt . / voJ - :  10 .133  g  o r  mL :  q

Ma t r i x  ( so l i d /Rqqeous / l vae te /A ' sh )  r  soL id  rn i r i a l  ca l i b ra t i on  Da te  I  o7 / : : o /oL
' S a m p l e  R e c e i p t  D a t e :  0 3  /  L A  /  O B

E x t -  D a t . e ;  a j / 2 4 / o 3

Ex t  .  vo l  ( u l  )  : 2a  .  O I n j . V o l ( r r 1  ) : 1 - 0  S a m p ) . e  D a t a  F i l e n a m e :  A 1 9 l 7 G # 3

A n a l y s i e  D a l e :  2 B - M A R - 0 3  T i m e :  1 4 : 2 4 : 3 8  B l a n k  D a t a  F i l e n a m e l  A l 9 L T 6 # 1

Di lu t ion  Fac tor :  I

Concentration Units (pg,/L or nglXg d.ry

CONCENTRATION
TEF-EDJUSTED

CONCENTRATTON

, 3 , 7 , g - T C D D

I r rs t rument  fD:  7OS

GC Col"umn ID:  DB-g

Ca l  .  Ve r .  Da ta  F i l e .name:  AL9 l "7S#1

we igh t )  :  ng /KS  ?  so l i ds / I " r i p i ds :  . 78 .63

r r! | .J.,/

f-nn t rA -{- ,

CLient  wo:

S D G  N o :

L a b  r D :  E 2 3  0  o l . S 3  -  0 1 5

lr

*
*

6 . 8 0 e - o z
6  .  0 B e -  0 2
1 . 1 0 e - 0 L
1 . 1 2 e - 0 1
4 . 8 0 e - 0 A

+

*
6  . 4 2 e . - A 2

*
a

*
2  .  6 9 e -  O 2

I

' l  
Q ? a - n t

V F

5 . 0 8 5 e - 0 1

. t - , 2 , 3 , 7 . 8 - F e C D D
1 , 2 , 3 , 4 , 7 , 9 - H X C D D
1 , 2 , 3 , 6 , 7 , 9 ^ H x c D D
L , 2 , 3 , 7 , g , g - H x C D D
4 , 2 , 3 , 4 , 6 , 7 , 6 _ l r p c D D

2 , 3 , ' 7 , 9 - T C D F
r ,  2  , 3 ,  7 ,  g - P e C D F
2 , 2 , + , 7 r 9 - t r e c D F
! , 2 , 3  , 4  , 7  ,  g - H x c D F
L , 2 , 3 , 6 , 7 , s - E { x C D F
I , 2 , i , 7 , 9 , 9 - H x C D F
2 , 3 , 4 , 6 , 7 , E - H X C D F
I t 2 , 3 , 4 , 6 , 7 , 6 _ H p C D F
L , 2 , 3 , 4 . 7 t 8 , 9 - H P C D F
OCDT'

t

o . 5 8
n < ' r

' l  1  a n

+ + d ,  J _ 6

o  . 4 8

0 . 5 4
*
!h

*
z , o J

*
l 8 - 2 7

x  1 . o
x  0 . 5
x  o ^ , 1
L n t

x  o - t
x  0 .01
x  0 . 0 0 1
x  o _ t -
x  o . 0 5
x  0 . 5
x  0 . 1
x  0 . 1
x  o . 1
x  o . t _
N  0 . 0 1 "
x  o " 0 1

" 1 C  0 . 0 0 I

T o t a l :

faken f rom r fnter im procud.ures f  or  Est imat , j -ng Risks Associated.  wi thExposuree to Mixtures of  Chlor inated Dibenaelp_oiox in and -Dibenaofurans( c D D s  a n d  c D F s )  & F } d  t g 8 e  u d a r e ( E p A / 6 z s / 3 - e t / o i a r  M a r c h  t g 8 g . )

( 1 )
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Page e of 1.1,
F^Fr ' I

PCDD/PCDF ANA,LYSIS DATA SHEET
use for  sanple and Blank Reeulce l_0E40314

Lqb Name: Col_umbia Analyt ieal  serv icee Cor r t rac t : S D G  N o t

Lab  Code :  CAS Me thod :L613  Cese  Nor  c l _ i en t .  No r  Lab  ID r  E230015 f  _0 j -9

c l ient  Name: t tNrvERsITy oF uTAH sample wt /vpf  :  10.1_8? g or  rn l , :  g

M a t r i x  ( s o l i d / A q u e o u s / w a s E e / A 6 h ) :  s o l i . d  r n i e i a l  c a l i b r a t i o n  D a r e ,  o - r / L o / o r

Samp le  Reee ip t  Da te :  o3 /LB /03  rns r rumen t  fD t  Zgs

E x t .  D a r e ;  o 3 / A + / o a  c c  c a l u m n : D B _ S

E x E '  v o l  ( u 1 ) : 2 0 . 0  r n j .  v o l - ( u l ) : t , o  s a m p l e  D a e a  F i l e n a m e :  r l L 9 L 7 € # 7

A n a l y s i e  D a t q :  2 8 - M A R - 0 3  ? i m e :  7 1  ; s 2 : s 7  B l a n k  D a t a  F i l e n a r d e :  4 1 9 1 7 6 # l _

t r 3 , 7 / 8 ' T C D D

L , 2 t 3 , 7 , 8 - p e C D D
L , 2 , 3 , 4 , 7 , 9 - H X C D D
1 , 2 , 3 , 6 , 7 , 9 - I l x c D D
L , 2 , 3 , 1  , g ,  g - H X C D D
r , 2 , 3 , 4 , 6 , 7 , 9 - H p c D D
OCDD
2  , 3  , 7  ,  g  * T C D F
1 , 2 , 3 ,  7 , 9 - P e C D F
2 , 3  , 4 ,  7 ,  g - P e C D F

1 , 2 , 3 , 4 , 1 , 8 , H : ( C D F
4 , 2 t 3 , 6 , 7 , 8 - H x C D F
7 - t ? t 3 , 7 , 9 , g - H x c D F
2 . 3 r 4 , 6 , 7 , 8 - H x C D F
L t 2 t 3 , 4 , 6 , 7 , 9 - H p C D F
l ,  2 ,  3 ,  4 ,  7 , 8 . i  g - t l p C D F

Total  Tetra-Diox ina
Tota l  Pe4ea-Diot< ins
TotaL Hexa-Dioxine
Tota l  l lepta-Diox ins
Tocal-  Tetra-Furans
To ta i  Fen ta -Fu rans
BoLa] lle:<a.- !.rrrane

*  o . L 2 3  u  +
*  0 . : , 6 6  u  *
*  o . l g 9  u  *
*  0 . 2 2 5  U  r +
*  o .aoL  u  *

0 . 8 2 6
0 .  1 _ 5 4

*  0 . 1 3 8
*  0 . 1 , 4 5 +

L . 3 8

1 .  0 l _
*

0 - 8 3

0 .  5 4 5 w , L z o

4 . 3 6 5 0  . 1 5 0

1 t r  ?  a l 1  1 1 1

*  0 . 1 2 3
*  0 . 1 6 6

CIJ IENT fD.

*  0 . 9 B
*  1 . 0 3
*  L , o 7
*  0 . 9 5
*  1 - 0 6

1 . 0 0 o  0 . 9 7
1 ,  0 0 0  0 . 9 8
1 . 0 o 1 _  1 . 0 L

+  -  *  o . g o
*  o  - 9 7

1  n n  ^
A ,  V V U  L .  Z J

r  1 . 2 3
*  1 . 2 9
*  1 . 1 6

1 . o 0 0  r . 3 0
*  1  1 A

1 _ - o 0 5  1 . " ? 3

D i l u t , i on  Fac to r ;  l _

Concentrat ion Onics (pg/ f ,  ar  ng/Kg

CONCEN:rRATION
AI{ALXTE F'UND

Cal .  Ver.  Data t ' i lename: A1,91?S#1

d r y  w e i g h t ) :  n g / K s  *  s o l i d , s / L i p i d s :  8 6 . 2 8

DETECTION QuaI . IoN A3T'ND. RRT MEA},I
T , T M T T (  1 )  RATIo  (z  )  (z t  RRF

t  -  6 L  /

B 1 . 5 3 6
0 . 2 o 9

o . 8 3 9
r 8  .  5 7 6

U ,  J 5 I

v .  t J - d

3 .  8 8 0

1  n ?

0  . 8 2
0 . 7 8

*  0 . ] - ' 2 7
*  0 . 1 7 5
*  0 .  1 4 3

C,t
u
T}

!T

U
u
u

TT*  O . 2 6 9

U
u

v .  z z >

o  ? 1 q

0 . 1 5 4
o . 1 4 5
O , L 2 7

d lo ra l  Hep ta -F ru rans  l 0  -  1gO o . lS0
l t ' '  Qual i f ier  U indicaeeg not  dehected. ;  The K indicates EMpe.  The C need.p vaLuefrof f i  second corumn analys i -s .  The B indicates possib le b l -anh contaminat ion-(2 )  RRTF and  i o r r  r a t i os  a re  spec i f i ed  i n  Tab les  z  and  9 ,  Me thod  l - 613 .
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Form 3

PCDD/PCDF TOXIEITV EQUTVALENCE SUMMARY
Uee for  Semple and Blank Reeul ts

f ' n F F r - ^ { - .

Cl ien t  No :

PAGE 43

Page I  o f  l t

C IJ IENT TD.

1  0E4  03  L4

Lab NEme: Columbia Arra ly t ica l  Serrr ieea

Lab  Code :  CA$  Me thod ;1613  Case  No ;

ClienE Narne; TiNfVERSfTlI OF UTAII

Matr ix  (so l - id /Aqueou€, /Waste lAsh)  :  Sol id

S a m p l e  R e c e i p t  D a r e r  0 3 / L A / 0 3

E x t .  D a r e : 0 3 / 2 4 / a 3

E x t .  v e ] ( u l )  : 2 0 . 0  r n j .  V o I ( u 1 ) : l _ 0

Analys is  Dete :  Z E -MAR- O3 Time :  L. I  ;  SZ :  E7

Di ] .ut i .on Factor :  1

Concentraeion Unics (pSlL or nglKg dry

CONCEIVTRATION

r. - 2 , i , 7 , 8 - T C D D

L , 2 . , 3 . 7 , 8 - P e C D D
7 , ? , 3 , 4 , 7 , 9 - I I X C D D
r , 2 , 3 , 6 , 7 , g - H l i C D D
1 , 2 , 3 , 7 , 9 , 9 - I { x c D D
r t 2 , 3 , 4 , 6 , 7 , 9 _ l t p c D D
a'!arnT\

2 , 7 , ' 7 , 8 - T C D F
1 _ , 2 , 3 , 7 ,  g - P e c D F
2 , 3 , + , . 7 . 9 - P e C D F
I , 2 , Z , 4 , 7 ,  g - H X C D F
1 , 2 , 3 , 6 , n 7 , 9 - H x C D F
1 ,  2 , 3  , 7  ,  g ,  g - H x c D F

2 , 3 t 4 , 6 , 7 , g - H x C D F
I , 2 , 3 , 4 , 6 , 7 , 9 - H p c D F
1,  ? ,  3  ,  4  ,  7  ,  8  ,  9  -HPCDF
v L ! f

S a m p l e  W c / v o l r  t g - 1 8 7  g  o r  m L :  9

fn i t , i a l  ca l i b rac ion  Da te  I  o7 / ro /oL

Ins t rumen t  fD :  ?OS

GC Co lumn  ID :  DB-s

Sample Data Fi lename: AL9176#"1

B lank  Da ta  F i l ename:  A19L7d# t -

Ca l -  Ve r .  Da ta  F i l eDamer  A19175# I

w e i g h t ) ;  n s / R s  e  s o l i d E / L i p i d s :  8 6 . 2 8

SDG No :

L a b  I D :  E 2 3 0 0 1 5 3 - o 1 9

+

i

*
*

9 . 8 2
8 1 : 5 4

o  , 2 1
u
*

*

4  . 3 6
*

1 4  t h

fnnjF I 1 I

X  1 . o
x  0 . 5
x  o . 1 -
x  0 . 1
x  0 , 1
x  0 _ 0 1
V  n  A ^ r
A  V .  V V r

x  o . 1
x  0 . 0 5
x  o . 5
x  o . L
x  0 . 1
x  o . l _
v n ' 1

x  o . o l
x  o . 0 1
x  o . 0 0 1

TEF-ADJUS?ED
EONCE\IITRATrON

*

*

9  .  aze-ez
8  .  1 5 e -  0 ?
2  .  0 9 e -  0 Z

5  . ' 4 6 e -  0 2
*

*
4 . 3 6 ' e - 0 2

r  .  see-  o l

T o t a l " :  3  . 1 4 3 e - 0 1

Eaken f rom rrnter im Frocudures for  Est imat ing Rr-sks Ageoeiated wi thExPaFure6 to Mixgures of  ch lor inared.  Dibenzs-p-Diox in and,  *Dibenzofurayrs
( c D p s  a n d  c D F e )  a n d  1 " 9 8 9  U d a r e ( E p A / 6 ;  5 / 3 _ s g / o L 6 ,  M a r e h  1 9 8 9 . )

( l - )

6 / 9 0
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P a g e  3  o f  1 0

CLIENT ID .
DATA SiIEET

B lank  Reeu l - t  p  L1850314

ConErac t ;

C l i e n t  N o :

SDG

I r a b  f D r  E 2 3 0 0 1 5 3 - 0 2 1

Sanp ] -e  w t . /Vo l :  10 .121  g  o r  m l , r  g

I n i t i a l  C a l i b r a t i o n  D a r e ,  o z /  0 7  /  0 Z

Ins t rumen t  ID :  70S

GC Col ,umn:DB-5

Sample Dasa Fi lenatrne:  c11228#6

Bl-ank Data Fileneme: CLLZZ6#4

Ca I .  Ve r .  Da ta  F i l ename:  e l t z26#?

Form l-

PCDD/PCDF AIIALySXS
Use for Sample asrd

Lab Name: Columbia Analyt ica l  Serv ices

Lab  CodE;  CAS Me thod r i -FL3  Case  Nor

Client Na.me; UNTVERSITY oF. UTAH

Matr ix  (so l id /Aqueoue/waete/Ash) ;  So] id

S a m p l e  R e c e i p t  D a t e :  O j / L B / 0 3

E x c .  D a t e :  a 3 / A S / 0 3

E x c .  v o l  ( u 1 ) : 2 0 . o  I n j .  v o l ( u 1 ) ; 1 . 6

A r r a l y s i s  D a C e I  3 L - M A R - 0 3  T i m E :  1 S ; 3 L : 2 4

D i l u t i on  Fac to r :  1

Concentrat ion Uni ts

ANAIJYTE

I
u '  , 3  , 7  ,  g  - T C D D

t , 2 , 3 , 7 , 8 - P e C D D
L , 2 , 3 , 4 , 7  ,  g - H X C D D
L , 2 , 3 , 6 , 7 , 9 - H X C D D
t ,  ? , 3  , 7  ,  B ,  g - H x C D D
1 ,  ?  ,  3  ,  4  ,  6  , 7  ,  8  -HPCDD
nr'T'rn
2  , 3  , ' ] ,  g  - T C D F
1 , : , 3 , 7 , 8 - F e C D F
2 , 3 , 4 . 7 ,  8 - F e C D f
1 r 2 , 3 , 4 , 7 r  9 - H X C D F
I , 2 , 3 , 6 , 7 , 9 - I l x C D F
I , 2 , 3 , 7 , 9 , 9 - I I x C D F
2  , 3  , 4  ,  6  , 1  , 8  - l l X C D F
1 , 2 , 3 , 4 , 6 , 7 , 9 - H p C D F
L , 2 , 3 , 4 , 1 , 9 , g - H p c D F
OEDF

ToeaI  Tetra-Diox ins
Tota i  Penta-Di .ox ins
To0a1 Hexa-Dioxins

Tota l  ?etra-FuranEr
Tota l  Penta-FuranE
TotaMexa *Fura.ns

FOUND I,TMIT

o  . 2 5 7  0 . 0 7 s
0  -  5 0 8  o .  1 0 7

/ r  I
l f ,l Ji(ftl J_rJ \ 4 )

J K  0 , 6 5
,fK 1 .  1 3

L - + t
' l  ' ta

L .  0 7
0 . 8 6

(? ) RRF

1 -  0 0 1  1 - .  0 4
1 .  0 0 1  t . L 2
1 . o 0 0  L . r 7
1  n  n A  n  A 1* , u v v  t - u {

1 .  o o 9  1 . 1 1
1 - 0 0 0  r . 0 3
1 .  0 o o  L . 0 8
1 .  O 0 2  1 .  0 5
r -  _  0 0 1  t .  0 3
1 _ . o 0 1  1 . 1 _ 2
1 .  0 0 0  r . 3 9
1 . 0 0 o  L . 3 4

f -l 
4'1,

1 . 0 0 0  1 , 2 8
1 . 0 0 0  L . 4 4
1 . 0 0 0  1 . 3 4
l _ .  0 0 5  1 _ . 3 7

GS/ f  o r  ng lKg  d ry  we igh t ) :  r r g /Kg  s  $e l i ds /L ip ids :  90 .02

coNeENTRATToN DETEerroN eual . roN AlrJltD. RRT MEAN

0 . 6 8 7
2 . 5 6 6
2 . L I 6

s 4 . 2 9 8
4 0 9 . 0 4 2

o ' . 8 a 7
o . 2 0 2
o . 2 4 4
o . 7 9 2
o  . 4 9 " |

n  1 1 a

L Z  .  I d , l

0 .  9 9 8
? q  r e o

o ^ 7 0 0
L  . 4 4 2

' 1 ' 1  n ? 1

0  -  1 4 5  J
0 . 1 7 5
0 . 1 s 7  J
v .  a > +  - E l

0 . 5 5 2  B
U ,  U . ' J c J  o  " 7 3
o .  o 8 8  , J 1 / i - 1

0 .  o 9 4 J K  1 _ 3 0
U  .  L L  I  L J 1 . 2 9
V ,  J I J J K  1 . 4 4

r  0 . 1 5 5  U  *
0 . 1 2 5  J
u - i J . 5

0 . 3 8 8  J
0 . 5 4 6

0 .  o 7 5
o .  t 0 7
o  - L 7 S
0 . 2 9 4
0 . 0 t s 3
0 .  o 9 4
v r I ! J

" l  n l

1  n o

v  -  o o

To ta l  gep ra -D iox in6  j -Og ,119

2  , 9 3 4
5 . 6 1 r .

1 ' , 1  c 4 ?

d o t . a l -  H e p t a - F u r a n s  3 4 . 3 3 9  0 . 2 1 s
fr  Qual i f ier  U indicateg not  detected, .  The t< ind, icates EMPC. The C needs value

rro i l  second coJumn analys is .  The B ind. icacee possib le b]ank corr . tamj-natron.(2)  RRTe and ion rat ios are speci f ied in  TabLes 2 arrd 9,  Method l_6j -3.
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T,ab Naf le;  Columbia .A,nalvt ica l  Serv ices

I , ab  Code :  CAS Me thod :1513  CaEe  No ;

Client Name: UN]VERSITY OF UTAfi

Iv lat r ix  (  Sol id /Aqueoue, /Waece/Aeh) ;

sarnple Receipt r  Datre :  03 /Ls /  03

E x t .  D a t e :  D 3 / 2 5 /  0 3

8 . . < t .  v o 1  ( u l )  r 2 o . o

D i l u t i on  Fac to r :  I

Concentration Units (pg/L or ng/rcg dry

CONCENTRATION

a 2. 1 a-f|.. l \71
h , J t . l Y

L , 2 , 3 ,  7 ,  8  - F e C D D

L , 2 n 3 , 4 , 7 , E - H x q D D
! , 2 t 3 , 6 , 7 , 9 - H x e D D

L , 2 , 3 , 7 , 9 , 9 - H x C D D
L , 2 , 3 , 4 , 6 , 7 , 8 - l l p C D D

7  t 3 , 7 ,  B - T C D F
L , 2 t 3 , 7 r 8 - P e C D F
2 , 3 , 4 , 7 r 8 - P e C D F
L t 2 , 3 , 4 , 7 , 8 - H : < C D F

L , 2 , 3 , 6 , 7  , 8 - H x C D F
L  , 2  , 3  , 7  ,  8  ,  g - I i ] ( C D F

2 , 3 , 4 , 5 , ' 7 , 8 - H x C D F
L , 2 t 3 , 4 , 6 , 7 , 8 - H p C D F
L , 2 , 3 , 4 , 7 , 8 , 9 - H p C D F
OCDF

Samp l .e  w t l vo l - :  l - o . t 2 f  g  o r  mL :  g

Ca l .  Ve r ,  Daea  F i l ename:  CL I225#3

w e i g h t ) :  n 9 l K 9  t  S o L i d s / L i p i d s :  9 o - 0 2

Trrlr l 'r l TEF-.ADJUSTED
CONEEI\ TRATION

L1"E50314

SDG Nor

r ,ab ID t  E23 0 0153 -  02l .

2  . 5 7 e - o 1 -
2  "  5 4 e -  o l
5 . 8 7 e - 0 2
2  .  5 7 e -  0 L
2  -  12e -  o ] -
5  . 4 3 e -  o 1
4 . 0 9 e - o l
L  8 ? e - 0 2
I  .  0 1 e -  0 2
] -  4 t 2 e - 0 1
7 . 9 2 e - 0 2
4 . 8 7 e - 0 2

*

7  .  1 3 e -  o a
L . 2 2 e - o L
9 . 9 8 e - o 3
3  . 5 3 e - o 2

2  . 6 0 B e + 0 0

COLUMBIA ANALYTICAL

. 
Form 3

PCDD/ PCDF TOXICITY EQUIVAIJENEE $UMMARY
Uae fo r  Sample  ar rd  B lank  ReeuIE,s

PAGE 53

F a g e  3  o f  1 O

CLIENT ID.

Conuract :

C l ien t  Nor

S o l i d  r n i t i a l  C a l i b r a r i o n  D a L e .  0 3 / o 7 / o z

Ir ls t rumenu ID:  70S

GC Column fDr DB-5

I n j . v o l  ( u L ) : 1 . 0  S a n r p l e  D a s a  F i l e n a n e :  C L L 2 Z 5 * 6

Ar ra l ys i s  DaEe :  31 -MAR-03  T imer  l 5 :3 ] - : 24  E lank  Da ta  F i l ename:  C11?25#4

n  ( 1

0 . 6 9
2  . 8 7
4 .  * 4

c 4  1 n

+ 0 9 , 0 ' 4
0 . 8 9

0 . 2 8
Q . 7 9
0  . 4 9

0 .  7 1
1 2 . 1 8

l .  o 0
3 5 . 2 9

4 \  I - U

x  0 . 5
x  0 . 1
x  0 " L
x  0 . 1
x  0 . 0 1
x  0 . 0 0 1
x  0 . 1
x  0 . 0 5
x  0 . 5
x  o . 1

x  0 . 1
x  0 . 1
x  0 . 0 1
x  0 . 0 1
x  0 . 0 0 1

T o t a L :

(1)  Taken f , rom ' Ineer im Procudures for  Est imat iag Risk8 Assogiated wi th
Expoauree t .o  Mixtures of  Chlor inated Dibenzo-p-Diox in and -Dibenzofuran6
( c D D e  a n d  C D F s )  a n d  1 9 8 9  U d a c e { E F A / 6 2 5 / 3 - 8 9 / A L 6 ,  M a r c h  1 9 8 9 . )

6 / e o
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Form I

PEDD/PCDF ATVAIYSTS DATA SHEET

Fage 5 of  t t

use  fo r  Samp le  and  B lank  Resu l t s  f ; 50314

I+ab Name: Columbia Ar ia ly t icaL Serv ices Con t rae t : SDG Ne :
L a b  C o d e :  C A S  M e t h o d : L 6 1 3  C a s e  N o :  C l i e n t  N o ;  L a b  f D :  E 2 3 0 0 1 F 3 _ 0 1 G
Cl ient  Narner  UNIvERSXfy oF UTA}{  Sample wt /Vol r  ] .O"LGZ g or  mL:  g
Ma t r i x  ( so l i d /Aeueous , /Was r ,e /aeh )  

r  so l i d  rn i r i a ]  caL ib rac iog  Dare  I  07 / ro /eL
samp le  Rece ip t  Da te r  aJ /LB /Q3  InB t rumen t  fD :  70S

E x t .  D a t e :  0 3 / 2 4 / 0 3  G C  C o l u m n : D B _ S

E x f  '  v o l - ( u ] )  ; 2 0 - 0  r n j .  v o ) ( u f )  , r , . o  s a m p l e  D a r . a  F i l e n a m e :  A 1 9 1 ? 6 # 4
Ana lye i s  Da t ,e :  2g -M l l _R-03  T ime :  ] -E :1 ,6 :44  BLank  Da ta  F i l e ,name:  A19176#1

D i l u t i on  Fac to r :  l _  ca l  .  ve r .  Da ta  F i l ename:  ^A191_TS#1

concentrat ion unl ts  (ps/L or  nElKg dry weighr . ) :  ng/Kg t  so l ids/L ip j -d.e :  79.34

CONCENTRATIoN DETEGTION eual, roN ABUND. RRT MEANFoUND L rMIT  ( r )  RATro  (a )  { z )  RRF

ELIEN:T rD.

ANALYTE

a,  3 ,7 , . -TCDD
I  , 2  , 3 ,  7 ,  g  - P € C D D
1 t 2 , 3 , 4 , . I  , g _ H x C D D
1 , 2 , 2 , 6 , 1 , 9 - I { x e D D
! t 2 , 3 , 7 , 9 , g - H x c D D

1 . 2 , 3 , 4 , 6 , 7 , 8 - l I p c D D

2 t 3 t 7 , 8 - T C D F '
L , 2 , 3 r 7 , 8 - F e C D F
2 , 3  , 4 ,  7 ,  g - P e C D F

\ , 2 , 3 , 4 , 7 , 9 - F L \ C D F
L , 2 , 3 , 6 , 7  ,  g - H X C D F

L , 2 , 3 , 7 , 9 , g - H x c D F

2 , 3 , 4 , 6 , 7 , 6 - H : ( C D F
! , 2 , 3 , 4 , 6 , 7 . 9 _ H p C D F
! t 2 t 3 , 4 , 7 , 9 , 9 _ H p c D F

0 . 2 3 7 . f K  0 . 5 8
*  0 . 2 0 7  u  *

o  - ? 7 L ,fK l- . 64
0 . 3 0 5  J
Q . 2 7 3  J
v  .  c l z j

1 _ . 8 7 3
u - z z L

*  ^  ^ F ^'  v , z J s
f ,  0 . 2 5 4

o . 2 t _ 4
U .  . z U 5

*  o . 2 7 a
0 . 2 3 8
0  . 4 1 0
L / ,  O b 5

1 . 8 9 2

L  "  0 0 1  0 . 9 8
*  1 , o 3

1 .  0 o o  L .  Q 7
1 - 0 0 0  0 . 9 5
1 . 0 0 9  1 .  0 6
1 . 0 o 0  o , 9 7
1 . 0 0 0  0 . 9 8
1 . 0 0 2  J _ .  0 1

*  0 . 9 0
*  o . 9 7

1 . o o 0  1 - ? 5
I  n n nr .  v v v  L ,  Z . S

*  ' I  2 a

1 -  0 0 0  1 _  l - 6
1 . 0 0 o  1 . 3 0
1 . o o o  1 . ? 6
1 .  o o 5  1 .  ? 3

0 . 5 5 4
d .  r J o o

r . 5 3 6
6- r  .  +37

5 4 ? .  8 5 4
o  . 7 3 4

o . 5 2 5

L . ? 0 2
0 . 8 5 8

1 . 1 4 6
2 2  . 8 L 2

r . I J b

6 7 . 5 2 3

L , 5 Z

1  n t

U ,  U A

0 - e 5
*
*

! ,  v J

*

I  n t r

t - 0 7
o - 8 6

e.l
U
u
,rv
. T

U

,1

rf

To ta l  Te l . r a -D iox ins  j _  -  OB7  O  .Z3 j
T o t a l  P e n t a - D i o x i n s  e . g 1 - t  o , A e 1
T o t a l  H e x a - D i o x i n s  L 4  _ ? - / 4  0 . 3 o 5
Tora l  Hep ta -D iox i . ns  141  .  t 4s  o  _  6A ;^
T c t . a l -  T e t r a - F u r a n s  1 . 4 2 G  0 . 2 ?  j "
T o t a l  P e n t a - F u - r a r l s  7  . 4 2 6  0 .  ? S 4T o h a l  ! { e : < a - F u r a n e  1 8 .  g F Z  0 .  Z O E

a :ca }  Hep ta -F r : rans  G .o .  B4S  0  , 41o
I t  Qual i f ier  u ind ' icates r rot  d,etected;  The K indicate '  Epipc.  The c needs valuef rom second  co lumn  ana l ye ie .  The  s  i nd . i caEee  poss ib le  b rank  con tam ina taon .(2 )  RRT*  and  i on  rae ios  a re  epec i f , i ed  i n  Tab l_ee  2  a . , , d  g t  Me thod .1613 .



Lab Name: Columbia . t \naly t ica l  Serrr iceo

Lab  Code ;  C -A ,S  Me thod :1613  Case  No :

Client Name; UNIVERSITY OF UTAH

64/aUZa83 12: .39 71" 37841_ L 52

, 3 , 7 , g - T C D D
. 2 , 3 , 7 ,  8 - P e C D D
, 2 , 3  , 4  , 7  ,  g  - H x C D D
, 2 , 3 , 5 , 7 . 9 - H x C D D
, 2 , 3 , 7 ' 8 , 9 - I { X C D D
, 2 , 3 , 4 , 6 , 7 , 9 - H p C D D

COLUMBIA ANALYTICAL

Form 3

PCDD/PCDF ToxrcrTy EQurvArrENCE suMl.4ARy
Use for $ample and Bl"ank ResuLEs

Cof l t rEc t . :

f - ' l  ' i  an{- TrTa .

I ne t rumene  fD :  7OS

GC Cp lumn  ID r  DF-5

PAGE 43

Page 5 of  11

CLIENT ID^

1 2 D 5 0 3  1 4

ea l  .  Ve r^  Da ta  F i l ename i  A ,19 t7S#L

weight)  r  ng/Rg t  ,Sol ide/r , ip ide ;  79 -ze

T E F  ( 1 )

S D G  N o :

L a b  I D r  E ? 3 0 0 1 5 3 - 0 1 6

t r  1 t r q - n 1

*
5  .  5 4 e -  0 2
2  .  O 7 e -  0 1
I  .  5 4 e -  0 1
5  -  7 4 e ^ 0 1
5  . 4 8 e -  o 1
7  .  3 c e -  o 2

*
if

L . 2 o e . o l -
I  . 5 8 e - O 2

*
1  1 q a - n ' l

2 . Z A e - O L
1 . 1 4 e - 0 2
6 . 7 5 e * 0 2

z  _  u b + e + u u

S a m p l e  w t / v o ] :  L 0 . L 6 2  g  o r  m l , r  g

Ma t r i x  (So l i d lAqueoue /waece /Aqh ) ;  SoL id .  f n i t i a ]  ca l i b ra t i oD  Dare :  07 /Lo /oL

Samp le  Rece ip t ,  Da te :  03 / : -B /03

E x t  .  D a r e :  W l 2 4 /  0 3

E x t _  V o l ( u f  ) : ? 0 _ 0 I n j .  v o l ( u l ) r r . o  S a m p l e  D a t a  F i l e n a r 4 e :  A , 1 9 1 7 6 # 4

A n a l y e i s  D a . t e :  2 8 - M A R - 0 3  T i m e :  1 5 ; 1 6 : 4 4  B l a n k  D a e a  r i l e n a m e i  A l - 9 L 7 5 # 1

Di lu t lon  Fac tor :  1

concentration Urrirs (pg/L or nglKg dry

CONCEM|RATION TEF-AD,fUSTED
CONCENTRATTON

l_

1
I

].
:"
rtrinT-)

z t 3  t 1 ,  g - T C D F

L , 2 , 3 , 7 , 8 - P C C D F

2 , 3 , 4 , 7 / 8 - P e C D F '
L , 2 , 3 , 4 , 7 , 9 - b r c D F
L , 2 , 3 , 6 , 1  , 8 - H x C D F
r / e , 3 , J , 9 , 9 - H x c D F
2 , 3 , 4 , 6 , 7 , g - H x C D F '
I , 2 r 3 , 4 , 6 , 7 , 9 - I I p C D F
1 , ? ' 3 , 4 , 7 , 8 , 9 - H p C D F
U L ! ' r

0 . 5 3

2 . 0 7
r qr'.

6 7  . 4 4
5 4 7 . 8 5

n  ? "

L .  A V

o .  E 6

- t  " t t r

2 2 . A L
I . I q

o  I  .  > z

x  1 _ . 0
x  0 . s
x  0 . 1
x  0 . 1
x  o . 1
x  0 . 0 1 _
x  0 . 0 0 1 -

x  0 . 0 5
x  0 . s
x  o . 1
x  o - L
x  0 . 1
x  0 . t -
x  o . 0 1
x  0 - 0 1
x  0 ,  o 0 1

T o t a l ;

Taken f rom ' rnter im Procudures for  Eet imat . ing Risks Aeeociated wi th
Expoeures to Mixtures of  ch lor inated Dibenzo-p-Diox in and -DibenzofuranB
(cons  and  CDFs)  and  t9B9  Ud"a re  (EpA /625  / l _ag /  o i s ,  Marc l .  l ggg .  )

( 1 )

6 / s o
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F'orm I

PCDD/PCDF ANAIJYSIS DATA SI{EEI
B1ank  ResuLLe  ]3890314

Contract  I S D G  N o :

PAGE 58

Page 9 of  t l

CI,IENT ID,

Use for Sample and

Lab Na.me: Columbia Analyt ica l  Serv ices

Lab  Code ;  CA .S  Me thod , :161 j  Case  No :  C l i en t  No :  Lab  ID  :  EZ3oo j .S3 -OZo

cl ient  Namer uNIvERsITy oF uTAj t  sample wt /voI  :  L0,134 ! f  or  nr l , :  g

Ma t ' r i x  ( so r i d /egueoue , /wasce /Ash ) :  so l i d .  r n i t i a l  ca l i b rac ion  Daee :  07 /La /oL

Samp le  Rece ip t  Da te :  O3 /LA /O3  Ins t rumen t  ID ;  Z0S

E x t .  D a t e r  0 3 / 2 4 / o ?

E x t .  v o l - ( u I ) : 2 0 _ Q  I n j

I tnalys ie Date:  2B-I" IA,R-03

D i l u t i o n  F a c t o r :  t

eoncentraeion unite

--l.il!ff,!I Il!;

I
-  

, 3 , 7 , I - T C D D

GC Co lumn ;DB-5

'  v o l ( u l ) : 1 . o  S a m p l e  D a E a  F i L e f r a m e :  A I 9 1 7 6 # E

T ime :  1B  ;4S :  01  n lan l c  Da ta  F i ] . ename:  A l91TE# t -

Cal .  Ver .  Dat ra  F i lename:  A19L75#I

lps / r '  o r  ng /xg  dry  we igh t )  ;  tg /Rs  t  so l ids / r r ip idsr  81 .35

CONCENTRATION DETECTION Qua}. ToN ABUND. RRT MEAN
FOIIND LIMrT (T) R.A,TIO (21 QI RRF,

r , 2 t 3 r Z , 6 - p e c D D
L t 2 t 3 , 4 , 7 , 8 - H X C D D
L , 2 t 3 , 6 , 7 , 9 - H X C D D
I , 2 , 3 , 7 , 9 , 9 - I r x c D D
L t ? , 3 , 4 , 6 , 7 r 9 - H p c D D

2 , 3 , 7 , 9 - T S D F
! , 2 , 3 , 7 , 8 - P e C D F
2 , 3 t 4 1 7 , 8 - P e C D F
I , 2 , 3 , 4 , 7 , 8 - H l c C D F '
L t 2 t 3 , 6 , 7 , 8 - H X C D F
L , 2 , 3  , 7  ,  g ,  g - H X C D F
2 , 3 , 4 , 6 , 7 , B - H x C D F
r , 2 , 3 , 4 , 6 , 7 , g - H p c D F

*  0 . 1 6 5  u  *
*  o . 1 _ 5 5  u  *
*  0 . 1 4 0  U  *

0 . 1 6 2

*  0 . 9 8
r k  1  n 2

*  1 _  0 7
1 .  0 0 0  0 . 9 5
1 . 0 0 8  1 .  0 5
1 .  0 0 0  0 . 9 7
t . 0 0 0  0 . 9 8

*  1  n 1

*  n  o n

*  Q , 9 1
I  A ^ ^
r .  v v v  L .  z J

*  ' l  
? 2

*  1  t q

l - .  0 o 0  1 .  1 5
] .  o o o  1 . 3 o

*  1 . 2 6
t .  o o $  1 . 2 3

0 , 8 4 1
o . 7 3 9

1 6 . 6 3 3
3 - 4 6 . ? 7 2

*
*
F

o . & 9 7
{
!t

0  . 4 5 9
4 .  O 6 3

u . 5 2 3

0 . 7 2 9
U . I J >  U

o . t 2 9  U
U ,  J - J U  U

0 . 1 9 0  J
n  l t t  r tv
^  A - Au . z e 6  u
0 . 2 L 4  J
o . 3 3 0
0 . 5 7 0  u
o , 7 0 7

o " 1 5 6

J K  o . 9 9
' 1  t 2

1  n 1

0 . 8 s

+
*

.*

L U O

1 .  0 6

o . 7 9

L , 2 , 3 , 4 , 1 , 9 , g - I l p c D F  +
OCDF

TocaL  Te t ra -D iox ins
Tata l  PenE.a-Diox ins
TotaL Hexa-Dioxi_ns
To ta l  Hep ta -D iox ins
Tota l -  Tet . ra-Furans
To ta ]  Pen ta -Fu rans

r  0 . 1 5 5  u

1 8 . 8 9 0

U - 5 . L 5

2 . a 2 4
3 2  -  0 4 3

*  ,  5 1 t b

' *  
"  o j t

o . L 6 2
V ,  J Z J

u .  L 3 5

o . 1 1 0
T o t a l _  H e x a - n u r a r r g  S - O 3 3  O . L 7 Z.-,

f o r a l _  H e p t a - F u r a n s  9  . 7 7 9  0 . 3 3 0
- eual i f ier  U indicates not  decected, ;  The K indicates EMFC, fhe C needs valuefrof t  second col -umrt  analyeis .  The B indicates possib le b lank contaminatron.

\ j /  rsc ls  ancl  aon rat ios are apeci f i ,ed in  Tebles 2 and,  g,  MetLrod 161_3_



Lab Name: Coj_umbia Analyt icaL serv icee

Lab  Code :  CAS Me thod :1613  Case  No :

Clientr Name: IINIVERSITY OF UTAII

a 4 / 8 3 / 2 a 1 3  t  2 :  J 9 71 37841 1  5Z

2  , 3  , 7 ,  g  - r c D D
I , 2 , 3 ,  7 , 9 - P e c D D
J . , 2 , 3 , 4 , 7 , 8 - I i x c D D
I , 2 , 3 , 6 , 7  ,  g - H x c D D

COLUF,IBIA ANALYTICAL

Form j

FeDD/pcDF TOXrcrry EQuIVAT,ENCH SUMMARY
Use for Sample and Blanh ReEuIts

Cont raq t  r

C l i e n t  N p :

fns t rument  ID :  70S

GC Column ID: DB*s

PAGE 5]"

Page s of  Lt

CTJTENT XD.

1 3 8 6  0 3 1 4

ea ] .  Ve r .  Da ta  F i l ena r f i e :  A19175*1

w e i E h t ) :  n g l K g  *  S o l i d e l l i p i d e :  B t . 3 S

S D G  N e :

L a b  f D r  E 2 3 o o 1 5 3 - 0 2 0

Samp le  Wt l vo1 :  j -Q_L34  g  o r  mL ;  g

l 4a t ' r i x  (sor id /agpeousfwaste /Ash)  r  so l id  rn i t ia l  ca ] ib rae ioE Date  :  07 /LQ/oL

S a m p l e  R e c e i p r  D a t e :  O S / L B / A 3

E x t .  D a t e :  0 3 / Z + / o z

E x t .  v o l - ( u l )  : 2 0 . 0  I n j  -  V o I ( u l _ )  r 1 . 0  S a m p l e  D a t a  F . i L e n a m e :  A 1 9 1 7 5 # 8

Ana lys ie  Da te :  a8 -MAR-03  ? imer  1g : i i t s : 0 r -  B rank  Da ta  F i rena rne ;  A r9 r7G#1

D i l u t i on  ! ' ac to r :  ] -

Concentration Units (pgll, or ng/Kg dry

CONCENTRATION TEF-AD\IJSTED
CONCENTRAf,ION

*

I  .  4 1 e -  0 2
7  , 3 9 e - o e
1  .  6 6 e -  0 1
l "  _  46e -  01

;
*

4  . 9 7 e - O Z
i

*

4  -  5 9 e - o z
4 . 0 5 e - o 2

t .  B 9 e - 0 2

T o t a l ;  6  -  2 5 8 e - o I

1 ^ , 2 , 3 , 7 , g , g - b € D D
1 , 2 . 3 , 4 , 6 , 7 , 9 - I t p c p p

2 , 3 , 7 , 8 - T C D F
1 _ , 2 , 2 , 7 , 9 - P € C D F
2 , 3  , 4 ,  ? ,  g  - P e C D F
7 . t 2 , 3 . e , 7 , 8 - H X C D F
r , 2 t 3 , 6 , 7 ,  E - l { x c D F
1 ,  2 ,  3  , 7  , g  ,  g _ H x C D F
2 , 3 , 4 r 6 , 7 , 8 - i I x c D F
1 , 2 , 3 , 4 , 6 , 7 ,  e - H p c D F
L t 2 , 3 , 4 , 7 , 8 r 9 - H p C D F

*
I

+
0  . 8 4
o  . 7 4

1 " 4 6 . 2 1

*
*

0 , 5 0

*

0  . 4 5
4 .  0 5

1 8 .  E 9

T E : F T 1 ]

! . r n

x  o . 5
x  0 . L
x  0 . 1
x  o - 1 .
x  o . o 1
x  0 .  0 0 1
x  o . r -
x  o .os
x  o - 5
x  0 . 1
x  0 . 1 _
x  0 _ 1
x  0 . 1
x  0 .  o 1 .
x  o .  o l -
x  o . 0 0 1

Taken f , rom ' rnter im ProcudureF for  Esf . imat ing Rieks Asgoeiated wi thEr iposuree to Mixtures of  ch lor inated p i i *nzelp_o.o* ln arrd _Dibenzofurang(cDDs  and  CDFg)  and  t -989  uda t  e  l s rn /  6ZS /Z -aS /  o ia ,  Mareh  1989 .  )

( 1 )

o  I  J u



Form 1

PCDD/PCDF ANALYSIS DATA SHEET
uee for  Sample and Bl_ank Resul ts  l4D6o; f i

Lab Name: Columbia Analyt ica l  Serwiqes Con t rac t : S D G  N o :

L a b  C o d e ;  C A S  M e t h o d : 1 8 1 3  C a e e  N o :  e l i e n t  N o r  L a b  I D :  E z f , O O l S 3 _ O l T

Cl ient  Name: IJNr\ rERsI fy  oF UT.A.H Sample wt /Vol :  La.27o g or  mL:  g

Ma t r i x  (So l i d /equeous /Was te , /Ash ) :  So l i d  Xn i t i a l  Ca l i b rab ion  Da te :  OZ / te /O t

.$amp le  Rece ip t  Da te  :  a3  /  LB  /  o i  r ns ' r umen t  JD ;  70s

Ext  .  Date :  03 /  
,24 

/  A3 GC CoLurnn:  DB _ 5

E x t .  V o l - ( u I )  : 2 0 . o  r n j -  V o l ( u l )  : t - , 0  S a m p l e  D a c a  r i l e n a m e !  A t _ 9 1 2 d # E

.Ana lye i s  Da t€ :  28 - l v tAR-03  T ime :  l 6 ;  OB :4 .7  B lank  Da ta  F i l ena rne :  A1  917d# t -

D i l u t i on  Fac to r :  1  Ca l  .  ve r -  Da ta  F i l enamer  A l "917E#L

concentrac ion Unir .e (pg/L or  ng/Kg dry wej-ght)  :  tLg/Ks f r  so l id ,s /L ip ids :  82.79

CONCENTRATToN DETECTIoN Qual. IoN ABUTSD^ RRT MEAN
T'OUND i,IMIT (1) RATIO Q) Q) RRF

8 4 / 8 3 / 2 a A 3  1 2 : 3 9 71 .37841L  52 COLUi4BIA ANALYTICAL

*  0 . 3 1 5  u  *
*  0 . 2 6 7  u  *
*  0 . 2 7 9  U  *
*  0 . 3 0 5  U  r k
*  0 . 2 7 7  U  *

U .  J ) J -

v - d t 6

o . L 9 4
I T

u

U I \

,t

u

\T

PAGE 44

Page 6  p f  11

CLIEN"  TD.

+  o  -  g B
*  1  n a

*  t - 0 7
*  0 . 9 5
*  1 . 0 6

L . 0 0 0  0 . 9 7
1 . o 0 o  o - 9 8
1 . 0 0 3  1 _  -  0 1

*  n  6 n

f  *  0 . 9 7

1 .  0 0 0  1 . 2 5
1  n d n
f  .  V V V  J - , Z J

*  L . 2 9
*  1 . L 6

1 .  o 0 1  1 . 3 0
r - . 0 0 0  t " _ 2 6
J - .  0 0 4  1 . 2 3

d:;1,_,...
L  t 2 , 3 ,  7 ,  8 - P e C D D
L , 2 , 3 , 4 , 7 , 9 - r I x c D D
L t Z , )  r 6 , 7 , 9 - H x c D D
r , 2 , 3 , 7 , 9 , g _ H x C D D
! r 2 , 3 , 4 , 6 , 7 , F _ H p c D D

? , 3 , 7 , 8 - T C D F
1 , 2  t 3 , 7 ,  8 - p e C D F
2 , 3  , 4 ,  7 ,  8 - P e C D F
L t 2 . 3 , 4 , j ,  g - H X C D F
I , 2 , 3 , 6 , 1 , 9 - I i x c D F
I , ? , 3 , 7 , 9 , 9 - H x C D F
2 , 3 , * , 6 , 7  ,  g - H x C D F

L , 2 , 3 , 4 , 6 , 7 . 9 - H p C D F
! , 2 , 3 , + , 7 , 9 , g - H p c D F
nrrnF

Total  Tetra-Dio-xrns
To ta i  Penca -D iox ins
Tot .a l  Hexa-Diox ine
Tota l  Hepha-Dioxr .ne
Tota]  Tetra- t r 'urans
Tocal  Penca-Furans

*  0 . 2 2 3
r  Q  - 2 2 6

1 0 . 9 9 8
, I  Q Q  r l ? ?

o . 5 3 1 _

\ J .  f , Z 5

u . 3 t 2

2  . 8 L 2
o  ,  531 .

o  . 8 & 7

o . 9 0 6
2 3 . ' 7 e 4

0 - 7 8 8

w  . I d  /

u , L t +
'  0 . 2 5 1 "
t  0 . 2 ] - 2

0 . 2 8 8
0 . 4 4 8

0 . 2 1 5

o . 3 0 6
U .  J 5 J

0 . 1 9 4
o . 2 2 6

0 . 2 6 7  u

L .  0 7
0 .  8 4
n  o n

*

1 . 7 3
1 .  I L

*

1 . 1 _ 3
' l  / t n

0 . 8 8

T o t a l  H e x a - F u r a n s  2 . 1 f  l _  O , I 7 +
J o t " f  H e p t a - F u r e n s  g . 5 4 1 _  o ^ a s g
-  )  Qual i f ier  u ' ind icates not  d.etected, ;  The K indicates EMpc,  The c needs \ ra l .uef : rom secQnd coh:mrr  anaLysie.  The B indicatee possib le b] .ank contaminat ion-

\ t )  t ( i ( .Ls and-  aQrr  rat ios are speci f ied in  Table.s ? and.  g.  Method 1613.
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Lab Name: Celuml: ia  Analyt ieal  Serv ieee

Lab  Code ;  CAS Me thod : l 6 l 3  CaBe  No :

C]-ienI Name I UNIVERSTTy oF UTAI{

Maf , r ix  tso l id /Aqueous/v, ls .Bte, /Ash)  :  Sol id

. S a m p i e  R e c e i p t  D a t e :  0 3 / 1 8 / 0 3

E x t .  D a t e :  a 3 / 2 4 / 0 3

D i l - u t i on  F  ac to r :  1

Concentrac ion Uni ts  (pg/T,  or  ngr lxg dry

CONCENTRATION

' 
1. ? tl - ?r-nn

l - I ' t v L t u u

t - , 2 , 3 , 7 r  8 - p e C D D
L , 2 , 3 , 4 , 7 ,  S - H x c D D
I  , 2  t  3  ,  6  ,  7  , 8  - H x C D D
1 , 3 , 3 , 7 , 9 , g - i b ( c D D

L , 2 , 3 , 4 , 6 , 7 r 8 - I I p C D D

2 t 3 , 7 , 9 - T C D F

1^ ,  2  ,  3 ,  7  ,  I  -  peCDI .

2 , 3  , 4 ,  7 .  8 - P e C D F
a , 2 t 3 , q t 7 , B - I I I C C D F

1 , 2 , 3 , 6 , ' 7 , 9 - r r x c D F
1  , 2  , 3  , 7  ,  8  , 9  - H x C D F
2 , 3 , 4 , 6 , ' 7 , 8 - t { x c D F .
1 , ? , 3 , 4 , 6 , 7 , 9 _ H p c D F
L ,  2 ,  3 ,  4 ,  " ' 1 ,  B ,  9 - F I p C D F
V U I J f

71 37841 L  52 COLUMBIA ANALYT]CAL

f o rm  J

CI,IENT ID.
PCDD/PCDF TOXICITY HQUIVALENCE SUMIvIARY

Use for  Sample and Blank Resul ts 14D5  o3  14

Conbrac t :

C l i en t  No ;

PAGE 45

Page 6 of  1t

S D G  N o ;

L d , b  I D :  E Z 3 O O 1 5 3 - 0 1 7

+

*
*

, *
' *

1 .  ] . o e - 0 1
2 . 0 0 e - 0 1
5 . 3 l e - 0 2

*
*

5  .  ? 3 e -  0 2
3  - 2 2 e - o 2

*
r

2 . 8 ] - e - o 2
5 . 3 1 e - 0 3
1  .  5 2 e -  0 ?

5 .  o 6 l e - 0 1

Exe .  Vol -  (u1 )  :20 -  g rn j  .  vo r  (uL )  : : . . 0  samp le  DE ta  F i l ena f i i e :  A1917G#s

Ana lys ie  Da . te I  2B -MAR-03  T i t ne r  L6 ;  oB t4 "7  B lank  Da ta  F i l e r rd rns :  A ,19LZ6#1

S a m p l e  W t / V o I :  1 0 . 2 7 a  g  o r  m I J :  g

In i r iaL CaLibrat ,  ion Dat .e :  07 /  Lo /  o I

Inst rument .  IDr  ZOS

GC Column ID:  DB-s

C a l  .  V e r .  D a t a  F i l e n a m e i  A , 1 9 1 Z F # I

w e i g h t ) :  n g / K S  e  S o l i d E , / L i p i d s :  8 2 . 7 9

rEF (1 ) TEF-ADJII.STED
CONCENTRA?ION

*
*
-

1 s 9  _  8 8

*
v  , 5 ^ l

v , J t

f

2 . 6 1
0 , 5 3

1 5 . 1 8

x  l _ . 0
i t  u , 5

x  0 . 1
x  0 . 1

x  0 . o 1
: (  0 .  o 0 t
! . n 1

x  0 . 0 5
5 . n q

x  0 . 1
x  0 . 1
x  0 . 1
X  Q - 0 1
x  0 . 0 1
x  0 . 0 0 1

T o t a l :

(1 )  Taken  f rom r rn te r im  p rocudu re .  f o r  Esc ima t i ng  R i sks  A*soc ia ted  w iLhE:cposuree tp Mixtures of  Chl-or inet .ed Dibenzo_p_Dioxin and.  _Dibenzofurang(CDDg and  CDs .e )  and  t_s8g  Ud .a re  (EPA/G2S /3_As /  aL6  ,  March  l _gBs  -  )

6 / e o
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Page 7 of  1t

+!*&L\ i l r  l - ] J .

l - 5D7031"4

SDG No :

r , a b  r D : 8 2 3 0 0 1 5 3 - o l _ 8

Form L

PCDD/PCDF ANALYSTS
Uge for  Sample and

DATA SHEET
Bl,ank Resul ts

IJab Name: Columbia analyt ica l  $erv icee

Lab  Code :  CAS Me thod :161"3  Caee  No :

Client Name: UNMRSTTY oF UTAII

Matr ix  (So) . id /Agueous, /waste/A6h) :  So1 id,

Sarnple Receipt  Date :  03 /  LB /  A3

E x t .  D a t e :  0 3 / 2 4 / a z

F x s .  v o 1  ( u I )  : 2 0 . 0  t n j

Ana lys is  Date :  Ag*MAR-03

Con t tac l :

C l i e n r  N o :

GC Co] .umn: DB-5

.  V o l ( u 1 )  ; L . O  S a m p l e  D a C a  F i l e n a m e :  A 1 9 1 7 F # 6

T i m e ;  l - 7 : 0 0 : 5 1  B l a n k  D a t a  F i l e n a m e r  A I 9 1 7 6 # l

D i l u t i on  Fac to r :  1  Ca ]  ,  ve r .  Da ta  F i l ename:  A . t_9 t_75#1

Concentrat ion Unirs  (pg/L or  ng/xg dry weighE):  ng/Kg ? Sol ide,z l_r ip ids t  a2.?6

CONCFNTRATXON DETECTION eual_. rON ABUND. RRT MEAN

Samp le  Wt lVo ]  :  l - o -141  g  o r  mL :  g

f n i t i a l  C a l i b r a t i o n  D a t e  t  a 7 / L O / o t

InB t rqmen t  fD r  70S

FoUND IJIMTT (1)  .RATIo (2)  (2 )  RRF
ANALYTtr

O,  j ,7  ,  B - rcDD
1 , 2 , 3 ,  7 , 8 - P e C D D
L , 2 , 3 , 4 , 7 , 9 - H x C D D
7 _ , 2 , 3 , 6 , 7 , 9 - H x C D D
1 t 2 t 3 , 7 , 8 , g - H X C D D
I , 2 , 3 , 4 , 6 , 7 , 8 - I I p C D D
OCDD
2  , 3  t  7 ,  g  - T C D F
I t 2 , 3 , 7 , 8 - P e C D F
e  , 3  ,  4 ,  7 ,  g  - F e c D F

I , 2 , 3 , 4 , 7  ,  g - H x c D F
1 , 2 , 3 , 6 , 7 , 8 - i l x c D F
1 , ? r 3 , 7 , 9 , g - I I \ C D F
2 , 3 , 4 , 6 , 7 , 9 - H x C D F
1 . 2 , 3  , & , 6 , 7 r  8 - H p C D F
1 ,  ? , 3  , 4  , 7  , 8 .  9 - H P C D F
OCDF

Total -  TeEra-Diox ine
Tota}  Pent ,a-Dicx ine
Tota l  Hexa-Diox ine
To ta l  Hep ta -D iox ins
Tocal  Tetra-Furans
Tota l  Penta-Futrang
Total ! le>r,a-Furane

0 . 2 7 5  J
u  .  z 5 / ,
n  q l  h

I  - 2 2 9

o .  l _ 5 0
o .  t _ 3 5
V . L J Z

n  1 ? "

o . 1 t _ 5

J K  0 . 9 9
J - .  V t

0 . 8 7
9 .  O i t

L  . 3 4

t ,  t J

L . Z 6

1 . 0 3
1 . l Q

0 . 8 1

v - > 2 >

o . 4 8 4
0 . 5 5 7
L . 9 4 7
L . 2 6 6

4 2 . 2 3 4
3 5 6 . 2 5 9

1 _  . 4 2 9
A  N  A Av  -  t  v J

* , L p z

2 . 9 0 8
1 . 4 8 3

2  . 8 s 7
1 8 . 3 5 1

0  _  8 ? 3
4 0 . 1 7 9

* - L 4 6

I . 8 7 7
L 1 J  ,  > L 3

8 5 . 6 3 9
1 4  ( 1  ?

4 0  -  8 3 6

0 . 1 8 1  J
n  1 0 t  I

v . 4 J  I . J R  L  . 6 2

1 .  0 0 1  0 . 9 8
1  A n l
I .  u v l  I .  U J

1 .  O 0 0  I .  0 7
1 .  -  0 0 0  a .  9 5
1 .  0 0 9  1 .  0 6
L . 0 0 0  0 . 9 7
L .  0 0 0  0 . 9 8
1 . 0 0 2  l - .  0 1
1 .  O O O  0 . 9 0
1 "  0 0 1  0 . 9 7
1 . 0 0 0  L . 2 5
L  U V V  L . 2 , 5

*  1 , ? g
1 .  0 0 0  t - . 1 . 6
1 . 0 0 o  L . 3 0
1 .  O 0 0  1 . 2 6
1 .  Q 0 4  L . 2 3

0 .  8 4
L  . 4 2

*  0 . 1 7 8

.T
J

.T

U
Q . L 4 2
0 . 3 1 0
0 . 5 6 7  J
L  . 7 2 0

U . I O J .

o  . l - 8 7
0 . 2 7 6
0 . 5 l _ 0
0 . 1 6 0
0 . 1 3 2
o . 1 L 5

- tTo ta l  Hep ta - ! ' u t rane  34 .  009  o .3 t_0

J)  Qual- j - f ier  U indicaeee nof  detected. ,  The K j .ndicates EIvf t rC.  The C needs l ra lue
f rom second  co lumn  ana l ye i s .  The  B  i nd i caces  pogs lbLe  b lank  con tam ina t i on .(2 )  RRTE a r rd  i on  raE ioF  a re  epec i f  i ed  i n  Tab les  2  and  9 ,  t t e thod  l - 613 .
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. , 3 , 7 ,  g - T C D D
r , 2 , 3 , 7 . 8 - P e c D D
L , 2 , 3 , 4 , 7 ,  g - t I x C D D
r , 2 , 3 , 6 , 7 , 9 - H r < c D D
L t 2 , 3 , 7 , 9 , 9 - H x c D D
4 , 2 , 3 , 4 r 6 , 7 r g - H P C D D

COLUMEIA ANALYTICAL

E r n : m  
"

PCDD/FCDF TOXICITT EQUTVALENCE SUMIY{ARY
Use for  Sample and.  El_ank Resul ts

Con t rac t :

Page 7 of  11

CLTENT ID.

15D7  0  3  14

Leb Name: Columbia Analyt icaL Serv j_ces

Lab Coder CAS Method, : l6 l_3 Caee No:

C1ient Name: IINIVFRS1Ty AF. UTAri

M+tr ix  (so l id /Aqueous/waece/Ash) :  Sol id

S a m p l e  R e c e i p r  D a t e ;  O j / i - B / 0 3

E x E ,  D a r e r  0 3 / 2 4 / 0 3

Hx t  .  vo1  (u I )  r  Z0  _  0 I n j .  v o l ( u 1 ) : r . 0

A n a l y e i e  D a t e :  2 E - M A R - 0 3  T i m e :  L . 7 : 0 0 : 5 1

DiLut ion Factor :  t_

Concentrat ion Uni ts  (pS/L or  nglKg dry

CONCFNTRATTON

SDG No:

C l i e n t  N p :  L a b  I D :  E 2 3 O O L 5 3 * 0 1 8

Samp le  WE/vo l  r  10 .LAL  g  o r  mTr r  g

fn i t i a l  Ca l i b rae ion  Dace  :  a7 / I a /oL

fnstr r rmentr  fDr  ?OS

GC Column fD;  DB-5

Sample Data Fi lename: L19126#5

Blank D+ta Fi l -errame I  A1917d#:"

Ca1 .  ver .  Data Fi l -ename: .A1917F#t

w e i g h t ) :  n g / R g  t  S o l i d s / L i p i d e :  A 2 . 3 6

2 , 3 , 7  /  g - l c D F

I , 2 , 3 , 7 , 9 - P e c D F
2  |  3  , 4 ,  7 ,  8 - P e C D F
L , 2 , 3 , 4 , ? , 9 - H x C D F
1 , 2 , 3 , 6 , " 7 ,  s - H : { c D F
1 , 2 , 3 , 7 , 8 , 9 - E ; C D F
2 t 3 , 4 , 6 , 7 , 9 - I l x c D F
1 , 2 , 3 , 4 , 6 , 7 , 9 - H p c D F
L , 2  , 3  , 4  , 7  ,  g  ,  g , l I p c D F
nr.nF

0 . 9 6
o . 4 E
o  . 5 5

L . Z v

. * . 2  -  4 J

3 5 6 . 2 6
t  . . { 3
0  _  7 0
1  . 1 _ 6
2 . 9 1
1 . . i t l

2  . 8 6
1 A  ? E

o . g 2
4 0 .  L 8

TEI'  (1)

X  1 . o
x  o . 5
x  0 . 1
x  0 - 1

x  o . 0 L
x  0 . 0 0 1
x  0 . 1
x  o . 0 5
x  0 . 5
x  0 . 1
Y n ' l

x  o . L
x  0 . 1
x  0 - 0 1
x  0 . o 1
x  o .  0 0 1

TEF-AD,JUS?ED
EONCENTR.RTTON

9  .  5 9 e -  O l
2  . 4 2 e . - Q ] *
5  '  5 7 e - 0 2
I  .  9 5 e -  0 1
1 . 2 9 e - 0 1 ^
4  . 2 A e -  0 1
3  -  5 6 e - o l
l " . 4 3 e - 0 1
3  .  S Z e - 0 2
5 . 8 L e - 0 1
Z  .  9 L e -  O 1
L . 4 8 e - 0 L

2 . 8 6 e - 0 1
] .  B 4 e - o l
8 . 2 3 e - 0 3
4  .  0 2 e -  0 2

T o t a l :  4 . 0 7 5 e + o o

Taken f rom ' rnter im Frecud.ures for  EsEimat ing Riaks Associated wi thExposuree to Mixtures of  Chlor inated D{benzglp_Dioxin and _Dibenzofurat ls
( cDDa  and  cDFE)  and  19s9  ud .a te (EpA /62B /z -ae /o i s ,  March  j _989 .  )

r r  )

6 / s a



Form I

PCDD/PCDF A}IALYS]S DATA SI{EE"
Use fer  Samp).e and Blank Resul ts  lGEzO3L4

I ,ab Name; Columhia Analyt ica l  Serrr iqee ( a A  t s r ^ F + -  - SDG No :

L : l r  C o d e :  C A S  M e t h o d : 1 6 1 3  C a e e  N o :  C l i e r r t  N o :  h a b  I D :  8 2 3 o 0 1 5 j _ o 2 a

cl - ient  Name: I lNrvERSrry oF UTAII  sample wt /vol :  1o,z3s g or  mrJr  g

Ma t r i x  ( so l i d l .Aqueoue /Was te /Rsh ) :  SpL id  I n i r i a l  ca l i b ra t i an  Da te :  o3 lo7 /02

Samp le  Rece ip t  Da te :  O3 / I , /O3  Ins r rumenr  ID :  7oS

E x t .  D a t e :  O 3 / 2 5 / O 3  G C  G o l u m n r D B - F

E x t '  v o l ( u 1 ) ' ? 0 ' o  r n j -  v o l ( u l ) ; 1 . o  s a m p l e  D a t a  F i l e n a m e r  c r t z z 6 # 7

A n a l y s i s  D a t e :  3 1 - M A R - Q 3  T i m e ;  1 6 r 2 3 r 3 9  B l a n k  D a r , a  F i l e n a m e =  C I L 2 2 6 # 4

D i l u t i on  Fec to r :  I  CRI_  Ve r .  Da ta  f i l ename:  C tLAZg#3

Concen t ra l i on  Un i rd  (pg /T ,  a r  rLg lKg  d ry  we igh t )  :  ng lKg  t  So l i ds /L ip ids :  B? .35

CONCHNTR.ATIoN DETECTION euat_. IoN. ABTTND _ RRT MEAN
ANAIJYTF

- ,  t 3 , 7 , 8 ^ T C D D
1 , 2 , 3 ,  7 , 8 - P e C D D
1 , 2 t 3 , 4 , 7 , 8 - H I . C D D
1 , 2  , 3 , 5  , 7  , 8  - H X C D D

L , 2 , 3 , 7 , g ,  g - I I x c D D

L , 2 , 3  r 4 , 6 , 7 , 9 - H p C D D
^ - n hv L v !

2 , 3 , 7 , 8 - T C D F
L . 2 , 3 , 7 , 8 - t r e C D F
2 , 3 , 4 ,  7 ,  g - P e C D F

L , 2 , 3 , 4 , 7  ,  g - H x C D F

L , 2 , 3 , 6 , 1 ,  g - H x c D F

L , 2 , 3 , 7 , 9 , 9 - H x c D F
2 t  j , 4 , 6 , ' 7 . 8 - H x C D F

! , 2 , 3 , + , 6 , 7 , 9 - H p C D F
L , 2 , 3 , 4 , 7 ,  g , g - H p c D F

OCDF

To ta l  Te t ra -D iox ins
Tota l  Fenta-Diox ine
Tota]  l lexa-Diox ins
To ta l  Hep ta -D iox ine
Toca1 Tetra-FuranB
Total  Penta-Furane
Tota] .  Hexa-Furans

FOUND IJIMIT (  1 )  R - A T I O  ( 2 )  ( 2 )  R R F

d o t a l  ! { e F c a - F u r a n s  g , 9 9 9  O - 1 9 9
r '  . r r ' : f  i e i - -  g  i nd i ca tes  no t  de tec ted ;  The  K  i ad i caues  EMpc ,  The  C  needs  va luev E l . ! . 4 + A f v {

f rom eecond column ar ia lys is .  The B ind. icabee possib le b lank contaminacion.
{ 2 )  R R T s  e n d  i o n  r a t i o s  a r e  e p e c i f i e d  i n  T a b l - e s  2  a n d 9 ,  M e t h o d  r 6 1 J .

a4 /43 /26q3  L2 :39 71  37B41  1  52 COLUMBIA ANALYTICAL

*  0 - 0 7 1  u  *
*  0 . 1 1 7  U  *
*  0 . L 1 5  u  *

0 - 1 6 2  0 . 1 3 2  
" f 1 . 3 1

*  0 , 1 3 1  U  *

PAGE 54

Page 4 of  1,0

CI,IEIiI| ID,

1 0 . 8 4 8
r o 9 . 7 4 5

n  ?  R o

U  .  J  6 J

o . L 4 7

3  . 9 9 0

n  ? o o

2 , 3 8 3
z z  -  /  i J >

0 . 1 9 1  B
0 . 4 1 5  B
o . 0 7 3

* ' I N A

t  1 , 1 2
* ' ' l  1'7

1 .  o 0 0  L . 0 1
* 1 .1_l -

1 .  o 0 0  1 . 0 3
1 .  O 0 0  1 .  0 8
1 . 0 0 2  ] .  0 5

*  1 . O 3
*  1  1 ?

] -  o o o  1 " 3 9
1 " . 0 0 0  1 . 3 4

* 1 4 2 '

*  1  ? A

1 -  -  0 0 0  1 . 4 4
*  1 . 3 4

1 .  0 0 s  L . 3 7

c J  0 . 8 2
*  0 . 0 8 5  u  +
*  o . o g 9  u

o . 0 8 r  J
0 . 0 7 4  ' J K

;  o . L L 5  u  *
'  0 , 0 9 0  u  *

0 . 1 9 9
*  0 , 3 4 5  u  *

0 . 4 L 4

0 .  Q 7 1

0 . 9 2

*  0 - L 1 7  u
o . 1 3 2
o .  t 9 1 _

+  -  , t f  J -  u  ,  g  1 3

L .  0 9 0 0 . 0 9 9
3 . 3 5 s  0 _ a 7 4

1 . 0 6
0 , 8 4

1 _ . 3 3
1 . 6 4
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Form 3

FCDD/PCDF TOXICITY EQUIVAIJENCE SUMMARY
Uee for  $ample and Btank Regul ts

eont rac t :

CL ien t ,  No:

PAGE 55

Page 4 of  10

CIJIENT ID.

l _687  0314

S D G  N o :

L a b  r D : 8 2 3 0 0 1 - 5 3 * o A 2

Lab Name: Colurnbia Rnalyc ical  $erv ices

Lab  Cqde ;  CAS Me thod :1613  Caee  No ;

Clienb Name; UNIVERSITY oF lJ.flJ{

Matr ix  (SoI id/aqueous, /Watste/ .A.Bh) :  Sol id

S a m p l e  R e c e i p t  D a t e r  O Z / I g / A 3

O i l u t i . on  Fac to r :  1

Concentration Unit,e (pg/L or nglKg dry

CONCENTRATTON

-
- 2  , 3  , 7  ,  9 - T C D D

t t 2 , 3 , 7 r B - p e C D D
L , 4 , 3 , 4 , 7 , 8 - l r : ( c D D

1 . 2 r J , 6 , 7 , g - H x C D D
L t 2 , 3 , ' 1  r 8 , 9 - H x C D D
I t 7 , 3 , 4 , 6 , 7 , 8 - H p C D D
ocDb
e t 3 , ' 7 , 9 - T C D F
L , 2 , 3 , 7 , E - P e C D F '
2  t  3 , 4 ,  7 ,  8 - F e C D F
L , ? , 3 , 4 , 7 , 9 - H x C D F
1 , 2 , 3  , 6 , 7  , 8 - H x c D F
L , 2 , 3 , 7 , 8 , 9 - H X C D F
2 , 3 , 4 " 6 , 7 , 9 - t { x c D F
l ,  ? . 3  ,  & , 6  |  7 , 9 - H p c D F
L , 2 , 3 , 4 , 7 , 8 , 9 - I { F C D F
\ JUUT'

Samp le  Wt / \ ?o l :  10 .235  g  q r  m1  ;  9

In i t i a l  Ca l i h ra t i on  Da re  A j / o7 /Oz

Ins t rumenE rDr  7OS

Ca l  .  Ve r .  Da ta  F i l ename:  C t t -Z?6#3

we ighb )  :  ns /Kg  *  so l i ds / I - r i p i d r :  82 .3F

Ex t -  Da te :  O3 /2 :5 /a3  GC Co lumn  fD ;  DB-s

E x t '  v o l ( u 1  ) : 2 0 - 0  r n j .  v o r ( u t )  r 1 , 0  s a m p l e  D a E a  F i l e r l a l l l e :  q , r z z 6 # ?

Af i 'a lys is  Date:  31- I ' IAR-03 Time I  t6 ;23 r  3g BLank Data Fi iename: e l .L226#4

+
*
*

0 . 3 6
t

1_0  _  E5
L A g . 7 s

o . 3 6

0 . 3 6
U . . L 5

*
*

3  . 9 9

9 . 0 2

T F : F  1 1  1

x  1 - 0
x  0 - s
L n 1

x  0 . 1
x  o . 1 .
x  0 . 0 1
x  o .  o o 1
x  0 - 1
x  o . 0 5
x  o _ 5
v n l

x  0 . L
x  0 . 1
x  0 . 1
4  U . U I

x  0 .  o 1 _
x  o .  o o 1

TEF-ADiIUSTFD
CONCENIIR"A,TION

r

*
t

3  . 6 2 e - 0 2
*

L  .  0 8 e -  0 1
' l  ' l  n a - n 1

'  
3 . 5 9 e - O 2

+

*
3  , 6 3 e -  0 z
L , 4 ' / e - 0 2

*

3  . 9 9 e - o 2
it

9  .  0 2 e -  0 3

T o t a l :  3  . 9 0 2 e - 0 1

Taken f rom t rnter im Procudures for  Est imat ing Riske Aoeociated wi th
Exposuyqe to Mixruxes of  Chlor inaEed,  Dibenso:p_Dioxin and.  -Dibenzofura.ng
( C D D E  a n d  s D F s )  a n d  1 9 8 9  u d a c e l E p A / 6 z s l 7 _ e 9 / 0 1 6 ,  M a r c t i  1 9 9 9 . )

( 1 )

6 / 9 o



2  , 3  ,  7 ,  8  _ T C D D
I , 2 , 3  , 7  , 8 -  P e C D D

1 1 , e , 3 , 4 , 7 . 8 - H x C D D
t , 2 , 3 , 6 , 7 , 8 - F L x C D D

, - , 2 , 3 , 7 , 9 , g - H x c D D
1 . , ? , 3 , 4 , 6 , ? , 8 - H p C D D
a\frFtn

2  1  ?  P - r F a n E r

L , 2 , 3 , 7 ,  g - P e C D F
2 , 3  , 4 , 7  ,  B -  P e C D F
1 , 2 , 3 , 4 , 7 , 9 - p t x c p p
L , 2 , 3 , 6 , 7 , 9 - l I x C D F
1 . , 2 , 3 , 1 , 9 , 9 - H x c D F
' J , 3 , 4 , 6 , 7 , 9 - H x C D P

i " ,  2 ,  3 ,  4 ,  6 ,  - / ,  g _ H p C D F
7 . , 2 , 3 , 4 , 7 , 8 , 9 - H p C D F
nr.nE

Toca l  Te t ra -D ioN ins
T'ota l  Penta-Diox ins
' . rota l  F lexa-Diox ins
To ta i  Hep ta -D iox ins
'I 'otal TeLra-Furan^E
T'ota l  penta-Furans
T'qrtal Hexa-Furans
T'ota l  Hepla-Furans

*  0 . 1 5 7  U  *
*  0 . 2 9 1  U  *
*  0 . 2 8 9  u
*  0 . 3 3 2  U  *
*  0 . ? 9 4  u  *

U .  O J J

L . J Z O

Page 3_0 of  IZ

CLIENT ID.

*  n  q a

*  1  n a

* 1 n a

*  0 . 9 5
*  r  n d

1 . 0 0 1  0 . 9 7
1 . 0 0 0  0 . 9 8

*  1  n l4 r V !

*  n  q n
*  *  0 - 9 7

r _ . 0 0 0  1 . 2 5
1 . 0 0 0  1 .  ? 3

r t  1  ? q

1 . 0 0 0  1 . 1 6
1 , 0 0 0  t _ 3 0

+  * '  L . 2 6
0 . 8 8 I  ,  U V : ]  L  -  Z 5

84 /83 /2A83  1 "2 :39 7137841 t_  52 CCILUMBIA ANALYTICAL PAGE 35

Form J"

PCDD/PCDF ANAIYSI.S DATA SHEET
Use for  Sample and BLank Resu.Lcs 1?DfbSTt

] . . 'ab Name: Col-umbia enalyc ical  Serv ices ConEract  r SDG No :

l ' ; : k r  code;  c -h .s  Method. ;1613 Case Nor  c l ie4 t  No:  Lab rD:  82300153_013

clrerrt  Namer uNrvFRsITy oF UTAH sample wL/vol:  10_190 g or rnl , :  g
Mat r i l c  (so l id /aqueous lwaste /esh)  r  so l id  rn t r ia ]  car ib rar . ion  Dare .  07 /Lo /oL

Sampl^e  Rece ip t  Dat€ :  B l lg /o3  Ins t rumenc ID:  70S

I I x c .  D a t e : .  0 3 / 2 4 / 0 3

l r i x t -  -  v o l  ( u I )  t ? e . 0  I n J

Ana lys i s  Da te :  ?? -MAR-O j

GC CoJ.umn: DB - 5

.  vo l  ( u I )  : 1 -  0  Samp le  Daea  I ' i Len&m€:  A j . 9 l _?1*10

T ime :  19  r  46 :48  B lank  Da t .a  F i l e r ra rn€ :  AL91Z1#z

Di lut i -on Factorr  r  ca l  .  ver .  Data p i ] -enarner  A1g171#1

conce r r t r a t , i on  un i cs  (pg l l ,  C I r  ng /Kg  d ry  we ighL l :  ng /RE  &  so r i ds / r , i p i ds ;  zB_19

CONCENTRATION DETECTION QUAJ-. ION ABUND. RRT MFANANI\LYTE FOUND T,TMIT (1) RA?IO (21 Q\ RRF

s , 2 9 1
4 0 . 3 9 8

0 . 6 3 7
u . z t 4

L  l 2 4

3 1 . 3 0 4

*  0  . 2 0 6
*  0 . 2 0 4
' t  0  . 229

v , 4 r 5
0 . 1 9 3

U
u
T ]

'J
U

0 . 8 8
*
F

1  ? O

1  . 3 3
*

3 _ - 2 0
a - u 5

*  e . z ' 76
0 - 2 4 6
0 . 4 6 4

*  o , E ? ?
L  . 6 2 4

*  0 . 1 5 7  U
0 . 6 2 2
j  q a A

1 9 .  E t _ 2

0 . 2 8 1
0 . 3 3 2
0 . 6 3 3

1  1 1 ?

5 .  ? 5 6
J U .  I b J

*  n  ) n R  I t

0  - R 2 9
n  r  a ?

0  . 4 6 4
(1)  Qual , i f j -er  u indicat .es not  detected";  The K indieates EMpc.  Ttre c needs val_ue

f : :om second corumn analys is .  The B ind. lcaces possib le btank contaninat ion.( : l )  RRTs  and  i on  ra r i os  a re  spec i f i ed  i n  Tab les  e  i nd  9 ,  Merhod ,  t s j _ j .



. t  ,a l t  Nane;  Cc: l - r rmbia Analyt icaJ.  Serrr ices

.T, ; r . f  r  Cocle:  :  C/ \S Method:  16L3 Case No :

( I . I . :JENt NAME; UI \ I IVERSITY OF UTAFI

I  i ; r rn 'pr l .c- :  Rec. l€) : i .p t -  Dat .e I  03 /1.8 /  O3

| , , IJ . . .  .  Daf-e r  Q3 /24 /  03

ril_.1 ut:i on. rractor : 1

( lor:rcerrtrat j .on Unirs (pSlL or ng/Kg dry

CONCENTRATION

a 4 ! 4 3 / ? A 8 3  L 2 : 3 3 71 37841 1 52

2  ,3  , ' , 7  .  $  *TCDI )
I  ,  ? ,  r t  , ' l  t t l -  P e C D D
)  , 2 .  , 3  ,  4  , 7  , B  -  F I X C D D
L , 2 t 3 , 6 , - / , 9 * F i x C D D
: l  , 2  , 3  , ' . t  , 8  , g - i . I x C D D
I ,  ? ,  . 1 ,  4 ,  6 , ' / ,  8 - l " l p C D D
()(iIJIJ
t  ,  - J  , ' 1 ,  { 1  - ' I 'CDF

I  , 2 ,  3 ,  7 ,  B - F e C D F
? , , 3 t 4 , 7 , 8 -  P € C D F
' . 1  

, 2 , , 3 , 4 , 7 ,  B - H x C D P
. t . ,  2 ,  3 ,  ( , ' 1 ,  s - l i x C D F
' . 1  

,  ? ,  t  i  , ' /  , 9 , g - r l x c D F

" . ,  
: 1 ,  4 ,  6 ,  7 ,  t i - F I x C D F' . t .  

|  ? ,  I  J ,  4 ,  6 ,  ? ,  B * H p C D F
7 , 2 .  |  : 1 ,  4 , ' ) ,  B ,  9 - H p C D F
nr 'nE

COLUI-IBIA ANALYTICAL

Form 3

PCDD/PCDT TOXICITY EQUIVAJ,ENCE SUMMARY
Use for  Sample and Blank Resul ts

a ^ h F t - = d i .

Cl i . en t  No :

PAGE 37

Page 10 of  l -2

CL IENT ID ,

t761o3r?

S D G  N O :

L a b  f D :  8 2 3 0 0 1 5 3 - 0 1 3

S a m p l e  W t / v o l :  1 0 . 1 9 0  g  o r  m l , r  g

lvr . . r t . r  j .x  (so] j .d /Aqueous/wasee/Ash) :  soLi i l  I f i iL ia l  ca l ibraeioD Da[e |  0 ' l  / t0  /u.

l : i x t . .  V r : l  ( u l - )  : ? 0 - 0 In j  .  Vol  (u l  )  :  1"  .  0  Sample Daca Fi lenaine r  ] \19171{ i10

Arr ; r .J .ys i .s  Da1. ' -e:  2 7-MAR- 03 Time :  19 :  46 :48 Blank Dat .a F i ler refno ;  P.1"9I7I#Z

Tnstrumen(: IDr 70S

GC Cofumn ID;  DB-S

Cal- .  Ver .  Data Fi - Iename: A19171"#L

we igh i : )  ,  r r g /Kg  ?  So l i ds /L i . p i ds :  78 .19

*
*

t r  ) o

4 0 . 4 0

0 . 6 4
0 . 2 9

6 - L Z

,i

3 L . 3 0

TTiE f 
'r 'l

x  L . 0
x  0 . 5
x  0 . 1
. a r  U , - L

x  0 . r
x  0 . 0 1
x  0 . 0 0 1 .
x  0 . 1
x  0 . 0 5
x  0 ' 5
X  O . L
L n 1

X  Q . l
x  0 . L
x  0 ^ 0 1
x  0 . 0 1
x  0 . 0 0 1

TEP-T\DfUSTEI)
CO\NCENTRATTON

*

*

5 , Z S e - O \
4  ,  O A e -  A z

JF

x

6  - 3 7 e - A 2
2  . 9 4 e - o z

*
5  .  5 5 e -  0 ?
8 . I z e - 0 2

*
3 .  L 3 e - Q 2

T o t a L :  3  . 5 4 4 e * 0 1

(.1. )  T ' i . r l (c t r r  f l 'o tn l ln ter im Procr : .dures Ior  Est imat ing Risks Associated wir ,h
ilxpcJsurels Eo Mixtrures of Chforinated Dibenzo-p-Dioxin and -DibenzofurEt.rls
(CD i l s  c rnc i .  CDFs)  and  1989  Uda te  (EPA/62s /3  -89 l016 ,  March  l - e89 .  )

b / y u
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' Form 1

PCDD/PCDF ANAI,YSTS DATA SHEET
B1ank  Reeu l t s  i -BDZ0312

Contract : S D G  N o r

PAGE 38

Fage 3 of

CL IENT TD.

1 1

lab  code :  cAS  Me thod : l - 51 -3  case  No :  cL ien t  No r  r , ab  rD :  E23o0 lg3 -014

Cl ie,nc Name; UNIVERSITY OF UTAH Sample Wc/VoIr  j .0-2SS g or  mL:  9

Mac r i x  (So l i d l aqueous /Wae te /ash ) :  So l i d  I n i e i a l  ea l_ ib rac io ' r  Da . te  :  O7 /J -o /oL

Samp le  Reee ip t  Da te :  O3 /LB /a j  I nBu rumen t  fD ;  . 7aA

Uee f,or Sample and

Lab Name: Columbia Analyt ica l  Serv ices

E x t -  D a r , e . :  0 3 / 2 4 / 0 3

Ex t .  Vo l  ( u1 )  :  zo  - . 0  I n j  .  Vo l

Ana l ys i s  Da te :  ?B - t v lAR-03  T ime :

D i l uE ion  Fac to t r l  1

Concentraeion Uni te

A\IALYTE

' -  ?  ?  e - ,Tnnn
t - .  | ,

eC Co lu f t n :DB-5

( u L ) : 1 - . 0  S a m p l e  D a C a  f i l e n a m e :  A 1 9 1 , 7 6 # 2

13  :32  :39  B l_ank  Da ta  F i l ename i  A19176#L

C a L .  V e r .  D a t a  F i l e n a m e :  A 1 9 1 7 s # t

lPs/r ,  or nglxg dry weighr) :  r*g/Kg * Sol id.s/r , ip ids :  94.78

coNctIfTRATroN DETEcrroN eua1. roN ABUND. RRT MEAIT
FoUND IJTMIT (I) R-ATro (a ) (z) RRF

L , 2  t 3  /  7 ,  8 - P e C D D
I t z r J , * , 7 , 8 - H x C D D
L t 2 , 3 , 6 , 7 , 9 - H x C D D
1 , 2 t 3 , 7 , 9 , 9 - H X C D D
I , 2 , 3 , 4 , 6 , 7 , 9 - H p C D D

2 , 3  , 7 ,  8  - T C D F

L , 2 , 3 , 7 ,  E - P C C D F
2 , 3 , 4 , 7 , 8 ^ P e C D F
! , 2 t 3 , 4 , 1 , 8 - l i x C D F
L , ? , 3 , 6 , 7 , 9 - H X C D F
L , 2 , 3 , 7 , 6 , 9 - t L x C D F
2  , 3  , 4 ,  6  , 7  , 8  - H x C D F

L , 2 , 3 , 4 , 6 , 7 , 8 - H p C D F
L , 2  , 3  , 4  , 7  ,  g  ,  g - H p c D F
OCDF

Total  Tetra-Diox ins
To ta l  Pen ta -D iox ins
Tota l  Hexa-Diox ins
Tota l  Hepta-Diox ine
Tocal  Tetra-Furans
Total Fenca-Furarrs
TotrRl Hexa-Furarrs

-  0 . 2 4 8  U  *
r  o , 2 1  6  u  *

0 , 2 5 . 5  L T
0 . 2 8 s  J
v  - z t b

0 - 4 2 8
o  . 7 3 6
o . 2 7 7
0 . 2 5 6
0 - ? 8 5
o .24.J.
o . 2 2 3

J K  0 . 9 s

i  Q , 3 z E
o , 2 7 4
o _ 2 8 9

0 . 9 8 3

*  0 . 2 4 8
*  0 . 2 7 6

0 . 2 8 5
Q . 4 2 A
o  . 2 7 7
o . 2 8 5
v  ,  z z J

*  o  '  9 8
*  ' t  n?

1  -  0 0 1  L 0 7
1 . 0 0 0  o . 9 5
1 .  0 o 8  L .  0 6
1 . 0 0 0  a . 9 7
l - .  0 0 0  0 . 9 8
t . 0 0 3  1 _ . 0 1
1 . 0 0 1  0 . 9 0
1 . 0 0 0  0 . 9 7
t .  o o 0  1 . 2 5
r - - 0 0 0  r . 2 3

*  L . z g
1 . 0 0 0  l _ - 1 . 5
l . o o o  1 . 3 0
1 .  o Q o  1 . 2 6
L  -  0 0 5  1 -  2 3

0 . 5 5 9
0 . 8 3 2
o  _ 6 4 5
5 . 8 0 2

3 3 . 8 9 0
l - . 4 8 5
0 . 6 4 4
0 . 9 ? 4
0 . 9 8 7
U .  D 6 d

L  . 2 9

1 . l e
0 . 8 3
0  . 6 5
1 . 0 9
1 . 3 2
J - .  U J
' l  

? ' l

*
* . z o
1 . 0 4
0 . 9 6
0 _ 8 e

t-

. T

J
r., l\

U
T0 . 6 8 6

u ,  o  ) r t

4 6  . 6 2 7

2  . 3 L e
L 1  -  t 4 . 6

r .  + t s 5

3  . 7 3 5
J  ,  ' U O

u
u

l o t a l  H e p t r a - F u r a n s  6 . ? 7 s  0 .  Z B 9
- Qual i f ier  U indicates not  detected. ;  The K indicates EMPC. The C needs value

from second col -umn analys is .  ?he B i -ndicates possib le bLanh contaminat iea-(?)  RRTs and ion rat ios qre speci f ied in  Tab]es 2 and 9,  Metrhod l_G. j -3-



84 t83 /28A3  12 :39 71" 37841" 152

Lab Name: Columbia Analyt ica l  Serrz icee

Lab  Coder  C^AS Me t .hod :1613  CaBe  No :

C}iENL NAME; IIAIrVERSXTY OF LTT,AH

COLUh'1BIA ANALYTICAL

F n r m  t

Con t rac t :

C1 ien t  No :

Insgrument  fD:  ?OS

GC Co lum+ ID :  DB-s

Page 3 of j . j_

SDG No :

L a b  I D :  E 2 3 o o 1 5 3 - 0 1 4

CLIENT TD.PCDD/PCDF TOXICTI T EQUTVALENCE SUMI\iIARY
Uee for  SamFle and Blank Resul ts 1  8 D 2  0 3  1 2

Sample Wc/Vol :  10 .  ass g pr  r t r l ,  r  g
Matr ix (sol id/a'queous/wa'te/Aei1) r  sol id rnir iar car ibrar iof l  Dare :  oi /Lo/ot
S a m p l e  R e c e i p t  D a t e :  o j / L a / 0 3

E x E _  D a r e :  0 3 / 2 4 / a 3

E x t .  v o l  ( u l _  )  = 2 0  .  o rn j  .  vo l "  ( u l  )  : 1 .0  Samp le  Da ta  l , i l ename r  A j -9178#z

'A 'na rye i - s  Da te :  2s - r4AR-o3  T ime :  13 :  32 r3g  B lank  Da ta  F i l ename:  ALg175#1

D i l u t i on  Fac to r :  1  c .1 .  ve r .  Da ta  F i l ename:  A19175#1

Cor.cerltration Uni_cs (pg/n or ng/Kg d.ry

EONCEI\I:TRATION

we ighc )  r  ng lKg  ?  So l i ds /L ip ids :  94 -78

TEF^A.D.]USTED
CONCET\rrRATrON

*
5  -  5 9 e -  0 2
8 . 3 2 e - 0 2
6  _  4 5 e - 0 2
5 . 6 o e - 0 2
3  . 3 9 e - o Z
L ,  + 9 e - 0 1 .
3  . 2 2 e , - O z
4 . 6 Z e - 0 1
9 .  B 7 e - 0 2
6 . 8 d e _ 0 2

5  .  B 5 e _  0 2
3  .  1 4 e *  0 2
6 . 9 9 e - 0 3
4 . 6 6 e - 0 2

T o t a l :  1 .  Z S 9 e + O o

' '  , 3  , 1 ,  I  - r C D D
1  /  2 ,  3 , 7 ,  8  - P e C D D
L , 2 , 3 , 4 , 7 , 9 - F r x c D D
!  , 2  , 3  ,  6  ,  . J  

, 8  -H l rCDD
I , 2 , 3 , 1 , 9 , 9 _ I i x c D D
L , 2 , 3 , 4 , 6  , 7 ,  g - H p c D D
OCDD
2 , 3 , 7 , 8 - T C D F
I  , 2  , 3 ,  7 ,  g  - P e C D F
2 , 3 t 4 , 7 , 8 - p e C D F
L , 2 , 3 , 4 , 7 , 8 - I l x c D P
I , 2 , 3 , 6 , . 7 , 9 - l I x C D F
! , 2 , 3 , 7 , 9 ,  g - t i x c D F
2 " 3 t 4 , . 6 , ' ? ,  e - H } ( C D F
r , 2 , 3 , 4 , 6 , 7 , 9 _ H p C D F
l - , 2 . 3 , 4 , 7 , g , g - H p c D F
v \ - ! r

+

O  A ?

0  . 6 5
5 . 8 0

3 3 . 8 9
r , + >
0  . 5 4
n (l")

o q c

0 . 6 9
5  ,  a 4

o . 7 0
+ s - b 5

T E F  ( 1 )

, (  0 . 5
x  o .1
L n 1

x  0 . 1

x  0 .  o o L
x  0 . 1
x  0 . 0 5
x  0 . 5
x  0 . t _
Y n  1

1 r 6 l

v n l

x  0 . 0 1
x  o .  o : .
x  0 _ 0 0 1

faken f  rcm ' rnrer im Frocud,ures f  or  Eet imat ing Rieks Associ .at red.  wi thExposures to Mixtures of  Chlor inated Dibenz6lp_oiox in and _Dibenzofurarrg( G D D E  a n d  C D F B )  a n d .  1 9 8 9  U d a r e ( E F A / 6 2 5  / Z _ a s / o : r o ,  l t a r c h  1 9 8 9 .  )

6 / 9 0
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Page  10  o f  t 1
Form I

PCDD/PCDF ANA],YSIS DA?A SHEET
Use for  Sample and Bl_ank Resulrs  l_9c30312

Lab Name: Columbia nnalyt icaL serwiceg Con t r rac l : SDG No :

Lab  Coder  C l \S  Me thod :1613  Case  No :  e l i en t  No r  Lab  ID :  E23oOt -53_005

Cl ient  } Iane:  UNIVERSIT"Y OF uTAII  Sample Wt/Vol ;  1o.271 g or  mL:  g

Mac r i x  ( so1 id /aqueous /was te /Ash ) :  so f i d  rn i t i aL  ca l i b ra r i on  Da . te :  03 /07 /oz

Samp le  Rece ip t  Da te r  n /Lg /o3  InsErumen t  fD ;  ZoS

E x t .  D a t e :  0 3 / 2 4 / 0 3  G C  C o l u m n : D B _ S

E x t -  V o l ( u I )  : 2 0 . 0  I n j .  v o l  ( u t ) : 1 . 0  S a m p l e  D a t a  F i l e r r d r n € :  c l r z ? o # 3

a n a l y s i s  D a t e r  A Z - M A R - 0 3  T i m e ;  L 9 : 4 5 ; 4 1  B l a n k  D a t a  F i l e n a m e r  C t l Z 1 9 # 1

o iLue ion  Fac to r ;  1  Ca l .  ve r -  Da ta  r i Lename:  c l _121"8#Z

concea t ra t j on  un ius  (pg / r ,  o r  ng l xg  d ry  we igh t ) :  r r g /Ks  *  so l i ds / r , i p i ds :  9 : . 76

nrlay rFr€ 
CoNCENTRATTON DETECTTON Qual . ION .ABUND. RRT MEAN(:1lvfl.Lr.j. l : i  FoUND I/fMIT (1) R-ATfo e) (A) RRF

l
I ?  .  3  , 7  , 8  - r C D D
-  - , 8 , 2 , 7 . g - p e C D D

I , 2 r 3 , 4 , 7 ,  S - H X C D D
L , 2 , 3 , 6 , 7 , 8 - } I X C D D

1 , 7 , 3 , 7 , 9 , 9 - l i x c D D
L , ? r 3 , 4 , 6 , 7 , 8 - H P C D D
n n f r n

2  , 3  , 7 ,  9  - T C D F
L t 2 , V , 7 . g - F e C D F
2 , 3  , 4 ,  7 ,  8  - P e c D F

) . , 7 , , 3 , 4 , 1 , 8 - H x c D F
l ,  ?  , 3  ,  6  , 7  , 9  - I r x c D F
L , 2 , 3 , ' . | , 9 , 9 - I I X C D F
2 , 3 , 4 , 6 , 7 , 5 - H x C D F
L , 2 , 3 , 4 , 6 , 7 , 9 - H p c D F
L , 2 , 3 , 4 , 7 , 9 , 9 - l I p c D F
.l a7\rii

Total  Tetrq-Diox ins
Tot .aL penta-Diox ins

Tota l  Hexa-Dio_xins
T o t a l  H e p t a - D i o x i n e  L + 4 . Z 7 B

F l  7 F t ? h  r f iL q * & t r I  L  L U .

o  . 4 3 8
2  .  O l_5
1 .  6 0 5

5 2  . 5 7 5
5 0 9 . 9 6 7

1 _ 3 5 0

o . 4 7 0
Q . 7 6 2
0 . 3 8 r

*  0 " 0 7 2  I I  *
*  0 . 1 1 3  U  *

0 . 1 4 9  J
0 . r - 7 9  J
o .  l - 5 ' 0  J
0 . 3 9 5  B
0 . 6 4 8  B
0 - 1 1 9  c

r  0 . 0 7 5  U  ,
0 .  o 8 4  J J . . O \ , ,

a  1  E 1 B J  1 . 4 9
u ,  J 5 t t  L J L  . 2 5

*  0 , 2 3 0  u  *

*  1 . O 4
*  L . L z

x . 0 0 1  r . L 7
1 . 0 0 0  l . .  0 1
1 .  0 o 8  1 . 1 1
1 . 0 o o  1  . 0 3
t _ . 0 0 0  1 . 0 8
1  A n ar .  u u 4  t .  u D

*  1 . 0 3
a  n  n A
{ - v U U  L . I A

1 . 0 0 0  L . 3 9
t .  o o 0  1 .  s 4

*  1 . 4 3
1 _ " 0 0 0  1 . 2 8
1 . 0 0 0  I _ + 4

1 . 2 3
L . 2 3
1 .  0 8
n  a c

a  ̂ 7 9

0 . 6 0 1
L L , O Z Z

0 .  E 1 4
3 4 . 7 6 9

o . 3 7 7
o  . 9 9 2

1 7  "  9 8 5

0 . 1 8 5  J
0 . 1 8 s  B
o  -  153  !T
0 . 8 2 0  B

o , 0 7 ?
0 - 1 1 3
U - L I 2

u ,  l_r : t

0 . 0 8 4
u .  t 5 E

+ - 4 4

1 .  1 5  ' 1 .  0 o 0  1 . 3 4
0 - 9 3 r . v v )  L . J l

TotaL Tetra-Fufan6
Total- Fenta-Furans
rota l  Hexa-Furans

+ ,  o I 2

1 1  . 8 4 9
Jo ta ] -  l t ep ta -Fu rans  35  _  516  0 . l gs

/11 Qua3- i f , i -er  u indicates noc d.etected;  The K ind, icates EMpc" The c needE warue-  f rom second corumn analyeie.  The B indicatee possib le brank contaminatr .on.
t4)  RRT'  and ion rat i .oe are speci f ied i -n Tabres 2 and 9,  Method 1613.
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Lab Name: Columbia Arra ly t  j .ea l_ Serv lees

Lab  Code ;  CAS Me thod , :16L3  Case  No :

C1ient Namer UNIVERSTTY OF, U[AI{

COLUMBIA ANALYTICAL PAGE ?L

Fage 10 of  t t_
Form 3

CLTENT ID.
PCDD/PCDF TOXTCITY EQUTVAIJENCE SUMMA.RY

a .  ^Use f ,or  Sample and Bl-ank Resul ts 19C3  031 .2

S a m p l . e  W t / \ I o L ;  1 0 . 2 7 !  g  o r  m L :  g

Ma t r i x  ($o1 id /Aqueoue /waF te /AEh) :  
So l i d  f n i r i a l  Ca l i b ra t i on  Dabe  r  o t / a7 /oz

S a m p l e  R e c e i p t  D a t e r  0 3 / L g / a 3

E x t -  D a r e :  A 3 / 2 4 / o z

E x r .  v o l ( u 1 ) : Z o . o f n j  -  voL  (u l )  ; 1  -  0  Samp le  Da ra  F i l ename;  cL l z20#3

Ar ta l ys i s  Dd te :  ?7 -MAR-03  T ime :  1 .9 :4S ;41  B lank  Da ta  F i l ename:  c l l z l - 9#1

D i l u t i on  Fac fo f :  1

Concentrac ion Unics (pS/L or  ng/xg ary

CONCE}TTRATTQ}i TEF-ANJUSfED
CONCSNTRATTON

4 . 3 8 e - 0 2
2  .  0 2 e - 0 L
1 . 6 1 _ e - 0 1
5  . 3 6 e - ' 0 1
5  .  1 o e -  0 1
1 , . 3 5 e - 0 1

*
2 . 3 5 e - 0 1
7 . 6 2 e - 0 2
3  -  8J -e -  o2

E .  ore-  o l
' 1  ' t  

A o - n l

6  .  1 " 4 e -  0 3
3  . 4 t s e - o 2

T o c a l - :  2 . 2 4 S e + 0 0

Ine t rumen t  ID r  Z0S

GC Columrr  ID:  DB-s

Ca l  .  ve r .  Da ta  F i l e r rame :  C l " lZ IB#Z

w e i g h t )  t  n g / x g  f t  s o l i d s / L i p i d e :  e I - 7 6

Con t rac t :

C l i en t  No :

S D G  N o :

L a . b  I D :  E 2 3 O e 1 5 3 * O o s

,  3  , 7  , g  - T C D D

, 2 , 3 , 7 , 8 - P e c D D
1 t 2 , 3 , 4 , 7 , 9 - H x c D D
L , 2 t 3 , 6 , 7 , 9 - H x C D D
I t 2 t 3 , 7 , 8 , 9 - I { X C D D
r t ? , 3 , 4 , 6 , 7 r g - H p C D D

2 , 3 , 7 , 8 - T C D F
! , 2 , 3 , 7 . 8 - p e C D F
2 , 3  ,  + ,  ? ,  9 - P e c D F
4 , 2 , 3 , 4 , 7 ,  B - l D c C D F
l _ r ? , 3 , 6 , 7 , 8 - r r x c D F
I , 2 , 3 , 1 , 9 , 9 - H x C D F
2 , 3 , 4 , 6 , 7 , 9 - H x c D F
I , 2 , 3 , 4 , 6 , 7 r 9 - H p c D F
L t 2 , 3 , 4 , 7 , 8 r 9 - H p C D F
OCDF

7t

o  - 4 4

. & ,  o l _

l J 4 . 5 1

5 0 9  . 9 ' 1

*

0 . 7 6
0 . 3 8

0 . 6 0

v . 6 I

3 4 . 7 7

TSF ( t  )

x  1 . 0
x  0 - 5
x  o - 1
x  Q - l
A  U . l

x  0 . o 1 _
x  0 . 0 0 1
x  o . 1
x  0 . 0 5
x  0 . s

x  o . L
x  0 . 1
x  o . 1 _
x  0 - 0 L

x  0 ^ o o 1 "

(1)  Taken f rom , Inter im procud-ures fot r  Est imat ing Risks ABeocra.Ced wi thE'xposures to Mixtures af  ch lor inaced.  Dibenzo-p-Diox in and -Dibenzofurana
( c D D s  a n d  c D F e )  a n d  1 9 8 9  u d a E e ( E p A / 6 ? 5  / r - a s / o \ a ,  M a r c h  1 9 8 9 . )

6 / 9 O
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Form 1

PCDD/PCDF ANALYSIS DATA SHEET
Use for Sample and Blank Reeufts mdj031:

Lab Name r Columbia Analytical Services Cont.ract: ffi
] , ; , r . b  Code :  CAS Me thod :1613  Case  No ;  C1 ien t  No :  Lab  ID :  82 f001s3_006
(: . l i -ent  Name :  UNTVERSITY eF UTAH Sample wt /VoLz L| .ZZ9 g or  mL:  g
lv l ; r1-r ix  (Sol id /Aqueous/waste/esn;  :  Sol id  rn ic ia l  Cal ibrat iorr  Dac.e t  07/ t0/a1_

l i i r rnple Receipt  Date r  03 / IB /  03 Inst rument  f  D:  70S

l : : x t .  D a c e :  O j / 2 4 / 0 3

[ : l xc  ̂ Vo . ] .  (u l ]  z2O -  0  In j  .  vo l  (u l )  ;  t .  O

Ana lys is  Date :  ?Z- i l , tA ,R-  03  T ime:  l_3  :43  :  00

page 3 of

CITf ENT rD.

I2

l r i  lu t i .on Fact ,or :  1

(:o:rl.cen|rat.ion Urrits

AN]UJYTE

2  , 3  , 7 ,  g  - T C D D
1 . , 2 , 3 , 7 , 9 - P e C D D
) - , 2 , 3 , 4 , 7 , 9 - } I x C D D
1  , 2 , 3 , 6 , 7  ,  g - H x C D D
) . , 2 , 3 , 7 . g ,  g - H x c D D

"1 ,  , 3  , ' l  ,  8  -TCDF
1 . , 2 , 3  ,  7 ,  g  - P e c D F
2 , 3 , 4 , 7 , 8 - p e C D F
: 1 . , 2 , 3 , 4 , 7 , g - H X C D F
1 . , 2 , 3 , 6 , 1 , 8 : H x C D f '
: 1  , ? , 3 , ' 7 , g , g - H x c D F
2 , 3 , 4 , 6 , 7 , 9 - H x C D F
' " 1 ,  e ,  3 ,  t l ,  6 ,  7 ,  B ^ l l p c D F .
) . ,  2 ,  3 ,  4 ,  7 ,  8 ,  g - l l p c D n '
OCDF

'Tn f  r  " l  Tar  /=  -  n . i  ^u ruX l_r rS
" l ' r r t -A  I  Denf ' :  - l - r . i  n-*_x l_ns
'l 'oLal- I{exa-Dioxins

' l ' r r f  
I ' j  f F a f  r a  -  F r o v.  * ,  ans'.1'c:Ia1 Pent,a-Furans

o . 3 9 1 _
0  . 4 3 5
U  ,  - 5 : ' I

o  . 7 L 2
' l  

1 1 A

o  . 4 8 5
0 . 3 4 4

*  0 . 3 7 2

f -  n  ? i

J K  t . 2 8
u*
, J  L  - 2 +
, fK 0 -92
J K  1 . 5 7
, T  ' r  1 !

1 .  0 5
, f  0 . 9 5

0 . 9 1

1 . 0 0 0  1  -  0 7
1 . 0 0 0  0 . 9 5
1 . 0 0 9  1 . 0 6
1 . 0 0 0  0 . 9 7
1 .  0 0 0  0 . 9 8
1 . 0 0 1  1 . 0 1
1 .  0 0 1  0 . 9 0

*  o . g 7
1 - 0 0 0  1 . e 5
a  n n n
! . v u u  ! - 2 5

1 . 0 0 0  1 . 2 9
1  _  0 0 0  1 . 1 . 6
1 . 0 0 0  1 . 3 0
* - v u u  I . z b

1 . 0 0 5  1 . ? 3

GC Colurnn I DB - 5

Samp1e Data F'i lenafte: .A,19171_#3

BLank Data FiLendrTr€ r A1 9171#2

CaI . Ver _ Data Filerrd^rnts: ^A191-Tl#1

(pg/ t -  or  ng, /xg dry weight" )  ;  ng lKg k sot ids/L ip ids.  91.  GB

CONCENTRA?ION DETECTTON QUA]-. ION ABM'ID. RRT MEfu{
rOUND LrMIT (1)  RATIO Q) Q) RRr

l _ . u J v o - 3 5 1 0 . 8 5 x - 0 0 0  0 . 9 8*  0 . 5 0 8 r  *  1 . 0 3
0 . 5 5 7
1 -  . 7  8 4

l - 0 1 1
o  . 6 7 9

1 " . 0 4 8
0 . 6 0 8
u . + o : ,

0 . 9 8 2
9  .  811 "
0 . 9 4 1

3 2  - 2 9 4

1 . 0 3 9

1 -  0 1 _ L
4  - 3 2 ' . 1

u
. t

J
rT

1  ? n

1 . 1 1
t .  v D

u . t ' b

. 1  , 2 , 3 , 4 , 6 , 7 , 8 - H t r l C D D  S S .  S 2 f
\ ) \ - uu  48 l .  , 962

*  0 - 5 0 9  u

V .  d U I

0 . 1 9 ?
o ^ 2 5 4
0 . 2 3 4
0 . 4 6 9
4 . 7 3 7

0 . 4 3 5
v ,  t l z
0 - 4 8 5
o  - 3 7 2

o .  y b _ L' l ' o1 :a1  Hep ta -D iox ins  t l i -  . 97g

l ' o r a f  H e x d - F u r a n s  6 ,  z B B  0 . 1 9 U
T'ota l -  Hepta-Furans Zg .  Og4 0 .  4d9

(1,)  Qual i f ier  U ind. icaces not  dereceed;  f t re K indicares EMpC. The C needs \ /d luefrorn gecond column Bnalys is .  The 6 indicates possib le b lank contaminat ion.(?)  RRTs and i -on rat ios are speci f ied in  Tables ? and g,  Mer.hod 16r-3.



8 4 / 8 3 / 2 8 A 3  1 2 : 3 9 7t-  378411_ 5?

:l ,eJh Name: Columbi.a Analytical- Services

l , ; : [ r  code :  cAS Method:  1513 case No:

(]-] i.Eilt, NAMEI UNTVERSITY OF UTAH

COLUh.IBIA ANALYTICAL PAGE 23

Page 3 af 1-2

CI,TFNT ID.
PCDD/FCDF TOXICITY EQUIVAI,ENCE SUMMARY

Use for  Sample and Blank Resul ts 6 n  ^ {  ^ r d  ^
6 I J L . . ] U J J - Z

S a m p 1 e  W t / V o l r  1 0 , ? 2 9  g  o r  m L :  g

Mar l : r ix  (so l id ,zAqueous/Wasee/Ash) :  Sol ld  l f l i t ia l  Cal ibrat ion Date :  o7/ : -o/aI

$ j r jmf : Ie Receipt  Date :  O3 /1,9 /  A3

I i x r .  D a r € :  0 3 / 2 4 / 0 3

l , i x L -  v o L  ( u l )  ; 2 0 . 0 In j  -  VoI (uI)  :1.  0 Sample Data Fi lerrarn€: At91?l-#3

/ ) . r r i i . Ly$ i s  Da te ;  27 -MAR-Q3  T ime :  13 :a3 :00  B lank  Da ta  F i l e r r s . rn€ r  A1g17L#2

l) : i  I l t t , i -on.  Factor :  I

(:encent]:arion Urtif,s (pg/L or ng/Xg Ory

qONCENTRATTON

IrrgLrument  fD;  7QS

GC Co1umn fD :  DB-s

Ca l ,  Ve r .  Daca  F i l ename:  A191?1#1

rre ight)  :  nglKg ? Sot ids, /L ip ids:  9 l_.68

ConLract :

C l i en t  No r

T E F '  I T  }

x  0 - 5
x  0 . 1
x  0 . t "

x  0 " 0 1 -
x  0 _ o 0 1 _
A .  U . I

x  0 . 0 5

x  0 " 1 .
x  0 . 1
x  0 . 1
x  0 . t
x  0 . 0 1
x  0 . 0 1
x  0 . 0 0 1

SDG No :

L a b  r D :  E 2 3 0 0 1 5 3 - 0 0 6

) . . , : ) , 7 , 8 - T C D D
. l  , 2  ,  3  , ' 7  , 9 -  P e C D D
1 "  , 2  , 3  ,  4  , 7  , B  - H X C D D
' t , 3 , 1 , 6 , 7 , 8 - H x c D D
' . 1  

, 2 , 3 , 7 , 5 , g - H l i C E D' . t  
|  7 .  |  3 ,  4 ,  5 ,  7 ,  g - I t pCDD

(jc l lD
) . , _ ) , ' / , 9 - T C D F
' . t , 2 , 3 , ' J , g - P e c D P

2 , 3 , 4 , ? , 8 - P e C D F
1 _ , 2 , 3 , a , 7 , 9 - I { x c D F
- l - , 2 , 3 , 6 , 7 , 8 - H X C D F
I  , 2 , 3 . , 7  , g ,  g - H X C D F
2 , 3 . 4 , 6 , 7 , 9 - l l x c D F
1 , 2 , 3 , 4 , 6 , 7 , 9 _ H p C D F
' . 1 , 2 ,  3 ,  4 ,  7 ,  g ,  g - H p c D F
OC:DF

L ^ 0 4
*

l .  7 8
l -  ^  o o

5 5 . 5 2
481,  _ 96

I  n l

0 .  5 8
*

0 _ 6 1
o  , 4 7
0 . 9 8
Y . 6 L

0 . 9 4
, t 4 . 4 >

TEF-ADJUSTED
CQNCENTRATION

1 - . 0 4 e + 0 0

5 . 5 7 e - 0 2
] .  7 8 e - 0 1
I  .  5 6 e -  0 1
t r  t r t e - n 1

4  .  8 2 e -  0 1
I . 0 l _ e - 0 1 _
3 . 4 0 e - 0 2

*
1 . 0 5 e - 0 1
5  -  0 8 e - 0 2
4  . 6 9 e - O Z
9 . 8 2 e - Q a
9  .  8 l - e *  02
9  -  41 -e -  03
3  . 2 3 e - 0 2

T o t a ] :  3 . 0 6 2 e + 0 0

(1 )  Take r r  f r om 'Tn te r im  P racudu res  f , o r  Es t ima t i ng  R i sks  Assoc ia ted  w i fh
t rxFosures t .o  Mixtures of  Chlor inated Dibenze^p*Dioxin a i ld  -Di .benzofurans
( c D D s  a n d  c D F s )  a n d  1 - 9 8 9  u d a r e ( E p A / 5 2 5 / 3 - s g / 0 l . ' 6 ,  M a r c h  1 9 8 9 . )
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Form 1

PCDD/PCDF ANA.LYSTS DATA SHEE?
Use for Sample and Blank Results Z1&o3TZ

.I.,,,:rb N;il i lG: Columbia Anal_ytr j_Ca.l^ Services Con t rac t :

l , ab  Coc le :  CAS Me t l r od : j _6 ] . 3  Case  No :  CL ien t  No ._  Lab  fD r  E23001S3_002
c- l1err t - .  Namer UNIVERSITY oF UTAI{  sample wt /vo1 z g.738 g or  mL:  g
j ) ' la t ' r ' : ix  (sot i 'd , raqueous/waste/Ash) r  so l id  rn i t lar  car- i -brat ion Date :  07/ l_0/oI
Sa rn l r . l  ( :  Rece ip t  Da te :  OZ /LA /O3  Ins t rumeng  ID ;  7OS
l l x ,L .  t ) e r t : e :  o3 /L+ /03  GC co lumnrDB_S

[: :xL.  vc. r ]L (u1)  :20 ,  0  ra j  .  vo l  (u1)  :1.  0 sample Data Fi lenarne:  Al_9171^#4
A 'a ] ys i , s  Da te ;  2? - !4nR-03  T i rne :  14 ;34 :57  B lank  Daca  F11e , ,8 ,n€ :  A r_9 r_71#2

[ t i - I i r t - ior t  Fa.ctor :  ] .  CaL Ver.  Data Fi lenarhe:  A191Tl"#1
col r i lq : r r t rac ion uni rs  (pg/r"  or  ngl rg d. ry  weighc)  :  nglKs E sol ids/ I , ip id.s :  84.31

,At'rA,-vrE coNcENrRArroN olTffi;t"* 
?iit 

tRIrHT;t 
Tli ilfifl

2  ,3  ,  " t ,  t t  -TCDD
J . , 2 t : t , ? r g - P e c D D
1 . ,  ? , ,  - t ,  4 ,  7 ,  g - F I x C D D
1 . . , 2 ,  J , 6 , 7  ,  g _ H x C D D
L , 2 , : 1  , 7 , 8 , 9 - H X C D D

paqe  1T  o f

CL IENT ID .

L 7

l iS;. ,  
4,6,7, 8-HpcDD 

331:l3i
2 , 1 , \ , 9 - T C D F
L , 2 , : 1  , - /  , g - P e c D F
2 , ! ' , 4 , " 1  , 8 - i : e C D F
: ] , i i  , , l  , 4 , 7 , B - H x C D F
1 . ,  i ' . ,  : . \ ,  6 ,  7 ,  g - I { xCDF
7 . ,  7 .  |  . " ,  - 1 ,  8 ,  9 - H X C D F
2 , 3 , 4 . , 6 , 7 , 9 - H x C D F
J . ,  2 ,  : { ,  4 ,  5 ,  ? ,  g - H p c D F
1 ,  ? ,  3  , 4  , 7  , 9 ,  g - H p c D e
OCIJF'

l l 'oLa-1 Pent ,a-Diox ins
I'of-a.-' l  FIexa-Dioxins

2 . 8 0 4 Q  . 4 4 L
{  0 . 3 3 4

*  0 . 3 0 0  u  *
r . 5 5

t  - L 4
1 . 2 8
t . 0 4
0 _ 8 9
0 . 8 5

L . 3 4
1 - . 4 5
l _  . 2 8

*
1  . 5 0
1 . 0 4
1 , 0 7
0 . 8 7

r  n  a a

1 . 0 0 0  1 .  0 3
1 . 0 0 0  1 . 0 7
1 _ 0 0 0  0 . 9 5
1 . 0 0 9  1 . 0 6
1 . . 0 0 1  0 . 9 7
1 . 0 0 0  0 . 9 8
1 _ .  0 0 r  1 .  0 1

*  0 - 9 0
1 . 0 0 1 _  0 . 9 7
1 _ . 0 0 0  1 : 2 5
1 . 0 0 0  r . 2 3

*  L . 2 9
1 " 0 0 0  1 - 1 6
l - . 0 0 0  L . 3 0
1 . 0 0 0  I  - 2 6
r . 0 0 5  t . 2 3

0 . 9 0 0
0 . 9 9 6
3 . 3 5 9
2 _ 4 4 L

1 ^ 8 6 7
r . 9 6 5
1  d  q q

2 . 0 7 6
2 6  . 3 1 5

I . O J b

1 4 1 . 6 3 4

?  . 3 5 9
r 9 , 7 4 3

0 . 4 4 8  J
0 . 3 7 0  J
o  . 4 2 4
0 " 3 7 6  , J
o -8a r
2 . 7 2 6

n ? tr/:

v .  t o 5

0 . 2 s 4
*  Q  " 3 7 7

U
?

L/ I\

(l

rT

ur r

J

I t 'c: ta. l  T 'etra-Dioxins O, g53

0 . 3 0 0
0 - 4 5 2
0 . 7 4 3
2  . 4 7 7

0 . 3 0 0
0  . 4 4 8
0 . 4 2 4
0 - 8 4 1T . ' o ta l .  HepEa-D iox ins  LgZ .  j gT

T 'o ta l -  Te t ra -Fu . rans  I  . 409  0 .441' l ' q r l _a1  pen ta -Fu rans  ?0  .420  0 .356
i l ' c : t a . l  H e x a - F u r a n s  2 3 . 1 G g  0 . 2 5 4
l l , 'c r [ ; r . i .  I ' tepta-Furane 73 .s34 0.451

{1)  ( l r rer f i f ier  U i r rd icates not  deEeceed. ,  The K ind. icates EMPC. The C needs valuef:l iom second column a-narysis. The B indicat.es poseib-re blank cont.aminatloD..(? )  R I ITs  and  i on  ra t i os  a . re  spec i f , i ed :_n  rab les  2  and  9 ,  Merhod  1_5 r_3 .
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) .  , 3  , ' /  .  I  - T C D I )
I , 2 , 3 , ' / , 9 - P e C _ ' D D
. 1 ,  ? , , 3 ,  4 ,  7 ,  i l - l . l x c D l l
: i , ? , 3 , 6 , 7 , 8 - l - l x C D D

, 2 1 , t 3 , 7 , 9 , 9 - u x c D D
. t . ,  2 , ,  3 ,  4 ,  6 , ' 7 ,  [ ,  _ ] . l P C D D

COLUMBIA ANALYTICAL

Corrtt:a.ct- :

C l i en t .  No ; Lab

S a m p l e  w t , / V o ] :  9 . 2 3 8

PAGE 25

Page 17 of  l . ' /
Form 3

PCDD/PCDF TOXICTTY EQUIVAJ,ENCTI SUMMARY
Use for  Sample and Bl_ank ResulEs

- T  i f i i f m  r hu ! r  E 4 v  - t  L u  .

2 r C 3 0 3 1 2
-3Dffil*-

r D :  n e 3 0 0 1 5 3 - 0 0 7

$ Or  f f i l :  g

D a t e :  o j / J . 0 / o J ^

. l  ,f lh Name ; Co_t..urnb j a Aralyt ical Servi.ees

. t  ' i . r , t ;  ( - 'ode;  cAs Method. :  t ,61.3 case No:

(:.] i.Er]I NAMC; UNI\/ERSITY OF UTT,H

rvr, ' r t . r i .x (so.L: i .d/AqueouF/wasre/Ash) ;  sol_id rni t iaL ca_Librat ion
l ; i i i l r l ) 1 . ( :  ) t e c e : i . p r 1 .  l ) a L e :  0 3 / A g / 0 3

i , l x t . ,  ) ) a f . e :  O J  / 1 . 4 / 0 3

In$ (:runenL ID : ? 0S

GC Co lumn  l p :  DB*E

l ' ; x t - .  v o . t  ( u l - )  : 2 0  ,  0 I n j .  V o l ( u l )  : 1 . 0  S a m p l s  D a L a  F i l e , ' d r ' e :  A t 9 t r 1 { * 4
Ar . r ; r , l  y s :Ls  Da t .e :  27 -MAR-03  T ime :  J -4 :3L r57  E lank  Da ta  F lLend , rne : :  A19171#e
l) : i  , l  t rL i .orr  Fact t ' .<rr ' :  1  ca] .  ve) : .  Data Fi lename; A1 9.r  7J{ l  1
(:r)r 'r(:entl laL_j_oil Llrl j-Ls (pS/L or rrg/Kg dry

CONCENTRATION

we igh t )  :  ng lKg  B  So l i ds /L i . p i ds r  { t 4 .31 .

TtrF-ADJUSTED
CONCENTR}\TION

4 . 5 0 e - 0 1
9  -  9 5 e - 0 2
?  ? ? o - l t  t

2 . 4 4 e _ 0 1
i _ . 0 1 e + 0 0
8  -  9 4 e -  0 1
? . 8 0 e - 0 1 .

Q  ? ? o - f l 1

'  1- .  9  7e -  0.1.
l ^ - 4 9 8 - 0 : 1 .

*-
2  .  08e -  0 : i .
?  6 l e -  f t ' 1

1 .  .  6 4 e -  0 2
1  .  4 2 e -  0 : t

T o t a l  r  5 . 2 2 2 e + 0 0

()(lDD
' / . , 3 , 7 , 8 - T C D I T

) , ? , , 3 , 7 , 8 - F e l C D I t
2 ,  t \  , 4 . , ' /  , 8 -  F e C D F
' . 1 ,  2 ,  : J ,  4 ,  7 , 9 .  I - l x C D F
. t , ' 4 ,  3 ,  6 , . / , s _ l - i x c D F
: t  , 2 , 3 , 7 , 8 , 9 - l " l x c D F
2 , , 3 , 4 , 6 , 7  ,  g - l l x c D F
_ t  ,  7  ,  3  ,  4  ,  6  , 7  ,  g  _  HpCDF
) ,  2 ,  - 1 ,  4 ,  1 , 8 ,  g - F t p C D p
O(:DF'

n  q n

1  n n

3 - 3 7
L  , 9 . . 1

L 0 0 . 7 9
4 9 4  _  1 B

2 . 8 0
*

1  q ?

1 41c l

2 , 0 9
d o ^ 5 2

L  - 6 4
1 4 1  .  6 f

T R F ' / 1 \

x  1 . 0
x  0 . 5
x  0 . 1 -
x  0 . 1 .
x  0 . 1
x  0 . 0 1
Y  n  6 n 1

x  0 . 0 5

r 1 ,  U , l -

x  0 _ I

x  0 . 1 .
x  0 , 0 1
x  0 . 0 1
x  0 . 0 0 1

( l )  ' l ' i rken.  f ronr  ' fnLer im procudures for  Est lmacj"ng R- isks Associated wicnl : lxr )o '5ure$ Lc)  Mixtures of  Chtor inated Dibenzo-p-Diox in and -Dibenzo: l l r r : r -ans
(cDr rs  ancJ  cDps )  and  1989  uda te  (EpA /625  l z ^as /o t . a ,  March  1989 .  )

6  / 9 0
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E t a + a  I
Page 13 of  t3

CT,IFIVT ]D.
PCDD//PCDF .ANAJ,YSIS DATA SFIEET

use for sample and Brank ReguLts ff i
I-,ab Name r Columbia Analytical Serlices Con t rae t : ffi
L' ; i rb  Code r  CAS Method:  l_613 Case No:  ef  ient  No:  I rab fD r  EZ3 0015 : }  _  00g
cl . ient  Narne;  UNTVERSITY QF UTAH sample wt /vef  :  10,?48 g or  ml j r  g
Mat-r ix  (soJ- id/aqueouB/waete/Ash) :  Sol id  h i r iaJ-  Cal ibrat ion Dar.e :  05/23/er
S. :mple Recej .pt  Dare :  03 /LE /  03 fnscrument  fD;  7Og

l : : lx l  -  Date :  03 /24/  03 GC Column; DB_S

I I x i : .  V o l ( u . 1  )  ; ? 0 . 0  I n j .  v o l  ( u l )  : f . 0  S a m p l e  D a t a  F i - l e r L d m e :  A I 9 1 z 1 # s

Ana lys i s  Da te :  2? -MAR-03  T ime :  L5 :26 ;56  B fank  Da ta  n i l enamer  A1g1 -71#2

lJ i lu t ion Factor :  1  CaI  .  Ver_ Data Fl le f rd" f l re ;  A191?]-#t
(oDcenrrar ion uni rs  (pg ' , / r "  or  ng/ t<g dry weighLt .  ng/Kg & sol ids, /L ip ide :  9 :1. - /7

ANAL'TE co';3il$XArroN oflfill'"" 
?li' 

'gl,ffi"T:t 
tli xfifl

2 . , 3 , 7 ,  g - T C D D
L , 2 , 3 , 7 , 8 - P e C D D
L , 2 , 3  , 4 , 7  , 8 - H X C D D' . , 2 , 3 , 6 , 7 , 9 - H x C D D

\ , 2 , 3 , 7 , 9 , 9 - H x C D D
1 - , 2 , 3 , 4 , 6 , 7 , 9 * H p C D D
n / tnn

2 , 3 , 7 ,  E - T C D F
1 , 2 t 3 , 7 , 8 - P e C D F
2  , 3  , 4  , 7  ,  g -  P e C D F
1 , 2 , , 3 , 4 , 7 , 8 - H X C D F
: l _ , 2 , 3 , 6 , 7 , 9 - H x C D F
: 1 . , 2 , 3 , 7 , 8 , 9 - H x C D F
? , , 3 , 4 , 6 , 7 , 9 - H x c D F
r , 2 , 3 , 4 , 6 , 7 , 9 - H p C D F
t , 2 , 3 , a , 7 , 9 , g - l i p c D F
OCDF

1'ota l -  Tetra-Diox ins
l l . 'o l -aL Penta-Diox ins
'.| ' 'ot.al Hexa-Dioxins
Toca i  Hep ta -D iox ins
Tota l_ Tetra-Furans
Toeal-  Fenca-Furans
Tor"al Hexa-Furans
':i 'atal l" lepta- Fura.rls

+  0 .  i 1 9

1 - 2 0 6

I  . 8 1 - 0
3 2 . 5 1 1

0 . 9 0 3
0 . 4 5 8

u  .  o f  b

2  _ 7 1 4

4  . 2 4 1

0 _ 7 4 6
3 - 8 3 1

1 3  -  6 9 2
1 8 . 0 1 8

4 , 4 3 7

J .  I 4 b

5 . t l r 2

o -229
L . 1 4 . 1

u . a J l
0 . 3 2 9

L - Z A
1 '1 1

v - o z

0 . 8 6
*

1 .  1 5
1 " . 2 3

+

_ L - 5 5

u .  t 6

*  0 - 3 3 9  u  +
*  0 . 3 3 7  u  *
+  0 . 3 4 4  U  *

0 - 4 0 5  J
U ,  J 5 {  J

0  . 5 4 3
t - . 1 8 8
n  ?  a l

*  0 . 2 8 8
*  0 . 3 0 1 _

*  0 . 9 8
*  1 . 0 3
*  I , Q 7

1 . 0 0 0  0 .  9 5
1 . 0 0 9  1 .  0 6
1 . o 0 0  0 . 9 7
t . 0 0 0  0 . 9 8
1 . 0 0 ?  1 .  0 1

* n g n
*  o . g 7

I  n n  A
f . u u u  I - 1 5

l _ , 0 0 0  1 ,  ? 3
*  r . 2 g

r _ . 0 0 0  t _ " t 6
1 - 0 0 0  1 . 3 0

*  r . 2 6
1 . 0 0 5  L . 2 3

IT
n

.f

U
'JK

F
u
,I

*  n  c < n

1 . 5 5 2

0 . 3 3 9
0 . 3 3 7
0 . 4 0 5
0 . 5 4 3
0 . 3 9 3
D - 3 0 r
0  . 2 2 2
u  ,  J 4 >

(1) Qual i f ier u indicates not d,eteceed; The K i-nd. icates EMpc. The c need,s varuefrom second column anelysis.  The B indicates possible bl-arrk eont.aminat j .on.t?) RRT'* and iorr  rat ios are speeif ied in Tabres 2 and g, Method 1613.
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| ' i lb  Nane:  Coluf ib ia Analyt ica l_ Serv ices

: | . ' . r . i : )  Code:  CAS Method:1G13 Case No:

C]iEriL NAMC: UNTVEF.SITY OF r]:rAJ{

]J i luLion Factor:  I

Concentration units (pg/L or nglKg dry

CONCENTRATION

pcDDlpcDF Toxrcrry EeurvAr,ENcE suMIvrARy 
.LTENT rD '

Use for Sample and Blank Resutts a ^ ^ 5 ^ r r ^
1 A W J  V  J  l Z

COLUI,IBIA ANALYTICAL PAGE ?}

Form 3
Page  13  o f  13

Con t raC t :

Cl ienr .  No:

SDG No :

L a b  I D :  H . e 3 0 0 l _ 5 3 - 0 0 8

Ins t rumen t  fD :  Z0S

GC Co lumn  fD r  DB-s

CaI  _ ver .  Data Fi le f iE l rne:  Al -9L?1#] .

we ig rh t )  :  n9 /Ks  t  so l i ds /L ip lds  :  9L .  77

Samp le  V { t /Vo I :  t 0 .Zag  g  o r  mL :  g
Mat'r ix (sol id/aqueous,/wasce/Ash) :  sol- ld.  rni t ia l .  cal l -brat ion Date I  os/23/or
S a m p l e  R e c e i p r  D a t e ;  D 3 / L g / a 3

r , i x l -  .  Da t€  ;  03  i 24  /  03

I r i x l - '  v o l  ( u l )  r ? 0 - o  r n j -  v o ] ( u 1 ) r 1 . 0  s a r n p l e  D a t a  F i r e n a m e :  A r _ 9 1 ? r # E
Ana lys is  Dace;  27-MAR-03 f lme:  15 :26 :56  Bfank  Data  F i lenEr*€ :  A1g171#2

e  , 3  , ' 1  ,  g  - T C D D
1 , 2 ,  3  , 7  ,  B -  P e C D D
L , 2 , 3 , 4 , 7 , 9 - H x c D D
) , 2 , 3 , 6 , 7 , 9 - H X C D D
j . , 2 t 3 , ' t , g ,  g - I { x c D D
) _ , ? , 3 , 4 , 6 , 7 , 9 - H p c D D

2  , 3  , 7 ,  g  - T C D P
r , 2 , 3 , 7  , g - P e c D F
2  , 3  , 4 ,  7 ,  g  * P e C D F
1 , , 2 , 3 , 4 , 7 , 9 - H X C D F
1 . , 2 , 3 , 6 , 7 , 9 - H x c D F
: t , 2 . 3 , 7 , 8 , 9 - H x C D F
2  , 3  , 4 , 6  , 7  , 8 - H x C D F
L , 2 :  , 3 , 4 , 6 , 7 , 9 - H p C D F
7 . ,  2 ,  3 ,  4 ,  J ,  B ,  g - l I p c D F
O T ' D F

*
iD

* .  a L

I . f Y

J Z . J L

*
0 . 9 0
0 . 4 5

*
u  -  o o
1 4 1

a .  z f

T E F  ( 1 )

Y 1 n

x  0 - 5
x  0 . 1
x  0 . 1
x  0 . 1
x  o " 0 1
x  0 ^ 0 0 L
x  0 . 1
x  0 . 0 5
x  0 " 5
x  D _ 1 -
) ( n ' l

x  0 . 1
A  U , - L

x  0 . 0 1 .
x  0 . 0 0 1

TEF-AD,]US?ED
CONCENTRATION

t

{r

1  . 2 r e -  0 L
' l  ' l  

Q A - n i

8 . 8 ] . e _ 0 ?
3  -  2 5 e -  0 2
' l  

l F e - n l

*
*

9 . 0 3 e - 0 2
4  -  E B e -  0 Z

*
6 . 5 6 e - 0 2
? , . 7 L e _ e a

4 . 2 5 e - O ;

T o t a l :  7 , 2 7 9 e - e l

( : : l ' )  Taken from 'rnter im Procud,ures for Est lmatj-ng Risks Assocraeed wiuhExBosures to Mixtures of chl-or inac"o oiu..r"o-p-Dioxin and -Dibenz' furans( c D D s  a n d  c D F s )  a n d  r 9 8 9  u d a r e ( E p A / 5 ? s / z - a s / o t s ,  M a r c h  1 9 8 9 . )

F ,  / O h
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Lab Name: Columbia AnaLyt ica l  Serrr icee

Lab  Code :  CAS Me thod ; t -6 i_3  Cage  Nor

Clienl Name: UNI\rERSITY OF UTAII

Matr ix  (so l id /Aqueous/Waste/Ash) :  Sol id

Sample ReceJ-pt  Date :  O3 /  tS /  os

COLUMBIA ANALYTICAL

Ccn t rac t :

C l i e n E  N o :

*  0 - 0 7 6  u  *
*  0 . 1 3 9  U  *
*  0 . 1 3 7  U  *
*  o . L 6 o  U  *

Page s of

EIJIENS ID -

QT'r/:l l\Ta .

L a b  I D :  E 2 3 0 0 1 . 5 3 - O Z 3

PAGE 55

1 0
Form 1

PCDD/PCDF aruar,ysls DATA SI{EET
Use foe Sample and B1ank ReeuLte o3B203l ,AD

Samp le  w t /Vo } :  LA .2TZ  g  o r  m .L :  g

In i t i aL  Ca l i b ra t i en  DaCe  :  d3 /07 /Oa

Ins t rumen t  ID :  7oS

E x t .  D a t e r  a 3 / Z S / b 3  G C  C o l u m n : D B _ S

E x t '  v p l ( u r )  : z o . o  r n j  '  v o t  ( u r )  ; r . . 0  s a m p l e  D a t a  F i l e f l a m e :  c t r . z z 6 # B

Anarye ie  Da te :  31 -MAR-03  T ime :  17 r15 ;53  B ran l<  Da ta  n iLename:  c r r z26#4

D i fu t i on  Fac to r r  t -  ca l -  Ve r .  Da ta  F i Jenamer  c11226#3

concenL ra t i on  un i t s  (pg l r ,  o r  ng l r cg  d ry  we igh r ) r  ns lKg  s  so l i de /L ip ide :  85 .43

CONCEMaFLTIoN DETEC?IoN eual . ION ABrrND. RRT MEArv
ANA"TJYTE FOUND rrrMrT (1) R-ATro (Z) t2) RR!,

,-

U  ,  V , 7 , 9 - T C D D
t r ' 2 , 3 , 7 , 8 - P e C D D
l ,  2  , 3  ,  4  , 7  , 8  - H x C D D
1 , 2 , 3 , 6 , 7  ,  E - H x C D D
L , 2 , 3 , 7 , 9 , 9 - i I x c D D
I , 2 , 7 , 4 , 6 , 7 , 9 * I { p C D D
OCDD
2 , 3  , 7 ,  8 - T C D F
L , 2 , 3 , 7 , g _ P e c D F
2 , 3 , 4 , ? , 8 - P e C D F '
L , 2 , 3 , 4 , 7 , g - I f i ( C D F
L , 2 , 3 , 6 , 7 , 9 - H x C D F
L , 2 t 3 , 1 , 9 , 9 _ 1 1 x C D F
2 t 3 , 4 , 6 , 7 , 8 - l I x C D F
r , 2 , 3 , 4 , 6 , 7 r 9 - H F C D F
l , 2 , 3 , 4 , 7 , 8 , 9 - I I p C D F
A 4 r h

Total  Tetra-Diox ine
fota l  PenCa-Dioxins
Tota l_ l lexa-Diox ins
To ta l  Hep ta -D iox ins
Tota l  Tetra-Furans
ToEaI  Penta-Furang
Total Hexa-Ftrrans

*  0 . 1 4 5  u
a . 2 8 o  0 _ 2 L 1  B

*
n q ?

0 . 8 8
c , f  0 .  g6
,-TK 0 .99

, f K  1 ,  ? 5
J K  o . 8 9

J K  0 . 8 4
1  n n

*  1  A ^r ,  v *

*  1 . 1 ?
*  1 . 1 7
*  l _ .  0 L
*  1  1 1

] . . O O O  1 " 0 3
1  -  o o 0  1 . 0 8
L .  0 0 ?  1 .  0 5
1 . 0 0 1  1 .  0 3

*  1  1 t

1 . 0 0 0  1 . 3 9
1 .  0 o 1  t . 3 4
L .  o o o  l .  * 3
1 - 0 0 0  1 . ? 8
l - - 0 0 0  L . 4 4

*  1 . 3 4
l - .  0 0 5  1 . 3 7

0  . 3 4 0
0 . l _ 4 5

0 . 2 6 5
n  1 1 t

v . z d z

0  .  L 5 l -
4  . 4 2 0

9 , 7 8 2

u  -  5 J 5

L , Z + 1

S .  / J J

0  "  3 4 0
1 . 8 0 1

0 . 5 8 5  B
0 . 1 0 4
0 .  o 8 9

n  0 . 1 _ 0 4  u  *
0 . 0 8 4
0 , 0 8 0
U ,  l z b  r l I . 5 U

0 , 0 9 5
0  . 2 3 8

*  0 . 4 3 3  U  *

u .  u  / b

n  R s

*  0 . 1 3 9  U
0 , 1 5 0

0 - ] ' 0 4
0 . 1 0 4
o .  0 8 0

l : o ta l  Hep ta -Fu re .na  7  . 466  O ,  Z3B
I '  Qu+I i f ier  u indicatses not  det ,eeted, .  The K indicaces EMpc.  The c.needE walue

from second col -umn arr4 lys i t l  .  The B indicatee possib le b lank contaninat ion.( : )  RRT '  and  i on  ra t i oB  a re  spec i , f i ed  i n  ?ab1es  p  and  g ,  Me thod  1613 .



T,ab Name: Columbia enalyt ica l  Serv ices

I . ab  code r  cAS  Me thod :1613  case  No :

Clieng NdfiI€: UNIVEF.STTY oF I,:IAH

Sarnp le  Rece ip t  Da te r  03 /LB l03

E x e .  D a r e ;  D 3 / z E / 0 3

D i l u t i on  Faceo r :  I

eonceneration Unite (pg/L or ng/Kg dry

CONCENTR.ATION

A4 /93178A3  12 :39 7L3784Lt52

2  , 3  , 7  ,  g  - T q D D

|  , 2  , 3 ,  7 ,  I  - P e C D D

L , 2 , 3 r 4 , 7 , 9 - H x C D D
L  t 2  t 3 , 6 , ' . l  ,  g - H x C D D
L , 2 , 3 , 7 , 9 , 9 - H x c D D
L , 2 , 3 , 4  r  5 ,  7 ,  9 - H p C D D
OCDD
2 , 3 , 7 , 8 - T C D F
I  , 2  t  7 ,  7 ,  I  - P e C D F
2  , 3  , 4 . ,  7 ,  g  - P e Q D F

I t e , 3 , 4 , ' / , 8 - H X C D F
1 , 2 , 3 , 6 , 7  ,  g - H x c D F
I , 2 , 1 , 7  ,  &  , 9 - H : { C D F
2 , 3 , 4 , 6 , 7 ,  E - H X C D F
7  , 2  , 3  , 4  ,  6  , 7 ,  8  - I I p C D F
L , 2 , 3 , 4 , 7 , 9 . g - H p c D F
u uuti

COLUMBIA ANALYTICAL

Forrn 3

PCDD/PCDF ToxrclTy EQUIVALENCE suMr"lARy
Use f ,or Sample and Blank Regult .s

ConEract , :

CLierrE No r

fnstrumentr ID: 70S

GC Column ID:  DB-s

PAGE 57

Page 5 of, 10

CLIENT ID-

a3B203LzD

S D G  N o :

L a b  f D  I  E 2 3 o o 1 - 5 3 - O 2 3

S a m p l e  W t / v o l :  1 o . 2 0 2  g  o r  m L :  g

Matr ix  (so l id /AgueouE/waste /Ash)  :  so l ld  rn i t ia l  ca l - ib ra r ion  Date :  03 /01 /02

Ex t .  vo1  (u l )  : 20 .0  f n j  -  Vo l  ( u l )  : 1 .  o  Samp le  Daba  F i l e r l ame  r  e tLZZ6#e

A n a l y s i s  D a t e :  3 1 - M A R - 0 3  T i m e :  l - 7 : 1 5 r 5 3  B l a n k  D a t a  F i l e 4 a m e ;  c 1 1 2 2 6 # 4

Cel .  Ver .  Data p i lename: CLL226#J

we igh r )  t  ng / xg  t  so l i ds /L ip ids :  85 .43

*

3  . 2 8
3 0 . 2 0

v , 5 . {

0 . 1 4
*

o . 2 6

v , 4 , a t

o . 1 s
*  . 4 2

t  -  t d

.trElEr f 1 \

x  1 . 0
x  o . 5
x  0 . 1
x  0 . 1 _
x  0 . 1
x  0 - o 1
x  0 - o 0 1
x  0 . 1
l '  n  n q

x  0 . 5
x  0 . 1
x  0 . L
x  0 . 1
v n l

x  0 . 0 1
x  0 . 0 1
x  0 . 0 0 1

TEF"AD.IUSTED
CONCEMTRATTON

*

3  .  ? 8 e -  0 2
3 . 0 2 e - 0 2
3 . 4 0 e - 0 ?
7 . 2 5 e - 0 3

*

2 . 5 5 e - 0 2
1 . 1 7 e - o 2
2  -  B 2 e - 0 1
1  -  5 l _e *  0?
4  ^  4Ae*02

r

9  .  7 8 e *  O 3

T o t a l  t  2 . 3 9 5 e - 0 1 .

(1)  Taken f rom ' In ter im Procudures f ,or  Eet imat ing Risks Aesociate4 wi th
Ex?osures eo Mixtures of  Chlor inated Dibenzo-p-DioXin and _Dibenzofurang
(CDDB and  CDF8)  and  1989  uda re  (EF-A . /625  /3 -89 /oL6 ,  March  t -989  -  )

6 / e o
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D.A.TA SHEET
CIJIENT ID.

Blank  Resu l t s  o9D40314D

PAGE 58

Page  6  o f  10
Form 1

FCDD/PCDF ANAIJVSIS
use for  Sample and

Lab Name: CoLumbia Analyt ica l  $err r ices

Lab  Code :  CAs  Me thod :1613  Case  No :

Client Name: UNTI/ERSITY OF UT.B.II

Ma t r i x  ($o l i d /equeoue /Wae te /Ash )  :  so l i d

S a m p 1 e  R e c e i p L  D a t e :  0 3 / L 8 / 0 3

E x t .  D a t e  1  0 3 / 2 5 /  0 3

E x r .  v o l ( u I )  : 2 0 .  Q  I n j  .  v o l  ( u 1 )  I  l - , 0

Ana l ys i s  DaEe :  31 -MAR-  03  T ime :  l - 8  :  oB  :  06

S a m p l e  W e l V o ] :  L o . l - 7 o  g  o r  n L :  g

In i t i a l "  Ca l i b ra t i on  Dase  t  o3 /a7  /02

Instr rument  ID:  7os

GC Co lumn :DB-5

$amp le  Da ta  F i l ename;  C l t 225#9

B lank  Da ta  F i l ename;  C11226S4

CaL  Ve r .  Da ta  F i l e r rame :  cL t2?5#3

u  *  *  1 . o 4
u  r  *  L . 1 2
u  *  *  L . l 1

(ps / I ,  a r  ng / t<g  d ry  we igh t ) :  r l g /Kg  *  so l i da /L ip ids :  ' 78 .45

CoNCENTR.A.TION DETECTToN puaI. ION ABUND - RRT MEAN
FOUND IJIMIT ( I }  FATIO (2)  (2)  RRF

Contrract r

C l i e n b  N o :

S D G  N o :

t a b  r D :  E ? 3 0 0 1 " 5 3 - 0 2 5

1 . 0 0 0  1 " 0 t
L .  O 0 9  1 .  L l
l  -  0 0 o  t - . 0 3
1 . 0 0 0  1 . 0 8
1 . 0 0 1  1 - 0 5

*  1 . 0 3
*  1 . 1 2

1 ,  0 0 0  1 .  3 9
l _ . 0 0 1  L  3 4

*  l _ . 4 3
] .  O 0 0  1 .  e 8
r , 0 0 0  t  - 4 4

* ''l ?r'.

t .  o 0 4  L . 3 ?

C neede value
contaminaeion.
1 6 1 3  .

D i l u t i on  Fac to r :  1

Cpncentrat ion Uni t .e

A}IALYTE.-,

-  ?  
"  

A_fr |nn

1 - , 2 , 3 , 7 , 8 - F e C D D
I , 2 , 3 , 4 , 7 , 8 - H x C D D
1 , 2 t 3 , 6 , 7 , 8 - l r x C D D
L , 2 , 3 , 7 , 8 , 9 - I i x C D D
L , 2 , 3 , 4 , 6 , ? r 8 - H p C D D

2 , 3 , 7 ,  B - T S D F
I ,  2 , 3  r  7 '  8 - P e C D F
? , 3 , q . , 7 , 9 -  P e C D F
L , A , 3 , 4 , 7 , 8 - i l r ( C D F
r , 2 , 3 , 6 , 7 ,  g - H x e D F

L , 2 , 3 , 7 , 8 , 9 - I I X C D F
2 t 3 , 4 , 6 , 1 , 8 - H X C D F
L t 2 t 3 , 4 , 6 , 7 f 8 - H p g D F
l , ? , 3 , 4 , 7 , 8 , 9 - H p C D F
OCDF'

Tota l  Tecra-Diox ins
Toca} Fenta-Diox i -na
Tota l "  l lexa -Diox ins

To ta l  Hep ta -Drox ins
Tota l  Tetra-Furans
Tota l  Pef l ta-Furans
Tof,a1 Hexa-Furane

*  0 . 0 7 2
*  0 . 1 0 9
*  0 . 1 2 8

U . 1 5 U

0 " 1 3 6
0 . 3 4 0
U  .  D J  D

o .  0 8 4
0 . 0 8 8

*  0 , 1 0 F
0 . 3 4 1  o .  r 0 1
0 . L 7 ' , | 0  -  0 9 4

J  \ , 3 2

O  L . L A

B  L .  O " l
B  0 . 8 6
c J  0  . 7 7
u*
u*
J  1 . I 3
r J  L J E I

u*
J  1 . 5 6

1 _ .  0 9
*

0 . 9 0

0 . 5 5 9
a , 3 1 4

1 1 . 2 3 8
1 4 5 . 8 5 4

0 . 2 3 5
T

8 , 0 5 8

0 . 2 5 9

*  0 . 1 5 0

0 . 5 5 5

o .o7z

0 . 2 3 0 0  . 1 1 1
3  _  6 2 8  0 . 2 1 0

*  0 . 3 7 7

0 . 2 5 7  0 . 1 _ o 9
2 . 5 ' 1 8  0 . 1 5 0

2 s . 3 2 s  0  "  3 4 0
0 . 5 5 2  0 .  0 8 4

*  n  1 n q  t T

?  q ? n 0 . 0 9 4

f o t a l  H e p t a - F u r a n s  1 0  "  1 2 3  0 . 2 1 0

V  Qua l i f i e r  U  i nd i caces  no t  de tec ted ;  The  K  i nd i ca tes  EMPC.  The
Irorn Fecond column analyeie.  The B indicates poeeib le b lank

(2)  RRTs and ion rat ioB are epeci f ied in  Tablee 2 and 9,  Method
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Form 3

PCDD/PCDF TOXICITT EQUIVAITENCE SUMI4AF'Y

Uge for  SamPl-e and Blank Resuf te

PAGE 61.

Page 6 of  10

/.rr. T tt\TrT Tn

0  9D4  03  14D

L a b  I D  I  8 2 3 0 0 ] - 5 3 - 0 2 5

samp le  w t / vo ] -  I  10 .1 -7o  I  o r  m IJ :  I

t { a r r i x  ( so l i d /Aq .ueous /wae te /ABh)  ;  so l i d  I n i t i a l  ca l i b rac ian  DaEe ' :  03 /o7 /02

Lab Name:  Co lumbia  a-na ly t i ca l  Ser r r i ces

L a b  C o d e :  C A S  M e t h o d ; 1 6 1 3  C a e e  N q :

CI1ENC NAME; UNIVERSITy OF UT.ATI

s a m B l e  R e c e i p t  D a f e r  0 3 / L 8 / 0 3

E x t .  D a t e ;  0 3 / 2 5 / a 3

Di lu t ion  Fac tor :  I

Concentrat ion Units (pglL or ng/xg

CONCEIilTRATION

f r^ i l  1- rr  af  -

C I i e n t  N o :

S D G  N o :

Inst rudent  IDI  70S

GC Co lumn  ID r  DB-s

C a 1 -  v e r ,  D a t a  F i l e n a m e :  C 1 1 2 2 6 # 3

d r y  w e i g h t ) :  n g / K 9  e  S o 1 i d s / r , i P i d F :  7 8 ' 4 5

.nEr- I l l TEF-ADJUSTED

CONCEN?R,A,TION

Ex t  .  Vo I  (u l  )  : 20  .  o In j  .  Vo1 ( r r1  )  :1 .  o  SamSr Ie  Data  F i le l lame I  C i -1225#t

.Ana l vs ie  Da te :  31 -MAR-03  T ime :  L8 :08 ;  06  B lank  Da ta  F i l ename:  C1 -1226#4

, 3 , 7 , 8 - T C D D
! , 2 , 3 , 7 , 8 - F e c D D
L  , 2  , 3  , 4  , 7  , 8  - H x C D D

1 ,  e ,  3  , 6  , 7  , 8 - H X C D D
7 - , 2 t 3 , 1 , 8 , 9 - H x C D D
L , 2 , 3 , 4 , 6 r ? r 8 - H P C D D

2  , 3  , 7  ,  8  - T C D F

! , 7 , 3 ,  7 ,  8 - P e C D F
2  , 3  ,  4 ,  7 ,  8 - P e C D F
L , 2 , 3 , 4 , 7 , 8 - t l x c D F
1 , 2 , 3 , 6 , 1 , 8 - H x c D F
I  , 2  , 3  , 7  ,  8  , 9  - I I x C D F

2  , 3  , 4 , 6  , 7  ,  B - H X C D F
L , 2 , 3 , 4 , , 6 , 7 , 8 - H p C D F
1 , 2 , 3 , & , 7 , 8 , 9 - l l p c D I '
nanLr

*

*
0 .  6 5
n  ? 7

! L . a a

r l 9 .  t  5

o  - 2 4

t

0 - 3 4
0 . 1 . 8

o  ̂ 2 3
3 . 5 ' , 3

8 . 0 6

x  1 .0
x  0 .5
, l l  L J . I

x  0 - 1
x  0 , 1
T .  U ,  U I

x  0 . 0 0 L
x  0 . 1
x  0 . 0 5
x  0 . 5
x  0 . 1
x  0 . L
x  0 . 1
x  0 . 1
x  0 . 0 1

x  0 .  0 0 1 -

Total  r

*
+
,a

6  -  s 9 e * 0 2
3  . 7 4 e " - 0 2
I  .  1 ? e -  o 1
L  .  2 6 e -  0 l
2 . 3 5 e - 0 2

+
*

3  .4 l l - e -02
L , 7 7 e - O ?

*

Z . 3 O e - o z
3 . 6 3 e - 0 2

*

8 . 0 6 e - 0 3

4 .  g 4 l e - 0 1

(1)  Taken f rom , I f leetr im Procndures for  Est imat ing Rieks Ageociaced wiCh

ExFosure6 co l4 ix tures of  Chlor inated Dibenzo-p-Diox in and -p ibenzof l l rana

( C D D F  a n d  c n F s )  a n d  l 9 E 9  u d a t e ( E P e / 6 2 5 / 3 - 8 9 l 0 1 6 ,  M a r c h  1 9 8 9 ' )

6  / ' 9 0



Ferm 1

PCDD/PCDT' ANALYSIS DATA SHEET
Use  fo r  $amp le  and  B lank  Resu l t s  lSDr03 i rD

Lab Narne:  Columbia .Analyt ica l  Serrr iceg C o n t r a c t : S D G  N o ;

L a b  C o d e :  C A S  M e t h o d : j - 6 1 3  C a s e  N o :  C l i e n t  N o :  L a b  I D :  E 2 3 O 0 1 5 3 _ O Z 4

CJient  Name: UNTvERSf?y oF UTAII  Sampl_e v le/Vol  I  Le.a7z g or  mL:  g

Ma t r i x  ( so1 id /Aqueoue , /was re /A6h )  :  So l i d .  f n i c i a l  C i l i b ra r . i oa  Da te :  03 /07 /oz

Samp le  Rece ip t  Daue ;  o3 / Ig /03  Inec rumenL  ID :  7oS

841A3 /7a83  12 :39 71 37841" L 52

E x t .  D a r e :  0 1 / 2 5 / 0 3

Ex t .  vo ] -  ( uL )  ;Zo .  o  I n j  ,  \ r o l

Analys is  Date r  3L- ! , tAR-03 Time;

COLUMBIA ANALYTICAL

*  0 . 0 5 5  U  *
+  o . o 7 ' 7  U  *
a  0 . 1 0 4  U  +

o . L 2 4 J K  O , g J

PAGE 5E

,Page z of 10

CITf ENT ID -

D i l - u t i on  Fac to r :  l -

concenLrat ion UniCs

ANALYTE
-,

- ,  , 3  , 7  ,  g  _ T C D D

L , 7 , 3 , 7 , 8 - P e C D D
L , 2 , 3  r 4 , 7  ,  g - H x C D D

I , 2 , 3 , 6 , 7 , 8 * I L \ C D D
1 , 2 , 3 , 7 , g . g - ! { ; c c D p
r , 2 , ? , 4 , 6 , 7 , 9 _ H p C D p
OCDD
2 , 3 , 7 . 8 - T C D F
1 . , 2 , 3 , 7 , 8 - P e c D F
2 , 1 , 4 ,  7 ,  g - F e C D F

L t 2 , 3 , 4 , i ,  g - I { x c D F

L , 2 , 3 , 6 , 1 , 9 - I { X C D F
L t 2 t 3 , 7 , 8 , 9 - H X C D F
2 , 3 t 4 , 6 , ' 7 , 9 - H x c D F
L , 2 , 3 , 4 , 6 , 7 r 8 - l I P c D F
L t 2 , 3 , 4 , 7 , 9 , 9 - l I p c D F
OCDF

Total  Tetra-Diox ins
Toia l  Fenta-Diox i r rE
ToEaI  Hexa-Dioxins
Tota i  Hept ,a-Diox ins
Tota l  Tetra-Furarrs
Tota1 Ferrca-Furans
Tof ,eI  Hexa-Furans

u .  u t t J _ c \ T  0 .  g 5
+  o . o 5 o  u  *

n  1 1 1v .  * { 4  u

0 - 2 1 s  B
4 . 4 5 7  B

1 . 3 5
1 .  0 7
o - 8 2

l _  . 5 4

r _ - 3 0
1  2 1

*  0 _ 1 3 6  u  *

*  1 . o 4
*  1 , 1 ?
*  ! . L 7

r _ . 0 0 0  1 ^ 0 1
t . . O o e  L " L 1
1 . 0 0 0  1 . 0 3
1 _ . 0 Q 0  ] . .  0 8
r -  -  0 0 1  t _ . 0 5

*  1  f l ?

I  n ^ ^
r .  u v v  L . L z

1  -  0 0 0  1 . 3 9
L  .  0 0 1  L . 3 4

*  1 . 4 1  3
1  ̂  0 0 0  1 . 2 8
r . 0 0 0  1 _ . 4 +

*  r - 34
t  ^ ^ ,
l .  u v *  L . 5  |

Gc Co lumx :DB_5

(u l  )  r  l - .  0  Samp le  Da ra  F i l ename;  C j_L?26#10

L9 :  0O 1  19  B lan l t  Da ta  F i l ename r  C l l ??6#4

C a l .  V e r .  D a t a  F i l e n a m e ;  C 1 1 2 2 6 # 3

(pgl t "  or  ng/Kg dry weight)  :  ng/Kg I  So1id.s, /L ip ida:  s6.7e

CONCENTRATION DE?ECTION eual__ fON AEUND- RRT MBAII
FoUND LIMIT (1)  RATro (2)  (z t  RRE

o - 4 4 3
o  ( < 1

5 . Lr+Z

3 0 . 1 8 1
u .  o J _ 6

o . 2 7 6
0 .  { t 6 5
o . 2 3 4

o . 2 2 9
2  . 5 4 3

s .  o 5 o

n  E ?  n

1  . 2 1 5
4 . 2 0 9

. I  1  ? R C

2 . 3 6 3

0 . 1 0 0  J
a  . 2 3 4

a  _ 0 6 7  , f
0 .  o e 6  J
0 .  Q B 6  . f

1  1 E

o - 9 0
+  0 . 4 2 5  u  *

0 . 4 6 4

0 . 0 5 5
o  -  o7 "7
o . L 2 4
0 . 2 t " 5
o ,  o 8 1
u  -  U O  , r

0 .  o 8 6

o  . 9 7

4o ta1  HeBta . -Fu rans  4  ^  469  0 .234
I t  Qual i f ier  U indicatea not  detrecred. ;  The K indicates EMPC, The C need,e vaLue

from eeeohd colur l l f l  analys ie,  The B indieatee possib le b lank contahindtron.
\ ,1  I  J( r ( - t 's  arr ( r  r -on rat r ,os are speci f i -ed 1n Tables 2 and g,  Mechod 1613.



Lab Name: Columbia .Analyt ieaL Serv ice6

Lab  Code :  CAS Me thod :161 -3  Caee  No :

client Name: uNrvBRsryy oF uTAri

A 4 / A 3 1 2 A A 3  l - 2 : 3 9 71  37841  1  52 CCILUMBIA ANALYTICAL

ErAffi 
-t

FCDD/FCDF TOXICITY EQUIVAIJENCE SUMMARY
Uae f ,or  Sample and Blank Resul ts

ConEract r

Cl - ient  No:

Inst rument  fD:  7eS

GC Co lumn  ID :  DB-s

PAGE 59

pagn 7 of ,  10

CLIENT ID.

1 8 D 2 0 3 t  2 D

S a m p l e  W t / V o l r  L o . B 7 z  g  o r  m J , j  g

Matr ix  (so l id /aqueous, /was te /ae i l )  :  so l id  rn i t ia ] "  car ib ra t ion  Date  :  Q3/o , l /az
Samp le  Rece ip t  Da re :  03 /Le /A3

E x t -  D a t e :  A 3 / Z s / 0 3

E x E .  v o 1  ( u l )  i  Z 0 .  o I r r j  .  Vo1  (u l  )  : 1 .  0  Samt r : l e  Da ta  F i l ename:  C112zG#1o

Anarys is  DaEer  31-u ;qg-03 T ime:  19 ;oo :1g  Brank  Data  F i le rxame:  c11225#4

Di l -ut ion Factor :  1

Concentrat ion Uni te (pg/ t  or  ng/Kg d.ry

CONCENTRATION

, 3 , 7 , 8 - T C D D

TSF-ADJUSTED
CONCEI{:TRATION

*
*
*

{  ,  4 3 e -  o 2
5  .  E 1 e -  0 2
5  ̂  L 4 e -  0 2
3  .  Aze -02
6 . 1 8 e - o 2

1  . 3  B e -  0 1
4  -  6 6 e -  0 2
2  .  3 a e -  0 p

*
2 . 2 9 e - 0 2
? . 5 4 e - 0 2

5  .  o B e -  0 3

T o t a l :  5 ^ 0 5 1 e - 0 1

7 - , 2 , 2 , 7 f 8 - p e C D D
I r 2 , 3 , 4 , 7 , 9 - H x C D D
) _ , 2 , 3 , 6 , 7 , 9 - H x C D D
r , 2 , 3 , 7 , g , g - H x c D D
L r 2 , 3 , 4 , 6 , 7 , g - I l p C D D
a\-nn

2  , 3  , 7 ,  g  * T C D F
L t 2 t 3 , 7 , 8 - P e C D F
2 , 3 , 4 , ? r 8 - p e c D l '
L , 2 , 3 , 4 , 7 , 9 - I r x c D F
L , 2 , 3 , 6 , 7 , 4 - H x c D F
1 , 2 , 3 , " 7 , 8 , g - I t x c D F
2 , 3 t 4 , 6 , 7 , 8 - t I x C D F
L , 2 , 3 , 4 , 6 , 7 r 9 _ H p c D F
L ,  Z , 3  , 4 , 7  ,  g ,  g - r { p c D $
OCDF

*

*
d  . 4 4
o . 5 5
5 . 1 4

3 0 . 1 6
o  . 6 2

o . 2 E
o  , 4 7
o  . 2 3

*

v .  z 5

i . : +
*

5 . 0 5

TFlt f r l

x  l _ .  Q
x  0 . 5
! . n l

x  0 , 1
x  0 . 1
x  0 .  o l -
x  0 _ 0 0 1

x  0 . 0 5
x  0 . s
x  0 - 1
x  0 . 1
x  0 . 1
x  0 . 1 -
x  0 . 0 1
x  0 . 0 1
x  0 .  o o 1

Cal  .  ver .  Data Fi lename: c1t_ZA5#3

we igh t ) ,  r Jg lKs  *  so l i ds /L , i p i d . s  :  96 .70

S D G  N o :

L a b  I D :  E ? 3 0 0 t S A - 0 2 4

Taken f rom r ln ter im procudure€ for  Est imat ing Risks Aseoeiated wi thExposurgg E.o Mi-actureg of C}-Lorinated Dibenz6lp_Oioxin and _DibenzofuranF
( c D D s  a n d  c D F s )  a n d  1 9 8 9  u d a c e ( E p A / 6 z s / 3 _ g g / 0 1 6 ,  M a r c h  1 9 g 9 _ )

( 1 )

6 /  U t )
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Client : RMCOEH/Universit-v of Utah
Project  Name: Davis County Soi l  Diox ins
Pro jec t  Number :  NA
Sample lVlstrix : Soil

CDLUMBIA ANALYTICAL
COLUIUBIA ANALYTICAL Slrl{v lclt$' I Nu'

Analyt ica l  Repor ' t

Catbon, ' fo ta l  Organic

gervico Request
l)atc Collected

Drrte Receivetl

Urri ls
l-]lrsis

Date
Analyzed

r (2102 179
N N
() j i  I  8 /01

I )c rcer r l

UD,

ResI l t

PAGE A2

llesu lt
Note-ri

Analysis Method :
Test Notes :

Sample Name

l A  l 0 l  l 2
24203 I ?
018203 I 2
7Bl0l r z2
t9c3 ( )3  l 2
20c103 l 2
2 1 c 3 0 3  1 2
?2C30312
4C?r)312
8C201 I Z
(ntn ' l  t  ?

' - ' -
- 1 4

I S[,-vJ | ?
9D403 I 4
| 2D503 I 4
| 4D603 I 4
1 5 D 7 0 3 1 4
I 0E403 I 4
I 3E603 I 4
l t E 5 0 3 l 4
I 6E701 I 4
038203 I 2D
t8D203 l tD
?.D401t4DD
Ivlctlrod lSlarrk
Mctlrod Blnnk

A.STM D4I29-EZM

Lab Cocle

I(2302 r 7t"001
K230? | 79-002
K2302 r79-001
K2102 I 7e-00{
K2302 I 79-00i
K?102 I 79-006
1Q302 179-007
K2302179-00tt
K2302 I 79-009
K2302179-010
K2302179-0 l l
K2302179-()  l2
Kzl 0? I 79-0 I 3
l (2302179-014
r(2l0? | 79-015
l(210? r79-0ldr
K230217e-017
I(?302179-()  l8
K2302179 -019
K2102 I 79-0?0
K2302179-0? I
l{2307179-o2Z
r(2302179-023
l(2302 t79-02.1
K?302 I 79-02i
lc l02l79-MB
I(2302l7e-M13

t'3/29103 0.92
()3/29rc3 1.49
03lZ9tQJ l. i(r
03/79103 7.+(l
()3r29l03 l,?5
03/29rc3 t.+l
(13129/03 2,21
u3t29lo3 (1.$6

Q3/"elO3 ().1{6

lt3/29/03 l.(l I
Q3lZ9/03 1.48
03/pyl01 .1.2(r
tt3/2?103 2" je

03t?9ll)3 0,(>(r
a3lz9/Q3 2.le
a3n9l03 3.33
03129103 2.37
03179103 2.{t9
03129103 l. l?
03/29i03 l.tt7
03/29103 l.ds
03129103 l.i6
Q3l29lO3 l.7e
(t3t29103 0.61
Q3t2el03 2.07
a3n9rc3 NI)
()-1129/03 NI.)

M R L

0.05
0,05
0.o5
0.0 j

0 ,05
0.0t
0,05
0.05
0,05
0.05
0.05
0.05
0.05
0,05
0^05
0.0j
0,05
0.0s
0.05
0.05
0.05
0,05
0.05
0.05
0.05
0.0s
0.05

MDL

0.02
0.02
0.02
n {1,

0,02
0.02
0.02
Q.02
0.02
().0?
Q.LtZ
().02
0.0?
0,0?
0.02
0-02
0,0?
(),0?

0,02
0.02
0.02
0,02
0.02
0.02
n n ,

0-0?
0,0?

Dilution
Factor

I

I
I
I
I
t
I
I
I
I
I
I

I
I
I
I
I
I

I
I
I
I
I
I
I
I

, t

Approved By

Report By:l'Wicsr
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QA/QC Report

Duplicate Surlrn'rary
lnorganic Parameters

Analysis
Mcthod MRL

ASTM D4129-lt2M 0.05

Service Rcguest
Date Collpcted
Datc Received

Date Extracted
Dnte Analyzed

Units
Basis

Dupl isate
Sample SamPle
Result Resqlt

1.25 |  ,27

PAGE 83

K-?.302179
NA
0i/ I E/03
NA
$l?9/a3

Percant
Drv

l le l * t ive
Perceut Result

Average Difference Notes

t . L o  I

Cl' RMCoEH/UniversitY of Utah
Prf . Name: Davis Cqunty Soil Dioxins
Projert Nurnber: NA
Sample lfiatrix : Soil

Sample Name :  19C303 l2
Lab Code :  K230?179-005DUP
T6st Notes i

Analyte

Csrbon. Total Orgnnic

Approved By - / l r , / t r t

Rcrrarl By:PWicrt

Date :

000'4
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QA/QC Report

PAGE A4

l(2i{J2 t79
NA
Q3/18/03
NA
()3i29103

Percent
Dry

RelPtive
Percent Result

Average DifferPnce Notes

1 .84  3

t * .  Name:
Project Number :
Somple Mstrix :

RMCOEH/University of Utah
Davis County Soil Dioxins
N A
So i l

t 3 E 6 0 3 1 4
t<?'302179-020DUP

Duplicate Sunrmary
Inorganic Parameters

Annlysis
Methqd MRL

AS'rM D4129-82M 0.0s

Service Request
Date Collected
Date lleceived

Dilte Extracted
Date ,Analyzed

Urrits
Basis

Dupl icate
Sample SamPle
Result Result

r , 8 7  l - 8 1

Sample Name
Lab Code :
Test Notes :

Analvte

Carbon, Totnl Otganic

Approved By

000i5Roport By:PWiest

Dare: ( ' / t t ldS
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QA/QC Report

PAGE A5

fl),n'-" '
Project Number ;
Sample Matrix ;

RMCOEII/{ lniversiry of Utah
Davis County Soil Dioxins
NA
Soil

Service Rcquest :
Ilate Collected ;
Date Received :

Ilatc Extracted :
Date Analyzed :

K230217e
NA
03lLt/03
NA
03129/03

Matrix Spike Summary
Inorganic Parafirelers

Sample Name ; 19C30312
Lab code : l{7302179-005Ms
Test Notes :

Analyte

€arbon, Total Organie

Units: Percent
Basie : Dry

cAs
Persent

Sfiiked Recovery
Spike Sample Snmple Pcrcent Asceptancc Rcsult
Level Rc$lt Result Rccovcry Limitr Notes

4.74 I.25 5 -9  | 75-l2s

a
Approved By

Annlycir
Method MRL

ASTMD4l29-82M 0,05

Report By: JCaulfio

Date : *ltsTos
s00i6
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COLI,]MBIA ANALYTICAL SERVICES, INC,

QA/QC Report
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;J;Nrme;
Projecl Number :
Sample Matrix:

RMCOEWUniversi Fy of Utah
Davis County Soil Dioxins
NA
Soil

Senisc Rcquert:
Date Collestcd ;
Dnte Reseived I

Date Ertracted :
Date Analyzed r

K2302179
NA
03ltvo3
NA
wl29ta3

Matrix Spike Summary
Inorganic Psrameters

Sample Name : 13E60314
Lab Code : K23QZI?9-020MS
Test Notes ;

Anqlyte

Cq{bpn, Total Orgnnic

PercEnt

Dry

cAs
Percent

Splksd RccoYery
Spihe Sample Snmple Percent Acccptance Rerult
Level Recult Result Recovcry Limits Noter

6.35 L.e1 8. I2 9E 75-125

Units:
Basis :

Analysir
Method MRL

ASTM D4I29-E2M O.O5

o
Apprwed By

i?X,cport By; JCaulfic

000
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Units

Pcrccnt
Percent

COLUMBIA ANALYTICAL
ANALYTI.CAL ST,RYTCI'S. TNc: 

- _

QA/QC Report

PAGE A7

i l :Nnme;
Project Number:
Sample Matrix :

RMCOEH/Universiry of Utah
Davis County Soil Dioxins
NA
Soi l

Service Request
Datc Collected
Date Received

Dnte Extracted
Date Analyzed

K2302 I 79
NA
NA
NA
03/29103

Laboratory Colrtrol Surnple Surnrnary
I rrorgan ic Pararneters

Sample Name : Laboratory Control Sample
Lab Code . l{2307179-LCS
Test Notes :

Anslyte

Carbon.'fotnl 0rganic
Carborr, ' l ' r : tol  Organic

Arralysis
Method True Vnlue

ASTM D4I?9.82M Q.57
AiiTM p4r2e-8?M ().57

Basis

cAs
Percsnt

RecoverY
Percent AccePtance Result

Result Recovery Limits Notes

0 ,57  100  Es - r  t 5
0 . 6 3  U r  8 s - l l 5

Dry

t
ApprovedBy

Rcport  By:PWiest

00018
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COLUMBIA ANALYTICAL SERYICES, INC.

QA/QC Report

PAGE AB

Clienr;
Project:

Approved BY:
coMB0()cD/04?695

Q-ccv.xLT

RMCOEH/University of Utnh
Davis County Soil Diqxins

Service Requesr; K2502 179
Date Collected: NA
Date Received:  NA
Dnte Analyzed: 03/29/01

Carbsn, Total Organic
ASTM D4I29-82M
Unitsr PERCENT

CONTINUTNC CALIBRATION VERIFICATION (CC\O

CCV I Result
CCV 2 Result
CCV 3 Result
CCV 4 Result
CCV 5 Rcsrrlt

CONTINU TNC CALIBRATION BLANK (CCB)

CCB I Result
CCB 2 Result
CCB 3 Result
CCB 4 Result
CCB 5 Result

Trtte
Value

20.0
20.0
20.0
20.0
20.0

MRL

0.05
0-05
0.05
0.05
0.05

Measured
Value

t 9 .  I
) n t

1 9 . 8
20.5
20.0

Pcrccn l
Recovery

96
r 0 l
99
t 0 3
I 0 0

Blank
Va lue

ND
ND
ND
ND
ND

tol6195

0001{|

"""= LilLtIh
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Work Request #:

Tier;

7137841"  152 COLUI,IBIA ANALYTICAL PAGE 89
Otiginai
1141

Date Analyzed: -T-tr.4 
"aj

Anaiyst ; {'.8"*\}.^->.,r\

Analysis:

DATA QUALITY REPORT
INORGAIIICS

Explain afly "no" rcspDs#es ro qucsdoos below, arrd a4y somective scEions in tbc cornmeng secriotl beiow.

t .

? .

n

5 .

Is the mctirod [amc rrrd uumbcr correct and appropriare?
Hol4ing rimcs mer for all anatyses atd for all sarrples?
Are calcuiarions correcr?

k the reponing basis correct? (Dry Weight)
Atl quafiw conrrgl ffireria mct?

Are all serviee rsquestr thar apply aEsched?

Are ail saoples labelled conectly?

llave ail irrsmrcrions oa lhe sefi/ice reguest beea fouowed?
(e-g- Special MRLs, QC on a specific sample)

Are detection li'nis and units reported correcUy?

Are proper AnalysisiEnracdon sriclccn included on,epon?

Is lhe unused space on *te beuchsheer crossad out?

Was analysis turned in bry rhe dup dare? (n-2) (If nor rucord SR#)

4-

b.

Is the caiibratio! crlrve csrrclnticr! ccfficicnt > 0,9g5?
MBs, CCVs, CCBs, LCSs, Drrps, and Spihos, aualyzed ar proper
frequcncy?

Are ICVs, CCVs, aud CCBs sll withir;pcsphncs limin?
Are results for mcrhods blilks all ND?
Are all QC samples widrin accepraace crireria?
{LCS % rec. MS/DMS % ree, DUP 6 MS/DMS R.pDc. etc.)
Are ail exetgtions explabed?

@
c ,

d

f.

ycs/D46?

@h"mn

ffJno/Nn

@oome
4fflaatNA
49tatNa

@na/NA
/iplno/NA

@tnotNA
ffigfutNn

COMMENIS:

Finar Approv edbyt - 
:l'":..a' -1.4,){' , . t ' , J

t-/ ./ ,' ,/ i.;\

d9rn!\^
(p'-nua* t"

@no/Nn
@no/Ne

@ln"n't6
ycs/uo/G,)

no/NA

@no/NA

Due:
DQEePOnT

r . i  L i  ( l
f ; ,{ |
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Serviqe R equesr #:

7L  37841  1  5?

Columbia
2 t 1 c )

COLUMBIA ANALYTICAL

Analytical Seruiees, fnc_
A'alyq6sl ,,urJiut rB

KA0300893
Method: ASTM D4lZ9-tt2 (Cornbusrjon/Coulonrctrrc)

Anal-vsis t"O
Matr i r :_  Soi l  /  Dr .v  Weight  Basis

rmple Number mg $ampte
lniscted

)amPte F(8adfng,
u o C

Easellne Reacllng,
u o C Net pg C % Carbon

CCV-I to.7 2057.0 10,2 2CI46.8 t 9 . lCCB- I 50.0 I  J . ! 10.2 3_0 < 0.05LCS 5  t . 5 306.  I 10.2 295.9 n { 7
MB 50.0 l 1  r

t L ,  I 10-2 1 C l < 0,0_52t79- l 17.2 I 68 .4 1 n ' ) 158.2 0.92z t79-Z l 8 . l 283 .4 1 0 . 2 < t  J , z
2179-3 I t t 1,16.4 10.2 zQ6.? t .-1{J2179-4 1 7 . l 42 t .4 t u . z 411.2 2.407179^5 5 l . l 647.1 636.9 l t t

?179-5d 668 .0 10.2 657.6 t 1 1
2179-5ms zE,7 1706.2 10.2 1696 .0 ) . y  I2179-6 48.2 7 0 1 . 8 10,2 691 ,6 I -r+-)CCV:? e.9 20t2.8 1 0 2 2002.6 . ) n l

ccB-2 50.0 1 0 . 3 10.2 0 . 1 < 0.05z t 7 9 - 7 t 7_3 402. I 10.2 391 .9 ) 2 1
2 |  79-8 50.4 M5.4 10 .2 435.2 0.86
2 I 79-9 ( l  r 4r'.92 10.2 439.0 0.852t79-to 5 1 . 5 531  .4 10.2 52',t.2 t . u  I

) ?t7?:! 17 .9 775.3 1A.2 265.1 t .482179-12 1 1 1 s71,4 10,2 561.2 ) -21,3?.179-13 49.3 t284.9 10.2 1274.7 2 .59
? t 7 9 ^ 1 4 1 8 . 6 t u - 1 1?2,3 0.66
2179-15 I6 .2 354.6 t u - z 354.4 ?  l q
7179-16 t 7 . l 580 .  I 10.2 56S.9 J . I Jccv-3 r  1 .9 ?371.0 '10.2

2360.8 I 9 . 8  -ccB-3 50.0 r  0 .8 10.2 0.6 < 0,05?t7g-17 t q  . 7
382.2 1 0 2 372.0 ) 7 1

z I79 ! t  8 48 .8 t 4 1 9 . 5 10,2 1409.3 2.89c minute RedAingTimer =
CCV : Urea

CCV'l = 96%

LCS: ERA

Comments:

Baker (1or #N45640)

CCV2 = l1lya 
'

Cat#: 542 Lof#: i 109

lD#: TOCS/1-10-F 'fy = 20.To/"C
CCVS:99%o CCV4 -  103%-

lD# :  TOCS/ I -10-H TV=0,57%C

(Not  RBad ing) {ps  0 .1 )-----------=-'-'
mg sarrPle ln lected

CCVS = lola/o .

ToRcc=  100T6  l l l a l ,

2179-20ms :  I .  lmg x20 I  ?S.S

-  4 ,74 R P D = 2

roc$fr; rr I

? 1 7 9 - 5 m s  =  6 , 8 m g  x Z 0 l Z B ,
REC:98o/o * ' -
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Columbia

)  t . 7q

COLUMBIA ANALYTICAL

Analytical Serviceso Inc,
PAGE 11

Method: ASTM D4129-E2 (Comtrustion/Coulomerric)

Matrix; Soil / Dry Weight Basis

Service Request #:

Analy:is For: Total Organic Carbon (TOC)

1,nple Number mg saftple
lnlected

l iempfe Readlng,

uqc
Eraseltne F(eaglng,

u o C Net pg c 7" Carbon

2179-19 46.e 667.9 t v . z 657.7 L39
2179-70 49.1 929,8 t v . a 9 1 9 . 6 I . E 7

2t79-20d 49.4 905.2 10.2 895.0 I . E I
2 I 79-20nrs 75.5 2080-5 10.2 2070,3 I . t ?

LCS-2 48 .6 3 t 6 . 8 10,2 306,6 0.6 i
MB-2 50,0 16.4 10,2 6,2 < 0.05

1.179-21 49.5 t  I j U - ) 1A.2 7?0 .1
2t79-22 48 .8 772.5 10.2 762.3 t . 5 6
CCV-4 |  0 .? z{os.g 10.? 2194.7 70.5
CCB'4 50.0 I 7 , 9 t v . 1 < 0.05

?179-23 49.8 9 0 1 . 5 1 0 . 2 8 9 1 . 3 l ? o

?179^24 4 7 . 1 295 .1 10.2 285,9 0.61

" 
I 7C}-t{ 49.0 1024.9 10.2 1014.7 2.07

ccv-5 I 0 . 5 z.fi4,9 1Q.2 2104.7 20,0
ccB-5 50.0 2A. l 10.2 9 . 9 <  0 .05

-,

J-

Acid Pr.trge I ng Time: 5 minutos = (Net ReadinoXuo 0Reading)(pg

mg Sample lnjected
Fisher ( lot#0953513) lD#:TOCS/1-10-B TV = 20.0%C

Toc-.XLI ,rl:iZ



s4/24 /2Ae3 ,L3 :27 7).3784rL52 COLUMBIA ANALYTICAL

TOC Soil Benchsheet
PAGE L2

PAInPIE F mg Sample Reading Date Baked BtselinC
tcv-t 1 0 . 7 20s7.a |  0 .9
ICLl 50.0 l ) . L t 0.€
7 S 5 l  , i 306. r 9 . :
MB 50.0 t 2 . l Avq
u79-l t 7 .7 |  6E.4 3-28 70C r2J0 ta.2
zt79-2 t  8. l 7E3.4 l -28 70C 1250

//{

LlTe-3 l { ? 7t5.4 3-28 70C t250
l,79-4 t 7 . l 471,4 3-28 70C 1250
l7e-5 5 l  . l 647.1 3-28 70C t250
I 79-5d 5 t ,7 658.0 3-28 70C 1250

ll79-5ms 28_7 1706.2 3-28 70C t250
)  t 7a_A + 6 , 1 701 .s 3-28 70C 1250

9.9 2012.8
L D . I 50.0 t 0 . 3

z t?g -7  -
17.3 40?, I 3-28 70C 1250

I  I  79-8 50.4 445.4 3-?E 70C a c n

zl79-9 5 l . t 449,2 3-28 70C 250
z t7?-u 5 1  . 5 5 3  t . 4 3-28 70C z5a
I79- l  I t 7 . 9 275.3 3.'8 70C 250

, .179-2 17.1 s7t .4 3-28 7oC 250
179- J 49.3 1284,9 3-28 70C z5a
1 1 6 .+ r 8 . 6 I 32 ,5 3-28 70C 250

z t 7 1 -5 16.z 164.6 3-28 7oC t < n

l lTq- 6 5E0.  I 3-28 70C 250
3Cv-3 |  1 . 9 2371.0
:cB-3 50.0 l 0 . E

t 7 t  s .1 182.2 3-28 70C 1250
79-l S 4 8 . 8 t4 t9,5 3-28 70C 1250

179-19 46.9 662.9 3-28 70C 1250
179-20 49.1 929.8 3-28 70C 1250

z I 79-20d 49.4 905.? 3-78 70C 1250
I I79'20ms 25.5 2080.5 3-28 70C 1250
-cs-2 48 .6 3 I 6 , E
VIB-2 50,0 t 6 , 4
z t79 -21 49.5 |  ) v , ) 3-2,8 70C 1250
L t  r a - ! t 48 .E 772.5 3-28 70C 1250
3CV-4 t 0 . 7 ?204.9
3CB-4 50 .0
u79-73 49.8 e 0 1 . 5 3-28 70C 1250
ll79-24 4 7  - l 296. I T28 7AC 1250
t-t79-25 4?.0 t0t4.9 3-28 70C 1250
lcv-5 |  0.5 3 1 t 4 . 9
:cts-J 50.0 20.1

,97^#
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APPENDIX C: Calculation of TEQ Values for Davis County and Denver Front
Range
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APPENDIX D: Non-Detect Contribution to TEQ Values for Each Sample
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EXECUTIYE SUMMARY

ChemVal Consulting, Inc has completed validation of the submitted organics analysis package of
soil samples from the Survey of Davis County from Davis Counfy, Utah. Twen-ty-five soii samples riere
submitted for analysis. The samples r,vere analyzed"by Columbia Analytical Services of Houston, Texas
for Polychlorinated Dibenzodioxins and Dibenzofurans. The data are reported by the laboratory in a
single data package, CAS Reporr No. E2300153.

The following samples were reported:

1A10312
2420312
BB2A312
7B3A3n
19C303 i2
7AC30312
21c30312
22C303t2
4C203t2
8C30312
5D2A3n
6D30312

I7Dt0312
18D20312
9D40314
12D50314
14D60314
l5D7A314
10E403 14
13860314
11E50314
16870314
038203 12D
18D20312D
9D40314D

Based on the findings of the validation effiort, the sample results were determined to be valid as
reported by the laboratory, with a few exceptions. The validator recommends qualifying the samples in
the same way that the laboratory proposed.

Details of the validation findings and conclusions are provided in the remaining sections of this
report.

2940 East Oakridge Drive, Salt Lake City, UT 84109

Phone: (8011 274-8480 Web Site: www.chemval.com
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INTRODUCTION

Analyses were performed according to EPA Method 1613, published by EpA's Office of Water,
Tetra- through Octa-Chlarinated Dioxins and Furans by Isotope Dilution by HRGCiHRMS, October
1994.

The laboratory reported the results of the sample analyses with some qualification. The
laboratory case narrative noted the exceptions detailed in this report.

To the extent applicable, validation was performed in accordance with the USEPA Contract
Laboratory Program (CLP) National Functional Guidelines for Orgarric Data Review (EpA 540iR-
99/008). Where the application of a CLP document to 1600-Series methods was not appropriate, the
method specifications took precedence. In addition, professional judgement was appliid ai necessary and
appropriate.

The data validation process is intended to evaluate data on a technical basis in addition to a
method compliance basis, rather than on a contract compliance basis. The data package as received from
the laboratory must contain sufficient raw data documentation to facilitate t}le validation process and
allow verification of all reported sample results. The review is based on the data provided by the
laboratory and assumes that it is accurate, true, and complete.

The conclusion of the validation process may result in the addition of qualifiers to the reported
data. Data that is unqualified may be used without reservation. Data that is qualified may be .rsid *ith
the qualification in mind. An additional qualifier was used by the laboratory and is listed last in the list
below. The following data qualifiers may be used:

J - The analyte was positivel;' identified, the associated numerical value is the approximate
concentration of the analyte in the sample.

N - The analysis indicates the present of an analyte for which there is presumptive evidence to
make a "tentative identification."

NJ - The aaalysis indicates the presence of an analyte that has been "tentatively identified" and the
associated numerical value represents its approximate concentration.

UJ - The anallte was not detected above the reported sample quantitation limit. However, the
reported quantitation limit is approximate and may or may not represent the actual limit of
quantitation necessary to accurately and precisely measure the analyte in the sample.

R - The sample results are rejected due to serious deficiencies in the ability to analyzethe sample
and meet quality control criteria. The presence or absence of the analyte cannot be verified.

K - Estimated maximum possible concentration. This qualifier is used when the result is
generated from chromatographic data that does not meet all of the qualitative criteria given in
the method for a positive identification.

Data I/alidation Re port
C!,S Report No. 82300153

Page 2 ol'5
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I. Holding Times, Preservation, and Sample Integrity

The soil samples were collected from March 12 through 14,2003, extracted on3124/03 and,
3175/03, and analyzed from 3/21103 through 3/31/03. The method states that there are no established
holding times and that samples and extracts that are held cold are valid for at least one year. All sample
exlracts were analyzed well within this time frame.

The samples were received in good condition and met all acceptance requirements.

il. Calibration and Instrument Performance

Initial and continuing calibrations were performed and met all acceptance criteria.

Retention time (RT) windows were appropriately evaluated and met all acceptance criteria.

An appropriate analytical sequence was followed for all samples and standards in the CB
analyses-

III. Blanks

Method bianks were prepared and analyzed as required by the reference methods. Small amounts
of target compounds were detected one of the soil method blanks, and resulted in some of the compounds
being flagged with a "8" qualifier by the laboratory. No serious laboratory contamination was noted.

IV. Surrogate Recovery

Surrogate standards are not analyzed as a part of this method.

V. Extract Cleanup

All appropriate extract clean-ups required by the analltical method were performed and
documented in the data package.

VI. Spiked Analyses

A. Labeled Cornpound Analyses

Each field sample was spiked with &e method-required suite of labeled compounds. Atl of the
recoveries of the labeled compounds in all of the samples were within acceptance limits.

B. Laboratory Control Sample (LCS)

An LCS was preptlred and analyzed with the extraction batch as required by the published
method. All recoveries were within control limits.

C. Matrix Spike/Matrix Spike Duplicate Samples (MS/IVISD)

Data tr alidation Reporr
CAS Report Ntt. Ei300153

Page -1 ot'5
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Samples 1Al0312 (Lab ID: E2300153-001) and 18D203 I2D (Lab ID: E23001 53-024) were prepared as
matrix spike/matrix spike duplicate pairs. Recoveries of all compounds were within acceptancelimits,
indicating that no significant matrix effects were present.

VII. Duplicates

A. Laboratory Dunlicates

All of the RPDs in the MS/MSD analyses were within acceptance limits.

B. Field Duplicates

Three field duplicates were included with this submission. The results of the duplicate analvses
were similar, particularly for those compounds reported above the reporting limit.

YIII. Compoundldentification

Target cornpounds were appropriately identified in the spiked quality control samples. Labeled
target compound analogues were appropriately identified in the quality control samples and in the field
samples. Selected ion chromatograms were provided to verify all of the compounds and peak areas
6:ported b;r the laboratory. The values obtained from the selected ion chromatogrulms were appropriately
processed by the laboratory to verify qualitative identification.

Samples found to be positive for 2,3,7,8-TCDF in the original analysis were subjected to a
confirmatory analysis on a different column. Most of the values did not confirm. Those that did not
confirm were reported in the summary forms with a "IJ" flag and the detection limit of the confirmatory
analysis. This was done to differentiate them from the anaiyses that were reported as "<" in the original
analysis.

IX. Compound Quantitation and Reported Detection Limits

The peak areas determined from the selected ion chromatogftlms were appropriately processed to
provide quantitative values for the target compounds using isotope dilution methodology. Samples in
which the ion ratios were not within quality control acceptance limits but the peaks *o,rtd geneiate a
quantitative value above the detection limit were quantitated using the Estimated Maximum Possible
Concentration procedure described in EPA Method 8290. These values are flagged with a "K" flag. It
should be noted that this is designed to give a value in the presence of an interference, but that the value is
not a confirmed value and is only an estimate of what could be in the sample if all of the peak is due to
the target analyte. The "K" flags have been retained in this data validation report to identifi, these values.

Sample-specific detection limits were correctly calculated and accurately reported for the dioxin
analyses. The detection limits were adjusted for the percent moisture in the sample and for the precise
sample mass used in the extraction. Detection limits are determined as defined by Method 1613, taking
into account the background levels in the sample chromatogram.

X. System Performance

The analltical system used for these analyses appears to have been working r,vell at the time of
these analyses, based on evaluation of the available raw data.

D qta lla li clati on Re port
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xI. Documentation

A copy of the Chain-of-Custody (COC) record documenting all samples submitted to the

faboratory in this group was included in the data package. The COC was accurately completed and
included appropriate sample receiving information.

Xn. Overall Assessment

Based on this validation effiort, all of the results for Dioxon/Furan analyses of the samples
rcported in CAS Report No. E2300153 were determined to be valid as reported.

In the summary tables attached to this report, any analytes that are shown with a value in the table
that is "<" were reported as Not Detected (ND).

Data I'blidation Report
ClS Report No. E230015 3
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Appendix A

Data Summarv Forms

CAS Report No. E2300153
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Dioxin Soil Sample Locations in Davis Gounty

\

Location # Grid # UTM Coords Addrcss Descriotion
1
2
3
4
5
6
7
I
I
1 0
1 1
12
1 3
1 4
1 5
1 6
1 7
1 8
1 9
20
21
22

A1
M
82
c2
D2
D3
B3
c3
D4
E4
E5
D5
E6
D6
D7
E7
D1
D2
c3
c3
c3
c3

| 0407859/4554880

I 041 0865/45 55222
| 0409939/4549430
loqt+zeqhugozg
4416004t4549135
0419378/4543502
0415440t4545942
0418152t4545652
0421161t4510774
0425905/4536068
0426000/4530321
0424773t4528816
0428093/4526941
0422924t4525020
o423409t4521615
0426140t4522000
0422407t4552660
0420260t45513421
041630st4551417|l
041 9357/45516541
0414113t455/,0491
041 9830/45512801

11800 N 3690 W-West Point

lzoso r,r 1930 w-Ctinton
11500 S 2450 W-Syracuse
11800 S 575 E-Clearfield
1700 E 1000 N-Layton
200 N 1254 W-Kaysville
3700 S 2200 W-Syracuse
160 S 500 W-Layton
50 W 1240 S-Kaysville
500 S 275 E-Farmington
50 W 300 N-Centerville
550 W 1600 N-West Bountiful
1300 E Center St-Bountifut
1750 S 1200 W-Woods Cross
Center St 1100 W- N Satt Lake
Bountiful Blvd 400 E-Bountiful
8100 S 2100 E-South Weber
900 E 3400 N-Layton
3088 B Concord-HillAFB
Old Housing Area-Hitl AFB
Comer of Hill & Georgia-Hitt AFB
Old Housinq Area-Hill AFB

lopen lot on N. side of 1800N
lN of park

INE comer of Canterbury Park
lopen lot next to housing development
lS side of East Layton City Park
ISW comer of Barnes Memorial Park
LDS Church lot next to residential area
Empty lot at corner of Ftint & Park
Park at the comer of Park & Frontage Rd
NE comer of park
S side of park near Main St and Panish
SW comer of park
SE comer of Tolman Park
W side of Mills Park
City Park W of 1100 W
SE corner of North Canyon Park
NE comer of park
by gate leading to field
housing on SW side of base
300 yd NW of WES
Aspen housing area
Max impact site from modellinq



Figure I



Columbia Analytical Services
10655 Richmond Ave, Suite 130A
Houston, TX 77042

Phone: (713) 266-1599
Fax: (713) 266-0130

Point of Contact: Karen Verschoor (pronounced "verse score")
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