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EXECUTIVE SUMMARY

ADVENT Environmental, Inc. and Plexes Environmental Services, LLC, have prepared this
Environmental Management Report which addresses environmental concerns for the
Chickasaw Park Lake. Previous investigations conducted on fish in the lake and sediments
collected from the lake identified polychlorinated dibenzo-p-dioxins (dioxins) and
polychlorinated dibenzofurans (furans). No information was provided to indicate where the
samples were collected, whether the samples were maintained under strict QA/QC
protocols, or the discrepancies between constituents found in the fish that were not present

in the sediment samples.
Based on the work performed:

e Dioxin and Furan congeners were detected in sediment samples from
Chickasaw Park Lake.

e The dioxins may be a source of contamination in fish stocked in the lake.

e Sediment concentrations determined during this characterization were
less than background concentrations developed by the USEPA.

e Comparison of sediment concentrations to risk-based screening levels
indicate that five of the six samples had total TEQ concentrations below
the screening level.

e Further evaluation of the sample which exceeded the screening
concentration indicates that the estimated cancer risk level associated
with this sediment concentration is still under the KDEP de minimus
level of 1x10E-6 level.

e No significant cancer risk is identified associated with fish consumption
exposures related to sediment concentrations characterized as part of

this risk management activity.

e The lake may be restocked with a recommendation that the catch and
release policy be maintained for the purpose of sampling the fish.

v
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1.0 INTRODUCTION

At the request of the City of Louisville, through the Louisville & Jefferson County
Metropolitan Parks Department and the Office of Health and Environment, ADVENT and
Plexes Environmental Services, LLC, developed an Environmental Management Plan to

achieve the environmental closure of Chickasaw Park Lake. The goals of the plan were:

e Protect human health and the environment.
e Restore recreational fishing to Chickasaw Park.

e Characterize site conditions and potential health risks as is appropriate
to achieve closure.

e Develop remediation alternatives to support the project goals.

Provide methodology to select an appropriate remediation option.

The purpose of the Environmental Management Plan was to develop the guidelines for
preparing this Environmerital Management Report which addresses environmental concerns
associated with the site and achieving closure. Environmental closure for Chickasaw Park
Lake is defined as achieving site conditions which allow recreational fishing at the park.
Site characterization and risk assessment was completed to develop the report. ADVENT
recommended the process involve a phased approach with preparation of the Environmental

Management Report as the deliverable before executing the remedial action selected. The

phases were as follows:
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e Phase I - Review available literature and develop screening levels for
sediment. Use these results to determine which phase will be completed
next (sampling or remedial action).

e Phase II - Collect sediment samples and compare to screening levels.
Use the results to determine which phase to complete next (additional
sampling or remedial action).

e Phase III - Review, select remedial options, and prepare Environmental
Management Report.

e Phase IV - Execute the preferred remedial option.

e Phase V - Conduct on-going monitoring and maintenance as required.
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2.0 BACKGROUND

Our understanding of the site was developed from active involvement in the Chickasaw
Park Lake project, critical evaluation of materials produced by the state, participation in
strategic meetings with state, city, and county officials, participation in community meetings
involving both the park and the West End Environmental Task Force, review of additional
site background materials, discussions with project participants, review of materials
associated with similar sites, and Kentucky guidance documents. Our understanding of the

site issues is briefly summarized by the following points:

o Investigations conducted on fish in the lake and sediments collected
from the lake identified polychlorinated dibenzo-p-dioxins (dioxins) and
polychlorinated dibenzofurans (furans). Laboratory data provided to
ADVENT from these investigations are included as Appendix A. It is
unknown where the samples were collected, or if change of custody and
QA/QC protocols were followed. Further, the results of the analysis of
fish samples does not correlate to the results found in the sediment
sample.

e A sk assessment conducted by the State evaluated consumption of the
fish and, based on the dioxin levels in the fish and exposures through
regular consumption of the fish from the lake, determined that potential
health risks may be present.

e The fish in the lake were destroyed and removed to prevent
consumption of the fish and protect human health.

e Several stockholder groups have an active interest in the lake and
returning the lake to active fishing.

e Although the focus is currently on the Chickasaw Lake, these issues may
also be associated with environmental concerns involving the West End
and Jefferson County in general.

The lake is located in Chickasaw Park which was developed in the late 1800°s (Figure 1).

The lake covers approximately 1.5 acres and is less than 6 feet in depth over most of the
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area (Figure 2). It is our understanding that water from the Louisville Water Company is
used to maintain the lake elevation. The surrounding properties to the north and east are

primarily residential with the west being the Ohio River. The area to the south has been

used historically for industrial activities.

The site is underlain by outwash deposits of Wisconsin age. The depth of these deposits
ranges throughout the Louisville area up to approximately 130 feet below grade. The
bedrock, New Albany Shale, in the area of the site is reported to be approximately 90 feet
below grade. Subsurface soils consist of upward fining coarse sands and gravels overlain by
finer grain sands, silts, and clays. The finer grain materials extend to épproximately 30 feet
below grade. Ground-water flow direction is generally toward the Ohio River; however,

flood events may change the typical flow.
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3.0 SITE CHARACTERIZATION AND RISK ASSESSMENT

For conducting the work we recommended a phased approach (Figure 3). The first phase
consisted of developing screening levels. Subsequent phases were conducted to further
define and delineate the conditions encountered during the first phase, to evaluate potential
health risks associated with site conditions, and to prepare remediation recommendations

based on the data collected.

3.1 Phasel

Phase I included researching available documents and data bases to identify dioxin and furan
concentrations in background fish tissue and lake sediments similar to those at the Park and
calculating a screening concentration for site lake sediments. Plexes Environmental
Services, LLC, was spbcontracted by ADVENT to perform a risk assessment of Chickasaw
Park Lake and develop the screening levels for lake sediments. Available published

information was used to develop the screening concentrations and characterize typical

background conditions.

Comparison to background conditions is normally conducted as part of a risk assessment to
assess increases in potential health risks associated with specific site conditions rather than
general background or ambient conditions. Dioxins are widely distributed in the
environment and may be detected in environmental media and food products. The highest
levels have been found in soils, sediments, and biota. Numerous sources of dioxins in the
environment have been identified. The USEPA, the Ohio River Valley Sanitation
Commission (ORSANCO), and others have conducted extensive reviews on sources,
occurrence and background exposures to dioxins. This report provides a summary of

background conditions related to sediments and fish tissue.

Dioxins generally have very low water solubility, high octanol-water partition coefficients

(high lipid solubility), low vapor pressure and tend to bioaccumulate (USEPA, 1994a).






City of Louisville June 1997
Environmental Management Report - Chickasaw Park Lake ADVENT Project 46571

Dioxins appear to be extremely stable compounds under most environmental conditions and
show limited potential for significant leaching or volatilization once sorbed to particulate

matter.

Dioxins can enter aquatic systems either by direct discharges or by atmospheric deposition
(USEPA, 1994a). The USEPA proposed that the primary mechanism by which dioxins can
enter the food chain is through atmospheric deposition. Studies have shown that dioxin

conger profiles in lake sediments could be linked to profiles of combustion sources.

Sediment samples from Lake Huron evaluated dioxins as a function of time and profiled the
individual congeners (USEPA, 1994b). The investigators determined that there was no
appreciable degradation of dioxins in sediments over time. The most abundant dioxins
identified were OCDDs and HpCDDs/CDFs. The investigators concluded that the Lake
Huron sediment samples reflected atmospheric deposition from combustion of

anthropogenic materials.

Additional investigations of sediment samples taken in New York resulted in similar
conclusions. Atmospheric: deposition appeared to be a major source for dioxins into the
aquatic environment. Dioxins at relatively low concentrations (7 ppt) could be identified in
sediments dating to the 1860’s with OCDD being 98 percent of the dioxins detected. These
results were assumed to reflect naturally occurring sources of dioxins. Dioxins were found
to increase in the sediment from 1940 to 1980 reaching a concentration of approximately'
950 ppt. The USEPA (1994b) determined that, based on the reviewed studies, the sediment
mean TEQ level was 3.9 ppt for background conditions in the United States and 34.9 ppt in

Europe. The studies reviewed and additional data on sediment background concentrations

are presented in Appendix B.

ORSANCO has also conducted investigations into the dioxin content of sediments
(ORSANCO, 1997). The studies focused on the Ohio River and tributaries of the river

basin. Sampling dates ranged from 1986 to 1993. Earlier samples were taken only for
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2,3,7,8-TCDD. Later samples presented dioxin TEQs. Profiles of specific congeners were
not available. Sample concentrations ranged from nondetect to over 3,000 ppt TEQ. Most
samples were below 300 ppt. Sediment samples taken specifically from the Ohio River

ranged from nondetect to 13.5 ppt.

Background conditions of dioxins in fish have also been studied (USEPA, 1994b). Fish
generally tend to accumulate the most foxic 2,3,7,8-substituted congeners.  Fish
concentrations of dioxins are dependent on exposure level, fat content, living habits, and
degree of movement. High fat content bottom fish were found to have the highest
concentrations. Average TEQ background concentrations in freshwatér fish were found to
be 0.59 ppt (assuming zero for nondetects) and 1.2 ppt (assuming half the detection limit

for nondetects).

ORSANCO (1995) al‘so conducted fish tissue sampling for dioxins in the Ohio River basin.
Samples were taken of both whole fish and fillets between 1974 and 1993. Concentrations
ranged from nondetect to 56 ppt TCDD. Concentrations detected in samples of fish from
the Ohio River ranged from nondetect to 29.9 ppt TCDD.

The next step of the screening level development was to “back-calculate” dioxin levels in
fish tissue that represent a de minimus health risk. We proposed using a 1x10° excess
cancer risk for the calculations. For carcinogenic health effects, cancer slope factors (CSFs)
were used to estimate the risk of developing cancer that corresponds to estimated exposure
concentrations. The CSFs for the individual dioxin/furan congeners were developed using
toxicity equivalency factors (TEFs) based on 2,3,7,8-TCDD. The use of the TEFs and
calculation of toxicity equivalence followed current state and federal guidance.

Noncarcinogenic health effects were not evaluated in this assessment.

The calculated fish tissue concentrations were then used to “back-calculate” a screening
level for sediment concentrations of dioxins/furans. - The methodology used for these

calculations followed appropriate state and federal guidance. The calculations used to
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determine the sediment screening levels are described in the following section. Additional
information on the exposure assessment, toxicology assessment, and risk assessment is

included in Appendix B.

Development of Risk-Based Screening Levels

Calculation of Fish Tissue Dioxin Concentration

General equation of:

Risk = Cancer Potency Factor x Intake of dioxin
or
Intake = Risk / Cancer Potency Factor.

Based on KDEP guidance, assume risk level of 1x10E-6.
The Cancer Potency Factor for dioxin is 0.156 (ng/Kg-day)" (USEPA HEAST, 1996).

Therefore:
Intake = 1x10E-6 / 0,156 (ng/Kg-day)™.
Intake of dioxin = 6.41x10E-6 ng/Kg-day.

For intake by an adult:
assume 70 Kg body weight

Intake for adult = 6.41x10E-6 ng/Kg-day x 70 Kg.
Intake of dioxin for adult equivalent to a 1x10E-6 cancer risk level = 4.49x10E-4 ng/day.

For fish tissue level:

Fish ingestion rate = 6.5 g/day (USEPA, 1994)

Fish tissue level = intake for adult / fish ingestion rate
Fish tissue level = 4.49x10E-4 ng/day / 6.5 g/day.

Therefore:
Fish tissue level = 6.91x10E-5 ng/g or 0.0691 ng dioxin TEQ/Kg fish tissue.

Where:
TEQ = toxicity equivalence using toxicity equivalency factors based on 2,3,7,8-TCDD.
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Calculation of Sediment Concentration

Potential cancer risk is based on uptake of dioxins from the sediment by fish and the risk-

based fish tissue concentration.

The general equation presented by USEPA (1993 and 1994c) for estimating fish tissue

concentrations as a function of bottom sediments is:

Whole fish tissue concentration = Coc x BSAF x f(lipid).

Where:

Coc = concentration (TEQ dioxin) contained in the bottom sediment organic carbon
fraction (ng/Kg).

BSAF = Biota to Sediment Accumulation Factor, developed by USEPA and based on the
relationship of BSAF = Clipid/Coc and set at 0.09.

f(lipid) = fish lipid fraction, assumed to be 0.07.

To calculate sediment concentration:

Coc = Whole fish tissue concentration / [BSAF x f{lipid)].

Using the risk-based fish tissue dioxin concentration previously calculated of 0.0691 ng/Kg,
Coc = 0.0691 ng/Kg / (0.09 x 0.07)

Coc =10.97 ng/Kg.

Calculation of sediment concentration is based on the general equation of:
Coc = Csed / OCsed.

Where: :
Coc = concentration (TEQ dioxin) contained in the bottom sediment organic carbon

fraction (ng/Kg).

Csed = Concentration in sediment

OCsed = organic carbon bottom sediment fraction, unitless and assumed to be 0.03

(USEAP, 1994c).

Therefore:

Csed = Coc x OCsed

Csed = 10.97 ng/Kg x 0.03
Csed = 0.329 ng/Kg.

The calculated risk-based sediment concentration for exposures from consumption of fish

from Chickasaw Park Lake is 0.329 ng/Kg.
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The results of the research and calculated screening level was used to determine which
phase of the proposed work would be completed following Phase I. Additional data was

required; therefore, sampling was conducted under Phase II.

3.2 Phase Il

Six sediment samples were collected from the bottom of the lake as shown in Figure 4. The
sample locations were selected to provide a representative sampling of the entire lake
bottom. The sediment samples were collected 0 to 0.5 feet below top of sediment using a
stainless-steel hand auger. All sample-contacting equipment was decontaminated prior to
sample collection. Decontamination procedures included washing with a phosphate-free
detergent, rinsing with distilled water, and allowing the equipment to air dry. The samples
were containerized in jars provided by Microbac Laboratories, Inc. of Louisville, Kentucky,
and placed on ice in a cooler for transportation to the laboratory. The samples were
analyzed for dioxins and furans utilizing USEPA SW846 Method 8290 high resolution.
Field Sampling Reports are included as Appendix C.

Results of the lake sediment sampling were compared to the risk-based screening
concentrations calculated - during Phase I. The adequacy of Quality Assurance/Quality
Control (QA/QC) procedures followed in generating the analytical data are a key criterion
in selecting the data for use in risk assessment. As reported by the laboratory, the QA/QC
results met the necessary USEPA parameters. Many of the results were reported as
qualified data, indicating that the reported concentrations were estimated. In particular, the
results for OCDD were qualified with a “B” due to blank contamination. Because OCDD
was the most prevalent congener reported, and at the highest concentration of the reported
congeners, further evaluation of the blank contamination and OCDD concentrations was
conducted. The method blank concentration of OCDD was reported as 0.41 JQ (an
estimated maximum concentration). Because the reported sediment sample concentrations
were generally several of orders of magnitude greater than the blank concentration, the
blank contamination was not considered to significantly affect the reported results for

OCDD. Because of the conservative nature of this assessment, the reported concentrations,

10
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including estimated concentrations, were used in the risk evaluation. Laboratory analysis

results and QA/QC data is included in Appendix D.

11
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4.0 RESULTS

The analytical results and calculated TEQs for the six sediment samples collected March 27,
1997, are presented in Table 1. As shown in the table, the total TEQs for the individual
samples were 0.358 ng/Kg (SS-1), 0.211 ng/Kg (SS-2), 0.130 ng/Kg (SS-3), 0.143 ng/Kg
(SS-4), 0.239 ng/Kg (SS-5), and 0.124 ng/Kg (SS-6), respectively. Comparison of these
results to the risk-based screening sediment concentration of 0.329 ng/Kg indicates that all
but one of the samples are below the screening concentration. The detected concentrations
are also below background concentrations for sediments (USEPA, 1994b). Therefore,
assessment of the five samples indicate that the sediment dioxin concentrations are not
expected to result in fish tissue dioxin concentrations which pose a potential significant
human health risk of greater than 1x10E-6 cancer risk. SS-1 was further evaluated to

assess potential health risks.

Because SS-1 dioxin TEQ exceeded the risk-based screening concentration further
evaluation was conducted to assess potential health risks associated with this level of
dioxins in the sediment. The same general calculations and methodology used to develop
the risk-based concentrations presented in the previous section were used to calculate the

risk level associate with this sediment concentration.

If the sediment concentration is 0.358 ng/Kg, then to calculate estimated risk levels:

Concentration in fish is estimated as:

Coc = Csed / OCsed
Coc =0.358ng/Kg / 0.03
Coc =11.93 ng/Kg.

12
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Therefore:

Cfish = Coc x 0.09 x 0.07
Cfish = 11.93 ng/Kg x 0.09 x 0.07
Cfish = 0.075 ng/Kg.

Intake is estimated as:

Intake = fish ingestion rate x Cfish

Intake = 6.5x10E-3kg/day x 0.075 ng/Kg
Intake = 4.88x10E-4 ng/day.

For adult (70 Kg body weight) consumption:

Exposure level = Intake / body weight

Exposure level = 4.88X10E-4 ng/day / 70 Kg
Exposure level = 6.96x10E-6 ng/Kg-day.

The cancer risk level is estimated as:
Risk level = Cancer Slope Factor x Exposure level

Risk level = (0.156 ng/Kg-day)™ x 6.96x10E-6 ng/Kg-day
Risk level = 1.09x10E-6.

Therefore the calculated risk level for the highest detected sediment dioxin concentration is

1.09x10E-6 which is only slightly above the de minimus risk level of 1x10E-6 established by
the KDEP.

13
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Evaluation of potential direct exposures to the sediment is accomplished by comparison of
the sediment concentrations to another precalculated risk-based concentration.
KDEP(1995) and USEPA Region IX (1996) both present a risk-based concentration of 3.8
ng/Kg for residential soil exposures to dioxin. Exposures to residential soil are assumed to
much higher than incidental contact with lake sediments. Because the concentrations of
dioxins identified in the sediment samples are much less than this screening level no health

risk is identified for direct exposures to the sediment.

Uncertainty Analysis

A number of assumptions and estimated values have been used in the risk assessment that
contribute to the level of uncertainty about possible human health risks. Actual lake
conditions, sediment concentrations, and organic component of the sediments may be
different than that identified. Uptake of dioxins by the fish reflect USEPA estimations
based on other aquatic systems and may not reflect actual or future conditions at Chickasaw
Park Lake. The amount of fish consumption and exposure parameters may not accurately
reflect actual exp‘osure scenarios. The methodology and assumptions used in this
assessment were selected based on available state and federal guidance to provide a

conservative evaluation of potential health risks associated with dioxins in Chickasaw Park

Lake sediments.

14






City of Louisville

Environmental Management Report - Chickasaw Park Lake

June 1997

ADVENT Project 46571

5.0 CONCLUSIONS AND RECOMMENDATIONS

5.1 Conclusions

Based on the work performed:

Dioxin and Furan congeners were detected in sediment samples from
Chickasaw Park Lake. '

The dioxins may be a source of contamination in fish stocked in the lake.

Sediment concentrations determined during this characterization were
less than background concentrations developed by the USEPA.

Comparison of sediment concentrations to risk-based screening levels
indicate that five of the six samples had total TEQ concentrations below
the screening level.

Further evaluation of the sample which exceeded the screening
concentration indicates that the estimated cancer risk level associated
with this sediment concentration is still under the KDEP de minimus
level of 1x10E-6 level.

No significant ¢ancer risk is identified associated with fish consumption
exposures related to sediment concentrations characterized as part of
this risk management activity.

5.2 Recommendations

Utilizing the results of the previous phases, a preliminary review was conducted of available

remedial options. We reviewed the options based on the following criteria:

Protection of Human Health and the Environment
This issue is addressed by the risk assessment activities.

15
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e Attain Media Cleanup Standards
The standards is set based on the risk assessment activities and the remedial

options reviewed for performance.

e Comply with Applicable Standards for Management of Waste
Any waste materials removed from the site must be addressed.

e Long Term and Short Term Reliability and Effectiveness
The performance aspects of the remedies must be addressed.

e Implementability
The engineering aspects of constructability must be addressed.

e Cost
The ultimate cost of the options should be considered.

e Public Involvement
Public opinion is included in the review assessment.

Using the previously mentioned criteria as a guide, and based on the results of this
assessment, the sample results indicate an acceptable risk and no additional remedial
activities are necessary. We recomumnend posting the area as catch and release only and,
following restocking, collecting antual fish tissue samples for testing. We recommend
testing representative fish before stocking. Fish should be tagged and the tagged fish
sampled on an annual basis to confirm any potential uptake. We recommend to continue

the annual fish sampling and laboratory analysis until sufficient results are available to

warrant cessation of the sampling.

16
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EPA SAMPLE NO.

A e I R A A L 3 4

1DFA N/A
PCDD/PCDF SAMPLE DATA SUMMARY
Lab Name: PACE INC. Case No.: IL1655
Contract: IL1655 SDG No.: N/A
Lab Code: IN-049 SAS No.: N/A
Matrix: FISH Lab Sample ID: LCS-1608/1655
Sample wt/vol: 10.05 Lab File ID: SAM1004Al101
Water Sample Prep: Sep Funnel Date Received: 22-SEP-95
Conc. Extract Vol.: 20 ul Date Extracted: 25-SEP-95
Injection Volume: 2 ul Date Anélyzed: 04-0CT-95
GC Column ID: DB-5 Dilution Factor: N/A
$ Solids: N/A Concentration Units: pg/g
PERK ION SELECTED
ANALYTE RT RATIO TIONS CONCENTRATION EMPC EDL
2378~-TCDD 30: 4  0.74 320/322 19.53
2378—-TCDF 28:44 0.80 304/306 21.13
12378-PeCDF 35: 4 1.51 '340/342 51.43
12378-PeCDD 36:11 1.52 356/358 50.15
23478-PeCDF 35:48 1.46 340/342 50.01
123478~-HxCDF 39: 2 1.27 374/376 50.54
123678-HxCDF 39:10 1.25 374/376 52.01
123478-HxCDD 39:57 1.25 390/392 54.52
123678-HxCDD 40: 3 1.29 390/392 51.83
123789-HxCDD 40:27 1.27 390/392 53.18
234678-HxCDF 3%8:48 1.32 374/376 51.71
123789 ~-HxCDF 40:46 1.27 374/376 51.84
1234678-HpCDF 42:58 1.05 408/410 52.41
1234678-HpCDD 44:24 1.00 424/426 48 .77
1234789-HpCDF 45: 5 1.01 408/410 52.73
OCDD 49:41 0.88 458/460 102.21
OCDF 49:56 0.91 442/444 107.76
INTERNAL PEAK ION SELECTED ION RATIO % RECOVERY
STANDARDS RT RATIO JONS LIMITS REC LIMITS
13C-2378-TCDF 28:42 0.79 316/318 0.65-0.89 83.64 40-135%
13C-2378-TCDD 30: 2 0.75 332/334 0.65-0.89 71.30 40-135%
13C-12378-PeCDF 35: 2 1.52 352/354 1.32-1.78 88.95 40-135%
13C~-12378-PeCDD 36: 9 1.54 368/370 1.32-1.78 86.27 40-135%
13C~-123478-HxCDF 39: 2 0.53 384/386 0.43-0.58 90.33 40-135%
13C-123678~HxCDD 40: 2 1.37 402/404 1.05-1.43 84.66 40-135%
13C-1234678~HpCDF 42:57 0.45 420/422 0.37-0.51 8§1.54 40-135%
13C-1234678-HpCDD 44:23 1.03 436/438 0.88-1.20 81.68 40-135%
13C-0OCDD 49:40 0.89 470/472 0.76-1.01 69.48 40-135%
NOTE: Concentrations, EMPC’s, and EDL’s are calculated on a wet weight basis.

Value is below Lower Method Calib. Limit (LMCL) .

"J" = Estimated value.
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Lab Name:
Contract:
Lab Code:

Matrix:

Sample wt/vol:

Water Sample Prep:

Conc.

Extract Vol.:

Injection Volume:

GC Column ID:

MAY B1 97 . @2:54PM

%

ANALYTE

2378-TCDD
2378-TCDF
12378-PeCDF
12378-PeCDD
23478-PeCDF
123478-HxCDF
123678-HxCDF
123478~-HxCDD
123678-HxCDD
123789-HxCDD
234678-HxCDF
123789-HxCDF

Solids:
P
30

28
35

36:

35
39
39
39
40
40
39
40
42

1234678-HpCDF
1234678 -HpCDD
1234789~-HpCDF

44
45

OoCDhD

- OCDF

INTERNAL
STANDARDS

13C-2378~TCD
13C-2378-TCD
13C-12378-Pe
13C-12378-Pe
13C~123478-H
. 13C-123678-H
| 13C-1234678-
13C-1234678~
~13C-0CDD

‘ NOTE : Concentrations,

"J"

49
49

P

¥

D

CDF
CDD
xCDF
xCDD
HpCDF
HpCDD

42
44
49

28:
30:
35:
36:
39:
40 :

EAK
RT

s

: 2
142
: 3
10
:48
: 2
: 9
:56
: 3
: 27
:48
46
: 57
124
5
140
:56

EAK
RT

4

NH OO

: 57
:23
140

E

1DFA

PCDD/PCDF SAMPLE DATA SUMMARY
PACE INC. Cage No.:
IL1655 SDG No.:
IN-049 SAS No.:
FISH Lab Sample ID:
10.05 Lab File ID:
Sep Funnel Date Received:
20 ul Date Extracted:
2 ul Date Analyzed:
DB-5 Dilution Factor:
N/A Concentration Units:

ION SELECTED
RATIO IONS CONCENTRATION

0.76 320/322 20.39

0.79 304/306 21.78

1.53 340/342 52.05

1.50 356/358 51.08

1.50 340/342 51.40

1.34 374/376 51.02

1.23 374/376 51.67

1.29 390/392 52.50

1.33 390/392 56.68

1.36 390/392 50.66

1.21 374/376 51.63

1.29 374/376 50.0¢6

0.99 408/410 49.95

1.07 424/426 48.94

1.05 408/410 50.44

0.90 458/460 102.78

0.86 442/444 108.65

ION SELECTED ION RATIO %
RATIO JONS LIMITS REC

0.81 316/318 0.65-0.89 89.71

0.77 332/334 0.65-0.89 75.89

1.54 352/354 1.32-1.78 92.96

1.54 368/370 1.32-1.78 89.02

0.52 384/386 0.43-0.59 97 .41

1.32 402/404 1.05-1.43 92 .55

0.45 420/422 0.37-0.51 90.57

1.03 436/438 0.88-1.20 B6.73

0.86 470/472 0.76-1.01 72.87
MPC’s, and EDL‘’s are calculated on a wet

= Estimated value.

Value isg below Lower Method Calib.

P.3

EPA SAMPLE NO.
N/A

IL1655

N/A

N/A
LCSD-1608/1655
SAM1004A111
22<SEP-95
25-SEP-95
04-0CT-95

N/A

Pg/g

EMPC EDL

RECOVERY
LIMITS

40-135%
40-135%
40-135%
40-135%
40-135%
40-135%
40-135%
40-135%
40-135%

weight basis.
Limit (LMCL) .
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3

EPA SAMPLE NO.
1DFB ) N/A
PCDD/PCDF TOXICITY EQUIVALENCE SUMMARY ‘

Lab Name: PACE INC. Case No.: IL1655
Contract : IL1655 ' ' SDG No.: N/A
Lab Code: IN-049 SAS No.: N/A
Matrix: FISH Lab Sample ID: MB-1608/1655
Sample wt/vol: 10.02 Lab File ID: SAM1004A041
Water Sample Prep: Sep Funnel Date Received: 22-SEP-35
Conc. Extract Vol.: 20 ul Date Extracted: 25-SEP-95
Injection Volume: 2 ul Date Analyzed: 04-0CT-385
GC Column ID: DB-5 Dilution Factor: N/A
% Solids: N/A Concentration Units: pg/g
ANALYTE CONCENTRATION TOXICITY EQUIVALENCE TEF-ADJUSTED
FACTOR CONCENTRATION
2378-TCDD 0.00 1.0 0.0000
2378-TCDF i 0.00 : 0.1 0.0000
12378-PeCDF 0.00 0.05 0.0000
12378-PeCDD -0.00 0.5 0.6000
23478-PeCDF 0.00 0.5 0.0000
123478-HxCDF 0.00 0.1 0.0000
123678~HxCDF ' 0.00 0.1 0.0000
123478-HxCDD 0.00 0.1 0.0000
123678-HxCDD 0.00 0.1 0.0000
123789—~HxCDD 0.00 0.1 0.0000
234678-HxCDF 0.00 0.1 0.0000
1237838-HxCDF 0.00 0.1 0.0000
1234678~-HpCDF 0.17 0.01 0.0017
1234678-HpCDD 0.00 0.01 0.0000
1234789-HpCDF 0.00 0.01 0.0000
oCDD 0.00 0.001 0.0000
OCDF 0.00 0.001 0.0000
TOTAL 0.0017

NOTE: Do NOT include EMPC or EDL values in the TEF-adjusted concentration.

FORM 1 PCDD-2 10/90
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EPA SAMPLE NO.
1DFB DX-001
PCDD/PCDF TOXICITY EQUIVALENCE SUMMARY )

Lab Name: PACE INC. Case No.: IL1655
Contract: IL1655 ' " SDG No.: N/A
Lab Code: IN~-Q49 SAS No.: N/A
Matrix: FISH Lab Sample ID: IL1655-1
Sample wt/vol: 10.03 Lab File ID: SAM1004A091
Water Sample Prep: Sep Funnel : Date Received: 22-SEP-85
Conc. Extract Vol.: 20 ul Date Extracted: 25-SEP-95
!  Injection Volume: 2 ul Date Analyzed: 04-0CT-95
GC Column ID: DB-5 Dilution Factor: N/A
% Solids: N/A Concentration Units: pg/g
ANALYTE CONCENTRATION TOXICITY EQUIVALENCE TEF-ADJUSTED
FACTOR CONCENTRATION
, 2378-TCDD 5.41 1.0 5.4088
7 2378-TCDF 2.46 0.1 0.2457
12378~PeCDF ’ 9.16 0.05 .0.4581
12378-rPeCDD 3.23 0.5 1.6170
i 23478-PeCDF ‘2.56 0.5 1.2781
: 123478~-HxCDF 2.90 0.1 0.2896
123678-HxCDF 2.98 0.1 0.2982
:123478“HXCDD 0.00 0.1 0.0000
: 123678-HxCDD 6.42 0.1 0.6415
" 123789-HxCDD 0.00 0.1 0.0000
234678-HxCDF 0.00 0.1 0.0000
4 123789-HxCDF 39.91 0.1 3.9911
4 1234678-HpCDF 67.98 0.01 0.6798
1234678-HpCDD 15.19 0.01 0.151¢
. 1234789-~-HpCDF 0.00 0.01 0.0000
i oCDD 57.60 0.001 0.0576
* OCDFE 0.00 0.001 0.0000
: TOTAL 15.1174

. NOTE: Do NOT include EMPC or EDL values in the TEF-adjusted concentration.

FORM 1 PCDD-2 10/90

prTan
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PCDD/PCDF TOXICITY EQUIVALENCE SUMMARY

Lab Name:
Contract:
Lab Code:

Matrix:

Sample wt/vol:

PACE INC.

IL165
IN-04
FISH

10.05

5

S

Water Sample Prep:
Conc. Extract Vol.:
Injection Volume:
GC Column ID:

% Solids:

ANALYTE

2378-TCDD
2378~TCDF
12378~-PeCDFE
12378-PeCDD
23478-PeCDF
: 123478-HxCDF
123678-HxCDF
123478-HxCDD

: 123678-HxCDD

i 123789-HxCDD
234678~-HExCDF
123789-HxCDF
i 1234678-HpCDF
' 1234678~HpCDD
1234789-HpCDF

. OCDD

$ OCDF

NOTE: Do NOT include EMPC or

Sep Funnel
20 ul

2 ul

DB-5

N/A

CONCENTRATION

3

18.53
21.13
51.43
50.15
-50.01
50.54
52.01
54.52
51.83
53.18
51.71
51.84
52.41
48.77
52.73
102.21
107.76

Case No.:

SDG No.:

SAS No.:

Lab Sample ID:
Lab File ID:
Date Received:
Date Extracted:
Date Analyzed:
Dilution Factor:

Concentration Units:

TOXICITY EQUIVALENCE
FACTOR

o

O =

' RN « )
[l ol ol N R V1 N T e,

[ejeoReRoNaoNoNoNoNol

.01
.01
.01
.001
.001

[oNeNoNoNe)

TOTAL

FORM 1 PCDD-2

P.6

EPA SAMPLE NO.
N/A

IL1655

N/A

N/A
LCS-1608/1655
SAM1004A101
22~SEP-95
25-SEP-95
04-0CT-95
N/A

pg/g

TEF-ADJUSTED
CONCENTRATION

[
Vel

.5319
L1129
.5715
.0770
.0032
.0535
.2007
L4521
.1826
.3175
.1710
.1841
.5241
.4877
.5273
0.1022
0.1078

NN
coocuuLuuuuuuuIN

112.6071

EDL values in the TEF-adjusted concentration.

10/30
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1DFB
PCDD/PCDF TOXICITY EQUIVALENCE SUMMARY
Lab Name: PACE INC. Case No.:
Contract: IL1655 SDG No. :
Lab Code: IN-049 SAS No.:
Matrix: FISH Lab Sample ID:
Sample wt/vol: 10.05 Lab File 1ID:
Water Sample Prep: Sep Funnel Date Received:
Zonc. Extract Vol.: 20 ul Date Extracted:
Injection Volume: 2 ul Date Analyzed:
GC Column 1ID: DB-5 Dilution Factor:
% Solids: N/A Concentration Units:
ANALYTE CONCENTRATION TOXICITY EQUIVALENCE
, FACTOR
2378--TCDD 20.39 1.0
2378-TCDF 21.79 _ 0.1
12378-PeCDF . 52.05 0.05
12378-PeCDD 51.08 0.5
23478-PeCDF $1.40 0.5
123478—~HxCDF 51.02 0.1
123678~HxCDF 51.67 0.1
123478 ~HxCDD 52.50 0.1
123678-HxCDD 56.68 0.1
123789-HxCDD 50.66 0.1
234678 ~HxCDF 51.63 0.1
123789 -HxCDF 50.06 0.1
1234678~-HpCDF 49.95 0.01
1234678-HpCDD 48.94 0.01
1234789 -HpCDF 50.44 0.01
OCDD 102.78 0.001
OCDF 108.65 0.001
TOTAL

P.7

EPA SAMPLE NO.
N/A

IL1655

N/A

N/A
LCSD-1608/1655

SAM1004A111

-

22-SEP-95
25-SEP-85
04-0CT-95
N/A

pPg/g

TEF-ADJUSTED
CONCENTRATION

20.3891
2.1791
2.6023

25.5410

25.7008
5.1016
5.1671
5.2504
5.6680
5.0656
5.1629
5.0058
0.4895
0.4894
0.5044
0.1028
0.1087

114.5384

JOTE: Do NOT include EMPC or EDL values in the TEF-adjusted concentration.

FORM 1 PCDD-2

10/90






P.8

M%\C IBJESI 9?;53 @%jsd/l;lm ENVIRONMENTAL SERVIC pP.2s2

CERTIFICATE OF ANALYSIS

Service Location Recelved Project Leb 1D
HERITAGE ENVIRONMENTAL SERVICES, INC. 21-SEP-95 | 3564 A354840
COM?ESCI:ERk?BORéTORY OPERATIONS Tovplete 0 Nuber
790 5SS ’ 26-0CT-95 005481 **
INDIANAPOLIS, IN 46231 Peinted Bps?.plgl
(317)243-8305 26-0CT-95 10-AUG-95

Report Te Bilt To

JIM MITCHELL - DEPT. FOR ENVIR. SERVICE KENTUCKY DEPT. FOR ENVIRON ROT
KENTUCKY DEPT. FOR ENVIRONMENTAL PROTECT 14 RETLLY ROAD MENTAL PROTECT
150 SOWER BLVD. FRANKFORT, KY 4060}
FRANKFORT, KY 40601

Ssmple Description

SAMPLE 1.D.: DX-001
SAMPLE DESCRIPTION: FISH TISSUE
SDG MUMBER: 3564-92195

OXIRSTAND " DIBENZOFURANS sm%“eiﬁdf s ::;_‘._,_ BRI
vﬁwf R bt T 2 SR T A &&%@@8%“
Parameter Result Det. Limit Units
" a -TCoD

\4

PENTACHLORODIBENZOFURAN
N BE R ECACHEOROUTBENZOF URAN:
8-HEXACHLORODIBENZOFURAN
L BEHEXACHLOROU FHERZ DD TOX T
, 7,8-HEXACHLORODIBENZODIOXIN
F 9 HEXACHEORODTBERZODA OEIN e v et
8 -HEXACHLOROD 1 BENZOFURAN

SHHEXACHUGRODIBENZOFURAN:

,7,8- gEPTACHLOROOIBENZOFURAN

it )

7,8,9- HEPTACHLORODIBENZOFURAN , 8L - 0.62 | pg/q.
s RODTBENZODFOXTN: = = Lo EERTI60 T e s T U T e g gt T
OCTACHLORODIBENZOFURAN BOL 3.37 | pa/q
* 123789 HxCDD result is Estimated Maximum Potential Concentration (ENPC).
123478-HxCOD detection Timit is estimated. :

Ssmple Comments
* See Note for Parameter :
BDL  Below Detection Limit

This Certificate shall not be reproduced, except in full,
Without the written approval of the Tab.

Additional copies of this report sent to:
MIKE MILLS - FNV SUPERVISOR, KENTUCKY DIV. OF WATER J

Page 1 (continyed on next page)
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 'HERITAGE ENVIRONMENTAL SERVICES, INC. Lab Sample ID: A354840

Sample Comments

T

}14 REILLY ROAD, FRANKFORT, KY 40601

~ As indicated, some testing was
performed at the following locations:
PACE LABS (FORMERLY COAST TO COAST)

47726 MOLLER ROAD, INDIANAPOLIS, IN 46268

nnravard - ﬂl ; ,iﬁl/‘/// N L R
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‘ NCORPORATED
ENVIRONMENTAL LABORATORIES

REPORT OF LABORATORY ANALYSIS

PCDD/PCDF INVENTORY SHEET
Method 8290

L1655 =~

Inventory
Case Narrative

PCDD/PCDF FORMS:
IDFA Sample Data Summary (Form | PCDD 1)
IDFB Toxicity Equivalence Summary (Form I PCDD-2)
2DF Total Homologue Concentration Summary (Form II PCDD)
3DFA Spiked Sample Summary (Form I1I PCDD-1)
3DFC Spike Duplicate Sample Summary (Form III PCDD-1)
4DF Method Blank Summary
5DFA Window Defining Summary
SDFB Chromatographic Resolution Summary
5DFC Analytical Sequence Summary
6DFA Initial Calibration Response Factor Summary (Form VI PCDD-1)
6DFB Initial Calibration Ion Abundance Ratio Summary (Form VI PCDD-2)
7DFA Continuing Calibration Summary (Form VII PCDD-1)
7DFB Continuing Calibration Summary (Form VII PCDD-2)

Raw Data & Chromatograms:
Sample Chromatograms
QC Sample Chromatograms

Routine Calibrations
Window Def. Mix & Initial Cal. (10/02, VG #1)

Other Documents:

Sample Extract/Tracking Record
Chain of Custody

7726 Moller Road An Equal Opportunity Employer
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3

NCORPORATED

ENVIRONMERTAL LABORATOMES REPORT OF LABORATORY ANALYSIS

CASE NARRATIVE
IL165S

One fish sample was received on September 22, 1995 and identified as
IL1655-1. These sample was prepared, extracted and analyzed according to
USEPA Method 8290, Revision 0, November, 1990. The analysis included a
method blank, a lab control sample (LCS) and a lab control sample
duplicate (LCSD).

Before extraction, both field and QcC samples were spiked with 1000 pg of
labeled 13C12 Tetra-Penta chlorinated dibenzo-p-dioxins and
dibenzofurans, 2500 pg of labeled 13C12 Hexa-Hepta chlorinated dibenzo-p-
dioxins and dibenzofurans, and 5000 pg of labeled 13Cl12 Octachloro-
dibenzo-p-dioxin, for a total of nine internal standards. A total of
seventeen native dioxin and furan isomers were analyzed. 1In addition,
the lab control samples were spiked with 200 pg of tetra dioxin/furan,
500 pg of penta-hepta dioxins/furans, and 1000 pg of octa dioxin/furan.

The verification solution used for the daily calibration check was CS-3.
It contains 10 pg/ul of native tetra dioxin/furan isomers, 25 pg/ul of
native penta-hepta dioxin/furan isomers and 50 pg/ul of native octa
dioxin/furan isomers. ‘The 13C12 labeled compounds are at a concentration
of 50 pg/ul for tetra-penta dioxin/furan, 125 pg/ul for hexa-hepta
dioxin/furan, and 250 pg/ul for octa dioxin.

Cleanup steps imposed were: acid/base back extraction, silica/alumina
column chromatography and carbon/celite column chromatography, prior to
analysis on VG Autospec #1 HRMS. Sample IL1655-1 exhibited numerous
diphenyl ether interferences and subsequently were not subtracted from
the "totals" concentrations.

A summarized data report, which follows this narrative, lists the
concentration in picograms per gram of all seventeen native analytes,
estimated maximum possible concentration (EMPC) or the estimated
detection limit (EDL), and percent recovery of the nine labeled internal
standards. The reported concentrations listed on Form 1DFA which have a
"J" flag extension are less than the Lower Method Calibration Limit
(LMCL) and should be considered as estimated values. Levels below the
LMCL are an extrapolation of the calibration curve with no documentation
of linearity or accuracy. The sample receipt and condition information
may be found on the chain-of-custody.

Hopefully, this brief narrative will answer any questions which may arise

during your review of this data. However, if you do encounter any
questions, please contact your project manager at your convenience.

Analyst: DGE

October 5, IQii;g/
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| EPA SAMPLE NO.
1DFA N/A
PCDD/PCDF SAMPLE DATA SUMMARY

Lab Name: PACE INC. Case No.: IL1655%
Contract: IL1655 SDG No.: N/A
Lab Code: IN-049 SAS No.: N/A
Matrix: FISH Lab Sample ID: MB-1608/1655
Sample wt/vol: 10.02 Lab File ID: SAM1004A041
Water Sample Prep: Sep Funnel Date Received: 22-SEP-95
Conc. Extract Vol.: 20 ul Date Extracted: 25-SEP-S85
Injection Volume: 2 ul Date Analyzed: 04-0CT-95
GC Column 1ID: DB-5 Dilution Factor: N/A
% Solids: N/A Concentration Units: pg/g
PEAK ION SELECTED
ANALYTE RT RATIO JIONS CONCENTRATION EMPC EDL
2378~TCDD 30: 3 320/322 ND 0.44
2378-TCDF 28:41 304/306 ND 0.29
12378-PeCDF 35: 4 340/342 ND 0.13
. 12378~PeCDD 36:10 356/358" ND 0.21
23478 -PeCDF 35:48 340/342 ND 0.13
~23478-HxCDF 39: 3 . 374/376 ND 0.09
123678~-HxCDF 39:10 374/376 ND 0.08
123478-HxCDD 39:56 390/392 ND 0.12
t23678-HxCDD 40: 2 390/392 ND 0.10
. 123789-HxCDD 40:24 390/392 ND 0.11
§,234678—HxCDF 39:45 374/376 ND 0.10
. L23789-HxCDF 40:43 374/376 ND 0.12
' .234678-HpCDF 42:57 0.91 408/410 0.17 J
; 1234678-HpCDD 44:23 424/426 ND 0.33 0.88
i +234789-HpCDF 45: 4 408/410 ND 0.05
:SDCDD 49:41 458/460 ND 1.19
- OCDF 49:58 442/444 ND 0.42
INTERNAL PEAK ION SELECTED ION RATIO % RECOVERY
STANDARDS RT RATIO IONS LIMITS REC LIMITS
~ .3C-2378~-TCDF 28:40 0.78 316/318 0.65~0.89 84.85 40-135%
13Cc-2378~TCDD 30: 2 0.78 332/334 0.65-0.89 81.33 40-135%
13C-12378-PeCDF 35: 2 1.52 352/354 1.32-1.78 98.58 40-135%
. L3C-12378-PeCDD 36: 9 1.58 368/370 1.32-1.78 - 86.70 40-135%
;»43C~123478~HxCDF 39: 1 0.52 384/386 0.43-0.59 89.79 40-135%
13C-123678-HxCDD 40: 1 1.29 402/404 1.05-1.43 91.39 40-135%
€,13C—1234678—HpCDF 42:56 0.45 420/422 0.37-0.51 89.23 40-135%
§{L3C«1234678—HpCDD 44:23 1.03 436/438 0.88-1.20 91 .30 40-135%
"13C~-0CDD 49:39 (.88 470/472 0.76-1.01 91.03 40-135%

’:QOTE: Concentrations, EMPC’s, and EDL’s are calculated on a wet weight basis.

"T" = Fatimatad sealeen a2 Teim 3 maY mis T omeeime Mabkhad AT i T Semie T MOT A
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Lab Name:

Contract:

Lab Code:

Matrix:

Sample wt/vol:

Water Sample Prep:

Conc.

Extract Vol.:

Injection Volume:

ANALYTE

~378-TCDD
.378-TCDF

GC Column 1D:

% Solids:

12378-PeCDF
12378-PeCDD
'3478-PeCDF
~23478-HxCDF
123678~HXCDF
".23478~-HxCDD
.23678-HxCDD
123789-HxCDD
234678-HxCDF
.23789~HxCDF
{ .234678-HpCDF
1234678-HpCDD
£ ".234789-HpCDF

)CDD
OCDF

INTERNAL
STANDARDS

.3C-2378~-TCDF
¢ 13C-2378-TCDD
© 13C-12378-PeCDF
.3C-12378-PeCDD
+~3C-123478-HxCDF

IOTE :

Concentrations,

"woere

13C~123678-HxCDD
; ©3C-1234678-HpCDF
 .3C-1234678-HpCDD
"13C-0CDD

p

30:

28

35:

36
35

39:
39:
39:
40:
40:

39
40

43:
44:
45
49:

49

P

28

30:
35:
36:
39:
40 :

43

44 ;
49 .

EAK
RT

4
144
3
11
:48

6
12
54

5
30
:50
47
33
32
40
42
157

EAK
RT

41
0
3

10
3
4

:33

32

41

1DFA

PCDD/PCDF SAMPLE DATA SUMMARY

PACE INC.
IL1655
IN-049
FISH
10.03
Sep Funnel
20 ul
2 ul
DB~-5
N/A
ION SELECTED
RATIO IONS
0.74 320/322
0.74 304/306
1.54  340/342
1.56 356/358
1.52 340/342
1.40 374/376
1.41 374/376
390/392
1.08 390/392
390/392
374/376
1.31 374/376
1.14 408/410
1.00 424/426
408/410
0.77 458/460
442/444
ION SELECTED
RATIO IONS
0.80 316/318
0.77 332/334
1.50 352/354
1.53 368/370
0.54 384/386
1.34 402/404
0.45 420/422
1.04 436/438
0.87 470/472

EMPC’ g,

= Ratimated value

Case No.:

SDG No.

SAS No.:

Lab Sample ID:

Lab File ID:

Date Received:

Date Extracted:

Date Analyzed:

Dilution Factor:

Concentration Units:

CONCENTRATION
5.41
2.46
9.16
3.23
2.56
2.90
2.98
ND
6.42
ND
ND
- 39.61
67.98
15.18
ND
57.60
ND
ION RATIO %
LIMITS REC
0.65-0.89 85.01
0.65-0.89 76.60
1.32~1.78 85.36
1.32-1.78 76.64
0.43-0.59 96.14
1.05-1.43 80.27
0.37-0.51 63.11
0.88~-1.20 64.28
0.76-1.01 49.23

and EDL’3 are calculated on a wet
Value 1s bhelow Lower Method Calib.

.13

EPA SAMPLE NO,

DX-001

111655
N/A
N/A

IL1655-1

SAM1004A091

22-8EP-95

25-SEP-95

04-0CT-95

N/A

Pg/g

EMPC

RECOVERY
LIMITS

40-135%
40-~135%
40-135%
40-135%
40-135%
40-135%
40-135%
40-135%
40-135%

EDL

20.17

31.98

.37

weight basis.

Limit

(LMCL) .
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HERITAGE IEEJFIRWHENTAL SERVICES, INc. Sample 1D: A362952 DX-002

Saxple Comments
150 SONER ' ¥D., FRANKFORT, KY 40501

As Indicai. ', some testing was performed gt the following locations:
CORE LABS .°ORMERLY PACE) (FORMERLY COAST-TG-
7726 NOLLE. ROAD, INDIANAPOLIS, IN 46268

Approved : &%@&/Q/%/(A/\ . Page 2 (last page)
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HERITAGE ENVIRONMENTAL SERVICES, INC. Sample ID: A362952 DX-002

Sample Comments

150 SOWER BLVD., FRANKFORT, KY 40601

As indicated, some testing was performed at the following locations:
CORE LABS (FORMERLY PACE) (FORMERLY COAST-T0-
7726 MOLLER ROAD, INDIANAPOLIS, IN 46268

Approved : L/;)}WWM%/\ Page 2 (last page)
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CERTIFICATE OF ANALY SIS

Service Location

Received Projec;‘“m‘
HERITAGE ENVIRONMENTAL SERVICES, INC. 15-DEC-95 | 3564 A362953
COMMERCIAL LABORATORY OPERATIONS Complete PO Rumber
7901 W. MORRIS ST. 21-FEB-96 | BP005481*%
INDIANAPOLIS, IN 46231 Printed Sempled
(317)243-8305 22-FEB-96 | 14-DEC-95 ]
Report To © Bill To ]
MIKE MILLS - FNV SUPERVISOR KENTUCKY DEPT. FOR ENV
KENTUCKY DIV. OF WATER 14 REILLY ROAD {RONMENTAL PROTECT
14 REILLY ROAD FRANKFORT, KY 40601

FRANKFORT, KY 40601

Sample Description

CLIENT ID: DX-003
SAMPLE DESCRIPTION: SEDIMENT
SDG MUMBER: 3564-121895

Parameter Det. Limit

0.45

= ESTIMATED MAXIMUM POTENTIAL CONCENTRATION

Sample Comments

AMENDED REPORT TO CORRECT REPORTING UNITS, 22-FEB-96  GAB.
WE APOLOGIZE FOR THE ERROR.

* See Note for Parameter
BDL  Below Detection Limit
EST Estimated Value

This Certificate shall not be reproduced, except in full,

Page 1 (continued on next page)
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Without uhe written approval of the lab.

Additional copies of this report sent to:
JIM MITCHELL - DEPT. FOR ENVIR. SERVICES, KENTUCKY DEPT. FOR ENVIRONMENTAL PROTECTION
150 SOWER BLVD., FRANKFORT, KY 40601

As indicated, some testing was performed at the following locations:
CORE LABS (FORMERLY PACE) (FORMERLY COAST-TO-
7726 MOLLER ROAD, INDIANAPOLIS, IN 46268

Approved : / § %éffﬁzngfzgi;f’ Page 2 (last page)

Al B g -
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HERITAGE ENVIRONMENTAL SERVICES, INC. Sample ID: A362954 DX-00a

Sample Comments
150 SOWER BLVD. FRANKFORT, KY 40601

As indicated, some testing was performed at the‘following locations:
CORE LABS (FORMERLY PACE) (FORMERLY COAST-To

7726 HOLLER ROAD, INDIANAPOLIS, IN 46268

Page 2 (Tast page)

Approved : %M\///\
f g ~ [& 4
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PHILLIP J. SHEPHERD
b SECRETARY

BRERETON C. JONES
GOVERNOR

COMMONWEALTH OF KENTUCK Y
NATURAL RESOURCES AND ENVIRONMENTAL PROTECTION CABINET
DEPARTMENT FOR ENVIRONMENTAL PROTECTION

DIVISION OF ENVIRONMENTAL SERVICES
100 SOWER BOULEVARD co et e
SUITE 104 _ ' J ( <y fi
2y

FRANKFORT, KY T
ANK KY 40601 4/00 :_;f/

< s
.’\
October 4, 1995 ’%

Divigion of Environmental Services
Report Number: A20-01309
Sample Number: 9502740

To: Division of Water Re: Chickasaw Park
Prankfort Office Park
Frankfort, Kentucky 40601

Attn: Michael Mills

County: Jefferson Facility:

Collectaed by: Michael @ills Date: 08/10/95 Time: 1300
Delivered by: Karen Smathers Date: 08/17/95 Time: 0940
Received by: Polly Baker Date: 08/17/95 Time: 0940
Sample Matrix: Tissue ’ Collection Method: Grab

Sample Identificat@on: Crappie fillet from Chickasaw Park pond

REPORT OF ANALYSIS

TOTAL CONSTITUENTS CONCENTRATION
Arsenic ND @ 0.150 mg/Kg
Cadmium 0.019 mg/Kg
Lead ND @ 0.160 mg/Kg
Mercury ) 0.429 mg/Kg
1,2,3,4,5,5-Hexachloro-1, 3-cyclopentadiene ND @ 0.010 mg/Kg
Hexachlorobenzene ND @ 0.010 mg/Kg
Hexachlorocyclohexane, alpha isomer ND @ 0.010 mg/Kg
Hexachlorocyclohexane,beta isomer ND @ 0.010 mg/Kg
Hexachlorocyclohexane,gamma isomer ND @ 0.010 mg/Kg
Hexachlorocyclohexane,delta isomer ND @ 0.010 mg/Kg
Heptachlor ND ® 0.010 mg/Kg
Aldrin ND @ 0.010 mg/Kg
Chlorpyrifos ND @ 0.010 mg/Kg
Heptachlor epoxide ND @ 0.010 mg/Kg
Oxychlordane ND @ 0.010 mg/Kg
trans-Chlordane ND @ 0.010 mg/Rg
cis-Chlordane ND @ 0.010 mg/Kg
trans-Nonachlor ND @ 0.010 mg/Kg
alpha-Chlordene ND @ 0.010 mg/Kg
Chlordene ND @ 0.010 mg/Kg
gamma-Chlordene ND @ 0.010 mg/Kg
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October 4, 1995
Report Number: A20-01309
Page 2 of 2

TOTAL CONSTITUENTS CONCENTRATION
cis-Nonachlor ND @ 0.010 mg/Kg
Technical Chlordane ND @ 0.010 mg/Rg
o,p'-DDE ND @ 0.010 mg/Kg
p,p'-DDE ND @ 0.010 mg/Kg
Dieldrin ND @ 0.010 mg/Kg
Endrin ND @ 0.010 mg/Kg
o,p'-DDD ND @ 0.010 mg/Xg
P,p'-DDD ND @ 0.010 mg/Kg
o,p'-DDT ND @ 0.010 mg/Kg
p,p'-DDT ND @ 0.010 mg/Kg
Total DDT ND @ 0.010 mg/Kg
Methoxychlor ND @ 0.010 mg/Kg
Mirex ND @ 0.010 wg/Kg
Endosulfan I ND @ 0.010 wg/Kg
Endosulfan II ND @ 0.010 mg/Kg
Endosulfan sulfate ND @ 0.010 mg/Kg
Endrin aldehyde ND @ 0.010 mg/Kg
Endrin ketone ND @ 0.010 mg/Kg
Toxaphene ND @ 0.050 mg/Xg
Atrazine ND @ 0.100 mg/Kg
Alachlor ' ND @ 0.050 mg/Kg
Aroclor 1016 ND @ 0.050 wg/Kg
Aroclor 1221 ND @ 0.100 wmg/Kg
Aroclor 1232 ND @ 0.100 mg/Kg
Aroclor 1242 ND @ 0.050 mg/Kg
Aroclor 1248 ND @ 0.050 mg/Kg
Aroclor 1254 ND @ 0.050 wg/Kg
Aroclor 1260 ND @ 0.050 mg/Kg
° Aroclor 1262 ND @ 0.050 mg/Kg
ND @ 0.050 mg/Kg

Aroclor 1268

ND = Not Detected

This report has been prepared and reviewed by personnel within the Division
of Environmental Services. It has been approved for release.

LD E Don

William E. Davis, Director
Division of Environmental Services
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PHILLIP J. SHEPHERD BRERETON C. JoNES

SECRETARY GOVERNOR
COMMONWEALTH OF KENTUCK Y
NATURAL RESOURCES AND ENVIRONMENTAL PROTECTION CABINET
DEPARTMENT FOR ENVIRONMENTAL PROTECTION
DIVISION OF ENVIRONMENTAL SERVICES
100 SOWER BOULEVARD
SUITE 104
FRANKFORY, K'Y 4060¢
October 4, 1995
Division of Environmental Services
Report Number: A20-01310
Sample Numbex: 9502741
To: Division of Water Re: Chickasaw Park
Frankfort Office Park
Frankfort, Kentucky 40601

Attn: Michael Mills
County: Jefferson Facility:
Collected by: Michael Mills Date: 08/10/95 Time: 1300
Delivered by: Karen Smathers Date: 08/17/95 Time: 0940
Received by: Polly Baker Date: 08/17/95 Time: 03940
Sample Matrix: Tissue Collectlon Method: Grab

Sample Identification: Carp fillet from Chickasaw Park pond
REPORT OF ANALYSIS

TOTAL CONSTITUENTS CONCENTRATION
Arsenic ND @ 0.150 mg/Kg
Cadmium - ND @ 0.012 mg/Kg
Lead ND @ 0.160 mg/Xg
Mercury 0.055 mg/Kg
1,2,3,4,5,5~-Hexachloro-1, 3-cyclopentadiene ND @ 0.050 mg/Kg
Hexachlorobenzene ND @ 0.025 mg/Kg
. Hexachlorocyclohexane,alpha isomer ND @ 0.025 mg/Kg
Hexachlorocyclohexane, beta isomer ND @ 0.025 mg/Kg
Hexachlorocyclohexane,gamma isomer ND @ 0.025 mg/Kg
Hexachlorocyclohexane,delta isomer ND @ 0.025 mg/Kg
Heptachlor ND @ 0.025 mg/Kg
Aldrin ND @ 0.025 mg/Kg
Chlorpyrifos ND @ 0.025 wmg/Kg
Heptachlor epoxide ND @ 0.025 mg/Xg
Oxychlordane ND @ 0.025 mg/Kg
trans-Chlordane ND @ 0.025 mg/Kg
cis-Chlordane ND @ 0.025 mg/Kg
trans-Nonachloxr ND @ 0.025 mg/Kg
alpha-Chlordene ND @ 0.025 mg/Kg
Chlordene ND @ 0.025 mg/Kg
gamma-Chlordene ND @ 0.025 mg/Kg
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October 4, 1995
Report Number: A20-01310
Page 2 of 2

TOTAL CONSTITURNTS CONCENTRATION

cis~-Nonachlor 0.025 mg/Kg
Technical Chlordane 0.025 mg/Kg
o,p'-DDE 0.025 mg/Kg
p,.p'-DDE 0.025 wg/Kg
Dieldrin 0.025 mg/Xg
Endrin 0.025 mg/Kg
o,p'-DDD 0.025 mg/Kg
P.p'-DDD 0.025 mg/Kg
o,p'-DDT 0.025 mg/Xg
pP.,p'-DDT 0.025 mg/Kg
Total DDT 0.025 mg/Kg
Methoxychlor 0.025 mg/Kg
Mirex - 0.025 mg/Kg

0.025 mg/Kg
0.025 mg/Kg
0.025 mg/Kg

Endosulfan I
Endosulfan II
Endosulfan sulfate

Endrin aldehyde 0.025 mg/Kg
Endrin ketone 0.025 mg/Kg
Toxaphene 0.250 mg/Kg
Atrazine , -0.500 mg/Kg
Alachlor 0.250 mg/Kg

0.250 mg/Kg "
0.500 mg/Kg
0.500 mg/Kg
0.250 mg/Kg
0.250 mg/Kg
0.250 mg/Kg

Aroclor 1016
Aroclor 1221
Arocloxr 1232
Aroclor 1242
Aroclor 1248
Aroclor 1254

8880885888833 5435358855555%4853%

Arocloxr 1260 0.532 mg/Kg
Aroclor 1262 ND @ 0.250 mg/Kg
@ 0.250 mg/Kg

Aroclor 1268 ND

ND = Not Detected

This report has been prepared and reviewed by personnel within the Division
of Environmmental Services. It has been approved for release.

Dilli £ P

William E. Davis, Director
Division of Environmental Services







. MAY 81 ’S7 B3:84PM P.25

CrTY OF LOUISVILLE

DEPARTMENT OF PUBLIC HEALTH & SAFETY
JERRY E. ABRAMSON

MAYOR OFFICE OF HEALTH AND THE ENVIRONMENT AOMINISTRATOR.
601 W. Jefferson Street » Louisville, KY 40202-2728

(502) 574-3271 « FAX (502) 574-1389
FAX (502) 574-1389
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CERTIFICATE OF ANALYSIS

P.cob

Service Location Received Project Lab 1D ]
HERITAGE ENVIRONMENTAL SERVICES, INC. 21-SEP-95 | 3564 A354840
I COMHERCIAL LABORATORY OPERATIONS Camplete 70 Hamber
0 0 S 26-0CT-95 P00548]1 **
INDIANAPOLIS, IN 46231 Printed . Sai?g}
| (317)243-8305 26-0CT-95 10-AUG-95
Report To 8ill Yo
MIKE MILLS - FNV SUPERVISOR KENTUCKY DEPT. FOR ENVIRONMENTAL
KENTUCKY DIV. OF WATER 14 REILLY ROAD AL PROTECT
14 REILLY ROAD FRANKFORT, KY 40601

FRANKFORT, KY 40601

Sample Description

SAMPLE I.D.: DX-001
SAMPLE DESCRIPTION: FISH TISSUE
SDG MUMBER: 3564-92195

| HEPTACHLORO DIBEN:
; HEPTACHEORODTRENZOBIONTY. -
1,2,3,4,7,8,9-HEPTACHLORODIBENZOFURAN
OCTACHLORODIRENZODTOXIN el RTL605 L
OCTACHLORODIBENZOFURAN BDL

* 123789 HxCDD result is Estimated Maximum Potential Concentration (ENPC).
L123478 -HxCDD detection 1imit is estimated.

Sample Comments
| * See Note for Parameter
BDL  Below Detection Limit

! This Certificate shall not be reproduced, except in full,
without the written approval of the lab.

l Additional copies of this report sent to:

JIM MITCHELL - DEPT. FOR ENVIR. SERVICES, KENTUCKY DEPT. FOR ENVIRONMENTAL PROTECTION

]

Page 1 (continued on next page)
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HERITAGE ENVIRONMENTAL SERVICES, INC. Lab Sample ID: A354840 -
N

B ) Sample Comments
150 SOWER BLVD., FRANKFORT, KY 40601

;’As indicated, some testing was
performed at the following locations:
PACE LABS (FORMERLY COAST TO COAST)

l 7726 HOLLER ROAD, INDIANAPOLIS, IN 46268

Approved : W Page 2 (last page)
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PHILLIP J. SHEPHERD
SECRETARY

BRERETON C. Jones
GOVERNOR

COMMONWEA{TH OF KENTUCKY
NATURAL RESOURCES AND ENVIRONMENTAL PROTECTION CABINET
DEPARTMENT FOR ENVIRONMENTAL PROTECTION

DIVISION OF ENVIRONMENTAL SERVICES
100 SOWER BOULEVARD
SUITE 104
FRANKFORT, KY 40601

October 4, 1995

Division of Environmental Services
Report Number: A20-01310
Sample Number: 9502741

To: Division of Water Re: Chickasaw Park
Frankfor; Office Park
Frankfort, Kentucky 40601

Attn: Michael Mills

County: Jefferson Facility:
Collected by: Michael Mills Date: 08/10/95 Time: 1300
Delivered by: Karen Stathers Date: 08/17/95 Time: 0940
Received by: Polly Baker Date: 08/17/95 Time: 0940
Sample Matrix: Tissue Collection Method: Grab

Sample Identification: Carp fillet from Chickasaw Park pond
" REPORT OF ANALYSIS

TOTAL CONSTITUENTS CONCENTRATION
Arsenic ND @ 0.150 mg/Xg
Cadmium ND @ 0.012 mg/Kg
Lead ND @ 0.160 mg/Kg
Mercury : 0.055 mg/Kg
1,2,3,4,5,S—Hexachloro-1,3—cyc10pentadiene ND @ 0.050 mg/Kg
Hexachlorobenzene ND @ 0.025 mg/Kg
Hexachlorocyclohexane,alpha isomer ND @ 0.025 mg/Kg
Hexachlorocyclohexane,beta isomer ND @ 0.025 mg/Kg
Hexachlorocyeclohexane,gamma isomer ND @ 0.025 mg/Kg
Hexachlorocyclohexane, delta isomer WD @ 0.025 mg/Kg
Heptachlor ND @ 0.025 mg/Kg
Aldrin ND @ 0.025 mg/Kg
Chlorpyrifos ND @ 0.025 mg/Kg
Heptachlor epoxide ND @ 0.025 mg/Rg
Oxychlordane ND @ 0.025 mg/Kg
trans-Chlordane ND @ 0.025 mg/Kg
cis~Chlordane ND @ 0.025 mg/Kg
trans-Nonachlor ND @ 0.025 mg/Kg
alpha-Chloxrdene ND @ 0.025 mg/Kg
Chlordene ND @ 0.025 mg/Kg

ND @ 0.025 mg/Kg

gamma-Chlordene
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PHILLIP J. SHEPHERD
SECRETARY

BRERETON C, JONES
GOVERNOR

COMMONWEALTH OF KENTUCKY
NATURAL RESOURCES AND ENVIRONMENTAL PROTECTION CABINET
DEPARTMENT FOR ENVIRONMENTAL PROTECTION
DIVISION OF ENVIRONMENTAL SERVICES
100 SOWER BOULEVARD
SUITE 104
FRANKFORT. KY 40601

October 4, 1995

Division of Environmental Services
Report Number: A20-01309
‘Sample Numbar: 9502740

To: Division of Water Re: Chickasaw Park
Frankfort Office Park
Frankfort, Kentucky 40601

Attn: Michael Mills

County: Jefferson Facility: )
Collected by: Michael Mills Date: 08/10/95 Time: 1300
Delivered by: Raren Séathers Date: 08/17/95 Time: 0940
Received by: Polly Baker Date: 08/17/95 Time: 0940
Sample Matrix: Tissue Collection Method: Grab

Sample Identification: Crappie fillet from Chickasaw Park pond
" REPORT OF ANALYSIS

TOTAL CONSTITUENTS CONCENTRATION
Arsenic ND @ 0.150 mg/Kg
Cadmium 0.019 wmg/Kg
Lead , ND @ 0.160 mg/Kg
Mercury 0.429 mg/Kg
1,2,3,4,5,5-Hexachloro-1,3-cyclopentadiene ND @ 0.010 mg/Kg
Hexachlorobenzene ND @ 0.010 mg/Kg
Hexachlorocyclohexane, alpha isomer ND @ 0.010 mg/Kg
Hexachlorocyclohexane, beta isomer ND @ 0.010 mg/Kg
Hexachlorocyclohexane,gamma isomer RD @ 0.010 mg/Kg
Hexachlorocyclohexane,delta isomer ND @ 0.010 mg/Kg
Heptachlor ND @ 0.010 mg/Kg
Aldrin ND @ 0.010 mg/Kg
Chlorpyrifos ND @ 0.010 mg/Kg
Heptachlor epoxide ND @ 0.010 mg/Kg
Oxychlordane ND @ 0.010 mg/Kg
trans-Chlordane ND @ 0.010 mg/Kg
cis-Chlordane ND @ 0.010 mg/Kg
trans-Nonachlor ND @ 0.010 mg/Kg
alpha-Chloxrdene ND @ 0.010 mg/Kg
Chlordene ND @ 0.010 mg/Kg

ND @ 0.010 mg/Kg

gamma-Chlordene
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October 4, 1995
Report Number: A20-0130%
Page 2 of 2

TOTAL CONSTITURBNTS
cis-Nonachlor
Technical Chlordane
o,p'-DDE
P,p'-DDE
Dieldrin
Endrin
o,p'~DDD
P.p'-DDD
o,p'-DDT
p.p'-DDT

Total DDT
Methoxychlor
Mirex
Endosulfan I
Endosulfan II
Endosulfan sulfate
Endrin aldehyde
Endrin ketone
Toxapﬁene
Atrazine
Alachlor
Aroclor 1016
Aroclor 1221
Aroclor 1232
Aroclor 1242
Aroclor 1248
Aroclor 1254
Aroclor 1260
Aroclor 1262
Aroclor 1268

ND = Not Detected

CONCENTRATION

55858833583
9909200006 O

OOOOOOOOOOOQOOQOOOO‘OOOOO

68888585358 5555858555%83%
0O P0POOOOOOEOODSO B 6

0.
.010
.010
.010
.010
.010
.010
.010
.010
.010
.010
.010
.010
.010
.010
.010
.010
.010
.050
.100
.050
.050
.100
.100
.050
.050
.050
. 050
.050
.050

010

mg/Kg
mg/Kg
mg/Kg
mg/Kg
ng/Kg
mg/Kg
mg/Kg
mg/Kg

mg/Kg

ng/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
mg/Kg
ng/Kg
mg/Kg
mg/Kg

P.31

This report has been prepared and reviewed by personnel within the Division

of Environmental Services.

It has been approved for release.

&

-

Drz:

William E. Davis, Director
Division of Environmental Servicesg
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FISH COLLECTED FOR_ TISSUE ANALYSIS

Station Number Station Name Chj(‘ka&lu) : Pm’& Lake A
Date Collected 2 /10 Jac Time /300 Collected By M;jls, Miller Mefzmerer, Vogel,
T Cally Sarifsarn, Brami
, ) 5o &

Method of Collection Selne / E/cc,froslnoc,é;’lﬁ

=
Fish Species Sex Length Weight Age Sample #
KM’P Q) 237 5/55 f’71012-

. a4

Cm}ap, e (¢ g) {o

Je (2] & /é_//
Ly (QJ 7 44













City of Louisville June 1997
Environmental Management Report - Chickasaw Park Lake ADVENT Project 46571

APPENDIX B - RISK ASSESSMENT PARAMETERS

Identification of Contaminants of Concern

Contaminants of concern (COCs) for this risk assessment have be selected as dioxin and
furans. This is based on historical sampling, previous evaluations, regulatory and
community concerns, and current sampling results. The individual dioxin and furan
congeners detected in the current sediment samples are presented in Table 1. As shown in
the Table, no 2,3,7,8-TCDD was detected in the samples. The predominant detected
congener was OCDD. COCs, other than the detected dioxin/furan congeners, were not

evaluated as part of this assessment.

Exposure Assessment

The predominant types of receptor populations considered in this assessment are nearby
residents who fish i_n the lake. Exposures to both adults and children through consumption
of fish from the lake and incidental contact with lake sediments are considered to be
possible. Because expOSL;res are assumed to result from consumption of fish, the rate of
consumption (grams/day) for children versus adults are assumed to be proportional to
increases in body weight from child to adult. Also, the cancer risk level from exposure to
dioxins is averaged over a lifetime of exposure and does not reflect acute or subchronic
exposures to children.  Therefore, the precalculated risk-based concentrations are
appropriate for both children and adults. The ingestion rate is assumed to be 6.5 g/day
based on USEPA (1994a) estimates of fish consumption. The actual level of fish

consumption from Chickasaw Lake is expected to be much less.

Current sediment conditions are used to estimate potential dioxin concentrations in fish
tissue and possible exposure levels to people. Fish tend to accumulate dioxins as a function

of sediment concentrations, type of dioxin congeners present, and fat content of the fish.







City of Louisville June 1897
Environmental Management Report - Chickasaw Park Lake ADVENT Project 46571

The uptake of dioxins appear to occur at a lower level than that of PCBs (USEPA, 1994).
USEPA guidance (1994c) was used to estimate concentrations of dioxins in fish tissue as-a
result of the concentrations in sediment. The methodology and calculations for this
estimation are presented in the Development of Risk-Based Screening Levels section of this

assessment.

Toxicity Assessment

Currently, there is much debate on the actual carcinogenic potency and toxicity of dioxins.
Because of the uncertainty involved in the toxicity assessment of dioxins and furans, this
assessment uses the current Cancer Slope Factor (CSF) for 2,3,7,8-TCDD presented in
HEAST of 0.156 (ng/Kg-day)". For carcinogenic health effects, CSFs estimate the risk of
developing cancer that corresponds to estimated exposure concentration. The
concentrations of t'he individual dioxin/furan congeners are converted to toxicity
equivalences (TEQs) using toxicity equivalency factors (TEFs) based on 2,3,7,8-TCDD.
The use of the TEFs and calculation of TEQs follows current state and federal guidance.
The CSF for 2,3,7;8-TCDD is then used for all of the converted TEQs of the other dioxin

congeners. Noncarcinogenic health effects were not evaluated in this assessment.

Risk Characterization

The purpose of the risk characterization step is to combine the exposure and toxicity
estimates into an integrated expression of human health risk. The risk characterization for
the lake sediments follows guidance provided by the KDEP if different from USEPA
guidance for risk characterization. The initial phase of the risk characterization developed
risk-based screening levels. The risk characterization uses acceptable risk levels determined

by the KDEP.







June 1997

City of Louisville
ADVENT Project 46571

Environmental Management Report - Chickasaw Park Lake

Carcinogenic risk is expressed as the upper-bound excess probability of an individual
developing cancer over their lifetime following exposure to a given chemical concentration
for a specified period of time. Carcinogenic risk estimates are computed by multiplying the
chronic daily intake prorated over a lifetime of exposure by the CSF for each carcinogen of

interest. Cancer risks associated with current conditions have been characterized.
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AT 1~ 27-97 TIME - RATE {CLEANING, ETC.) — HRS. WELL CASING ELEV.
—
» SAMPLING SEALE | LABORATCRY ovArRU SOL CLASSFICATION
-1 T — ~ ] SAMPLE REACINGS
0L EPTH {157 e[ 2MN0 87| 3RO & Tigt
5" st T —~ 1 = 1nzd — - Graey s by CLAY
5 0-0, -
— 5
Q
0
¥ . -
| //———J
| ///
i 0 //’:"//J
//‘_’"_
.-i 5
a
i

N A

OISPOSITON OF CUTTINGS
BORING TERMINATSD: 0.5 £
BOANG REFUSAL:
WATER TC8 DEPTH:

R TR ol -2

METHOO OF ADVANCING BCANG

HOLLOW STEM AUGER
ROTARY CAILL: W/MUO: WIWATER: W/AR:

DIAMCNO CORE (SZE)

siaewn s WLETR







. 08 NMUMBER I 571
FIELD ADVENT oo Chickasaw Park
ING 303 NORTH HURSTBOURNE PARKWAY oy 55~
REPORT SUITE 250 3
LOUISVILLE, KENTUCKY 40222 : oare 3727-%7 e 1120
SAMPLING INFORMATION SAMPLE LD. NUWBER : 55-1 HAZARDOUS? : YES ___ NO _X_ UNKNOWN
SO SAMPLING DATA : .
~-27-17  SAMPLER TYPE & MATERAL Shainless steel head augec s poon
SAMPLING OATE: = o e O _ O 5 PJ— hd 4 H
T™E Lo SAMPLING DEPTH :
SAMPLE DESCRIPTION @m , s.)L~7 CUAY
WELL SAMPLING DATA : —
- PURGE METHOO & MATERIALS
SAMPLING CATE:
- VOLUME OF WATER N WELL AND SAND PACX
TME? ————————  VOUUME OF WATER PLAGED
PURGE DATE -~ START TIE - ENG ThE
SAMPLER TYPE & MATERIALS -
SAMPLE DESCRPITION -
TOTAL WELL DEPTH — DEPTH TO GROUND WATER ~
CONTANER PRESERVATIVE/
TYPE ] VOLLME NOMBER PREPARATION FLTERNG COMMENTS
alass Uok ya - — ga90
T
FIELD MEASUREMENTS
PARAMETER EQUPMENT LD, 15t READNG 2rd READING 3rd READING 4th READNG
pH {STD UNITS) —
TEM® (-C) —
.. _ SPEC. COND (um/cm) —
I
I
T™E -
DATE -
GENERAL INFORMATION earen _Suany PO /1- 1 —
SAMPLES COULECTED BY TSE . AHL
SPECIAL HANODLING
MODE OF SHPMENT X CAR/TAUCK B8uUS PLANE COMMER. VEH.

COMMENTS [CALBRANONS, FELD MODFICATIONS, NSTRUMENT PROBLEMS )
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ROTARY CRLL: W/MUO:
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SAMPLING DEPTH

SAMPLE DESCRPTICN
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- -
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VOULUME CF WATER PURGED

- ARGEDATE o ————————

START TME END ThE

SAMPLER TYPE & MATERIALS

SAMPLE DESCRPITION
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TOTAL WELL DEPTH
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o lass Hoz 2 - ~ g 290
v
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TEM® (C) e
.. SPEC. COND fum/cm) N -
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0aTE -
E—
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Microbac Laboratories, Inc.
Analytical Services Laboratory Div.
3323 Gilmore Industrial Blvd.
Louisville, KY 40213
PHONE: (502)-962-6400  FAX: (502)-962-6411

Advent Environmental, Inc.
303 N. Hurstbourne Ln., Ste. 250
Louisville, KY 40222

ATT: SCOTT KELLY RECEIVED MpY 00 1997

Reference:
Project # : ADVENT
Location : KY
Samples Recv'd : Mar 27, 1997
Qty of Samples : 6

Enclosed are the results of the tests requested. The samples were
analyzed utilizing the appropriate EPA approved methods. Where
EPA allows alternate methods, the Best Available Technology was
used.

ASLI performs their services with reasonable care and diligence
normal to the .analytical testing laboratory industry. QA/QC
results met the necessary EPA parameters before your testing
began. In the unlikely event of an error, ASLI's sole responsib-
ility is to re-perform the testing at its own expense. All asso-
ciated Quality Control information will be maintained at ASLI. A
copy of this data can be forwarded upon request. Record retention
is conditional upon payment of invoice.

It has been a pleasure serving you. If there are any questions

concerning the results or ASLI's policies, please feel free to
contact me.

Sincerely;

?M plre
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Project: Microbac Laboratories
Quanterra Lot Number: H7D010108
Date: April 22, 1997

Project Narrative

Six (6) samples were received on 01-Apr-97 for the analysis of total tetra through octa (Cl4-Clg) dioxin
and furan homologs. The samples and the blank were spiked with an internal standard mixture
containing 1.0 ng each of 13C-TCDD, 13C-TCDF, 13C-PeCDD, 13C-PeCDF, 13C-HxCDD, 13C-HxCDF,
13C-HpCDD, 13C-HpCDF and 2.0 ng of 13C-OCDD. The samples and the blank were analyzed using the
EPA reference method described in RCRA SW-846, Method 8290. Extracts were analyzed by GC/MS
operating in the selected ion monitoring mode for enhanced sensitivity. The results reported herein are
applicable to the samples submitted for analysis only. It is recommended that if this report is reproduced,
it is reproduced in its entirety.

Samples ADV173A and ADV173 exhibited the 2,3,7,8-TCDF internal standard recoveries that were less
than 40%. We believe the low internal standard recovery was a matrix effect since the blank and
laboratory control sample had acceptable internal standard recoveries. However, the 10:1 signal to noise
criteria was met and the data is reported as is as.

Sample Preparation - Solid A 10 (wet weight) gram aliquot of each sample and 10 grams of quartz sand
(for the blank) were weighed into separate Soxhlet thimbles. The samples and the blank were spiked with
the internal standard mixture, followed by a Soxhlet extraction with toluene for sixteen hours. The
resulting extracts were filtered into a KD flask and the volume reduced to approximately 1 ml.

Sample Cleanup -The sample and the blank extracts were cleaned up using dual column chromatography
consisting of an acid-modified silica gel column followed by a neutral alumina column to aid in the
removal of chemical interferences. Final extracts were concentrated to near dryness and raised to 20 pl
with 2.0 ng 13C-1,2,3,4-TCDD and 2.0 ng 13C-1,2,3,7,8,9-HxCDD which were used as recovery
standards.

Total Dioxin and Furan Analysis - The samples and the blanks were analyzed for total dioxin and furan
homologs from Cly-Clg. The standard analyzed each shift consisted of:

Dioxins Dibenzofurans
13¢-2,3,7,8-TCDD 13¢-2,3,7,8-TCDF
13¢-1,2,3,4-TCDD 13C-1,2,3,7,8-PeCDF
13¢-1,2,3,7,8-PeCDD 13C.1,2,3,4,7,8-HxCDF
13¢-1,2,3,6,7,8-HxCDD 13¢.1,2,3,4,6,7,8-HpCDF
13¢.1,2,3,7,8,9-HxCDD 2,3,7,8-TCDF
13¢-1,2,3,4,6,7,8-HpCDD 1,2,3,7,8-PeCDF
13c-0cpD 2,3,4,7,8-PeCDF
2,3,7,8-TCDD 1,2,3,4,7,8-HxCDF
1,2,3,7,8-PeCDD ‘ 1,2,3,6,7,8-HxCDF
1,2,3,4,7,8-HxCDD 2,3,4,6,7,8-HXCDF
1,2,3,6,7,8-HXxCDD , 1,2,3,7,8,9-HxCDF
1,2,3,7,8,9-HxCDD ' 1,2,3,4,6,7,8-HpCDF
1,2,3,4,6,7,8-HpCDD 1,2,3,4,7,8,9-HpCDF

OCDD OCDF
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Project: Microbac Laboratories
Quanterra Lot Number: H7D010108
Date: April 22, 1997

Project Narrative

Response factors were calculated for each compound in the standard relative to its 13C 1abeled homolog.
Native OCDF is calculated against 13C-OCDD. A five-point calibration plot was analyzed. The mean
response factors obtained from this five-point calibration were used for all subsequent calculations. The
daily calibration standards, analyzed on the same day as the samples, met the method criteria for all native
analytes. ’

The extracts were analyzed using HRGC/HRMS scanning in the selected ion monitoring mode for
enhanced sensitivity. The column used for the analysis was a 60 m DB-5 type fused silica capillary

column.

Totals - The results for the totals analysis are reported in pg/g for the solid samples and pg/L for the water
with the total amount of each homologous group calculated. For any homologous series of dioxins or
furans that contain more than one 2,3,7,8-substituted isomer, the total result for that series is the sum of
the individual 2,3,7,8-substituted isomers (calculated using their specific Response Factors) and all other
non-2,3,7,8-substituted isomers (calculated using the average Response Factor of the individual 2,3,7,8-
substituted isomers in that homologous series).

Detection Limits - When an analyte is not detected, a sample specific detection limit is calculated for that
analyte. This is done by first determining the GC/MS peak height of the noise or interferent in the
expected region of the analyte signal. This value is multiplied by the number 2.5 which serves as a safety
factor. The 2.5 safety factor is disregarded if the noise present in the analyte region is a result of chemical
interferences. The resulting signal response value is then used to estimate the minimum detectable
analyte amount. The result is the estimated sample detection limit.

QA\QC - Routine laboratory QA/QC was followed. Recoveries for the internal standards for each sample
are presented with the sample analysis data.
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METHOD / ANALYST SUMMARY
H7D010108
ANALYTICAL ANALYST
METHOD ANALYST ID
SWB46 8290 David I. Thal 012944
SW846 8290 Mellisa A. Skertich 010265
References:
SwW846 "Test Methods for Evaluating Solid Waste, Physical/Chemical

Methods", Third Edition, November 1986 and its updates.






Microbac Laboratories, Inc.
Analytical Services Laboratory Div.
3323 Gilmore Industrial Blvd.
Louisville, KY 40213
PHONE: (502)-962-6400  FAX: (502)-962-6411

Advent Environmental, Inc. PAGE
303 N. Hurstbourne Ln., Ste. 250
Louisville, KY 40222
ATT: SCOTT KELLY
Ref: results of requested analysis
Sample information:
Received from: Advent Environmental, Inc.
Project #: ADVENT
Site Location: KY

Taken on : Mar 27, 1997 Time: 11:20
Type: SOLID Customer ID #: C.P. SS-1
Preservation: ICE Container: GLASS
ASLI ID #: ADVO173A Date sample received: Mar 27, 1997
mnalyst: PP Method: 8290 / DIOXIN / FURAN METHOD 8290
SEE ATTACHED
Kok ok ok ok ok Teasted : 4/01/97 Khkkkk*k
Reviewed By: // DATE: 4/22./97

/)






MICROBAC LABORATORIES, INC.

Client Sample ID: ADV173A C.P. SS-1

Dioxins
Lot-Sample #...: H7D010108-001 Work Order #...: C8V20101 Matrix.........:
Date Sampled...: 03/27/97 Date Received..: 04/01/97
Prep Date...... : 04/03/97 Analysis Date..: 04/17/97
Prep Batch #...: 7093141
Dilution Factor: 1
DETECTION

PARAMETER RESULT LIMIT UNITS METHOD
2,3,7,8-TCDD ND 0.39 pPg/g9 SW846 8290
Total TCDD ND 0.86 rg/g SW846 8290
1,2,3,7,8-PeCDD ND 0.75 pg/g SW846 8290
Total PeCDD ND 0.75 pg/g9 SW846 8290
1,2,3,4,7,8-HxCDD ND 0.37 rPg/g SW846 8290
1,2,3,6,7,8-HxCDD ND 0.39 pg/g SWB46 8290
1,2,3,7,8,9-HxCDD 0.65 J pg/g SW846 8290
Total HxCDD 4.2 3 pg/g SW846 8290
1,2,3,4,6,7,8-HpCDD 6.3 pa/g SW846 8290
Total HpCDD 16 pg/g SWB46 8290
OCDD 230 B pg/g SW846 8290
2,3,7,8-TCDF ND 0.29 pg/g SW846 8290
Total TCDF ND 1.0 pg/g SW846 8290
1,2,3,7,8-PeCDF ND 0.44 pg/g SW846 8290
2,3,4,7,8-PeCDF ND 0.42 pg/g SWB46 8290
Total PeCDF ND 0.43 pg/g SW846 8290
1,2,3,4,7,8-HXCDF ND 0.41 pg/g SWB846 8290
1,2,3,6,7,8-HxCDF ND 0.36 vg/g SW846 8290
2,3,4,6,7,8-HxCDF ND 0.41 pg/g SW846 8290
1,2,3,7,8,9-HXCDF ND 0.48 rg/g SWB846 8290
Total HxCDF ND 0.41 pg/g9 SW846 8290
1,2,3,4,6,7,8-HpCDF ND 0.29 pg/g SW846 8290
1,2,3,4,7,8,9-HpCDF ND 0.25 pg/g SWB46 8290
Total HpCDF ND 0.32 rg/g SW846 8290
OCDF 0.15 J rg/g SW846 8290

PERCENT RECOVERY
INTERNAL STANDARDS RECOVERY LIMITS
13¢-2,3,7,8-TCDD 48 (40 - 135)
13¢-1,2,3,7,8-PeCDD 53 (40 - 135)
13¢-1,2,3,6,7,8-HxCDD 50 (40 - 135)
13¢-1,2,3,4,6,7,8-HpCDD 60 (40 - 135)
13C-0OCDD 61 (40 - 135)
13C-2,3,7,8-TCDF 34 * (40 - 135)
13Cc-1,2,3,7,8-PeCDF 65 (40 - 135)
13Cc-1,2,3,4,7,8-HxCDF 55 (40 - 135)
13c-1,2,3,4,6,7,8-HpCDF 48 (40 - 135)
NOTE (S) -

J Estimated result. Result is less than the reporting limit.

B Method blank contamination. The associated method blank contains the target analyte at a reportable level,

* Surrogate recovery is outside stated control limits.






Microbac Laboratories, Inc.
Analytical Services Laboratory Div.
3323 Gilmore Industrial Blvd.
Louisville, KY 40213
PHONE: (502)-962-6400  FAX: (502)-962-6411

Advent Environmental, Inc. PAGE
303 N. Hurstbourne Ln., Ste. 250
Louisville, KY 40222
ATT: SCOTT KELLY
Ref: results of requested analysis
Sample information:
Received from: Advent Environmental, Inc.
Project #: ADVENT
Site Location: KY
Taken on : Mar 27, 1997 Time: 11:30
Type: SOLID Customer ID #: C.P. SS-2
Preservation: ICE Container: GLASS
ASLT ID #: ADV01l73B Date sample received: Mar 27, 1997
mnalyst: PP Method: 8290 / DIOXIN / FURAN METHOD 8290
SEE ATTACHED
EEREX X Tested : 4/01/97 *kkkkk

g 1]
Reviewed By: 347/ DATE: 4/22/97






MICROBAC LABORATORIES, INC.

Client Sample ID: ADV173B C.P. SS-2

Dioxins
Lot-Sample #...: H7D010108-002 Work Order #...: C8V23101 Matrix.........:
Date Sampled...: 03/27/97 Date Received..: 04/01/97
Prep Date...... : 04/03/97 Analysis Date..: 04/18/97
Prep Batch #...: 7093141
Dilution Factor: 1
DETECTION

PARAMETER RESULT LIMIT UNITS METHOD
2,3,7,8-TCDD ND 0.43 pg/g SW846 8290
Total TCDD ND 1.6 rg/g SW846 8290
1,2,3,7,8-PeCDD ND 1.1 rg/g SW846 8290
Total PeCDD ND 1.1 pg/g SW846 8290
1,2,3,4,7,8-HxCDD ND 0.82 pg/g9 SW846 8290
1,2,3,6,7,8-HxCDD ND 0.77 pg/g SW846 8290
1,2,3,7,8,9-HxCDD ND 0.73 pg/g SW846 8290
Total HxCDD 1.6 J,0 pg/g SW846 8290
1,2,3,4,6,7,8-HpCDD 2.9 J pg/g SW846 8290
Total HpCDD 4.2 J pg/g SW846 8290
0oCDD 160 B rg/g SW846 8290
2,3,7,8-TCDF ND 0.94 pg/g SW846 8290
Total TCDF ND 1.5 pa/g SW846 8290 .
1,2,3,7,8-PeCDF ND 0.50 Pg/g SW846 8290
2,3,4,7,8-PeCDF ND 0.47 pg/g SW846 8290
Total PeCDF ND 0.49 pa/g SW846 8290
1,2,3,4,7,8-HxCDF ND 0.31 pg/g SW846 8290
1,2,3,6,7,8-HxCDF ND 0.28 pg/g SW846 8290
2,3,4,6,7,8-HXCDF 0.22 J,0 Pg/g SW846 8290
1,2,3,7,8,9-HxXCDF ND 0.41 pg/g SW846 8290
Total HXCDF 0.22 J,0 pg/g SW846 8290
1,2,3,4,6,7,8-HpCDF ND 0.44 pg/g SW846 8290
1,2,3,4,7,8,9-HpCDF ND 0.54 pg/g SW846 8290
Total HpCDF ND 0.48 prg/g SW846 8290
OCDF 0.20 J pg/g SW846 8290

PERCENT RECOVERY
INTERNAL STANDARDS RECOVERY LIMITS
13¢-2,3,7,8-TCDD 50 (40 - 135)
13C¢-1,2,3,7,8-PeCDD 53 (40 - 135)
13¢-1,2,3,6,7,8-HXCDD 54 (40 - 135)
13C-1,2,3,4,6,7,8-HpCDD 68 {40 - 135)
13C-0CDD 65 (40 - 135)
13C-2,3,7,8-TCDF 30 * (40 - 135)
13C¢-1,2,3,7,8-PeCDF 67 (40 - 135)
13C-1,2,3,4,7,8-HxCDF 60 (40 - 135)
13C¢-1,2,3,4,6,7,8-HpCDF 54 (40 - 135)
NOTE(S) :

J Estimated result. Result is less than the reporting limit.
Q Estimated maximum possible concentration (EMPC).

B Method blank contamination. The associated method blank contains the target analyte at a reportable level.

* Surrogate recovery is outside stated control limits.






Microbac Laboratories, Inc.
Analytical Services Laboratory Div.
3323 Gilmore Industrial Blvd.
Louisville, KY 40213
PHONE: (502)-962-6400 FAX: (502)-962-6411

Advent Environmental, Inc. PAGE
303 N. Hurstbourne Ln., Ste. 250
Louisville, KY 40222
ATT: SCOTT KELLY
Ref: results of requested analysis
Sample information:
Received from: Advent Environmental, Inc.
Project #: ADVENT
Site Location: KY

Taken on : Mar 27, 1997 Time: 11:45
Type: SOLID Customer ID #: C.P. SS-3
Preservation: ICE Container: GLASS
ASLI ID #: ADV0173C Date sample received: Mar 27, 1997
mnalyst: PP Method: 8290 / DIOXIN / FURAN METHOD 8290
SEE ATTACHED
EEE R E X3 Tested : 4/01/97 kok ok ok kk
Reviewed By: /’// DATE: 4/22‘/97

/
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MICROBAC LABORATORIES, INC.

Client Sample ID: Apvi73c C.P. S5-3
Dioxins
Lot-Sample #...: H7D010108-003 Work Order #...: C8V24101 Matrix......... : SOLID
Date Sampled...: 03/27/97 Date Received..: 04/01/97
Prep Date......: 04/03/97 Analysis Date..: 04/18/97
Prep Batch #...: 7093141
Dilution Factor: 1
DETECTION

PARAMETER RESULT LIMIT UNITS METHOD
2,3,7,8-TCDD ND 0.40 pg/g SW846 8290
Total TCDD ND 0.74 pg/g SW846 8290
1,2,3,7,8-PeCDD ND 0.39 pa/g SW846 8290
Total PeCDD ND 0.39 rg/g SW846 8290
1,2,3,4,7,8-HxCDD ND 0.18 pg/g SW846 8290
1,2,3,6,7,8-HxCDD ND 0.34 pg/g SW846 8290
1,2,3,7,8,9-HxCDD 0.29 J pg/g9 SW846 8290
Total HxCDD 2.1 J pg/g SW846 8290
1,2,3,4,6,7,8-HpCDD 2.0 J pa/g SW846 8290
Total HpCDD 4.5 3 ra/g SW846 8290
OCDD 65 B rg/g9 SW846 8290
2,3,7,8-TCDF ND 0.22 pg/g SW846 8290
Total TCDF 0.42 J,Q pg/g SW846 8290
1,2,3,7,8-PeCDF ND 0.33 pg/g SW846 8290
2,3,4,7,8-PeCDF ND 0.31 Pg/g SW846 8290
Total PeCDF ND 0.32 rg/g SW846 8290
1,2,3,4,7,8-HXCDF ND 0.19 pg/g SW846 8290
1,2,3,6,7,8-HxCDF ND 0.17 pa/g SW846 8290
2,3,4,6,7,8-HxCDF 0.16 J pg/g SW846 8290
1,2,3,7,8,9-HXCDF ND 0.18 pPg/g SW846 8290
Total HxCDF 0.16 J pg/g SW846 8290
1,2,3,4,6,7,8~-HpCDF 0.15 J pa/g SWB46 8290
1,2,3,4,7,8,9-HpCDF ND 0.14 pg/g SW846 8290
Total HpCDF 0.15 J pa/g SW846 8290
OCDF 0.10 J pa/g SW846 8290

PERCENT RECOVERY
INTERNAL STANDARDS RECOVERY LIMITS
13C-2,3,7,8-TCDD 58 (40 - 135)
13¢-1,2,3,7,8-PeCDD 65 (40 - 135)
13C-1,2,3,6,7,8-HxCDD 58 (40 - 135)
13¢-1,2,3,4,6,7,8-HEpCDD 71 (40 - 135)
13C-0CDD 73 (40 - 135)
13C-2,3,7,8-TCDF 46 (40 - 135)
13¢-1,2,3,7,8-PeCDF 66 (40 - 135)
13¢-1,2,3,4,7,8-HxXCDF 59 (40 - 135)
13Cc-1,2,3,4,6,7,8-HpCDF 55 (40 - 135)
NOTE(S) :

J Estimated result. Result is less than the reporting limit.

B Method blank contamination. The associated method blank contains the target analyte at a reportable level.

Q Estimated maximum possible concentration (EMPC).






Microbac Laboratories, Inc.
Analytical Services Laboratory Div.
3323 Gilmore Industrial Blvd.
Louisville, KY 40213
PHONE: (502)-962-6400  FAX: (502)-962-6411

Advent Environmental, Inc. PAGE
303 N. Hurstbourne Ln., Ste. 250
Louisville, KY 40222
ATT: SCOTT KELLY
Ref: results of requested analysis
Sample information:
Received from: Advent Environmental, Inc.
Project #: ADVENT
Site Location: KY

Taken on : Mar 27, 1997 Time: 12:20
Type: SOLID Customer ID #: C.P. SS5-4
Preservation: ICE Container: GLASS
ASLI ID #: ADV0173D Date sample received: Mar 27, 1997
nalyst: PP Method: 8290 / DIOXIN / FURAN METHECD 8290
SEE ATTACHED
*kkkk Kk Tested : 4/01/97 gtk kK

B 1]
Reviewed By: 2} v DATE: 4/22/97
{






MICROBAC LABORATORIES, INC.

Client Sample ID: ADV173D C.P. SS-4
Dioxins
Lot-Sample #...: H7D010108-004 Work Order #...: C8V25101 Matrix......... : SOLID
Date Sampled...: 03/27/97 Date Received..: 04/01/97
Prep Date...... : 04/03/97 Analysis Date..: 04/18/97
Prep Batch #...: 7093141
Dilution Factor: 1
DETECTION

PARAMETER RESULT LIMIT UNITS METHOD
2,3,7,8-TCDD ND 1.1 pg/g SW846 8290
Total TCDD ND 1.1 pg/g9 SW846 8290
1,2,3,7,8-PeCDD ND 0.92 vg/g SW846 8290
Total PeCDD ND 0.92 pg/g SW846 8290
1,2,3,4,7,8-HxCDD ND 0.66 pg/g SWB46 8290
1,2,3,6,7,8-HxCDD ND 0.62 pg/g SW846 8290
1,2,3,7,8,9-HXCDD ND 5.9 pg/g SW846 8290
Total HxCDD 0.43 J,0 pg/g SW846 8290
1,2,3,4,6,7,8-HpCDD 1.2 J pg/g SW846 8290
Total HpCDD 2.6 J rg/g SW846 8290
OCDD 55 B prg/g SW846 8290
2,3,7,8-TCDF ND 1.1 pg/g SW846 8290
Total TCDF ND 1.1 p9/g SW846 8290
1,2,3,7,8-PeCDF ND 0.83 pg/g SW846 8290
2,3,4,7,8-PeCDF ND 0.79 pa/g SW846 8290
Total PeCDF ND 0.81 rg/g SW846 8290
1,2,3,4,7,8-HxCDF 0.22 J,Q pg/g SW846 8290
1,2,3,6,7,8-HxCDF 0.18 J,Q pg/g SW846 8290
2,3,4,6,7,8-HxCDF 0.36 J pa/g SW846 8290
1,2,3,7,8,9-HXCDF ND 4.4 pg/g SW846 8290
Total HBxCDF 0.75 J,Q pg/g SW846 8290
1,2,3,4,6,7,8-HpCDF ND 4.8 pg/g SW846 8290
1,2,3,4,7,8,9-HpCDF ND 0.38 pg/g SW846 8290
Total HpCDF ND 0.52 pg/g SWB846 8290
OCDF 0.19 J pg/g SWB46 8290

PERCENT RECOVERY
INTERNAL STANDARDS RECOVERY LIMITS
13¢-2,3,7,8-TCDD 73 (40 - 135)
13Cc-1,2,3,7,8-PeCDD 77 (40 - 135)
13C-1,2,3,6,7,8-HxCDD 69 (40 - 135)
13C¢-1,2,3,4,6,7,8-HpCDD 74 (40 - 135)
13C-0CDD 68 (40 - 135)
13¢-2,3,7,8-TCDF 53 (40 - 135)
13C-1,2,3,7,8-PeCDF 79 (40 - 135)
13¢-1,2,3,4,7,8-HxCDF 67 (40 - 135)
13¢-1,2,3,4,6,7,8-HpCDF 62 (40 - 135)
NOTE(S) :

) Estimated result. Result is less than the reporting limit.

Q Estimated maximum possible concentration (EMPC).

B Method blank contamination. The associated method blank contains the target analyte at a reportable level.






Microbac Laboratories, Inc.
Analytical Services Laboratory Div.
3323 Gilmore Industrial Blvd.
Louisville, KY 40213
PHONE: (502)-962-6400  FAX: (502)-962-6411

Advent Environmental, Inc. PAGE
303 N. Hurstbourne Ln., Ste. 250
Louisville, KY 40222
ATT:. SCOTT KELLY
Ref: results of requested analysis
Sample information:
Received from: Advent Environmental, Inc.
Project #: ADVENT
Site Location: KY

Taken on : Mar 27, 1997 Time: 12:35
Type: SOLID Customer ID #: C.P. SS~-5
Preservation: ICE Container: GLASS
ASLT ID #: ADVO173E Date sample received: Mar 27, 1997
nalyst: PP Method: 8290 / DIOXIN / FURAN METHOD 8290
SEE ATTACHED
xxxkxx  Tested : 4/01/97  *rkxxx
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Reviewed By: %‘,/ DATE: 4/22/97






MICROBAC LABORATORIES, INC.

Client Sample ID: ADV173R C.P. SS—5

Dioxins
Lot-Sample #...: H7D010108-005 Work Order #...: C8V26101 Matrix......... : SOLID
Date Sampled...: 03/27/97 Date Received..: 04/01/97
Prep Date......: 04/03/97 Analysis Date..: 04/18/97
Prep Batch #...: 7093141
Dilution Factor: 1
DETECTION

PARAMETER RESULT LIMIT UNITS METHOD
2,3,7,8-TCDD ND 0.44 Pg/g SWB846 8290
Total TCDD ND 0.62 pg/g SW846 8290
1,2,3,7,8-PeCDD ND 0.49 Pg/g SW846 8290
Total PeCDD ND 0.49 pg/g SW846 8290
1,2,3,4,7,8-HxCDD ND 0.71 prg/g SW846 8290
1,2,3,6,7,8-HxCDD ND 0.66 pg/g SW846 8290
1,2,3,7,8,9-HxCDD ND 0.63 pg/g SW846 8290
Total HExCDD 1.8 J pg/g SW846 8290
1,2,3,4,6,7,8-HpCDD 3.7 J,Q pg/g SW846 8290
Total HpCDD 11 Q rg/g SW846 8290
OCDD 140 B pg/g SW846 8290
2,3,7,8-TCDF ND 0.28 pg/g SW846 8290
Total TCDF ND 0.58 pPg/g SW846 8290
1,2,3,7,8-PeCDF ND 0.82 pg/g SW846 8290
2,3,4,7,8-PeCDF ND 0.77 pg/g SW846 8290
Total PeCDF ND 0.80 pg/g SWB46 8290
1,2,3,4,7,8-HxCDF ND 0.28 pg/g SW846 8290
1,2,3,6,7,8-HxCDF ND 0.25 rg/g SW846 8290
2,3,4,6,7,8-HxCDF 0.56 J,Q pg/g SW846 8290
1,2,3,7,8,9-HxCDF ND 0.15 pg/g SW846 8290
Total HxCDF 0.94 J,0 pg/g SWB46 8290
1,2,3,4,6,7,8-HpCDF 0.48 J pg/g SW846 8290
1,2,3,4,7,8,9-HpCDF ND 0.23 pg/g SW846 8290
Total HpCDF 1.2 J3 ra/g SW846 8230
OCDF 0.79 J rg/g SW846 8290

PERCENT RECOVERY
INTERNAL STANDARDS RECOVERY LIMITS
13¢C-2,3,7,8-TCDD 63 {40 - 135)
13C-1,2,3,7,8-PeCDD 71 (40 - 135)
13¢-1,2,3,6,7,8-HxCDD 61 (40 - 135)
i3c-1,2,3,4,6,7,8-HpCDD 67 (40 - 135)
13C-0CDD 71 (40 - 135)
13C-2,3,7,8-TCDF 52 (40 - 135)
13C-1,2,3,7,8-PeCDF 68 (40 - 135)
13C-1,2,3,4,7,8-HxCDF 59 (40 - 135)
13C-1,2,3,4,6,7,8-HpCDF 53 (40 - 135)

14

NOTE (S) -

J Estimated result. Result is less than the reporting limit.
Q "Estimated maximum possible concentration (EMPC).

B Method blank contamination. The associated method blank contains the target analyte at a reportable level.






Microbac Laboratories, Inc.
Analytical Services Laboratory Div.
3323 Gilmore Industrial Blvd.
Louisville, KY 40213
PHONE: (502)-962-6400  FAX: (502)-962-6411

Advent Environmental, Inc. PAGE
303 N. Hurstbourne Ln., Ste. 250
Louisville, KY 40222
ATT: SCOTT KELLY
Ref: results of requested analysis
Sample information:
Received from: Advent Environmental, Inc.
Project #: ADVENT
Site Location: KY

Taken on : Mar 27, 1997 Time: 12:45
Type: SOLID Customer ID #: C.P. SS-6
Preservation: ICE Container: GLASS
ASLI ID #: ADVO1l73F Date sample received: Mar 27, 1997
mnalyst: PP Method: 8290 / DIOXIN / FURAN METHOD 8250
SEE ATTACHED
kxxkk* Tegted : 4/01/97 kkkkk*

r '
Reviewed By: // DATE: 4/22/97






MICROBAC LABORATORIES, INC.

Client Sample ID: ADV173F C.P. S5-6
Dioxins
Lot-Sample #...: H7D010108-006 Work Order #...: C8V27101 Matrix.........: SOLID
Date Sampled...: 03/27/97 Date Received..: 04/01/97
Prep Date...... : 04/03/97 Analysis Date..: 04/18/97
Prep Batch #...: 7093141
Dilution Factor: 1
DETECTION

PARAMETER RESULT LIMIT UNITS METHOD
2,3,7,8-TCDD ND 0.34 pPg/g9 SW846 8290
Total TCDD ND 1.1 pg/g SW846 8290
1,2,3,7,8-PeCDD ND 0.66 pPg/g SW846 8290
Total PeCDD ND 0.66 rg/g SW846 8290
1,2,3,4,7,8-HxCDD ND 0.60 pg/g SW846 8290
1,2,3,6,7,8-HxCDD ND 0.56 pg/g SW846 8290
1,2,3,7,8,9-HxCDD ND 0.53 pP9/g SW846 8290
Total HxCDD 2.0 J ra/g SW846 8290
1,2,3,4,6,7,8-HpCDD 3.2 J pg/g SW846 8290
Total HpCDD 8.7 J pg/g SW846 8290
OCDD 90 B ra/g SW846 8290
2,3,7,8-TCDF ' ND 0.32 pg/g SW846 8290
Total TCDF ND 0.57 P9/g9 SW846 8290
1,2,3,7,8-PeCDF ND 0.35 pg/g SW846 8290
2,3,4,7,8-PeCDF ND 0.33 pg/g SwW846 8290
Total PeCDF ND 0.34 pg/g SW846 8290
1,2,3,4,7,8-HXCDF ND 0.30 prg/g SW846 8290
1,2,3,6,7,8-HxCDF ND 0.26 pg/g SW846 8290
2,3,4,6,7,8-HxCDF ND 0.70 pg/g SW846 8290
1,2,3,7,8,9-HxCDF ND 0.18 pg/g SW846 8290
Total HxCDF 0.26 J,Q pa/g SW846 8290
1,2,3,4,6,7,8-HpCDF 0.14 J,0 pg/g SW846 8290
1,2,3,4,7,8,9-HpCDF ND 0.17 pg/g SW846 8290
Total HpCDF 0.42 J,0 rg/g SW846 8290
OCDF 0.17 J rg/g SW846 8290

PERCENT RECOVERY
INTERNAL STANDARDS RECOVERY LIMITS
13¢-2,3,7,8-TCDD 86 (40 - 135)
13¢-1,2,3,7,8-PeCDD 92 (40 - 135)
13c-1,2,3,6,7,8-HxCDD 89 (40 - 135)
13C-1,2,3,4,6,7,8-HpCDD 102 (40 - 135)
13C-0CDD 102 (40 - 135)
13C-2,3,7,8-TCDF 74 (40 - 135)
13C-1,2,3,7,8-PeCDF 102 (40 - 135)
13C-1,2,3,4,7,8-HXCDF 82 (40 - 135)
13¢-1,2,3,4,6,7,8-HpCDF 85 (40 - 135)
NOTE (S) :

J  Estimated result. Result is less than the reporting limit.
B Method blank contamination. The associated method blank contains the target analyte at a reportable level.
Q Estimated maximum possible concentration (EMPC).







METHOD BLANK REPORT

Dioxins

Client Lot #...: H7D010108 Work Order #...: CBW1G10l MatriX.........:
MB Lot-Sample #: H7D030000-141

Prep Date......: 04/03/97
BAnalysis Date..: 04/14/97 Prep Batch #...: 7093141
Dilution Factor: 1

DETECTION
PARAMETER RESULT LIMIT UNITS METHOD
2,3,7,8-TCDD ND 0.61 pPg/g SW846 8290
Total TCDD ND 0.97 pg/g SW846 8290
1,2,3,7,8-PeCDD ND 0.71 pg/g SWB46 8290
Total PeCDD ND 0.71 ra/g SW846 8290
1,2,3,4,7,8-HxXCDD ND 0.75 pg/g SW846 8290
1,2,3,6,7,8-HxCDD ND 0.70 pg/g SW846 8290
1,2,3,7,8,9-HxCDD ND 0.66 pg/g SWB46 8290
Total HxCDD ND 0.70 pg/g SW846 8290
1,2,3,4,6,7,8-HpCDD ND 0.64 pg/g SW846 8290
Total HpCDD ND 0.64 rg/g SW846 8290
OCDD . 0.41 J,Q vg/g SW846 8290
2,3,7,8-TCDF ND 0.39 pg/g SW846 8290
Total TCDF ND 0.72 pg/g SW846 8290
1,2,3,7,8-PeCDF ND 0.42 pg/g SW846 8290
2,3,4,7,8-PeCDF ND 0.40 pg/g SW846 8290
Total PeCDF ’ ND 0.41 pg/g SW846 8290
1,2,3,4,7,8-HXCDF - ND 0.42 pg/g SW846 8290
1,2,3,6,7,8-HXCDF ND 0.37 pg/g SW846 8290
2,3,4,6,7,8-HxXCDF ND 0.41 pg/g SW846 8290
1,2,3,7,8, 9-HXCDF ND 0.49 pg/g SW846 8290
Total HXCDF ND 0.42 pg/g SW846 8290
1,2,3,4,6,7,8-HpCDF ND 0.34 rg/g SW846 8290
1,2,3,4,7,8,9-HpCDF ND 0.41 rg/g SW846 8290
Total HpCDF ND 0.37 pPg/g SW846 8290
OCDF ND 0.50 pg/g SW846 8290
PERCENT RECOVERY

INTERNAL STANDARDS RECOVERY LIMITS
13¢-2,3,7,8-TCDD 62 (40 - 135)
13c-1,2,3,7,8-PeCDD 68 (40 - 135)
13¢-1,2,3,6,7,8-HxCDD 62 (40 - 135)
13c-1,2,3,4,6,7,8-HpCDD 65 (40 - 135)
13C-0CDD 59 (40 - 135)
13¢-2,3,7,8-TCDF 48 (40 - 135)
13C-1,2,3,7,8-PeCDF 70 (40 - 135)
13C-1,2,3,4,7,8-HXCDF 58 (40 - 135)
13c-1,2,3,4,6,7,8-HpCDF 56 (40 - 135)
NOTE(S) :

Calculations are performed before rounding to avoid round-off errors in calculated resuits.
J Estimated result. Result is less than the reporting limit.
Q Estimated maximum possible concentration (EMPC).






Client Lot #...:
LCS Lot-Samplei:
Prep Date......:
Prep Batch #...:
Dilution Factor:
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LABORATORY CONTROIL. SAMPLE DATA REPORT

H7D010108
H7D030000-141
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INTERNAL STANDARD

13C-2,3,7,8-TCDD

13Cc-1,2,3,7,8-PeCDD
13¢-1,2,3,6,7,8-HxCDD
13¢-1,2,3,4,6,7,8-HpCDD
13C-0CDD
13c-2,3,7,8-TCDF
13¢-1,2,3,7,8-PeCDF
13Cc-1,2,3,4,7,8-HxCDF
13C¢-1,2,3,4,6,7,8-HpCDF

NOTE (S) :

Work Order #...:

Analysis Date..: 04/17/97

SPIKE
AMOUNT
20
100
100
100
100
100
200
20
100
100
100
100
100
100
100
100
200

Dioxins

MEASURED
AMOUNT
19

110
100
100
110

93

180 B
20

96

83

100
100
100
110
110
100
150

PERCENT
RECOVERY
65

75

67

80

87

53

78

63

66

C8W1G1l02

Matrix......... SOLID
PERCENT

UNITS RECOVERY  METHOD
pg/g 96 SW846 8290
ra/g 106 SW846 8290
pg/g 102 SW846 8290
pg/g 105 SW846 8290
pg/g 106 SW846 8290
pg/g 93 SW846 8290
pg/g 88 SW846 8290
pa/g 102 SW846 8290
rg/g9 96 SW846 8290
pg/g 83 SW846 8290
ra/g 102 SW846 8290
pg/g 101 SW846 8290
pg/g 100 SW846 8290
pg/g9 110 SWB46 8290
pg/g 111 SWB46 8290
pg/g 105 SW846 8290
Pg/g 76 SW846 8290
RECOVERY
LIMITS
(40 - 135)
(40 - 135)
(40 - 135)
(40 - 135)
(40 - 135)
(40 - 135)
(40 - 135)
(40 - 135)
(40 - 135)

Calculations are performed before rounding to avoid round-off errors in calculated results.

Bold print denotes control parameters

B Method blank contamination. The associated method blank contains the target analyte at a reportable level.






LABORATORY CONTROL SAMPLE EVALUATION REPORT

Dioxins
Client Lot #...: H7D010108 Work Ordexr #...: C8W1G1l02 Matrix.........:
L.CS Lot-Sampleff: H7D030000-141
Prep Date......: 04/03/97 Analysis Date..: 04/17/97
Prep Batch #...: 7093141
Dilution Factor: 1
PERCENT RECOVERY
PARMMETER RECOVERY LIMITS METHOD
2,3,7,8-TCDD 96 (60 - 140) SW846 8290
1,2,3,7,8-PeCDD 106 (60 - 140) SW846 8290
1,2,3,4,7,8-BxCDD 102 l (60 - 140) SW846 8290
1,2,3,6,7,8-HxCDD 105 (60 - 140) SW846 8290
1,2,3,7,8,9-HxCDD 106 (60 - 140) SW846 8290
1,2,3,4,6,7,8-HpCDD 93 (60 - 140) SwW846 8290
OCDD 88 B (60 - 140) SW846 8290
2,3,7,8-TCDF 102 (60 - 140) SW846 8290
1,2,3,7,8-PeCDF 96 (60 - 140) SW846 8290
2,3,4,7,8-PeCDF 83 (60 - 140) SW846 8290
1,2,3,4,7,8-BHxCDF . 102 (60 - 140) SW846 8290
1,2,3,6,7,8-HxCDF 101 (60 - 140) SW846 8290
2,3,4,6,7,8-HxCDF 100 (60 - 140) SW846 82950
1,2,3,7,8,9-HxCDF 110 (60 - 140) SW846 8290
1,2,3,4,6,7,8-HpCDF . 111 (60 - 140) SW846 8290
1,2,3,4,7,8,9-HpCDF 105 (60 - 140) SW846 82590
OCDF : 76 (60 - 140) SW846 8290
PERCENT RECOVERY
INTERNAL STANDARD RECOVERY LIMITS
13C¢-2,3,7,8-TCDD 65 (40 - 135)
i3c¢-1,2,3,7,8-PeCDD 75 (40 - 135)
13C-1,2,3,6,7,8-HxCDD 67 (40 - 135)
13C-1,2,3,4,6,7,8-HpCDD 80 (40 - 135)
13C-0CDD 87 (40 - 135)
13¢-2,3,7,8-TCDF 53 (40 - 135)
13¢-1,2,3,7,8-PeCDF 78 (40 - 135)
13C-1,2,3,4,7,8-HxXCDF 63 (40 - 135)
13C-1,2,3,4,6,7,8-HpCDF : 66 (40 - 135)
NOTE(S) :

Calculations are performed before rounding to avoid round-off errors in calculated results.
Bold print denotes control parameters
B Method blank contamination. The associated method blank contains the target analyte at a reportable level.






MATRIX SPIKE SAMPLE DATA REPORT

Dioxins
Client Lot #...: H7D010108 Work Order #...: C8M76102-MS Matrix.........: BIOLOGIC
MS Lot-Sample #: H7C190114-001 C8M76103-MSD
Date Sampled...: 03/18/97 Date Received..: 03/19/97
Prep Date...... : 03/20/97 Analysis Date..: 03/31/97
Prep Batch §#...: 7079133
Dilution Factor: 1
SAMPLE SPIKE MEASRD PERCENT
PARAMETER AMOUNT AMT AMOUNT UNITS RECOVERY RPD METHOD
2,3,7,8-TCDD ND 200 180 rg 92 SW846 8290
ND 200 ~ 190 Pg 96 " 4.2 SW846 8290
1,2,3,7,8-PeCDD 2.4 1000 1000 rg 101 SW846 8290
2.4 1000 1000 Pg 104 2.9 SW846 8290
1,2,3,4,7,8-HxCDD 3.4 1000 1000 Prg 105 SW846 8290
3.4 1000 1000 Pg 105 0.0 SW846 8290
1,2,3,6,7,8-HxCDD 5.3 1000 1000 Pg 99 SW846 8290
5.3 1000 1000 Pg 100 0.99 SW846 8290
1,2,3,7,8,9-HxCDD 5.3 1000 990 Pg 98 SW846 8290
5.3 1000 1000 rg 101 3.0 SWB46 8290
1,2,3,4,6,7,8-HpCDD 43 1000 920 B Pg 88 SW846 8290
43 1000 9S30 B rg 89 1.2 SW846 8290
OoCDD 260 2000 1900 B pg 84 SW846 8290
260 2000 1900 B pg 82 1.6 SW846 8290
2,3,7,8-TCDF 200 200 P9 102 SW846 8290
200 200 Prg 98 4.0 SW846 8290
,2,3,7,8-PeCDF ND 1000 910 rg 91 SwW846 8290
ND 1000 940 P9 94 3.6 SW846 8290
2,3,4,7,8-PeCDF ND 1000 840 P9 84 SW846 8290
ND 1000 890 Pg 89 5.4 SwW846 8290
1,2,3,4,7,8-HxCDF 2.7 1000 930 Pg 93 SW846 8290
2.7 1000 960 Pg 96 2.7 SW846 8290
i,2,3,6,7,8-HxCDF ND 1000 810 Pg 81 SW846 8290
ND 1000 870 rg 87 7.1 SW846 8290
2,3,4,6,7,8-HxCDF 2.7 1000 8S0 B Pg 89 SW846 8290
2.7 1000 900 B Pg 89 0.44 SW846 8290
1,2,3,7,8,9-BHxCDF ND 1000 940 Pg 94 SW846 8290
ND 1000 980 Pg 98 4.5 SW846 8290
1,2,3,4,6,7,8-BpCDF 10 1000 960 Pg 95 SW846 8290
10 1000 1000 rg 103 7.8 SW846 8290
1,2,3,4,7,8,9-HpCDF ND 1000 1000 Pg 101 SW846 8290
ND 1000 1100 Pg 112 10 SW846 8290
OCDF 11 2000 1600 Pg 77 SW846 8290
11 2000 1800 Prg 88 14 SwW846 8290

(Continued on next page)






MATRIX SPIKE SAMPLE DATA REPORT

Dioxins
Client Lot #...: H7D010108 Work Order #...: C8M76102-MS Matrix.........: BIOLOGIC
MS Lot-Sample #: H7C190114-001 C8M76103-MSD
PERCENT RECOVERY
INTERNAL STANDARDS RECOVERY LIMITS
13¢-2,3,7,8-TCDD 70 (40 - 135)
75 (40 - 135)
13c¢-1,2,3,7,8-PeCDD 83 (40 - 135)
- 90 (40 -~ 135)
13¢-1,2,3,6,7,8-HxCDD 67 (40 - 135)
73 (40 - 135)
13Cc-1,2,3,4,6,7,8-HpCDD 83 (40 - 135)
88 (40 - 135)
13C-0CDD 89 (40 - 135)
82 (40 -~ 135)
13Cc-2,3,7,8-TCDF 55 (40 - 135)
60 (40 - 135)
13¢-1,2,3,7,8-PeCDF , 84 (40 - 135)
89 (40 - 135)
13C-1,2,3,4,7,8-HxCDF 67 (40 - 135)
73 (40 - 135)
13c-1,2,3,4,6,7,8-HpCDF 71 (40 - 135)
71 (40 - 135)

NOTE (S) :

Calculations are performed before rounding to avoid round-off errors in calculated resuits.
Bold print denotes control parameters
B Method blank contamination. The associated method blank contains the target analyte at a reportable level.






MATRIX SPIKE SAMPLE EVALUATION REPORT

Dioxins
Client Lot #...: H7D010108 Work Order #...: C8M76102-MS Matrix.........: BIOLOGIC
MS Lot-Sample #: H7C190114-001 C8M76103-MSD
Date Sampled...: 03/18/97 Date Received..: 03/19/97
Prep Date......: 03/20/97 Analysis Date..: 03/31/97
Prep Batch #...: 7079133
Dilution Factor: 1
PERCENT RECOVERY RPD
PARAMETER RECOVERY LIMITS RPD LIMITS METHOD
2,3,7,8-TCDD 92 (60 - 140) SW846 8290
96 " (60 - 140) 4.2  (0-50) SW846 8290
1,2,3,7,8-PeCDD 101 (60 - 140) SW846 8290
104 (60 - 140) 2.9 (0-50) SW846 8290
1,2,3,4,7,8-HxCDD 105 (60 - 140) SW846 8290
105 (60 - 140) 0.0 (0-50) SW846 8290
1,2,3,6,7,8-HxCDD 99 (60 - 140) SW846 8290
100 (60 - 140) 0.99 (0-50) SW846 8290
1,2,3,7,8,9-HxCDD 98 (60 - 140) SW846 8290
101 (60 - 140) 3.0 (0-50) SW846 8290
1,2,3,4,6,7,8-HpCDD ‘88 B (60 - 140) SW846 8290
89 B (60 - 140) 1.2 (0-50) SW846 8290
OCDD 84 B (60 - 140) SW846 8290
82 B (60 - 140) 1.6 (0-50) SW846 8290
2,3,7,8-TCDF ' 102 (60 - 140) SW846 8290
98 . (60 - 140) 4.0 (0-50) SWB46 8290
1,2,3,7,8-PeCDF 91 ' (60 - 140) SW846 B290
94 (60 - 140) 3.6 (0-50) SW846 8290
2,3,4,7,8-PeCDF 84 (60 - 140) SW846 8290
89 (60 - 140) 5.4 (0-50) SW846 8290
1,2,3.,4,7,8-HxCDF 93 (60 - 140) SW846 8290
96 (60 - 140) 2.7 (0-50) SW846 8290
1,2,3,6,7,8-HxCDF 81 (60 - 140) SW846 8290
87 (60 - 140) 7.1 (0-50) SW846 8290
2,3,4,6,7,8-HxCDF 89 B (60 - 140) SW846 8290
89 B (60 - 140) ° 0.44 (0-50) SW846 8290
i,2,3,7,8,9-HxCDF 94 (60 - 140) SW846 8290
98 (60 - 140) 4.5 {0-50) SW846 8290
1,2,3,4,6,7,8~-HpCDF 95 {60 - 140) SW846 8290
103 (60 - 140) 7.8 (0-50) SW846 8290
1,2,3,4,7,8,9-HpCDF 101 {60 - 140) SW846 8290
112 (60 - 140) 10 (0-50) SW846 8290
OCDF 77 (60 - 140) SW846 8290
88 (60 - 140) 14 (0-50) SW846 8290

(Continued on next page)






MATRIX SPIKE SAMPLE EVALUATION REPORT

Dioxins
Client Lot #...: H7D010108 Work Order #...: C8M76102-MS Matrix.........: BIOLOGIC
MS Lot-Sample #: H7C190114-001 C8M76103-MSD
PERCENT RECOVERY
INTERNAIL STANDARDS RECOVERY LIMITS
i3¢-2,3,7,8-TCDD 70 (40 - 135)
75 (40 - 135)
13¢-1,2,3,7,8-PeCDD 83 (40 - 135)
90 (40 - 135)
13¢c-1,2,3,6,7,8-HxCDD © 67 (40 - 135)
73 (40 - 135)
13¢-1,2,3,4,6,7,8-HpCDD 83 (40 - 135)
88 (40 - 135)
13C-0CDD 89 (40 - 135)
82 (40 - 135)
13¢-2,3,7,8-TCDF 55 (40 - 135)
' 60 (40 - 135)
13¢-1,2,3,7,8-PeCDF 84 (40 - 135)
' 89 (40 - 135)
13C-1,2,3,4,7,8-ExXCDF 67 (40 - 135)
73 (40 - 135)
13Cc-1,2,3,4,6,7,8-HpCDF 71 (40 - 135)
’ 71 (40 - 135)

NOTE(S) =

Calculations are performed before rounding to avoid round-off errors in calculated results.
Bold print denotes control parameters
B Method blank contamination. The associated method blank contains the target analyte at a reportable level.
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