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reviewed following PES’ internal quality assurance procedures and has been approved for
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1.0 INTRODUCTION

The U.S. Environmental Protection Agency (EPA) Office of Air Quality Planning and
Standards (OAQPS) Emission Standards Division (ESD) is investigating the lime manufacturing
industry to identify and quantify hazardous air pollutants (HAPs) emitted from lime kilns. ESD
requested that EPA OAQPS Emissions, Monitoring and Analysis Division (EMAD) conduct the
required testing. EMAD issued a work assignment to Pacific Environmental Services, Inc. (PES)
to conduct a screening test to collect air emissions data as specified in the ESD test request.
Initial planning, pre-test site survey, and preparation activities were conducted under EPA
Contract No. 68-D7-0002, Work Assignment No. 0/005. Remaining portions of the preparation
and field mobilization were conducted under EPA Contract No. 68-D7-0002, Work Assignment
No. 1/007, and EPA Contract No. 68-D98-004, Work Assignment 1-09. The draft final report
was completed under EPA Contract No. 68-D98-004, Work Assignment Nos. 1-09 and 2-04.
Generation of the Final Report, incorporating EPA’s comments on the Draft Final Report, was
completed under EPA Contract No. 68-D98-004, Work Assignment 3-03

The primary objective was to characterize the controlled emissions of selected HAPs
from a rotary kiln located at Huron Lime Company’s Huron, Ohio facility. The screening tests
were conducted to quantify emission rates of total hydrocarbons (THC), and polychlorinated
dibenzo-p-dioxins and polychlorinated dibenzofurans (PCDDs/PCDFs) at the Kiln No. 3 stack.
Although hydrogen chloride (HCl) was also a target compound, testing was not conducted for
HCI due to an instrument malfunction. The basic test methods that were employed were EPA
Test Methods 1 (sample point location), 2 (effluent gas‘velocity), 3A (oxygen and carbon dioxide
content), 4 (moisture content), Method 23 (PCDDs/PCDFs content) with proposed revisions,
and 25A (THC content). Testing at the facility was conducted on August 31, 1998. One 3-hour
test run was conducted at the scrubber stack to determine PCDDs/PCDFs emissions. Concurrent
with the Method 23 testing, sampling was conducted at the stack breeching to determine
concentrations of oxygen (O,), carbon dioxide (CO,), and THC. Table 1.1 presents the
Emissions Test Log, which summarizes the sample run designators, test dates and times, target
pollutants, and run durations for each of the sampling methods.

PES used three subcontractors for this effort: Air Pollution Characterization and Control
Ltd. (APCC), Paradigm Analytical Laboratories, Inc. (PAL), and Atlantic Technical Services,
Inc. (ATS). APCC provided field testing support for measurement of O,, CO,, and THC
concentrations using Continuous Emission Monitors (CEMs); PAL prepared the XAD®-2 sorbent
resin traps and performed the analysis of the Method 23 sample fractions to determine catch
weights of PCDDs/PCDFs congeners; and ATS provided field testing support and field data
reduction.
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The PES test crew consisted of Michael D. Maret (who served as the Field Team Leader),
Troy Abernathy, Gary Gay, and Paul Siegel. APCC was represented by Aaron Christie and Peter
Day, and ATS was represented by Emil Stewart. Also present during the testing was Michael L. ™
Toney, the EPA Work Assignment Manag.r, Joseph P. Wood from EPA ESD, and Cybele M.
Brockmann of Research Triangle Institute, an ESD contractor. Huron Lime Company was
represented by Mr. A. J. (Tony) Paris.

Figure 1.1 shows the project organization and major lines nf comrmmnication. Section2.0 **
presents the results of the testing; Section 3.0 has a brief process ucscriptiun, section 4.0 gives
descriptions of the sampling locations; Section 5.0 gives descriptions of the sampling and analysis
procedures; and Section 6.0 gives the Quality Assurance/Quality Control procedures that were
employed during the testing program, and the results of calibrations and analytical QA data.

Copies of all field data generated during the testing, the subcontracting laboratory analytical

report, computer calculations and example calculations, calibration data and compressed gas
certifications of analysis, project participants :~.d reprints of the EPA Test Methods are preseﬂfed

in the appendices to this document. Appe...ux ¥ has process and operational data supplied by

¥

{fABLE 1.1
EMISSIONS TEST LOG
HURON LIME COMPANY sHURON, vdiv
. LIS W
- 1
. Sampling
Run No. Date _ Pollutant - _‘Ruq Time - Duration, I
' (24-hr Clock) (minutes!‘ |

Kiln No. 3 Scrubber Stack - T -
M23-0-3 08/31/98 | PCDDs/PCDFs 1750-2128 180
M3A-0O-3 08/31/98 CO,/0, 1749-2134 225
M25A-0-3 08/31/98 | THC 1749-2134 225
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2.0 SUMMARY OF RESULTS

This sectftn summarizes the results of the testing that was conducted on Rotary Kiln
No. 3 at Huron Lime Company’s facility in Huron, Ohio. Due to the design of the kiln and
scrubber, a location did not exist for the inlet. Therefore, testing was conducted only at the
scrubber stack. The following pages present summaries of exhaust gas parameters, pollutant
concentrations, and pollutant mass emission rates.

2.1 PCDDs/PCDFs MEASUREMENTS

Table 2.1 presents the Method 23 sampling parameters and the parameters of the scrubber
stack exhaust gases. Although two sampling ports were available for the collection of an
isokinetic sample, PES only conducted sampling through one of the test ports. This modification
to the testing was made because PES was unsure of the capability of the existing rail system to
support the Method 23 sampling train. Therefore, with the approval of the WAM, PES
conducted tests by traversing two times through a single port. One Method 23 sampling run was
performed at the scrubber stack location. The isokinetic sampling ratio for run M23-0-3 was
102.1 percent (%), which is withih the EPA sampling ratio criterion of 100 + 10%. For purposes
of the calculation of the volumetric flow rates, O, and CO, data were determined from the
Method 3A CEM data, and moisture content was determined by calculating the mass of
condensate collected in the impinger train during the run.

o

In-stack concentrations and associated mass emission rates of the PCDDs/PCDFs
congeners are presented in Table 2.2 for the sampling run. From time to time during the
Method 23 analyses, a peak elutes at the position expected for a particular congener, but the peak
fails validation based on the theoretical split of chlorine isotopes. That is to say the number of
CI** isotopes and the number of CI*’ isotopes attached to the PCDDs/PCDFs congeners should
agree with the CI>/CI”’ ratio occurring in nature. For each congener, this ratio must agree within
15%. 1f the mass ratio of chlorine isotopes does not agree with the natural chlorine isotope ratio,
the peak is then flagged as an Estimated Maximum Possible Concentration, or “EMPC”.

The values presented as “Total PCDDs” are the sum of the “12346789 OCDD”
polychlorinated dibenzo-p-dioxin and all of the dioxins labeled “Total”; “Total PCDFs” is the sum
of the “12346789 OCDF” polychlorinated dibenzofuran and all of the furans labeled “Total”.
“Total PCDDs + Total PCDFs” values are the sum of the “Total PCDDs” and the “Total PCDFs”
values. Values that have been qualified as EMPC have been included in the sums.
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TABLE 2.1

PCDDs/PCDFs SAMPLING AND EXHAUST GAS PARAMETERS
KILN NO. 3 SCRUBBER STACK e
HURON LIME COMPANY - HURON, OHIO

Run No. M23-0-3
Date i S
Clock Time 1750-2128
Total Sampling Time, minutes 180
Average Sampling Rate, dscfm * 0.583
Sample Volume:
dscf® 104912
dscm® 2971
Average Exhaust Gas Temperature, ° F 156
O, Concentration, % by Volume 6.5
CO, Concentration, % by Volume 20.9
Moisture, % by Volume
As Measured 355 .
Saturation, At Gas Temperature 29.7
Exhaust Gas Volumetric Flow Rate: - ’ ‘ L
acfm ¢ B 49,500
dscfm * 29,500
dscmm ® 837
Isokinetic Sampling Ratio, % - 102.1-

* Dry standard cubic feet per minute at 68° F (20° Cyand 1 atm.

® Dry standard cubic feet at 68° F (20° Cj and 1 atm.

¢ Dry standard cubic meters at 68° F (20° C) and 1 atm.

¢ Actual cubic feet per minute at exhaust gas conditions.

¢ Dry standard cubic meters per minute at 68° F (20° C) and 1 atm.

Y
e

.y
A Y]
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TABLE 2.2

PCDDs/PCDFs CONCENTRATIONS AND EMISSION RATES
KILN NO. 3 SCRUBBER STACK
HURON LIME COMPANY - HURON, OHIO

CONCENTRATION *| EMISSION RATE ®

++CONGENER (ng/dsem) (we/he)
DIOXINS:
2378 TCDD 0.00343 0.172
Total TCDD 0.0508 2.55
12378 PeCDD 0.00128 0.0642
Total PeCDD 0.0151 0.757
123478 HxCDD 0.000707 0.0355
123678 HxCDD 0.00101 0.0507
123789 HxCDD 0.00104 0.0524
Total HxCDD 0.00498 0.250
1234678 HpCDD {0.00252} {0.127)
Total HpCDD (0.000572) (0.0287)
12346789 OCDD {0.0107} {0.539)
Total PCDDs (0.0822) (4.13)
FURANS:
2378 TCDF 0.104 5.22
Total TCDF 1.91 96.0
12378 PeCDF 0.0340 1.71
23478 PeCDF 0.0203 1.02
Total PeCDF 0.316 15.9
123478 HxCDF 0.00697 0.350
123678 HxCDF 0.00401 0.201
234678 HxCDF 0.00229 0.115
123789 HxCDF (0.000539) (0.0270)
Total HXCDF 0.0264 1.32
1234678 HpCDF 0.00353 0.177
1234789 HpCDF (0.00114) (0.0574)
Total HpCDF 0.00350 0.176
12346789 OCDF (0.00189) (0.0946)
Total PCDFs (2.260) (113.4)
Total PCDDs + PCDFs (2.342) (117.6)

* Nanograms per dry standard cubic meter at 20°C and 1 atm.

® Micrograms per hour.

() Not Detected. Value shown is the detection limit and is included in totals.
{ } Estimated Maximum Possible Concentration. EMPC values are included in totals.
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Concentrations and emission rates based on or including EMPC values are denoted by braces
({}). Concentrations and emission rates based on values that have been qualified as being
below the detection limit (Not Detected), or ND, are denoted by parentheses ( () ).

Table 2.3 gives two PCDDs/PCDFs concentration-based measurements for the outlet
sampling location. In the second column of the table, the in-stack concentrations of the 2378-
PCDDs/PCDFs congeners as well as the hemologues (i.e., PCDDs and PCDFs groups that have
the same degree of chlorination) are shown adjusted to 7% oxvgen. The fourth column of the
table has the 2378 tetra~-chloro dibenzodioxin (TCDD) toxic equivatent vawucs for those
congeners chlorinated at the 2, 3, 7, and 8 positions. This column represents the in-stack
concentrations of the 2378 congeners after being adjusted for toxicity relative to 2378-TCDDs.
PCDDs/PCDFs congeners that are not chlorinated at the 2, 3, 7, and 8 positions have a relative

toxicity of zero, therefore, the total homologues (e.g., Total TCDD) are not presented in the
Toxic Equivalency columns.

22 CEM MEASUREMENTS

Gas samples were extracted from the stack breeching at the outlet of the induced draft
(ID) fan, conditioned, and transported to the CEMs using heat-traced Teflon® sample lines for the
real-time determination of O,, CO,, and THC concentrations. Table 2.4 presents the THC
concentrations and mass emission rates. O, and CO, concentrations have been corrected for
observed calibration and bias errors using Equation 6C-laszeguired i» Mothad 3A, THC . - .-
concentrations are presented uncorrected, as required in Method 25A; the uncorrected O, and T
CO, concentrations are given in Appendix £..2~-Refer to Appendix D for example equations. B

The THC sampling system drift for the upscale calibration gas was -25.7%. This means
that the reported average result of 0.8 ppm is biased low. If the assumption is made that the drift
was linear for the run, the actual THC concentration would be approximaigly 1.6 ppm.



TABLE 2.3

PCDDs/PCDFs CONCENTRATIONS AND 2378-TCDD TOXIC EQUIVALENT
CONCENTRATIONS ADJUSTED TO 7 PERCENT OXYGEN
KILN NO. 3 SCRUBBER STACK
HURON LIME COMPANY - HURON, OHIO

i CONCENTRATION * 2378-TCDD 2378 TOXIC EQUIVALENCIES
CONGENER (ng/dscm adjusted to 7 percent O,) Toxicity (ng/dscm adjusted to 7 percent O,)

M23-0-3 Equivalence Factor M23-0-3

DIOXINS:

2378 TCDD 000331 1.000 0.00331

Total TCDD 0.0491

12378 PeCDD 0.00123 0.500 0.000617

Total PeCDD 0.0146

123478 HxCDD 0.000682 0.100 0.0000682

123678 HxCDD 0.000975 0.100 0.0000975

123789 HxCDD 0.00101 0.100 0.000101

Total HxCDD 0.00481

1234678 HpCDD {0.00244} 0.010 {0.0000244}

Total HpCDD (0.000552)

12346789 OCDD {0.0104} 0.001 {0.0000104}

Total PCDDs (0.0793) Total PCDDs TEQ {0.00423}

FURANS:

2378 TCDF 0.100 0.100 0.0100

Total TCDF 1.85

12378 PeCDF 0.0328 0.050 0.00164

23478 PeCDF 0.0196 0.500 0.00978

Total PeCDF 0.305

123478 HxCDF 0.00673 0.100 0.000673

123678 HxCDF 0.00387 0.100 0.000387

234678 HxCDF 0.00221 0.100 0.000221

123789 HxCDF (0.000520) 0.100 (0.0000520)

Total HxCDF 0.0255

1234678 HpCDF 0.00341 0.010 0.0000341

1234789 HpCDF (0.00110) 0.010 (0.0000110)

Total HpCDF 0.00338

12346789 OCDF (0.00182) 0.001 (0.00000182)

Total PCDFs (2.182) Total PCDFs TEQ (0.0228)

Total PCDDs + PCDFs (2.261) Total TEQ 0.0271)

* Nanograms per dry standard cubic meter at 20°C and 1 atm and corrected to 7 percent oxygen.
() Not Detected. Value shown is the detection limit and is included in totals.
{ } Estimated Maximum Possible Concentration. EMPC values are included in totals.
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TABLE 2.4

THC CONCENTRATIONS AND EMISSION RATES
KILN NO. 3 SCRUBBER STACK BREECHING
HURON LIME COMPANY - HURON, OHIO

Run No. 0-3
Date . .
Clock Time 1749-2134
Total Sampling Time, minutes 225
O, Concentration, % by Volume 6.5
CO, Concentration, % by Volume 209
Moisture, % by Volume 29.7
Volumetric Flow Rate, dscfi 29,500
THC (as propane):
Formula Weight, Ib/Ib-mole 4411
Concentration, ppmvw ° 0.8
Concentration, ppmvd ~ 1.14
Concentration, ppmvd @ 7%0, ¢ 1.10

Emission Rate, Ib/hr ¢ R

[

Parts per million by volume wet.
Parts per million by volume dry.

o~ o o (-4 »

Pounds per hour.

Dry standard cubic feet per minufq"-af'GWT (20° C) and 1 atm.

e —— ]

Parts per million by volume dry basis corrected to 7% oxygen.



3.0 PROCESS DESCRIPTION

Kiln No. 3 is an inclined rotating kiln built in 1971. High calcium limestone quarried from
Alpena, Michigan, enters the back of the kiln at the highest point of incline and tumbles toward
the front of the kiln via gravity and the rotating motion of the kiln. Combustion air and fuel enter
at the front of the kiln; the primary fuel is coal, with natural gas used during start-up of the kiln.
The lime exits from the front of the kiln

Exhaust from Kiln No. 3 passes through a venturi scrubber, cyclonic mist eliminator, fan,
and exhaust stack. The exhaust stack uses dampers to regulate air flow through the system.
Water is sprayed in the exhaust as it enters the scrubber. Water from the mist eliminator drains to
a sump; river water and clarified water from the settling ponds are also added to the sump. Refer
to Appendix F for a description of how and when this occurs. A portion of the water from the
settling ponds is also pumped to the venturi.

During the testing, an ESD contractor, Research Triangle Institute, monitored and
recorded process operational data; the tabulated data are in Appendix F.
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4.0 SAMPLING LOCATIONS

Source sampling was performed to determine the controlled emissions of PCDDs/PCDFs,
and THC from Kiln No. 3 located at Huron Lime Company’s Huron, Ohio facility. Testing was
conducted at the scrubber stack and the fan-to-stack breeching ductwork. Figure 4.1isa
simplified process air flow schematic showing the sampling locations.

The scrubber stack was 70.5 inches inside diameter (ID) and exhausted emissions to the
atmosphere. As shown in Figure 4.2, the two sampling ports were positioned approximately
240 inches (3.4 diameters) downstream from the breeching to the stack and approximately
840 inches (11.9 diameters) upstream from the stack opening to the atmosphere. As specified by
Method 1, the isokinetic testing required a 24 point traverse matrix consisting of 12 traverse
points on each of the two perpendicular traverse axes. Although two sampling ports were
available for the collection of an isokinetic sample, PES only conducted sampling through one of
the test ports. This modification to the testing was made because PES was unsure of the
capability of the existing rail system to support the Method 23 sampling train. Therefore, with
the approval of the WAM, PES conducted tests by traversing two times through a single port.
The ports used for the CEMs testing were located in the breeching immediately downstream
from the fan and prior to the stack.

A check for the presence of non-parallel or cyclonic flow, as outlined in Section 2.4 of
EPA Method 1, was performed prior to testing. The results of the cyclonic flow test indicated an
average yaw angle (&) of 6.7°. Because the average yaw angle was less than 20°, which is the
maximum allowed by Method 1, the location was considered suitable for isokinetic sampling and
required no adjustment to the alignment of the nozzle direction.



Atmosphere
A

PCDDs/PCDFs
Stack - - Sampling Location ;.
] t ez N
L - CEMs Sampling i
LD. Fan Location
Damper ’l o
Mist
Eliminator
Ve'nturi R L B
Dropout A e
Chamber 7

KilnNo.3 | =

Figure 4.1 Kiln No. 3 Process Air Flow Schematic, Huron Lime £ ¥ - Huron, Ohin
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70.5"
A
Traverse  Distance
Point  From Inside
Number _ Wall (in.)
1 1.48
2 4.72
3 8.32
4 12.5
5 17.6
6 25.1
7 45.4
8 52.9 840"
9 58.0
10 62.2
11 65.8
12 69.0
PCDDs/PCDFs
Sampling Ports
Section A-A !{ /
9 240"
8
J A A
5 Y
4
; CEMs
1 Sampling Ports

Figure 4.2 Kiln No. 3 Scrubber Outlet Sample Port and Sample Point Locations,
Huron Lime Company - Huron, Ohio
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5.0 SAMPLING AND ANALYSIS PROCEDURES

Source sampling was performed at the scrubber stack to determine the concentrations and
mass emission rates of PCDDs/PCDFs and THC. One test run was performed at the stack
location, with the PCDDs/PCDFs run having a net sampling time of 180 minutes and the THC run
having a net sampling time of 225 minutes. The sampling and analytical methods that were used
are summarized in Table 5.1. In Table 5.2, the parameters measured, the sampling methods, the
number of tests performed, and the duration of each test are summarized. Brief descriptions of
the sampling and analysis procedures used are presented below. Copies of all the methods that
were used are presented in Appendix G.

S.1  LOCATION OF MEASUREMENT SITES AND SAMPLE/VELOCITY
TRAVERSE POINTS ‘

EPA Method 1, “Sample and Velocity Traverses for Stationary Sources,” was used to
establish velocity and sample traverse point locations. The process ductwork, and the locations of
measurement sites and traverse points, are discussed in Section 4.0 of this document.

S.2 DETERMINATION OF EXHAUST GAS VOLUMETRIC FLOW RATE

EPA Method 2, “Determination of Stack Gas Velocity and Volumetric Flow Rate (Type S
Pitot Tube),” was used in conjunction with EPA Method 23 to determine exhaust gas velocity. A
Type S Pitot tube, constructed according to Method 2 criteria and having an assigned coefficient
of 0.84, was connected to an inclined-vertical manometer. The pitot tube was inserted into the
duct and the velocity pressure (Ap) was recorded at each traverse point. The effluent gas
temperature was also recorded at each traverse point using a Type K thermocouple. The average
exhaust gas velocity was calculated from the average square roots of the velocity pressure,
average exhaust gas temperature, exhaust gas molecular weight, and absolute stack pressure. The
volumetric flow rate is the product of velocity and the stack cross-sectional area of the duct at the
sampling location.

5.3 DETERMINATION OF OXYGEN AND CARBON DIOXIDE

EPA Method 3A, “Determination of Oxygen and Carbon Dioxide Concentrations in
Emissions from Stationary Sources,” was used to determine the O, and CO, concentrations at the
scrubber outlet test location.
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FABLE 5.1

SUMMARY OF SAMPLING AND ANALYSIS METHODS,
HURON LIME COMPANY - HURON, OHIO

Sampling Method

Parameter or Target

Measurement Principle ||

EPA Method 1

Traverse Point Locatior.. .

RYs

o A

-
~aement g
* el

L]

SUMMARY OF SAMPLING LOCATIONS, TEST PARAI'\IETERS,, e
SAMPLING METHODS, AND NUMBER AND DURATION OF TESTS,
HURON LIME COMPANY - HURON, OHIO

ST

oy

EPA Method 2 Velocity and Flow Rate Differential Pressure,
Thermocouple, and
Angular Measurement

EPA Method 3A CO, and O, Cnntent Micro-Fuel Cell, FINOR

EPA Method 4 Moisture Content Gravimetric

EPA Method 23 (Proposed | PCDDs/PCDFs Gas Chromatography / Mass

Revisions) Spectrometry (GC/MS)

EPA Method 25A THC .?’.; riame fonization Detector “

TABLE 5.2

Sampling o ,;Jumber Duration, “
Location Test Parameter Sampling Meﬂ“i’.‘” 1 of Tests | (minutes)
Kiln No. 3 Exhaust Gas Flow Rate | EPA Method 2 1 180
Scrubber T
Stack CO, & O, Content EPA Method 3A 4 225
Moisture Content EPA Method 4 1 180
PCDDs/PCDFs EPA Method 23 (Proposed 1 180
Revisions)
THC EPA Method 25A - L] 225 |




Continuous emission monitoring (CEM) was performed at the scrubber outlet in the
breeching immediately downstream from the fan. All CEM data was recorded using a
Tracor/Westronics 3000 automatic digital data logger. The CEMs were housed in the APCC
Environmental Monitoring Laboratory positioned at the base of the stack. Stack gas was drawn
from the stack through a heated Teflon® sample line which was maintained at a temperature of
approximately 375°F. A portion of the extracted sample was conditioned to remove moisture
and directed to the O, and CO, analyzers to determine diluent concentrations on a dry basis. The
remaining portion of the stack gas sample was directed to the THC analyzer. Figure 5.1 shows a
schematic of the sampling system.

A Teledyne Analytical Instruments Model 326 O, analyzer was utilized to measure the
percentage concentration of O, in the gas stream. The analyzer utilizes a unique micro-fuel cell
to measure the concentration of O,. The output signal is linear over the specified ranges of
analysis.

A Westinghouse/Maihak FINOR CO, analyzer was used to monitor CO, concentrations.
The measurement principle for CO, is IR absorption. Radiation absorbed by CO, in the sample
cell produces a capacitance change in the detector which is proportional to the CO,
concentration.

54 DETERMINATION OF EXHAUST GAS MOISTURE CONTENT

EPA Method 4, “Determination of Moisture Content in Stack Gases,” was used to
determine the exhaust gas moistyre égrit;gln_t. EPA Method 4 was performed in conjunction with
the EPA Method 23 test run. Integrated, multi-point, isokinetic sampling was performed.
Condensed moisture was determined by recording pre-test and post-test weights of the
impingers, XAD® sorbent module, and silica gel.

S.5 DETERMINATION OF PCDDs/PCDFs

EPA Method 23, “Determination of Polychlorinated Dibenzo-P-Dioxins and
Polychlorinated Dibenzofurans from Stationary Sources,” was used to collect dioxins and furans
at the test location. The proposed rules amending Method 23 as published in the Federal
Register, Volume 60, No. 104, May 31, 1995, were employed. These proposed rules correct
existing errors in the method, eliminate the methylene chloride rinse, and clarify the quality
assurance requirements of the method. A multi-point integrated sample was extracted
isokinetically from the 24 traverse points at the scrubber stack as shown in Section 4.0. Each
traverse point was sampled twice for 7.5 minutes each time. The total run time was of
180 minutes.

The EPA Method 23 sample was pulled through a borosilicate glass nozzle, a heated
glass-lined probe, a precleaned and heated glass fiber filter, a water-cooled condenser coil, and a

sorbent trap containing approximately 40 g of XAD®-2 sorbent resin. The EPA Method 23
sampling train is shown in Figure 5.2.
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The collected samples were extracicu and analyzed according to EPA Method 23 and the
above mentioned proposed rules amendment. The sample components (filter, XAD®, and rinses)
were Soxhlet extracted and combined. The sample was then split with half being archived and
the other half analyzed. Analysis was performed on a high resolution Gas Chromatograph with a
high resolution Mass Spectrometer (GC/MS) detector. ’

5.6 DETERMINATION OF TOTAL HYDROCARBONS iy e
EPA Method 25A, “Determination of Total Gaseous Organic Concentration using a

Flame Ionization Analyzer,” was used to determine the THC concentrations at the test location.

A VIG Industries THC Analyzer (or equivalent), which utilizes a flame ionization detector (FID)

to measure THCs, was calibrated with propane-in-air standards Approximately 5.0 liters per

minute (lpm) of sample gas is drawn from the source through a ‘heated Teflon® sample line. The

sample gas is drawn through a heated filter and valves by a heated pump. The sample gas was -

introduced into the FID chamber and hydroc-zi.¢.s in the sample were jonized by a hydrogen Te

flame. The flame was positioned between two charged plates, and the associated electric field

induced the migration of the ions towards the charged plates. The ion migration resulted in the

generation of a current, which is directly proportional to the amount of THCs present in the
sample.

5.7  CEMs DATA ACQUISITION AND HANDLING

g

Tar ST T

Analyzer responses were recorded by a Tracor/Westronics 3000 digital data logger which
recorded the O,, CO,, and THC concentrations using its integral color printer. Trends were
monitored using the strip chart mode with averages printed digitally at 20-minute intervals and at
the conclusion of the test period. Analyzer responses were recorded by the data logger at
5 second intervals.

'’
e

e
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6.0 QUALITY ASSURANCE/QUALITY CONTROL (QA/QC)
PROCEDURES AND RESULTS

For aﬁ; environmental measurement, a degree of uncertainty exists in the data generated
due to the inherent limitations of the measurement system employed. The goals of a QA/QC
program are to ensure, to the highest degree possible, the accuracy of the data collected. This
section summarizes the QA/QC procedures that were employed by PES in the performance of this
test program. The procedures contained in the reference test methods and in the “Quality
Assurance Handbook for Air Poliution Measurement Systems, Volume III, Stationary Source
Specific Methods,” EPA/600/R-94/038c¢, served as the basis for performance for all testing and
related work activities in this project.

6.1 CALIBRATION AND PREPARATION OF APPARATUS

The preparation and calibration of source sampling equipment is essential in maintaining
data quality. Brief descriptions of the calibration procedures used by PES are presented below.
The results of equipment and sensor calibrations may be found in Appendix E. Detailed
procedures as presented in the EPA test methods are presented in Appendix G.

6.1.1 Barometers

PES used aneroid barometers which were calibrated against the barometric pressure
reported by a nearby National Weather Service station.

6.1.2 Temperature Sensors

Bimetallic dial thermometers and Type K thermocouples were calibrated using the
procedure described in Calibration Procedure 2e of EPA/600/R-94/038¢c. Each temperature
sensor was calibrated over the expected range of use against an ASTM 3C or 3F thermometer.
Table 6.1 summarizes the type of calibrations performed, the acceptable levels of variance, and
the results. Digital thermocouple displays were calibrated using a thermocouple simulator having
a range of Q-Zi(_)’gif.

6.1.3 .Pitot Tubes
PES used Type S pitot tubes constructed according to EPA Method 2 specifications.

Each pitot tube was inspected for conformance to the geometric specifications by the application
of Calibration Procedure 2 of EPA/600/R-94/038c. Pitot tubes that meet these requirements are
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TABLE 6.1

.
N

SUMMARY OF TEMPERATURE SENSOR CALIBRATION DATA

Temp. Temperature, °R Temperature
Sensor Usage "~ . THAEa Toieran’é'e‘;'
LD. Reference Sensor %
7C Stack Gas 534 534 0.0% <£1.5%
500 501- 0.20% <*1.5%
666 665 -0.15% <%1.5%
800 801 0.12% <*1.5%
MB-10 Meter Box
Inlet 493 494 0.20% <+1.0%
536 536 0.0% <+1.0%
666 665 -0.15% <+1.0%
Outlet 492 494 0.40% <+1.0%
536 537 0.19% <+1.0%
666 66° . T <x1.0%




assigned a pitot coefficient, C, , of 0.84. The dimensional criteria and results for each pitot tube
used are presented in Table 6.2.

6.1.4 Differential Pressure Gauges

PES used Dwyer inclined/vertical manometers to measure differential pressures. The
differential pressure measurements included velocity pressure, static pressure, and meter orifice
pressure. Manometers were selected with sufficient sensitivity to accurately measure pressures
over the entire range of expected values. Manometers are primary standards and require no
calibration.

6.1.5 EPA Method 23 Dry Gas Meters and Orifices

The EPA Method 23 dry gas meter and orifice was calibrated in accordance with
Sections 5.3.1 and 5.3.2 of EPA Method 5. This procedure involves direct comparison of the
metered volume passed through the dry gas meter to a reference dry test meter. The reference
dry test meter is calibrated annually using a wet test meter. Before its initial use in the field and
annually thereafter, the metering system is calibrated over the entire range of operation as
specified in EPA Method $.

Acceptable tolerances for the individual dry gas meter correction factor () and orifice
calibration factor (AHg) during initial or annual calibrations are + 0.02 and + 0.20 from the
average, respectively. The orifice coefficient for meter MB-10 was out of tolerance for the four
inches of water orifice setting; however, the orifice coefficient was within tolerance as operated
during the tests. After field use, a calibration check of the metering system was performed at a
single intermediate setting based on the previous field test. The post-test calibration check of the
dry gas meter correction factor must agree within 5% of the correction factor generated during
the initial or annual calibration. The results for the gas meter and orifice used in this test program
is summarized in Table 6.3.

6.2 REAGENTS AND GLASSWARE PREPARATION

Sample reagents consisted of pesticide (or better) grade acetone and toluene for glassware
preparation and sample recoveries, and pesticide (or better) grade hexane for glassware
preparation. Sample filters and the XAD®-2 sorbent resin traps were prepared by PAL according
to the procedures outlined in Method 23. Water used in the impinger trains was HPLC-grade
reagent water.

After preparation of the XAD®-2 sorbent resin traps by PAL, each trap was spiked with a
mixturé of PCDDs/PCDFs surrogates, and capped with glass balls and sockets until used in the
field.

Prior to the field testing portion of the program, all sampling train components and sample
recovery apparatus were prepared according to the following procedure.
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I'ABLE 6.2

SUMMARY OF PITOT TUBE DIMENSIONAL DATA

R 8

Results “
Measurement Criteria I(feirt\(t)itﬁgzzn
B 7C
o, <10° 1
a, 210° 3
B, <5° 1 |
B, .J 1 i
Y - 1
§) - 1.3
A - 0.966
z < 0.125" 0.017
w < 0.0313" 0.022
D, 0.1875 < D, <0.375" 0.375
(A/2)/D, 1.05 < (A/2)/D, < 1.29
150
Acceptable Yes - .
Assigned Coefficient 0.84
TABLE 6.3

SUMMARY OF DRY GAS METER AND ORif1Ce cariskATION DATA

" Orifice Coefficient, AI-I@ “

Meter Dry Gas Meter Correction Factor, ¥
No.
Pre-test | Post-test
MB-10 1.021 1.013

% Diff. EPA Criteria | Avera #
20.79 +5% i 192 +17%-2.4a

EPA Criteria “

I
i72-2.12 |
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Wash in hot soapy water (Alconox®).

Rinse three times with tap water.

Rinse three times with distilled/deionized water.
Rinse with pesticide-grade acetone.

Rinse with pesticide-grade toluene.

Rinse with pesticide-grade hexane.

Allow to air dry.

Cap all openings with hexane-rinsed aluminum foil.

PNV E LD =

6.3 ON-SITE SAMPLING
The on-site QA/QC activities included:
6.3.1 Measurement Sites

Prior to sampling, the stack was checked dimensionally to determine measurement site
locations, location of velocity and sample test ports, inside stack/duct dimensions, and sample
traverse point locations. Inside stack/duct dimensions were checked through both traverse axes
to confirm uniformity of the stack/duct inside diameter. The inside stack/duct dimensions, wall
thickness, and sample port depths were measured to the nearest 1/16 inch.

6.3.2 Velocity Measurements

All velocity measurement apparatus were assembled, leveled, zeroed, and leak-checked
prior to use and at the end of each determination. The static pressure was determined at a single
point near the center of the stack or duct cross-section.

6.3.3 Moisture

The EPA Method 23 train was used to determine stack gas moisture. During sampling,
the exit gas of the last impinger was maintained below 68°F to ensure adequate condensation of
the exhaust gas water vapor. The total moisture was determined on-site gravimetrically using an
electronic platform balance with 0.1 gram sensitivity. The amount of moisture collected by the
XAD® trap was also measured.

6.3.4 EPA Method 23

The field sampling QA/QC for EPA Method 23 began in the sample recovery area. The
sample train was set up and leak-checked to verify sample train integrity before transport tc the
sampling site. At the sampling site, the sample train was leak checked a second time. Leaks
found in excess of 0.02 cubic feet per minute (cfm) were corrected prior to beginning the test run.
Leak checks were also conducted before and after any sample train component changes and upon
completion of the test run. Sampling was conducted within the isokinetic sampling criteria of
100 + 10%. Table 6.4 summarizes the EPA Method 23 field sampling QA/QC measurements .
and EPA’s acceptability criteria.
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In addition to the stack sample, onc 1ield blank sample was collected. An EPA Method
23 sampling train was assembled, transported to the outlet sampling location, and leak-checked
three times. The sample train was then recovered using the same procedures employed during
the recovery of the sample trains used during actual sample runs. The collected fractions were
transferred to labeled, pre-cleaned sample bottles, transported to the subcontract laboratory, and
analyzed in the same manner as the collected samples.

PES also collected samples of the reagents that were used during the testing program as
blanks. Samples were collected of the acetone and tolueneye.. = . . . ...... wu XAD®-2 sorbent
module were also collected. These reagent blank samples were transported to the subcontract

laboratory and analyzed for PCDDs/PCDFs using the same procedures as during the analysis of
the collected samples.

6.3.5 Continuous Emission Monitors
CEMs were used to quantify the in- «.1.". concentrations of O,, CO,, and THC, usiny ™ " =

EPA Methods 3A and 25A, respectively. QA/QC checks performed included direct calibrations,

bias checks, and drift checks. Table 6.5 summarizes the compressed gas standards that were

used during the test program.

6.3.5.1 EPA Method 3A

Prior to the start of each day of testing, the O, and CO, analyzers were calibrated with a
zero gas standard and two upscale standards correspondaggre esiivhim. ., - and 85% of the. s "
instrument measurement ranges. The calibratign esror of the analyzers on direct calibration was "7
less than or equal to 2% of span. The sampling line bias was then checked with the zero gas ‘and
one upscale gas for each analyzer. The sampling line bias was less than or equal to 5% of the
response of the analyzer to the calibration standard when mjected directly into the analyzer, At
the conclusion of the sampling run, the sampling system was again checked by introducing the
zero and upscale standard into the system at the probe end. The sampling system drift was less
than 3% of the instrument span for both the zero and upscale calibration gases. The true
concentration of the gases measured was then calculated from the average instrument response
and the results of the calibration responses using Equation 6C-1 as found in Method 6C, which is.
the procedure specified in Method 3A. The gases used for calibrations were certified by the
manufacturer and prepared according to the procedures in “EPA Traceability Protocol for Assay
and Certification of Gaseous Calibration Standards (September 1993).”

6.3.5.2 EPA Method 25A

‘Prior to the start of each day of testing, the THC sampling system was calibrated with a
zero gas standard and three upscale propane-in-air standards corresponding to approximately 25, - ‘
50, and 85% of the instrument measurement range. The calibration errors of the THC system =
were less than 5% of the instrument operating range, At the conclusion of the sampling run, the
sampling system was again checked by introducing ‘the zero and one upscale standard into
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TABLE 6.4

SUMMARY OF EPA METHOD 23 FIELD SAMPLING QA/QC DATA

Run No. M23-0-2
Site Kiln No. 3
Scrubber Stack
Date 08/31/98
Leak Rate, acfm
Pretest 0.005 @ 15" Hg
Posttest 0.01 @ 16" Hg
EPA Criteria 0.02
Percent Isokinetic
Actual 102.1
EPA Criteria 90-110%
TABLE 6.5

SUMMARY OF CALIBRATION GAS CYLINDERS

Cylinder Number Contents Expiration Date

AAL-13302 30.0 ppm C;H; in air 5/01/01
ALM-029561 50.14 ppm C;H; in air 8/13/01
ALM-044152 85.37 ppm C;H; in air 8/13/01
CC86779 10.97 % CO, in N,/0,/CO, 3/02/01
CCB86779 11.10 % O, in N,/0,/CO, 3/02/01
CC86922 19.01 % CO, in N,/O,/CO, 3/02/01
CC86922 19.17 % O, in N,/O,/CO, 3/02/01




the system at the probe. The sampling system drift was -25.7% of the instrument span for the
upscale calibration gas, which was 50.8 ppm propane-in-air. The THC results are reported as the
average of the instrument responses over the period of the sampling run. The gases used for
calibration were certified by the manufacturer and prepared according to the procedures'in “EPA

Traceability Protocol for Assay and Certification of Gaseous Cahbratlon Standards (September
1993).”

b e ""{‘5.'"-"-.23" +
. .Y

64 LABORATORY ANALYSES

6.4.1 Analysis of Blank Samples

The EPA Method 23 blank samples were analyzed following the procedures of EPA
Method 23. Field blanks (FB), reagent blanks (RB), and laboratory blanks were used to evaluate
the effectiveness of the sample train clean-up procedures and to check for cantamination of the
reagent materials. In addition, the subcontr. . .sooratory conducted the Laboratory Methidd
Blank (LMB) to evaluate the presence of contarmnatlon of the samples during analysis. The
results of these blank analyses and the actual run sample catches are presented in Table 6.6.

6.4.2 Standards Recovery Efficiencies

Prior to shipment of the XAD®-2 sorbent modules by PAL, each module was spiked with
a mixture of surrogate (sampling) standards. Upon analysis, the recoveries of the surrogate
standards provide a measure of the capture and holding gfrrciency o1 we anus -2 sorbent traps
for the sampled PCDDs/PCDFs. A low recovery efficiency may indicate the loss of et ad
PCDDs/PCDFs congeners from the XAD®-Z sorbent module after its recovery from the sampling
train. The HxCDF surrogate standard recovery efficiency for sample M23-FB-3 was 147%
which is above the 130% criteria. Similar recoveries were noted in the LMB sample. The PAL
lab report remarks state that “...these observations originate from a variation in the response
factors and should not affect the reported amounts of HXCDFs in the sixpple.” R

Upon receipt of the XAD®-2 sorbent modules by the laboratory after sampling, the
XAD®-2 sorbent resin modules were spiked with a mixture of internal (extraction) standards.
The purpose of these standards was to evaluate the efficiency of the extraction of the
PCDDs/PCDFs congeners from the sample fractions. The results of these recoveries are
presented in Table 6.7. .t

Sy -
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TABLE 6.6

SUMMARY OF EPA METHOD 23 BLANKS & SAMPLE CATCHES

Catch, ng Per Sample

LMB M23-RB* | M23-FB-3 | M23-0-3
PAL Lab Report Page 020 190 * 079 004 /052
Numbers in Appendix B.
Analyte
2378-TCDD (0.0012) (0.0010) (0.0012) 0.0102
12378-PeCDD 0.0018 (0.0005) (0.0007) 0.0038
123478-HxCDD {0.0018} (0.0008) (0.0013) 0.0021
123678-HxCDD 0.0019 (0.0007) {0.0013} 0.0030
123789-HxCDD {0.0018} 0.0012 (0.0010) 0.0031
1234678-HpCDD (0.0017) 0.0027 {0.0034} {0.0075}
OCDD (0.0096) (0.0055) {0.0092} {0.0319}
2378-TCDF ® (0.0016) (0.0015) (0.0015) 0.309
12378-PeCDF 0.0023 (0.0005) (0.0008) 0.101
23478-PeCDF {0.0020} (0.0005) (0.0007) 0.0602
123478-HxCDF {0.0016) (0.0010) 0.0022 0.0207
123678-HxCDF {0.0013} (0.0008) {0.0015) 0.0119
234678-HxCDF {0.0013} (0.0009) (0.0011) 0.0068
~ 123789-HxCDF {0.0018} (0.0011) (0.0013) (0.0016)
1234678-HpCDF {0.0030} 0.0038 (0.0022) 0.0105
1234789-HpCDF (0.0028) (0.0011) (0.0028) (0.0034)
OCDF (0.0041) (0.0031) (0.0047) (0.0056)
Total TCDDs (0.0012) (0.0010) (0.0012) 0.151
Total PeCDDs 0.0016 (0.0005) (0.0007) 0.0448
Total HxCDDs 0.0020 0.0012 0.0016 0.0148
Total HpCDDs (0.0017) 0.0028 (0.0014) (0.0017)
Total TCDFs (0.0016) 0.0016 (0.0015) 5.68
Total PeCDFs 0.0024 (0.0005) (0.0007) 0.940
Total HxCDFs (0.0006) (0.0008) 0.0024 0.0784
Total HpCDFs (0.0022) 0.0036 (0.0022) 0.0104
Total PCDD/Fs © 0.0060 0.0092 0.0040 6.9194

* Sample RB-1 collected at a different lime kiln facility tested during the same mobilization. The

pages are inserted at the end of Appendix B; the page numbers are out of sequence.

® Result obtained from the DB-225 analysis.
¢ Total PCDD/Fs represent the sum of all polychlorinated dibenzo-p-dioxins & dibenzofurans.
() Denotes a non-detect value using the detection limit.

{3 Denotes an EMPC value.
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YABLE

6.7

SUMMARY OF EPA METHOD 23 STANDARDS RECOVERY EFFICIENCIES

L

.

Percent Recovery
LMB | M23- | M23- | M23- | QCLimits
0-3 FB-3 RB* | 5
FULL SCREEN ANALYSIS
PAL Lab Report Page Number 021 053 080 191
Internal (Extraction) Standards
13C,,-2378-TCDD 87.1 87.5 813 84.7 40-130%
13C,,-12378-PeCDD 107.2 105.9 101.7 100.1 | 40-130%
13C,,-123678-HxCDD 9% & 98.8 96.2 {-. 845 40-130%
13C,,-1234678-HpCDD bo.1 77.3 76.3 78.4 40-130%
13C,,-OCDD 67.0 64.2 616 | 3524 40-130%
13C,,-2378-TCDF 74.6 83.9 74.0 77.9 40-130%
13C,,-12378-PeCDF 69.7 83.6 727 78.1 25-130%
13C,,-123678-HXCDF 858 | . 786 60.6 61.6 25-130%
13C,,-1234678-HpCDF 4.9 63.5 54.3 55.9 25-130%
Surrogate (Sampling) Standards }
31Cl,-2378-TCDD 107.3 10,5 70-130%
13C,,-23478-PeCDF 1465 .1038.1 1064 | =2~ 1 70130%
13C,,-123478-HxCDD 929 80.7 78.9 - 70-130%
13C,,-123478-HxCDF 85.9 1183 | 147.1 . 70-130%
13C,,-1234789-HpCDF 169.0 854: | . 789. - 70-130%
+ The “M23-RB" sample was collected at a different lime kiln facility tested duri the same mobilization.

The pages are inserted at the end of App:~*x B, resulting in the page numbers beng out of sequence.

Note: Recovery efficiencies in bold are outside the QC limits.
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APPENDIX A

RAW FIELD DATA
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Appendix A.1
Raw Field Data

Kiln No. 3 Scrubber Stack
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TRAVERSE POINT LOCATION FOR CIRCULAR DUCTS

Plant: ___ PoeT Hesou
Date: ___ % - 249.9Y
Sampling Location:  H L Sceog pes pylieT

inside of Far Wall to Qutside of Nippte: 16 .S

Inside of Near Waii to QOutside of Nipple (Nippte Lengtn): G
Stack I.D.: 716 S

Distance Downstream from Flow Oisturbance (Distance 5):

ZQO inches s Stack 1.0. = _ >. dd

Oistance Upstream from Flow Olsturbance (Distance Al

AAY, inches / Stack 1.0. = ”, i cd Schemanc of
Calcuiated By: ___ GG, Sampting Locavon
Traverse | Fracuon |  Lengtn Proauct of Nippte Traverse Point
Point of (inches) | Columns 2 & 3 | Length Locanon ]
Numper | Length (To nearest 1/87 | (incnes) | (Sum of Col. 4 & 5)
\ .03} 70.§ g - ¢ 7«¢
2 067 4.1 0.7
5 MAE: 2D 14>
3 117 P ‘ le. ¢
5] , 150 1 b | PR
5 L 360 JSo 3]0
1 y k44 459 Sl¢
it L 250 $13.%¢ IR
i v 93D $% ‘ 64
10 L8 6 \% 0%
1 L ALy Xl 210
Ea L 279 Ca0 730




Minimum Number of Traverse Points

Duct Diameters Uostream From Flow Disturoance* (Distance A)

0.5 1.0 1.5 2.0 2.5
=0 l | | | | l ‘ ' Fiow
23w ¥ @é‘:ﬁiy
[ R B
40 — = |4
Al 5
:
'y
30 ] | . 3
24 i 3
o0 — 20' . . _ 8l
————__18 __ L
Velocity (Non-Particuiate) | 12 12
10— l 8 = Ltl fL—-
)
| | | | | L ' Slsroances
2 3 4 5 6 7 8 9 10
Duct Diameters Downstream From Flow Qiskmpzaces ict=mra B) - ixiow,

* From Foint ot Any Type ot Olsturbance 1Bena. fxpanmeon. Conracoon. o3

LOCATION OF TRAVERSE FOINTS IN CIRCULAR DUCTS
(Fracuon of Stack Diameter from inside Wall tc Traverse Pomt)

Traverse =
Point Numpoer ot Traverse Points on a Diameter
Number
ona . -
Diameter 4 6 8 - 10 12
1 0.067 0.044 0.032" 0.026 c.021
2 0.250 0.146 " Q.10% FePoB2 03957
3 0.750 0.296 0.194 0.146 0.118
4 0.933 0.704 0.323 - 0.228 0.177
5 0.854 - - 0.677 0.342 0.250
6 0.956 ... 0.808 . . 0.658 0.356
7  0.895... |.. 0774 0.644
8. 0.868 0.854 0.750
9 0.918 0.823
10 0.974 0.882
11 0.833
12 0.979

i




e 1
::DDC:
GAS VELOCITY AND VOLUMETRIC FLOW RATE
Plant._ LPoaT Husowv Date: L&~ €395
Sampling Location: ' Clock Time:_ 3 5«
Run #: Operators:__&( #>
Barometric Pressure, in. Hg:__ 24, 7 ¢ Static Pressure, in. H,O:_ ", 5
Moisture, %:.2S Molecular wt., Dry: Pitot Tube, Cp:__-§ £
Stack Dimension, in. Diameter or Side 1:_10. S Side 2: |
Wet Bulb, OF: Dry Bulb,°F: :
Traverse Veloctty Stack Md = (0.44 x %002) + (0.32 x %02) + (0.28 X%Nz)
Point Head Temp.
Number in. H20 °F Md = (0.44 x ) + (0.32 x ) + (0.28 x )
) v 119 IS¢ |O Md=
2 ! ”1 1L ¢ SCuMastxﬁ-%Hzo)na(%Hzo)
j . 'L o '5‘5 o 100 100
q . 1Y 1S5S zécd«»’MaH e IX(1r ) + 18 ()
i 1o
Ly - {¢ (s o= AR
[4 14 KLY leew
.L \ l 4 \55 Qﬁtuﬂ‘ °F= OR (°F+45°)
3 16 IS S |10ty pp 4 SP_ e
¢ 2z 1SS |\ew 13.6 136
o L 20 |53 |butfe= 25,  InHe
i . (10 1S5 |l6™pF =
' b lsO 1O — Ts CR)
\.b | . \a <O Ucdsses.“xCpx:/A—P;x T PexMs
2 1 |52 Jecwv
7 r L '5} 0 Vs = 85.49 x ( ) x( )x\’_____._._
4 ! ‘ Q 15'} v Ve = ft/s
b) 09 1S3 O 2
4 1 1 S¢ |Q 4s= r
1 1S s 4 \\Cg.-VaxAuxeoa/m
¥ 19 IS4 |\4ct
q 1D | S¢ Jlocer= x o x®
Yo A IS £ |ottvas= actm
1) 14 15¢ 10 Pe % H,0
\ - A 8 '}7 /’(UQOM-QOX17.M7X?X(1-—1;5—)
}’!0/() " —
EF'.40757'-.- 1S Qt“d- X 17.847 x 1(1-—;.7—)
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FIELD DATA SHEET
Operator: S',ga n%é 51

K

@i
Nozzle ID: .3 1§ Thermocouple #: 7 <

T35

Plant: Q3= WNyaa~ Sample Type: ™} >

Sampling Location_ ¥ 5 AL guitaT Pbar: 3.0 Ps:_ — .23 Assumed Bws: 3 O Filter #:
Run Number:yw} > o % Date: ¥ 31- ¥y Cco2: 02 B MeterBox #: 10 Y:].02] AH@: .17
Pretest Leak Rate: .00 cfm@ 15 in.Hg.  Probe Length/Type: 7'Ccnss  Pitot#: ) < Posl-Test Leak Rate: , oy | cim@ /b in. Hg.
Pretest Leak Check: Pitot: v/ * Orsat: '~ Stack Diameter: 70, As:_ 2710 Post-Test Leak Check: Pitol: /- Orsat: _a -
Traverse|Sampling { Clock Time Gas Meter Velocity Orifice Pressure Differential |  Stack Temperature impinger | Ory Gas Meter Temp. | Pump
Point | Time | (2¢hour Reading Head (Ap) (AH) in WO Temp. oF Tomp Inlet Outiet | Vacuum
Number| (min) chock) (Vm) 1S InH20 Desired (Ts) Probe | (Tmin°F) | (Tm out®F) | (n. H)
S Y KT RCEY ////////////////////////////// //////////////////4 Coun
L2 [ 1s7 ] Ao 33 Lea ] 17 Tis) Tass [ 2ss] g L | a2
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D G
JYER L

SAMPLE RECOVERY DATA

PLANT _Huron Lime Company

3- 21-99

Run No. _mz3-0O - 3

DATE

Sampie Box No. _N— 5 Jjob No. S509.000
SAMPLE LOCATION Ko # 2 Sepbher Outt,d  Filter No.

TRAIN PREPARER

M22-0-3-1 GlasS

TR

SAMPLE RECOVERY PERSON _Ti

/’_—‘-ﬂ“
COMMENTS
FRONT HALF
Acetone Liquid e
Container No. Mm23-0-3-7 Level Marked _ " Sealed —
Filter
Conuainer No. w22 - 3| Sealed -

Description of Filter

ﬁ—(‘x\a\l Velow ol G Aon i
r 7/ - /

Samples Stored and Locked il

Front V2 Tolvena
BACK HATT/MOISTYRE
Container No.

M22-0-2-3

S

Liquid Level Marked g Sealed
~——
IMP. NO. CONTENTS INTTIAL VOL — WEK;::EM” —
a0
» ™. .
P* : Empty 4% ‘LZ;.‘" ﬁﬁgfﬁ. O NWa. 1 LgH. 1
6::_ = > ”Z'ii_é 700 570. | S9S./ - /.0
e ¢ HH'ZS' JOO 118.3 /¢ 9 - 1Y
O .
" ’ E mpH/ — 518 H 5/7_7 .2
6 Slal) | ac0e | 486 | Gze2 | 35.5
TOTAL ‘ 12250
Description of Impinger Catch: ____Cluo v/ 5¢C. §5% Se.+




rdssa s

Plant:

Lo~ Moo

Sampling Location # > Kivy QUTLAS
Run Number: ¥ O

Pretest Leak Rate:

Date: _§ - >(-4Y
S« >“"etm@ 15 in. Hg.

FIELD DATA SHEET

Sample Type: M 2> Operator: GEa “Eﬁwm Nozzle ID:, 5/¢;  Thermocouple #: 7
Pbar 27.7p Ps: T 423 Assumed Bws: 30 Filter #:  —

COo2: 02: MeterBox #:j0  Y:lol) AH@: /. 9 L
Probe Length/Type: 7' Ctns  Pitot#: 7C. Post-Test Leak Rate: —  ctm @ ~—in. Hg.

Pretest Leak Check: Pitot: _(LOrsa't: na Stack Diameter: 770. S As: 27 ID Post-Test Leak Check: Pitotl: = Orsat: _ A4
Traverse | Sampling | Clock Time Gas Meter Velocity Orifice Pressure Differential Stack Temperature Impinger | Dry Gas Meter Temp. Pump
Point | Time {24-hour Reading Head (Ap) (AH) i fﬂ H20 Temp | °F Temp Inlet Outlet | Vacuum
Number| (min) clock) (Vm) 3 in 2O Desired Actual (Ts) Piobe Filter Tmin°F | (Tm outoF) (in. Hg)
7
03 A0 /////////J/////// 4 ’/////////////j///////////
0070 ler 03> .00l — 259 - ~ IS
oou | y¢M | oS5 tio
wol | gt | gD IS
|
|
4
i
w0
8Vm= VBe- BH= Ta- Tm=

19



nET=

s et

SAMPLE RECOVERY DATA

PLANT _Huren Lime (QmPA,\?)

DATE _$-21-43

Run No.

M23-~ FB-3

Sample Box No. 0=/  Job No. _S509, QO

SAMPLE LOCATION Al #3 Serubbe, Ouftit — Filter No. #23-FB-3-) Qless

TRAIN PREPARER TA

SAMPLE RECOVERY PERSON _ T

COMMENTS —
FRONT HALF
Acetone Liquid

Container No.

m23- FR-2-2 Level Marked

Filter
Container No. M23- FR-3-~1
Description of Filter CJ@O\ A

_LZ Sealed

Sealed

S

/

Samples Stored and Locked

—

Fron+ \/Z TO)UCV\)L
BACK HALFMOISTURE .
Conuainer No. m23-FR-3-2 / y
Liquid Level Marked Seaied /
P O CONTENTS IN"T(‘:;)VOL INITIAL WEK:’:A(IE.MS, NET
AD
! 'Ifrup qaﬂ 30 ql } ZO?: 3 0
: Eerh, — | A%.6 | 49,0 Z
’ "G 60 | LOL2 | o3 0. !
¢ iy j00 | LO2.0 | (020 o
5 Enphy ‘ 5180 =g O_\ O
¢ |Gl Gel | 200 [AOHA| 9044 | v.2
‘TOTAL : 0.3
Description of Impinger Catch: __ Cloc v







Appendix A .2
Raw Field Data

CEMs Summary & Strip Charts



HCI Emission Measurements from a Rotary Kiln
Huron Lime Company

Huron, Ohio

Time ' Date . Inlet’Outlet THC 02 Cco2

. ppm °/=° %
1749-1804 8/31/98 Outlet 1.1 6.6 214
1804-1819 8/31/98 1.1 6.6 213
1819-1834 8/31/98 1.1 6.6 213
1834-1849 8/31m8 - |- 1.1 6.7 213
1849-1904 8/31/98 1.0 6.7 21.1
1904-1919 . 8/31/98 1.0 6.7 21.1
1919-1934 8/3188 | 1.0 6.6 212
{| 1934-1949 8/31/88. | - 1.1 6.5 213
1948-2004 8/31/98 0.9* 6.5 213
2004-2019 8/31/98 0.7 6.5 213
2019-2034 8/31/98 0.5 6.6 214
2034-2049 8/31/98 02 6.9 209
2049-2104 8/31/98 0.5 7.0 20.5
2104-2119 8/31/98 0.3 7.0 203
2119-2134 8/31/98 0.5 7.0 20.1
0.8 6.7 21.1

*No HCI data available, analyzer down
“*it is believed that THC analyzer started to drift down at this point ending at half actual value.
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PARADIGM ANALYTICAL LABORATORIES, INC.
2627 Northchase Parkway S.E.
Wilmington, North Carolina 28405
(910) 350-1903
Fax (910) 350-1557

30 SEP 98

Michael Maret

Pacific Environmental Services, Inc.
5001 S. Miami Blvd

Research Triangle Park, NC 27709-2077

Contract: 68D70002
Sub-Contract: R012-002
Work Assignment:  1-007

Subject: Polychlorinated Dibenzo-p-Dioxins & Dibenzofurans Measurements (PAL Project No. L-1114)

'

Dear Mike; LT

Enclosed are the final results for the flue gas samples under your Project S509.000 Ohio Lime
Kiln. As you requested, we divided up the set of 15 samples into three separate projects (L-1113, L-1114,
and L-1115; see Table 1 for a summary). This report covers the first set under PAL L-1114. The analytical
procedures conformed or exceeded the ones described in Method 23 using isotope-dilution high-resolution
gas chromatography combined with high-resolution mass spectrometry. The Level II reporting format is
described on the next page. A general summary of the analytical results is presented in Table 2. Figures
land 2 show the TEQs and total homologues corresponding to Tables 2 data.

No. of Samples Received: 2

No. of Samplé§ Analyzed: 2

No. of Lab. Method Blanks: 1

Your Project Number: $509.000 Ohio Lime Kiln
PAL Project No.: L-1114

Remarks:

. Data meet QA/QC requirements.

s No analytical difficulties to be reported.

. The HxCDF sampling standard recovery in sample M23-FB-3 is above the 130 percent level, i.e.,
147 percent). Similar observations were made in the LMB. We believe these observations originate
from a variation in the response factors and should not affect the reported amounts of HxCDFs in
the sample.

We wanted to thank you for the opportunity to serve you. Please, feel free to contact us if you
have questions or should you need additional technical support.

Sincerely,

PR

Yves Tondeur, Ph.D.

0001

North Carolina Wastewater Certification #481



s

Level IT Report Tl

Section 1: Cover Letter, contains a bric f descripticn of the project, the client and PAL Project v
Numbers, the number and type of samples, the methodology used to process the
samples, QC remarks where any analytical difficulties are discussed and the impact on
the quality of the data presented, a summary table with the analyte concentrations,
detection limits, the client s~mple identification numbers, units to report the
concentrations, and a graphical representation gf.¢h TFN ~=A 4aenls’

Section 2: Project Synopsis, contains the Sample Tracking & Management Forms,
Communications Form, any correspondence, chain-of-custody and the last page is
always a copy of the sample injection log(s). This section is designed to help the
laboratory and the data reviewer with an overall view of the entire analytical
procedure, the initials and dates of who did what when on which sample. Spiking

solution IDs are recorded along with the batch numbers of the supplies and reagents
used.

AR oy

Section 3: Analytical Results, contain ... .wupse results topsheets (one set of two per sample),
the raw data (i.e., the selected ion current profiles, the areas, heights, ion abundance
ratios, signal-to-noise ratios, and retention times of the GC peaks).

Section 4: System Performance, contains the documentation on the GC/MS system performance.
In particular, the mass resolution checks, GC column performance checks, initial and
continuing calibration summary tables and, when applicable, associated raw data for
both column types.

Ceo002



Table 1: Project No. $509.000; Project Name: US EPA Lime Kiln Screening, OhioLime;

Sample and Project Identifications.

PES Sample ID
M23-I-1 1113-1
M23-0O-1 1113-3
M23-FB-1 1113-5
M23-RB 1113-7
M23-I-1-FH 1113-8
M23-1-2 1113-2
M23-0-2 1113-4
M23-FB-2 1113-6
M23-1-2-FH 1113-9
M23-0-3 1114-1
M23-FB-3 1114-2
M23-1-4 1115-1
M23-0-4 1115-2
M23-FB-4 1115-3
M23-1-4-FH 1115-4

PAL Sample ID

L-1113

L-1113

L-1113

L-1113
L-1113

L-1113
L-1113
L-1113
L-1113

L-1114
L-1114

L-1115
L-1115
L-1115
L-1115

PAL Project No.

C(’ 003



Table 2: Ana!xte Concentrations in "ng
T e UG D, T e

nal

¢ & 2y
2,3,7,8-TCDD (0.001) 0.010 (0.001)
1,2,3,7,8-PeCDD 0.002 0.004 (0.001) - -
1,2,3,4,7,8-HxCDD [0.0018] 0.002 (0.001)
1,2,3,6,7,8-HxCDD 0.002 0.003 [0.00128)
1,2,3,7,8,9-HxCDD [0.0018] 0.003 (0.001) -
1,2,3,4,6,7,8-HpCDD [0.00208] [0.00748] [000es it
OCDD (0.010) [0.03192] [0.00924]
2,3,7,8-TCDF* (0.002) 0.309 (0.002)
1,2,3,7,8-PeCDF 0.002 0.101 (0.001)
2,3,4,7,8-PeCDF [0.00204] 0.060 (0.001)
1,2,3,4,7,8-HxCDF [0.00156] 0.021 0.002
1,2,3,6,7,8-HxCDF [0.00132] 0.012 [0.00148]
2,3,4,6,7,8-HxCDF [0.00128] 0.007 (0.001) e
1,2,3,7,8,9-HxCDF [0.00184) (c "~ (0.001) e
1,2,3,4,6,7,8-HpCDF [0.00296) 0.011 (0.002)
1,2,3,4,7,8,9-HpCDF (0.003) (0.003) (0.003)
OCDF (0.004) (0.006) (0.005)
Total TCDDs (0.001) 0.151 (0.001)
Total PeCDDs 0.002 0.045 [0.0008]
Total HXxCDDs 0.002 0.015 0.002
Total HpCDDs [0.002) [0.016] s .
Total TCDFs (0.002) 5.684 (0.002) i
Total PeCDFs 0.002 0.940 (0.001) -
Total HxCDFs {0.006] 0.078 0.002 i
Total HpCDFs [0.0052] 0.010 (0.002)
Total PCDD/Fs® 0.006 6.924 0.004
TEQ (ND=0)° 0.001 0.083 0.000 R .
TEQ (ND=1/2)° 0.002 1,083 0.002 +3
TEQ EMPC(ND=0)"* 0.003 0.083 0.001
TEQ EMPC (ND=1/2) 0.004 0.083 0.002 :

a) Result obtained from the DB-225 analysis.
b) Total PCDD/Fs represent the sum of all polychlorinated dibenzo-p-dioxins & dibenzofurans
¢) TEQ computed using ITEF and setting non detected analytes witl a "Zero" concentration.

d) TEQ computed using ITEF and setting non detected analytes with a toncentration half the
calculated detection limit.

e) TEQ computed using ITEF and setting the concentration of EMPL .-+ 24MPC value. ++

NOTE:
() =ND using DL value.
[ 1=EMPC value.

T 004



TEQ

0.090 —
0.080
0.070 «~.
0.060
0.050
Amount in "ng" per Train TEQ (ND=0)
0.040 BTEQ (ND=1/2)
BTEQ EMPC (ND=0)
0.030 OTEQ EMPC (ND=1/2) |
0.020
0.010 0.004 0.002
e e el
0.000 —
LMB M23-0-3 M23-FB-3
$509.000 $509.000 $509.000

Sample

Figure 1: Graphical representation of the TEQs based on the data presented in Table 2
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Figure 2: Graphical representation of the totals (teiva- through octachlorinated congeners) based on the data
presented in Table 2.
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Project Overview for the Analysis of Polychlorinated Dibenzo-p-Dioxins & Dibenzofurans

) > Date Received: 08 SEP 98
2 PAL Project No.: L-1114 Due Date: 30 SEP 98
Client Project ID: S509.000

EHTerhBa 23, A Mihod 29 355

No. of Field Samples:
No. of Billable Samples: 2

fiod 55

Probe Rinse l Filter XAD
| - Sampling Modules Prep. Project No.: (A2
Concentration | sop sp-N-02
|
502 e qflefay
Soke Pral ] Add M23-ES-oiss S0ty |
ES: 23 4ng(1-2) | Vol.: 40pL; Conc.:0.1 ng/pi
§S: 13 4ng(l-D) —- - T
JS: 23 2ng (1) ) .
; _E- H batch No.- Qqﬁ?g 2
Tridecane batch No.. ___ g5~ fJHL9¥ Soxhlet 16 H Toluene | sopsp-£.0/ C}c{’:acr;:battzh N:.: 990179
Thimbles batch No.: FEA- 78 % | ,
Toluene batch No.: Zﬁf@ : ) $*ica batch No.: -Sip
Kyt S Concentration &“; Solvent Exchange | sopsp-n-01 | ¢ ca batch Mo fﬂ
Othery . — | , {JF batch No: 3%&
7 — Split Extract | sopsepo;’ S0, batch No: : N
Arc aive e . ’ ) '
EQZ] ’\’. . .‘ 'r,
- . Fractionation | Sopsp.u-03
mm N T - "
_________ e S Concentration | sop sp-y.o1
S S R S ) S N A sad Dt (ot
(i | . e S| Add M23-J§-M SOX- 148
‘ " A < | Vol: 20 p L g ““’aConc 0.1 ng/ p L | SOP.SP-5:01
. , I
N I HRdC - HRMS ] onb cb 4 ni

)
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Project Overview for the Analysis of Polychlorinated Dibenzo-p-Dioxins & Dibenzofurans

No. of Field Samples: 2
No. of Billable Samples: 2

o

8 AM.

Date Received: 08 SEP 98

PAL Project No.: L-1114

Due Date: 30 SEP 98

Client Project ID: S509.000

e » MM,,W..A".M..#W .._.,:;m:..: R— ~:§we” Feu—— T 91
A Wethod 23~ ¥ Méthod 25 27

0

v s S o o L

[ Sample Extract ]

Reporting Level: 1 @ I I+ III+

Fortified with JS

M J——{6C]

Calibration

8§ PM.

(ank}—»{sumies

)

Special Instructions:;

SOP RP-G-01

Data Package
Assembly | SOPSH-4-01

{ Archive Datzﬂ

SOP RP-4-01

SOP SH-D-01

Instrument 1D: A A
HP-5MS batch No.: £724¢5(p

DB225 batchNo.:  £77¢422(

I1Cal: w0~ 094E8
ConCat: %_;_,H'_,_/_aa.___




No. of Field famples: 2

Sample Tracking for the Analysis of Polychlorinated Dibenzo-p-Dioxins & Dibenzofurans

PAL Project No.: L.-1114

Date Received:
Due Date:
Client Project ID: S509.000

08 SEP 98
30 SEP 98

Page | of |
mm sy P s emmm e Vo S g g g
" Methodod’ V.. Moot 23 ©. - Method 23 e Method 23 7t Method 23
Lab Sample ID Client Snmple 4] Observations SDS [Conc. | Split | PCU Conc JS ’TCDF Misc
(use attached communication exchanges form If needed) S.Ex. | Arch,
L-1114-0 Lab Method Blank : of 1Y
! eth ,‘_w,ffi'nc ~lf(;L§9mL7‘a€. 4322815 7 NM [//'4 IJA N/ﬂ N]ﬂ M’A lg{/‘lf' N/A
e | Mm0a e e | ol S T
L-1114-2 M23-FB-3 viopul "‘/”_‘.'«"'"""“L”(- o ; / J’ ‘} i { v VA
e v | vt 0 e s [P —— S e e e e e e e e
. . S > ) ; e
1 />
. “ b
) |
|
5 | — —

[T S




‘Communication Exchanges Form for the Analysis of PCDD/PCDFs

- Date Received: 08 SEP 98
No. of Field Samples: 2_ PAL Project No.: L-1114 Due Date: 30 SEP 98
Page /| of / Client Project ID: $509.000

AL Méthod 2 327

D T SNV ARV S

et s e v e e s - T = e e e = v o A A e e e e e B e St e - . e ot ot o n e e v M e o e o e e e o o ]




Paradigm Analytical Labs

Login Report (In01)
Aug. 56, 1998

pors
.

10:30 AM
Login Number: L1114
Account: 1027 Pacific Environmental Services, h S
Project: $509.000 US EPA Lime Kiin Screening- OH Page: 1 of 1 " ...
Laboratory Client Collect Receive Due
Sample Number Sample Number Date Date PR Date Comments
L1114-1 M23-0-3 31-AUG-98 08-SEP-98 29-SEP-98 ] .
Pl - "-:‘;.J_i-rﬁ“z-
StackAir P 23-TO Hold:
StackAir  C 8290-TO-FT Hold: 07-SEP-98 4 0z. Glass 1 Botties
StackAir  C 8290-TO-SL Hold:07-SEP-98 4 0z. Glass 1 Bottles
L1114-2 M23-FB-3 31-AUG-98 08-SEP-98 29-SEP-98
StackAir P 23-TO Hold:
StackAir  C 8290-TO-FT Hold: 07-SEP-98 4 oz. Glass 1 Bottles _
StackAir  C 8290-TO-SL Hold: 07-SEP-98 4 0z. G~ 1 Botties . ‘
L1114-3 M23-RB 02-SEP-98 08-SEP-98 29-SEP-98 M _
StackAir P 23-TO Hold: ; %ﬂ.‘%
StackAir  C 8290-TO-FT Hold: 09-SEP-98 4 0z. Glass 1 Bottles
StackAir  C 8290-TO-SL Hold: 09-SEP-98 4 oz. Glass 1 Bottles
- .
o T RS
- [
:f:{ ¢

Signature : J5cl-
“0

Date: 094-SEP-~-9% ~



Client:

Client Project ID:

Paradigm

Sample Receipt Checklist

1027

8509.000

Lab Project: L1114

No Check 1 Description Notes
1 YES / Q@ﬁ Shipped
/ NO Hand Delivered
2 ES) / NO COC Present on Receipt
S / NO Additional Transmittal Form
3 YES /Q@p COC Tape on Shipping Container
4 Q:; / NO Samples Intact
) °C Temperature
6 ., JES / NO Sufficient Sample Submitted
7 / NO Samples Preserved Correctly
S / NO No Preservative Noted
N/A (nene recommeded)
8 éi?; / NO Received within Holding time
N/A
9 YES 7?39 Discrepancies between COC & Label
N/A (no COC Received)
Note : Use this form to record, comment and report any damages, observations (be specific) of

signficance or potentially important for the resolution of downstream problems.

AdditionalVComments:

Inspected & Logged in by: -
J

Date: ] =
Time:

€013

e m—————
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’ACIFIC ENVIRONHENTAL SERVICES, INC.

Chain of Custody Record

Central Park West

5001 South Miami Boulevard, P.O. Box 12077

Research Triangle Park, North Carolina 27709-2077

(919) 941-0333 FAX: (919) 941-0234

t Num ﬁo]ect Name
$509.000 ' US EPA Lima Kiln Screening - Ohio Lime Analysis Requested
1ers:
Abemathy, Gay, Maret, D.D Holzschuh, Siegal, Stewart Remarks
wiw
QiYW
ate Time Fleld Sample ID Sample Description & S
Q.
128/98 M23-0-24 Container No. 4 - XAD Sorbent Resin * . Report No. 1
131/98 M23-0-3-1 Container No. 1 - Filter- . . Report No. 2
131/98 M23-0-3-2 Container No. 2 - Train Acetone Rinse . . Report No. 2
131/98 M23-0-3-3 Container No. 3 - Train Toluene Rinse . . Report No. 2
131/98 M23-0-3-4 Container No. 4 - XAD Sorbent Resin . . Report No. 2
9/2/98 M23-0-4-1 Container No. 1 - Filter e | Report No. 3
9/2/98 M23-04-2 Container No. 2 - Train Acetone Rinse S A‘Feport No. 3 ]
9/2/98 . {M23-0-4-3 Container No. 3 - Train Toluene Rinse « ! . “eport No. 3
9/2/98  [M23-0-4%4 Container No. 4 - XAD Sorbent Resin - | - ~eport No. 3
3127/98 7 M23-FB-1-1 Contaliner No. 1 - Filter X - ] . ¢IELD BLANK 1 - Report No. 1 4
3/27/98 M23-FB-1-2 Container No. 2 - Tralin Acetone Rinse JEK 'ELD BLANK 1 - Report No. 1 |
3/27/98 M23-FB-1-3 Conlainer No. 3 - Trpln Toluene é?_nse ] - IELD BLANK 1 - Report No. 1
B/27/98 M23-FB-1-4 Contalner No. 4 - XAD Sorbent Resin - |- IELD BLANK 1 - Report No. 1
8/28/98 M23-FB-2-1 Contalner No. 1 - Filter ' R :“IELD BLANK 2 - Report No. 1
8/28/98 M23-FB-2-2 Container No. 2 - Train Acetone Rinse . . IFIELD BLANK 2 - Report No. 1
8/28/98 [M23-FB-2-3 Container No. 3 - Train Toluene Rinse W FIELD BLANK 2 - Report No. 1
8/28/98 M23-FB-2-4 Container No. 4 - XAD Sorbent Resin N FIELD BLANK 2 - Report No. 1
8/31/98 M23-FB-3-1 Container No. 1 - Filter - . . FIELD BLANK 3 - Report No. 2
8/31/98 g M23-FB-3-2 Container No. 2 - Train Acetone Rirse . . FIELD BLANK 3 - Report No. 2

Pégé 20f3 Péges



A

Central Park West
N 5001 South Miami Boulevard, P.O. Box 12077
! [ 1C__ ] Research Triangle Park, North Carolina 27709-2077
TPACIFIC ENVIRONMENTAL SERVICES, INC. (919) 941-0333 FAX: (919) 941-0234

Chain of Custody Record

Ject Num [Profect Name Analysis Requested
§509.000 US EPA Lime Kiln Screening - Ohio Lime
nplers: '
Abernathy, Gay, Maret, D.D Holzschuh, Siegal, Stewart Remarks
N
Date Time Field Sample ID Sample Description <
) PN
8/31/98 M23-FB-3-3 Container No. 3 - Train Toluene Rinse . . FIELD BLANK 3 - Report No. 2
8/31/98 M23-FB-34 Container No. 4 - XAD Sorbent Resin . . FIELD BLANK 3 - Report No. 2
9/2/98 M23-FB-4-1 Container No. 1 - Filter . . FIELD BLANK 4 - Report No. 3
9/2/98 M23-FB-4-2 Container No. 2 - Train Acetone Rinse . . FIELD BLANK 4 - Report No. 3
9/2/98 M23-FB-4-3 Container No. 3 - Train Toluene Rinse . . FIELD BLANK 4 - Report No. 3
9/2/98 M23-FB-4-4 Container No. 4 - XAD Sorbent Resin . . FIELD BLANK 4 - Report No. 3
9/2/98 M23-RB-1 Container No. 1 - Filter . . REAGENT BLANK - All reports
9/2/98 M23-RB-2 Container No. 2 - Train Acetone Rinse . . REAGENT BLANK - All reports
9/2/98 M23-RB-3 Container No. 3 - Train Toluene Rinse . . REAGENT BLANK - All reports
9/2/98 M23-RB-4 Container No. 4 - XAD Sorbent Resin . . REAGENT BLANK - All reports
i Date/Time |Received by: (Signature) |Re|inqulshed by: (Signature) Date/Time ]Received by: (Signature)
Date/Time |Received for lab by: (Signature) REMARKS
MPpieer ﬂ9h5{é TI= 4 A
. J
He ,
o]
=
¢

Page 3 of 3 Pages
9/8/98



ACIFIC ENVIRONMENTAL SERVICES, INC.

e W

I
L

Chain of Custody Record

[
1ST-

(o~

bil,

ld 0, 3 anepenae)

Central Park West

5001 South Miami Boulevard, P.O. Box 12077
Research Triangle Park, North Carolina 27709-2077

(919) 941-0333 FAX: (919) 941-0234

o $509.000 e US EPA Lime Kiln Screening - Ohlo Lime Analysis Requested
ers:
Abemathy, Gay, Maret, D.D Holzschuh, Siegal, Stewart % Remarks
N
" Time Field Sample ID Sample Description S8 .‘i 3
N ™ ” ® |8 |E
127198 M23-1-1-1 Container No. 1 - Filter o | - |2 Report No. 1
127/98 M23-1-1-2 Container No. 2 - Train Acetone Rinse . . Report No. 1
127/98 M23--1-3 Container No. 3 - irain Toluene Rinse I . Report No. 1
127/98 M23--1-4 Container No. 4 - XAD Sorbent Resin K i Report No. 1
128/98 M23-1-2-1 Container No. 1 - Filter « |- |pot Report No. 1
128/98 M23-)-2-2 Container No. 2 - Train Acetone Rinse 117 Report No. 1
/28/98 M23-1-2-3 Container No. 3 - Train Toluene Rinse ™ o Report No. 1
128/98 . [M23-1-24 Container No. 4 - XAD Sorbent Resin B Report No. 1
9/2/98 - [M23-14-1 Container No. 1 - Filter |- {isp Heport No. 3
9/2/98 ! [M23-1-4-2 Container No. 2 - Train Acetone Rinse o " ‘eport No. 3
9/2/98 " |M23-14-3 Container No. 3 - Train Toluene Rinse NIE teport No. 3
9/2/98 M23-1-4-4 Container Nd. 4 - XAD Sorbent Resin N 2eport No. 3
8/27/98 M23-0-1-1 Container No. 1 - Filter e -] 2eport No. 1
8/27/98 M23-0-1-2 Container No. 2 - Train Acetone Rinse I Report No. 1
8/27/98 M23-0-1-3 Container No. 3 - Train Toluene Rinse . . Report No. 1
8/27/98 M23-0-1-4 Container No. 4 - XAD Sorbent Resin . . s ~..|Report No. 1 3
18128/98 M23-0-2-1 Container No. 1 - Fiiter . . i Report No. 1
i8/28/98 M23-0-2-2 Container No. 2 - Train Acetone Rinse . . ] Report No. 1
8/28/98 M23.0-2-3 Container No. 3 - Train Toluene Rinse NIk ‘ Report No. 1

Page 1 of 3 Pages
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OPUSqQuan 29-SEP-1998 Page 1
Paradigm Sample Log . Page 1 of 1
Data File S Sample ID Acqg. Daté Time
a26sep98m éi) DB-5 Retchk U 26-SEP-98 16:46:46
a26sep98m 2 sB |V 26-SEP-98 17:32:59
a26sep98m 3 1613-CS1 26-SEP-98 18:19:05
a26sep98m 4 1613-CS2 26-SEP-98 19:07:33
a26sep98m 3 1613-cs3 26-SEP-98 19:57:04
a26sep98m 6 1613-Cs4 26-SEP-98 20:45:27
a26sep98m o7 1613-CS5 26~-SEP-98 21:31:33
a26sep98m r 8 SB 26-SEP-98 22:17:35
a26sep98m “o9 1698m23 x1/1 26-SEP-98 23:08:22
a26sep98m . 10 0998m23 x1/1 26-SEP-98 23:54:27
a26sep98m 11 1698m23 x1/1 27-SEP-98 00:40:41
a26sep98m 12 1104-0 x1/1- 27-SEP-98 01:31:40
a26sep98m 13 — 1114-1 x1/1 27-SEP-98 02:17:51
a26sep98m 14 - 1114-2 x1/1 27-SEP-98 03:05:54
a26sep98m 15 1104-1 x1/2 27-SEP-98 03:53:14
a26sep98m 16 1104-2 x1/2 27-SEP-98 04:39:51
a26sep98m 17 1104-3 x1/2. 27-SEP-98 05:32:01
a26sep98m 18 1104-4 x1/2- 27-SEP-98 06:26:03
a26sep98m 19 1104-5 x1/2 27-SEP-98 07:15:16
a26sep98m 2 1104-6 x1/2 27-SEP-98 08:01:16
a26sep98m @ BE cS3 27-SEP-98 08:49:13




OPUSquan

30-SEP-~1998

Page 1

Paradigm Sample Log

Data File

a29sep9%8m
a29sep98n
a29%sep98n
a29sep9%8n
a29%sep98n
a29sep98n
a29sep98n
a29sep98n
a29sep98n
a29sep98n
a29sep98n
a29sep98n
a29sep98n
a29sep98n
a29sep98n
a29sep98n

S

OO WU B W)=

D e
Ut WV = O

Sample ID

B-225 Retchk ¥
CS3 v
SB
1120-2
1115-1
1115-2
1115-4
1114-1
1113-1 .
1113-2
1113-3 °
1113-4
1113-8
1113-9
1104-6
cs3 v

.
Acq. Date

29-SEP-98
29-SEP-98
29-SEP-98
29-SEP-98
29-SEP-98
29-SEP-98
29-SEP-98
29-SEP-98
29-SEP-98
29-SEP-98
29-SEP-98
30-SEP-98
30-SEP-98
30-SEP-98
30-SEP-98
30-SEP-98

Page 1 of 1




Section 3
Analytical Results

Documentation for the Analysis
of

Polychlorinated Dibenzo-p-Dioxins & DibenzofuranV

610 .




Paradigm Analytical Labs

*athodd3- o TP i
LMB )
PES _
Analytical Data Summary Sheet B AT - il e
Analyte Concentration] DL | EMPC | RT Ratio | Qualifier
(ug) (ng) (ng) (min.)
2,3,7,8-TCDD ND 0.0012
1,2,3,7,8-PeCDD 0.0018 0.0007 Ionm 164 foe |
1,2,3,4,7,8-HxCDD EMPC 0.0013 V.18 vk 1.01 )
1,2,3,6,7,8-HxCDD 0.0019 0.0010 35:24 1.06
1,2,3,7,8,9-HxCDD EMPC 0.0011 0.0018 35:36 0.97
1,2,3,4,6,7,8-HpCDD ND 0.0017 37:48 0.84 -
OCDD ND 0.0096 | 40:44 0.26
2,3,7,8--TCDF ND 0.0016 28:27 0.67
1,2,3,7,8-PeCDF 0.0023 0.0008 32:35 1.34
2,3,4,7,8-PeCDF EMPC 0.0007 0.0020 33:01 .| . 186 .|
1,2,3,4,7,8-HxCDF EMPC v.0008 | 00016 |- 3448 1 “0.84%p
1,2,3,6,7,8-HxCDF EMPC 0.0006 0.0013 34:52 0.97
2,3,4,6,7,8-HxCDF EMPC 0.0007 0.0013 | . 35:14 2.28
1,2,3,7,8,9-HxCDF EMPC 0.0008 0.0018 35:45 1.64
1,2,3,4,6,7,8-HpCDF EMPC 0.0022 0.0030 36:59 1.78
1,2,3,4,7,8,9-HpCDF ND 0.0028 38:11 0.74
OCDF ND 0.0041 g
Total TCDDs ND 0.0012 {
Total PeCDDs 0.0016 0.0007 | 0.0024
Total HxCDDs 0.0020 0.0010 '] '0.0060 7
Total HpCDDs ND 0.0017 | 0.0020 L R
; IR
Total TCDFs ND 0.0016
Total PeCDFs 0.0024 0.0007 0.0044
Total HxCDFs ND 0.0006 | ©0.0060 .
Total HpCDFs ND 0.0022 0.0052
TEQ (ND=0) 0.0012 0.0032 | ITEF
TEQ (ND=1/2) 0.0023 ~0.0039 ITEF
Client Information
Project Name: $509.000 Sample Information
Sample ID: LMB
Matrix: Air. ;. i
Laboratory Information Weigue s + vissie. i T '&” g
Moisture / Lipids: 00 %
Project ID: L1115
Sample ID: 1mb091698m23 .
Filendtite: a26sep98m-11
Collection Date: NA ... Retchk: a26sep98m-1
Receipt Date: NA ~ Begin CopCal;, . 226sep98m-12
Extraction Date: 16-Sep-48 EndConCak - . - a26sep98m-21
Analysis Date: 27-Sep-98 -~ ffiitiad Cal aZosepysm-21
cr 0

12
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Paradigm Analytical Labs

Y thes Se Method 23
LMB
PES
Analytical Data Summary Sheet
Labeled Expected Measured | Percent RT Ratio |Qualifier
Standard Amount Amount | Recovery
{ng) (ng) %) {min.)

C,,-2,3,7,8-TCDD 4 3.48 87.1 29:25 0.8
B¢ ,-1,2,3,7,8-PeCDD 4 4.29 107.2 33:13 1.59
*C,,-1,2,3,6,7,8-HxCDD 4 3.94 98.5 35:22 1.28
3C2-1,2,3,4,6,7,8-HpCDD 4 3.33 83.1 37:48 1.05
C,,-OCDD 8 5.36 67.0 40:44 0.92
C,2-2,3,7,8-TCDF 4 2.98 74.6 28:23 0.8
3C,-1,2,3,7,8-PeCDF 4 2.79 69.7 32:34 1.6
C,,-1,2,3,6,7,8-HxCDF 4 3.43 858 | 34:47 0.52
C,-1,2,3,4,6,7,8-HpCDF 4 2.20 54.9 36:59 0.44
Sampling Standards
'Cl,-2,3,7,8-TCDD 4 4.29 107.3
1*C1»-2,3,4,7,8-PeCDF 4 5.86 146.5 33:01 1.58
B3C21,2,3,4,7,8-HxCDD 4 3.70 92.5 35:19 1.25
BC,-1,2,3,4,7,8-HxCDF 4 3.44 85.9 34:52 0.53
“C1,-1,2,3,4,7,89-HpCDF . .. 4 6.76 169.0 38:11 0.42
Injection Standard
C,,-1,2,3,4-TCDD 29:08 0.8
C,,-1,2,3,7,8,9-HxCDD 35:36 1.21
Client Tufl .
Project Name: S509.000 Sample Information
Sample ID: LMB

Matrix: Air
Laboratory Information Weight / Volume: 1

Moisture / Lipids: 0.0 %
Project ID: L1115
Sample ID: 1mb091698m23

Filename: a26sep98m-11
Collection Date: NA Retchk: a26sep98m-1
Receipt Date: NA Begin ConCal: a26sep98m-12
Extraction Date: 16-Sep-98 End ConCal: a26sep98m-21
Analysis Date: 27-Sep-98 Initial Cal: a26sep98m-21

Reviewed by: _ 4. T -

212

Date Reviewed: & f[ ﬂ

021

f
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OPUSquan  30-SEP-1998 Page 1

a26sep98m
11

Filename ;
Sample ;

Acquired ; 27-SEP-98 00:40:41

Processed ; 28-SEP-98 12:04:24

Sample ID ; 1lmb091698m23 x1/1

Cal Table ; m8290-092698m

Results Table ; M8290-092698M{BE) —

Comments ;
Typ Name; Resp; Ion 1; Ion 2; RA;?; RT; Conc; DL; S/N1;?; S/N2:? ; mod?
Unk ; 2,3,7,8-TCDD; *i *q *; *;n;NotFnd; *;  0.0304; *;n; *:n ; no
Unk ; 1,2,3,7,8-PeCDD; 1.31e+05; 8.16e+04; 4.99e+04; 1.64;y; 33:13; 0.044; 0.0171; 6:v; 13;y ;  no
Unk ; 1,2,3,4,7,8-HXCDD; 9.56e+04; 4.80e+04; 4.76e+04; 1.01;n; 35:19; 0.045; 0.0332; 6;y; Sy i no
Unk ; 1,2,3,6,7,8-HxCDD; 1.35e+05; 6.94e+04; 6.54e+04; 1.06;y; 35:24; 0.048; 0.0248; 8;y; 6;y ; no
Unk ; 1,2,3,7,8,9-HXCDD; 1.20e+05; 5.90e+04; 6.06e+04; 0.97;n; 35:36; 0.045; 0.0264; 9;y; Siy ; no
Unk ; 1,2,3,4,6,7,8-HpCDD; 8.38e+04; 3.84e+04; 4.55e+04; 0.84;n; 37:48; 0.052; 0.0426; 4;y; 6;y ; no
Unk ; OCDD; 8.6le+04; 1.80e+04; 6.80e+04; 0.26;n; 40:44; 0.098; 0.2391; 1:n; 10:y : no
Unk ; 2,3,7,8-TCDF; 4.35e+04; 1.74e+04; 2.60e+04; 0.67;y; 28:27; 0.012; 0.0387; 2;:n; 1;n; no
Unk ; 1,2,3,7,8~-PeCDF; 1.60e+05; 9.14e+04; 6.82e+04; 1.34;y; 32:35; 0.058; 0.0188; 2;y; S:y ; no
Unk ; 2,3,4,7,8-PeCDF; 1.58e+05; 1.03e+05; 5.52e+04; 1.86;n; 33:01; 0.051; 0.0169; 26;y; S:v ; no
Unk ; 1,2,3,4,7,8~-HxCDF; 1.12e+05; 5.12e+04; 6.10e+04; 0.84;n; 34:48; 0.039; 0.0198; 6:;y; 7:Y no
Unk 1,2,3,6,7,8~-HXCDF; 1.32e+05; 6.50e+04; 6.67e+04; 0.97;n; 34:52; 0.033; 0.0143; Siy: 6;y no
Unk ; 2,3,4,6,7,8~-HXCDF; 1.04e+05; 7.20c+04; 3.15e+04; 2.28;n; 35:14; 0.032; 0.0174; 5;v;: 4;y ; no
Unk ; 1,2,3,7,8,9~HxCDF; 1.25e+05; 7.77<+04;: 4.73e+04- 1.64;n; 35:45; 0.046; 1.0209; 5:Y: 4;y ; 1.0
Unk ; 1,2,3,4,6,7,8~-HpCDF; 1.23e+05; 7.85e+04; 4.42e+04 .1.78;n; 36:59; 0.074; :.0550; 6:yY;: 5;y no
Unk ; 1,2,3,4,7,8,9-HpCDF; 8.35e+04; 3.54e+04 4.8le+04, §.74;n; 38:11; 0.064; -.0698; 3:y; 4;y ; nos
Unk ; OCDF; *; *: T J*;n;NotFnd; *; .1014; *:n; *;n ; no
ES/RT; ° 13C-2,3,7,8-TCDD; 2.65e+08; 1.18e+08; 1.47e+08: 0.80;y; 29:25; 87.069; 0.0985; 1411;y; 4061;y ; no
ES 5 13¢-1,2,3,7,8-PeCDD; 2.22e+08; "1.36e+08; 8.59e+07; 1359i$? 33:13; 107.152; 0.0804; 4769;y; 13050;y ; no
ES ; 13C-1,2,3,6,7,8-HxXCDD; 2.90e+08; 1.63e+08; 1,27e+08; 1.28;3" 35:22; 98.483; .0.0659; 6456;y; 4314;y ; no
ES ;13C-1,2,3,4,6,7,8 HpCDD; 1.63e+08; 8.37e+07; 7.96e+07; 1.05;y° 37:48; 83.137; '0.1752; 932;y; Y261;y ; no
ES ; 12 -OCDD; 1.63e+08; 7.85e+07; 8.4%e+07; 0.92;y° 40:44; 133.962; 1.0643; 4479;y; y“ES;y ; no
ES/RT;- . 13C-2,3,7. -TCDF; 3.40e+08; 1.51e+08; 1.89e+08; D.80;: 28:23; 74.547; '0.0595; 3693;y; > 14;y ; no
ES ; 13¢-1,2,3,7,0 2eCDF; 2.87e+08; 1.77e+08: 1.11e+08; 1.60;: 32:34; 69.717; 0.0139; 36158;y; " 15;y ; no
ES ; 13C-1,2,3,6,7,* 4xCDF; 2.29e+08; 7.87e+07; 1.50e+08; 0.52;" 34:47; B5.765; 1.1364; 408;y; 84;y : no
ES ;13C-1,2,3,4,6,7,! HpCDF; 1.20e+08; 3.64e+07; B.36e+07; 0.44; 36:59; 54.905; 0,2712; 317;y; 08;y ; no

L4

Js . 13c-1,2,3,4-TCOD; 2.95e+08; 1.31e+b8; 1.64e+08; 0.80;  29:08; 60.498; - 1872;y; i68;y ; 1o
Js ; 13c-1,2,3,7,8,9-HxCDD; 2.64e+08; 1.44e+08; 1.20e+08; 1.21;  35:36; 62.791; - 5089;y; “15;¥ ;  na
cs 3 37C1-2,3,7,8~TCDD; 2.94e+08; 2.94e+08; -t -i-iNotFnd; 93.403; 0.0538; 4361;y; -; -3 no
cs 13¢-2,3,4,7,8-PeCDF; 4.40e+08; 2.70e+08; 1.70e+08; 1.58;y; 33:01; 102.151; 0.0133; 57554;y; 30852;y ; no
¢S ; 13c-1,2,3,4,7,8-HXCDD; 1.59e+08; 8.87e+07; 7.08e+07; 1.25;y; 35:19; 91.131; 0.1109; 5155;y; 3356;y ; no
Cs ; 13c-1,2,3,4,7,8-HxCDF; 2.85e+08; 9.83e+07; 1.86e+08; 0.53;y; 34:52; 73.679; 0.7845; 325;y; 301y ; no
cS  ;13C-1,2,3,4,7,8,9<HpCDF; 1.56e+08; 4.62e+07; 1.09e+08; 0.42;y; 38:11; 92.759; 0.3535; 369;y; 1361;y ; no 3
ss 37C1-2,3,7,8-TCDD; 2.94e+08; 2.94e+08; - -#~;NotFnd; 107.274;ff0.o741; 4361;y; $ -; -:  no ’
SS H 13C-2,3,4,7,8-PeCDF; 4.40e+08; 2.70e+08;1.70e+08; 1.587y; 33:01; 146.522; +.0.0106; 57554;y; 30852;y ; no
ss ; 13¢-1,2,3,4,7,8-HxCDD; 1.59e+08; B8.87e+07; 7.08e+07; 1.25;y; 35:19; 92.535;.0.0953; 5155;y; 3356;y ; no
ss ; 13¢-1,2,3,4,7,8-HXCDF; 2.85e+08; 9.83e+07; 1.86e+08; 0.53;y; 34:52; 85.908; ~0.5297; 325;y; 01y no
ss  ;13c-1,2,3,4,7,8,9-HpCDF; 1.56e+08; 4.62e+07; 1.09e+08; 0.42fy; 38:11;  168.945; 0.5999; 369;y; 1361;y ; no
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Ent: 39 Name: Total Tetra-Furans F:1 Mass: 303.902 305.899 Mod? no

Page 1 of 8

#Hom: 4

Run: 4 File: a26sep98m S:11 AcqQ:27-SEP-98 00:40:41 Proc:28-SEP-98 12:04:24
Tables: Run: 26sep-crv Analyte: m8290-092» Cal: m8290-092»Results: M8290-09»

Version: V3.6 31-JUL-1998 10:51:59 Sample text: lmb091698m23 x1/1

Amount: 0.02 of which 0.01 named and 0.01 unnamed
Conc: 0.02 of which 0.01 named and 0.01 unnamed
Tox #1: - Tox #2: - Tox #3: -
Name # RT Respnse RA Conc Area Height S/N  Mod?
1 27:00 8.5e+03 0.44 n 0.00
8.5e+03 2.6e+03 1.6e+03 4.8e-01n n
5.9e+03 3.5e+03 5.7e-01n n
2,3,7,8-TCDF 2 28:27 4.3e+04 0.67 ¥y 0.01

4.3e+04 1.7e+04 6.0e+03
2.6e+04 8.6e+03
3 28:37 1.2e+04 0.59 n 0.00

1.8e+000n n
1.4e+00n n

1.2e+04 4.3e+03 2.0e+03 6.0e-01l n n

7.4e+03 3.2e+03
4 28:54 1.5e+04 1.22 n 0.00
1.5e+04 8.4e+03 3.7e+03

6.9e+03 5.5e+03

Ent: 40 Name: Total Tetra-Dioxins F:1 Mass: 319.897 321.894 Mod? no

Run: 4 File: a26sep98m S:11 Acq:27-SEP-98 00:40:41 Proc:28-SEP
Tables: Run: 26sep-crv Analyte: m8290-092» Cal: mB8290-092»Result
Version: V3.6 31-JUL-~1998 10:51:59 Sample text: 1lmb091698m23 x1/1

Amount: 0.11 of which * named and 0.11 unnamed
Conc: 0.11 of which * named and 0.11 unnamed
Tox #1: - Tox #2: - Tox #3: -
Name # RT Respnse RA Conc Area Height

1 28:07 1.1e+04 1.27 n 0.00
1.1e+04 6.3e+03 4.8e+03
4.9e+03 1.9e+03
2 28:23 7.5e+04 3.16 n 0.02
7.5e+04 5.7e+04 1.2e+04
1.8e+04 4.7e+03
3 29:25 2.4e+05 0.08 n 0.08
2.4e+05 1.8e+04 8.1e+03
2.2e+05 4.1le+04
4 29:38 1.6e+04 0.37 n 0.01
1.6e+04 4.2e+03 2.6e+03

l.1e+04 3.5e+03

Ent: 41 Name: Total Penta-Furans F:2 Mass: 339.860 341.857 Mod?

Run: 4 File: a26sep98m
Tables: Run: 26sep-crv Analyte: m8290-092» Cal: m8290-092»Result
Version: V3.6 31-JUL-1998 10:51:59 Sample text: lmb091698m23 x1/1

Amount: 0.12 of which 0.11 named and 0.01 unnamed
Conc: 0.12 of which 0.11 named and 0.01 unnamed
Tox #1: - Tox #2: - Tox #3: -
Name # RT Respnse RA Conc Area Height

1,2,3,7,8-PeCDF 1 32:35 1.6e+05 1.34 y 0.06

5.2¢-01n n
1.1le+00n n
9.0e-01n n
Page 2 of 8
#Hom: 4

-98 12:04:24
s: MB290-09»

S/N Mod?

1.3e+00n n
9.4e-01

o
o

3.3e+00
2.3e+00

[
2

2.2e+00
2.1le+01

< B8
e

7.0e-01
1.8e+00

o I =]
=]

Page 3 of 8

no #Hom:5

S:11 Acq:27-SEP-98 00:40:41 Proc:28-SEP-98 12:04:24

s: M8290-09»

S/N  Mod?




OPUSquan 30~-SEP-1998 Page 2
1.6e+05 9.1le+04 4.0e+04 2.le+01 ¥y n
6.8e+04 2.7e+04 5.5e+00 v n
2 32:40 1.6e+04 0.61 n 0.01
1.6e+04 5.5e+03 3.1e+03 1.6e+00 n n
9.7e+03 3.6e+03 7.2e-01 n n
2,3,4,7,8-PeCDF 3 33:01 1.6e+05 1.86 n v.05
1.6e+05 1.0e+05 S.0e+04 2.6e+01 y n
5.5e+04 2.3e+04 4.6e+00 y n
4 33:29 8.1e+03 0.63 n 0.00
8.1e+03 3.1e+03 1.6e+03 8.4e-01 nn n
5.0e+03 2.0 -~ teooTT o
5 33:33 1.1le+04 1.30 n 9.00
1.1le+04 6.3e+03 2.6e+03 1.3e+00 n n
4.9e+03 3.0e+03 6.0e-01l n n

Ent: 42 Name: Total Penta-Dioxins F:2 Mass:

Run: 4 File:

Amount: 0.08
Conc: 0.08
Tox #1: -

Name

1,2,3,7,8-PeCDD

a26sep98m
Tables: Run: 26sep-crv Analyte:
Version: V3.6 31-JUL-1998 10:51

of which
of which
Tox

# RT

1 32:34

2 33:01

3 33:05

4 33:13

Page 4 of 8

355.855 357.852 Mod? no #Hom: 4

S:11 Acqg:27-SEP-98 00:40:41 Proc:28-SEP-98 12:04:24
Cal: mR230-092»Results: M8290-09»

0.04
0.04
#2: -

Respnse

3.1e+04
3.1e+04

7.0e+04
7.0e+04

1.2e+04
1.2e+04

1.3e+05
1.3e+05

m8290-092»
:59 Sample tex Tr tLa098m23 x1/1

named and 0.04 unnamed
named and 0.04 unnamed
Tox #3: -
RA Conc Area Height
2.55 n (S
z.3e+04 9.5e+03
8.9e+03 3.8e+03
3.11 n 0.02
S.3e+04 il}pvv*
1.7e+04 5.2e+03
1.82 n g an .
.3a+bs 3. 2e+03
{1.3e+03 1.3e+03
1.64 y v.04
8.2e+04 2.9%e+04
5.0e+04 1.8e+04

S/N  Mod?

2.1e+00
2.7e+00

88
a1

P

3.7¢+00 y n

1.1le+00
9.6e-01

2]
sy

6.5e+00
1.3e+01

s
B h

N

024
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Page S of 8
Ent: 43 Name: Total Hexa-Furans F:3 Mass: 373.821 375.818 Mod? no #Hom:17
Run: 4 File: a26sep98m S:11 AcgQ:27~SEP-98 00:40:41 Proc:28-SEP-98 12:04:24
Tables: Run: 26sep-crv Analyte: m8290-092» Cal: m8290-092»Results: MB8290-09»
Version: V3.6 31-JUL-1998 10:51:59 Sample text: 1mb091698m23 x1/1

Amount: 0.21 of which 0.15 named and 0.06 unnamed

Conc: 0.21 of which 0.15 named and 0.06 unnamed
Tox #1: - Tox #2: ~ Tox #3: -
Name # RT Respnse RA Conc Area Height S/N Mod?

1,2,3,4,7,8-HXCDF 1 34:48 1.le+05 0.84 n 0.04
1.1le+05 5.1e+04 2.7e+04 5.9e+00 y =n
6.1e+04 2.3e+04 6.6e+00 y n

1,2,3,6,7,8-HXCDF 2 34:52 1.3e+05 0.97 n 0.03
1.3e+05 6.5e+04 2.3e+04 S.1e+00 y n
6.7e+04 2.2e+04 6.2e+00 y n

3 35:00 1.1e+04 0.63 n 0.00
1.le+04 4.2e+03 2.2e+03 4.8e~01 n n
. ST 6.6e+03 2.8e+03 7.8e-01n n

4 35:03 1.3e+04 1.65 n 0.00 -

1.3e+04 8.3e+03 5.7e+03 1.3e+00n n
S.1e+03 3.8e+03 1.1e+00n n

S 35:07 1.1le+04 0.92 n 0.00
1.le+04 5.5e+03 3.2e+03 7.1le-01n n
5.9e+03 3.1e+03 8.6e-01 n n

2,3,4,6,7,8-HXCDF 6 35:14 1.0e+05 2.28 n 0.03
1.0e+0S 7.2e+04 2.1e+04 4.7e+00 ¥y n
- 3.2e+04 1.4e+04 3.8e+00 y n

7 35:23 2.0e+04 4.59 n 0.01
2.0e+04 1.7e+04 1.2e+04 2.6e+00n n
3.6e+03 1.3e+03 3.6e-01n n

8 35:25 1.9e+04 4.15 n 0.01
1.9e+04 1.5e+04 5.9e+03 1.3e+00 n n
3.6e+03 1.3e+03 3.6e-01 n n

9 35:33 1.le+04 1.91 n 0.00
1.le+04 7.0e+03 3.8e+03 8.3e~-01 n n
3.7e+03 1.5e+03 4.2e-01n n

10 35:35 2.1e+04 3.35 n 0.01
2.1e+04 . 1.6e+04 7.7e+03 1.7e+00 n n
4.8e+03 1.5e+03 4.3e-01ln n

1,2,3,7,8,9-BxXCDF 11 35:45 1.3e+05 1.64 n 0.05
1.3e+05 7.8e+04 2.4e+04 5.4e+00 y n
4.7e+04 1.4e+04 4.1e+00 y n

12 35:53 2.0e+04 1.35 y 0.01
2.0e+04 1.2e+04 4.2e+03 9.2e-01n n
8.7e+03 6.8e+03 1.9e+00 n n

13 36:00 1.5e+04 0.55 n 0.00
1.5e+04 5.3e+03 3.8e+03 8.4e-01n n
9.6e+03 2.9e+03 8.3e-01 n n

14 36:04 1.3e+04 2.63 n 0.00
1.3e+04 9.2e+03 6.2e+03 1.4e+00n n
3.5e+03 2,2e+03 6.3e-01 n n

15 36:06 9.2e+03 1.69 n 0.00
9.2e+03 5.8e+03 2.9e+03 6.5e-01ln n
3.4e+03 1.7e+03 4.7e~01ln n

16 36:10 9.2e+03 1.24 vy 0.00
9.2e+03 S.le+03 2,1e+03 4.6e-01 n n
4.1le+03 2,1e+03 6.0e-01n n

17 36:16 1.2e+04 0.64 n 0.00
1.2e+04 4.8e+03 2.7e+03 6.0e-01 n n
7.6e+03 2.8e+03 7.9e-01n n
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Ent: 44 Name: Total Hexa-Dioxins F:3 Mass: 389.816 391.813 Mod? no  #HomiS$

Run: 4 File:

a26sep98m

S:11 Acq:27-SEP-98 00-40:41 Proc:28-SEP-98 12;04:2‘4f K

Tables: Run: 26sep-crv Analyte: m8290-092»
Version: V3.6 31-JUL-1998 10:51:59 Sample text: lmb091698m23 x1/1

Amount: 0.26
Conc: 0.26
Tox #1: -

Name

of which
of which
Tox

# RT

1,2,3,4,7,8-HxCDD

1,2,3,6,7,8-HxCDD

1,2,3,7,8,9-HxCDD

Ent: 45 Name: Total Hepta-Furans

10

11

12

13

14

15

16

34

34:

35

35:

35:

35:

35

35:

35:

35:

35:

36:

36:

:47

:52

56

:08

11

14

19

124

36

42

49

56

01

05

36:13

36:21

Run: 4 File: a26sep98m
Tables: Run: 26sep-crv Analyte: m82350-092»
Version: V3.6 31-JUL-1998 10:51:59 Sample text: 1lmb091698m23 x1/1

0.14
0.14
#2: -

Respnse

6.8e+04
6.8e+04

7.6e+04
7.6e+04

3.6e+04
3.6e+04

1.0e+04
1.0e+04

8.1e+03
8.1le+03

1.3e+04
1.3e+04

9.6e+04
9.6e+04

1.3e+05
1.3e+05

1.2e+05
1.2e+05

2.3e+04
2.3e+04

1.8e+04
1.8e+04

1.6e+04
1.6e+04

9.0e+03
9.0e+03

7.8e+03
7.8e+03

9.2e+03
9.2e+03

8.4e+03
8.4e+03

pPage 6 of 8

Cal: m8290-092»Results: M823%0-09»

S:11 Acq:27-SEP-98 00:40:41 Proc:28-SEP-98 12:04:24

Cal: m8290-092»Results:

MB8290-09»

e -
named and 0.12 unnamed i
named and 0.3i2 unnamed .
Tox #3- - i
RA Conc Area Height S/N Mod?
3.96 n 0.03
5.5e+04 2.2e+04 7.8e+00 y n
1l.4e+04 7.8e+03 1.%9e+00 n n
3.03 n ¢ 03
5.7e+04 1.9e+04 6.8e+00 y n
1.9e+04 7.1e+03 1.8e+00n n
1.35 vy 0.01
2.0e+04 5.9e+03 2.1e+Q0 n o .- -,
L.5e+04 6.6e+03 1.6e+00 1 =mn
1.05 n .00 -
5.3e+03 2.4e+03 8.7e~-01 n n
5.1e+03 2.6e+03 6.6e-01 n n
0.51 n 0.00
2.7e+03 1.2e+03 4.2e-01n n
5.4e+03 2.4e+03 5.%e-01 n n
1.04 o 0.01
6.4e+03 2.4e+03 8.5e-01 n n_
6.2e+03 2.5e+03 6.3e-01l-n n+°
1.01 0.0S T
4.8e+04 1.6e+04 5.8e+00 v n
4.8e+04% Le.tn ... i}
1.06 vy 0.05 ) B
. 6.9e+04 2.2e+04 7.8e+00 ¥y =n
"' 6.5e+04 2.4e+04 6.0e+0D ¥ 2
0.97 1 .08 R
5.9e+04 2.6e+04 9.3e+00' Yy n
6.1le+04 2.0e+04 S5.1e+00 y n
0.41 n 0.01 “
6.7e+03 4.1e+03 1.5e+00 n =n
1.6e+04 5.3e+03 1.3e+00 nja
0.63 n ~.01 R
7.0e+03 3.6e+03 1.3e+00 n. o
1.1e+04 5.3e+03 1.3e+00n n
0.59 n 0.01
5.8e+03 2.9e+03 1.0e+00 n n
'9.9e+03 3.8e+03 9.4e-~01 n: n "
1.41 y 0.00 N LT
5.2e+03 2.4e+03 8.5e~01 n =n
3.7e+03 3.0e+03 7.4e-01 B n
0.40 n 0.00
’ 2.2e+03 1.4e+03°4.%9e~01 n n
5.6e+03 2.2e+03°5.5e~01n n -
0.50 n 1,00 e T
3.1le+QFAF > LI N s
6.1e+03 2.7e+03 6.7e-01 n 1B "
1.38 y 0.00 -
4.9e+03 1.4e+03 4.9e-01'g n
3.5e+03 2.3e+03 5.8e-01mn n.
Page 7 of 8
F:4 Mass: 407.782 409.779 Mod? no  #Hom:8




OPUSquan 30-SEP-1998 Page S
Amount: 0.24 of which 0.14 named and 0.10 unnamed
Conc: 0.24 of which 0.14 named and 0.10 unnamed
Tox #1: - Tox #2: - Tox #3: -~
Name # RT Respnse RA Conc Area Height S/N Mod?
1,2,3,4,6,7,8-HpCDF1  36:59 1.2e+05 1.78 n 0.07
1.2e+05 7.9e4+04 2.5e+04 5.6e+00 ¥y n
4.4e+04 1.8e+04 5.0e+00 ¥y n
2. 37:13 2.6e+04 1.02 vy 0.02
2.6e+04 1.3e+04 4.3e+03 9.5e-01n n
1.3e+04 3.2e+03 9.0e-01n n
3 37:20 1.7e+04 1.50 n 0.01
1.7e+04 1.0e+04 4.7e+03 1.0e+00n n
6.8e+03 2.3e+03 6.5¢e-01 n n
4 37:26 1.4e+04 1.76 n 0.01
1.4e+04 8.7e+03 3.6e+03 8.0e-01 n n
5.0e+03 2.5e+03 6.9e-01 n n
5 37:43 1.7e+04 1.62 n 0.01
1.7e+04 1.le+04 3.7e+03 8.2e-01 n n
.- e 6.5e+03 2.3e+03 6.5e-01 n n
6 37:55° 1ile+04 1.16 y 0.01
1.le+04 6.le+03 2.6e+03 5.8e-01n n
5.2e+03 2.0e+03 5.7e-01 n n
1,2,3,4,7,8,9-HpCDF7 38:11 8.4e+04 0.74 n 0.06
8.4e+04 3.5e+04 1.5e+04 3.4e+00 ¥y n
4.8e+04 1.5e+04 4.1e+00 y n
8 38:13 7.0e+04 0.45 n 0.05
7.0e+04 2.le+04 8.5e+03 1.9e+00 n n
4.8e+04 1.5e+04 4.1e+00 ¥y n

,

027
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2 AC DB

Ent: 46 Name: Total Hepta-Dioxins F:4 Mass: 423.777 42F 774 Mod? no

Run: 4 File: a26sep98m S:11 Acq:27-SEP~98 (,.40:2¢1 Proc:28-SEP
Tables: Run: 26sep-crv Analyte: m8290-092» Cal: m3290-092»Result
Version: V3.6 31-JUL~1998 10:51:59 Sample text: 1lmb091698m23 x1/1

Amount: 0.09 of which 0.05 named and 0.03 unnamed
Conc: 0.09 of which 0.05% named and 0.7 unnamed
Tox #1l: - Tox #2: - Tox #3: -
Name # RT Respnse RA Conc Area Height

1,2,3,4,6,7,8-HpCDD1  37:48 8.4e+04

8.4e+04

0.84 n 0.05
3.8e+04 1.3e+04
4.5e+04 1.4e+04

2 38:11 4.2e+04 4.07 n 0.03
4.2e+04 3.3e+04 8.8e+03
8.2e+03 3.1le+03

3 38:24 1.3e+04 1.31 n 0.01
1.3e+04 .7 fe+03 4.0e+03

"Lk 2.5e+03

Page 8 of 8
#Hom: 3

-98 12:04:24
s: M8290~09»

S/N Mod?

4.2e+00

Yy
6.4e+00 y n

2.9e+00
1.5e+00

1.3e+00

3 -]
o}

=
e}

1.2¢+00n o

PO

r‘/

28

Cen
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Page 1

Ent: 39 Name:

Run: 4

File: a26sep98m
Tables: Run: 26sep-crv Analyte:

Total Tetra-Furans

Version: V3.6 31-JUL-1998 10:51:59

Amount: 0.02
Conc: 0.02
Tox #1l: -

Name

2,3,7,8-TCDF

Ent: 40 Name: Total Tetra-Dioxins F:1 Mass:

Run: 4

Amount: 0.11
Conc: 0.11
Tox #1: -

Name

Ent: 41 Name: Total Penta-Furans F:3° Mass: 339.860 341.857 Mod? no

Run: 4 File: a26sep98m
Tables: Run: 26sep-crv Analyte: m8290-092»

File: a26sep98m
Tables: Run: 26sep-cxrv Analyte: m8290-092»
Version: V3.6 31-JUL-1998 10:51:59 Sample text:

of which 0.01
of which 0.01
Tox #2: -

# RT Respnse

1 27:00 8.5e+03
8.5e+03

2 28:27 4.3e+04
4.3e+04

3 28:37 1.2e+04
1.2e+04

4 28:54 1.5e+04
1.5e+04

of which ~*
of which *,
Tox #2: -

# RT Respnse

1 28:07 1l.1e+04
1.1le+04

2 28:23 7.5e+04
7.5e+04

3 29:25 2.4e+05
2.4e+05

4 29:38 1.6e+04
1.6e+04

S:11 AcqQ:27-SEP-98 00
m8290-092» Cal:

F:1 Mass: 303.902 305.899 Mod? no

:40:41 Proc:28-SEP-98 12:04:24

m8290-092»Results: M8290-09»

Page 1 of 8

#Hom: 4

Sample text: 1mb0%91698m23 x1/1

named and 0.01
named and 0.01
Tox #3: -

RA Conc

0.44 n 0.00

2.
5.

0.67 y 0.01

0.59 n 0.00

1.22 n

319.897 321.894 Mod? no

unnamed
unnamed

Area Height S/N

6e+03 1.6e+03 4.8e-01 n n
9e+03 3.5e+03 5.7e-01n n

.7e+04 6.0e+03 1.8e+00n n
.6e+04 8.6e+03 1.4e+00n n

.3e+03 2.0e+03 6.0e-01n n
.4e+03 3.2e+03 5.2e-01n n

.4e+03 3.7e+03 1.1e+00n n
.9e+03 5.5e+03 9.0e-01n n

Page 2 of 8

#Hom: 4

S:11 Acq:27-SEP-98 00:40:41 Proc:28-SEP-98 12:04:24
Cal: m8290-092»Results: M8290-09»
1mb091698m23 x1/1

named and 0.11 unnamed
named.and 0.11 unnamed
Tox #3: -
RA Conc Area Height S/N Mod?
1.27 n 0.00 .
6.3e+03 4.8e+03 1.3e+00n n
4.9e+03 1.9e+03 9.4e-01n n
3.16 n 0.02
S.7e+04 1.2e+04 3.3e+00 y n
1.8e+04 4.7e+03 2.3e+00 n n
0.08 n 0.08
1.8e+04 8.1e+03 2.2e+00n n
2.2e+05 4.1e+04 2.1le+01 y n
0.37 n 0.01
4.2e+03 2.6e+03 7.0e-01n n
l1.le+04 3.5e+03 1.8e+00 n n
Page 3 of 8
#Hom:5

S:11 Acq:27-SEP-98 00:40:41 Proc:28-SEP-98 12:04:24
Cal: m8290-092»Results: M8290-09»

Version: V3.6 31-JUL-1998 10:51:59 Sample text: lmb091698m23 x1/1

Amount: 0.12
Conc: 0.12
Tox #1: -
Name

1,2,3,7,8-PeCDF

of which 0.11

of which 0.11
Tox #2: -

# RT Respnse

1 32:35 1.6e+05

named and 0.01
named and 0.01
Tox #3: -

RA Conc

1.34 y 0.06

unnamed
unnamed

Area Height S/N Mod?




OPUSquan 30~-SEP-1998 Page 2
1.6e+05 9.1e+04 4.0e+04 2.1e+01 y n
6.8e+04 2.7e+04 5.5e+00 ¥y n
32:40 1.6e+04 0.61 n 0.01
1.6e+04 5.9e+03 3.1e+03 1.6e+00 n n
9.7e+03 3.6e+03 7.2e-01 n n R
2,3,4,7,8-PeCDF 33:01 1.6e+05 1.86 n 0.05 ’
1.6e+05 1.0e+05 5.0e+04 2.6e+01 ¥y n
5.5e+04 2.3e+04 4.6e+00 y n
33:29 8.1e+03 0.63 n 0.00
8.1le+03 3.1le+03 1.6e+03 8.4e-01n n
5.0e+03 2.0e’ Tt
33:33 1.1e+04 1.30 n .00
1.1e+04 6.3e+03 2.6e+03 1.3e+00n n
4.9e+03 3.0e+03 6.0e-01 n n

Ent: 42 Name:

Run: 4 aZ6sep98m S:11 Acqg:27-SEP-98 00:40:41 Proc:28-~SEP-98 12:04:24
Tables: Run: 26sep-crv Analyte: m8290-092» Cal: m"27°3-092»Results: M8290-09» it
Version: V3.6 31-JUL-1998 10:51:59 Sample tex! b, s40698m23 x1/1 B e
Amount: 0.08 of which 0.04 named and 0.04 unnamed
Conc: of which 0.04 named and 0.04 unnamed
Tox #1: Tox #2: - Tox #3: -
Name RT Respnse RA Conc Area Height S/N Mod?
32:34 3.1e+04 2.55 n 761 s
3.1le+04 2.3e+04 9.5e+03 2.1e+00 n n
8.9e+03 3.8e+03 2.7e+00 n n
33:01 7.0e+04 3.11 n 0.02 o E
7.0e+04 5.3e+04 Li.awyda ... .
1.7e+04 5.2e+03 3.7e+00 y n
33:05 1.2e+04 1.82 n 0 ¢
1.2e+04 i.9e+02 5.2e+03 1.1e+00 n n
4.3e+03 1.3e+03 9.6e-01 n n
1,2,3,7,8-PeCDD 33:13 1.3e+05 1.64 y 0.04
1.3e+05 8.2e+04 2.9e+04 6.5e+00 ¥y n
5.0e+04 1.8e+04 1.3e+01 y n

Total Penta-Dioxins F:2 Mass:

Page 4 of B

355.855 357.852 Mod? no #Hom:4

C30
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Page S5 of 8
Ent: 43 Name: Total Hexa-Furans F:3 Mass: 373.821 375.818 Mod? no #Hom:17
Run: 4 File: a26sep98m S:11 Acq:27-SEP-98 00:40:41 Proc:28-SEP-98 12:04:24

Tables: Run: 26sep-crv Analyte: m8290-092» al: m8290-092»Results: M8290-09»
Version: V3.6 31-JUL-1998 10:51:59 Sample text: 1mb091698m23 x1/1

Amount: 0.21 of which 0.15 named and 0.06 unnamed
Conc: 0.21 of which 0.15 named and 0.06 unnamed
Tox #1: - Tox #2: -~ Tox #3: -
Name # RT Respnse RA Conc Area Height S/N Mod?

1,2,3,4,7,8-HXCDF 1 34:48 1.1e+05 0.84 n 0.04
1.1le+05 5.1e+04 2.7e+04 5.9e+00
6.le+04 2.3e+04 6.6e+00
1,2,3,6,7,8-HXCDF 2 34:52 1.3e+05 0.97 n 0.03
1.3e+05 6.5e+04 2.3e+04 5.1e+00 ¥y n
6.7e+04 2.2e+04 6.2e+00 y n
3 35:00 1.1e+04 0.63 n 0.00

RS

1.1le+04 4.2e+03 2.2e+03 4.8e-01 n n
L TR 6.6e+03 2.8e+03 7.8e-01 n n

4 35:03 1.3e+04 1.65 n 0.00
1.3e+04 - 8.3e+03 5.7e+03 1.3e+00 n n

5.1le+03 3.8e+03 1.1e+00 n n

5 35:07 1.1e+04 0.92 n 0.00
1.1e+04 5.5e+03 3.2e+03 7.1le-01n n
5.9e+03 3.1e+03 8.6e-01n n

2,3,4,6,7,8-HxCDF 6 35:14 1.0e+05 2.28 n 0.03
1.0e+05 7.2e+04 2.1e+04 4.7e+00 y n
3.2e+04 1.4e+04 3.8e+00y n

7 35:23 2.0e+04 4.59 n 0.01
2.0e+04 1.7e+04 1.2e+04 2.6e+00 n n
3.6e+03 1.3e+03 3.6e-01n n

8 35:25 1.9e+04 .4.15 n 0.01
1.9e+04 1.5e+04 5.9e+03 1.3e+00 n n
3.6e+03 1.3e+03 3.6e-01 n n

9 35:33 l.1e+04 1.91 n 0.00
1.1le+04 7.0e+03 3.8e+03 8.3e-01n n
3.7e+03 1.5e+03 4.2e-01n n

10 35:35 2.1e+04 3.35 n 0.01
2.1le+04 . 1.6e+04 7.7e+03 1.7e+00 n n
4.8e+03 1.5e+03 4.3e-01 n n

1,2,3,7,8,9-HxCDF 11 35:45 1.3e+05 1.64 n 0.05
1.3e+05 7.8e+04 2.4e+04 5.4e+00 y n
4.7e+04 1.4e+04 4.1e+00 v n

12 35:53 2.0e+04 1.35 y 0.01
2.0e+04 1.2e+04 4.2e+03 9.2e-01
8.7e+03 6.8e+03 1.9e+00
13 36:00 1.5e+04 0.55 n 0.00

1.5e+04 5.3e+03 3.8e+03 8.4e-01 n n
9.6e+03 2.9e+03 8.3e-01n n

14 36:04 1.3e+04 2.63 n 0.00
1.3e+04 9.2e+03 6.2e+03 1.4e+00 n n
3.5e+03 2.2e+03 6.3e-01n n

15 36:06 9.2e+03 1.69 n 0.00
9.2e+03 5.8e+03 2.9e+03 6.5e-01n n
- 3.4e+03 1.7e+03 4.7e-01 n n
16 36:10 9.2e+03 1.24 vy 0.00
9.2e+03 5.1le+03 2.1e+03 4.6e-01n n
4.1le+03 2.1e+03 6.0e-01 n n

17 36:16 1.2e+04 0.64 n 0.00
1.2e+04 4.8e+03 2.7e+03 6.0e~01 n n
7.6e+03 2.8e+03 7.9e-01n n

031
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Page 6 of 8
Ent: 44 Name: Total Hexa-Dioxins F:3 Mass: 389.816 391.813 Mod? no #Hom:16

Run: 4 File: a26sep98m S:11 Acq:27-SEP-98 00:40:41 Froc:28-SEP-98 12:04:24

Tables: Run: 26sep-crv Analyte: m8290-092» Cal: m8%30-092»Results: M8290-09» - ;5: 3 Yo
Version: V3.6 31-JUL-1998 10:51:59 Sample text: 1mb091698m23 x1/1 )
Amount: 0.26 of which 0.14 named and 0.12 unnamed e .
Conc: 0.26 of which 0.14 named and 0.12 unnamed e 5 LA
Tox #1: - Tox #2: - Tox #3: - . ’ ‘
)y Toowml | Fwn
Name # RT Respnse RA conc Area Height S/N Mod? . : "?

1 34:47 6.8e+04 3.96 n 0.03
6.8e+04 5.5e+04 2.2e+04 7.8e+00 y n
n

1.4e+04 7.8e+03 1.9e+00
2 34:52 7.6e+04 3.03 n 0.03

7.6e+04 3.7e+04 1.9e+04 6.8e+00 y n
1.9e+04 7.1e+03 1.Be+00n n
3 34:56 3.6e+04 1.35 vy 0.01 g
3.6e+04 2.0e+04 5.9e+03 2.1e+00n n . L
T Se.N4 6.6e+03 1.6e+00m m T
4 35:08 1.0e+04 1.05n . \ .
1.0e+04 5.3e+03 2.4e+03 8.7e~01 n n
5.1e+03 2.6e+03 6.6e~01 n n

5 35:11 8.1e+03 0.51 n 0.00
8.1le+03 2.7e+03 1.2e+03 4.2e~01n n
5.4e+03 2.4e+03 5.9e-01n n
6 35:14 1.3e+04 1.04 n 0.01
1.3e+04 6.4e+03 2.4e+03 8.5¢e~01 n n : .
6.2e+03 2.5e+03 6.3e~-01n n . .
1,2,3,4,7,8-BxCDD 7 35:19 9.6e+04 1.01 n 0.05 e
9.6e+04 4.8e+04 1.6e+04 5.8e+00 y n
4.8e+04 ZMlemix v Teofe
1,2,3,6,7,8-HxCDD 8 35%:24 1.3e+05 1.06 y n N5 ’

1.3e+05 6.9e+04 2.2e+04 7.8e+00 ¥y n g

1.6.5e+04 2.4e+04 6.0e+00 ¥ m . - A
1,2,3,7,8,9-HxCDD 9 35:36 1.2e+05 0.97 n o
1.2e+05 5.9e+04 2.6e+04 9.3e+00 y =0’ o
6.le+04 2.0e+04 5.1e+00 y n
10 35:42 2.3e+04 0.41 n 0.01

2.3e+04 . 6.7e+03 4.1le+03 1.5e+00n n s Tem e -

+1.6e+04 5.3e+03 1.3e+00 n =n b T

11 35:49 1.8e+04 0.63n 0 ! - L
1.8e+04 “.0e+03 3.6e+03 1.le+00mn m - ’

na
1.1e+04 5.3e+03 1.3e+00 n' 'm
12 35:56 1.6e+04 0.59 n 0.01 -
1.6e+04 5.8e+03 2.9e+03 1.0e+00 n n
9.9e+03 3.8e+03 9.4e~01 n n .
13 36:01 9.0e+03 1.41 y ¢ 20
9.0e+03 5.2e+03 2.4e+03 8.5e-01 n ™ ‘ L
3.7e+03 3.0e+03 7.4e-01n = °
14 36:05 7.8e+03 0.40 n 0.00
7.8e+03 2.2e+03 1.4e+03 4.%9e-01 n n
5.6e+03 2.2e+03'5.5e-01n n

15 36:13 9.2e+03 0.50 n 0.00 . e
9.2e+03 3.1e+03 *.8e:"" o wie v T T
6.1e+03 2.7e+03 o.ie-va nun n -

ey

16 36:21 8.4e+03 1.38 y 0.00
8.4e+03 4.9e+03 1.4e+03 4.9e-01n n
3.5e+03 2.3e+03 5.8e-01 n n

Page 7 of B
Ent: 45 Name: Total Hepta~Furans F:4 Mass: 40”7 782 409.779 Mod? no #Hom:8 T

Run: 4 File: a26sep98m S:11 Acqg:27-SEP-98 00:40:41 Proc:28-SEP-98 12:04:24
Tables: Run: 26sep-crv Analyte: m8290-092» Cal: m8290-092»Results: M8290-09»
Version: V3.6 31-JUL-~1998 10:51:59 Sample text: 1lmb091698m23 x1/1

©7 032
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Page §

Amount: 0.24
Conc: 0.24

Tox #1: -
Name #

1,2,3,4,6,7,8~HpCDF1

1,2,3,4,7,8,9-HpCDF7

Tox

RT

36:59

37:13

37:20

37:26

37:43

37:55S.

38:11

38:13

of which 0.14
of which

0.14
#2: -

Respnse

1.2e+05
1.2e+05

2.6e+04
2.6e+04

1.7e+04
1.7e+04

1.4e+04
1l.4e+04

1.7e+04
1.7e+04
1. 1e+04
1.le+04

8.4e+04
8.4e+04

7.0e+04
7.0e+04

named and 0.10
named and (.10

Tox #3: -

RA Conc
1.78 n 0.07
1.02 vy 0.02
1.50 n 0.01
1.76 n 0.01
1.62 n 0.01
1.16 y 0.01
0.74 n 0.06
0.45 n 0.05

unnamed
unnamed

Area

7.9e+04

4.4e+04

1.3e+04
1.3e+04

1.0e+04
6.8e+03

8.7e+03
5.0e+03

1.1e+04
6.5e+03

6.1le+03
5.2e+03

3.5e+04
4.8e+04

2.1le+04
4.8e+04

Height
2.5e+04
1.8e+04

4.3e+03
3.2e+03

4.7e+03
2.3e+03

3.6e+03
2.5e+03

3.7e+03
2.3e+03

2.6e+03
2.0e+03

1.5e+04
1.5e+04

8.5e+03
1.5e+04

S/N

5.6e+00

5.0e+00

9.5e-01
9.0e-01

1.0e+00
6.5e-01

8.0e-01
6.9e-01

8.2e-01
6.5e-01

5.8e-01
5.7e-01

3.4e+00
4.1e+00

1.9e+00
4.1le+00

Mod?

<

e
o}

= J=]
[=J=]

o]
o
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E T

Page 8 of 8

Ent: 46 Name: Total Hepta-Dioxins F:4 Mass: 423.777 425.774 Mod? no #Hom: 3

Run: 4 File: a26sep98m S:11 Acq:27-SEP-98 00:
Tables: Run: 26sep-crv Analyte: m8290-092» Cal:
Version: V3.6 31~-JUL-1998 10:51:59 Sample text:

Amount: 0.09 of which 0.05 named and 0.03
Conc: 0.09 of which 0.05 named and 0.03
Tox #1: - Tox #2: - Tox #3:

Name # RT Respnse RA Counc

40:41 Proc:28-SEP-98 12:04:24
m8290~092»Results: M8290-09»

1mb091698m23 x1/1

unnamed
unnamed

Area Height

1,2,3,4,6,7,8-HpCOD1  37:48 8.4e+04 0.84 n 0.05

8.4e+04

3.8e+04 1.3e+04
4.5e+04 1.4e+04

2 38:11 4.2e+04 4.07 n 0.03

4.2e+04

3.3e+04 8.8e+03
8.2e+03 3.1le+03

3 38:24 1.3e+04 1.31n Q.01

1.3e+04

,7-6e+03 4.0e+03
i ~oa ¢.5e+03

LS

S/N Mod?

4.2e+00
6.4e+00

e

2.9e+00
1.5e+00

[ <}

1.3e+00
1.2e+00 n

ja]

B o

g
P
e
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Page 1

Re

Typ
Unk
Unk
Unk
Unk
Unk
Unk
Unk

Unk
Unk
Unk
Unk
Unk
Unk
Unk
Unk
Unk
Unk

ES/RT
ES
ES
ES
ES

ES/RT

ES
ES

Filename ; a26sep98m
Sample ; 11

Acquired ; 27-SEP-98 00:40:41

Processed ; 28-SEP-98 12:04:24

Sample ID ; 1mb091698m23 x1/1

Cal Table ; m8290-092698m
sults Table ; M8290-092698M

Comments ;
; " Name; Resp;
; 2,347, 8-TCDD; *;
H 1,2,3,7,8-PeCDD; 1.31e+05;
: 1,2,3,4,7,8-HxCDD; %.56e+04;
; 1,2,3,6,7,8-HxCDD; 1.35e+05;
; 1,2,3,7,8,9-HxCDD; 1.20e+05;
; 1,2,3,4,6,7,8-HpCDD; 8.38e+04;
H OCDD; 8.61e+04;
i 2,3,7,8-TCDF; 4.35e+04;
H 1,2,3,7,8-PeCDF; 1.60e+05;
H 2,3,4,7,8-PeCDF; 1.58e+05;
; 1,2,3,4,7,8-HXCDF; 1.12e+05;
: 1,2,3,6,7,8-HxCDF; 1.32e+05;
H 2,3,4,6,7,8-HXCDF; 1.04e+05;
H 1,2,3,7,8,9-HXCDF; 1.25e+05;
H 1,2,3,4,6,7,8-HpCDF; 1.23e+05;
: 1,2,3,4,7,8,9-HpCDF; 8.35e+04;
H OCDF; *;
: 13C-2,3,7,8-TCDD; 2.65e+08;
B 13¢-1,2,3,7,8-PeCDD; 2.22e+08;
; 13¢-1,2,3,6,7,8-HxCDD; 2.90e+08;
;13C-1,2,3,4,6,7,8-HpCDD; 1.63e+08;
H 13C-0CDD; 1.63e+08;
H 13C-2,3,7,8-TCDF; 3.40e+08;
; 13¢-1,2,3,7,8-PeCDF; 2.87e+08;
; 13C-1,2,3,6,7,8-HxXCDF; 2.29e+08;
;13C-1,2,3,4,6,7,8-HpCDF; 1.20e+08;
; 13C¢-1,2,3,4-TCDD; 2.95e+08;
; 13C-1,2,3,7,8,9-HxCDD; 2.64e+08;
H 37C1-2,3,7,8-TCDD; 2.94e+08;
H 13C-2,3,4,7,8-PeCDF; 4.40e+08;
; 13C-1,2,3,4,7,8-HxCDD; 1.59e+08;
; 13C¢-1,2,3,4,7,8-HXCDF; 2.85e+08;
;13C0-1,2,3,4,7,8,9-HpCDF; 1.56e+08;
: 37C1-2,3,7,8-TCDD; 2.94e+08;
; 13C-2,3,4,7,8-PeCDF; 4.40e+08;
; 13c-1,2,3,4,7,8-HxCDD; 1.5%e+08;
; 13¢-1,2,3,4,7,8-HxCDF; 2.85e+08;
;13C-1,2,3,4,7,8,9-HpCDF; 1.56e+08;

Ion 1;

*;
8.16e+04;
4.80e+04;
6.94e+04;
5.90e+04;
3.84e+04;
1.80e+04;

1.74e+04;
9.14e+04;
1.03e+05;
5.12e+04;
6.50e+04;
7.20e+04;
7.77e+04;
7.85e+04;
3.54e+04;

* .
1.18e+08;
1.36e+08;
1.63e+08;
8.37e+07;
7.85e+07;

.51e+08;
.77e+08;
.87e+07;
.64e+07;

W~y =

1.31e+08;
1.44e+08;

2.94e+08;
2.70e+08;
8.87e+07;
9.83e+07;
4.62e+07;

2.94e+08;
2.70e+08;
8.87e+07;
9.83e+07;
4.62e+07;

L peor =

Ion 2;

*;
4.99e+04;
4.76e+04;
6.54e+04;
6.06e+04;
4.55e+04;
6.80e+04;

2.60e+04;
6.82e+04;
5.52e+04;
6.10e+04;
6.67e+04;
3.15e+04;
4.73e+04;
4.42e+04;
4.81e+04;

* .
;

1.47e+08;
8.59%9e+07;
1.27e+08;

7.96e+07;
8.49%e+07;

1.89e+08;
1.11e+08;
1.50e+08;
8.36e+07;

1.64e+08;
1.20e+08;

1.70e+08;
7.08e+07;
1.86e+08;

1.09e+08;

1.70e+08;
7.08e+07;
1.86e+08;
1.09e+08;

55

RA;?; RT;
*;n;NotFnd;
1.64;y; 33:13;
1.01;n; 35:19;
1.06;y; 35:24;
0.97;:;n; 35:36;
0.84;n; 37:48;
0.26;n; 40:44;

0.67;y; 28:27;
1.34;y; 32:35;
1.86;n; 33:01;
0.84;n; 34:48;
0.97;n; 34:52;
2.28;n; 35:14;
1.64;n; 35:45;
1.78;n; 36:59;
0.74;n; 38:11;

*;n;NotFnd;

0.80;y; 29:25;
1.59;y; 33:13;
1.28;y; 35:22;
1.05;y; 37:48;
0.92;y; 40:44;

0.80;y; 28:23;
1.60;y; 32:34;
0.52;y; 34:47;
0.44;y; 36:59;

0.80;y; 29:08;
1.21;y; 35:36;

-;-;NotFnd;
1.58;y; 33:01;
1.25;y; 35:19;
0.53;y; 34:52;
0.42;y; 38:11;

~;-;NotFnd;
1.58;y; 33:01;
1.25;y; 35:19;
0.53;y; 34:52;
0.42;y; 38:11;

Conc;
*;
0.042;
0.053;
0.046;
0.050;."
0.053;
0.096:7
0.0127#
0.057
0.050;
0.041;
0.027;
0.028;
0.049;
0.076;
0.082;

* .
’

90.049;
128.189;
92..355;
118.010;
273.553;

78.797;
78.511;
84.112;
60.490;

129.122;
191.632;

103.251;
110.247;
92.648;
58.468;
127.336;

114.681;
140.314;
100.651;

69.108;
210.068;

DL;
0.0316;
0.0167;
0.0386;
0.0237;

0.0294;

0.0433;

. 0.2360;

0.0389;
0.0187;
0.0164;
0.0206;
0.0117;
0.0153;
0.0222;
0.0567;
0.0893;
0.0883;

0.1019;
0.0961;
0.0618;
0.2486;
0.1313;

0.0629;
0.0157;
1.1145;
0.2987;

S/N1;?;
*in;
6;y;
6:;y;
8;y;:
9:y;:

[XEN)
'S
8

*rWw AUV N

~. we we
~ we e

BN KNS S

1411;y:
4769;y;
6456;y;

932:y;
4479;y;

3693;y;
36158;y:;
408;y;
317:y:

1872;y;
5089;y;

4361;y;
57554;y;
5155;y:;
325;y:;
369;y;

4361;y;
57554;y;
5155:;:y;
325;y:
369;y;

LR

* BN E kNI
DR R D

N Ns N e we ws we e owe we

4061;y
13050;y
4314;y
2261;y
486S;y

3114y
19315;y
384;y
1208;y

5468;y
3275y

H

30852;y
3356;y
301;y
1361;y

H

30852;y
3356y
301;y
1361;y

Sa we we me we v e v

w m we we we ~ ~e w. we w we N me Wi wa we

. we

’

mod?
no
no
no
no

no’’

no
no

no
no
no
no
no
no
no
no
no
no

no
no
no
no
no

no
no
no
no

no
no

no
no
no
no
no

no
no
no
no
no

Page
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R TR R

Page 1 of 8
Ent: 39 Name: Total Tetra-Furans F:1 Mass: 303.902 303.895 Mod? no #Hom: 4
Run: 9 File: a26sep98m S:11 Acq:27-SEP-98 00:40:41 Proc:28-SEP-98 12:04:24

Tables: Run: 26sep-crv Analyte: m8290-092» Cal: m8290-092»Results: M82950~09»
Version: V3.6 31-JUL-1998 10:51:59 Sample text: lmb091698m23 x1/1

Amount: 0.02 of which 0.01 named and 0.01 unnamed
Conc: 0.02 of which 0.01 named and 0."71 unnamed
Tox #1: - Tox #2: - Tox #3: -
Name # RT Respnse RA conc Area Height S/N Mod?

1 27:00 8.5e+03 0.44 n 0.00
8.5e+03 2.6e+03 1.6e+03 4.8e-01 n n
5.9e+03 3.5e+03 5.7e-01n n

2,3,7,8-TCDF 2 28:27 4.3e+04 0.67 y 0.01
4.3e+04 1.7e+04 6.0e+03 1.8e+00 n n
2.6e+04 8.6e+03 1.4e+00 n n
3 28:37 1.2e+04 0.59 n 0.00
1.2e+04 4 3e+03 2.0e+03 6.0e-01 n n
' 4e+03 3.2e+03 5.2e-01n n
4 28:54 1.5e+04 1.22 n Loeb
1.5e+04 8.4e+03 3.7e+03 1.1e+00 n n

6.9e+03 5.5e+03 9.0e-01 n n

Page 2 of 8

Ent: 40 Name: Total Tetra-Dioxins F:1 Mass: 319.897 321.894 Mod? no #Hom: 4

Run: 9 File: aZ6sep98m §:11 Acq:27-SEP-98 00:40:41 Proc:28-~SEP-98 12:04:24
Tables: Run: 26sep-crv Analyte: m8290-092» Cal: m8290-092pPesulte: MROON.-NOw
Version: V3.6 31-JUL-1998 10:51:59 Sample text: lmb091698mids xi/.

Amount: 0.12 of which * named and 0.12 unnamed b
Conc: 0.12 of which * named and 0.7  unnamed
Tox #1: - Tox #2: - Tox #3: -
Name # RT Respnse RA Conc Area Height S/N Mod?

1 28:07 l.le+04 1.27 n 0.C0
l.1le+04 6.3e+03 4.8e+03 1.3e+00

n n
4.9e+03 1.9e+03 9.4e-01n n
2 28:23 7.5e+04 3.16 n 103 o
7.5e+04 5.7e+04 1.2e+04 3.3e+00 v'»n
1.8e+04 4.7e+03 2.3e+00 n m
3 29:25 2.4e+05 0.08 n 0.08
2.4e+05 1.8e+04 8.1e+03 2.2e+00 n n
2.2e+05 4.1e+04 2.1e+01 ¥y n

4 29:38 1.6e+04 0.37 n 0.01
1.6e+04 4.2e+03 2.6e+03 7.0e-01 n
1.1e+04 3.5e+03 1.8e+00 n

Parg 1 ~F R

Ent: 41 Name: Total Penta-Furans F:2 Mass: 339.860 341.857 Mod? no  #Hom:S. .

Run: 9 File: a26sep98m $:11 Acq:27-SEP-98 00:40:41 Proc:28-SEP-98 12:04:24
Tables: Run: 26sep-crv Analyte: m8290-092» Cal: mB8290-092»Results: M8290-09»
Version: V3.6 31-JUL-1998 10:51:59 Sample text: lmb091698m23 x1/1

Amount: 0.12 of which 0.11 named and 0.01 unnamed
Conc: 0.12 of which 0.11 named and 0.01 unnamed
Tox #1l: - Tox #2: - Tox #2. -
Name # RT Respnse RA Conc Area Height S/N Mod?

1,2,3,7,8~PeCDF 1 32:35 1.6e+05 1.34 y 0.06

¢3¢
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OPUSquan 28-SEP-1998 Page 2

1.6e+05 9.1e+04 4.0e+04 2.1le+01 ¥y n
6.8e+04 2.7e+04 S5.5e+00 y n

2 32:40 1.6e+04 0.61 n 0.01
1.6e+04 5.9e+03 3.1le+03 1.6e+00n n
9.7e+03 3.6e+03 7.2e~01 n n

2,3,4,7,8-PeCDF 3 33:01 1.6e+05 1.86 n 0.05
1.6e+05 1.0e+05 5.0e+04 2.6e+01 ¥y n
5.5e+04 2.3e+04 4.6e+00 y n

4 33:29 8.1e+03 0.63 n 0.00
8.1e+03 3.1e+03 1.6e+03 B8.4e-01 n n
5.0e+03 2.0e+03 4.0e-01 n n

5 33:33 1.1e+04 1.30 n 0.00
1.1le+04 6.3e+03 2.6e+03 1.3e+00 n n
‘ 4.9e+03 3.0e+03 6.0e-01 n n

Ent: 42 Name: Total Penta-Dioxins F:2 Mass:

Run: 9

File: a26sep98m

355.855 357.852 Mod? no

Page 4 of 8

#Hom: 4

S:11 Acq:27-SEP-98 00:40:41 Proc:28-SEP-98 12:04:24
Cal: mB8290-092»Results: M8290-09»

Tables: Run: 26sep-crv Analyte: m8290-092»
Version: V3.6 31-JUL-1998 10:51:59

Amount:
Conc:
Tox #1:

Name

1,2,3,7,8-PeCDD 4

0.08
0.08

of which
of which

Tox

RT

1 32:34

2 33:01

3 33:05

33:13

0.04
0.04
#2: -

Respnse

3.1e+04
3.1e+04

7.0e+04
7.0e+04

1.2e+04
1.2e+04

1.3e+05
1.3e+05

Sample text:

lmb091698m23 x1/1

named and 0.04 unnamed
named and 0.04 unnamed
Tox #3: -
RA Conc Area Height
2.55 n 0.01
2.3e+04 9.5e+03
8.9e+03 3.8e+03
3.11 n 0.02
5.3e+04 2.3e+04
1.7e+04 S5.2e+03
1.82 n 0.00
7.9e+03 5.2e+03
4.3e+03 1.3e+03
1.64 y 0.04
8.2e+04 2.9e+04
5.0e+04 1.8e+04

S/N  Mod?
2.1e+00 n n
2.7e+00n n

S5.1e+00 y n
3.7e+00 y n

1.1e+00n n
9.6e-01 n n

6.5e+00 y n
1.3e+01l vy n

0

37
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Page 5 of 8 -
Ent: 43 Name: Total Hexa-Furans F:3 Mass: 373.821 375.818 Mod? no #Hom:17
Run: 9 File: a26sep98m S:11 AcqQ:27~SEP-98 (3:40:41 Proc:28-SEP~98 12:04:24 :
Tables: Run: 26sep-crv Analyte: m8290-092» Cal: m8290-092»Results: M8290-09» ’
Version: V3.6 31-JUL-1998 10:51:59 Sample text: 1mb091698m23 x1/1
Amount: 0.20 of which 0.15 named and 0.05 unnamed
Conc: 0.20 of which 0.15 named and 0 JE unnamed ¥
Tox #1: - Tox #2: - Tox #3: - "
Name # RT Respnse RA Conc Area Height S/N Mod? e
1,2,3,4,7,8-EXCDF 1 34:48 1.1e+05 0.84 n 0.04
1.le+05 S.le+04 2.7e+04 5.9e+00 ¥y n
6.1e+04 2.3e+04 6.6e+00 y n
1,2,3,6,7,8-HXCDF 2 34:52 1.3e+05 0.97 n 0.03
1.3e+05 6.5e+04 2.3e+04 5.1le+00 y n
6.7e+04 2.2e+04 6.2e+00 y n
3 35:00 1.1e+04 0.63 n 0.00
1.1le+04 4. 720403 2.2e+03 4.8e-01 n n e vx
; Ut 2.8e+03 7.8e-01lmn =n e ring C e
4 35:03 1.3e+04 1.65n U.ul )
1.3e+04 8.3e+03 5.7e+03 1.3e+00n n
5.1le+03 3.8e+03 l.le+00 n n
5 35:07 1.le+04 0.92 n 0.00
1.le+04 5.5e+03 3.2e+03 7.1le-01 n n
5.9e+03 3.1e+03 8.6e-01l n n
2,3,4,6,7,8-HxCDF 6 35:14 1.0e+05 2.28 n 0.03
1.0e+05 7.2e+04 2.1e+04 4.7e+00 y n
3.2e+04 1.4e+04 3.8e+00 ¥y n
7 35:23 2.0e+04 4.59 n 0.01
2.0e+04 1.7e+04 1 2¢+04 2.6e+00 n n
3.6e+03 LpIOvVD s.um Lo .
8 35:25 1.9e+04 4.15 n 0.01
1.9%e+04 1.5e+04 5.9e+03 1.3e+00n =
J.6e+(3 1.3e+03 3.6e-01n n ?
9 35:33 1l.le+04 1.91 n U w0
1.1e+04 7.0e+03 3.8e+03 8.3e-01 n n
3.7e+03 1.5e+03 4.2e-01 n =n
10 35:35 2.1le+04 3.35 n 0.01
2.1e+04 1.6e+04 7.7e+03 1.7e+00 n n
4.8e+03 1.5e+03 4.3e-01n n -
1,2,3,7,8,9-HXCDF 11 35:45 1.3e+05 1.64 n .88
1.3e+05 ].8e+04 2.4e+04 5.4e+00 v n
4.7e+04 1.4e+04 4.1le+00 y =1
12 35:53 2.0e+04 1.35 y 0.01
2.0e+04 1.2e+04 4.2e+03 9.2e~-01ln n
8.7e+03 6.8e+03 1.9e+00 n n
13 36:00 1.5e+04 0.55 n & J0
1.5e+04 5.3e+03 3.8e+03 8.4e-01 n n
9.6e+03 2.9e+03 8.3e-01n a
14 36:04 1.3e+04 2.63 n 0.00
1.3e+04 9.2e+03 6.2e+03 1.4e+00n =
3.5e+03 2.2e+03 6.3e-01n n
15 36:06 9.2e+03 1.69 n ¢ 00
9.2e+03 5.8e+03 2.9%e -
3.4e+03 1.7e+03 4.%e-U1l n n
16 36:10 9.2e+03 1.24 y 0 00
9.2e+03 5.1e+03 2.1e+03 4.6e-01n n
4.le+03 2.1e+03 6.0e~-01 n n
17 36:16 1.2e+04 0.64 n 0.00
1.2e+04 4.8e+03 2.7e+03 6.0e-01 n n
7.6e+03 2.8e+03 7.%9e-01n n

(38
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28-SEP-1998

Page 4

Ent: 44 Name: Total Hexa-Dioxins

Run: 9 File: a26sep98m

Tables: Run: 26sep-crv Analyte: m8290-092»

F:3 Mass:

389.816 391.813 Mod? no

Page 6 of 8

#Hom:16

S:11 Acq:27-SEP-98 00:40:41 Proc:28-SEP-98 12:04:24
Cal: m8290-092»Results: M8290-09»

Version: V3.6 31-JUL-~1998 10:51:59

Sample text: 1mb091698m23 x1/1

Amount: 0.28 of which 0.15 named and 0.13 unnamed
Conc: 0.28 of which 0.15 named and 0.13 unnamed
Tox #1: - ¥ Tox #2: - Tox #3: -
Name # RT Respnse RA Conc Area Height S/N Mod?
1 34:47 6.8e+04 3.96 n 0.03
6.8e+04 5.5e+04 2.2e+04 7.8e+00 y n
1l.4e+04 7.8e+03 1.9e+00 n n
2 34:52 7.6e+04 3.03 n 0.03
7.6e+04 5.7e+04 1.9e+04 6.8e+00 y n
1.9e+04 7.1e+03 1.8e+00 n n
3 34:56 3.6e+04 1.35 y 0.01
3.6e+04 2.0e+04 5.9e+03 2.1e+00n n
1.5e+04 6.6e+03 1.6e+00 n n
4 35:08 1.0e+04 1.05 n 0.00 -
1.0e+04 5.3e+03 2.4e+03 8.7e-01n n
5.1e+03 2.6e+03 6.6e~01 n n
5 35:11 8.1e+03 0.51 n 0.00
8.1e+03 2.7e+03 1.2e+03 4.2e-01n n
5.4e+03 2.4e+03 5.9e-01n n
6 35:14 1.3e+04 1.04 n 0.01
1.3e+04 6.4e+03 2.4e+03 8.5e-01n n
6.2e+03 2.5e+03 6.3e-01n n
1,2,3,4,7,8-HxXCDD 7 35:19 9.6e+04 1.01 n 0.05
9.6e+04 4.8e+04 1.6e+04 5.8e+00 vy n
4.8e+04 2.0e+04 4.9e+00 ¥y n
1,2,3,6,7,8-HxCDD 8 35:24 1.3e+05 1.06 y 0.05
1.3e+05 6.9e+04 2.2e+04 7.8e+00 y n
6.5e+04 2.4e+04 6.0e+00 y n
1,2,3,7,8,9-HxCDD 9 35:36 1.2e+05 0.97 n 0.05
1.2e+05 5.9e+04 2.6e+04 9.3e+00 y n
6.1e+04 2.0e+04 S5.1e+00 y n
10 35:42 2.3e+04 0.41 n 0.01
2.3e+04 6.7e+03 4.1e+03 1.5e+00 n n
1.6e+04 5.3e+03 1.3e+00 n n
11 35:49 1.8e+04 0.63 n 0.01
1.8e+04 7.0e+03 3.6e+03 1.3e+00 n n
l.1le+04 S.3e+03 1.3e+00 n n
12 35:56 1.6e+04 0.59 n 0.01
- 1.6e+04 5.8e+03 2.9e+03 1.0e+00 n n
9.9e+03 3.8e+03 9.4e-01n n
13 36:01 9.0e+03 1.41 vy 0.00
9.0e+03 5.2e+03 2.4e+03 8.5e-01 n n
3.7e+03 3.0e+03 7.4e-01n n
14 36:05 7.8e+03 0.40 n 0.00
7.8e+03 2.2e+03 1.4e+03 4.9e-01n n
5.6e+03 2.2e+03 5.5e-01n n
15 36:13 9.2e+Q3 0.50 n 0.00
9.2e+03 3.1e+03 1.8e+03 6.6e-01 n n
6.1le+03 2.7e+03 6.7e-01n n
16 36:21 8.4e+03 1.38 y 0.00
8.4e+03 4.9e+03 1.4e+03 4.9e-01n n
3.5e+03 2.3e+03 5.8e-01n n
Page 7 of 8
Ent: 45 Name: Total Hepta-Furans F:4 Mass: 407.782 409.779 Mod? no #Hom: 8

Run: 9 File: a26sep98m

S:11 AcqQ:27-SEP-98 00:40:41 Proc:28-SEP-~98 12:04:24
Tables: Run: 26sep-crv Analyte: m8290-092» Cal: m8290-092»Results: M8290-09»
Version: V3.6 31-JUL-1998 10:51:59 Sample text: 1mb091698m23 x1/1

¢39




OPUSquan

28-SEP-1998

Amount: 0.28
Conc: 0.28

Tox #1: -~
Name #

1,2,3,4,6,7,8-BpCDF1

1,2,3,4,7,8,9-HpCDF7

of which
of which

Tox

RT

36:59

37:13

37:20

37:26

37:43

37:55

38:11

38:13

0.16
0.16
#2: -~

Respnse

1.2e+05
1.2e+05

2.6e+04
2.6e+04

1.7e+04
1.7e+04

1.4e+04
1l.4e+04

1.7e+04
1.7e+04

1.le+04
1l.1e+04

8.4e+04
8.4e+04

7.0e+04
7.0e+04

%4

Page 5
named and 0.12 unnamed
named and 0.12 unnamed
Tox #3: -
RA Conc Area Height S/N Mod?
.78 n 0.08
7.9e+04 2.5e+04 5.6e+00 y n
4.4e+04 1.8e+04 5.0e+00 y n
.02 y 0.02 ) e
1.3e+04 4.3€vu. s.oivs 0 oa -
1.3e+04 3.2e+03 9.0e-01n n
.50 n 0.01
1.0e+04 4.7e+03 1.0e+00 n n
6.8e+03 2.3e+03 6.5e-01 n n
.76 n 0.01 <L
8.7e+03 3.6e+03 8.0e-01 n =n
5.0e+03 2.5e+03 6.9e-01 n =n
.62 n 0.01
1.1e+04 3.7e+03 8.2e-01n n
6.5e+03 2.3e+03 6.5e-01n n
.lé y o,
v.ie+03 2.6e+03 5.8e-01n n
5.2e+03 2.0e+03 5.7e-01 n =n
.74 n 0.08
3.5e+04 1.5e+04 3.4e+00 y n
4.8e+04 1.5e+04 4.1e+00 y n
.45 n 0.05
2.1e+04 8.5e+03 1.%9e+00 n n
4.8e+04 1.5e+04 4.1e+00 y n
£

-

<5
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Page 8 of 8
Ent: 46 Name: Total Hepta-Dioxins F:4 Mass: 423.777 425.774 Mod? no #Hom: 3
Run: 9 File: a26sep98m S:11 Acq:27-SEP-98 00:40:41 Proc:28-SEP-98 12:04:24

Tables: Run: 26sep-crv Analyte: m8290-092» Cal: m8290-092»Results: M8290-09»
Version: V3.6 31-JUL-1998 10:51:59 Sample text: 1lmb091698m23 x1/1

Amount: 0.09 of which 0.05 named and 0.03 unnamed
Conc: 0.09 of which 0.05 named and 0.03 unnamed
Tox #1l: - Tox #2: - Tox #3: ~
Name # RT Respnse RA Conc Area Height S/N Mod?

1,2,3,4,6,7,8-HpCDD]1  37:48 8.4e+04 0.84 n 0.05
8.4e+04 3.8e+04 1.3e+04 4.2e+00y n
4.5e+04 1.4e+04 6.4e+00 y n
2 38:11 4.2e+04 4.07 n 0.03
4.2e+04 3.3e+04 8.8e+03 2.%9e+00 n n
8.2e+03 3.1e+03 1.5e+00 n n
3 38:24 1.3e+04 1.31 n 0.01
1.3e+04 7.6e+03 4.0e+03 1.3e+00n n
5.8e+03 2.5e+03 1.2e+00n n

041




11e:AZ6SEPIBM ¥#1-488 Acq:27-SEP-1998 00:40:41 GC EI+ Voltage SIR Autospec-UltimakE

ample#11 Text:1mb091698m23 x1/1 Exp: EXP_M23_DB5_OVATION
119.8965 S:11 BSUB(128,15,-3.0) PKD(3,3,2,0.10%,3704.0,1.008%,F,F)
50 26:05 : ,
24:41 . 35:12 . © 46112 26:37  27:06]7.28 28L07 28:44 29:43 , 30:17 7.3E3
. ~fA I Al A
0 T -7 T T T T 7 T T T T T T T T T T T T T T T T T T v T T T T T 1 T O'OEO
25:00 2600 27100 28100 29100 30100 Time
321.8936 S:11 BSUB(128,15,-3.0) PKD(3,3,2,0.10%,1992.0,1.00%,F,F)

100%

50

24:21 24:59

0 LN M ANNA NN e A v A A AN AL o A ' 0y 2 SN e O A A .
25:00 26:00 27 00 28:00 29:00 30:00 Time
331.9368 S:11 BSUB(128,15,-3.0) PKD(3,3,2,0.10%,15468.0,1.00%,F,F)
100 29:08 2.9E7
29:25
50 1.4E7
0 T L LA 7 T T E T T T T T - T v T T L T Y f T T T Y T g 0.0EO :
25:00 26:00 27700 . 28:00 2975 30:00 Time.

333.9339 s:11 BSUB(128,15,-3.0) PKD(3 3,2,0.10%,6652.0,1.079%.F,F)

100 3.6E7

50 : E1 .8E7
0 T T - T Lo | R T L LIS R et Bent s SRt T A T T T T T T T T L r——————r 0.0E0
; 25: 0% 26:00 : 27:00 3:00 29:00 30:0¢ Time
327.8847 s:11 BSUB(lZB 15,- 0) PKD(3,3,2,0.10%,12492.0,1.00?}?, ) -
100 § ‘ o o : - 29;27 5.5E7
50 : : N e o - ‘ : Fa TET
0 T T T LA | y T T t T T T T T Y . T A T T Lo v + T T T y T . '“ y L ¢ T T - T T 0 ,OEO
25:00 26:00 27:00 " 8:00 29:00 30:0C Time
316.9824 s:11 sMO(1,3) PKD(3,3,3,10" 00%,0.0,1 00%,F,F) -
100% 24:28, 25:23 . 25:5% __26:28 ~ _ 27:12 27:39 28:02 28:28 28:89 29:22 29:59 30:37, . 1.1E8
3 « : o i ) S
] : ; 5 A
501 3 t..5.5E7 ]
: v 2 B
O] T T 7 T T T Ty T T T T T T Y T T ™ T Y ™ T T - T T ™ T T T T T T f“ T T t T "E O'OEO 11'
25:00 . 26:00 27:00 28:00 29:00 30:00 © ¢ Timel’




11e:AZ6SEPY8BM ¥1-216 Acq:27-SEP-1998 00:40:41 GC EI+ Voltage SIR Autospec-UltimaE ]

Sample#11 Text:1lmb091698m23 x1/1 Exp:EXP_M23_DB5_OVATION

355.8546 S:11 F:2 BSUB(128,15,-3.0) PKD(3,3,2,0.10%,4564.0,1.00%,F,F)
3 3.2E4

1.6E4

31:26 31:35

LENS B aun T T =TT DALAAA DA S DA ARG AL I LDAELIRLIRAR LA LA It B m ™7 T T ¢

0
'j
31:00 31: 12 31:24 31:36 31: 48 32:00 32:12  32:24 32: 36 32: 48 33:00 33:12 33: 124 33:36 33:48 Time
357.8517 S:11 F:2 BSUB(128,15,-3.0) PKD(3,3,2,0.10%,1388.0,1.00%,F,F)

100% 33:13 2.0E4
50 ) 9.8E3
~32:34 33:02 33:29
31:37 32:11 . :
1:05 31:28 31:56 32:41  32:54 . )
e o A ASS 3307 AN M an 33388 0.0E0

LG S T T T T

31: 100 31 12 31 24 31:36 31:48 32:00 32:12 32:24 32:36 32:48 33:00 33:12 33:24 33:36 33:48 Time
367.8949 S:11 F:2 BSUB(128,15,-3.0) PKD(3,3,2,0.10%,10048.0,1.00%,F,F)

100 33:13 4.8E7
50 2.4E7
0 0.0EO

™ T T T DA DAL T ™ T T ™ T T T T T T LUl B S e 4 T T LI S S e ¥ LA L e

31:00 31:12 31:24 31:36 31:48 32:00 32:12 32124 32:36 32:48 33:00 33:12 33:24 33:36 33:48  Time
369.8919 S:11 F:2 BSUB(128,15,-3.0) PKD(3,3,2,0.10%,2232.0,1.00%,F,F)

100 33;13 ~2.9E7

50 ' 1.5E7
[

0 [ 0.0E0

T rrrrr]rrrrr L DAL T r T Tt AL DAL LA LN Bt S e LN S S S e rrT T r oo

31:00 31:12 31: 24 31 36 31 48 32: 100 32:12  32:24 32! 36 32:48 33: 00 33: 12 33: 124 33:36 33:48 Time
366.9792 S:11 F:2 sSMO(1,3) PKD(3,3,3,100.00%,0.0,1.00%,F,F)

100 31:33  31:45 32:05 32:21 32:32 32:50 33:08 33:23  33:34  33:47 1.2E8
i

50 [ 6.0E7

0 _fo.oE0

Ty ™ T TY T T u \RIAERSSAR AL AL BARL AN LI B T T T T T T T T TTT T T T

bo 31: 12 31: 24 31: 36 31 : 48 32 00 32:12 32: 124 32;36 32 48 33: 00 33 12 33: 24 33 36 33: 48 Time

bO / J'§_




File:A26SEPIBM ¥#1-190 Acq:27-SEP-1998 00:40:41 GC EI+ Voltage SIR Autospec-UltimaE

Sample#ll Text:1mb091698m23 x1/1 Exp:EXP_M23_DB5_OVATION
389.8156 S:11 F:3 BSUB(128,15,-3.0) PKD(3,5,2,0.10%,2796.0,1.00%,F,F)
100 34:47 5:36 2.7E4

35:24

34:52

50

34:00 34:09

I"l LN § ']’"‘rfﬁ v v T F T 1 ¥ T v v T 1 v T 7T ll‘Tl'l 'l'll' T T T IVI‘I‘TT'*I 'T v v 1 r 7T 0 OEO

34:00  34:12  34:24  34.36  34:48  35:00  35:12  35:24  35:36  35:48  36:00  36:12  36:24 Time
391.8127 S:11 F:3 BSUB(128,15,-3.0) PKD(3,5,2,0.10%,4020.0,1.00%,F,F)

35;23 2.5E4

35:19 35:36 r
F1.3E4

35:10 35:48 36:09 s
e T A 1 0. 0R0

T T YT T Y TYT T T T T T | AL LA ALLEE DL

34:00  34:12  34:24 34136  34:48  35:00  35:12  35:24  35:36  35:48  36:00  36:12  36:24 Time
401.8559 S:11 F:3 BSUB(128,15,-3.0) PKD(3,5,2,C.10%,7292.0,1.00%,F,F)

100 35;27 ~4.7E7
35:1 35:36 ) 1 1
50 £2.4E7
O LA l v Tt L} l L Ll T T l L. 4 L] ¥ ' r Ll L v " 1 T Ll LA} 1] H '. X ‘A‘.v*—r B l' T LIS M S ) ] r T I l' s LA [ T T Al T T ! L L ¥ f O OEO
34100  34:12  34:2!  34:36  34:48  35:00  35:12. 35:24  35:36  35:48  36:00  76:12  36:24 Time
403.8530 S:11 F:3 BSUB(128, ',-3.0) PKD(3,5,2,0.10%,8728.0,1.00% F,F)
100 T ' 35;22 3.8E7

35:36

50 1.9€7

-
o~

: 0.0E0
34:00  34:12  34:24  34:36  34:48  35:00 35:12  35:24  35:36  35:48  36:00  36:12  36:24 Time
380.9760 S:11 F:3 SMO(1,3) PKD(3,3,3.100.00%,0.0,1.00%,F,F)

100% 33:59 34.09  34:20 34:39  _ 34:53 35:20 35:38 36:20 f3.55:8
50 . [ 1.7E8 >
0 [ 0.0E0

Y'r""l T v 17 t T LR R T 1. 1 ¥ T 1T 1 v 7T T 7 8§ 11 v 1 v T LR N S S | T 1 T T 1 U7 T ¢ 1 F T
"84:00 34:12 34:24  34:36  34:48  35:00  35:12, 35:24  35:36  35:48  36:00  36:12  36:24 Time

S

~ s
o




File:AZ65EPUBM ¥#1-193 Acq:27-SEP-1998 00:40:41 GC EI+ Voltage SIR Autospec-UltimaE

Sample#ll Text:1lmb091698m23 x1/1 Exp:EXP_M23_DB5_OVATION
423.7767 S:11 F:4 BSUB(128,15,-3.0) PKD(3,5,3,0.10%,3012.0,1.00%,F,F)
100 . 37:48 1.54
50 7.5E3
oﬁlfv DAS LS A ™17 T T 1T T—T T T T T T T T T T T AN B S I A L B S AENLANE 1"0'0E0
36 36 36:48 37 00 37 12 37: 24 37: 36 37:48 38 00 38:12 38 24 38:36 38:48 39:00 Time
425.7737 S:11 F:4 BSUB(128,15,-3.0) PKD{(3,5,3,0.10%,2136.0,1.00%,F,F)
100 37:49 1.5E4
50 7.7E3
o-ﬁr‘rr—r LSV ., SR S IO LA A S S S RSLSIL SRS L L ARUNL S o LI S LSRN S AL LA I AL A RN L - | RN r—'ver|'0'0EO
36: 36 36:48 37:00 37:12 37:24 37: 36 37:48 38:00 38:12 38: 24 38 36 38:48 39:00 Time
435.8169 S:11 F:4 BSUB(128,15,-3.0) PKD(3,5,3,0.10%,20488.0,1.00%,F,F)
100% 37:48 1.987
50] 9.5E6
0] — 0.0E0
L) Ll lj VT_Y [' T T ﬁl LA Ll I T T T F ] L 1 T T T l l‘rv#vrv T 1 L Tl L4 ¥ T ‘r T g T L) 1 T T T L L2 § I R
36: 36 36:48 37 00 37:12 37:24 37:36 37:48 38:00 38: 12 38: 24 38 36 38 48 39:00 Time
437.8140 S:11 F:4 BSUB(128,15,-3.0) PKD(3,5,3,0.10%,7908.0,1.00%,F,F)
1005 37:48 1.8E7
]
50 8.9E6
0 L AL IS AL SIS B SN BN e S RSN T -1 T TTT LS SN SR LR S RS L LA ™Tr=T LAY BRI O'OEO
36:36 36:48 37:00 37 12 37 24 37 36 37: 48 38:00 38:12 38: 24 38 36 38 48 39:00 Time
430.9728 S:11 F:4 SMO(1,3) PKD(3,3,3,100.00%,0.0,1.00%,F,F)
100 36:42  36:52 37:14 37:35% 37:45 37:54 38:04 38:12 ~ 38:26 38:36 138:46 _2.2E8
[
[ 1.1E8
'0.0EO
Tf’j T ] T T LI "’ INN SEi M ' T T 1 T L4 T T T l" LIS If] T T T Ll '7] T T T T LS 'I' T T T T T LIRS T 1 j T T T T T 1 v 1 T LI S § T R
’ 36:36 36:48 37:00 37 12 37:24 37:36 37:48 38:00 38: 12 38: 24 38: 36 38: 48 39: 00 Time

Sf’o 1}




1Te:AJGSEDIBM ¥1-276 Acq:27-SEP-1998 00:40:41 GC EI+ Voltage SIR Autospec-UltimaE

jample#1l Text:1mb091698m23 x1/1

Exp:EXP_M23_DB5_OVATION

157.7377 S:11 F:5 BSUB(128,15,-3.0) PKD(3,5,3,0.10%,10932.0,1.00%,F,F)

100

50

40;44

41:13

41:25 41:36

41:49

0.0EO

T T LA, S S A B S SR DA MRS S X T T Ty

T

T T

L B A e

LI N B B | =TT T

LJ I'_I'Y_YTIV LI L L L L L T F ¥ 1 1
"39112 39124 39136 39.48 40.00 40:12 40:24 40:36 40:48 41.00 41:12 41:24 41:36 41:48 42:00 42:12 Time
459.7348 S:11 F:5 BSUB(128,15,-3.0) PKD(3,5,3,0.10%,2056.0,1.00%,F,F)
100 40:45 2.1E4
50 1.0E4
0 "rl'lll' ﬁl'l’ LS T 157 L 2 L A T rrrr T v 1. 1 0 LA A LA SN N BN J L S R e S “'1!!" T 1 VvV r 1 T v T lr1r'ﬁ'f TI5iviIi7v O'OEO
39112 39124 139136 39.48 40:00 40:12 40:24 40: 36 40,48 41.00 41:12 41:24 41:36 41:48 42:00 42:12  Time
469.7780 S:11 F:5 BSUB(128,15,-3.0) PKD(3,5,3,0.10%,3200.0,1.00%,F,F)
100 40Ac4 r1'4E7
T i
50 P - 7.2E6
0 llll[vrtr' ™rTT T T T T T ™r T T T TR T T T T T Y =TT ™Y T T T T T T O'OEO
39712 39.24 39:36 39:48 40:00 40:12 40: T34 40.36 40,78 41:00 41:12 41:24 41:36 41:48 42:00 42:12 Time
471.7750 S:11 F :5 BSUB(128,! ,-3.0) PKD(3 5,3,0.10%,3272.0,1.00% ¥,F)
100 ; —— © 40;44 _1.6E7
50 v ‘ [ 8.0E6
L] '» :
0 LA S A L rfi‘_i LA I . rl' T 1 17 17 'IlT! "vl'— AL AR lfl]l \‘I‘IT"T"'IT T 1T T T LI 3t7t 7[7"r’[’r000E0
39:12 39:24 39:36 39:48 40: 00 40:12 40:24 40:36 40: 3 41:00 41:12 41:24 41:36 41:48 12:00 42:12  Time
454.9728 S:11 F:5 SMO(1,3) PKb(3,3,3.100.00%,0.0,1.00%,F,F)
100 39:1% 39:26 139:3739:47 _ 40:07 40:18 40:38 40150 41:10 41:34 __41:49 42:01 2.4E8
!
50 [ 1.2E8
o "@ll T FrrT T rrrzr | 2N S bt S J R L ] WT'II LN N Bt S TlTYlF"fl!l T 1 rrr T rrrrr U rrr Y 1T 17T v IT'IY_]'T"II IVTTV T O.OEO
‘\39 12 39:24 39:36 39:48 40: 00 40:12 40:24 40:36 40;48 41100 41:12 41:24 4136 41:48 42:00 42:12 Time

’

Lo

F g T



File:AZ6SEPY8M #1-488 Acq:27-SEP-1998 00:40:41 GC EI+ Voltage SIR Autospec-UltimakE

[oey

wn

(=}

Sample#l1l Text:1mb091698m23 x1/1 Exp:EXP_M23_DB5_OVATION
303.9016 S:11 BSUB(128,15,-3.0) PKD(3,3,2,0.10%,63380.0,1.00%,F,F)
100% 28:26
325:49 26:59 29:27
H . 27:32 27
50 24:38 25:05 _ | 26:14 |, 26:5B  27:447% 2[4 N 28; 54 29 :
5:R9 N 14 "
0 X AJL J
LS T T T l25:00' L T L] '28_[0( L T T I27!001 AL L T '28§00l L) R v 29 00 Ll
305.8987 S:11 BSUB(128,15,-3.0) PKD(3,3,2,0.10%,66128.0,1.00%,F,F)
o 24335 25:17 o549 26:16 27:48 2].27
50 4:14 :58 25:35 | %6:24 1615k 27:16 28:04 ‘ 23”?2529 03 29:48 30:12
4
v A\ [
0 (
T LS e L Ll T T T L) L] L] I L) L L L L I g T | T T T L3 T T L L I T
25:00 26:00 27100 28:00 29:00
315.9419 S:11 BSUB(128,15,-3.0) PKD(3,3,2,0.10%,8036.0,1.00%,F,F)
100 : 28:23
50 E
01
v T L L L L LS Ll 1 I Ll . v L LJ , L] Ll L] L L h T T T Ll T I v T L]
25:00 26:00 27:00 28:00 29:00
317.9389 S:11 BSUB(128,15,-3.0) PKD(3,3,2,0.10%,11992.0,1.00%,F,F)
100 28:23
50 Jg
0 LS L LJ L M ‘ L T T T L) ' L4 . Ll L g T I Ll LS T ¥ 1 ' T T T L L) T T v T
25:00 26:00 27:00 28:00 29:00
375.8364 S:11 BSUB(128,15,-3.0) PKD(3,3,3,100.00%,212.0,1.00%,F,F)
100 24:42
. :37
50 5.4y 26108 26:3
25:22 5:52,46:14 26:58 27:20
0
25:00 26:00 27100
316.9824 S:11 SMo(1,3) PKD(3,3,3,100.00%,0.0,1.00%,F,F)
100% 24:28 25:23 25:51  26:28 27:12 27:3 E
50 2
; |
N L L T T ] T L L L T I T L T T Lo ' T LA L T ‘ L T T T T L L T
' 25:00 26:00 27:00 28:00 '29:00

.2E4

.8E3

.OE0

Time

.5E4

.6E3

.0EO

Time

.O0E7

.5E7

.0EO

Time

JTE7

.9E7

.0EO

Time

.1E3

.1E3

.0EQ

Time

.1E8

.5E7

.0EO

Time




File:A26SEPIBM ¥1-216 Acq:27-SEP-1998 00:40:41 GC EI+ Voltage SIR Autospec-UltimaE

Sample#11 Text:1mb091698m23 x1/1 Exp:EXP_M23_DBS5_OVATION
339.8597 S:11 F:2 BSUB(128,15,-3.0) PKD(3,3,2,0.10%,1904.0,1.00%,F,F)
100% 32:35 33;01 5.1E4

2.6E4

0.0EQ

01

31:00 31:12 31:24 31:36 31:48 32:00 32:12 32:24 32:36 32:48 33:00 33:12 33:24 33:36 33:48 Time
341.8568 S:11 F:2 BSUB(128,15,-3.0) PKD(3,3,2,0.10%,5020.0,1.00%,F,F)
100 32;35 33:01 3.2E4

50 1.6E4

33:3333:41

Lo B LANRLENS Sum aum | B o e | T T T T T T T L AU T UL A M

31100 31112 31124 31136  31.48 32100  32:12 32124 32136 32:48 33:00 33:12 33:24 33:36 33:48  Time
351.9000 S:11 F:2 BSUB(128,15,-3.0) PKD(3,3,2,0.10%,1940.0,1.00%,F,F)
1.1E8

100 33:01
32:34
50 ]P\\‘_ 5.6E7
. 0 ~-0.0EQ

Jryrryrryreryr oy rr Ty T v 7 rrrrr AR B B T T 0% LI IS Sk A Tr 1Ty | rrrrv LIS B S S |

+
31:00 31:12 31:24 31:36 31: ;48  32: 100 32:12 32:24 32:36 32: 148 33: :00 33:12 33:24 33:36 33: L48 Time
353.8970 S:11 F:2 BSUB(128,15,-3.0) PKD(3,3,2,0.10%,2296.0,1 30%,F,F)

7.1E7

100 ) 33:01
- 32434
50 : g _, 7’57 jL 3.6E7
ki # ) h \ 0.0EO

o + T Ll Li T T D I B I A LA r F T T F L LS - LU M T v 1 1 T " BB T j L A § L j Ll LJ o7 U F L)

31700 31112 31.24 31 ‘6 31148  132:00 32112 32124 3'136 32:48 33:00 33:12 33:24 3:136 33:48  Time
409.7974 S:11 F:2 BSUB(128, .,-3.0) PKD(3,3,3, 100.00%,2608.0, 1., F, F)
100 L 5 31:46 . ! 32287 136 . 1.6E4
50 31:09 . 8.0E3
0' T TTT ™7 T LSRR ML S L L AN R O'OEO

L IR ARAA DS AL SRR T T T T T T

31?66 C31: :12 31: :24  31:36 31:43 32:00 32:12 32 24 32: 136 32 48 33: 00 33 12 33: 24 -3:36 33:48 Time
366.9792 S:11 F:2 SMO(1,3) PKD(3,3,3,100.00%,0.0,1.00%,F,F)

100 . 31:33 31:45 32:05 32:21 32:32 32:50 33:08 33:21 33:34  33:47 1.2E8
50 ‘ ' : ' i F 6. 0E7
0 : ‘l T T 1‘ T T A r';ﬁ T T T T ™7 T T _O'OEO

31100  31:12 31124 31136 31,48  32.00 32:12 32:24 32:36 32:48 33:00 33:12 33:24 33:36 33:48  Time

)

T F




File:AZ6SEPI8M ¥#1-190 Acq:27-3EP-1998 00:40:41 GC EI+ Voltage SIR Autospec-UltimaE

Sample#1l Text:1mb091698m23 x1/1 Exp:EXP_M23_DB5_OVATION
373.8207 s:11 F:3 BSUB(128,15,-3.0) PKD(3,5,2,0.10%,4524.0,1.00%,F,F)
100 34:48 3.3E4
35:14
50 35:23 1.7e4

33;59 34:08 34:24 34:32 34,40 ; 35:35

0 0.0EO

34:00 34:12 34:24 34:36 34:48 35:00 35:12 35:24 35:36 35:48 36:00 36:12 36:24 Time
375.8178 sS:11 F:3 BSUB(128,15,-3.0) PKD(3,5,2,0.10%,3548.0,1.00%,F,F)
100 34;48 2.4E4
35:14 :
50 1.2E4
0 0.0E0

LA R A SN AR RN M LI e B e | UL L T Y T T Y T T T T T v | AR Ty

34:00  34:12  34:24  34:36  34:48  35:00 .35:12  35:24  35:36  35:48  36:00  36:12  36:24 Time
383.8639 S:11 F:3 BSUB(128,15,-3.0) PKD(3,5,2,0.10%,81692.0,1,008,F,F)" ,

100 3447 : \ 3.3E7
34:52 . R

50 R ‘o 1.7E7

ol . - 0.0EO0

LA T T T LONE SN S LIRS LIS AL T (NN SN Sunk S S S AN Sun LB A S

34:00  34:12  34:24  34:36  34:48  35:00  35:12  35:24  35:36  35:48  36:00  36:12  36:24 Time
385.8610 S:11 F:3 BSUB(128,15,-3.0) PKD(3,5,2,0.10%,168620.0;1.00%,F,F)
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File:AZ6SEPI8M F1-193 Acq:27-SEP-1998 00:40:41 GC EI+ Voltage SIR Autospec-UltimaE

Sample#ll Text:1mb091698m23 x1/1

.7818 S:11 F:4 BSUB(128,15,-3.0) PKD(3,
36:59

Exp:EXP_M23_DB5_OVATION

407 5,3,0.10%,4484.0,1.00%,F,F)

100

50
37:07 37:17

38:25 38:34

0.0E0

0
36:36  36:48  37:00  37:12  37:24  37:36  37:48  38.00 38112 38124 38136 38148 39100 Time
409.7788 S:11 F:4 BSUB(128,15,-3.0) PKD(3,5,3,0.10%,3588.0,1.00%,F,F)
100 3659 2.3E4
38:12
1.1E4
37:07 37.17
T L L] ' L4 L ¥ ﬁﬁ T L3 L) L) , LS T L4 L) L4 l T Yy 1 1.1 , T T L T ' T T T T T r L T T T , T T T T T ’ T Ll L3 T T ,' I . T T T ! Ll v L) T T L4 T LS 0 OEO
36:36  36:48  37:00  37:12  37:24 37136  37:48  38.00 38112 38124  38:36  38'48  39:00 Time
417.8253 S:11 F:4 BSUB(128,15,-3.0) PKD(3,5,3,0.10%,30600.0,1.00%,F,F)
100 3659 38:11 1.1E7
50 5.6E6
o L] ¥ T T T v T A gl 4 L LS T Ls L T rfT" ‘r‘r‘r Li - L4 I L) Lg Lg ¥ r T ¢ 1 T Ls L3 ' T L E T [ L L T T Ls ' T Ls L] L] aj T r 0 OEO
36:36  36:48  37:00  37:12  37:24  37:36 37148  38:00  38:12  38:24  38:36 18148  39.00 Time
419.8220 S:11 F:4 BSUB(128,15,-3.0) PKD(3,5,3,0.10%,18352.0,..00%,F,F)
v £
50 g E1.2E7
5‘ : : o 23
0 T L L) LS r L LS ¥ L L) LS ‘”\'7—7‘1 ‘. L L 10 Ll T L T l:" T 0 7 “W‘ L) -1 LS Ll ] T L T L] L] I 1T ¢ ¥ T Y—‘ T AJ r L I B Ll L) L) L] L , O.OEO
36:36, 36:48:°- 37 J0 - 37112  37i24 .37:36  37:4f  38:00  38:12 38:24, "38:36  +8:48  39:00 Time
479.7165 S:11:F:4 BSUB(128 3,-3.0) PKD(3,3,3,100,00%,3724.0,1.1 '§,F,F) : '
100 36:357 . 03 . Lo 37;4 38:25 +.1.2E4
_— 37:15 ° ' '
0 T T LN B SR (IR A LA AN S S LA AR LENS SR IS B | LA AL LA AL S T ™ T U § O'OEO
36:36 36148  37:00  37:12  37:24  A7:7€  37:4% 381 0o 38:12  38:24 38136  38:48  39:00 Time|,
430.9728 S:11 F:4 SMO(1,3) PKD(3,3,2 100.00%.9 0,1.00%,F F) : G
100 4:42  36:52 T:14 . _27:3% _37:4% 37:54 38:04 38:12 18:26 38:16  38:46 302,288
v Tk
50 Y 1,188
- 3
o )‘ T T L] L) L T L L A N L) T 1 T T ¥ T T LR LR LS T L T T T T T " T ¥ T T T L T v T T T T T 3l T T T ’.' A' r L B T T‘v - 0 OEO :
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File:AZ6SEPIBM ¥1-276 Acq:2/-SEP-1998 00:40:41 GC EI+ Voltage SIR Autospec-UltimaE
Sample#ll Text:1mb091698m23 x1/1 Exp:EXP_M23_DB5_OVATION
441.7427 S:11 F:5 BSUB(128,15,-3.0) PKD(3,5,3,0.10%,2248.0,1.00%,F,F)

100 40;53 -
50 :
0’1" T rirrr LA AL T rrrt rrrrr T 1 7 7 7 Yy ryrrrry T rry 2 A SN B T 1 rrbuv T T 7 7T LA S B B & IlfTT"'T" l1'lleIl :
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469.7780 S:11 F:5 BSUB(128,15,-3.0) PKD(3,5,3,0.10%,3200.0,1.00%,F,F)
100 40;44
50
0 LN B |'ﬁr L A M e o Ty T RELEE SRS T T ¢ 7 T T v T LR L Ty L SN N I S T ¢ vV T 1 TF Ty LA T‘ﬁ'r T VF 17 LR L
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100 40;44
50
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100% 39:15 40 :
A %°10.53 41:48 42105
| 40:00 . .
503 39:09 39:30 40:19 49.29 4115 41,30 41:43)) 41355
39:35 i1:34
0 40:1D

T T rT'le LB LB LR} T Y 1 0T LA I B R LI LR T v 71 ¥ r v rt LN N A G 4 LA B B A A
39 12 39: 24 39

T T T
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0 Tryrty T 1rrr¥r :
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Analytical Data Summary Sheet

Method 23
M23-0O-3
PES

Paradigm Analytical Labs

LEN

Analyte Concentration DL EMPC RT Ratio Qualifier
(g) g) {ng) (min.)

2,3,7,8-TCDD 0.0102 0.0015 29:27 0.82 A
1,2,3,7,8-PeCDD 0.0038 0.0008 2214 152 g
1,2,3,4,7,8-HxCDD 0.0021 0.0020 35:1y 1.26 “
1,2,3,6,7,8-HxCDD 0.0030 0.0015 35:23 1.25
1,2,3,7,8,9-HxCDD 0.0031 0.0016 35:36 1.37
1,2,3,4,6,7,8-HpCDD EMPC 0.0017 0.0075 37:49 0.87
OCDD EMPC 0.0062 0.0319 40:44 1.14 -
2,3,7,8-TCDF 0.309 0.0034 28:26 0.79
1,2,3,7,8-PeCDF 0.101 0.0016 32:35 155 |
2,3,4,7,8-PeCDF 0.0602 3.0015 33:01 1.58 | e
1,2,3,4,7,8-HxCDF 0.0207 0.0015 34:47 1.25
1,2,3,6,7,8-HxCDF 0.0119 0.0011 " 34:52 1.17
2,3,4,6,7,8-HxCDF 0.0068 0.0014 35:14 1.09
1,2,3,7,8,9-HxCDF ND 0.0016 35:45 2.55
1,2,3,4,6,7,8-HpCDF 0.0105 0.0027 37:00 0.96 i
1,2,3,4,7,8,9-HpCDF ND 0.0034 38:11 0.73.
OCDF ND 0.0056 40:53 0.9
Total TCDDs 0.151 0.0015 .44 5.
Total PeCDDs 0.0448 0.0008 0.0600
Total HxCDDs 0.0148 |, 00015 0.0488 &
Total HpCDDs ND 0.0017 0.0160
Total TCDFs 5.68 0.0034 5.96
Total PeCDFs 0.940 0.0015 .,
Total HXxCDFs 0.0784 0.0011 0.0904 ’
Total HpCDFs 0.0104 0.0027 * -
TEQ (ND=0) 0.0830 0.0831 ITEF
TEQ (ND=1/2) 0.0831 0.0832 w | ITEF~-]
Client Information
Project Name: $509.000 Sampie Information
Sample ID: M23-0-3 -
Laboratory Information Weigue . . viune 1

Moisture / Lipids: 00 ¢ %
Project ID: L1114 -
Sample ID: 1114-1 ‘

Filename: a26sep98m-13
Collection Date: 31-Aug-98 Retchk: -~ 226sep98in-1
Receipt Date: 08-Sep-98 Begin ConCal: 226sep98m-5
Extraction Date: 16-Sep-98 End ConCal: 226sep%8m-21
Analysis Date: 27-Sep-98 Initial Cal: a265ep98m-21
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Analytical Data Summary Sheet

Method 23
M23-0-3
PES

Paradigm Analytical Labs

Labeled Expected Measured | Percent RT Ratio  |Qualifier
Standard Amounnt Amount | Recovery
(ng) (ug) (%) (min.)

Extraction Standards
C,,-2,3,7,8-TCDD 4 3.50 87.5 29:26 0.8
BC,-1,2,3,7,8-PeCDD 4 424 105.9 33:13 1.59
13¢,1,2,3,6,7,8-HxCDD 4 3.95 98.8 35:22 1.27
C2-1,2,3,4,6,7,8-HpCDD 4 3.09 713 37:48 1.08
C,-OCDD 8 5.13 64.2 40:44 0.9
C,,-2,3,7,8-TCDF 4 3.36 83.9 28:24 0.8
1C1,-1,2,3,7,8-PeCDF 4 3.34 83.6 32:34 1.59
BC,,-1,2,3,6,7,8-HxCDF 4 3.15 78.6 34:47 0.53
C,,-1,2,3,4,6,7,8-HpCDF 4 2.54 63.5 36:59 0.44
Samuling Standard
*"C1,-2,3,7,8-TCDD 4 4.06 101.5 29:27
C,,-2,3,4,7,8-PeCDF 4 4.15 103.8 33:01 1.59
C,,-1,2,3,4,7,8-HxCDD 4 3.23 80.7 35:18 1.25
C,»-1,2,3,4,7,8-HxCDF 4 4.73 118.3 34:51 0.53
¥C,,-1,2,3,4,7,8,9-HpCDF ‘4 3.42 85.4 38:10 0.43
Injection Standard
3C,-1,2,3,4-TCDD 29:09 081
C,,-1,2,3,7,8,9-HxCDD 35:35 1.28
Client Inf .
Project Name: $509.000 - Sample Information
Sample ID: M23-0-3

Matrix: Air
Laboratory Information Weight / Volume: 1

Moisture / Lipids: 0.0 %
Project ID: L1114
Sample ID: 1114-1

. Filename: a26sep98m-12
Collection Date: 31-Aug-98 Retchk: a26sep98m-1
Receipt Date: 08-Sep-98 Begin ConCal: 226s5ep98m-5
Extraction Date: 16-Sep-98 End ConCal: a26sep98m-21
Analysis Date: 27-Sep-98 “Initial Cal: a26sep98m-21

Reviewed by: . 7.

2/2

Date Reviewed: 3¢ é# 1 [

’f\’ s 053
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OPUSQuan 30~-SEP-1998 Page 1
Filename ; a26sep98m ,133
Sample ; 13 (_,F :«'1‘

Acquired ; 27-SEP-98 02:17:51

Processed ; 28-SEP-98 12:05:57

Sample ID ; 1114-1 x1/1

Cal Table ; m8290-092698m

Results Table ; M8290-092698M-BE

Comments
Typ Name; Resp; Ion 1; Ion 2; RA;?; RT; Conc; DL; S/N1;?; S/N2;? ; mod?
unk ,3,7,8-TCDD; 8.39%e+05; 3.10e+05; 5.29e+05; 0.58;n; 29:27; 0.311; 0.0386; 21;:y; 35;y no
Unk ; 1,2,3,7,8-PeCDD; 2.46e+05; 1.48e+05; 9.78e+04; 1.52;y:; 33:14; 0.094; 0.0199; 14;vy; 21;y ; no
Unk ; 1,2,3,4,7,8-HxCDD; 9.57e+04; 5.33e+04; 4.24e+04; 1.26;y; 35:19; 0.052; 0.0489; 6:y;: 5:y ; no
Unk ; 1,2,3,6,7,8-HxCDD; 1.82e+05; 1.01e+05; 8.11le+04; 1.25;y; 35:23; 0.074; 0.0365; 8;y; 6;y ; no
Unk ; 1,2,3,7,8,9-HXCDD; 1.79e+05; 1.03e+05; 7.54e+04; 1.37;y; 35:36; 0.077; 0.0388; 8;y: S:y ; no
Unk ; 1,2,3,4,6,7,8-HpCDD; 2.44e+05; 1.14e+05; 1.31e+05; 0.87;n; 37:49; 0.187; 0.0425; 14;y; 23;y ; no
Unk ; OCDD; 5.90e+05; 3.14e+05; 2.76e+05; 1.14;n; 40:44; 0.798; 0.1550; 11;y; 36y ; no
Unk ; 2,3,7,8-TCDF; 7.02e+07; 3.09e+07; 3.93e+07; 0.79;y; 28:26; 18.990; 0.0846; 553;y; 487;y ; no
Unk ; 1,2,3,7,8-PeCDF; 7.40e+06; 4.50e+06; 2.90e+06; 1.55;y; 32:35; 2.531; 0.0405; 178;y; 137;y ; no
Unk ; 2,3,4,7,8-PeCDF; 4.88e+06; 2.99e+06; 1.89e+06; 1.58;y; 33:01; 1.504; 0.0365; 150;y; 108;y no
Unk ; 1,2,3,4,7,8-HxCDF; 1.19e+06; 6.59e+05; 5.27e+05; 1.25;y; 34:47; 0.517; 0.0383; 37;v: 27;y ; no
Unk ; 1,2,3,6,7,8-HXCDF; 9.44e+05; 5.09e+05; 4.35e+05; 1.17;y; 34:52; 0.297; 0.0277; 30;y; 23y ; no
Unk ; 2,3,4,6,7,8-HxCDF; 4.44e+05; 2.3ze:+05; 2.12e+05; 1.09;y; 35:14; 0.170; ~ 0337; 10;y: a;y nc
Unk 1,2,3,7,8,9-HXCDF; 9.32e+04; 6.6%e+04; 2.62e+04 2.55;n; 35:45; 0.043; 0404; 4;y; 2;n ; no
Unk 1,2,3,4,6,7,8-HpCDF; 4.41e+05; 2.16e+05; 2.25e+05; (.96;y; 37:00; 0.263; 0675; 9;y;: 23;y ; no
Unk 1,2,3,4,7,8,9-HpCDF; 8.29%9e+04; 3.49%e+04; 4.79%e+04; ¥.73;n; 38:11; 0.063; 1856; 1;n; 4;y ; no
Unk ; OCDF; 9.16e+04; 4.35e+04; 4.81e+04: 0.90;y; 40:53; 0.109; . :410; 4;y; 3;n ; no
ES/RT; 13¢-2,3,7,8-TCDD; 2.34e+08; 1.04e+08; 1.30e+08; 0.80;y; 29:26; 87.526; (.1288; 1089;y; 3477y ; no
ES ; 13Cc-1,2,3,7,8-PeCDD; 1.93e+08; 1.18e+08; 7.45e+07; 1'59i§' 33:13; 105.891; 0.0507; 10664;y; 12441;y ; no
ES ; 13¢-1,2,3,6,7,8-HxCDD; 2.55e+08; 1.42e+08; 1.12e+08; 1;271‘: 35:22; 98.777; ,0.0674; 4116;y; 175y no
ES ;13¢-1,2,3,4,6,7 "-HpCDD; 1.33e+08; 6.90e%07; 6.41le+07; 1.08; ; 37:48; 77.331; '0.1510; 922;y; 11y no
ES ; 7-0CDD; 1.37e+08; 6.51e+07; 7.20e+07; ‘:0.90‘ ; 40:44; 128.354; 0.0387; 3372;y:; #57;y ;7 no
ES/RT; 13c-2,3. 3-TCDF; 3.37e+08; 1.50e+08; 1.87e+08;‘0“80 ; 28:24; 83.919; 0.0592; 4003;y; 19y no
ES ; 3¢-1,2,3,7 -PeCDF; 3.03e+08; 1.86e+08; 1.17e+08; 1.59 ; 32:34; 83.581; ,0.0090; 495278;y; 22;y no
ES ; 13C -1,2,3,6,7  -HXCDF; 1.84e+08; 6.36e+07; 1.20e+08; 0.53 ; 34:47: 78.635; 0.6875; 507;y; 65;y i no
ES ;13c-1,2,3.4,6,7 !“-HpCDF; 1.22e+08; 3.73e+07; 8.44e+07; 0.44 ; 36:59; 63.509; §.1215; 1000;y; '59;y ; na

1} |\‘, ) |’ *
Js : 13¢c-1, 2,.*4 -TCDD; 2.%9e+08; 1.l6e408; 1.44e+08) D.81 ; 29:09; 53.153; v 1402;y; 58;y ; na
Js i 13€-1,2,3,7.8, !—uxcno 2.31e+08; 1.30e+08; 1.01e+08} 1.28 ; 35:35; 55.023; - 3608;y; 96;y ; no
cs 37c1—2,3,7,8-'rcnn; 2 .46e+08; 2.48e+08; ) - ;29:27; 88.790; 0.0549; 4469;y; -; -; no
cs : 13C¢-2,3,4,7,8~PeCDF; 1.29e+08; 2.029+08; 1.27e+08; 1.59;y; 33:01; 86.754; 0.0086; 533114;y; 24712;y ; no
Ccs ; 13C-1,2 4,7,8-HxCDD; " .12e+08; €.R0a+07; 5.42e+07; 1.25;y; 35:18; 79.667; 0.1133; 3165y 4030;y ; no
CS . ;, 136~1,2,3,4,7,8-HXCDF; 3.15e+08; 1.03ex08; 2.76e+08: .53;y; 34:51; 92.998; 0.4747; 655;y; 738;y ; no
Ccs ;13¢-1,2, 3. 7,8,9‘HpCDF- 7.97e+07; 2. 419“07; 5 56e+07; ".43;y; 38:10; 54.241; 0.1584; 520;vy; 1081;y ; no
» d

Ss ; 37C1-2,3,7,8-TCDD; 2.46e+08; 2.46e+08; - -3-; 29:27; 101.443; 0&0728; 4469;y; -7 - no
SS H 130-2,3,4,7,8-PeCDF; 3.29e+08; 2.02e+08; 1.27e+08; 1.359;y; 33:01; 103.796; 0,0055; 533114;y; 22712y ; no
Ss i 13C~1,2,3,4,7,8-HxCDD; 1.22e+08; 6.80e+07; 5.42e+07; 1.25;y; 35:18; 80.653; 0%1116; 3165;y; 4030;y ; no
Ss ; 13C-1,2,3,4,7,8-HxCDF; 3.15e+08; 1.09e+N8; 2.06e+08; (.33;y; 34:51; 118.265; 0;3800; 655;y; 738y no
Ss i13¢-1,2,3,4,7,8, 9~HpCDF; 7.97e+407; 2.41e+07; 5.56e+07; 0.43;y; 38:10ﬁ 85.407; 0,2515; 520;y; 1081;:y ; no'
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OPUSquan 30-SEP-1998 Page 1

Ent: 39 Name: Total Tetra-Furans F:1 Mass: 303

Run: 6 File: a26sep%8m S:13 Acg:27-SEP-98 02

Page 1 of 8

.902 305.899 Mod? no #Hom:23

:17:51 Proc:28-SEP-98 12:05:57
Tables: Run: 26sep-crv Analyte: m8290-0382%» Cal:

Version: V3.6 31-JUL-1998 10:51:59 Sample text: 1114-1 x1/1
Amount: 149.02 of which 18.99 named and 130.03 unnamed
Conc: 149.02 of which 18.99 named and 130.03 unnamed
Tox #1: - Tox #2: - Tox #3: -
Name # RT Respnse RA Conc Area H
1 24:35 3.2e+07 0.78 y 8.67
3.2e+07 1.4e+07 3.
1.8e+07 4.
2 25:10 1.3e+07 0.78 y 3.47
1.3e+07 5.6e+06 1.
7.2e+06 1.
3 25:19 1.8e+05 0.53 n 0.05
1.8e+05 6.1e+04 2.
1.2e+05 3.
4 25:30 1.5e+07 0.78 y 4.04
1.5e+07 6.6e+06 1.
8.4e+06 1.
S 25:48 1.0e+08 0.78 y 28.26
1.0e+08 4.6e+07 8.
5.9e+07 1.
6 25:59 1.1le+07 0.79 y 3.02
1.1e+07 4.9e+06 1.
6.3e+06 1.
7 26:07 2.2e+07 0.77 y 5.93
2.2e+07 9.6e+06 2.
1.2e+07 2
8 26:13 2.4e+07 1.61 n 6.48
2.4e+07 1.5e+07 1
9.2e+06 2
9 26:37 1.6e+07 0.77 y 4.22
1.6e+07 6.8e+06 1
8.8e+06 2.
10 26:42 3.3e+07 0.79 vy 8.96
3.3e+07 1.5e+07 3.
1.8e+07 3.
11 26:58 1.8e+07 0.82 y 4.99
1.8e+07 8.3e+06 1.
1.0e+07 2.
12 27:07 3.1e+07 0.76 y 8.41
3.1le+07 1.3e+07 2.
1.8e+07 3.
13 27:24 4.0e+07 0.77 y 10.74
4.0e+07 1.7e+07 3
2.3e+07 4.
14 27:31 2.0e+07 0.78 y 5.37
2.0e+07 8.7e+06 1.
1.1le+07 2.
15 27:49 4.1e+07 0.79 y 11.14
- 4.1e+07 1.8e+07 3
o ' 2.3e+07 4.
16 28:01 1.2e+06 0.55 n 0.34
1.2e+06 4.4e+05 1
8.1e+05 2
17 28:09 1.6e+07 0.81 y 4.20
1.6e+07 7.0e+06 1
8.6e+06 1.
2,3,7,8-TCDF 18 28:26 7.0e+07 0.79 y 18.99
7.0e+07 3.1e+07 5
3.9e+07 6
19 29:02 2.6e+07 0.77 y 7.14
2.6e+07 1.2e+07 2
1.5e+07 3

eight
4e+06
3e+06

3e+06
6e+06

Se+04
8e+04

S5e+06
9e+06

6e+06
le+07

2e+06
Se+06

le+06

.Te+06

.9e+06
.4e+06

.9e+06

Se+06

O0e+06
8e+06

8e+06
3e+06

9e+06
8e+06

.5e+06

Se+06

8e+06
3e+06

.7e+06

7e+06

.5e+05
.0e+05

.5e+06

8e+06

.0e+06
.2e+06

.4e+06
.le+06

1.6e+02
1.4e+02

5.5e+02

m8290-092»Results: M8290-09»

S/N Mod?
.7e+02 ¥y n
.4e+02 ¥y n

.5e+02 ¥y n
.3e+02 ¥y n

.7e+00n n
.0e+00 ¥y n

1.7e+02 y n
1.5e+02 y n

.6e+02 y n

8.8e+02 y n

l.4e+02 ¥y n
1.2e+02 y n

2.4e+02 y n

.1le+02 y n

2.1le+02 y n
1.9e+02 ¥y n

2.2e+02 vy n
2.0e+02 ¥y n
3.4e+02 y n
3.0e+02 vy n
2.0e+02 y n
1.8e+02 y n
3.3e+02 ¥y n
3.0e+02 ¥y n
3.9e+02 ¥y n
3.5e+02 ¥y n

2.0e+02 vy n
1.8e+02 ¥y n

4.le+02 v n
3.7e+02 y n

1.6e+01 y n
1.6e+01l vy n

<

.9e+02

<
o}

.6e+02 ¥y n
.4e+02 y

055
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20 29:19 1.3e+07 0.78 vy
1.3e+07
21 29:33 2.6e+06 0.77 y
2.6e+06
22 30:36 1.9e+05 4.05 n
1.9e+05
23 30:47 1.7e+06 0.86 y
1.7e+06

3.40

0.71

0.05

PR Y TR Y re o
.5e+06 1.le+06 1.2e+02 ¥y n
.le+06 1.4e+06 1.1e+02 ¥y n
le<if 2.3e+05 2.6e+01 y n ‘."l
2 le+05 2.2e+01 y n i
.5e+05 3.7e+04 4.2e+00 y n
.8e+04 1.3e+04 1.0e+00n n
. e+05 1.9e+05 2.1e+Q1 v n
9e+05 2.4 Do

€ 05(
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Page 2 of 8
Ent: 40 Name: Total Tetra-Dioxins F:1 Mass: 319.897 321.894 Mod? no #Hom:18
Run: 6 File: a26sep%8m S:13 Acg:27-SEP-98 02:17:51 Proc:28-SEP-98 12:05:57

Tables: Run: 26sep-crv Analyte: m8290-092» Cal: mB290-092»Results: M8290-09»
Version: V3.6 31-JUL-1998 10:51:59 Sample text: 1114-1 x1/1

Amount: 4.21 of which 0.31 named and 3.90 unnamed
Conc: 4.21 of which 0.31 named and 3.90 unnamed
Tox #1: - Tox #2: - ... Tox #3: -
Name # RT Respnse RA Conc Area Height S/N Mod?

1 26:12 3.3e+06 0.77 y 1.22

3.3e+06 1.4e+06 3.2e+05 9.2e+01 y n
1.9e+06 4.3e+05 1.5e+02 ¥y n

2 26:39 1.8e+06 0.78 y 0.67
1.8e+06 7.9e+05 1.7e+05 5.0e+01 v n
1.0e+06 2.3e+05 7.8e+01 v n

3 27:01 2.2e+05 0.6l n 0.08
2.2e+05 8.3e+04 2.3e+04 6.7e+00 ¥y n
1.4e+05 3.5e+04 1.2e+01 ¥y n

4 27:53 1.8e+06 0.76 y 0.67
1.8e+06 7.8e+05 1.5e+05 4.3e+01 ¥y n
1.0e+06 1.8e+05 6.2e+01 y n

5 28:05 2.%e+05 0.72 y 0.11
2.9%e+05 1.2e+05 2.2e+04 6.4e+00 ¥y n
1.7e+05 2.5e+04 8.6e+00 y n
6 28:15 3.0e+05 0.76 y 0.11
3.0e+05 1.3e+05 3.0e+04 8.8e+00 y
1.7e+05 3.8e+04 1.3e+01 v n
7 28:18 1.1e+05 0.25 n 0.04
1.1le+05 2.2e+04 1.6e+04 4.6e+00 y n
8.6e+04 1.8e+04 6.2e+00 y n
8 28:22 2.0e+05 1.32 n 0.07
2.0e+05 1.1e+05 2.3e+04 6.6e+00 v n
. ) . B.6e+04 1.8e+04 6.2e+00 y n
9 28:44 3.0e+05 1.12 T * 0.11
3.0e+05 l.6e+05 3.0e+04 8.6e+00

y n
1.4e+05 3.2e+04 1.1le+0l ¥ n
10 29:10 4.4e+05 0.86 y 0.16
4.4e+05 2.0e+05 4.3e+04 1.2e+01 ¥ n
2.4e+05 5.1e+04 1.7e+01 ¥ n
11 29:18 8.7e+05 0.84 y 0.32
8.7e+05 3.9e+05 8.2e+04 2.4e+01 ¥y n
4.7e+05 9.8e+04 3.3e+01 y n
2,3,7,8-TCDD 12 29:27 8.4e+05 0.58 n 0.31
8.4e+05 3.1e+05 7.1e+04 2.1e+01 ¥y n
5.3e+05 1.0e+05 3.5e+01 y n

13 29:39 1.7e+05 0.84 y 0.06
1.7e+05 7.5e+04 1.4e+04 4.2e+00 y n
9.0e+04 1.9e+04 6.4e+00 y n
14 29:57 5.4e+05 0.75 y 0.20
5.4e+05 2.3e+05 4.1e+04 1.2e+01 y
3.1e+05 6.6e+04 2.3e+01 ¥y n
15 30:04 2.4e+04 0.36 n 0.01
2.4ef04 6.5e+03 3.7e+03 1.1e+00 n n
- 1.8e+04 1.0e+04 3.5e+00 y n
16 30:10 1.6e+04 0.39 n 0.01
1.6e+04 4.4e+03 2.5e+03 7.2e-01n n
1.1e+04 4.6e+03 1.6e+00 n n
17 30:18 1.0e+05 1.64 n 0.04
1.0e+05 6.4e+04 1.2e+04 3.6e+00 y n
3.%e+04 1.1e+04 3.7e+00 v n
18 30:51 6.4e+04 1.07 n 0.02
6.4e+04 3.3e+04 1.0e+04 2.9e+00 n n
3.1le+04 9.6€+03 3.3e+00 y n

crr05y
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MRS -

Ent:

Run: 6 File: a26sep98m

Tables: Run: 26sep-crv Analyte:
Version: V3.6 31-JUL-1998 10:51

Amount: 23.56
Conc: 23.56
Tox #1: -

of
of

Name #

10

1,2,3,7,8-PeCDF

11

12

13

2,3,4,7,8-PeCDF

14

15

16

17

18

which
which
Tox

RT

31:07

31:15

31:40

31:47

31:57

32:02

32:09

32:15

32:17

32:23

32:35

32:41

32:46

33:01

33:06

33:15

33:22

33:35

41 Name: Total Penta-Furans

S:13

4.04
4.04
#2: -

Respnse

7.3e+06
7.3e+06

4.3e+04
4.3e+04

7.1e+04
7.1e+04

2.1e+04
2.1le+04

4.0e+06
4.0e+06

2.4e+07
2.4e+07

4.1e+06
4.1le+06

8.8e+05
8.8e+05

9.5e+05
9.5e+05

6.3e+06
6.3e+06

7.4e+06
7.4e+06

3.0e+06
3.0e+06

4.8e+06
4.8e+06

4.9e+06
4.9e+06

3.5e+06
3.5e+06

4.3e+05
4.3e+05

2.0e+04
2.0e+04

5.0e+05
5.0e+05

F:2 Mass:

m8290-092»

Cai.

339.860 341.857 Mod? no

:59 Sample text: 1114-1 x1/1
named and 19.52 unnamed
named and 19.52 unnamed

Tox #3. -
RA Cone Area Height
1.57 y 2.37
4.5e+06 1.3e+06
2.8e+06 7.7e+05
3.07 n 0.01
3.3e+04 1.2e+04
1.1e+04 6.6e+03
1.71 y 0.02
4.5e+04 1.6e+04
2.62+04 1.1le+04
190 n ¢
+.4e+04 3.3e+03
7.3e+03 3.2e+03
1.53 y 1.30
2.4e+06 1.0e+06
1.6e+06 6.4e+05
1.57 y 7.88
1.5e+07 5.4e+06
9.4e+06 3.6e+06
1.45 y L.33
2.4e+06 6.6e+05
1.7e+06 4.2s+N5 |
1.47 vy 0.28 .
5.2e+05 2.2e+05
3,5e+05 1.5e+05
1.58 y 0.3
5.8e+05 ..8e+05
3.7e+05 1.8e+05
1.52 y 2.03
3.8e+06 1.3e+06
:2.5%e+06 8.5e+05
1.55 y 2.53
* S5e+06 1.5e+06
9e¢+06 1.0e+06
1.56 y v.98
1.8e+06 7.5e+05
1.2e+06 4.7e+05
1.57 y 1.56
2.9%e+06 1.2e+06
1.%e+06 7.5e+05
1.58 y 1.50
3.0e+06 1.3e+06
1.9e+06 8.1e+05
1.43 y 1.13
2.1e+06 8.l1e+05
t.4e+06 4.9%e+l
1.58 y 0.14
2.6e+05 9.0e+04
1.7e+05 5.3e+04
0.90 n C.C1
9.6e+03 5.0e+03
1l.1le+04 5.2e+03
1.52 y 0.16
3.0e+05 1.3e+05
2.0e+05 6.7e+04

Page 3

S5/N
1.5e+02
1.0e+02

1.5e+00
8.8e-01

1.9%e+00
1.5e+00

4.0e-01
4.2e-01

1.2e+02
8.5e+01

6.4e+02
4.8e+02

7.8e+01

& "~nn

2.6e+01
2.0e+01

3.3e+01
2.4e+01

1.5e+02
1.1le+02

1.8e+02
1.4e+02

9.0e+01
6.3e+01

1.4e+02
1.0e+02

1.5e+02
1l.1e+02

9.6e+01
1.1le+01
7.1e+00

6.0e-01
7.0e-01

1.5e+01
9.0e+00

of 8

#Hom: 18

Acq:27-SEP-98 02:17:51 Proc:28-SEP-%8 12:05:57

m82G6C-092»Results: MB8290-09»

Mod

<K
s}

H
o]

'b o

KK KK KK
[l

=

BB

ELA
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Ent: 42 Name: Total Penta-Dioxins F:2 Mass:

Run: 6 File: a26sep98m
Tables: Run: 26sep-crv Analyte:

S:

355.855 357.852 Mod? no

Page 4

of 8

#Hom:14

13 Acq:27-SEP-98 02:17:51 Proc:28-SEP-98 12:05:57

Version: V3.6 31-JUL-1998 10:51:59

Amount: 1.54 of which
Conc: 1.54 of which

Tox #1: - | .Tox
Name # RT
1 32:09

2 32:18

3 32:36

4 32:42

5 32:47

6 32:53

7 32:56

8 33:03

9 33:06

1,2,3,7,8-PeCDD 10 33:14
11 33:18

12 33:31

13 33:33

14 33:39

0.
0.

09
09

#2: -

Respnse

1.
1.

3.
3.

le+06
le+06

Oe+04
Oe+04

.4e+05
.4e+05

.0e+05
.0e+05

.4e+05
.4e+05

.5e+04
.5e+04

.4e+05
.4e+05

.5e+05
.5e+05

.2e+05
.2e+05

.5e+05
.5e+05

.Se+04
.5e+04

.9e+04
.9e+04

.6e+04
.6e+04

.le+04
.1le+04

m8290-092»
Sample text:

Cal: m8290-092»Results:

named and 1.44
named and 1.44

Tox #3: -

RA Conc
1.67 y 0.43
0.90 n 0.01
1.77 y 0.36
2.29 n 0.08
1.63 y 0.24
3.02 n 0.02
2.16 n 0.06
2.03 n 0.13
1.97 n 0.05
1.52 y 0.09
2.05 n 0.04
1.87 n 0.01
0.95 n 0.01
2.24 n 0.00

7.
4.

1.
1.

6.

3

1.
6.

4
2

4.
1

9

4.

2.
1.

8
4.
1.
9
6.
3

2.

1

1.

1

1114-1 x1/1
unnamed
unnamed
Area Height

Qe+05 2.8e+05
2e+05 1.7e+05
4e+04 5.4e+03
6e+04 6.1e+03
De+05 2.6e+05
.4e+05 1.5e+05
4e+05 5.0e+04
Oe+04 2.4e+04
.0e+05 1.6e+05
.4e+05 1.1le+05
9e+04 2.0e+04
.6e+04 7.7e+03
.9e+04 3.0e+04
6e+04 1.5e+04
3e+05 8.7e+04
2e+05 4.6e+04
.0e+04 2.6e+04
Oe+04 1.6e+04
5e+05 6.6e+04
.8e+04 4.4e+04
4e+04 2.4e+04
.le+04 1.2e+04
5e+04 1.3e+04
.4e+04 7.9e+03
3e+04 6.6e+03
.4e+04 7.9e+03
.3e+03 3.9e+03
.3e+03 1.8e+03

7
3

S/N

6.2e+01

8.0e+01

1.2e+00
2.9e+00

5.6e+01
7.4e+01

1.1le+01
1.2e+01

3.5e+01
5.5e+01

4.3e+00
3.7e+00

6.5e+00
7.1e+00

1.9e+01
2.2e+01

5.5e+00
7.8e+00

1.4e+01
2.1e+01

5.3e+00
5.6e+00

2.9e+00
3.8e+00

1.4e+00
3.8e+00

8.4e-01
8.5e-01

M8290-09»

Mod?

€059
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Ent: 43 Name: Total Hexa-Furans F:3 Mass: 373.821 375.818 Mod? no #Hom:24 WP, S AT
Run: 6 File: a26sep98m S:13 Acq:27-SEP-98 £2:17:%) Proc:28-SEP-98 12:05:57 e -
Tables: Run: 26sep-crv Analyte: m8290-092» Cal: m8290-092»Results: M8290-09»
Version: V3.6 31-JUL-1998 10:51:59 Sample text: 1114-1 x1/1
Amount: 2.47 of which 1.03 named and 1.45 unnamed
Conc: 2.47 of which 1.03 named and 1.45 unnamed R
Tox #1: - Tox #2: - Tox #3: - St st
Name # RT Respnse RA conc Area Height S/N Mod?
1 34:08 4.6e+05 .30 y 0.18
4.6e+05 2.6e+05 1.1le+05 1.8e+01 v n
2.0e+05 9.0e+04 1.3e+01 y n
2 34:14 1.8e+06 24 y 0.70
1.8e+06 9.9e+05 3.6e+05 5.7e+01 ¥y n
8.0e+05 3.1le+05 4.6e+01 ¥ n
3 34:20 2.5e+05 .03 n 0.10
2.5e+05 1.3e+05 4.8e+04 7.6e+00 y n
1 7.405 3.3e+04 5.0e+00 ¥y m ~ ',{f;gi;-
4 34:25 2.3e+05 .20 y -4@9
2.3e+05 1.3e+05 4.6e+04 7.3e+00 y n
1.1le+05 3.7e+04 5.5e+00 ¥y n
5 34:32 1.2e+05 29 y 0.05
1.2e+05 6.5e+04 2.6e+04 4.1e+00 y n
5.1e+04 1.9e+04 2.8e+00 n n
1,2,3,4,7,8-HXCDF 6 34:47 1.2e+06 .25 y 0.52
1.2e+06 6.6e+05 2.4e+05 3.7e+01 y n
5.3e+05 1.8e+05 2.7e+01 y n
1,2,3,6,7,8-HXCDF 7 34:52 9.4e+05 A7 y 0.30
9.4e+05 5.1le+05 1.9e+05 3.0e+01 ¥y n
4.3e+05 24877 7 7 77 L
8 34:55 2.5e+05 .52 n 0.10
2.5e+05 1.5e+05 4.4e+04 6.9e+00 v n
:1,0e+05 3.7e+04 5.5e+00 y n Atw
9 35:05 2.6e+05 .05 n n.? :
2.6e+05 ..32+05 3.6e+04 5.7e+00 ¥y n -
1.3e+05 3.7e+04 5.4e+00 ¥y n
2,3,4,6,7,8-HxCDF 10 35:14 4.4e+05 .09 vy 0.17
4.4e+05 2.3e+05 6.2e+04 9.8e+00 y n
z.1e+05 5.2e+04 7.8e+00 y n PN
11 35:18 6.8e+04 1.50 n 0 v -l
6.8e+04 4.1e+04 1.3e+04 2.1e+00 nn -n
2.7e+04 9.3e+03 1.4e+00 n .1
12 35:22 3.1e+04 49 n 0.01 S
3.1le+04 1.9e+04 7.7e+03 1.2e+00n n
1.3e+04 4.7e+03 7.0e-01n n
13 35:26 1.4e+04 .86 n 0
1.4e+04 6.6e+03 3.0e+03 4.8e-01 n n
7.6e+03 4.3e+03 6.3e~-01 n n
14 35:33 2.1e+04 .75 n C.ul
2.1e+04 1.3e+04 3.9e+03 6.2e~-01 n =0
7.7e+03 5.3e+03 7.8e~-01 n n
15 35:37 2.2e+04 .77 n 0.01
2.2e+04 1.4e+04 4.6e+03 7 =07 n n e <
7.8e+03 4.7ei . :
1,2,3,7,8,9-HXCDF 16 35:45 9.3e+04 55 n 0.04
9.3e+04 6.7e+04 2.6e+04 4.1e+00 ¥y n
2.6e+04 1.6e+04 2.4e+00n n
17 35:49 1.0e+05 .60 n 0.04 S
1.0e+05 6.5e+04 1.6e+04 2.6e+00 n n
4.0e+04 1.2e+04 1.8e+00n n *
18 36:00 1.3e+04 31y 0.01
1.3e+04 7.4e+03 3.9%e+03 6.2¢-01 n n
S5.7e+03 2.8e+03 4.2e-01 n n
19 36:06 1.9e+04 .80 n C.ul
1.9e+04 8.5e+03 3.5e+03 5.5e-01 n n
1.1e+04 3.3e+03 4.9e-01 n n

060

5 E &S
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20 36:09 1.1e+04 1.66 n 0.00
.le+04 6.6e+03 5.2e+03 8.1le-01
4.0e+03 2.7e+03 4.0e-01

21 36:11 2.2e+04 0.86 n 0.01
.2e+04 1.0e+04 4.5e+03 7.1le-01
1.2e+04 3.8e+03 5.6e-01

22 36:15 1.0e+04 11.94n 0.00
.0e+04 9.5e+03 4.3e+03 6.8e-01
8.0e+02 6.5e+02 9.6e-02

23 36:19 1.8e+04 1.48 n 0.01
.8e+04 1.1e+04 6.4e+03 1.0e+00
7.4e+03 2.4e+03 3.6e-01

24 36:22 1.3e+04 0.73 n 0.00
.3e+04 5.4e+03 3.3e+03 5.2e-01
7.4e+03 2.4e+03 3.6e-01




P
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Page 6 of 8
Ent: 44 Name: Total Hexa-Dioxins F:3 Mass: 389.816 391.813 Mod? no #Hom:19 T v -
Run: 6 File: a26sep98m $:13 Acq:27-SEP-98 $2:17:51 Proc:28-SEP-98 12:05:57 DR g T

Tables: Run: 26sep-crv Analyte: m8290-092» Cal: m8290-092»Results: MB8290-09»
Version: V3.6 31-JUL-199%8 10:51:59 Sample text: 1114-1 x1/1 :

Amount: 1.31 of which 0.20 named and 1.11 unnamed
Conc: 1.31 of which 0.20 named and 1.:1 unnamed
Tox #1: - Tox #2: -~ Tox #3: - R &
Name # RT Respnse RA Lonc Area Height S/N Mod?

1 34:28 1.3e+05 1.89 n 0.06
1.3e+05 8.2e+04 3.l1le+04 7.5e+00
4.3e+04 2.6e+04 S5.7e+00

2 34:33 5.5e+03 0.62 n 0.00
5.5e+03 2.1e+03 1.3e+03 3.le-01 n n

3.4e+03 1.5e+03 3.3e-01 n n
3 34:37 1.2e+04 0.33 n 0.01

<<

1.2e+04 ? 9¢+03 1.2e+03 2.8e-01n n
L . J3 4.3e+03 9.4e~01 n n

4 34:47 1.8e+06 1.44 n .y
1.8e+06 1.0e+06 4.0e+05 9.6e+01 ¥y n

7.2e+05 2.9%e+05 6.3e+01l y n
5 34:57 3.7e+05 1.15 y 0.17

3.7e+05 2,0e+05 5.8e+04 1.4e+01 y n
1.7e+05 4.9e+04 l1l.le+01 ¥y n

6 35:02 5.6e+04 1.37 y 0.03
5.6e+04 3.2e+04 1.0e+04 2.4e+00n n

2.4e+04 1.1e+04 2.4e+00 n n
7 35:07 1.7e+04 0.89 n c.C1
1.7e+04 7.9e+03 4.2e+03 1.0e+00n n
8.9e+03 2.0+ 70 07 -
8 35:09 1.6e+04 (.73 n 0.01 .
1.6e+04 6.6e+03 3.4e+03 8.1le-01n n
“.9e+03% 2.3e+03 7.2e~01n

9 35:14 1.8e+04 0.87 n R -
1.8e+04 8.3e+03 3.1e+03 7.5e~-01ln n
9.5e+03 4.5e+03 1.0e+00 n n
1.2,3,4,7,8~-HXCDD 10 35:19 9.6e+04 1.26 vy 0.05
9.6e+04 5.3e+04 2.3e+04 5.6e+00'Y n
4.2e+04 2.4e+04 5.2e+00y 1
1,2,3,6,7,8~HxXCDD 11 35:23 1.8e+05 1.25 vy R =
1.8e+05 4+.0e+05 3.5e+04 B8.4e+00 ¥y n . .
8.le+04 2.7e+04 6.0e+00 ¥y '«
12 35:30 1.8e+04 2.15 n 0.01
1.8e+04 1.2e+04 3.8e+03 9.2e~01 n n
5.6e+03 3.5e+03 7.7e~01n n
1,2,3,7,8,9-HxCDD 13 35:36 1.8e+05 1.37 y 0 "3
1.8e+05 1.0e+05 3.5e+04 8.4e+00 y n

7.5e+04 2.4e+04 5.3e+00 y 1
14 36:02 1.6e+04 0.45 n 0.01
1.6e+04 5.1e+03 3.5e+03 8.3e-01 n n
1.1e+04 5.3e+03 1.2e+00n n
15 36:04 1.6e+04 0.39 n 0.01 -
1.6e+04 4.4e+03 2.3e+03 S 4e-01 n n .
1.1e+04 S.3e+ G
16 36:09 1.2e+04 1.82 n 0.01
1.2e+04 7.5e+03 4.0e+03 9.7e-01n n
4.1e+03 1.9e+03 4.2e-01n n

17 36:11 8.1e+03 0.96 n 0.70

8.1le+03 4,0e+03 1.9e+03 4.7e-01n n
4.1e+03 1.9e+03 4.2e-01n n

18 36:14 8.4e+03 0.18 n 0.00
8.4e+03 1.3e+03 1.0e+03 2.%-01n n
7.1e+03 2.9e+03 6.4e-01 n =

19 36:18 1.5e+04 1.11 y .01
1.5e+04 7.8e+03 2.4e+03 5.8e-01n n
7.1le+03 2.9e+03 6.4e-01n n

[+

Q¢ 062



OPUSqguan 30-SEP-1998 Page 9

Page 7 of 8
Ent: 45 Name: Total Hepta-Furans F:4 Mass: 407.782 409.779 Mod? no #Hom:11
Run: 6 File: a26sep98m S$:13 Acq:27-SEP-98 02:17:51 Proc:28-SEP-98 12:05:57

Tables: Run: 26sep-crv Analyte: m8290-092» Cal: m8290-092»Results: M8290-09»
Version: V3.6 31-JUL-1998 10:51:59 Sample text: 1114-1 x1/1

Amount: 0.52 of which 0.33 named and 0.20 unnamed
Conc: 0.52 of which 0.33 named and 0.20 unnamed
Tox #1: - " Pox #2: - Tox #3: -
Name # RT Respnse RA Conc Area Height S/N  Mod?

1,2,3,4,6,7,8-HpCDF1  37:00 4.4e+05 0.96 y 0.26
4.4e+05 2.2e+05 6.6e+04 8.8e+00 y n
2.3e+05 6.9e+04 2.3e+01 y n

2 37:12 9.3e+04 0.73 n 0.06
9.3e+04 3.9e+04 9.3e+03 1.2e+00n n
5.4e+04 1.6e+04 5.4e+00 y n

3 37:18 7.7e+04 0.89 y 0.0%
7.7e+04 3.6e+04 1.1e+04 1.4e+00 n n
4.1e+04 1.2e+04 4.0e+00 ¥y n

4 37:26 1.6e+04 1.11 y 0.01
1.6e+04 8.5e+03 4.0e+03 5.3e~01 n n
7.7e+03 2.5e+03 8.4e-01n n

5 37:29 2.0e+04 1.62 n 0.01
2.0e+04 1.2e+04 6.4e+03 8.5e-01n n
7.7e+03 2.5e+03 8.4e-01 n n

6 37:41 2.7e+04 5.26 n 0.02
2.7e+04 2.3e+04 6.6e+03 8.7e-01 n n
4.3e+03 1.5e+03 5.2e-01 n n

7 37:59 1.%9e+04 2.10 n 0.01
1.9e+04 1.3e+04 4.8e+03 6.4e-01 n n
6.3e+03 3.0e+03 1.0e+00n n

1,2,3,4,7,8,9-HpCDF8 38:11 8.3e+04 0.73 n 0.06
8.3e+04 3.5e+04 9.2e+03 1.2e+00 n n
4.8e+04 1.1e+04 3.6e+00 y n

9 38:33 1.2e+04 6.61 n 0.01
1.2e+04 1.0e+04 4.1e+03 5.5e~01 n n
1.6e+03 7.8e+02 2.6e~01n n

10 38:38 1.8e+04 2.82 n 0.01
1.8e+04 1.4e+04 4.0e+03 5.4e-01n n
4.8e+03 2.1e+03 6.9e-01n n

11 38:47 1.6e+04 2.93 n 0.01
1.6e+04 1.2e+04 3.7e+03 4.9e-01n n
4.1e+03 1.3e+03 4.2e-01 n n

Page 8 of 8

Ent: 46 Name: Total Hepta-Dioxins F:4 Mass: 423.777 425.774 Mod? no #Hom:13

Run: 6 File: a26sep98m S:13 Acq:27-SEP-98 02:17:51 Proc:28-SEP-98 12:05:57
Tables: Run: 26sep-crv Analyte: m8290-092» Cal: m8290-092»Results: M8290-09»
Version: V3.6 31-JUL-1998 10:51:59 Sample text: 1114-1 x1/1

Amount: 0.54 of which 0.19 named and 0.35 unnamed
Conc: 0.54 of which 0.19 named and 0.35 unnamed
Tox #1l: - Tox #2: - Tox #3: -
Name # RT Respnse RA Conc Area Height S/N Mod?

1 37:13 2.7e+05 1.24 n 0.21
2.7e+05 1.5e+05 4.7e+04 1.9e+01

Yy n
1.2e+05 3.5e+04 2.2e+01 y n

2 37:26 1.5e+04 0.34 n 0.01
1.5e+04 3.9e+03 2.5e+03 9.9e-01 n n
1.le+04 2.6e+03 1.7e+00n n

3 37:29 2.1e+04 0.82 n 0.02
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1,2,3,4,6,7,8-HpCDD4

10

11

12

13

38:

38

38:

38:

38:

38:

38

38:

: 49

01

:09

12

17

21

122

37

: 45

51

.le+04

.4e+05
.4e+05

.7e+04
.7e+04

.de+04
.4e+04

.2e+04
.2e+04

.6e+03
.6e+03

.le+04
.1le+04

.2e+03
.2e+03

.7Te+04
.7e+04

.le+04
.1le+04

.5e+04
.5e+04

.87 n

13 y

.34 n

Al y

.52 n

.65 n

.08 n

.41 n

17 y

.36 n

.19

.02

.02

.02

.01

.01

.01

.01

.02

.01

9.3e+03
1l.le+04

1l.1le+05
1.3e+05

1.4e+04
1.3e+04

1.4e+04
1.0e+04

1.2e+04
1.0e+04

5.5e+03
2.2e+03

7.9e+03
3.0e+03

7 7 .e+03
s.ue+03

9.9e+03
7.0e+03

1.le+04
9.6e+03

1.le+04
4.5e+03

.9e+03
.6e+03

.4e+04
.S5e+04

.6e+03
.4e+03

.3e+03
.9e+0

.9e+03
.9e+03

.9e+03
.2e+03

.7Te+03
.1e+03

.6e+03
.le+03

.2e+03
.4e+03

.0e+03
.2e+03

.0e+03
-7e+03

1.2e+00
1.7e+00

1.4e+01
2.3e+01

1.9e+00
3.4e+00

2.5e+00

N e+ DN

2.4e+00
2.4e+00

1.2e+00
7.4e-01

1.5e+00
7.1le-01

1.0e+00
7.1le-01

1.3e+00
1.5e+00

1.6e+00
2.0e+00

2.0e+00
1.1le+00

- g




File:A26SEP98M #1-487 Acq:27-SEP-1998 02:17:51 GC EI+ Voltage SIR Autospec-UltimaE
Sample#13 Text:1114-1 x1/1

319
100

50

321
100

50

331
100

50

333
100

50

327
100

50

316
100

50

.8965 s:13 BSUB(128,15,-3.0)

Exp:EXP_M23_DB5_OVATION
PKD(3,3,2,0.10%,3448.0,1.00%,F,F)

26:12 3
26:39 27:53 F1
29:18 :
27:01 28:15 28:44 /“vaﬁ\_,\ 29:57 .
T T T T y T T XIAI T T T T T ¥ Y T T T y T ‘1/}_‘1,,‘1 -O
25:00 26:00 27:00 28:00 29:00 30:00
.8936 S:13 BSUB(128,15,-3.0) PKD(3,3,2,0.10%,2940.0,1.00%,F,F)
26:12 -4
26:38 2752 F 2
29:27 -
. . ) : 29:57 .
25:00 26:00 27:00 28:00 29:00 30:00
.9368 S$:13 BSUB(128,15,-3.0) PKD(3,3,2,0.10%,17676.0,1.00%,F,F)
29:09 2
29:26 N
1
T 1 T T l ¥ T T 1 I v T T T T I L T T T T I T T T L T ] T T T Ll L) | T :0
25:00 26:00 27:00 28:00 29:00 30:00
.9339 S:13 BSUB(128,15,-3.0) PKD(3,3,2,0.10%,6884.0,1.00%,F,F)
29:09 3
29:26 F
F1
T T L T L] ' T T L T T I L T ' T L I T T T T l T T T T L T T :0
25:00 26:00 27:00 28:00 29:00 30:00
.8847 S:13 BSUB(128,15,-3.0) PKD(3,3,2,0.10%,10844.0,1.00%,F,F)
29:27 -4
»)
Ll L T ¥ 1 I T L3 T T T ' T T T T T I T T T ] T T L] L] T I T T L T ¥ I T :O
25:00 26:00 27:00 28:00 29:00 30:00
.9824 S:13 SMO(1,3) PKD(3,3,3,100.00%,0.0,1.00%,F,F)
- - . . - - 1
]
- 5
F 0

'26:00 27100 28100 '29:00

.2E5

.6E5

.0E0

Time

.4E5

.2E5

.0EO

Time

.5E7

.2E7

.0EO

Time

.1E7

.5E7

.0EQ

Time

.8E7

.4E7

.0E0

Time

.0E8

. 0E7

.0E0

Time




File:AZ26GEPIBY ¥1-217 Acq:27-SEP-1998 02:17:51 GC EI+ Voltage SIR Autospec-UltimaE

Sample#l3 Text:1114-1 x1/1 Exp:EXP_M23_DB5_OVATION

355.8546 S:13 F:2 BSUB(128,15,-3.0) PKD(3,3,2,0.10%,4596.0,1.00%,F,F)

10025 32:09 32:36 C2'9E5
E L

50] [ 1.4E5
0- L A T T T T T L SN B s g LN Sl R S L RS MNS BN | LI B AR e LJM N A S 3|3...3].-T Ty >0o0E0

LI S daa gt \ L L DL L N |

31:00 31:12 31:24 31:36 31:48 32:00 32:12 32:24 32:36 32:48 33:00 33:12 33:24  33:36 33:48  Time
357.8517 S:13 F:2 BSUB(128,15,-3.0) PKD(3,3,2,0.10%,2084.0,1.00%,F,F)

100 32:09 32:36 L_l.7E5
32:46 r

50 [ 8.5E4
33:14 r
32:26 33:19 : i

S e 0,080

Tiyrrorryrr eyt T ] T DU A R LEE S A |

31:00 31:12 31:24 31:36 31:48 32:00 32:12 32:24 32:36 32:48 33:00 33:12 33:24 33:36 33:48  Time
367.8949 S:13 F:2 BSUB(128,15,-3.0) PKD(3,3,2,0.10%,4288.0,1.00%,F,F)

100 - 33;13 4 .6E7
—iiifL’;Liﬁi.w—— ~  ©.003d %%J v
2 ! ¢
50 ()__ , 1.2827 L [2.3E7
- /4$ o (}tcé) :
0 T T T T T T 7T TTTTTTT LD e B e .ﬁfvtln T —rrr - T T T T T =TT T ﬁO'OEO

31100 3112  31:24 31 °6 31:48 32:00 32:12 -32:24 32:36 32:48 33:00 33:12 33:24 32 36 33:48  Time
369.8919 §:13 Fi2 BSUB(128,0 -3.0) :PKD(3.3,2,0.10%,2296.0,1.00% ,F)

100 " R - . 33:13 2.9E7
50 : o - 1.4E7
O =711 T T T Ty L T T 17T T—r—TTT 7T | B s e & LESS e nan T T T t0°0E0

NN B LARRAR R T

31 00 31:12 31: 1124 31:36 31: 48 32'00 32: 12 32:24’ 3. 36 32 48 33:00 33 12 33:24 3 36 33:48 Time
366.9792 S:13 17:2 SMO(1,3) PKb(3 3,3,100.00%,0.0.1. 00% F,F}

100 31:14 31:26 e _31:57 32:07 12:3. 32:45 32:57 . 33:30Q0 . 1.1E8
50 Sei 5.3E7
0 j*‘f —rrry T LI B S ) Lo L L T r v 17T I T T v v 1 T 1 1 7 l T T 1 1t T T 171 157 T 1 71 T 1 1 1 1 T ¢ 7 1 LA SRNN N SN § T r‘[—‘r 0 OEO
31% : 31 12 31: 24 31: 36 31:48 32 06 32: i2 32 24 32: 36 32: 48 33: 00 33: 12 33: 24 33: 36 33:48 Time



File:A26SEPI98BM #1-189 Acq:27-SEP-1998 02:17:51 GC EI+ Voltage SIR Autospec-UltimaE

Sample#13 Text:1114-1 x1/1 Exp:EXP_M23_DB5_OVATION
389.8156 S:13 F:3 BSUB(128,15,-3.0) PKD(3,5,2,0.10%,4160.0,1.00%,F,F)
100 3447 _4.0E5
50 [ 2.0ES
34:28 34:57 35:23 35:36 ;
o, ot PR N 0.0EQ

YTt 1 T 1T Tl rrroqp ot LANELIRLANRLEE I ENSILEN St AN SN SIS SN SNL RAL NN S A SLIAL AN B LS LA SR AL BLURLANL AL ERLIN EULSULENLENLLE RN L

34700 34 12 34124 34,36  34:48  35:00 35:12  35:24  35:36  35:48  36:00  36:12  36:24 Time
391.8127 S:13 F:3 BSUB(128,15,-3.0) PKD(3,5,2,0.10%,4536.0,1.00%,F,F)

100 34:47 _2.9ES

50 " 1.4E5
34:28 34:57 4/35;33 35:36 E

0 T LI Y Ty | T T TT ——— LSNSLENR: St s s H A S S S BN S R RS AR S SN EL B R ML ML L S S S AL Fi"‘o'OEO

34100 34 .12 34,24  34.36  34.48  35:00 35:12  35:24  35:36  35:48  36:00  36:12  36:24 Time
401.8559 S:13 F:3 BSUB(128,15,-3.0) PKD(3,5,2,0.10%,9996.0,1.00%,F,F)

100% _4.1E7
50 [2.1E7
0 T T T T T T T T T 1 L] LS L§ T T ¥ T T T T T I T T | L} T T T I—I T T T T T ' ¥ T T T LS ‘ T T T T T O'OEO

AL | T

31100 3a'12 34124 34136 34148  35:00  35:12  35:24  35:36  35:48  36:00  36:12  36:24 Time
403.8530 S:13 F:3 BSUB(128,15,-3.0) PKD(3,5,2,0.10%,6252.0,1.00%,F,F)

100% 35:22 35:35 :_3.2E7
] 35:1 r

50] [ 1.6E7

o- T T T T T T T T T O'OEO

LA S S S LA S | LUNNL S S BN S B B Lt St SO (NS SL A A AL SRS AL B L AR L INL BN L |

3100 3al1z 34124 34136 34148  35:00  35:12  35'24  35:36  35:48  36:00  36:12  36:24 Time
380.9760 S:13 F:3 SMO(1,3) PKD(3,3,3,100.00%,0.0,1.00%,F,F)

100% 34:40 35:05 35:20 35:38 35:53 36:02 _3.1E8
50] [1.6E8
o \J ¥ LA A L3 T T [ L] T T T T LA B § T T T T I‘r T T T L) T 7 T T T T 'r T T T T T L1 T O.OEO

T T

T34i00  34:12 32124 34136 34148 35:00  35:12  35:24  35:36 3548  36:00  36:12  36:24 Time

29D




FiIe AZ6SEPYIBM #1-194 Acq:27-5EP-1998 02:17:51 GC EI+ Voltage SIR Autospec-UltimaE

Sample#l13 Text:1114-1 x1/1 Exp:EXP_M23_DB5_OVATION
423.7767 S:13 F:4 BSUB{128,15,-3.0) PKD(3 5,3,0.10%,2492.0,1.00%,F,F)
100% _4.8E4
[
50 [ 2.4E4
O e 3 e ._0.0EO
36:36 36:48 37:00 37:12 37 24 37:36 37:48 38:00 38:12 38:24 38:36 38:48 39:00 Time
425.7737 S:13 F:4 BSUB(128,15,-3.0) PKD(3,5,3,0.10%,1576.0,1.00%,F,F)
100 37:13 37:49 _3.6E4
r
50 [ 1.8E4
37:28 37:40 E
0 [ 0.0E0
36:36 36:48 37:00 37:12 37:24 37:36 37:48 38:00 38:12 38:24 38:36 38:48 39:00 Time
435.8169 S:13 F:4 BSUB(128,15,-3.0) PKD(3,5,3,0.70%,16556.0,1.00%,F,F)
100 ) , 17;ﬁ8 ., L.5E7
50 ‘ i‘\\\ . " .5E6
0 T LA SR .‘,,Lr—r‘r LR ™TTr ™ T J ' ™r—T-T T | BN S e e LSS AL LA A A T T i£L'OE0
36: 36 36 :48 37 0 37: 12 37: 24 37 36 37: 48 38 00 38:12 38: 24 38 36 3° 48 39:00 Time
437.8140 S:13 F 4 BSUB(128,7 -3. 0) PKD(3,5,3,0.10%, 7736 0,1.00%, ,F)
100 ko 37:49 ~1.4E7
, ' L
50 ; [ 7.0E6
L
0YT| ™ L AL LS R r‘vT':1 |vv|/‘-*—?“Fl LS NNt UL A e S RS AL AL B R B MRLORE SRLUNNL N S B S S SR AN M DAL S ITTIIT’O'OE'O
36:36  36:48 37:00 37:12 37:24 - 37:36 37:48 38:00 38:12 38 124 38:36 .48 39:00 Time
430.9728 S:13 *:4 sMO(1,3) PKD(3,3,3,100.00%,0.0,1.00%,F,F) =
100 36:44 37:00 37:1237:20 . __37:3637:45 [ .:55 38: 19 _38:37 38 Lﬁ_~_1a;53F2.OEs
50 * a2 - O b,,9‘8E7
0 ‘. RO LS T T T T T T T T T 1 T 7 T T Q T VJV L) L) T T T T R T T T‘I y T T T T T ] T T L i“\yf]' T LN T o OEO
38;48 39 00 Time

36136 | 36:48  37:00  37i12  37.24 37136  37:48 ~ 38:00  38:12  38:24  38:36

0




File:AZ26SEPI8M F1-276 Acq:27-SEP-1998 02:17:51 GC EI+ Voltage SIR Autospec-UltimaE

Sample#13 Text:1114-1 x1/1 Exp:EXP_M23_DB5_OVATION
457.7377 S:13 F:5 BSUB(128,15,-3.0) PKD(3,5,3,0.10%,5020.0,1.00%,F,F)
100% 40:44
50
] 39:31 39:42
0]

459.7348 S:13 F:5 BSUB(128,15,-3.0) PKD(3,5,3,0.10%,1688.0,1.00%,F,F)

T T T LENLER S I | T T T T LA T T T T T L B U S | T T L I B i LA TT T L RS A BN

39 12 39: 24 39: 36 39: 48' 40 00 40|12 40 24 40: 136 40: 48 41 00 41:12 41 {24 41:36 41:48 42:00 42:12

100% 40;45
50]

T 1T LA S I A S RN S S B T T [T T T e T ¥t 1T r{ronrr ] 3 it rr [y v [T vy 177

39:12 39:24 39: 136 39:48 40:00 40: 12 40:24 40:36 40:48 41:00 41:12 41 24 41:36 41:48 42100 42:12

469.7780 s:13 F:5 BSUB(128,15,-3.0) PKD(3,5,3,0.10%,3356.0,1.00%,F,F)
100 40:44

50

LB L I B T T T T T Ty Tt

UL D LN ULALALANE U B LI A SIS NN NS R I BN N SRL ML R SRLE IS R T T T r T T[T

39:12 39: 24 39:36 39:48 40: 00 40:12 40 24 40:36 40:48 41:00 41:12 41:24 41:36 41:48 42:00 42:12

471.775%0 S:13 F:5 BSUB(128,15,-3.0) PKD(3,5,3,0.10%,508.0,1.00%,F,F)
100 40;44

50

LA | DU PO SR DS PR AR R TT Y T T[T rT T T R LALLM S A T

39 12 39:24 39:36 39:48 40:00 40:12 40:24 40:36 40: 48 41:00 41 12 41:24 41:36 41: 48 42:00 42 12

454.9728 S:13 F:5 SMO(1,3) PKD(3,3,3,100.00%,0.0,1.00%,F,F)
100 39:1139:21 39:31 39:47 40:07 40:22 40:50 41:08 41:19 41:40 41:51 42:Q01

50

0

LI B e e e |

T T T ot T Ty T T TT T LENSL M S ua LABLINE SO A # T T T T T T T T T T T T T T 1T T T T T T T

U“SB 12 39: :24 39: 36 39:48 40 00 40:12 40:24 40 36 40:48 41: :00 41: {12 41:24 41:36 41:48 42:00 42: 12

0.

0.

N

[y

.8E4

.9E4

0EO
Time

.3E4

.2E4

.0EOQ

Time

.1E7

.7E6

.0EO

Time

.3E7

.4E6

0EO
Time

.2E8

.1E8

0.0E0

Time

590




1T ATESEDYBN FI=287 Acq Z7-SEP-1998 02:17:51 GC El+ Voltage SIR Autospec-Ultimak

Sample#13 Text:1114-1 x1/1 Exp:EXP_M23_DB5_OVATION

303 9016 S:13 BSUB(128,15,-3.0) PKD(3,3,2,0.10%,8980.0,1.00%,F, F)

100% 2548 8.6E6
50 ) 27:49 4.3E6

. 24:35 26 .42 27: 24
o1 . VAN AL | : N — 0.0EO
'25: 00 26:00 27 100 28:00 29100 30:00 Time
305.8987 S:13 BSUB(128,15,-3.0) PKD(3,3,2,0.10%,12656.0,1.00%,F,F)
100% 25.48 1.1E7
] 28:2 g
503 24:35 i 27:24 27:49 8:26 L 5.6E6
] 25:30 26:07 26342 /Bi*fl</ﬁ\_jﬁi&39//\\k 29:01 .
ol . VANSEVAN | /}/\ : ,/I\ —— £0.0E0
'25:00 26:00 27:00 28:00 29:00 30:00 Time

315.9419 S:13 BSUB(128,15,-3.0) PKD(3,3,2,0.10%,7808.0,1.00%,F,F)

100 28:24 3.1E7
50 1. 6E7
0 T T T T T T T T T T T T T T T T T —T T T T T j; T T T H L T T T PO'OEO

25:00 26:00 27:00 28:00 29:0 30:00 Time

317.9389 S:13 BSUB(128,15,-3.0) PKD(3,3,2,0.10%,9128.0,1.00% ,F)

100 . 28:24 3.9E7
50 B & 1.987
0 ot M. S ' . . 0.0E0

25:00 " 26100 27100 . 100 29:00 30:00 Time

375.8364 S:13 ,BSUB(128,15,~ 0) PKD(3,3,3,100.00%,172.0,1. 00%,F,

100 i 26:22 u .0E3

26:39
50 \ . .0E3
05 2'7:0|E a7:
0 T l Ll L] l T T T Ll I L T T T T .OEO
25:00 26:00 27:00 Time

316.9824 S:13 SMO(1,3) PKD(3,3,3,100.00%,0.0,1.00%F,F)

100 2 25:18  25:44  26:16 26:43 27:08 27:34 28:24 : : .05 30:30 _1.0E8
50 L 5. 0E7
U PN ——r— —— — — , , e | L 0.0E0

-~ 25:00 26:00 27:00 28:00 29:00 30:00 Time




File:AJGSEPIBM ¥1-217 Acq:27-8EP-1998 02:17:51 GC EI+ Voltage SIR Autospec-Ultimak
Sample#13 Text:1114-1 x1/1 Exp:EXP_M23_DB5_OVATION
339.8597 S$:13 F:2 BSUB(128,15,-3.0) PKD(3,3,2,0.10%,8368.0,1.00%,F,F)

.4E6

100% 32;:02
50; .7E6
] 31:07 31:57 32:35 32:46 33:01
0- T T T 7 1T =r T T T T T 7T - LN S e T T T T<TT T T T T T T LA DL AR LA AL B 'OEO
31:00 31: 12 31: 24 31: 36 31: 48 32: 00 32: 12 32: 24 32: 36 32: 48 33:00 33:12 33:24 33:36 33:48 Time
341.8568 S:13 F:2 BSUB(128,15,-3.0) PKD(3,3,2,0.10%,7472.0,1.00%,F,F)
100% 32:02 .6E6
50 .8E6
] 31:07 31:57 \32.09 32:24 32:34 32.456 33:01
0_ T T ™TTTT T ™7 7T 7T T L R e S | NLINNE S § LA UL Y T T T T T T T L T T T 'OEO
31:00 31: 12 31: 24 31 36 31: 48 32 00 32 12 32: 24 32:36 32: 48 33 00 33: 12 33:24 33:36 33: 48 Time
351.9000 S:13 F:2 BSUB(128,15,-3.0) PKD(3,3,2,0.10%,152.0,1.00%,F,F)
100% 32:34 33;01 .1E7
503 .1E7
o: | IR T T T T T T T ™7 T T 7 =TT T T T T T T L B S i S T { S S e LI LIS (L AL A S A (L AL LS R 'OEO
31:00 31 12 31 24 31: 36 31 48 32 00 32: 12 32: 24 32 36 32:48 33 00 33: 12 33:24 33:36 33:48 Time
353.8970 S:13 F:2 BSUB(128,15,-3.0) PKD(3,3,2,0.10%,2172.0,1.00%,F,F)
100% 32:34 33;01 .9E7
50 .SE7
0: ™YTT7 UL UL SR A B 1T T 7T T T | G e D S § T T T T T T T T T T T 'OEO
31: 00 31: 12 31:24 31:36 31:48 32 00 32: 12 32: 24 32 36 32: 48 33 00 33: 12 33:24 33:36 33: 48 Time
409.7974 S:13 F:2 BSUB(128,15,-3.0) PKD(3,3,3,100.00%,2904.0,1.00%,F,F)
100% 32:25 33:15 .8E4
50 .4E4
O:TT T T T T ' T T T LB T T T 7T L T T 1 T L T 71 7T T 7 T T T T T T T T T T l T T T Illl'l T T T T T T T T T Il ‘OEO
31:00 31:12 31: 24 31 36 31: 48 32 OO 32: 12 32: 24 32: 36 32:48 33 00 33: 12 33 24 33: 36 33:48 Time
366.9792 S:13 F:2 SMO(1,3) PKD(3,3,3,100.00%,0.0,1.00%,F,F)
100% 31:14 31:26 31:57 3 : 57 33:30 .1E8
4
4
507 .3E7
01' UL DAL T T T T T T T T Y T T T T T T T TT T 7T T T 7T T T T T T T T T T T LA LA LA S LN S 'OEO
31%D0 31:12 31: 24 31: 36 31: 48 32: 00 32:12 32 24 32: 36 32: 48 33:00 33: 12 33: 24 33:36 33:48 Time

LD




File:AZ63EPIBM #1-189 Acq:27-SEP-1998 02:17:51 GC EI+ Voltage SIR Autospec-UltimaE

Sample#l13 Text:1114-1 x1/1 Exp:EXP_M23_DB5_OVATION
373.8207 S:13 F:3 BSUB(128 15,-3.0) PKD(3,5,2,0.10%,6344.0,1.00%,F,F)
100 3.6E5
34:47
50 1.8E5
35:05 35:14 35:45
0 RLANNLAED B I B N B B S0 UL R B L IR B g T LN S It S S St S N S S S I‘I]O'OEO

. LI s | LIS S pnt S 4 LONER JNA S maa T

34:00  34:12 34124  34:36  34:48  35:00  35:12  35:24  35:36  35:48  36:00  36:12  36:24 Time
375.8178 S:13 F:3 BSUB(128,15,-3.0) PKD(3,5,2,0.10%,6724.0,1.00%,F,F)

100 34:14 3.1E5
34:47
>0 34:08 1.6E5
: 35:05 35:14 35146
e e TR SS—— Y | 10

Tt LS BE SR T Ty LA M p | LA AL NS RURLARNLAR

34:00  34:12 34124  34:36  34:48  35:00  35:12  35:24  35:36  35:48  36:00  36:12  36:24 Time
383.8639 S:13 F:3 BSUB(128,15,-3.0) PKD(3,5,2,0.10%,56416.0,1.00%,F,F)

100 34:51 3.7E7
34:47
50 1.8E7
T T T T T T T T Y YT T T Tr—r T ST 1 =TT T | AL DAL AL AN SRS S M }’OEO
34: 00 34:12 34:24 34:36 34 48 35:00 3* 2 35: 24 35:36 >:48 36:00 L6:12 36.74 Time
385.8610 S:13 F:3 BSUB(128,15,-3.0) PKD(3,5,2, 0 10%,%3860.0," .00%,F,F)
100 6.9E7
50 - & ’ 2; 3.587
O LI SSILA I B Rt A B SN JELENL B ML B LS "*r 1T T TTr T ™ ’frl APRALUAE BT BN DL A S B A BRI BRI T T T O'OEO
34:00 - 34:12 -34:2 34: 35 34: 48 35 :00.. 35: 12 35:24 35:36 35:48 36:00 To112 36:24 Time
445.7555 S:13 F 3 BSUB(128 1 -3.0) PKD(3,3,3,100.00%,444.0,1.00% F,F) . ) .
100 , , , . 5:22 .4E4
v " ' 35 35:35”‘
50, i . .0E3
34;01 34:19 34331 34:;43 34:52 .35:0 L
0 T T LI S AN LS S A R S B T ; O'OEO
34:00 34 12 34:24 ° 34:36 34:48 35:00 35:12 35:24 35 36 35:48 36: 00 N 36:24 Time
380.9760 S:13 =~:3 SMO(1,3) PKQ(3 3,3,100.00% 2.0.,1.00% 7, F) : ’ Lo
100 HAAQ o 2505 . _35:20 35:38 35:53 36:02 ~3.1E8
50 : R 1.6EB
O T leV LA l T T T T 1T T T T T T T 1 T T T T T ¥ T T T LI T T T T T T T T T T T T T T T L] T O OEO

"~ 34:00 34 12 34 24 34: 36 34: 48 35!00 35 i2 35: 24 35 36 35: 48 '36:00 36:12 36:24 Time

o




File:AZ6SEPIBM ¥1-194 Acq:27-SEP-1998 02:17:51 GC EI+ Voltage SIR Autospec-Ultimak
Sample#13 Text:1114-1 x1/1 Exp:EXP_M23_DB5_OVATION

407.7818 S:13 F:4 BSUB(128,15,-3.0) PKD(3,5,3,0.10%,7504.0,1.00%,F,F)

100 3700

50

37:18 37:31 37:4137:49 37,59  38:11 38:2038:;28 38:38  38:50

L T T T LU B B SR | LML L (L SR AL AR SN S B T T T T Tt T f vt

T T 1T T ¢ T T LS|

'36136  36:48 37100  37:12  37:24 37136  37:48  38:00  38:12  38:24  38:36  38:48  39:00

409.7788 s:13 F:4 BSUB(128,15,-3.0) PKD(3,5,3,0.10%,2996.0,1.00%,F,F)

100 36;59 7

50 3
38:10

0 230 .

LA R R R B T LI S mi) A B et S E B A R S B ) T T T 1 T T T T T oy Ltk SuEN S St S S A BN S M

36:36  36:48  37:00 37:12  37:24  37:36  37:48  38:00  38:12  38:24  38:36  38:48  39:00

417.8253 s:13 F:4 BSUB(128,15,-3.0) PKD(3,5,3,0.10%,10544.0,1.00%,F,F)

100 36:59 1.
50 //L 38:10 5
0 L S — 0.

YT T T rTTTYTT ¢ T T T r T 1Tt LI S B |

36:36 36 48 37.00 37: 12 37 24 37:36 37:48 38:00 38:12 38:24 38:36 38 48 IE:TOO

419.8220 s:13 F:4 BSUB(128,15,-3.0) PKD(3,5,3,0.10%,11216.0,1.00%,F,F)

100 36;59 2
0 T 1T 7 ¥ L T LN S M T T T T T T T T T T T T T 1‘17'[ 0

LN BN SUNLISL R AR RN LU B T LANLENNL A S BN B R A SRS B A

36136 36148 | 37100 37:12  37:24  37:36  37:48  38:00 38:12  38:24  38:36  38:48  39:00

479.7165 S:13 F:4 BSUB(128,15,-3.0) PKD(3,3,3,100.00%,3592.0,1.00%,F,F)
100 37;49

LI S A A S LA B R A USRI DAL T T T ¥ 7T T T T T T LI AL L

LA UL L B

36136  36.48  37:00  37:12  37:24  37'36  37:48  38:00 38:12  38:24  38:36 38:48  39:00
430.9728 S:13 F:4 SMO(1,3) PKD(3,3,3,100.00%,0.0,1.00%,F,F)

100 44 17.00 . 37:12 37:20 37:3637:45 37:55 38:19 38:37 38:46  _38:58 2
50 r 9
o

LANELASALENS ELASAE S AN N S SRS AN B T T T T T T T T T T YT T T

oy

LS DL T T

36:36  36:48  37:00 37:12  37:24  37:36  37:48  38:00  38:12  38:24  38:36  38:48  39:00

.5E4

.8E4

.0EO

Time

.1E4

.5E4

.0EO

Time

1E7

.3E6

O0EQ
Time

.3E7

.2E7

.0EO0

Time

.9E4

.3E3

.0EO0

Time

.0E8

.8E7

.0EQ

Time

£40 g




File:A26SEPIBM K1-276 Acq:27-SEP-1998 02:17:5]1 GC EI+ Voltage SIR Autospec-Ultimak
Sample#13 Text:1114-1 x1/1 Exp:EXP_M23_DB5_OVATION

441.7427 S:13 F:5 BSUB(128,15,-3.0) PKD(3,5,3,0.10%,2152.0,1.
100

50

39:43 39.54 40:11 40322

00%,F, F)

0.0E0

LI S S A (M S R S B T T T ™ =TT 1T AL AL DA 7T

39 12 39: 24 39 36 39:48 40:00 40:12 40:24 40:36
443.7398 s:13 F:5 BSUB(128,15,-3.0) PKD(3,5,3,0.10%,4776.0,1.

503 39.12 39.04 39:41 39:54 0 40:17 40:27

T T T T T T o T T T LN B S | T T 7T T T 17

40:48 41:00 41:12 41 24 41:36 41:48 42:00 42 12
00%, F F)

40:41

Time

0.0EO

LA AR LA AL LA T Tt 7T

39: 12 39: 24 39: 36 39 48 40:00 40:12 40:24 40 36
469.7780 S:13 F:5 BSUB(128,15,-3.0) PKD(3,5,3,0.10%,3356.0,1.

T LIRS I St | T T T T T T T T T T 7T

40:48 41:00 41:12 41:24 41:36 41:48 42:00 42:12
00%,F,F)

100 40;:44

50 /W\ P E5.7E6

i

S~ ..,__i

Time

1.1E7

3.0EQ

0 T ‘T T 5 v 51 L LI A B . LARNE BENN D § LB L S B Suan
39'12 39: 24 35736 39: 48 40 00 40:12 40 44 40 36 40: 48 41 00 41T12 41 4 41:36 41:48 42:00 42: Time
471.7750 S:13 F:5 BSUB(128,15,-3.0) PKD(3,5,3,0.10%,508.0,1.00%,F,F)
100 . . 4C ;44 . 1.3E7
: P N / e r
50 2 | 6.4E6
0 I R B M L AL ‘"[/’_r!‘rj LERL AN LS I""—r ‘ ‘l T T 'M'l T 7 1 l.‘r LR A T 5 r rs v LA B T 7 I‘I_l LI IR r LB LI IR B A ] O.OEO
39 12 Z 39:24 39 36 ~ :48 40 00 40: 12 40 124 40 36 . 40:¢ 41:00 41:12 41: 24 41 36 41: 48 :00 42:12 Time
513.6775 S.13 F:5 BSUB(128,. ,-3.0) PKD(3,3,3,100.00%, 364.0, 1 Qo F, F) .
100 347 . S _ . S i 1.0E4
‘ L LT o Y. 41:35
50 39:18 S I oo, 4043 - : 5.2E3
39:1 39:33 0 % 40:58 41:07 42:0
0 0.0EQ
39:12 39:24 39:36 39:48 40 20 40:12 40:24 40:36 40:4s 41-00 41:12 41:24 41:36 41:48 00 42: 12 Time
454.9728 S:13 F:5 sSMO(1,3) Pﬂp(3,3,3,300.00% 2.9 1.00%.%,F)
: 3 : R R TN Ul~5Q___“¢QLLLQB*AlAJjL,. ul*Aﬂ_Al*ﬁl_AZ*Ql______E2 2E8
‘. " ' - _ 1 1E8
-T LA S S o T T lf T T Y ""T—T—|_r“ 1 T T T i YT T T Y LA S A S .- T T T T T T T T Ty T T O‘OEO
39:24 39:36 39:48 4G-20 40::12 40 24 40:36 40 48 41: 00 41:12 41:24 41:36 41:48 42 00 42:12

Time

o

»

Y

g
o

¢



OPUSguan 30-SEP-1998 Page 1

/)')

Page 7

Filename ; a29sep98n
Sample ; 7
Acquired ; 29-SEP-98 21:24:44
Processed ; 30-SEP-98 08:57:40
Sample ID ; 1114-1
Cal Table ; 07feb-m23conf
Results Table ; m8290cf-092998n

Comments ;
TYD ﬂ Name; Resp; Ion 1; Ion 2; RA;?; RT; Conc; DL; S/N1;7?; S/N2;? ; mod?
Unk ; 2,3,7,8-TCDF; 9.54e+06; 4.22e+06; 5.32e+06; 0.79;y; 27:52; 7.733; 0.1454; 213;y; 142;y ; vyes Sl
ES/RT; 13¢-2,3,7,8-TCDF; 1.30e+08; 5.73e+07; 7.25e+07; 0.79;y; 27:50; 31.809; -7 1454;y; 1409;y : noi;?/
Total; Tetra Furans; 1.78e+08; 4.78e+06; 6.06e+06; 0.79;y; 18:08; 144.386; 0.1454; 393;y; 270;y ; vyes /Z?CZ;
DPE ; ' HxXCDPE; *; * ;NotFnd; *; ~-; *;n H no
LMC ; QC CHK ION (Tetra); *; * ;NotFnd; *; -3 Div0;n ; no

B -; ~3=; 27:52

H - ~;=; 27:52 : -; ~; vyes

GLO



-
——h

30,9

OPUSquan 30-SEP-1998 Page 7
Filename a29sep98n
Sample ; 7
Acquired ; 29-SEP-98 21:24:44
Processed ; 30-SEP-98 08:57:40
Sample ID ; 1114-1 /4;/ /%¢Z<47(.
Cal Table 07feb-m23conf 77 :;

Results Table ;

m8290cf-092998n

i

Comments
TYD Name; Resp;
Unk ; 2,3,7,8-TCDF; 7.26e+06;
ES/RT; 13C¢-2,3,7,8-TCDF; 1.30e+08;
Total; Tetra Furans; 1.76e+08;
DPE ; HxCDPE; *;
LMC ; QC CHK ION (Tetra);

- o

Ion 1;
4.22e+06;
5.73e+07;
4.78e+06;

*

*

Ion 2;
3.04e+06;
7.25e+07;
6.06e+06;

RA; RT; DL; S/N1;7?; S/N2;7?
1.39 27:52; 0.1454; 213;y; 142;y
0.79;y; 27:50; ; ~; 1454;y; 1409;y
0.79;y; 18:08; 142.507; 0.1454; 393;y; 270;y

;NotFnd; *; ~; *.n ;
;NotFnd; *,; ~-; DivO;n

- ; 27:52

-i=1 27:52 B a2

; mod?

no
no
no
no
no

no

e

Page 7



File:A29SEPIYBN ¥I-2677 Acq:29-SEP-1998 21:24:47 GC Ei1+ Voltage SIR Autospec-Ultimak

Sample#7 Text:1114-1 Exp:M23_DB225
303.9016 S:7 SMO(1,3) BSUB(128,15,-3.0) PKD(3,3,3,0.10%,2304.0,1.00%,F,F)
100 19:49 1.7E6
50 léﬂ?s 0:18 22:07 24:15 9752 2935 8.3E5
21: OQAAA ﬁ.25 }\ :24 26 30 28:29
31:47
0 T LA INNL A S A S A S e T Ty /\ A/\ T ﬁ%’TT1fr’ S| rrjO'OEO
16:00 18:00 20:00  22:00 24:00 26: oo " 28100 30100 32:00 34:00 36:00 Time
305.8987 S:7 SMO(1,3) BSUB(128,15,-3.0) PKD(3,3,3,0.10%,4300.0,1.00%,F,F)
100 £ 19:49 2.2E6
50 18:08 0:18  22:07 24:15 o jzﬂ 1.1E6
21: o9bﬂq 4%“?4 Z&‘ 26 30 )
116100  18:00 20:00  22:00  24:00 26! oo &gfbo 730:00  32:00 34100 36:00 Time
315.9419 S:7 SMO(1,3) BSUB(128,15,-3.0) PKD(3,3,3,0.10%,4372.0,1.00%,F,F)
100 27:50 6.4E6
50 3.2E6
0 T T T T T T T L ¢ T T T T LN SRS RSN RURE A S RN N SN A B S AN N S S B R O'OEO
16:00 18:00 20:00 22100 24:00 26:00 28100 30:00 32:00 34:00 36:00 Time
317.9389 S:7 SMO(1,3) BSUB(128,15,-3.0) PKD(3,3,3,0.10%,5660.0,1.00%,F,F)
100 27:50 8.0E6
50 4.0E6
0 ‘[ LS L T T 'TlT T T IT—TT1 LA B L T I S DA S L L] [ T T L AL ' T T T T 1T T T T |0-0E0
" 16:00 18:00 20:00 22:00 " 24100 26:00 28:00 30:00 32:00 34100 36:00 Time
375.8364 S:7 SMO(1,3) BSUB(128,15,-3.0) PKD(3,3,3,100.00%,1884.0,1.00%,F,F)
100% 35:50_3.4E4

316.9824 S:7 SMO(1,3) PKD(3,3,3,100.00%,0.0,l.OO%,F,F)

10025 15:51 17:30 31g8.44 19:49 21:53 23:20 24:29 25:45 27:21 28:30 30:05 31:13 32:22 33:29 35-39F2.9E7
503 F1.5E7
01 0.0E0
o r—tr—TT7T7 T T T T 77 T T T T T T T T T T T T 7T ™ T7T
Hzﬁb 18:00  20:00 22:00  24:00 26:00 28100 30:00  32:00 34:00  36:00 Time

2L.0



File AJOSEDIBN ¥1-2677 Bcq:29-SEP-1998 21:24:44 GC EI+ Voltage SIR Autospec- -UltimaE

Sample#7 Text:1114-1
303.9016 S:7 sSMO(1,3) BSUB(128,15,

Exp:M23_DB225
~3.0) PKD(3,3,3,0.10%,2304.0,1.00%,F,F)

100% 19:49 1.7E6
90 1.5E6
80] 1.3E6
703 1.2E6

]
60 9.9ES
; 18:08
50 24:15 8.3ES
] 20:18 22:07 23:13
4o€ 04:57 6.6E5
] :36 27:52
30 s 29:35 5.0ES
203 21:09 26:30 3.3ES
] 22 : 27:3
10 kﬁ 28:29 31:47 1.7E5
] |
0.1 1 Lol A . - 0.0E0
T T T T T T T T Y T T S T T T T ™TT T T T Y Y T T T L | T T T T T *r“?‘]'—'r
16:00 18:00 20:00 22:00 24100 S a0 28:00 30:¢ 32:00 34:00 36100 Time
305.8987 S:7 SMO(1,3) BSUB(128,15,-3.0) PKD(3,3,3,0 10%,43C 4,1.00%,F,F)
1oo§ 19:49 . 2.2E6
L
90 Lo 2.0E6
801 1.7E6
703 : ) 4M4é/ 1.5E6
603 \ v o L/é 4// 1.3E6
] 18:08 b 15" oﬂ/’
oo , - .. L. o24:15 " W’M q/w/@ 1.186
3 5 . P ’ £
403 ;018 22:07 33.13 ///l é4a@ 8.7E5
] 24:57 /
30j 0:37 . 27:53 2934 6.5E5
] . 28:24 5:24
201 21:09 26:30 4.3E5
] 22:32
Lo] ~il\ 28:28 31:46 2.2E5
0: T T " T T IA T 1;| T t—rr—T T 51 T T Al ™= i(h“r t G . O'OEO
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Method 23
M23-FB-3
PES

Analytical Data Summary Sheet

Paradigm Analytical Labs

Analyte Concentration DL EMPC RT Ratio Qualifier
(ng) ng) (ng) (min.)
2,3,7,8-TCDD ND 0.0012 29:27 0.37
1,2,3,7,8-PeCDD ND 0.0007 33:14 1.09
1,2,3,4,7,8-HxCDD ND 0.0013 35:19 1.59
1,2,3,6,7,8-HxCDD EMPC 0.0010 0.0013 35:23 0.94
1,2,3,7,8,9-HxCDD ND 0.0010 35:35 0.73
1,2,3,4,6,7,8-HpCDD EMPC 0.0014 0.0034 37:50 133
OCDD EMPC 0.0087 0.0092 40:44 0.64
2,3,7,8--TCDF ND 0.0015 28:25 23
1,2,3,7,8-PeCDF ND 0.0008 32:34 2.12
2,3,4,7,8-PeCDF ND 0.0007 33:01 1.49
1,2,3,4,7,8-HxCDF 0.0022 0.0012 34:47 1.13
1,2,3,6,7,8-HxCDF EMPC 0.0009 0.0015 34:52 1.61
2,3,4,6,7,8-HxCDF ND 0.0011 35:14 1.24
1,2,3,7,8,9-HxCDF ND 0.0013 35:45 1.04
1,2,3,4,6,7,8-HpCDF ND 0.0022 37:01 0.61
1,2,3,4,7,8,9-HpCDF ND 0.0028 38:11 1.69
OCDF ND 0.0047 40:54 0.55
Total TCDDs ND 0.0012
Total PeCDDs ND 0.0007 0.0008
Total HxCDDs 0.0016 0.0010
Total HpCDDs ND 0.0014 0.0056
Total TCDFs ND 0.0015
Total PeCDFs ND 0.0007
Total HxCDFs 0.0024 0.6009 0.0040
Total HpCDFs ND 0.0022
TEQ (ND=0) 0.0002 0.0005 ITEF
TEQ (ND=1/2) 0.0017 0.0019 ITEF
Client Inf i
Project Name: $509.000 Sample Information
Sample ID: M23-FB-3
Matrix: Air
Laboratory Information - Weight / Volume: 1
Moisture / Lipids: 0.0 %
Project ID: L1114
Sample ID: 1114-2
Filename: a26sep98m-14
Collection Date: 31-Aug-98 Retehk: a26sep98m-1
Receipt Date: 08-Sep-98 Begin ConCal: a26sep98m-5
Extraction Date: 16-Sep-98 End ConCal: a26sep98m-21
Analysis Date: 27-Sep-98 Initial_Cal: a26sep98m-21
€079
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Paradigm Analytical Labs

teenod 23 Doed E
M23-FB-3
PES
Analytical Data Summary Sheet Le g*q" o
Labeled Expected Measured | Percent RT Ratio  [Qualifier
Standard Amount Amount | Réeovery
(ng) @g) %) (min)
Extraction Standards S
13C12-2,3,7,8-TCDD 4 325 813 29:25 0.8 '
3C,,-1,2,3,7,8-PeCDD 4 4.07 101.7 33:13 1.61
13C,,-1,2,3,6,7,8-HXxCDD 4 3.85 96.2 35:22 1.27
¢C,,-1,2,3,4,6,7,8-HpCDD 4 3.05 76.3 37:48 1.08
13¢,,-O0CDD 8 493 61.6 40:44 0.3
B3C13-2,3,7,8-TCDF 4 2.96 740 | 2823 | o7
3C\,-1,2,3,7,8-PeCDF 4 > 91 72.7 3234 | 1seedl
30,,-1,2,3,6,7,8-HxCDF 4 2.42 60.6 | . 3447 053 |
C,-1,2,3,4,6,7,8-HpCDF 4 2.17 543 [' 36:59 0.46
Sampling Standards
f’cu-2,3,7,8-TCDD 4 3.98 99.5 29:27
C,2-2,3,4,7,8-PeCDF 4 4.26 106.4 33:00 1.58
BC,-1,2,3,4,7,8-HxCDD 4 3.16 ™ 1o du.so 1.27
3C,,-1,2,3,4,7,8-HXxCDF 4 588 . 147,01 | 3451 CEXIS N
¥C12-1,2,3,4,7,8,9-HpCDF 4 3.16 789 | . 3830 A A
Iniection Standard
¥Cy,-1,2,3,4-TCDD 8 § 2908 LK, .
C1,-1,2,3,7,8,9-HXCDD . 1 3835 T c
Client Inf .
Project Name: S5509.000 Sample Information
Sample ID: M23-FB-3
Matrix: . AT
Laboratory Information Weight / Volume: 1
Moisture / Lipids: 0.0 %
Project ID: L1114 .
Sample ID: 1114-2 S Ten
Filename: a26sep98m-14
Collection Date: 31-Aug-28 Retchk; a26sep98m-1
Receipt Date: 08-Sep-68 Begin ConCal: a26sep98m-5
Extraction Date; 16-Sep-98 . ‘End ConCal: " a26sep98m-21
Analysis Date: 27-Sep-98 . -Inifis] Cak: : a26sep98m-21
Reviewed by: _1.7. s maii .~ Dats Re 32075

tS Revieweu, 87 p7
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OPUSquan 30-SEP-1998 Page 1
Filename ; a26sep98m
Sample ; 14
Acquired ; 27-SEP-98 03:05:54
Processed ; 28-SEP-98 12:06:42
Sample ID ; 1114-2 x1/1
Cal Table ; m8290-092698m

Results Table ;

M8290-092698M-BE

Comments
YD Name; Resp;
Unk ; 3,7,8-TCDD; 2.35e+05;
Unk ; 1,2,3,7,8-PeCDD; 4.44e+04;
Unk ; 1,2,3,4,7,8-HxCDD; 3.48e+04;
Unk ; 1,2,3,6,7,8-HxCDD; 8.34e+04;
Unk ; 1,2,3,7,8,9-HXCDD; 6.22e+04;
Unk ; 1,2,3,4,6,7,8-HpCDD; 1.17e+05;
Unk ; OCDD; 1.77e+05;
Unk ; ,3,7,8-TCDF; 3.47e+04;
Unk ; 1,2,3,7,8-PeCDF; 8.79%e+04;
Unk ; 2,3,4,7,8-PeCDF; 9.34e+04;
Unk 1,2,3,4,7,8-HxCDF; 1.06e+05;
Unk 1,2,3,6,7,8-HXCDF; 9.68e+04;
Unk ; 2,3,4,6,7,8-HxCDF; 7.17e+04;
Unk ; 1,2,3,7,8,9-HXCDF; 6.34e+04;
Unk ; 1,2,3,4,6,7,8-HpCDF; 1.17e+05;
Unk ; 1,2,3,4,7,8,9-HpCDF; 4.49%e+04;
Unk ; OCDF; 5.66e+04;
ES/RT; 13C-2,3,7,8-TCDD; 2.40e+08;
ES ; 13C-1,2,3,7,8-PeCDD; 2.04e+08;
ES ; 13c¢-1,2,3,6,7,8-HxCDD; 2.67e+08;
ES ;13C-1,2,3,4,6,7,8-HpCDD; 1.42e+08;
ES ; 13C-0CDD; 1.42e+08;
ES/RT; 13C-2,3,7,8-TCDF; 3.28e+08;
ES ; 13¢-1,2,3,7,8-PeCDF; 2.90e+08;
ES ; 13C-1,2,3,6,7,8-HxCDF; 1.53e+08;
ES ;13C-1,2,3,4,6,7,8-HpCDF; 1.12e+08;
Js H 13Cc-1,2,3,4-TCDD; 2.86e+08;
Js ; 13¢-1,2,3,7,8,9-HXCDD; 2.49e+08;
Cs H 37C¢1-2,3,7,8-TCDD; 2.47e+08;
CS ; 13C-2,3,4,7,8-PeCDF; 3.23e+08;
cs ; 13¢-1,2,3,4,7,8-HxCDD; 1.25e+08;
cs ; 13c-1,2,3,4,7,8-HXCDF; 3.25e+08;
Ccs $13C-1,2,3,4,7,8,9-HpCDF; 6.79%e+07;
ss ; 37c1-2,3,7,8-TCDD; 2.47e+08;
Ss H 13C-~2,3,4,7,8-PeCDF; 3.23e+08;
SS ; 13c-1,2,3,4,7,8-HxCDD; 1.25e+08;
Ss ; 13C-1,2,3,4,7,8-HXCDF; 3.25e+08;
Ss ;13C-1,2,3,4,7,8,9-HpCDF; 6.7%e+07;

NN EWWULULWLNN S ONDN BN NN

o WU e O R

LIRS I N

BN = N

Ion 1;

.23e+04;
.31e+04;
.13e+04;
.03e+04;
.63e+04;
.68e+04;
.92e+04;

.42e+04;
.98e+04;
.58e+04;
.64e+04;
.98e+04;
.97e+04;
.23e+04;
.45e+04;
.82e+04;
.0le+04;

.06e+08;
.26e+08;
.50e+08;
.36e+07;
.85e+07;

.45e+08;
.78e+08;
.27e+07;
.52e+07;

.28e+08;
.40e+08;

.47e+08;
.98e+08;
.00e+07;
.12e+08;
.02e+07;

.47e+08;
.98e+08;
.00e+07;
.12e+08;
.02e+07;

Wk JWwWww b Wi PUtwab = NN

P . T

-

[ SIS, iy

W N UT

Ion 2;

.12e+05;
.13e+04;
.34e+04;
.31e+04;
.59e+04;
.03e+04;
.08e+05;

.05e+04;
.82e+04;
.75e+04;
.99%e+04;
.7le+04 ;"
.20e+04;
-12e+04;
.27e+04;
.67e+04;

.65e+04;

.34e+08;
.82e+07;
.18e+08;
.80e+07;
.35e+07;

.83e+08;
.12e+08;
.00e+08;
.70e+07;

.58e+08;
.10e+08;

.25e+08;
.53e+07;
.13e+08;
.78e+07;

.25e+08;
.53e+07;
.13e+08;
.78e+07;

O R OR PR P NN

= o

O OOMKFO

O RO

(=Tl ]

(=T o

[= Rl NoNoNoNol

o000 ocoCoQ

58.
59.

8G.
77.
75.
89.
42.

99.
106.
78.
147.
78.

Conc;
.085;
.016;
.018;
.032;
.025;
.084;
.23%;

.010;
.031;
.030;
.056;
.037;
.033;
.035; ¢
.076;
.037;
.065;

.268;
.704;
.145;
.315;
.245;

.008;
.647;
.591;
.315;

661;
320;

816;
307;
842;
113;
866;

444;
414;
883;
074;
921;

OCO0OO0OO0ODOOC O O

OO0 OO

[=ReNoNeNa)

OO OO

DO OO0

[ NelNoNeNe]

DL; S/N1;7?;
.0306; 3in;
.0166; 3y
.0322; 3:v;
.0240; . 5;v¥;
.0256; 4;y;
.0360; 8:v;
.2179; 3y
.0382; 3;v;
.0207; 14;y;
.0186; 16;y;
.0310; 4;v;
.0224; 5:y;
.0273; 2;n;
.0327; 2;n;
.0556; 3:;n;
.0705; 1:n;
L1179, 4;:vy;
.0942; 1431;y;
.0715; 6641;y;
.0770; 3962;y;
.1585; 856;y;
.0409; 3085;y:
.0428; 3805;y;
.0150; 51326;y;
.9026; 381;y;
.1027; 1215;y;

-; 2009;y;

=i 3525;y;
0414; 5193;y:
0143; 57315;y;
1296; 2899;y;
6231; 586;y;
1338; 561:y;
0588; 5193;y:;
0113; 57315;y;
1281; 2899;y;
6565; 586;y;
2343; 561;y;

S/N2;?

[y
[+)]

[
B O W W W
KKK B

== B L = B S e B < I -

BN O WwWd oW N

4053;y
9632;y
3914;y
1901;y
28588;y

5908;y
14046;y
289;y
2018;y

5486;y
3454y

16406;y
2851;y
446;y
974;y

16406;y
2851;y
446;y
974;y

~

S e me s

.

;

H

‘

;

7
7
H

mod?
no
no
no
no
no
no
no

no
no
no
no
no
no
no
no
no
no

no
no
no
no
no

no
no
no
no

no
no

no
no
no
no
no

no
no
no
no
no
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OPUSqguan 30-SEP-1998 Page 1 o . .
: Page 1 Of 8
Ent: 39 Name: Total Tetra-Furans F:1 Mass: 303.902 305.899 Mod? no #Hom: 4
Run: 7 File: a26sep98m S:14 Acq:27-SEP-98 03:05:54 Proc:28-5EP-98 12:06:42
Tables: Run: 26sep-crv Analyte: m8290-092» Cal: 113290-092»Results: M8290-09»
Version: V3.6 31-JUL-1998 10:51:59 Sample text: 1114-2 x1/1
Amount: 0.03 of which 0.01 named and 0.02 unnamed
Conc: 0.03 of which 0.01 named and 0.02 unnamed
Tox #1: - Tox #2: - Tox #3: - ¥
Name # RT Respnse RA Conc Area Height ../8/N Mod?
1 27:49 2.5e+04 1.31 n 0.01
2.5e+04 1.4e+04 5.6e+03 2.0e+00 n n
1.1e+04 7.6e+03 1.2e+00n n
2 27:52 1.5e+04 2.06 n 0.00
1.5e+04 1.0e+04 3.6e+03 1.3e+00n n
4.9e+03 2.3e+03 3.6e-01 n n
2,3,7,8-TCDF 3 28:25 3.5e+04 2.30n 0.01
3.5e+04 2.4e+04 9.4e+03 3.3e+00 y n
~»1.1e+04 6.3e+03 9.9¢-01 n_n
4 28:27 2.8e+04 1.63 n i .
2.8e+04 i./e+04 8.0e+03 2.8e+00n n
1.1e+04 6.3e+03 9.%e-01n =n
Page 2 of 8
Ent: 40 Name: Total Tetra-Dioxins F:1 Mass: 319.897 321.894 Mod? no #Hom: 6
Run: 7 File: a26sep98m S:14 Acq:27-SEP-¢= 03:05:54 Proc:28-SEP-98 12:06:42
Tables: Run: 26sep-crv Analyte: m8290-092» Cal: m8290-092»Results: M8290-09»
Version: V3.6 31-JUL-1998 10:51:5% Sample text: 1114-2 x1/.
Amount: 0.13 of which 0.08 named and 0.04 unnamed < -
Conc: 0.13 of which 0.08 named and 0.04 unnamed . -~ =,
Tox #1: - Tox #2: - Tox #3: ” T
Name # RT Respnse RA Conc Area Height S/N Mod?
1 26:11 4.9e+04 0.31 n 0.02
4.%9e+04 .s+1.2e+04 5.4e+03 1.8e+00n n
3.8e+04 9.0e+03°3.9e+00 ¥y =m.
2,3,7,8-TCDD 2 29:27 2.3e+05 0.11 n 0.08 - ’
2.3e+05 2.2e+04 7.6e+03 2.5e+00'n 'n
2.1e+05 3.8e+04 1.6e+01 y n
3 29:36 1.8e+04 0.84 y 0.01
1.8e+04 8.2e+03 3.4e+03 1.1e+00 n n
9.8e+03 3.7e+03 1.6e+00 n n
4 29:51 1.3e+04 1.58 n 0.70
1.3e+04 8.0e+03 3.7e+03 1.2e+00n n
5.0e+03 2.4e+03 1.0e+00n =
5 30:44 1.8e+04 1.28 n 0.01 4
1.8e+04 1.0e+04 7.6e+03 2.5e+00 n n
8.0e+03 2.8e+03 1.2e+00 n n
6 30:46 1.5e+04 0.87 y 0 21
1.5e+04 7.0e+03 3%0ds ._ Y
8.0e+03 2.8e+03 1.2e+00n mn
_ Page 3 of B
Ent: 41 Name: Total Penta-Furans F:2 Mass: 339.860 341.857 Mod? no #Hom:3

Run: 7 File: a26sep98m S:14 Acq:27-SEP-98 03:05:54 Proc:28-SEP-98 12:06:42
Tables: Run: 26sep-crv Analyte: m8290-092» Cal. m8290-092»Results: MB290-09»
Version: V3.6 31-JUL-1998 10:51:59 Sample text: 1114-2 x1/1

Amount: 0.07 of which 0.06 named and 0.01 unnamed




OPUSquan 30-SEP-1998

Page 2

Conc: 0.07
Tox #1: -

Name

1.2,3,7,8-PeCDF

2,3,4,7,8-PeCDF

Ent: 42 Name: Total Penta-Dioxins F:2 Mass:

Run: 7 File: a26sep98m

of which 0.06
Tox #2: -~

# RT Respnse

1 32:34 8.8e+04
8.8e+04

2 33:01 9.3e+04
9.3e+04

3 33:07 2.2e+04
2.2e+04

named and 0.01 unnamed
Tox #3: -
RA Cong Area Height
2.12 n 0.03
6.0e+04 2.8e+04
2.8e+04 1.2e+04
1.49 vy 0.03
5.6e+04 3.2e+04
3.8e+04 1.5e+04
0.74 n 0.01
9.3e+03 4.1le+03
1.3e+04 5.6e+03

Tables: Run: 26sep-crv Analyte: m8290-092»
Version: V3.6 31-JUL-1998 10:51:59

Amount.: 0.04
Conc: 0.04
Tox #1: -

Name

1,2,3,7,8~PeCDD

of which 0.02
of which 0.02
Tox #2: -

# RT Respnse

1 32:10 S5.7e+04
5.7e+04

2 33:14 4.4e+04
4.4e+04

Sample text:

named and 0.02
named and 0.02

355.855 357.852 Mod? no

Tox #3: -

RA

1.79 n

1.09 n

Conc Area

0.02
3.7e+04
2.1e+04

0.02
2.3e+04
2.1e+04

unnamed
unnamed

Height
1.6e+04
5.2e+03

1.5e+04
1.0e+04

S/N

1.4e+01

2.2e+00

1.6e+01

2.7e+00

2.1le+00
1.0e+00

Page 4

S/N
3.8e+00
2.9e+00

3.5e+00
5.8e+00

Mod?

2L
o

of 8

#Hom:2

S:14 Acg:27-SEP-98 03:05:54 Proc:28-SEP-98 12:06:42
Cal: m8290-092»Results:
1114-2 x1/1

M8290-09»

Mod?

<«
]
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Page 5 of 8

Ent: 43 Name: Total Hexa-Furans F:3 Mass: 373.821 375 R18 Mod? no #Hom:24

Run: 7 File: a26sep98m S:14 Acqg:27-SEP-98 03:.%5:%4 Proc:28-SEP-98 12:06:42
Tables: Run: 26sep-crv Analyte: m8290-092» Cal: m8290-092»Results: M8290-09»
Version: V3.6 31-JUL-1998 10:51:59 Sample text: 1114-2 x1/1

Amount: 0.34 of which 0.16 named and 0.18 unnamed
Conc: 0.34 of which 0.16 named and 0.18 unnamed
Tox #1: - Tox #2: - Tox #3: -~
Name # RT Respnse RA Conc Area Height S/N Mod?

1 34:43 1,0e+04 0.76 n 0.00

1.0e+04 4.4e+03 3.0e+03 6.1le-01 n
5.7e+03 3.7e+03 1.1e+00 n
1,2,3,4,7,8-HXCDF 2 34:47 1.1le+05 1.13 y 0.06
1.1e+05 5.6e+04 1.8e+04 3.6e+00 y n -
n

5.0e+04 2.2e+04 6.4e+00 vy
1,2,3,6,7,8-HXCDF 3 34:52 9.7e+04 1.61 n 0.04

‘BB

9.7e+04 6.0e+04 2.4e+04 4.%9e+00 ¥y n
17 34 1 4e+04 4.1e+00 Yy n
4 34:56 1.9e+04 0.96 n 0.
1.9e+04 5.4e+03 8.2e+03 1.6e+00 n n.
9.9e+03 S.1e+03 1.5e+00 n n

S 34:58 2.le+04 1.88 n 0.01
2.1le+04 1.3e+04 6.8e+03 1.4e+00 n n
7.2e+03 3.8e+03 1.1le+00n n

6 35:02 2.5e+04 1.63 n 0.01
2.5e+04 1.6e+04 6.5e+03 1.3e+00 n n

9.6e+03 4.8e+03 1.4e+00 n n
2,3,4,6,7,8-HXCDF 7 35:14 7.2e+04 1.24 y G.C3

7.2e+04 4.0e+04 1.0e+04 2.0e+00n n T

3.2e+04 9.8y~ AN

8 35:19 3.4e+04 0.94 n 0.02 A
3.4e+04 1.7e+04 7.9e+03 1.6e+00 n n

1.8e+C4 5.92+03 1.7e+00n n
9 35:24 3.8e+04 3.32 n (N

3.8e+04 Z2.9e+04 7.5e+03 1.5e+00 n

n
8.7e+03 3.7e+03 1.1le+00 n n.
10 35:28 1.5e+04 1.38 y 0.01
1.5e+04 8.8e+03 3.3e+03 6.7e-01.n n
6.42+03 2.8e+03 8.0e-01l n n
11 35:31 1.1le+04 0.99 n 0. 5
1.1le+04 “.4e+03 3.6e+03 7.le-01n =
5.5e+03 2.6e+03 7.4e-01 n wn
12 35:38 2.4e+04 2.31 n 0.01 val
2.4e+04 1.7e+04 5.0e+03 1.0e+00 n n
7.2e+03 2.4e+03 7.0e-01 n n
13 35:39 1.%9e+04 1.61 n 0.0 .
1.%e+04 1.2e+04 5.1e+03 1.0e+00n n-
7.2e+03 2.4e+03 7.0e-01 n n

1,2,3,7,8,9-HXCDF 14 35:45 6.3e+04 1.04 n 0.04

6.3e+04 3.2e+04 9.9e+03 2.0e+00n n
3.1e+04 1.2e+04 3.4e+00 y n
15 35:49 1.9%e+04 1.12 y 0.01 :
1.9e+04 9.8e+03 5.4e+07 ~ AN VTS
8.7e+03 4.2e+u . kGl
16 35:51 1.7e+04 0.92 n 0.01 T
1.7e+04 8.1e+03 3.9e+03 7.7e-01n n’
8.7e+03 4.2e+03 1.2e+00 n n

17 35:55 9.5e+03 1.47 n 0.00
9.5e+03 5.7e+03 3.5e+03 6.9e-01n n
3.8e+03 2.5e+03 7.1e-01 n n

18 36:01 1.8e+04 0.65 n 0.01

1.8e+04 7.0e+03 4.1e+03 8.1e-01 n =n
1.1e+04 3.4e+03 9.8e-01n =n
19 36:03 2.0e+04 0.85 n 0 01
2.0e+04 9.1e+03 5.7e+03 1.1e+00n n
1.le+04 3.4e+03 9.8e-01 n n




OPUSquan 30-SEP-1998 Page 4

20 36:06 8.9e+03 1.12 vy 00
.9e+03 4.7e+03 4.2e+03 8.4e-01
4.2e+03 2.8e+03 8.0e-01

21 36:08 1.3e+04 2.39 n .01
.3e+04 9.2e+03 4.7e+03 9.4e-01
3.9e+03 2.1le+03 6.0e-01

22 36:15 1.7e+04 0.74 n .01
.7e+04 7.3e+03 4.5e+03 9.0e-01
9.9e+03 3.2e+03 9.2e-01

23 36:17 2.6e+04 1.67 n .01
.6e+04 1.6e+04 4.1e+03 8.1e-01
9.9e+03 3.2e+03 9.2e-01

24 36:23 1.1e+04 0.80 n .01
.le+04 5.0e+03 2.9e+03 5.7e-01
6.3e+03 3.8e+03 i.1le+00




OPUSquan

30~-SEP-1998

Page S

AN

Ent: 44 Name:

Run: 7 File:

Total Hexa-Dioxins

F:3 Mass:

389.

Page 6 of 8

81€ 391.813 Mod? no #Hom: 16

az6sep98m

Version: V3.6 31-JUL-1998 10:51:59

Amount: 0.25
Conc: 0.25
Tox #1: -
Name

1,2,3,4,7,8-HxCDD

of which 0.08
of which 0.08

S:14 Acq:27-SEP-98 03:
Tables: Run: 26sep-crv Analyte: m8290-092»

£5:54 Proc:28-SEP-98 12:06:42

1,2,3,6,7,8-HxCDD

1,2,3,7,8,9-HxCDD

Ent:

Run: 7
Tables:

45 Name:

File:
Run:

a26sep98m

Tox #2: -
# RT Respnse
1 34:47 7.8e+04
7.8e+04
2 34:51 9.1le+04
9.1le+04
3 34:56 1.0e+0S
1.0e+05
4 35:02 2.4e+04
2.4e+04
S 35:13 1.7e+04
1.7e+04
6 35:19 3.5e+04
3.5e+04
7 35:23 8.3e+04
8.3e+04
8 35:29 1.le+04
1.1e+04
9 35:35 6.2e+04
6.2e+04
10 35:43 1l.le+04
1.le+04
11 35:51 1.3e+04
1.3e+04
12 35:56 1.2e+04
1.2e+04
13 36:01 1.1e+04
1.1e+04
14 36:10 1.7e+04
1.7e+04
15 36:13 1.4e+04
1.4e+04
16 36:21 1.0e+04
1.0e+04

Total Hepta-Furans

Version: V3.6 31-JUL-1998 10:51:59

S:14 Acg:27-SEP-98 03
26sep-crv Analyte: m8290-092»

Cal:
Sample text:

:05:54 Proc:28-SEP-98 12:06:42
m8290-092»Results:
1114-2 x1/1

M8290-09»

Cal: m8290-092»Results: M8290-09»
Sample text: 1114-2 x1/1
named and 0.18 unnamed
named and 0.18 unnamed
Tox #3: - —
RA Conc Area Height S/N Mod?
3.07 n 0.03
5.9e+04 2.2e+04 7.5e+00 y n
1.9e+04 6.4e+03 2.1e+00 n n
3.42 n 0.04
7.0e+04 2.4e+04 8.3e+00 y n
2.0e+04 7.4e+03 2.4e+00 n n
1.36 y 0.04
6.0e+04 2.4e+04 8.1e+00 ¥y n ~is
wru4 1.5e+04 4.9e+00 y n "R
0.77 n O.ut
1.1e+04 4.8e+03 1.6e+00n =n
1.4e+04 6.8e+03 2.2e+00 n n
1.34 y 0.01
9.6e+03 6.0e+03 2.0e+00 n n
7.2e+03 5.1e+03 1.7e+00 n n
1.59 n 0.02
2.1e+04 9.3e+03 3.2e+00 ¥y n
1.3e+04 8.1e+03 2.6e+00 n n
0.%4 n 0.03
4.0e+04 1.6e+04 5.5e+00 y n
4.3e+04 9.5&‘::;-5.- -
0.94 n 0.00
5.4e+0% 3.2e+03 1.1e+00n n
3. 8e+v02 4.1e+03 1.3e+00n n K
0.73 n 0 wi 7
2.6e+04 1.2e+04 4.0e+00 ¥y n
3.6e+04 9.4e+03 3.1e+00 y n
0.46 n 0.00
3.5e+03 1.2e+03 4.1e-01 n n
7.5e+03 2.9e+03 9.3e-01n n
1.89 n 0.01
%.8e+03 2.4e+03 B.0e-01 n n .
4.6e+03 2.8e+03 9.2e-01 n ' n
1.56 n 0.01
7.3e+03 4.3e+03 1.5e+00 n n
4.7e+03 2.3e+03 7.6e-01 n n
0.27 n 0.00
2.3e+03 1.2e+03 4.1e-01 n n
8.4e+03 4.7e+03 1.5e+00 n n
0.66 n 0.01
6.7e+03 2.7e+03 9.1e-01 n n
1.0e+04 3.7e+03 1.2e+00 n n
0.57 n 0.01
4.9e+03 3.6e+"? -~ ot -
8.6e+03 4.3evvy ... .
0.78 n 0.00
4.5e+03 2.0e+03 6.7e-01 n n
5.8e+03 3.0e+03 9.7¢e-01 n n
Page 7 of 8
F:4 Mass: 407.782 409.779 Mod? no #Hom: 6

¢ 086




Page 6

OPUSquan 30-SEP-1998
Amount: 0.18 of which
Conc: 0.18 of which
Tox #1: - Tox
Name # RT
1,2,3,4,6,7,8-HpCDF1 37:01
2 37:19
3 37:45
1,2,3,4,7,8,9-HpCDF4 38:11
S 38:14
6 38:40

0.
0.

11
11

#2: -

Respnse

1.
1.

2e+05
2e+05

.1le+04
.1le+04

.le+04
.le+04

.5e+04
.5e+04

.3e+04
.3e+04

.8e+04
.8e+04

named and 0.07
named and 0.07

Tox #3: -

RA Conc
0.61 n 0.08
1.24 n 0.02
0.77 n 0.01
1.69 n 0.04
0.98 y 0.02
1.50 n 0.01

4.
7.

1.

1

4
6

2.
1.

1.
1.

1.
.2e+03

7

unnamed
unnamed

Area Height

4e+04
3e+04

Te+04

.4e+04

.8e+03
.1le+03

8e+04
7e+04

6e+04
Te+04

le+04

.6e+04
.0e+04

.3e+03
.6e+03

.9e+03
.0e+03

.3e+03
.Te+03

.8e+03
.7e+03

.3e+03
.6e+03

S/N

.8e+00
.6e+00

.le+00
.4e+00

.4e-01
.6e-01

.3e+00
.2e+00

.0e+00
.2e+00

.9e-01
.7e-01

Mod?

£ 087



OPUSquan 30~-SEP~1998

Page 7

Page 8 of 8

Ent: 46 Name: Total Hepta-Dioxins F:4 Mass: 423.777 425.774 Mod? no #Hom: 5
Run: 7 File: a26sep98m S:14 Acqg:27-SEP-98 0..J05-=4
Tables: Run: 26sep-~-crv Analyte: m8290-092»
Version: V3.6 31-JUL-1998 10:51:59

Cal: m8290-092»Results: M8290-09»
Sample text: 1114-2 x1/1

S0:28-SEP-98 12:06:42

Amount: 0.17 of which 0.08 named and 0.08 unnamed
Conc: 0.17 of which 0.08 named and 0.3 unnamed
Tox #1: - Tox #2: - Tox #3: -
Name # RT Respnse RA Conc Area Height S/N  Mog?
1 37:13 B.6e+04 1.71 n 0.06
8.6e+04 5.4e+04 1.6e+04 7.7e+00 y n
3.2e+04 1.2e+04 7.6e+00 ¥y n
1,2,3,4,6,7,8-HpCDD2  37:50 1.2e+05 1.33 n 0.08
1.2e+05 6.7e+04 1.7e+04 8.2e+00y n
S5.0e+04 1.7e+04 1.0e+01 ¥y n
3 38:20 6.0e+03 1.27 n 0.00
6.0e+03 3 '~ 13 1.7e+03 7.%e-01 n n
v 2.2e+03 7.3e-01ln n
4 38:37 8.9%9e+03 0.99 y L.ul
8.9e+03 4.4e+03 1.7e+03 8.2e~-01n n
4.5e+03 2.7e+03 1.7e+00 n n
5 38:44 1.1e+04 0.69 n 0.01
l.1le+04 4.6e+03 1.7e+03 8.1le-01 n n
6.7e+03 2.6e+03 1.6e+00 n n

AL .




File:AZ6SEPI8M #1-488 Acq:27-SEP-1998 03:05:54 GC EI+ Voltage SIR Autospec-UltimaE
Sample#14 Text:1114-2 x1/1 Exp:EXP_M23_DB5_OVATION
319.8965 s:14 BSuUB(128,15,-3.0) PKD(3,3,2,0.10%,3040.0,1.00%,F,F)

29;:27

100

26:11

24:58 25:19 26:36 27.01

T T T T T T T T T

T T T

28100

100% . 28:22 1
26:14 29:27
50 24:40 25:59“ 26:39 57.00 27:53 29:02 7
4:13 25:02  25.38 oe 21 A 26558 07 a1 28: 74l 28:41 29:51 30:15 )
0 N e A \ MNWAL eI
25:00 26:00 27100 28:00 29100 30:00
321.8936 S:14 BSUB(128,15,-3.0) PKD(3,3,2,0.10%,2316.0,1.00%,F,F)

30:41

T

316.9824 S:14 sMo(1,3) PKD(3,3,3,100.00%,0.0,1.00%,F,F)

25:00 26:00 '27:00 29:00
331.9368 S:14 BSUB(128,15,-3.0) PKD(3,3,2,0.10%,14016.0,1.00%,F,F)
1008 29:08 2
] 29:25 C
50 .
0: ¥ LI L) T l Li T T T I L Ll T l T T T I T T T ’ T T T T T ' T T T :0
25:00 26:00 27:00 28100 29100 30:00
333.9339 S:14 BSUB(128,15,-3.0) PKD(3,3,2,0.10%,6304.0,1.00%,F,F)
1008 29:08 3
] 29:25
50 1
0: T T L T T I T L) L L3 T ' T T ¥ T L] | T T T T T ' T T T L3 T ' L Ll T Ly T ’ T T T T T 0
25:00 26:00 27100 28100 29100 30:00
327.8847 S:14 BSUB(128,15,-3.0) PKD(3,3,2,0.10%,9244.0,1.00%,F,F)
100% 29:27 4
50 j/\\\_ 2
0: T LS L] T 1 r T L T Lyl T ' L T L] T 1 l T T T T T ' T T T L] T l T T L T T I L] T T T T 0
25100 26:00 27100 28100 29:00 30:00

100%24:10 24:33 24:59 25:42 26:35 27:00 27:
50
0‘ vi: T T T T T T T T T ¥ T T T T T T T T T Y T T T T T T T T T T T T T T
25:00 26:00 27:00 28:00 29:00 30:00

.6E4

.8E3

.0EQ

Time

.9E4

.0E4

.0EQ

Time

. 8E7

.4E7

.0EO

Time

.5E7

.TE7

.0EO

Time

.8E7

.4E7

.0EO

Time

.TE7

.9E7

.0EQ

Time




Fille:AJ6SEPIBM ¥1-217 Acq:27-SEP-1998 03:05:54 GC EI+ Voltage SIR Autospec-UltimaE

Sample#l4 Text:1114-2 x1/1 Exp:EXP_M23_DB5_OVATION
355.8546 S:14 F:2 BSUB(128,15,-3.0) PKD(3,3,2,0.10%,4160.0,1.00%,F,F)
100% 32:10 . ) 33;:14 1.9E4
50 9.5E3
0 T T LA LA U ANLAN S S 1T T T VT T T T T T T T T T T T T T T T T T T T T T Ty O'OEO
31:00 31 12 31:24 31: 36 31 48 32: 00 32: 12 32 24 32: 36 32 48 33: 00 33: 12 33: 24 33: 36 33: 48 Time
357.8517 S:14 F:2 BSUB(128,15,-3.0) PKD(3,3,2,0.10%,1792.0,1.00%,F,F)
100% 33;13 1.1E4
50 5.7E3
31:2531:34  31:48
0 Ty T T Tt Ty LI AN B e ¢ T T T T T T T T T T LB | LA S L ALANL AL A S AL R S I 0.0EO
31:00 31:12 31: 24 31 36 31: 48 32 00 32: 12 32 24 32: 36 32 48 33 00 33 12 33:24 33:36 33:48 Time
367.8949 S:14 F:2 BSUB(128,15,-3.0) PKD(3,3,2,0.10%,7360.0,1.00%,F,F)
100 « 33:13 F4’9E7
50 “2.487
r
k
0 Trr v 17 =TT 71 ™ T T 1 T 17 T™rT"T-°T N DS I e G rlvv‘r,f"T—r—?‘T"—rl||‘r L M D S S | J T 1T T rr oo T 1T ‘S'OEO
31:00 31 12 31 124 31 36 31: 48 32: 00 32 12 32:24°°32°36 32:48 33: 00 33 12 33: 24 33:36 33 48 Time
369.8919 S:14 F:2 BSUB(128," .-3.0) PKD(3,3,2,0.10%,3140.0,2.00% ", F)
100% i T ) 33:13 3.0E7
ﬂ “ - . \ 3
50 L " L 1.5E7
—1 . . e +
OJ T LR S [ s S SRR R4 T T T 17 ¢ 1 lATI T Tl" 17T LS T T 1 v B LA T 1 vt ¥ 1 T 1T v 11 RN I ' T L ) I U D A SN O.OEO
3iT00 31 12 31 24 31 :36  31: 48 32 00 32 12 32; 34 3. 36 32 48 33 00 33: 12 33: 24 7 .36 33: 48 Time
366.9792 S:14 F:2 SMO(1,3) PKD(3,3.3,100.00%,0.0,1.00%,F, F)
100% 31:26 31:39 "1*52_~12*Q1.12*1432A2“__,___32;4L~_}2;53_____21;Q2, 33:23 33. 3 33:44 _1.1E8
 — a
50 [5.3E7
4 :.‘é K3
J 'x .
O‘ L AL AL B LA LI AL R S ™ T 7t T T T T T 1T 1T TT T T T 7T T T Tt ™ T 1T O’OEO
Time

31700 31: 12 31 24 31: 36 31: (48 32: 00 32 12 32: 24 32 36 32 48 33 00 33: 12 33:24  33: 136 33: t48

ol



File:AJGSEPIBM ¥#1-189 Acq:27-SEP-1998 03:05:54 GC EI+ Voltage SIR Autospec-Ultimak
Sample#14 Text:1114-2 x1/1 Exp:EXP_M23_DB5_OVATION
389.8156 S:14 F:3 BSUB(128,15,-3.0) PKD(3,5,2,0.10%,2952.0,1.00%,F,F)

100 34:51 2.6E4
50 1.3E4
0 L} T T | T T T T T ‘ T T T T T ' T T T T T ] T T T T T | T T T T L} ITI T T T | T T T T T ' T T T T T [ L} T T T T I T T L] T T l T T T T T l T T T T T l O‘OEO
34:00 34:12 34:24 34:36 34:48 35:00 35:12 35:24 35:36 35:48 36:00 36:12 36:24 Time
391.8127 S:14 F:3 BSUB(128,15,-3.0) PKD(3,5,2,0.10%,3060.0,1.00%,F,F)
100% 34;57 1.6E4
35:24 35:36
50 34:29 34:50 [ 135:02 8.0E3
34:21 35:50 36:14
34:07 34:33 5:55
0 T T € [ T L] L] T T l T T T T T l T T T T T l T T T L T ' T T T T T I T T T T 13 I T LI T T ' ¥ T ¥ T L l T T A T T ’ T T ¥ T ¥ | T T T T T ' I O.OEO
34:00 34:12 34:24 34:36 34:48 35:00 35:12 35:24 35:36 35:48 36:00 36:12 36:24 Time
401.8559 S:14 F:3 BSUB(128,15,-3.0) PKD(3,5,2,0.10%,10872.0,1.00%,F,F)
100% . 35:22 4.3E7
] 35:35
. 35:1
50] 2.2E7.
Od LUNLENE IS AL B NS AL SN B AR LN | LLIL RN S S ISR B AL S RLSELEL LA RLSRLENLA vy Tt T T [t LN S St S S AR SR EENLAS RS LR B | O'OEO
34:00 34:12 34:24 34:36 34:48 35:00 35:12 35:24 35:36 35:48 36:00 36:12 36:24 Time
403.8530 S:14 F:3 BSUB(128,15,-3.0) PKD(3,5,2,0.10%,8696.0,1.00%,F,F)
100% 35;22 35:35 3.4E7
§ 35:1
50] 1.7E7
0- LTI SN AR S AL AL AR AL LRI LI B LI A St S A B S AL ERSL ARL AL LA AL AL | DL DL B LN R L | O'OEO
34:00 34:12 34:24 34:36 34:48 35:00 35:12 35:24 35:36 35:48 36:00 36:12 36:24 Time
380.9760 S:14 F:3 SMO(1,3) PKD(3,3,3,100.00%,0.0,1.00%,F,F)
100 34:05 34:13 34:29 34:37 34:57 35:19 35:34 35:81 36:15 _3.0E8
50 | 1.5E8
0 SIS S ot et B e SO B S S S R I IR B N AL IS AL N LML IR AL I LB S SRS LA AL AL AL AL LN AL LIS LSRRI ISLNLL AL PO’OEO
"™34:00 34:12 34:24 34:36 34:48 35:00 35:12 35:24 35:36 35:48 36:00 36:12 36:24 Time

r60




File:A26SEPIBM #1-193 Acq:27-SEP-1998 03:05:54 GC EL1+ Voltage SIR Autospec-Ultimakb
Sample#14 Text:1114-2 x1/1 Exp:EXP_M23_DB5_OVATION
423.7767 S:14 F:4 BSUB(128,15,-3.0) PKD(3,5,3,0.10%,2116.0,1.00%,F,F)

9.0E3

0.0E0

100% 37:13 37,50
| 36:36  36:48 37100  37:12  37:24 3736 37148 38100  38:12  38:24  38.36  38.48

425.7737 S:14 F:4 BSUB(128,15,-3.0) PKD(3,5,3,0.10%,1600.0,1.00%,F,F)

100% 37;49

37:13

'39100 Time

0.0EO

0 L T T L LI § L] LER R T T LA T
'36:36  36:48  37:00  37:12  37:24  37:36  37:48  38.00  38:12  38.24 38,36 38,48  39.00 Time
435.8169 S:14 F:4 BSUB(128,15,-3.0) PKD(3,5,3 7.10%,18668.0,1.00%,F, )
100 3748 _1.6E7
I.
50 j/ \\\\\\_‘__‘ T 8.0E6
0 L] L) L | T 1T T ' T LS T ' T T T L —r T 1T ¥ 1T " T T T L T L} n g T T ¥ T T L ¥ T T L o T T s L) '7-, LS T L T T T r 1. r Ti- 0 . OEO
36:36  36:48  37:00  37:12 . 37:24  37.36  37:48  38:00  38:12  38:24  38:36 8148  39:00 Time|
437.8140 S:14 F:4 BSUB(128,1 ', -3.0) PRD(3,5,3, 0.10%,8192.0,1.00% *,F)
100 b | oo 137:48 ‘ _1.6E7
' . . ’: :
50 [ 7.8E6
: ~‘.\‘a‘ “'T a ' :
0 7T LENNLSNE S S SR B S St S T AL B ||||| LAY SEED N Smen aa l‘r‘w‘rr LSS IDR DAL AL R VTTI | LA T T T O'OEO
36 36  36:48  37:00  37:12  37:24 . 37:36  37:48 38100  38:12 ' 38:24  38!36 2:48  39:00 Time
430.9728 S:14 F:4 SMo(1,3) PKD(3,3,3,100.00%,0.0,1,00%,F,F)
100 36215 36:50 37:17 _37:3%_ _37:52 38-00 38:17 . 3842 1,988
50 ] : _9 4E7
; . R o " . o F %
O T T 7 T T [ T T LA L LA LN L B LENRLENE N B T v“v# T T T TT T T TTTT T l\..f‘k‘l v T T [ 0 0
361 36 36148 37100 37:12  37:24  37.36 57 48 . 38:00  38:12 38 24 38:36 8 3g 00 Tlme
r A":;C, ¢ lﬁ. -
2 A E¥Y




File:AZ6SEPO8BM #1-277 Acq:27-SEP-1998 03:05:54 GC EL+ vVoltage SIR Autospec-UltimaE

0:30

Sample#14 Text:1114-2 x1/1 Exp:EXP_M23_DBS_OVATION
457.7377 S:14 F:5 BSUB(128,15,-3.0) PKD(3,5,3,0.10%,7872.0,1.00%,F,F)
100 40:44 ~
50 ]
40:18 40:58 41:08 41:2141:31 41:48 42.01 f

T 1T T T T T AR A DA T T T T LASLANR Shn S NER SN B BED ottt BN § TT T T T 7T 717 T T T T T LI i e

LI B I

39: lé '39 24 39: 36 39: 48 40 00 40:12 40 24 40: 36 40 148 41:00 41:12 41:24 41: 36 41:48 42 00 45T12
459.7348 S:14 F:5 BSUB(128,15,-3.0) PKD(3,5,3,0.10%,1876.0,1.00%,F,F)
100% 40;44

41:21

40:11 40-23 40:33 42:00 42:11

™7 T T T T Tr=T"T7 ™r T T T T T T T T T T T T T T°T LI T DI B T

39:12 39:24 39:36 39:48 40 00 40 12 40 24 40 36 40 48 41 00 41: 12 41: 24 11: 36 41:48 42:00 42:12
469.7780 S:14 F:5 BSUB(128,15,-3.0) PKD(3,5,3,0.10%,3848.0,1.00%,F,F)
100% 40:44

50]

T T T T

(=]

TV T LI St S B § T 71T Ty LI S M S BN A M B M N | T T YT T T r T Tt LIS B S 4 LN JI N I M B B B S At A A S BN R e ARS B NN S g N

39[12 39:24 39: 36 39: 48 40: 00 40:12 40:24 40: 36 40:48 41:00 41: 112 41: 24 41:36 41:48 42:00 42:12
471.7750 S:14 F:5 BSUB(128,15,-3.0) PKD(3,5,3,0.10%,456.0,1.00%,F,F)
100% 40;44

50

P

0 Ty T rrrory SRS DN DA DA Ty rrrror 1vlhT||l‘v—rll(v|lrr|l T L B B Sk NS S N B IR0 I AN S H B S S S

39:12 39: 124 39:36 39:48 40:00 40TIé 40 24 40:36 40:48 41:00 41:12 41: 24 41 36 41:48 42:00 42 12
454.9728 S:14 F:5 sSM0(1,3) PKD(3,3,3,100.00%,0.0,1.00%,F,F)

[

U

0

28]

[y

o

.4E4

.7E4

.0E0

Time

.9E4

.5E4

.0EOD

Time

.2E7

.9E6

.0EQ

Time

.3E7

.5E6

.0EO

Time

.1E8

.0E8

.0EC

Time

100 39:26 19:43  19:56_40:07 40:26  40:38 40:48 41:06 41:17 41:36 41:47 41:58 42:09
50 5
ol [
| 039:12 39:24 39:36 39:48 40100 40912 40:24 40:36 40:48 41:00 41:12 A41:24 41:36 41:48 42:00 42:12
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File:A26SEPI98M ¥1-488 Acq:27-SEP-1998 03:05:54 GC EI+ Voltage SIR Autospec-Ultimak
Sample#l1l4 Text:1114-2 x1/1 Exp:EXP_M23_DB5_OVATION
303.9016 S:14 BSUB(128,15,-3.0) PKD(3,3,2,0.10%,2816.0,1.00%,F,F)
100% 25:48 28;25 . 1.1E4
29:09
25:32 27:23 27. 49 30:44
50 41 29:0( 30:03
24:14 24:59 : “‘ 15:55 \ 2 k 47 2 8 40 29:29 : 3:33 5.5E3
LAY L ‘ N ‘)
O T T T T T T T T T T T T T T LI— | T ™ T T T T ) | T T T O'OEO
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305.8987 S:14 BSUB(128,15,-3.0) PKD(3,3,2,0.10%,6372.0,1.00%,F,F)
100% 27.31 28:24 1.7E4
25:15 .
24:12 . : y 29:24 .
50 24:48 25:47 .11 26:38 27: 04 by 7:36 07 | | 2910 29:57 35,50 3947 g em3
A0 - 44 28: 3 A ] R8:41
7 l ) |
0 T T Y T T T T T U T T T T T T T T T Y T ¥ T T T T T LI T T T T T T T O'OEO
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315.9419 S:14 BSUB(128,15,-3.0) PKD(3,3,2,0.10%,7628.0,1.00%,F,F)}
100 28:23 2.9E7
50 1.5E7
0 T T T T T T T T T T T T e LAy T -y T Ty T T T ¥ T T T T e 0.0EO0
25:00 26:00 2100 28:00 26 ) 30:00 Time!
317.9389 s:14 BSUB{(128,15,-3.0) PKD(3,3,2,0.10%, 6“" 0,1.¢ ,F,F) '
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“:{“;;,. - :
50 » ) 1.8E7
0 T T 5’ - T T T 1 — I\ T — T |/\v T T T Y T T T T T T T T T T T T t T T T O'OEO
! 25:00 26:00 . 27:00 z':00 29:00 30:00 Time
375.8364 s:14 BSUB(128,15,~ 1)) PKD(3,3,3,100.00%,160.0,1.00%,F,T
100 ‘ . ki .1E3
27:38
50 24:18 4.4 ' .0E3
4:4] 2p:1
0 . .0EO0
25:00 26:30 27:09 28:00 29:00 : Time
316.9824 S:14 SMO(1,3) PKD(3,3,3,20u.00%,5.0,..00%,7, ™
100%24:10 2¢:33 24:59 25:42 26235 27:00 27:¢> 27:48  28:22 28:492 .1E7
50 987 f,
0 T L e T L T T T T T T T T T T ‘OEO
-~ 25:00 26:00 27:00 28:00 29:00 Time




File:A26SEPY8M #1-217 Acq:27-SEP-1998 03:05:54 GC EI+ Voltage SIR Autospec-UltimakE
Sample#14 Text:1114-2 x1/1 Exp:EXP_M23_DB5_OVATION
339.8597 S:14 F:2 BSUB(128,15,-3.0) PKD(3,3,2,0.10%,1980.0,1.00%,F,F)

100 32:34 33;01 3.4E4
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341.8568 S:14 F:2 BSUB(128,15,-3.0) PKD(3,3,2,0.10%,5420.0,1.00% F,F)
100

1.8E4

50 8.8E3

LANLEN B i LI B S e o T T T T LA L LI S LR AL SN S AL AL R A B BLAN S S SN R S 'O

31:00 31:12  31.24  31.36 31:48 32:00 32:12  32:24 32.36 32048  33:00 33:12  33.24 33136 33.48  Time
351.9000 S:14 F:2 BSUB(128,15,-3.0) PKD(3,3,2,0.10%,1340.0,1.00%,F,F)

100 32:34 33:00 7.7E7
50 J/\\\\Q J/\\\\_ 3.8E7
0 ™1 ™1 ™ 7r—TTT ™7 O'OEO

T T T TTTT AL S AL IR LA L L ML TTr LTt
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34:00 34:12 34: 24 34:36 34: 48 35: “O ‘3% 12 7 35: 24 35: 36

File:AJGSEDIBM ¥1-189 Acq:27-SEP-1998 03:05: 54 GC Ei+ voltage SIR Autospec-UltimaE
Sample#14 Text:1114-2 x1/1 Exp:EXP_M23_DB5_OVATION
373.8207 S:14 F:3 BSUB(128,15,-3.0) PKD(3,5,2,0.10%,4992.0,1.00%,F,F)
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File:A26SEPI8M ¥#1-193 Acq:27-SEP-1998 03:05:54 GC EL+ Voltage SIR Autospec-Ultimak
Sample#l14 Text:1114-2 x1/1 Exp:EXP_M23_DB5_OVATION

407.7818 S5:14 F:4 BSUB(128,15,-3.0) PKD(3,5,3,0.10%,5612.0,1.00%,F,F)
100 37;01 2.0F4
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File:AZ6SEPI9BM ¥1-277 Acq:27-SEP-1998 03:05:54 GC EI+ Voltage SIR Autospec-UltimaE
Sample#14 Text:1114-2 x1/1 Exp:EXP_M23_DB5_OVATION
441.7427 S:14 F:5 BSUB(128,15,-3.0) PKD(3,5,3,0.10%,2184.0,1.00%,F,F)
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Peak Locate Examination:26-SEP-1998:16:44 File:A26SEP98M
Experiment: EXP_M23_DB5_OVATION Function:1 Reference:PFK317
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Peak Locate Examination:27-SEP-1998:09:34 File:A26SEP98M

Experiment : EXP_M23_DB5_OVATION Function:1 Reference:PFK317
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Peak Locate Examination:29-SEP-1998:16:13 File:A29SEP98M
Experiment:M23_DB225 Function:1 Reference:PFK317
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Peak Locate Examination:30-SEP-1998:03:46 File:A29SEP98N
Experiment :M23_DB225 Function:1 Reference:PFK317
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EMTIC TM-002

‘NSPS TEST MRTHOD Page 12

Water vapor in the gas stream (from Method 5 or Reference
Method 4), proportion by volume.

Pitot tube coefficient, dimensionless.

Pitot tube constant,

34.97 m | (g/g-mole) (mmHg) 1/2
) sec (°K) (mmH,0)

for the metric system.

85.49

ft [1b/1b-mole) (in.Hg) V2
sec (°R) (in.H,0)

for the English system.

Ma

M,

Qua

t.

Molecular weight of stack gas, dry basis (see Section 3.6),
g/g-mole (1b/lb-mole) .

Molecular weight of stack gas, wet basis, g/g-mole (1b/1lb-
mole) .-

Do e et

=M,(1-B,) + 18.0B,,

Eq. 2-5
Barometric pressure at measurement site, mm Hg (in. Hg).
Stack static pressure, mm Hg (in. Hg).

Absolute stack pressure, mm Hg (in. Hg),

= P + P

bar g

Bq. 2-6
Standard absolute pressure, 760 mm Hg (29.92 in. Hg).

Dry volumetric stack gas flow rate corrected to standard
conditions, dsm’/hr (dscf/hr).

Stack temperature, °C (°F).



EMTIC TM-002 NSP8 TEST METHOD s wibe:page 11

carefully reexamined in top, side, and end views. If the p:ltot: face openings are
still aligned within the specifications illustrated in Pigure 2-2 or 2-3, it can
be assumed that the baseline coefficient of the pitot tube has not changed. If,
however, the tube has been damaged to the extent that it no longer meets the
specifications of the Figure 2-2 or 2-3, the damage shall either be repaired to
restore proper alignment of the face openings,.c>~ *»~ * ' - shall be aiscardee

4.1.6.2.2 Pitot Tube Assemblies. After each field unse, check the face opening
alignment of the pitot tube, as in Section 4.1.6.2.1; also, remeasure the
intercomponent spacings of the assembly. If the intercomponent spacings have not
changed and the face opening alignment is acceptable, it can be assumed that the
coefficient of the assembly has not changed. If the face cpening alignment is
no longer within the specifications of Figure 2-2:o0or 2-3, either repair the
damage or replace the pitot tube (calibrating the new assembly, if necessary).

If the intercomponent spacings have changed, restore the original spaci.nga, or
recalibrate the assembly.

4.2 standard Pitot Tube (if applicable). If a standard pitot tube is used for
the velocity traverse, the tube shall be constructed according to the criteria
of Section 2.7 and shall be assigned a baseline coefficient value of 0.99. If
the standard pitot tube is used as part of an assembly, the tube shall be in an
interference-free arrangement (subject to the approval of the Administrator).

4.3 Temperature Gauges. After each fieldfme, <wisiiaL. .lal thermometers,

J

liquid-filled bulb thermometers, thermocouple-potentiometer gystems, and other

gauges at a temperature within 10 percept  of the average absolute stack
temperature. For temperatures up to 405°C (761°F) .. use: an ASTM mercury-in-glass -
reference thermometer, or equivalent, as a reference; alternatively, &ither'
a reference thermocouple and potentiometer (calibrated by NBS) or thermometric
fixed points, e.g., ice bath and boiling ,water (coxrected for barometric
pressure) may be used. For temperatures above 405°C (761°F), use an NBS-
calibrated reference thermocouple-potentiometexr system _ or an alt:ernative
reference, subject to the approval of the Administrator.

If, during calibration, the absoclute temperature measured with the gauge being
calibrated and the reference gauge agree within 1.5 percent, the temperature data
taken in the field shall be considered valid. Qtherwise, the pollutant emission

test shall either be considered invalid or adjustments {if appropriate) :of the
test results shall be made, subject to the approval af the Administrator.

4.4 Barometer. Calibrate the barometer used ag-~‘—st a mercury barometer.“

5. CALCULATIONS

Carry ocut calculaticns, retaining at least one extra decimal figure heyond that

of the acquired data. Round off figures after final calcu.lation. &

5.1 Nomenclature.

A - Cross-sectional area of .stack, m* (€3~ 7 "I T.ol . L.

Pad
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located at or near the center of the duct; however, insertion of a probe sheath
into a small duct may cause significant cross-sectional area blockage and yield
incorrect coefficient values (Citation 9 in the Bibliography). Therefore, to
minimize the blockage effect, the calibration point may be a few inches off-
center if necessary. The actual blockage effect will be negligible when the
theoretical blockage, as determined by a projected-area model of the probe
sheath, is 2"percent or less of the duct cross-sectional area for assemblies

without external sheaths (Figure 2-10a), and 3 percent or less for assemblies
with extermal sheaths (Figure 2-10b).

4.1.5.2 For those probe assemblies in which pitot tube-nozzle interference is
a factor (i.e., those in which the pitot-nozzle separation distance fails to meet
the specification illustrated in Figure 2-6A), the value of C;,, depends upon the
amount of free-space between the tube and nozzle, and therefore is a function of
nozzle size. 1In these instances, separate calibrations shall be performed with
each of the commonly used nozzle sizes in place. Note that the single-velocity
calibration technique is acceptable for this purpose, even though the larger
nozzle sizes (>0.635 cm or 1/4 in.) are not ordinarily used for isokinetic
sampling at velocities around 915 m/min (3,000 £t/min), which is the calibration
velocity; note also that it is not necessary to draw an isokinetic sample during
calidbration (see Citation 19 in the Bibliography).

4.1.5.3 For a probe assembly constructed such that its pitot tube is always used
in the same orientation, only one side of the pitot tube need be calibrated (the
side which will face the flow). The pitot tube must still meet the alignment

specifications of Figure 2-2 or 2-3, however, and must have an average deviation
(o)} value of 0.01 or less (see Section 4.1.4.4.)

4.1.6 Pield Use and Recalibration.

4.1.6.1 Field Use.

4.1.6.1.1 When a Type S pitot tube (isolated or in an assembly) is used in the
field, the appropriate coefficient value (whether assigned or obtained by
calibration) shall be used to perform velocity calculations. For calibrated Type
S pitot tubes, the A side coefficient shall be used when the A side of the tube
faces the flow, and the B side coefficient shall be used when the B side faces
the flow; alternatively, the arithmetic average of the A and B side coefficient
values may be used, irrespective of which side faces the flow.

4.1.6.1.2 when a probe assembly is used to sample a small duct, 30.5 to 91.4 cm
(12 to 36 in.) in diameter, the probe sheath sometimes blocks a significant part
of the duct cross-section, causing a reduction in the effective value of Cotar
Consult Citation 9 in the Bibliography for details. Conventional pitot-sampling
probe assemblies are not recommended for use in ducts having inside diameters
smallex than 30.5 cm (12 in.) (see Citation 16 in the Bibliography).

4.1.6.2 Recalibration.

4.1.6.2.1 Isolated Pitot Tubes. After each field use, the pitot tube shall be
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mean B-side coefficient; calculate the difference between these ,two -average
values.

4.1.4.3 Calculate the deviation of each of the three A-side values of

Sw from C, (side A), and the deviation of each B-side values of cpm from
C, (side B). Use the following equation: ~., Fm e

.‘,~'.‘>"‘ LT N
L

.

Deviation = C. -C_(A or B)
Pm P

Lo Bg. 2-3

4.1.4.4 Calculate o, the average deviation from the mean, for both the A and B
sides of the pitot tube. Use the f~llowing eqtnt:l.on.

gﬁa.""

) ,
21: IC, ey ~ C, (A or B)|

3

o(side A or B)

Y Lo es - AR . Bq- 2~-4

4.1.4.5 Use the Type S pitot tube only if .the v&lueﬂ of o_{side A) and o (side
B) are less than or equal to 0.01 and if-the absolute malus -of the. di.fference
between C, (A) and C, (B) is 0.01 or less.

4.1.5 Special Considerations. . i

4.1.5.1 Selection of Calibration Point. ~§i ,.-

2.3

4.1.5.1.1 When an isolated Type S pitot tube.is calibrated select a calibration
point at or near the center of the duct, and follow the procedures outlined in
Sections 4.1.3 and 4.1.4 above. The Type S pitot coefficients so obtained,
i.e., G, (side A) and § (side B), will be valid, sp long aa either: (1) the
isolated pitot tube is used; or (2) the pitot tube is veed with other components
dnozzle, thermocouple, sample probe) in an arrangemeut that is free £from
aerodynamic interference effects (see Figures 2-6& through 2-8).,::

4.

4.1.5.1.2 PFor Type S8 pitot tube-thermgcouple combinatioms (without sample
probe) , select a calibration point at or near the center of the duct, and follow
the procedures outlined in Sections 4.1.3 and 4.1.4 above. The coefficients so
obtained will be valid so long as the pitot tube-thermocouple combination is used

by itself or with other components in an interfexence-frea atrangenen'ﬁ {Figures
2-6 and 2-8). '

4.1.5.1.3 For assemblies with sample probes,.-the cGalibxation point should be. -
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4.1.3.4 Read Ap,., and record its value in a data table similar to the one shown
in FPigure 2-9. Remove the standard pitot tube from the duct, and disconnect it
from the manometer. Seal the standard entry port.

4.1.3.5 Connect the Type S pitot tube to the manometer. Open the Type 8 entry
port. Check the manometer level and zero. Insert and align the Type 8 pitot
tube so that its A side impact opening is at the same point as was the standard
pitot tube and is pointed directly into the flow. Make sure that the entry port
surrounding the tube is properly sealed.

4.1.3.6 Read Ap,, and enter its value in the data table. Remove the Type S
pitot tube from the duct, and disconnect it from the manometer.

4.1.3.7 Repeat Steps 4.1.3.3 through 4.1.3.6 above until three pairs of Ap
readings have been obtained.

4.1.3.8 Repeat Steps 4.1.3.3 through 4.1.3.7 above for the B side of the Type
S pitot tube.

4.1.3,.9 Perform calculations, as described in Section 4.1.4 below.

4.1.4 Calculations.

4.1.4.1 For éach of the six pairs of Ap readings (i.e., three from side A and
three from side B) obtained in Section 4.1.3 above, calculate the value of
the Type S pitot tube coefficient as follows:

c =C Apstd
pis) ~ “p{std)
Ap,
Bg. 2-2

Where:

Cotnr = Type S pitot tube coefficient.

Cp sta) = Standard pitot tube coefficient; use 0.99 if the
coefficient is unknown and the tube is designed according
to the criteria of Sections 2.7.1 to 2.7.5 of this
method.

AP ga = Velocity head measured by the standard pitot tube, cm
{in.) BH,;0.

Ap, = Velocity head measured by the Type S pitot tube, em (in.)
H,0.

4.1.4.2 Calculate G, (side A), the mean A-side coefficient, and C, (side B), the
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D, - Equivalent diameter.
L - Length.
W = width.

To ensure the presence of stable, fully developed flow patterns at the
calibration site, or "test section," the site.m <+ »- Y .~ated at -least eight
diameters downstream and two diametexrs upstream ‘trom The nearest disturbances ="

NOTE: The eight- and two-diameter criteria are not: absolute; other test section
locations may be used (subject to approval of the Administrator), provided that
the flow at the test site is stable and demonstrably parallel to the duct axis.

4.1.2.3 The flow system shall have the capacity, to generate a test-section
velocity around 915 m/min (3,000 ft/min). This velocity must be constant with
time to guarantee steady flow during calibration. Note that Type S pitot tube
coefficients obtained by single-velocity calibraticn at 91§ w/min (3,000 ft/min)
will generally be valid to 13 perceuc for the measurement of velocities above 305
m/min (1,000 £t/min) and to #5 to 6 percent for the measurement of velocities

between 180 and 305 m/min (600 and 1,000 ft/min). If a more precise correlation
between C, and velocity is desired,. the flow system shall have the capacity to
generate at least four distinct, time-invariant test-section velocities covering
the velocity range from 180 to 1,525 m/min (600 to 5,000 ft/min), and.calibration

data shall be taken at regular velocity intervals ove.r t:hiu range (see citations
9 and 14 in the Bibliography for details). e

oz

4.1.2.4 Two entry ports, one each for the stand,a.rd and !l.ypc 8 pitot tubes, shall
be cut in the test section; the standard pitot:entry port shall be located
slightly downstream of the Type S port, »o that the standaxd and Type 8 impact
openings will lie in the same cross-sectional plane during calibration. To
facilitate alignment of the pitot tubes during, calibration, it is advisable that
the test section be constructed of plexiglas or-some other transparent material.

4.1.3 Calibration Procedure. Note that this procedure is.a geperal one and must
not be used without first referring to the special considerations presented in
Section 4.1.5. Note also that this proceduxe applies only to single-velocity

calibration. To obtain calibration data foxr the A and B sides of the Type S
pitot tube, proceed as follows:

4.1.3.1 Make sure that the manometer is propexly filled wmd:that the ail in free
from contamination and is of the proper density. . Inspea and leak-check all
pitot lines; repair or replace if necessary. &-

4.1.3.2 Level and zero the manomeéer. Turn on t;.he fan, and allow the flow to
stabilize. Seal the Type S entry port.

4.1.3.3 Ensure that the manometer is level and zerced. Position the standard
pitot tube at the calibration point (determined ag ou;linnd in Bection 4.1.5.1),
and align the tube so that its tip is pointed directly into the flow. Particular
care should be taken in aligning the tube‘to avoid yaw and pitch angles. Make

sure that the entry port surrounding the tube is properly sealed. . . ..cocoe oo

Jawid
S
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pitot tube is part of an assembly, calibration may still be required, despite
knowledge of the baseline coefficient value (see Section 4.1.1).

If D.,, B, and P are outside the specified limits, the pitot tube must be
calibrated as outlined in Sections 4.1.2 through 4.1.5 below.

4.1.1 Type 8 Pitot Tube Assemblies. During sample and velocity traverses, the
isolated Type S pitot tube is not always used; in many instances, the pitot tube
is used in combination with other source-sampling components (thermocouple,
sampling probe, nozzle) as part of an "assembly."” The presence of other sampling
components can sometimes affect the baseline value of the Type S pitot tube
coefficient (Citation 9 in the Bibliography); therefore an assigned (or otherwise
¥nown) baseline coefficient value may or may not be valid for a given assembly.
The baseline and assembly coefficient values will be identical only when the
relative placement of the components in the assembly is such that aerodynamic
interference effects are eliminated. FPigures 2-6 through 2-8 1illustrate
interference-free component arrangements for Type S pitot tubes having external
tubing diameters between 0.48 and 0.95 cm (3/16 and 3/8 in.). Type S pitot tube
assemblies that fail to meet any or all of the specifications of Figures 2-6
through 2-8 shall be calibrated according to the procedure outlined in Sectioms
4.1.2 through 4.1.5 below, and prior to calibration, the values of the

intercomponent spacings (pitot-nozzle, pitot-thermocouple, pitot-probe sheath)
shall be measured and recoxrded.

" NOTE: Do not use any Type S pitot tube assembly which is constructed such th.at

the impact pressure opening plane of the pitot tube is below the entry plane of
the nozzle (see Figure 2-6B).

4,1.2 cCalibration Setup. If the Type S pitot tube is to be calibrated, one leg
of the tube shall be permanently marked A, and the other, B. Calibration shall
be done in a flow system having the following essential design features:

4.1.2.1 The flowing gas stream must be confined to a duct of definite cross-
sectional area, either circular or rectangular. For circular cross sections, the
minimum duct diameter shall be 30.5 cm (12 in.); for rectangular cross sections,
the width (shorter side) shall be at least 25.4 cm (10 in.).

4.1.2.2 The cross-sectional area of the calibration duct must be constant over
a distance of 10 or more duct diameters. For a rectangular cross section, use

an equivalent diameter, calculated from the following equation, to detexrmine the
number of duct diameters:

D, 2LW
(L +W)

Where:
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7.6 cm (3 in.) H,;0 velocity pressure registers on the manometer; then, close off
the impact opening. The pressure shall remain stable for at least 15 seconds;

“Page 'S5

(2) do the same for the static pressure side, except using suction to¢ ébtain the

minimum of 7.6 cm (3 in.) H,0. Other leak-check procedures, subject to the
approval of the Administrator, may be used. :

g -~
.-

- i - * cw
3

3.2 Level and zero the manometer. Because tae msnometer level and zero may

drift due to vibrations and temperature changes,-make periodic checks during the

traverse. Recoxrd all necessary data as shown in the example data sheet
(Figure 2-5).

3.3 Measure the velocity head and temperature at the traverams points specified
by Method 1. Ensure that the proper differential pressure gangs is being used
for the range of Ap values encountered (see Section.2.2). 1If it is necessary to
change to a more sensitive gauge, do so, and remeasure the Ap and temperature

readings at each traverse point. fonduct a post-test leak-check (nand!fox'y) .
described in Section 3.1 above, to validate the traverse run. ’

3.4 Measure the static pressure in the stack. One reading is usually adequate.

3.5 Determine the atmospheric pressure.

3.6 Determine the stack gas dry molecular weight. - For combustion processes or.
processes that emit essentially C0,, 0,, CO, n-4&,; wesec ¥ ... 3. For processes
emitting essentially air, an analysis need not be conducted; use a dry molecular

weight of 29.0. For other processes, othex lpethods subjﬂ £o the approval of
the Administrator, must be used.

3.7 Obtain the moisture content from Reference Method 4 (or equivalent) or from
Method 5. /

\ .

\ N
3.8 Determine the cross-sectional area of the stack or duct at the""samp’ling

location. Whenever possible, physically measure the stack dignn.ons rather than
using blueprints.

4. CALIBRATION

4.1 Type 8 Pitot Tube. Before its initial use, carefully examine the ’nrpe

pitot tube in top, side, and end views to verify that the face openingd .of the
tube are aligned within the specifications illustrated “in ugure 2-2 or 2-3. The
pitot tube shall not be used if it fails to meet *“2se alignment specifications.

After verifying the face opening alignment,  measure and record the following
dimensions of the pitot tube: (a) the external tubing diameter (dimension D,
Figure 2-2b); and (b) the base-to-opening plane distances (dimensions P, and P,,
Pigure 2-2b). 1If D, is between 0.48 and 0.95 cm (3/16 and 3/8 in.),; and if g
and P, are equal and between 1.05 and 1.50 0}, . there aye- tao po-lihle optionl:
(1) the pitot tube may be calibrated according to the procedure outlined in
Sections 4.1.2 through 4.1.5 below, or (2).s baseline (imoclated: tube) coefficient

g%

value of 0.84 may be assigned to the pitot tubas Naote. howvever, that -if-the- -
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2.5 Barometer. A mercury, aneroid, or other barometer capable of measuring
atmospheric pressure to within 2.5 mm (0.1 in.) Hg. See NOTE in Method 5,
Section 2.1.9.

2.6 Gas Density Determination Equipment. Method 3 equipment, if needed (see
Section 3.6), to determine the stack gas dry molecular weight, and Reference
Method 4 or Method 5 equipment for moisture content detexrmination; other methods
may be used subject to approval of the Administrator.

2.7 Calibration Pitot Tube. When calibration of the Type 8 pitot tube is
necessary (see Section 4), a standard pitot tube for a reference. The standard
" pitot tube shall, preferably, have a known coefficient, obtained either (1)
directly from the National Bureau of Standards, Route 70 S, Quince Orchard Road,
Gaithersburg, Maryland, or (2) by calibration against another standard pitot tube
with an NBS-traceable coefficient. Alternatively, a standard pitot tube designed
according to the criteria given in Sections 2.7.1 through 2.7.5 below and
illustrated in Figure 2-4 (see also Citations 7, 8, and 17 in the Bibliography)
may be used. Pitot tubes designed according to these specifications will have
baseline coefficients of about 0.99 i 0.01.

2.7.1 Henmispherical (shown in Figure 2-4) ellipsoidal, or conical tip.

2.7.2 A minimum of six diameters straight run (based upon D, the external
diameter of the tube) between the tip and the static pressure holes.

2.7.3 A minimum of eight diameters straight run between the static pressure
holes and the centerline of the external tube, following the 90-degree bend.

2.7.4 Static pressure holes of equal size (approximately 0.1 D), equally spaced
in a piezometer ring configuration.

2.7.5 Ninety-degree béﬁd, ‘with curved or mitered junction.

2.8 Differential Pressure Gauge for Type S Pitot Tube Calibration. An inclined
manometer or equivalent. If the single-velocity calibration technique is
employed (see Section 4.1.2.3), the calibration differential pressure gauge shall
be readable to the nearest 0.13 mm (0.005 in.) H,0. For multivelocity
calibrations, the gauge shall be readable to the nearest 0.13 mm (0.005 in.) H,0
for Ap values between 1.3 and 25 mm (0.05 and 1.0 in.) H,0, and to the nearest
1.3 mm (0.05 in.) H,0 for Ap values above 25 mm (1.0 in.) H,0. A special, more
sensitive gauge will be required to read Ap values below 1.3 mm (0.05 in.) RH,0
(see Citation 18 in the Bibliography).

3. PROCEDURE

3.1 Set up the apparatus as shown in Figure 2-1. Capillary tubing or surge
tanks installed between the manometer and pitot tube may be used to dampen Ap
fluctuations. It is recommended, but not required, that a pretest leak-check be
conducted as follows: {1) blow through the pitot impact opening until at least
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n
Z Ap, +K
=42

n
Y, \/bp,

i=}

14y -
T

Where:

Op; = Individual velocity head reading at a traverse point, mm (in.)
H,0. '

n = Total number of traverse points.

) 4 - 0.13 mm H,0 when wetric units.are used and 0.005 iN>“H,0 when
English units are used.

If T is greater than 1.05, the velocity head data are unacceptable and a more
gsensitive differential pressure gauge must be used. '

NOTE: If differential pressure gauges other than inclined nanmeter. are used
(e.g., magnehelic gauges), their calibrati®n wmes: e wkeo 23 after each test
series. To check the calibration of a differential pressure gauge, compare ap
readings of the gauge with those of a gauge-q:{.l manomet‘t at-a minimum of three
points, approximately representing the range of Ap values in the stack:.’ If., at
each point, the values of Ap as read by the differential pressure 'giuge ‘and
gauge-oil manometer agree to within 5 percent, the differential pressure gauge
shall be considered to be in proper calibration. . Otherwise, the test gseries
shall either be voided, or procedures to adjust®the measured Ap values and final
results shall be used, subject to the approval of the Administrator.”™

2.3 Temperature Gauge. A thermocouple, 1liquid-filled Hulb thermometer,
bimetallic thermometer, mercury-in-glass thermometer, or other gauge capable of
measuring temperature to within 1.5 pexcent of the minirmum absolute stack
temperature. The temperature gauge shall be attached to the pitot tube such that
the sensor tip does not touch any metal; the gauge shall be in an intexference-
free arrangement with respect to the pitot tube facae: wﬁ. {see Pigure 2-1 and
also Figure 2-7 in Section 4). Alternative posit:lons may be used 4if the pitot
tube-temperature gauge system is calibrated according to the procedure of Section
4. Provided that a difference of not more than 1 percent in the average velocity
measurement is introduced, the temperature gauge need not be attached to the
pitot tube; this alternative is subject to the Qpproval of the Administrator.

2.4 Pressure Probe and Gauge. A piezometer tube and mercury- or water-filled
U-tube manometer capable of measuring stack preaaura to mithin 2.5 mm (0.1 4in.)
Hg. The static tap of a standard type pitot tube or one leg of a Type S pitot

tube with the face opening planes positicned paxallet to the gas flow may also
be used as the pressure probe.
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number shall be permanently marked or engraved on the body of the tube. A
standard pitot tube may be used instead of a Type 8, provided that it meets the
specifications of Sections 2.7 and 4.2; note, however, that the static and impact
pressure holes of standard pitot tubes are susceptible to plugging in
particulate-laden gas streams. Therefore, whenever a standard pitot tube is used
to perform a traverse, adequate proof must be furnished that the openings of the
pitot tube have not plugged up during the traverse period; this can be done by
taking a velocity head (4p) reading at the final traverse point, cleaning ocut the
impact and static holes of the standard pitot tube by "back-purging® with
pressurized air, and then taking another Ap reading. 1If the Ap readings made
before and after the air purge axe the same (i5 percent), the traverse is
acceptable., Otherwise, reject the run. Note that if Ap at the final traverse
point is unsuitably low, another point may be selected. If “"back-purging® at
regulaxr intervals is part of the procedure, then comparative Ap readings shall
be taken, as above, for thHe last two back purges at which suitably high Ap
readings are observed.

2.2 Differential Pressure Gauge. An inclined manometer or equivalent device.
Most sampling trains are ecquipped with a 10-in. (water columm) inclined-vertical
manometer, having 0.01-in. H,0 divisions on the 0- to l-in. inclined scale, and
0.1-in. H,0 divisions on the 1- to 10-in. vertical scale. This type of manometer
(or other gauge of equivalent sensitivity) is satisfactory for the measurement
of Ap values as low as 1.3 mm (0.05 in.) H,0. However, a differential pressure
gauge of greater sensitivity shall be used (subject to the approval of the
Administrator), if any of the following is found to be true: (1) the arithmetic
average of all Ap readings at the traverse points in the stack is less than
1.3 mm (0.05 in.) H,0; (2) for traverses of 12 or more points, more than 10
percent of the individual Ap readings are below 1.3 mm (0.05 in.) H,0; (3) for
traverses of fewer than 12 points, more than one Ap reading is below 1.3 mm
(0.05 in.) H,0. Citation 18 in the Bibliography describes commercially available
instrumentation for the measurement of low-range gas velocities.

As an alternative to criteria (1) through (3) above, the following calculation

may be performed to determine the necessity of using a more sensitive
differential pressure gauge:

Prepared by Emission Measurement Branch EMTIC M-002
Technical Support Division, ORQPS, EPA
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Method 2 - Determination of Stack Gas Velocity and Volumetris '™~
Flow Rate (Type 8 Pitot Tube)

TR T

1. PRINCIPLE AND APPLICABILITY )

1.1 Principle. The average gas velocity in a stack is determined from the gas
density and from measurement of the average velocity head with a Type S
(Stausscheibe or reverse type) pitot tube.

1.2 JApplicability. This method is applicable for measurement of the average
velocity of a gas stream and for quantifying gas flow. LA

This procedure is not applicable i. scasurement. sites that faill to%fidet the
criteria of Method 1, Section 2.1. Also, the method cannot be used for direct
measurement iln cyclonic or swirling gas streams; Section 2.4 of Method 1 shows
how to determine cyclonic or swirling flow conditions. When unacceptable
conditions exist, altermative procedures, subject to the approval of the
Adminigtrator, U.S. Environmental Protection Agency, must be employed to make
accurate flow rate determinations; examples of such alternative procedures are:
(1) to install straightening vanes; (2) to calaulale .rhe ror~' volumetric flow

rate stoichiometrically, or (3) to move to another measurement site at which the
flow is acceptable.

2. APPARATUS

Specifications for the apparatus are given below. Any other apparatus that has

been demonstrated (subject to approval of the Administrator) to be capable of
meeting the specifications will be considered acceptable.

2.1 Type 8 Pitot Tube. Pitot tubc made of metal tubing (e.g:., stainless steel)
as shown in Figure 2-1. It is recommended that the external tubing diameter
(dimension D,, Figure 2-2b) be between 0.48,and 0.95 cm {3/16 and 3/8 inch).
There shall be an equal distance from the base of each leg of the pitot tube to
its face-opening plane (dimensions P, and K, Figure 2-2b); it is recommended
that this distance be between 1.05 and 1.50. times the exr.gml tubing diameter.
The face openings of the pitot tube shall, - pref&!)-b!vs be aligned as shown in

Figure 2-2; however, slight misalignments of the ovenings are permissible (see
Figure 2-3).

The Type S pitot tube shall have a known coefficient, determined as outlined in
Section 4. An identification number shall be assigned to the pitot tube; this

Prepared by Emission Measurement Branch - ENTIC M-002
Technical Support Division, OAQPS, REPA
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Figure 1-4. Example showing rectangular stack cross section
divided into 12 equal areas, with a traverse point at centroid
of each area. ’
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Figure 1-3. Example showing circular stack cross section

divided into 12 equal areas, with location of traverse
points indicated.
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Figure 1-2. Minimum number of traverse points for veloc1ty
(nonparticulate) traverses.
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50 o3 1.0 15 20 28
I 1 L} | 1 I ] I
© tighac sumber ta e
Rostanguier Stacks of Ducts T
40 j- 1 Mecswement | -
e T et =
ul [ |
a-u’
[ = =
20 - p
1" Sk Dismeter > 8.5 m (34 In)
[
10 = * From Paint of Asy Type of sue® -
Dh Band, h )
Steck Dismeter = 5.30 10 0.8 m (12-2¢ )
oll | 1 | 1 | 1 M |
2 3 4 3 ] 7 8 ] 10

Duct Diametors Downstream from Flow Disturbance® (Distance B)

Figure 1-1. Minimum number of traverse points for
particulate traverses.
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TABLE 1-2

LOCATION OF TRAVERSE POINTS IN CIRCULAR STACKS
(Pexrcent of stack diameter from inside

wall to traverse point)

Traverse Number of traverse points on a diameter
Point s .
Number ona| 2 | 4 | 6 | 8 | 20| 12| 24 | 16 |18 |20 22 | 24
Diameter '
1. ... 14 }16. | 4. |3. 2.612.111.8 1.6}1. 1. 1.1}11.1
.617 4 2 4 3
2 « . . o 85 {25 114 {10 1 8.2]6.7]5.7 4.914. 3. 3.5} 3.2
.4 .0 .61 .5 4 9
3 . . . 75 |29 |19 {14. |11. ] 9.9 8.5117. 6. 6.0 5.5
oo 06‘ A|4‘ 6 8 5 7
4 . . . . 93 |70 |32 |22. |17. {14. | 12. 10 9. 8.71 7.9
.3 .41 .3] 6 7 6 5 917
5 . . . . 85 |67 |34. | 25. | 20. | 16. 14 11 11. | 10.
.4 7] 2 0 1 9 .612. 6 5
" - 9
6 . .« . . 95 | 80 65. | 35. | 26. }| 22, 18 16 14. ] 13.
.61 .61 8 6 9 0 .8 .516 2
7 « « . . 189.].77. |64. |36. | 28. |23 |20 |18. ] 16.
.51 4 4 6 3 .6 .410 1
8 . . . . 96 1 85. |75. {63. | 37. 29 25 21. ) 18.
.8 4 0 4 5 .6 .018 4
9 . . .. 191. |82. | 73. | 62. {38 |30 [26.]23.
8 3 |a 5 2] .62 0
10 . 97 88. | 79. | 71. 61 38 31. | 27.
4 |2 9 7 .8] .8]s 2
11 . 93. | 85. | 78. 70 61 39. | 32.
3 4 0 .4 .2]3 3
12 . . — 97. | 90. | 83. 76 69 60. | 39.
e 9 1 1 .4 417 8
13 . . . 94. | 87. 81 |75 68. | 60.
3 S .2 015 2
14 . . . 98. | 91. 85 79 73. } 67.
2 5 .4 .618 7
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Table 1-1. CROSS-SECTION LAYOUT FOR
RECTANGULAR STACKS :

Matrix layout
R

- seseees 3X3

12 .. ceencren .s 4%3

16 ..ttt ceee. 4%4

20 ..... s ecssesenerans 5x4

25 Lt ieceaene cessseeas 5x5

30 ... ieenenn sesseanss BX5

36 ittt iennean vees 6X6

42 ...... sesens ceesses T1X6

. 49 . ...t citececcnnass 1X7

Sy o
;
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2,5.6.2 To ensure that the gas flow is parallel to the central
axis of the test section, follow the procedure in Section 2.4 for
cyclonic flow determination to measure the gas flow -angles at the
centroid of the test section from two test ports located 90° apart.
The gas flow angle measured in each port must be 12° of 0°.

Straightening vanes should be installed, if necessary, to meet this
criterion., .

2,5.6.3 Pitch Angle Calibration. Perform a calibration traverse

according to the manufacturer's recommended protocol in 5°
increments for angles from -60° to +60° at one velocity in each of
the two ranges specified above. Average the pressure ratio values
obtained for each angle in the two flow ranges, and plot a
calibration curve with the average values of the pressure ratio (or
other suitable measurement factor as recommended by the
manufacturer) versus-.the pitch angle. Draw a smooth line through
the data points. Plot also the data values for each traverse
point. Determine the differences between the measured datavalues
and the angle from the calibration curve at the same pressure
ratio. The difference at each comparison must be within 2° for

angles between 0° and 40° and within 3° for angles between 40° and
60",

2.5.6.4 Yaw Angle Calibration. Mark the three-dimensional probe
to allow the determination of the yaw position of the probe. This
is usually a line extending the length of the probe and aligned
- with the impact opening. To determine the accuracy of measurements

of the yaw angle, only the zero or null position need be calibrated
as follows: Place the directional probe in the test section, and
rotate the probe until the z2ero position is found. With a
protractor or other .angle measuring device, measure the angle

indicated by the yaw angle indicator on the three-dimensional
probe. This should be within 2° of 0°. Repeat this measurement
for any other points along the length of the pitot where yaw angle
measurements could be read in order to account for variations in
the pitot markings used to indicate pitot head positions.

BIBLIOGRAPHY

1. Determining Dust Concentration in a Gas Stream, ASME
Performance Test Code No. 27. New York. 1957.

2, DeVorkin, Howard, et al. Air Pollution Source Testing Manual.

Air Pollution Control District. Los Angeles, CA. November
1963.

3. Methods for Determining of Velocity, Volume, Dust and Mist
Content of Gases. Western Precipitation Division of Joy
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Where:

Ry = resultant angle at traverse point i, :degree.’
Y, = yaw angle at traverse point i, degree.
P, = pitch angle at traverse point‘i, degree.

e

2.5.4.2 Calculate the average resultaut .ui wie measurements=xb é'

L
e aie AP

2 2R,
n
S By. 1-3
Where:
Ryyg = average resultant angle, degree.
n - total number of traverse points. . wuild T E -

2.5.4.3 Calculate the standard deviations: " -

f: (R,-R)?

S = 1-1
d " (n-1)
o By. 14
Where: - ]
Sq - standard ‘deviation, deg:ee. whd e i

2.5.5 The measurement location is acqeptahle if R,y # 20° and §
< 10°. \
2,.5.6 Calibration. Use a flow sygtem as deas;ibéd in Seeéionsr

4.1.2.1 and 4.1.2.2 of Method 2. In addition, the flow system
shall have the capacity to generate two test-section velocities:
one between 365 and 730 m/min (1200; and 2400 ft/min) and one
between 730 and 1100 m/min (2400 and*3600 ft/min). -

2.5.6.1 Cut two entry ports in.the test sectiom. .The axes through
the entry ports shall be perpendicular to each other and intersect
in the centroid of the test section. The ports should be elongated
slots parallel to the axis of the test section and of sufficient
length to allow measurement of pitch angles while maintaining the
pitot head position at the test-section centroid. To facilitate
alignment of the directional probe during calibration, the test
section should be constructed of plexiglass or some other
transparent material. All calibration measurements should be made

at the same point in the test sectlon, preferably at the centroid
of the test section.
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the location and layout of the traverse points. If the measurement
location is determined to be acceptable
according to the criteria in this alternative procedure, use the

same traverse point number and locations for sampling and velocity
measurements.

2.5.3 Measurement Procedure.

2.5.3.1 Prepare the directional probe and differential pressure

gauges as recommended by the manufacturer. Capillary tubing ox
surge tanks may be used to dampen pressure fluctuations. It is
recommended, but not required, that a pretest leak check be
conducted. To perform a leak check, pressurize or use suction on
the impact opening until a reading of at least 7.6 cm (3 in.) H,0
registers on the differential pressure gauge, then plug the impact

opening. The pressure of a leak-free system will remain stable forx
at least 15 seconds.

2.5.3.2 Level and zero the manometers. Since the manometer level

and zero may drift because of vibrations and temperature changes,
periodically check the level and zero during the traverse.

2.5.3.3 Position the probe at the appropriate locations in the gas

stream, and rotate until zero deflection is indicated for the yaw
angle pressure gauge. Determine and record the yaw angle. Record
the pressure gauge readings for the pitch angle, and determine the
pitch angle from the caljibration curve. Repeat this procedure for
each traverse point. Complete a "back-purge®" of the pressure lines

and the impact openings prior to measurements of each traverse
point. '

A post-test check as described in Section 2.5.3.1 is required. If
the criteria for a leak-free system are not met, repair the
equipment, and repeat the flow angle measurements.

2.5.4 Calculate the resultant angle at each traverse point, the

average resultant angle, and the standard deviation using the
following equations. Complete the calculations retaining at least
one extra significant figure beyond that of the acquired data.
Round the valugg.after the final calculations.

2.5.4.1 Calculate the resultant angle at each traverse point:

R, = arc cosine[ (cosineY,) (cosineP,)]

Egq. 1-2
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described above.

2.5 Alternative Measurement Site Selection Procedure.” - This
alternative applies to sources where measurement locations are less
than 2 equivalent or duct diameters downstream or less than one-
half duct diameter upstream from a flow disturbance. The
alternative should be limited to ducts ?»v~~— than 24 in. in
diameter where blockage and wall effects .are minimal. : 5: A5
directional flow-sensing probe is used ¢o. measure pitch and yaw
angles of the gas flow at 40 or more traverse points; the resultant

angle is calculated and compared with acceptable criteria for mean
and standard deviationm.

NOTE: Both the pitch and yaw angles are measured from a line
passing through the traverse point and parallel to the stack axis.
The pitch angle is the angle of the gas flow component in the plane
that INCLUDES the traverse lire and is parallel . tn. tbe stad¢k axis.
The yaw angle is the angle of the gas .flow component in the plane
PERPENDICULAR to the traverse line at. the traverse point and is

measured from the line passing through the traverse point and
parallel to the stack axis.

2.5.1 Apparatus.

2.5.1.1 Directiocnal Probe. Any directional probe, such as United °°
Sensor Type DA Three-Dimensional Directional .Prabe, capable of
measuring both the pitch and yaw angles of gas.flows is acceptable.
(NOTE: Mention of trade nédme or specific. products does not
constitute endorsement by the U.S.  Envircnmental Protection
Agency.) Assign an identification numbexr to the dirxectional probe,
and permanently mark or engrave the'mumber om the body of the
probe. The pressure holes of directional probes are susceptible to
pPlugging when used in particulate-laden gas. streams. Therefore, a

system for cleaning the pressure holes by "back-purging® with
pressurized air is required.

2.5.1.2 Differential Pressure Gaugés. Inclined manometers, U-tube

manometers, or other differential pressure gauges {e.g., magnehelic

gauges) that meet the specifications described in Method 2, Section
2.2. ,

NOTE: 1If the differential pressure gauge produces both” hegative'
and positive readings, then both negative and positive pressure

readings shall be calibrated at a minimum of three points as
specified in Method 2, Section 2.2.

2.5.2 Traverse Points. Use a minimum of 40 traverse points for

circular ducts and 42 points for rectangular ducts for the gas flow
angle determinations. Follow Section 2.3 and Table’1-1 or 1-2 for
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1, determine the grid configuration. Divide the stack cross-
section into as many equal rectangular elemental areas as traverse
points, and then locate a traverse point at the centroid of each
equal area according to the example in Figure 1-4.

If the tester desires to use more than the minimum number of
traverse points, expand the "minimum number of traverse points"®
matrix (see Table 1-1) by adding the extra traverse points along
one or the other or both legs of the matrix; the final matrix need
not be balanced. For example, if a 4 x 3 "minimum number of
points" matxix were expanded to 36 points, the final matrix could
be 9 x 4 or 12 x 3, and would not necessarily have to be 6 x 6.
After constructing the final matrix, divide the stack cross-section
into as many equal rectangular, elemental areas as traverse points,
and locate a traverse point at the centroid of each equal area. The
situation of traverse points being too close to the stack walls is
not expected to arise with rectangular stacks. If this problem

should ever arise, the Administrator must be contacted for
resolution of the matter.

2.4 Verification of Absence of Cyclonic Flow. In most stationary

sources, the direction of stack gas flow is essentially parallel to
the stack walls. However, cyclonic flow may exist (1) after such
devices as. cyclones and inertial demisters following venturi
scrubbers, or (2) in stacks having tangential inlets or other duct
configurations which tend to induce swirling; in these instances,
the presence or absence of cyclonic flow at the sampling location
must be determined. The following techniques are acceptable for
this determination. Level and zero the manometer. Connect a Type
S pitot tube to the manometer. Position the Type S pitot tube at
each traverse point, in succession, so that the planes of the face
openings of the pitot tube are perpendicular to the stack cross-
sectional plane; when the Type S pitot tube is in this position, it
is at "0° reference." Note the differential pressure (Ap) reading
at each traverse point. If a null (zero) pitot reading is obtained
at 0° reference at a given traverse point, an acceptable flow
condition existe at that point. If the pitot reading is not zero
at 0° reference, rotate the pitot tube (up to 190° yaw angle),
until a null reading is obtained. Carefully determine and record
the value of the rotation angle (a) to the nearest degree. After
the null technique

has been applied at each traverse point, calculate the average of
the absolute values of a; assign a values of 0° to those points for
which no rotation was required, and include these in the overall
average. If the average value of a is greater than 20°, the
overall flow condition in the stack 1is unacceptable, and
alternative methodology, ' subject to the approval of the
Administrator, must be used to perform accurate sample and velocity
traverses. The alternative procedure described in Section 2.5 may
be used to determine the rotation angles in lieu of the procedure
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2.2.2 Velocity (Non-Particulate) Traverses. When, velocity or

volumetric flow rate is to be determined (but' mot particulate
matter), the same procedure as that used for particulate traverses-

(Section 2.2.1) is followed, except that Figure 1-2 may be used
instead of Figure 1-1.

2.3 Cross-Sectional Layout and Locaticu ox wraverse Points.

2.3.1 Circular Stacks. Locate the traverse points on two
perpendicular diameters accoxding to Table 1-2 and the example
shown in Figure 1-3. Any equation (for examples, see Citations 2

and 3 in the Bibliography) that gives the same values as those in
Table 1-2 may be used in lieu of Table 1-2.°

For particulate traverses, one of the diameters must be in a. plane
containing the greatest exp:c:ted concentratiom variation,i+e.g.,
after bends, one diametexr shall be in the plane of the bend. This
requirement becomes 1less critical as the distance from the
disturbance increases; therefore, other diameter locations may be
used, subject to the approval of the Administrator.

In addition, for stacks having diameters greater than 0.61 m (24
in.), no traverse points shall be within 2.5 centimeters (1.00 in.)
of the stack walls; and for stack diameters equa. to or less than
0.61 m (24 in.), no traverse points shall be located within 1.3 cm
(0.50 in.) of the stack walls. To meet__‘these criteria, observe the
procedures given below.

2.3.1.1 Stacks With Diameters Greéater Tham 0.6§Fm (24 in.).  When
any of the traverse points as located.in Section 2.3.1 fall within
2.5 cm (1.00 in.) of the

stack walls, relocate them away from the stack walls to:: (1) a
distance of .

2.5 cm (1.00 in.); or (2) a distance equal té the nozzle inside
diameter, whichever is larger. These relocated traverse po:.nts (on
each end of a diameter) shall be the. "adjusted” traverse points.

Whenever two successive traverse points are combined to form a
single adjusted traverse point, treat the adjusted point as two
separate traverse points, both in the  sawmpling (or veloc:.ty
measurement) procedure, and in recording the data.

2.3.1.2 Stacks With Diameters Equal To or Less Than 0.61 m (24
in.). Follow the procedure in Section 2.3.1.1, noting only that

any "adjusted" points should be relocated away from the stack walls
to: (1) a distance of 1.3 cm (0.50 in. ), or (2) a distance equal to
the nozzle inside diameter, whichever is larger.

2.3.2 Rectangular Stacks. Determine the number of traverse points
as explained in Sections 2.1.and 2.2 of this method. From Table 1-

;:;Z-‘{,:;,:Bage 3 L.
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2LW
® (L.+W)

Where
L = Length and W = width.

An alternative procedure is available for determining the
acceptability of a measurement location not meeting the criteria
above. This procedure,

determination of gas flow angles at the sampling points and
comparing the results with acceptability criteria, is described in
Section 2.5.

2.2 Determining the Number of Traverse Points.

2.2.1 Particulate Traverses. When the eight- and two-diameter

criterion can be met, the minimum number of traverse points shall
be: (1) twelve, for circular or rectangular stacks with diameters
(or equivalent diameters) greater than 0.61 meter (24 in.); (2)
eight, for circular stacks with diameters between 0.30 and 0.61
meter (12 and 24 in.); and (3) nine, for rectangular stacks with
equivalent diameters between 0.30 and 0.61 meter (12 and 24 in.).

When the eight- and two-diameter criterion cannot be met, the
minimum number of traverse points is determined from Figure 1-1.
Before referring to the figure, however, determine the distances
from the chosen measurement site to the nearest upstream and
downstream disturbances, and divide each distance by the stack
diameter or equivalent diameter, to determine the distance in terms
of the number of duct diameters. Then, determine from Figure 1-1
the minimum number of traverse points that corresponds: (1) to the
nunmber of duct diameters upstream; and (2) to the number of
diametexrs downstream. Select the higher of the two minimum numbers
of traverse points, or a greatexr value, so that for circular stacks
the number is a multiple of 4, and for rectangular stacks, the
number is one of those shown in Table 1-1.

Prepared by Emission Measurement Branch EMTIC TM-001
Technical Support Division, OAQPS, EPA




EMISSION MEASUREMENT TECHNICAL INFORMATION CENTER QPR

NSPS TEST METHOD L

Method 1 - Sample and Velocity Traverses for Stationary Sources”

1. PRINCIPLE AND APPLICABILITY R

1.1 Principle. To aid in the repréééntative measurement of

pollutant emissions and/or total volumetric flow rate from a
stationary source, a measurement site where the effluent stream is
flowing in a known direction is selected, and the crosas-section of
the stack is divided into a number of equal areas. A traverse
point :.s then located within each of these equal areas.

1.2 Applicability. This method is applicable to flowing ‘gas:

streams in ducts, stacks, aud flues. The method cannot be’ sed
when: (1) flow is cyclonic or swirling (see:;Section 2.4), (2) a
stack is smaller than about 0.30 meter (12 in.) in diameter, or
0.071 m?® (113 in.?) in cross-sectional area, or (3) the measurement
site is less than two stack or duct diameters downstream or less
than a half diameter upstream from a flow disturbance.

The requirements of this method *wmewt -de- w....idered before
construction of a new facility from which emissions will be
measured; failure to do so may require subsequent alterations to

the stack or deviation from the standard procedure. . .Cases.
involving variants are subject to approval by .the. Adminiatrator,.

U.S. Environmental Protection Agency.

/

2. PROCEDURE {

2.1 Selection of Measurement  Site. Sampling or velocity
measurement is performed at a site located at least eight stack or
duct diameters downstream and two diameters upstream from any flow
disturbance such as a bend, expansion, -or contraction in the stack,
or from a visible flame. If necessary, an alternative location may

be selected, at a position at least two stack or duct diameters

downstream and a half diameter upstream from any f£flow disturbance.
For a rectangular cross section, an equivalent diameter (D,) shall
be calculated from the following equacion, to determine the
upstream and downstream distances:

Prepared by Emission Measurement Branch - e EMTIC TM-001
Technical Support Division, OAQPS, EPA
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Ave vs? 31
Table 1. Process Parameters Recorded During Emissions Testing of Kiln 3 at Huron Lime September4, 1998
Recorded Fan, Scrubber pump, Feedend Coal feed
Time limestone, tph  amperage amperage temp,°F  Kin,rph %0, indicator'
3:00 PM 28.0 82 345 1150 68.0 0.70 7.80
3:20PM 2S5 82 345 1150 69.0 0.70 7.80
335PM 285 83 345 1150 70.0 0.80 7.80
3:50 PM 270 82 345 1150 70.0 0.60 7.80
4:05 PM i 29.0 84 345 1150 69.0 0.70 7.80
425 PM - 285 84 45 1150 69.5 0.70 7.80
4:45 PM 275 82 345 1150 69.0 0.60 7.80
5:10 PM 270 82 345 1150 625 0.75 7.80
§:50 PM 265 82 345 1150 62.0 0.70 7.75
6:07 PM 215 82 345 1150 62.0 0.70 7.80
6:29 PM 275 82 345 1150 67.0 0.80 7.80
6:45 PM 28.0 82 345 1150 66.5 0.70 7.80
7:00 PM 28.0 82 345 1150 66.0 0.80 7.75
715 PM 255 82 34.0 1150 665 0.90 7.80
7:30 PM 26.5 82 345 1160 67.0 0.80 7.85
7:45 PM 27.0 82 345 1160 665 - 070 7.80
8:00 PM 26.0 82 345 1160 65.0 0.80 7.80
8:15 PM 285 82 340 1165 60.5 0.70 7.85
8:30 PM 210 82 34.0 1165 65.5 0.90 7.90
8:46 PM 265 82 34.0 1165 65.5 1.00 7.85
9:01 PM 215 82 340 1165 65.0 1.00 7.85
9:16 PM 20.0 82 340 1165 65.5 0.80 7.95
9:30 PM 285 82 34.0 1165 65.5 0.90 7.0
9:45 PM 29.0 82 34.0 1165 65.5 0.90 7.80
10:00 PM 275 82 34.0 1165 65.0 1.00 7.890
10:15 PM 27.0 82 34.0 1165 65.0 0.90 7.90
10:30 PM 25.5 82 345 1160 €5.0 1.00 7.80

‘The coal feed indicator parameter is a relative indicator of the feed rate of coal to the bowl mill, i.e., as the coal feed rate to the bowl
mill increases, the value of the coal feed indicator increases and vice versa.

Acronyms and abbreviations: rph = rotations per hour; tph = tons per hour; ID = induced draft; °F = degrees Fahrenheit.

Table 2. Statistical Analysis of Process Parameters Récorded During Emissions Testing of Kiln 3 at Huron Lime
September-4, 1998

Aan 30
Recorded Scrubber pump, Feedend Coal feed

limestone, tph  Fan, amps amps temp,°F  Kin,rph %0, indicator
# of recordings _ 27 27 27 27 F 27 7
Minimum rec'd value 255 82 340 1150 60.5 0.60 7.7
Maximum rec'd value - 200 84 345 1165 70.0 1.00 7.95
Average of rec'd values 275 82 343 1156 66.1 0.80 7.83
% RSD of average of rec'd A
values 3.64 068 0.717 0.6092 3.74 15 0.647

Acronyms and abbreviations: rec'd = recorded; rph = rotations per hour; tph = tons per hour; ID = induced draft; °F = degrees
Fahrenheit.; % RSD = percent relative standard deviation.



1.

6
References
Docket entry II-D-55 Letter and attachment, A. Paris, Hurén

Lime Company, to J. Wood, EPA:MICG, November 10, 1995, "
enclosing response to NLA/EPA voluntary questionnaire. "

e

i
s



3

of the recorded values of fan amperage was 82, and the
percent relative standard deviation of the recorded
values was 0.68; the latter indicates little change in
exhaust flow during testing.

As shown in Figure 1, water from the settling ponds and
sump is sprayed in the exhaust prior to the venturi
throat; according to plant personnel, approximately

10 percent of the water is from the settling ponds and
90 percent is from the sump. The amperage of the sump
. pump was recorded during testing to monitor relative
changes in the flow rate of sump water to the venturi.
The average of the recorded values of pump amperage was
34.3 amps, and the percent relative standard deviation
of the recorded values was 0.717; the latter indicates

little change in the flow rate of sump water to the
venturi.

The morning of testing, plant personnel measured the
pressure drop across the venturi throat; the measured
pressure drop was 15 inches of water. During the pre-
test site survey, the pressure drop across venturi
throat was 11 inches of water.

During testing, the averages of the recorded values of
temperature and percent oxygen of the exhaust at the
feed end of the kiln were 1156 °F and 0.80 percent,
respectively; the percent relative standard deviations
of the recorded values were 0.60 percent and 15 percent
for kiln temperature and percent oxygen, respectively.
During the pre-test site survey, the temperature and
percent oxygen of the exhaust at the feed end of the
kiln were 1050 °F-during survey and 1.5 percent,
respectively.

The coal feed indicator parameter is a relative
indicator of the feed rate of coal to the bowl mill,
i.e., as the coal feed rate to the bowl mill increases,
the value of the coal feed indicator increases and vice
versa. As shown in Table 2, the percent relative
standard deviation of the recorded values for this
parameter were low, indicating little change in coal
feed rate to the kiln.

During testing, the average of the recorded values of
kiln revolutions per hour (rph) was 66.1; during the
pre-test site survey, kiln speed was noted as 72 rph.

©



Process Information

Kiln 3 was built in 1971 (see Figure 1). The kiln is‘an
inclined rotating kiln. High calcium limestone, which is ¢ -## %~
quarried in Alpena, Michigan, enters through the back of the kiln
(the highest poxnt of incline), and tumbles toward the front end
of the kiln via gravity and the rotating m~>*~~ -° *he kiln.: "
Combustion air and fuel enter at the front or che kiln. Th€'?’1

primary fuel is coal; natural gas is used during start-up of the
kiln. Lime exits the front of the kiln.

Exhaust from kiln 3 passes through a venturi scrubber,
cyclonic mist eliminator, fan, and exhaust stack. . The exhaust
stack contains dampers, which are used to regulate air flow
through the system. Water is sprayed in the exhaust as it enters
the scrubber. Water from the mist eliminator drains to a sump ;
river water and clarified water “rom settling ponds are alsd: SR
added to the sump (see Attachment 1 for a description of how and
when this occurs). Water is continuously pumped from the sump to

the venturi. A portion of the water from the settling ponds is
also pumped to the venturi.

Process Monitoring

Table 1 lists the process parameters recorded during testing
for the kiln and scrubber. Table 2 presents statlstlcal analyses

of the data in Table 1. The following points pertain to these™
tables.

According to plant personnel, the instrument that reads
tph of limestone is off by 5 units (on the plus side}:"

The recorded values in Table 1 were»nngmadjusted for
this discrepancy.

According to the plant's questionnaire, the design
capacity of kiln 3 is 350 tons-per day (tpd) of lime.
During the pre-test site survey, plant personnel stated
that kiln 3 was producing 300 tpd of.lxne During
testing, the average of the recorded values of tph of
limestone was 27.5; subtracting €+ = units from thls
average, multiplying it by 24 hours per day, and
dividing it 2 tons of limestone per ton of lime gives

270 tpd of lime, which is approxlmately 77 percent of
the design capacity.

Fan amperage indicates a relative change in exhaust
flow. During the pre-test. site survey, fan amperage
was recorded as 80 amps. During testing, the average . .

(D
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APPENDIX F

PROCESS DATA

Proces. duta supplied by ‘
Research Triangle Institute under a separate work assignment.
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Continuous Emisslons Monitoring Data Sheet
EPA Msthods 3A, 25A, and 322

Project Number 98061
Firm Name PES Testers -
Shte Locatlon Huron Lime Amblent Temp 75
Test Number 1 Time 1749-2134
Source Outlet
Date 8/31/98
Analyzer Range Rack Cal. | PreTest | Cal. Bias | PostTest | Cal. Bias Drift Avg. Anslyzer | Actual Gas
Sys.Cal. | % of Span | Sys.Cal. ‘ % of Span | % of Span Response Conc.
Total Hydrocarbons 0-100ppm zero n/a 0.2 n/a 0.3 | n/a 0.1% 0.8 na
upscale na 50.8 nia 251 Wa 25.7%
Oxygen 0-25% zero 03 04 0.4% 03 i 00% 0.4% 6.7 8.5
upscale 18.9 19.1 0.8% 18.9 0.0% 0.8%
Carbon Dioxide 0-25% zer0 0.3 0.2 0.5% 0.1 2.0% -1.5% 21.1
upscale 18.8 9.3 2.0% 19.1 1.0% 1.0%
P S 5% 15% 13% . 20.9
ne Cat/s”

i
%

L o

= ‘ o S

-
e
2 -




TABLE C-3.1

Huron Lime Calibration Table

OUTLET
Huron, Ohlo CALIBRATION ERROR TEST
HC Range 0 - 100ppm
ACTUAL CONC RESPONSE PREDICTED <% CALERR
ERO GAS 0.0 0.2 - -
LOW RANGE 30.0 28.9 30.2 -4.2%
MID RANGE 50.1 50.8 50.2 1.1%
HIGH RANGE 854 85.5 85.5 0.0%
02 Range 0 - 25%
ACTUAL CONC RESPONSE DIFFERENCE % SPAN
ERO GAS 0.0 0.3 0.3 1.2%
MID RANGE 11.1 11.2 0.1 0.4%
HIGH RANGE 19.2 18.9 -0.3 -1.2%
co2 Range 0 - 25%
ACTUAL CONC RESPONSE DIFFERENCE % SPAN
ERO GAS 0.0 -0.3 -0.3 -1.2%
MID RANGE 11.0 1.5 0.5 2.0%

HIGH RANGE

19.0 18.9

-0.1

0.4%




MScott Specialty Gases -

ped 1750 EAST CLUB BLVD

From: NC 27704 PRSI RO
Phone 919-220-0803 S . Fax: 919-220-0808
CERTIFICATE OF ANALYSTIS s .
____...___----—----—--—--—-————-——--——..—--—--————-----———————--———:—-—5—"— ______
PACIFIC ENVIRONMENTAL SER PROJECT #: 12-30096-002
: PO#: 104-99-0008
5001 SOUTH MIAMI ; ITEM #: 1202RCOC AL
3RD FLOOR, SUITE #300 ) ~ g /13/98 0 ¢
RESEARCH TRIANGLE PARK NC 27709-2077 » nL
CYLINDER #: ALM044152 ANALYTICAL ACCURACY: +-1%
FILL PRESSURE: 1500PSIG PRODUCT EXPIRATION: 8/13/2001
RECERTIFICATION \
COMPONENT X " ANALYSIS
PROPANE 85.37 DPDM

AIR S BAL.

PN N 9PN

ANALYTICAL METHOD: ? IAN 3400

ANALYST:

e .

N -

JUU 72
APPROVED BY: _G% *
B BECTON G BAR




Scott Specialty Gases / :

ped 1750 EAST CLUB BLVD i

From: DURHAM NC 27704
Phone: 919-220-0803 ! Fax: 919-220-0808

CERTIFICATE OF ANALYSTIS

o wr ar R am M n T R G W AP WD G W R A TP A TR OE ED P WD L WD D WD G s Gk SR e at TP R MR MR G e e TE SR e Gn Sh P WP A GC Gn wn MR GE G WS T M S TR W AR W W W

PACIFIC ENVIRONMENTAL SER PROJECT #: 12-30096-001
PO#: 104-99-0008

5001 SOUTH MIAMI : ITEM #: 1202RCOC AL

3RD FLOOR, SUITE #300 ! DATE: 8/13/98

RESEARCH TRIANGLE PARK NC 27709-2077

CYLINDER #: ALM029561 \NALYTICAL ACCURACY: +-1%
FILL PRESSURE: 900PSIG ODUCT EXPIRATION: 8/13/2001
RECERTIFICATION .
--- COMPONENT ?\ ANALYSIS
PROPANE 50.14 PPM
AIR BAL.
i
EERE |
ANALYTICAL METH?f;éifTIAN 3400
)
ANALYST: T2 T3 APPROVED BY: —

B BECTON G BARNE




P TR SRR . TP H 3 SR D e TR g T sowwwwni "y

e

£y

BRI

amrs e

Scott Specialty Gases

1750 EAST CLUB BOULEVARD, DURHAM, NC 27704

©19)2200803 FAX: (919) 2200808

CERTIFICATE OF ANALYSIS: EPA PROTOCOL GAS

Pra bl b £ BeBer SRR SRR v

30
&

PO TR

ha
o

Conr gt

"l v,

A

.S

e Ay
SR L

;o @
PRENON WERp ! S XY T 1

Customer Assay Laboratory T . . .
Pacific Environmental Services Scott Specialty Gases, Inc. Purchase Order 104-95-0121
Attn: Mr. Frank Meadows 1750 East Club Boulevard Scott Project# 12-11271
P.O. Box 12077 Durham, NC 27704 .
Research Triangle Park, NC 27709 S TR :5_...3 -
ANALYTICAL INFORMATION s
Ty
:}' . j‘1{’:‘.Cemﬁedmexceedthemlmmmnspeclflcamms of EPA Protocol Procedure #G1, issued September, 1993.
N I Y T SRR Y
~etinSdas Cyfinder Number  AAL-13302 Certification Date 04-18-95 Expiration Date --04-1 8—98
- ‘ff’f Cylinder Pressure 2000 PSIG Previous Certification None Fa e 7
‘_;_\Cem' ied Copceptration fohd . . Amalytical Uncertainty*
“2993PPM ~ e +/- 1% NIST Directly Traceable
- Aaiance . . :
. I mmwhcyhndum-h-ﬁnleslG.
v"fg ‘AHyudmmyumhwadmﬂMnmmanh&mMan&mMﬂm&mdh ement p <
> REFERENCE STANDARD
; Expiration Date Cylinder Number s e Concentration
06-96 ALM-032005 Frtem. gue - 95.5. PPM Balance in Air
. - » § Lo
75608 Tastrament/Model/Serial # Last Date Calibrated ... ‘- .. Analytical Principle
R4 Vman 13400/16804 03-23-95 T Gas Chmmatography
ot EéL . w77
) 'f "”:::3 ANALYZER READINGS (Z~ZeroGas ReReferetice Gas T-Test Gas n-Cona-u.W) SISl
% First Triad Analysis Second Triad Analysis Calibration Curve
Date: 04-1395  Responso Units: Area Dame: ‘Responss Units: Dete: 03-23.94
STD~=1397517  SPL~436963 STD- SPL-
SPL=437952  SPL~433070 SPL~- SPL= )
STD-1396975  STD=1395703 STD- ST~ - - o N
Date: Response Units Date Resposse Units Date:
STD~ SPL~ STD- spL-
SPL= SPL~ SPL- spL=
STD- STD- sTID- s~
o L r "
Dete: Response Units: Date: © ey Gites Uai:
STD- sPL- STD= SPL=
SPL- SPL~ SPL- - spL-
STD= STD- STD=- STD-




1750 EAST CLUB BLVD
DURHAM NC 27704
Phone: 919-220-0803 Fax: 915-220-0808

CERTIFICATE OF ANALYSTIS

e A am e An e e - e = o e e A m b e Mm e e A mm M e e e R e e am e e Mk e v A m e Gm e e G W S e R W m e e MR e W e e e h e e S e e e

PACIFIC ENVIRONMENTAL SER PROJECT #: 12-28662-001
PO#: 104-98-0178
5001 SOUTH MIAMI ITEM #: 12023411 CAL
3RD FLOOR, SUITE #300 DATE: 5/01/98
RESEARCH TRIANGLE PA NC 27709-2077
CYLINDER #: AAL13302 ANALYTICAL ACCURACY: +-1%
FILL PRESSURE: 1400 PSIG PRODUCT EXPIRATION: 5/01/2001
BLEND TYPE : RECERTIFICATION OF CYLINDER
REQUESTED GAS ANALYSIS
COMPONENT CONC MOLES (MOLES)
PROPANE 30. PPM 30.0 PPM
AIR BALANCE BALANCE

ANALYsr:éi.qq(, éiétivv—/

B.M. BECTON




,_ Specialty G

325 McCausland Court
Cheshire. CT 06410

Phane: (203) 250-6827 -
FAX. (203) 250-6842

Certificate of Analysis: E.P.A. Protocol Gas Mixture .

Rec# 4150
Cylinder No : CC86922
Cylinder Pressure: 2000
Certification Date 3/2/98

Reference Standard Information:

Type Component
GMIS Carbon Dioxide
GMIS Oxygen
Instrument/Model/Serial No.
Rosemount/NGA2000/Rackd#1
Servomex/244/701/488

- Laboratory: - -

Purchase Order # 13980 ‘
Expiratiop r-*~- 3/2/01 S
Cheshire, CT « = 7.

Cyl. Number Concentration
CC34977 14.08 %
CC19914 ) 20.98 %

Analytical Principle
NDIR ‘
Parmagnetic

Analytical Methodology does not require correction for analytical interferences.

Certified Concentrations:

Analytical Results:
1st Component:
1st Analysis Date:

R 3259

s 3.762
Z 0.265

2nd Component:

1st Analysis Date:
R 173.630
S 156.970

z __18%

Cone. 19.065 %
, .Conc 19.006 %
Conc 18.964 %

AVG: 19.012 %

- . 19175 %
m""“"‘ﬁ'191 %
. _Conc T 19.1580 %

ave: T TeIE % -

Certification performed in accordance with "EPA Traceability Protocol (ahn 1990)" usmg the assay

procedures listed.

Do not use cylinder below 150 psig.

pproved for Release
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m Rirgas Specialty Gase
e |

325 McCaustand Court
Cheshire, CT 06410

Phone: (203) 250-6827
FAX:  (203) 250-6842

Certificate of Analysis: E.P.A. Protocol Gas Mixture

Reci# 4149

Cylinder No : cC88779 Purchase Order # 139680

Cylinder Pressu(e:. 2000 Expiration Date: 3/2/01

Certification Date "3/2/98 Laboratory: Cheshire, CT

Reference Standard Information:
Type Component Cyl. Number Concentration
GMIS Carbon Dioxide CC34977 14.08 %
GMIS Oxygen CC19914 20.98 %

Instrumentation:
Instrument/Model/Serial No. Analytical Principle
Rosemount/NGA2000/Racks#1 NDIR
Servomex/244/701/488 Parmagnetic

Analytical Methodology does not require comrection for analytical interferences.
Certified Concentrations:

Analytical Results:
1st Component:

1st Analysis Date:
R 3.259 [ 2.899 z 0.305 Conc 10.931 %
2.940 y4 — 0.256 R 3.305 Conc 10.961 %
2 0.265 R 3.298 S 2.939 Conc 11.012 %
AVG: 10.975 %
2nd Component: _ - -
1st Analysis Date:
R 173.630 Conc 11.118 %
[ 91.580 Conc 11.103 %
b4 1.890 Conc 11.084 %
AVG: 11.102 %

Certification performed in accordance with "EPA Traceability Protocol (Jan. 1998)* using the assay

procedures listed. /

Do not use cylinder below 150 psig. “ Approved fdr Release




NOZZLE CALIBRATION SHEET

32
 RF a4 ¥

DATE: _& (6-5% CALIBRATION BY:__ 2 WY
Nozzie .
Identification | D4,in. | Dy,in. | Dg,in. | AD,in. Davg
Number
GLxSS KXW | o310 | o o0B\0 o, - { DB
Where: T e
D = nozzle diameter measured on a different diameter, in.

1,2,3

Tolerance = measure within 0.001 in.-

AD = maximum difference in any two measuremerts, in.

Tolerance = 0.004 in.

Davg= average of Dy, D,, Dg.

oo™




7C PACIFIC ENVIRONMENTAL SERVICES, INC. 4700 Duke Drive,

Suite 150

Mason, Ohio 45040
Phone: (513) 398-2556
Fax (513) 398-3342
WWWw . pes.com

Pitot Tube Number: 7C Date: 12/15/97
Effective Length: . 85" Calibrated By: S. Simon
Pitot Tube Openings Damaged? YES
Pitot Tube Assembly Level? YES NO
a, = 1 °(< 109 a, = 3 °(< 109
Bo = ! (<9 B, = 1 °(< 59
Y= 1 8= 1.3 A= 0.966
z=Asiny = 0.01686 em(in.) 0.32cm( < 1/8in))
w=Asing = 0.02192 cm (in.) 0.08cm ( < 1/32in)
Py= 0.483 cm (in.)
Pp= - - 0.483 cm (in.)
D, = 0.375 cm (in.)

(c)

A — N\ A
d\& .
@ {}/Z (e)
}’ " [ J\ ............. }) o
B

()] (2]

long as ®,and % is less thanorequaito 10°,8,and B, is less than or equalto 5°, z is less than or

equaito 0.32 cm (1/8 in.), andw less than or equal to 0.08 cm (1232 in.) (reference11.0 in

The types of face-cpening misalgnment shown above wil not afiect the baseine value of Cp(s) so
ction 16.0)

Pitot Tube Calibration Form 1998 Yearly Calibration



PACIFIC ENVIRONMENTAL SERVICES,INC."

TEMPERATURE SENSOR CALIBRATION DATA

FOR STACK THERMOCC ¥ v.e.s.

4700 Duke Drive,
Suite 150

Mason, Ohio

Phone: (513) 398-2556
Fax: (513) 3983342
www.pes.com

et K e X8 AT D

THERMOCOUPLE NUMBER: 7C DATE: 12/16/97
BAROMETRIC PRES.(In.Hg): 29.52 REFERENCE: -
Mercury-in-glass: ASTM-3F
Other:
AMBIENT TEMP. °F: 74 ‘
CALIBRATOR: G. Gay
Reference Source® Reference Thennacouple.;. Temperature
point (Specify) Thermometer Potentiometer A Difference,’
number Temper:-ture,°F Temperature,°F % .-
ure . AL Al i
1 Ambient Air 74 T4 . 0.00
2 Cold Bath .0 VTR ! 0.20
3 Hot Bath 206 < -208 ~0.15
4 Hot Oil 340 341 0.13
*Type of calibration used.
®(ref. temp. *F+460)-(test thermometer temp.*F+460) X100

Comments:

ref temp,°F+460

STACK THERMOCOUPLE CALIBRATION FORM

1001.5%

v

1998 Yearly Calibration
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TEMPERATURE SENSOR CALIBRATION FORM

Dem-~ 00T )
Temperature Sensor No. _M3-1o Sensor Type K-1< - Length _| *
. Ambient Temp. °F ___76C Barometric Pressure, "Hg 23. G/ "

Reference Temp. Sensor:

Date | Ref. | Temp. Temp. °F Temp. Within | Calibrated

Point | Source Diff. % | Limits By

No. Ref. Test Y/N

Sensor Sensor .
>oay 1 I}(SE 327 34 . Foc Y A NS

1)) . ' .
v | 2 | &l g0 | 17 s | Y Db
v | 3 | Bis | zee | 208 s |y MR
1 :

W N

===+=-__F_=

'1

ﬂ
|
!!

uNHluNH

% Temp. Diff = (Ref. Temp + 460) ~- ( Test Temp. + 460)

(Ref. Temp. + 460) x 100 = 1.5 %

b



e

"TEMPERATURE SENSOR CALIBRATION FORM

Temperature Sensor No. M~

DM~ N

Sensor Type _¥K-T<

Length‘.__a_.

Ambient Temp. °F 16 Barometric Pr&ssure, "Hg 29. ¢ (
Reference Temp. Sensor: —
Date | Ref. | Temp. Temp. °F Temp. | Within Calibrated S
Point | Source Diff. % | Limits By
No. Ref. Test Y/N
Sensor Sensor .
3'7.0 SY l \ii. 33 3 4_
e (4 e [1e e
o 3 —"”l !,_\:‘ 206 s | e
1

e e
2 .
1 B I NN _
- = SR
2
_ 3
1
2
3
% Temp. Diff = (Ref Temp + 460) - ( Test Temp. + 460) 100 <1.5%

(Ref. Temp. + 46Q)



© REFERENCE METER CALIBRATION
ENGLISH REFERENCE METER UNITS

DGM Serial # 6841495
Barometric Pressure 29.73 Date 8/28/96 Filename: F:\DATAFILE\CALIBRAT\CAL_MENU.DSK\DGM_REF.
Neter Yw 1.00000 Revigsed: 06/08/95
X ( deg R/inches Hg) 17.84

Dry Gas Heter (DGM) Temperature

Vet Test Meter (WTN) : efficient Flow
Time Pressure Meter Readings Voluwe Initial Final Metér Readings Volume Temp Coefﬂcient ;ari-tlon Rate
(min) (in. B20) Initial Final (cubic_feet) (deg F) (deg F) Initisl Final (cubic feet) (deg F) *ﬂs-(Avg Yds) (CFM)
6.00 -6.60 374.451 381.9501 7.450 73.0 76.0 4958.572 503.987 7.415 77.0 1 007 | ~0.004 1.207
26.00 -6.60 381.901 411.424 29.523 74.0 76.0 503.987 S533.471 29.484 7.0 1.011 0.000 1.200
3.00 -6.60 411.424 421.233 9.809 76.0 76.0 $533.471 543.279 9.808 7.0 1.015 0.004 1.197

Max Yds - Min Yds =0.007489914 Must be no grester than 0.030
Aversge Yds =1.011058546 Must be between 0.95 to 1.05
10.00 -4.00 421.233 430.675 9.642 76.

0 T7.0 543.279 552.761 9.482 77.0 - 1.013 0.009 0.926
35.00 ~4.00 430.675 464,147 33.472 7.0 T7.0 552.761 585.965 33.204 7.0 1.002 -4.003 0.926
16.50 ~6.00 464.147 479.992 15.845 7.0 78.0 S585.965 401.625 15.660 7.0 0.999 -0.006 0.927
Max Yds - Min Yds =0.014197179 Must be no greater than 0.030
Aversge Yds =1.004786738 Must be between 0.95 to 1.05
12.50 -2.80 479.992 489.698 9.706 78.0 78.0 401.625 4611.270 9.56465 77.0 1.003 0.002 0.754
14.00 -2.80 489.698 500.594 10.896 78.0 78.0 611,270 622.061 10.791 77.0 0.999 -0.002 0.753
58.50 -2.80 500.594 546.063 45.449 78.0 79.0 622.061 667.125 45.064 77.0 1.001 0.000 0.752
Msx Yds - Nin vds = 0.00338145 Must be no greater than 0.030
Average Yds =1.000808891 Must be between .95 to 1.05
16.50 -1.60 S74.496 583.4672 9.176 79.0 79.0 695.390 704.530 9.140 77.0 1.006 0.000 - 0.541
42.90 -1.50 590.819 614,123 23.504 80.0 80.0 711.429 734.785 23.356 .0 1.003 4.000 0.543
66.50 -1.60 514.123 651.520 37.397 80.0 81.0 73%.785 771.501 37.116 7.0 1.003 0.000 0.545
Max Yds - Min Yds 20.000835063 Must be no greater thsn 0.030
Average Yds 21,003302205 Must be between 0.95 to 1.05
15.00 -1.00 651.520 4&57.572 4.05¢2 381.0 82.0 7T71.901 777.994 5.393 78.0 1.016 3.011 0.396
13.5 -1.90 457.572 663.045 5.493 82.0 82.0 77T.994 783.4100 5.406 78.0 J.994 -4.010 0.390
35.00 -1.00 %63.065 677.274 14.209 82.0 32.0 783.4006 797.515 16.115 8.9 1.003 -3.001 0.393

Mex ‘as - Min fds 30.021724296 Must be no greatar than 3.030
Average Yds 21,004344616 Must be between 0.95 to 1.35

Overall Average vds =1.004860199
! certify that the above Ory Gas Meter was calibrated in accordance with Z.7.A. Nethod S , paragraph 7.1 ;CFR 40 Part 50,

uging the Precision Wet Test Meter # 11AES, which in turn 4as :alibratea using the Amorican Sell Prover 3 3785
zertificate 2 7107, aycn is craceable to the Nationat 3uresy 3f Stanaaras (N.{.3.T.;.

’ . ~ ~y
Signature ._% Un T D Date ¥ -4 -4y

7/




Posttest Dry Gas Meter Calibration Form (Engiish Units)

Central Park West

5001 South Miami Boulevard, P.O. Box 12077
Research Triangle Park, North Carolina 27709-2077
(919) 941-0333 FAX: (919) 941-0234

PostTest9-08-98

Pretest Calibration Factor 1.021
System Vacuum Setting, (in Hg) 1"
Reference Meter Correction Factor 1.008
Date: 9/8/98  Ppar in Hg 29.75 Calibrator: jwh Meter Box No. MB-10
AH = 1.41 Dry Gas Meter
Duration Initial Final Net Initial, Inlet{Final, Inle| Avg. Inlet | Initial, Outlet| Final, Outlet | Avg. Outlet
Trial (min) (ft°) (ft*) (ft°) (CF) (°F) (CF) (F) CF) (CF)
1 10 175.033 | 182.466 7.433 73 75 74 1 73 74 73.5
2 10 182.466 | 189.866 7.400 75 77 76 4 74 74 74
3 10 189.866 197.28 7.414 77 78 75 | 74 75 74.5
: : Reference Meter Meter Box | Reference
; Gas Volume Meter Temperature Correction | Orifice Press
: Initial Final Net Initial |  Final Pvg. Factor . AHg
Trial (ft*) \ft) (ft?) (°F) CF) | TR Y (in. H20)
1 655.378 662.858 7.480 73 73 73 1.012 1.42
2 662.858 670.293 7.435 | <™%73 74 35 1.012 1.44 !
3 670.293 677.758 7.465 74 74 74 1.018 1.43
z E . i =3
: ¥ S
:! an
. ot
£y
10_09017 e

o

s F



PACIFIC ENVIRO

NMENTAL SERVICES, INC.

20f2

Central Park West
5001 South Miami Boulevard, P.O. Box 12077

Research Triangie Park, North Carolina 27709-2077

(919) 841-0333 FAX: (919) 941-0234

AH 2.0 Dry Gas Meter MB-10
Trial Gas Volume Meter Temperatures
Duration Initial Final Net Initial, infet [Finai, Inlet{ Avg. iniet | Initial, Outlet { inal, Outle] Avg. Outlet
Trial | (min) | (A% L) () A | P (F) (F) P (F)
1 10 55.868 | 63.519 7.651 84 86 85 81 81 81
2 10 63.519 71.182 7.663 86 86 86 81 81 81
3 10 71.182 78.845 7.663 86 87 86.5 81 81 81
Reference Meter Meter Box] Reference
Gas Volume Meter Temperature Correction| Orifice Press
initial Final Net Initial Final Avg. Factor AHg
Trial | (@) () (%) (°F) (°F) (P Y (in. H,0)
1 662.729 | 670.472 | 7.743 78 78 78 1.021 1.87
2 670.472 | 678.244 7.772 78 78 78 1.025 1.86
3 678.244 | 686.010 | 7.766 78 78 78 1.024 1.86
AH = 4.0 Dry Gas Meter MB-10
Trial Gas Volume Meter Temperatures
Duration Initial Final Net Initial, Inlet | Final, Inlet] Avg. Inlet | Initial, Outiet | inal, Outler Avg. Outlet
Trial_| (min) | (f) ™ | @) CF) CF) CF) (\3) (°F) F)
1 8 79.058 86.620 7.562 85 88 86.5 81 82 81.5
2 8 86.620 94,185 7.565 87 89 88 82 82 82
3 8 94.185 | 101.754 7.569 89 89 89 82 82 82
Reference Meter Meter Box| Reference
Gas Volume Meter Temperature Correction| Orifice Press
Initial Final Net Initial Final Avg. Factor AHg
Trial | () () (") (°F) () i) Y (in. H,0)
1 686.208 | 693.895 | 7.687 78 78 78 1.023 2.44
2 693.895 | 701558 | 7.663 78 78 78 1.021 2.45
3 701.558 | 709.244 | 7.686 78 78 78 1.025 2.43
Calibration Restuilts
AH | v | AHg | Dry Gas Meter MB-10 on 09/01/97
0.50 1.020 1.73 Meter Box Calibration Factor 1.021
0.75 1.020 1.79 Meter Box Reference Orifice Pressure 1.92
1.0 1.020 1.78
20 1.023 1.86
4.0 1.023 2.44

10_09017.XLS

Printed: 6/11/98



1of2

Central Park West
5001 South Miami Boulevard, P.O. Box 12077

Research Triangle Park, North Carolina 27709-2077

(919) 941-0333 FAX: {919} 941-0234

Date: 9/1/97 Calibrator: Tom McDonald Meter Box No.: - -MB-10 -
Ppen in Hg ﬂ_ Refenence Meter Correction Factor 1. 0049 (8/28/96)
AH= 0.5 Dry Gas Meter MB-10
Trial Gas Volume . . Meter T~mperatures . 2
Duration Initial Final Net Initial, Inlet | Final, Iniéij Avy. iniet § Initial, Qutiet } inal, OutlelAvg. Qutlet
Trial | (min) | (A (%) (") () A 1" ch (F) (°F) ()
1 19 994.409 | 1001.982| 7.573 74 78 76 73 75 74
2 19 1001.982 | 1009.513 | 7.531 77 80 78.5 75 77 76
3 19 1009.513 | 1017.050} 7.537 80 81 80.5 77 78 77.5
Reference Meter Meter B Reference
Gas Volume Meter Temperature Correction{ Orifice Press
Initial Final Net Initial Final Avg. Factor AHg
Trial () () () A | _ ¢h (F) Y (in.H0) | .
1 600.523 | 608.185 | 7.662 72 74 73 1.019 1.74
2 608.185 | 615.801 7.616 74 76 75 .1.019 1.74
3 615.801 | 623.430 | 7.629 76 77 76.5 1.021 1.74
AH = 0.75 Dry Gas Meter MB-10
Trial Gas Volume Meter Temperatures
Duration | initial Final Net [ Initial, Inlet | Final, Inlet Avg lnletl Initial, Outlet | inal, Outie{ Avg. Outlet
Trial | (min) | (&) () (") R | *= °F) (F) (F)
1 15 17.220 | 24.350 7.130 80 82 81 78 79 78.5
2 15 24350 | 31.563 7.213 82 B3 825:1:- 79 79 79
3 15 31.563 38.780 7.297 . 82 83 . 82.5 78 81 ) 80
Reference Meter — TMeter Box] Reference
Gas Volume Meter Temperature Correction] Orifice Press
Initial Final Net Initial Final Avg. | Factor AHg
Trial () (") () () \id) CR 1y (in. H,0)
1 623.622 | 630.833 7.211 77 77 77 1.020 1.82
2 630.833 | 638.141 7.308 78 78 78 1.021 1.77
3 638.141 | 645.425 7.284 78 78.5 78.25 1.018 1.79
AH = 1.0 Dry C'-);s Meter MB-10
Trial Gas Volume Meter Temperatures
Duration | Initial Final Net | Initial, iniet } Final, Avg. hﬁjm Outlet | inal, Ouﬂe{ Avg. Outlet
Tial | mim | ) | @ | @ | ¢H | A | €A ) cH 1 A
1 10 38.946 | 44.490 5.544 81 83 82 80 80 80
2 10 44.490 | 50.050 5.660 83 84 83.5 80 80 80
3 10 50.050 55.585 5.635 84 84 84 80 80 80
Reference Meter Meter Box| Reference
Gas Volume Meter Temperature Correction| Orifice Press
Initial Final Net Initial Final Avg. Factor AHg
Tial | @) | @) | @ | ¢H_ | ¢H | CF) y__| nHO) |
1 645.614 | 651.22 5.606 78 78 78 1.019 1.79
2 651.220 | 656.829 | 5.609 78 78 78 1.018 1.78 o
3 656.829 | 662.435 | 5.606 78 78 78 1.0z .78 T

10_09017.XLS

Printed: 6/11/98



APPENDIX E

QA/QC DATA



19.  Method 3A System Bias Check, %. Values are for the oxygen, final upscale check.

Sys Bias % = (100) (Instr. Responseg,; pry ~ Instr. Responsegyq «4; )/ Span
Sys Bias % = (100) (18.9 - 18.9) / 25

Sys Bias % = 0.0 %

20.  Method 3A Drift, %. Values are for the oxygen, upscale check.

Drift % =(100) (Instr. Responseyn . sys car, ~ IDStr. Responsep i ovo car )/ Span
Drift % = (100) (18.9 - 19.1) / 25

Drift % = -0.8 %

21.  Method 3A Zero & Upscale Sampling System Check Adjustment. Values are for oxygen,
%.

Cma
i =(Coy ™ Co) g '

m