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1.0 INTRODUCTION 

The purpose of this testing program was to obtain emissions data for uncontrolled and 

controlled hydrochloric acid (HCl), particulate matter (PM) and speciated hydrocarbon 

Hazardous Air Pollutants (HAPs) from a secondary aluminum processing plant to support a 

national emission standard for hazardous air pollutants (NESHAP). 

The Culp Aluminum Alloys facility in Steele, Alabama, is a secondary aluminum 

reclamation facility. The Culp facility accepts many different forms of scrap aluminum 

feedstock, and operates a chip dryer to volatilize oils and lubricants from scrap aluminum chips 

prior to the remelting operation. The chip dryer emissions are captured by closed hoods and are 

ducted to a lime injected baghouse. There is a side-well reverberatory furnace that is used to 

remelt, flux, and alloy aluminum scrap that has been pre-processed in the chip dryer operation in 

addition to non-processed purchased aluminum scrap. The side-well reverberatory furnace 

emissions are captured by a canopy hood located above the charging and· refluxing side-well and 

ducted to a lime injected baghouse. Emissions from the hearth stack are uncontrolled. 

The existing total hydrocarbons (THC) emissions test data from secondary aluminum 

smelting plants had not been speciated to determine HAP coritent. Additi0,nal data were needed 

to identify HAPs emitted and their respective emission rates from melting furnace and chip 

drying operations at secondary aluminum smelting plants. Also, information on the HCl, PM, 

and dioxin/furan (D/F) removal efficiency of baghouses with dry lime injection was needed. 
. . 

Source tests were required to quantify and characterize the HCl, PM, D/F, and HAP 

emissions and to assess control device performance from chip drying and side-well reverberatory 

furnace #1 operations, and to identify, quantify, and assess the performance of a lime injected 

baghouse at two lime injection rates for HCl from the side-well reverberatory furnace #1 

operations .. Application of the following stationary source test methods was required to 

adequately characterize these processes: 
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• Determination of D/F using EPA Method 23; 

• Determination of HCI and PM using EPA Method 26A and EPA Method 320; and 

• Screening for speciated hydrocarbon HAPs using EPA Method 320. 

The objective of this work assignment was to perform all activities necessary to 

characterize specified point sources for the parameters listed above. The facility selected for 

testing, the Culp Aluminum Alloys Plant located in Steele, Alabama, has lime injected baghouses 

·as control technology. 

1.1 Objectives 

The objective of the. testing at the Culp Aluminum Alloys facility, in Steele, Alabama, 

was to perform all activities necessary to characterize the lime injected baghouses for the 

·following emission components: 

• Determination of D/F using EPA Method 23; · 

• Determination of HCl/PM using EPA Method 26A and EPA Method 320; and 

• Screening for speciated hydrocarbon HAPs using EPA Method 320. 

For the manual methods, testing was performed simultaneously at the inlet and outlet of 

the chip dryer lime injected baghouse and simultaneously at the reverberatory furnace #1 lime 

injected baghouse. FTIR testing was not simultaneous at inlet/outlet; the FTIR alternated 

between inlet/outlet (for example, ten minutes inlet/ten minutes outlet). In addition, a day of 

testing was performed using EPA Method 320 to identify, quantify, and assess the performance 

of the lime injected baghouse associated with the reverberatory furnace #1 for HCl removal at 

two injection rates of lime. Two additional days were required to perform a Method 301 

validation of FTIR for HCI: one day each for the two baghouses. 
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1.2 Brief Site Discussion 

The Culp Aluminum Alloys Plant is located in Steele, Alabama, approximately 4 miles 

south of Gadsden, Alabama. The plant is a secondary aluminum plant, primarily smelting 

recycled aluminum. Culp Aluminum Alloys primarily recycles aluminum parts to create a 

secondary aluminum alloy which is used in cast aluminum. The plant operates 24 hours per day, 

but the chip dryer process is down Monday from 7 AM to 4 PM, except for the furnaces. 

The Culp Aluminum Alloys Plant has two baghouses associated with the furnaces as 

control devices: the first baghouse is the original one while the second is newer. The exhaust 

stacks on both are approximately the same size. Furnace #1 and Furnace #2 differ in that 

Furnace #2 has an additional exhaust from the sweat furnace. The sweat furnace is used to 

separate plastic parts and metals of higher melting points from the aluminum prior to placing the 

aluminum into the furnace. 

1.3 Emissions Measurements Program 

This section provides an overview of the emissions measurement program conducted at 

the Culp Aluminum Alloys Plant in Steele, Alabama. Included in this section are summaries of 

the test matrix, sampling locations, sampling methods, and laboratory analysis. Additional detail 

on these topics are provided in the sections that follow. 

1.3. 1 Test Matrix 

The sampling and analytical matrix that was performed at Culp Aluminum Alloys is 

presented in Table 1-1, with the schedule that was followed in the. field. Manual and Fourier 

Transform Infrared (FTIR) instrumental emissions tests were performed, with detailed 

. descriptions of these sampling and analytical procedures provided in Section 5.0 of this 

document. 
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Table 1-1. Culp Aluminum Alloys Facility (Steele, Alabama) Test Matrix 
Industry: Secondary Aluminum 
Process: Aluminum Chip Drying and Smelting. 

Sampling Runs/ Reference Sampling Analysis 
Location Date Sample Type Method Duration Method 

E2 1 day HCl Validation Method 320 4-8 hours FI'IR 
Chip Dryer 12/03/97 
Lime Injected 
Baghouse 
Outlet 

El/E2 3 HCl/PM Method 26A 4 hours Method 26A 
Chip Dryer Run 1 
Lime Injected 12/05/97 Dioxins/Furans Method 23 Method 8290 
Baghouse 
Inlet/Outlet Runs 2,3 All species Method 320 Method 320 

12/06/97 detected by FI'IR 1 

E3/E4 1 day HCI Removal Method 320 4-8 hours FI'IR 
Reverberatory 12/07/97 efficiency study 
Furnace #1 
Lime Injected 
Baghouse 

E3/E4 l day HCJ Validation Method 320 8-10 FI'IR 
Reverberarory 12/07/97 hours 
Furnace #1 
Lime Injected 
Baghouse 

E3/E4 6c HCl/PM Method 26A 4 hours Method26A 
Reverberatory Run 1 
Furnace #1 12/08/97 Dioxins/Furans Method 23 Method 8290 
Lime Injected Run 2 
Baghouse 12/09/97 All species Method 320 Method 320 
Inlet/Outlet Run 3 detected by FI'IR 1 

12/10/97 
Run 4 

12/11/97 

Laboratory 

ERG 

Triangle Labs 

Triangle Labs 

ERG 

ERG 

ERG 

Triangle Labs 

Triangle Labs 

ERG 

1 All species detected by FI'IR includes all gaseous HAPs (i.e .. HCI), as well as criteria pollutants (Le., N02, 

SO,, CO). 
2Wo~k Assignment Manager elected to perform four test runs in the field. 
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1.3.2 Test Schedule 

The daily test schedule is shown in Table 1-l. The test required one day of set-up at the 

chip dryer lime injected baghouse, two test days at the inlet/outlet of the chip dryer lime injected 

baghouse, one day of process operating parameter optimization using FrIR, and five test days at 

the inlet/outlet of the reverberatory furnace #1 lime injected baghouse. One day was allowed as 

contingency/tear-down. The facility did not operate on Mondays from 7 AM to 4 PM, except for 

the furnaces; allowance was made for the plant schedule in the test schedule. Each test day was 

12 to 16 hours in length. Set-up and tear-down days were 8 to 10 hours in length. 

1.4 Test Report 

This final report, presenting all data collected and the results of the analyses, has been 

prepared in six sections and two volumes, as described below: 

• Section 1 provides an introduction to the testing effort and includes a brief 
description of the test site and an overview of the emissions measurements 
program; 

• Section 2 gives a summary of the test results for the PM, HCl, D/F tests, and the 
FTIR results for HCl and selected HAPs; 

• Section 3 provides a description of the process and plant operation during the field 
test. These data are to be supplied by EPA through Research Triangle Institute to 
be included at a later date; 

• Section 4 gives a discussion of the sampling locations; 

• Section 5 presents detailed descriptions of the sampling and analysis procedures; 
and 

• Section 6 provides details of the quality assurance/quality control procedures used 
on this program and the QC results. 

The appendices containing copies of the actual field data sheets and the results of the 

laboratory analyses are contained in Volume 2. 
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2.0 SUMMARY OF RESULTS 

This section provides the results of the emissioris test program conducted at the Culp 

Aluminum Alloys plant from December 2 to December 11, 1997. Included in this section are the 

results for the manual tests conducted for PM, HCI, Cl2, dioxin and furan and for the extractive 

FfIR test conducted for HCl and screening for selected HAPs. Testing was performed at the 

inlet and outlet of the baghouse associated with the chip dryer and at the inlet and outlet of the 

baghouse associated with the reverberatory furnace number I. 

2.1 Emissions Test Log 

Twenty eight manual tests were performed over a nine day period ( 14 D/F and 14 

HCl/PM). Table 2-1 presents the emissions test log which shows the test date, location, run 

number, test type and run times fo~ each method. Concurrent with the manual testing at each 

location were extractive FTIR measurements for HCI. 

Table 2-2 shows the volume of stack gas sampled for each run in dry standard.cubic 

meters (dscm) and Table 2-3 shows the stack gas volumetric flow rate during each run in dry 

standard cubic meters per minute (dscmm). The percent relative standard deviation (%RSD) 

calculated for the stack flow rates (shown in Table 2-3) was less than 10 % indicating that each 

process flow was maintained at a fairly constant rate over the respective test days. All related 

field data sheets are given in Appendix A. 
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Table 2-1. Emissions Test Log. 

Run 
Date Location Number Test Type Run Time 

12/3/97 Chip Dryer Outlet NA FfIR HCl Validation 10:00-15:00 

12/4/97 Chip Dryer Plant Down NA NA 

12/5/97 Chip Dryer Outlet 1 PM/HCl 08:00-14:40 

Chip Dryer Outlet 1 DIF 08:00-14:40 

Chip Dryer Outlet 1 FfIR (unconditioried) 08:00-11 :30 

Chip Dryer Outlet 1 FfIR (conditioned) 12:40-14:30 

Chip Dryer Inlet 1 PM/HCI 10:20-14:40 

Chip Dryer Inlet 1 DIF 08:00-14:40 

Chip Dryer Inlet 1 FfIR (unconditioned) 08:00-11 :30 

Chip Dryer Inlet 1 FfIR (conditioned) 12:40-14:30 

12/6/97 Chip Dryer Outlet 2 PM/HCI 08:34-13:20 

Chip Dryer Outlet 2 DIF 08:34-13:30 

Chip Dryer Outlet 2 FfIR (unconditioned) 08:35-10:40 

Chip Dryer Outlet 2 FTIR (conditioned) 11:20-13:20 

Chip Dryer Inlet 2 PM/HCl 08:34-13:20 

Chip Dryer Inlet 2 DIF 08:34-13:30 

Chip Dryer Inlet 2 FfIR (unconditioned) 08:34-10:34 

Chip Dryer Inlet 2 FfIR (conditioned) 11:20-13:20 

Chip Dryer Outlet 3 PM/HCl 15:45-20:03 
Chip Dryer Outlet 3 DIF 15 :45-20:03 

ChipDryer Outlet 3 FfIR (unconditioned) 15:46-17:46 

Chip Dryer Outlet 3 FTIR (conditioned) 18: 10-20:03 

Chip Dryer Inlet 3 PM/HCI 15:45-20:03 

Chip Dryer Inlet 3 DIF. 15 :45-20: 03 

Chip Dryer Inlet 3 FTIR (unconditioned) 15:45-18:03 

Chip Dryer Inlet 3 FTIR (conditioned) 18:10-20:03 

1217/97 Furnace 1 Outlet NA FfIR HCl Validation 12:00-17 :00 

12/8/97 Furnace 1 Outlet l PM/HCI. 09:48-15 :42 

Furnace 1 Outlet 1 DIF 09:48-15:42 

Furnace l Outlet 1 FfIR (unconditioned) 1 09:45-12:00 
Furnace l Outlet 1 FTIR (conditioned)2 12:00-13:20 

Furnace l Outlet 1 FTIR (unconditioned)3 13:20-15:42 

Furnace l Inlet 1 PM/HCI 09:48-15 :42 
Furnace l Inlet 1 DIF 09:48-15:42 
Furnace 1 Inlet 1 FTIR (tinconditioned) 1 09:45-12:00 
Furnace l Inlet 1 FTIR (conditioned)2 12:00-13:20 
Furnace l Inlet 1 FTIR (unconditioned)3 13:20-15:42 
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Table 2-1. (Continued) 

Run 
Date Location Number Test Type Run Time 

12/9/97 Furnace 1 Outlet 2 PM/HCI 12: 10-18: 18 
Furnace 1 Outlet 2 D/F 12: 10-18: 18 
Furnace 1 Outlet 2 FI'IR (unconditioned) 1 12:20-14:20 
Furnace I Outlet 2 FI'IR (conditioned)2 . 14: 15-15:50 
Furnace 1 Outlet 2 FI'IR (unconditioned)3 15:50-18:15 
Furnace 1 Inlet 2 PM/HCI 12:11-18:37 
Furnace 1 Inlet 2 DIF 12: 10-18: 18 
Furnace 1 Inlet 2 FI'IR (unconditioned) 1 12:20-14:20 
Furnace 1 Inlet 2 FI'IR (conditioned)2 14: 15-15:50 
Furnace 1 Inlet 2 FI'IR (unconditioned)3 15:50-'18: 15 

12/10/97 Furnace 1 Outlet 3 PM/HCl 11:16-17:03 
Furnace 1 Outlet 3 DIF 11:15-17:03 
Furnace 1 Outlet 3 FI'IR (unconditioned) 1 1 1 : 14-13: 34 
Furnace I Ouclet 3 FI'IR (conditioned)2 13:30-14: 16 
Furnace 1 Outlet 3 FI'IR (unconditioned)3 14: 16-17:03 
Furnace l Inlet 3 PM/HCI 11:16-17:03 
Furnace l Inlet 3 DIF 11:15-17:03 
Furnace l Inlet 3 FI'IR (unconditioned) 1 11: 14-13: 34 
Furnace 1 Inlet 3 FI'IR (conditioned)2 13:30-14: 16 
Furnace 1 Inlet 3 FI'IR (unconditioned)3 14:16-17:03 

12/11197 Furnace 1 Outlet 4 PM/HCl 06:20-12:55 
Furnace 1 Outlet 4 DIF 06:21-12:56 
Furnace 1 Outlet 4 FI'IR (unconditioned) 1 06: 18-08:48 
Furnace l Outlet 4 FI'IR (conditioned)2 08:45-10:05 
Furnace 1 Outlet 4 FI'IR (unconditioned)3 10:05-12:55 
Furnace 1 Inlet 4 PM/HCl 06:20-12:55 
Furnace 1 Inlet 4 DIF 06:21-12:56 
Furnace I Inlet 4 FI'IR (unconditioned) 1 06: 18-08:48 
Furnace 1 Inlet 4 FI'IR (conditioned)2 08:45-10:05 
Furnace 1 Inlet 4 FI'IR (unconditioned)~ 10:05-12:55 

1Sample not conditioned (moisture not removed) during first half of furnace charging 
2Sample conditioned (moisture removed) during second half of furnace charging 
3Sample unconditioned during mixing and tap out 
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Table 2-2. Sample Volume Collected, dscm 

Baghouse Location Parameter Runl Run2 Run3 Run4 Average %RSD 

thip Dryer Inlet PM/HCI 1.98 2.16 2.22 NA 2.12 5.89 

2hip Dryer Inlet DIF 4.38 4.66 4.2 NA 4.41 5.25 

Chip Dryer Outlet PM/HCI 2.78 3.06 2.9 NA 2.91 4.82 

Chip Dryer Outlet DIF . 2.81 3.04 2.86 NA 2.90 4.17 

i=urnace l Inlet PM/HCI 4.01 3.90 3.74 3.72 3.84 3.58 

i=urnace l Inlet DIF 3.85 . 3.72 3.9 3.87 3.84 2.07 

i=urnace I Outlet PM/HCI 7.34 7.54. 7.05 7.47 7.35 2.95 

i=urnace I Outlet DIF 7.22 7.03 6.95 7.58 7.20 . 3.90 

Table 2-3. Flue Gas Volumetric Flow Rate, dscmm 

Baghouse Location Parameter Run 1 Run2 Run3 Run4 Average %RSD 

thip Dryer Inlet PM/HCI 142 162 143 NA 149 7.56 

Chip Dryer Inlet DIF 156 160 148 NA 155 3.95 

thip Dryer Outlet PM/HCI 153 171 159 NA 161 5.69 

Chip Dryer Outler DIF 153 174 166 NA 164 6.4 

Furnace I Inlet PM/HCI 720 666 674 579 660 8.92 

Furnace I Inlet DIF 689 642 688 603 656 6.30 

i=urnace I Outlet PM/HCI 835 753 723 674 746 9.05 

t=urnace I Outlet D/F 807 736 748 722 753 4.96 
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2.2 Dioxin/Furan Results 

2.2. 1 Overview 

Three 4-hour D/F tests were perfonned at the inlet and outlet of the baghouse associated 

with the chip dryer operation (total of 6) and four 6-hour tests were performed at the inlet and 

outlet of the baghouse associated with the reverberatory furnace number 1 (total of 8). The 

sampling and analysis procedures followed EPA Method 23 protocol. All results except for the 

2,3,7,8-tetrachlorodibenzofuran (2,3,7,8-TCDF) were detennined by high resolution gas 

chromatography (HRGC)/high resolution mass spectrometry (HRMS) using a DB-5 capillary gas 

chromatographic column. The 2,3,7,8-TCDF was detennined by HRGC/HRMS using a DB-225 

column which gives improved chromatographic resolution for this compound over the DB-5 and 

thus a more accurate quantitation. Any compound that was not detected is reported as a "less 

than" value with this value being the instrument detection limit. A "less than" value rather than a 

"O" is used in all appropriate calculations. All D/F raw data can be found in AppendixB of this 

report. 

2.2.2 Dioxin/Furan Emission Results 

Chip Drver 

Tables 2-4 and 2-5 present the concentration, in nanograms per dry standard cubic meter 

(ng/dscm), of the selected D/F congeners by run number, the average concentration over the three 

runs and the %RSD for the chip dryer inlet and outlet, respectively. These values were 

calculated by dividing the reported analytical results, in ng, by the appropriate sample volume 

collected, in dscm, from Table 2-2. As indicated in Table 2-4 (dryer inlet), the concentration 

values of several congeners in Runs I and 2 are presented as "greater than" values and should be 

considered estimates. The amount of these analytes detected in the sample extracts exceeded the 

calibration curve. The observed concentrations for Run 3 are generally lower by a factor of two 

than those observed for Runs 1 and 2, causing the %RSDs for most analytes to be in the 40 to 



Table 2-4. Chip Dryer, Inlet D/F Stack Gas Concentration, ng/dscm 

Inlet 
Congener Run 1 Run2 Run3 Average %RSD 

~.3,7,8-TCDD 0.457 0.536 0.205 0.399 43.4 

1.2,3,7,8-PeCDD 3.74 3.07 1.50 2;77 41.6 

1,2,3,4,7,8-HxCDD 4.29 3.65 l.43 3.12 48.l 

1.2.3,6.7.8-HxCDD 9.18 6.70 2.86 6.24 51.0 

· 1,2,3,7,8,9-HxCDD 14.9 11.9 4.48 10.4 51.4 

1,2.3.4,6,7 ,8-HpCDD >29.9* 21.2 9.60 20.2 50.4 

OCDD 24.7 17. l 8.21 16.7 49.4 

2,3,7,8-TCDF 14.3 18.2 4.17 12.2 59.3 

1,2,3,7,8-PeCDF IO.I >14.48* 4.55 9.72 51.3 

2,3,4,7,8-PeCDF >18.4* >20.9* 8.40 15.9 41.6 

1.2.3.4.7,8-HxCDF >22.1 * >27.3* 15.4 21.6 27.6 

1.2,3,6.7,8-HxCDF >13.5* >17.0* 6.43 12.3 43.7 

2,3,4,6, 7 ,8-HxCDF >18.8* >23.0* 8.19 16.6 45.7 

1.2,3,7,8.9-HxCDF · 1.14 1.55 0.357 1.01 59.5 

1,2,3,4.6,7 ,8-HpCDF >28.8* >32.6* 18.5 26.6 27.5 

1,2,3,4,7,8,9-HpCDF 7.21 8.56 2.17 5.98 56.4 

OCDF 11.3 11.2 4.14 8.90 46.3 

*Signal above calibration range 
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Table 2-5. Chip Dryer, Outlet D/F Stack Gas Concentration, ng/dscm 

Outlet 
Congener Run 1 Run2 Run3 Average %RSD 

~.3,7,8-TCDD 0.890 0.461 0.524 0.625 37.l 

1,2,3,7,8-PeCDD 3.63 2.17 2.66 2.82 26.3 

1,2,3,4,7,8-HxCDD 1.21 0.559 . 0.839 0.869 37.5 

1.2,3,6,7,8-HxCDD 1.60 0.888 1.15 1.21 . 29.7 

1,2,3,7,8,9-HxCDD 2.63 1.25 1.75 1.88 37.3 

1,2,3.4,6, 7 ,8-HpCDD 1.92 0.855 0.874 1.22 50.l 

OCDD 1.14 0.493 0.455 0.696 55.3 

2.3,7,8-TCDF 17.6 8.62 9.93 12.0 40.2 

1.2.3,7.8-PeCDF 18.8 10.8 13.1 14.2 28.9 

2.3.4,7,8-P~CDF 24.2 14.4 17.8 . 18.8 26.3 

1.2.3.4,7,8-HxCDF 15.3 9.54 12.3 12.4 23.1 

1,2,3,6,7,8-HxCDF 7.01 4.21 5.73 5.65 24.8 

2.3,4,6,7,8-HxCDF 4.38 2.73 . 3.32 3.48 24.0 

1.2.3,7,8.9-HxCDF 0.242 0.122 0.161 0.175 35.l 

1.2.3,4,6, 7 ,8-HpCDF 4.16 2.37 2.87 3.13 29.6 

1,2.3.4,7 ,8,9-HpCDF 0.498 0.257 0.266 0.340 40.3 

bCDF 0.605 0.270 0.255 0.377 52.5 

2-7 



50 range. The fact that different feed stocks or combinations of feed stocks were used for each of 

the runs is the most probable explanation for this. The feed stock for Run I was continuous 

during the run. The feed stock for Run 2 was the remainder of the feed stock used during Run I 

·(depleted after approximately the first half of Run 2) plus a portion of a new feed stock of 

different material and different oily coating. The feed stock for Run 3 was a combination of the 

remainder of the second feed stock from Run 2 plus a third feed stock material with yet another 

different oily coating. Each lot of feed stock material used during the testing was added to the 

loading hopper as needed until it was depleted, followed by the next lot until it was depleted and 

so on. Each lot of material was processed as a discrete material type and oily coating with no 

mixing or blending of the three lots. Table 2-5 (dryer outlet) shows concentrations considerably 

lower than the inlet for Runs 1 and 2, whereas for Run 3 the inlet and outlet values are similar. 

The %RSDs generally in the 20 to 30 range still reflect the use of three different lots of feed 

stock. 

Table 2-6 shows the DIF stack emission rate from the chip dryer outlet in micrograms of 

analyte per megagram (µg/Mg) of feed stock for each of the three runs, the average and the 

%RSD. These values were calculated using standard conversion factors (i.e., pounds to grams) 

and from the concentrations given in Table 2-5, the stack flow rates given in Table 2-3 and the 

number of pounds of each feed stock consumed during the test period as supplied by the facility. 

The latter data' set (pounds of feed stock consumed) for each of the three runs was not a 

straightforward calculation. Mitigating factors included: 

• Each lot of feed was processed at a different rate; 

• Combinations of feed stock were used during two of the runs; and 

• Two of the feed stocks were processed beginning on one day, finishing on the 
next day with the process shut down over night. 

For run number one a single lot of feed stock was used, but it was processed over a two day 

period (32,000 pounds in 8 hours on the first day during Run I and 4,740 pounds in 3.5 hours on 

the next day during the first part of Run 2). The feed rate of feed stock consumed during Run I 
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Table 2-6. Chip Dryer, Outlet D/F Emission Rate, µg/Mg Feed . 

Outlet 
Congener Run 1 Run2 ~un3 Average %RSD 

!2,3,7,8-TCDD 4.50 5.41 3.79 4.57 17.7 

1,2,3,7.8-PeCDD 18.3 25.5 . 19.2 21.0 18.5 

l,2,3.4,7,8-HxCDD 6.12 6.56 6.07 6.25 4.36 

1,2.3.6,7,8-HxCDD 8.10 10.4 8.35 8.96 14.3 

1.2,3,7 ,8,9-HxCDD 13.3 14.7 12.6 13.5 7.62 

1,2,3,4,6,7,8-HpCDD 9.71 10.0 6.32 8.69 23.7 

OCDD 5.76 5.79 3.29 4.95 29.0 

2,3,7,8-TCDF 88.9 101.2 71.8 87.3 16.9 

1,2,3,7,8-PeCDF 94.8 126 94.9 105 17.2 

t2,3,4,7,8-PeCDF 122 170 129 140 18.3 

1,2,3,4,7 ,8-HxCDF 77.2 112 89.3 92.8 19.0 

1,2,3,6,7,8-HxCDF 35.4 49.4 41.5 4il 16.7 

2,3,4,6,7 ,8-HxCDF 22.1 32.0 24.0 26.1 20.2 

· 1,2,3,7,8,9-HxCDF l.22 l.43 1.16 1.27 10.9 

1.2.3,4,6,7 .8-HpCDF 21.0 27.8 20.7 23.2 17.2 

1.2,3.4,7 .8,9-HpCDF 2.52 3.01 1.92 2.48 22.0 

OCDF 3.06 3.17 1.85 2.69 27.2 
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was therefore calculated by di vi ding 32,000 by 8. The same logic was followed for Runs 2 and 

3, except that two different lots were used during each run and the average feed rate was 

therefore determined. The feed rate calculations are summarized below: 

Run No. Lot Feed Time-Date Pounds of Feed Feed Rate A. vi::. Feed Rate1 lbs/hr 

8 hrs-12/5/97 32,000 4,000 lbs/hr 4,000 

2 l 3 .5 hrs-12/6/97 4,740 1,354 1,959 
2 2 8 hrs-12/6/97 20,500 2,563 

3 2 8 hrs-12/6/97 20,500 2,563 3,032 
3 3 2 hrs-12/6/97 7,000 3,500 

Table 2-7 shows the D/F congener concentrations in ng/dscm converted to 2,3,7,8-TCDD 

toxicity equivalents as well as a summation of the values presented as total chlorinated dioxins 

and total chlorinated furans. 

Reverberatorv Furnace #1 

A total of four tests was performed collecting samples simultaneously at the inlet and 

outlet of the baghouse associated with furnace number 1. Each test was performed over the 

duration of a batch cycle starting at the time of the first furnace charge and ending at the time of 

the last tap out, a period ranging from approximately five and one-half hours to six and one-half 

hours. The same product was produced during each of the four tests. Each batch followed a 

three stage process: charging, mixing and tap-out. Charging required approximately four hours 

to complete, mixing one hour and tap-out one hour. The highest emissions were observed during 

the charging process (as observed from the real time FTIR data for HCl). A "front-end loader" 

Caterpillar tractor was used to charge feed stock or flux to the furnace approximately every ten 

minutes during the charging stage. As each load was added emissions were visible in the form of 

clouds of black smoke/soot which were captured by an overhead hood and directed to the 

baghouse. 
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Table 2-7. Chip Dryer, 2,3,7,8-TCDD Toxicity Equivalent Concentrations 

2,3,7,8 .ng/dscm 
TCDD 

. Congener TEF1 Run 1 Run2 Run3 Average 

lnJet 

2,3,7,8-TCDD 1.0 0.457 0.536 0.205 0.399 

1,2,3,7,8-PeCDD 0.5 1.87 1.53 . 0.750 1.39 

1.2,3,4,7,8-HxCDD 0.1 0.429 0.365 0.143 0.312 

1,2,3,6,7.8-HxCDD 0.1 0.918 0.670 0.286 0.624 

1,2,3,7,8,9-HxCDD 0.1 1.49 1.19 0.448 l.04 

1,2,3,4,6,7,8-HpCDD 0.01 0.299 0.212 0.0960 0.202 

OCDD 0.001 0.0247 0.0171 0.00821 0.0167 

Total PCDD 3.98 

2.3,7,8-TCDF 0.1 1.43 1.82 0.417 1.22 

1.2,3,7 ,8-PeCDF 0.05 0.506 0.724 0.227 0.486 

t2,3,4,7.8-PeCDF 0.5 . 9.18 10.5 4.20 7.95 

1,2,3,4,7,8-HxCDF 0.1 2.21 2.73 1.54 2.16 

1,2,3,6,7,8-HxCDF 0.1 1.35 1.70 0.643 l.23 

2.3,4.6,7,8-HxCDF 0.1 1.88 . 2.30 0.819 1.66 

1,2.3,7,8.9-HxCDF 0.1 0.114 0.155 0.0357 0.101 

. I ,2,3,4,6,7,8-HpCDF 0.01 0.288 0.326 0.185 0.266 

1,2,3,4,7,8.9-HpCDF 0.01 0.0721 0.0856 0.0217 0.0598 

OCDF 0.001 0.0113 0.0112 0.00414 0.00890 

Total PCDF 15.1 

Outlet 

12,3,7,8-TCDD 1.0 0.890 0.461 0.524 0.625 

1,2.3, 7,8-PeCDD 0.5 1.8 I· 1.09 1.33 1.41 

1,2,3,4,7,8-HxCDD 0.1 0.121 0.0559 0.0839 0.0869 

1,2,3,6.7,8-HxCDD 0.1 0.160 0.0888 0.115 0.121 

I ,2,3.7,8,9-HxCDD 0.1 0.263 0.125 0.175 0.188 

1.2,3,4,6.7.8-HpCDD 0.01 0.0192 0.00855 0.00874 0.0122 
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Table 2-7. (Continued) 

. 2,3,7,8. - ng/dscm 
TCDD 

Congener TEF1 Run 1 Run2 Run3 Average 

OCDD 0.001 0.00114 0.000493 0.000455 0.000696 

rrotal PCDD 2.44 

12,3, 7 ,8-TCDF 0.1 1.76 0.862 0.993 1.20 

1,2,3, 7 ,8-PeCDF 0.05 0.94 0.538 0.656 0.710 

12.3,4, 7 ,8-PeCDF 0.5 12.1 7.22 8.90 9.40 

1,2,3.4,7,8-HxCDF 0.1 1.53 0.954 1.23 1.24 

1,2,3,6, 7 ,8-HxCDF 0.1 0.701 0.421 0.573 0.565 

2,3,4,6,7 ,8-HxCDF 0.1 0.438 0.273 0.332 0.348 

1,2,3,7,8,9-HxCDF 0.1 0.0242 0.0122 0.0161 0.0175 

1.2,3,4,6.7,8-HpCDF 0.01 0.0416 0.0237 0.0287 0.0313 

1.2.3,4,7 ,8,9-HpCDF 0.01 0.00498 0.00257 0.00266 0.00340 

bCDF 0.001 0.000605 0.000270 0.000255 0.000377 

Total PCDF 13.5 

1Toxicity Equivalence Factor 

Tables 2-8 and 2-9 present the concentration, in ng/dscm, of the selected D/F congeners 

by run number, the average concentration over the three runs and the %RSD for the reverberatory 

furnace No. l inlet and outlet, respectively. These values were calculated by dividing the 

reported analytical results, in ng, by the appropriate sample volume collected, in dscm, from 

Table 2-2. As indicated in Table 2-8 (furnace inlet) the concentration value of the 

octachlorofuran in Run 2 is presented as a "greater than" value and should be considered an 

estimate. The amount of this analyte detected in the sample extract exceeded the calibration 

curve. 
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Table 2-8. Reverberatory Furnace #1, Inlet D/F Concentration, ng/dscm 

Inlet 
Congener Run I Run 2 Run3 Run4 Average %RSD 

~.3,7,8-TCDD 0.177 0.191 0.156 0.132 0.164 15.7 

1,2,3,7 ,8-PeCDD 1.04 1.34 0.872 0.930 1.05 20.I 

L2,3.4,7,8-HxCDD 1.17 1.45 0.949 1.21 l.20 17.2 

1,2,3,6, 7,8-HxCDD 1.90 2.18 1.46 1.91 1.86 15.9 

1,2,3,7 ,8,9-HxCDD 2.68 3.20 2.13 2.66 2.67 16.4 

1,2,3,4,6,7,8-HpCDD 11.2 14.9 8.44 10.3 11.2 24.2 

OCDD 18.1 23.4 12.1 16.3 17.5 26.9 

2.3,7.8-TCDF 3.01 4.33 2.69 3.46 3.37 21 .0 

1,2,3.7,8-PeCDF 4.05 4.22 3.54 4.08 3.97 7.53 

~.3,4, 7 ,8-PeCDF 7.64 8.58 6.10 7.42 7.43 13.7 

1.2.3,4,7.8-HxCDF 26.2 26.6 18.7 25.2 24.2 15.4 

1.2,3,6, 7,8-HxCDF 9.06 9.54 6.64 8.40 8.41 15. I 

2,3,4,6. 7,8-HxCDF 13.8 14.5 9.87 12.2 12.6 16.3 

1,2.3,7 ,8,9~HxCDF 0.805 0.833 0.641 0.724 0.751 . 11.6 

1,2.3.4,6,7 ,8-HpCDF 42.3 53.8 27.4 40. l 40.9 26.4 

1.2,3,4,7,8,9-HpCDF 6.44 9.27 4.38 6.61 6.68 30.0 

~CDF 37.4 177* 20.4 41.3 68.9 104.9 

*Signal above calibration range 
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Table 2-9. Reverberatory Furnace #1, Outlet D/F Concentration, ng/dscm 

Outlet 
Congener Run 1 Run2 Run3 · Run4 Average %RSD 

12.3,7,8-TCDD 0.00554* 0.00284* 0.00576 0.00264* 0.00419 40.1 

1,2,3,7,8-PeCDD 0.0249 0.00711 * 0.00863* 0.00396* 0.0112 84.1 

1,2,3,4,7,8-HxCDD ·0.0235 0.00284* 0.00288* 0.00264* 0.0080 130 

1,2,3,6,7,8-HxCDD 0.0374 0.00569* 0.00719* 0.00528* 0.0139 113 

1,2,3,7 ,8,9-HxCDD 0.0568 0.00853* 0.00863* 0.00528* 0.0198 125 

l ,2,3,4,6,7,8-HpCDD 0.166 0.0228 0.0173 0.0198 0.0565 129 

PCDD 0.249 0.0384 0.0230* 0.0317 0.0856 128 

12,3,7,8-TCDF 0.115 0,0811 0.0993 0.0356 0.0827 41.5 

1.2,3,7,8-PeCDF 0.126 0.0413 0.0547 0.0198 0.0604 76.2 

2,3,4,7,8-PeCDF 0.222 0.0569 0.0734 0.0290 0.0952 90.5 

1,2,3.4. 7.S-HxCDF 0.485 0.0768 0.0806 0.0580 0.175 118 

1.2,3.6,7,8-HxCDF 0.180 0.0299 0.0302 0.0198 0.0650 118 

. t2,3,4,6, 7.8-HxCDF 0.235 0.0327 0.0317 0.0264 0.0816 126 

I ,2,3.7,8,9-HxCDF 0.0125* 0.00142* 0.00144* 0.00264* 0.00449 119 

1,2,3,4,6, 7 ,8-HpCDF 0.665 0.0967 0.0590 0.0818 .0.226 130 

1,2,3,4.7,8,9-HpCDF 0.120 0.0156 0.00719* 0.0106* 0.0385 142 

OCDF 0.554 0.171 0.0345 0.0607 0.205 117 

*Values below calibration curve and/or less than 5 x MDL; should be considered estimates 
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The observed concentrations for the four runs at the inlet are generally of the same 

magnitude as indicated by the low %RSDs. Table 2-9 (furnace outlet) shows the concentrations 

to be considerably lower than those at the inlet by a factor of 10 to 100. Several of the analytes 

exhibited a concentration level below the calibration curve, less than 5 times the detection limit 

or not detected. These factors contribute to the high %RSD observed, not unusual in this 

situation. · 

Table 2-10 shows the D/F stack emission rate from the furnace number 2 outlet in 

Jllicrograms of analyte per megagram (µg/Mg) of feed stock for each of the four runs, the average 

and the %RSD. These values were calculated using standard conversion factors (i.e., pounds to 

grams), the concentrations given in Table 2-9, the stack flow rates given in Table 2-3 and the 

number of pounds of feed stock consumed during the test period as supplied by the facility. 

Although the feed stock was added only during the first four hours of each batch, the feed rate 

was calculated using the total pounds consumed divided by the length of the total batch process. 

This calculation process was necessary to correspond with the emissions collected by the 

integrated sample over the duration of the entire batch process including charging, mixing and 

tap-out. The latter data set (pounds of feed stock consumed) for each of the four runs is given 

below: 

Run No. Lot Batch Time-Date Feed Consumed. lbs. Feed Rate. lbs./hr 

6 hrs- I 2/8/97 70,200 11,700 

2 2 6.5 hrs-12/9/97 70,200 10,800 

3 3 5.75 hrs-12/10/97 75,600 13,148 

4 4 6.5 hrs- I 2/11/98 81.ooo 12,462 

Table 2-11 shows the congener concentrations in ng/dscm converted to 2,3,7,8-TCDD 

toxicity equivalents as well as a summation of the values presented as total chlorinated dioxins 

and total chlorinated furans. 
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Table 2-1 O. Reverberatory Furnace #1, Outlet D/F Emission Rate, µg/Mg Feed 

Outlet 
Congener Run 1 Run2 Run3 Run4 Average %RSD 

2.3,7,8-TCDD 0.0505 0.0256 0.0433 0.0202 0.0349 41.0 

1,2,3,7,8-PeCDD 0.227 0.0648 0.0649 0.0303 0.0968 91.4 

1.2,3,4,7,8-HxCDD 0.215 0.0259 0.0216 0.0202 0.0706 136 

1.2,3,6,7,8-HxCDD 0.341 0.0519 0.0541 0.0404 0.122 120 

1,2,3,7,8,9-HxCDD 0.518 0.0778 0.0649 0.0404 0.175 131 

1,2,3,4,6,7,8-HpCDD 1.52 0.207 0.130 0.152 0.501 135 

OCDD 2.27 0.350 0.173 0.242 0.760 133 

2,3,7,8-TCDF 1.05 0.739 0.746 0.273 0.702 45.6 

1,2,3.7,8-PeCDF 1.15 0.376 0.411 0.152 0.522. 83.l 

t2.3,4,7,8-PeCDF 2.02 0.519 0.552 0.222 0.828 97.6 

1,2,3.4. 7.8-HxCDF 4.42 0.700 0.606 0.444 1.54 125 

1,2,3,6,7,8-HxCDF 1.64 0.272 0.227 0.152 0.573 125 

2,3,4,6,7,8-HxCDF 2.15 0.298 0.238 0.202 0.721 132 

1,2,3,7,8,9-HxCDF 0.114 0.0130 0.0108 0.0202 0.0394 126 

l ,2,3,4,6,7,8-HpCDF 6.06 0.882 0.444 0.626 2.00 135 

1.2.3.4,7 ,8,9-HpCDF 1.10 0.143 0.0541 0.0808 0.344 147 

OCDF 5.05 1.56 0.260 0.465 1.83 121 
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Table 2-11. Reverberatory Furnace #1, 2,3,7,8-TCDD Toxicity Equivalent 
Concentrations 

2,3,7,8- ng/dscm 
TCDD 

Congener TEF 1 Run 1 Run2 Run3 Run4 

Inlet 

2,3,7,8-TCDD 1.0 0. 177 0.191 0.156 0.132 

1,2,3,7,8-PeCDD 0.5 0.519 0.672 0.436 0.465 

1,2,3,4.7.8-HxCDD 0.1 0.117 0.145 0.095 0.121 

1,2,3,6, 7 .8-HxCDD 0.1 0.190 0.218 0.146 0.191 

1,2,3,7,8.9-HxCDD 0.1 0.268 0.320 0.213 0.266 

1.2,3.4,6, 7.8-HpCDD 0.01 0.112 0.149 0.084 0.103 

OCDD 0.001 0.0181 0.0234 0.0121 0.0163 

Total PCDD 

2.3,7.8-TCDF 0.1 0.301 0.433 0.269 0.346 

1,2,3.7.S-PeCDF 0.05 0.203 0.211 0.177 0.204 

2,3,4,7,8-PeCDF 0.5 3.82 4.29 3.05 3.71 

1,2,3,4, 7 .8-HxCDF 0.1 2.62 2.66 1.87 2.52 

1,2,3,6.7.8-HxCDF 0.1 0.906 0.954 0.664 0.840 

2.3,4.6. 7,8-HxCDF 0.1 1.38 1.45 0.987 1.22 

1,2.3,7,8.9-HxCDF 0.1 0.0805 0.0833 0.0641 0.0724 

1.2,3.4,6.7.8-HpCDF 0.0 I 0.423 0.538 0.274 0.401 

1.2,3.4.7,8.9-HpCDF 0.01 0.0644 0.0927 0.0438 0.0661 

PCDF 0.001 0.0374 0.177 0.0204 0.0413 

rrotal PCDF 

Outlet . 

2,3,7,8-TCDD 1.0 0.00554 0.00284 0.00576 0.00264 

1.2,3. 7 .8-PeCDD 0.5 0.0125 0.00356 0.00432 0.00198 

1.2,3.4,7.8-HxCDD 0.1 0.00235 0.000284 0.000288 0.000264 

1,2,3,6.7 .8-HxCDD 0.1 0.00374 0.000569 0.000719 0.000528 

1,2,3.7.8,9-HxCDD 0.1 0.00568 0.000853 0.000863 0.000528 
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Average 

0.164 

0.523 

0.120 

0.186 

0.267 

0. l 12 

0.0175 

1.39 

0.337 

0.199 

3.72 

2.42 

0.841 

1.26 

0.0751 

0.409 

0.0668 

0.0689 

9.39 

0.00419 

0.00558 

0.000798 

0.00139 

0.00198 



Table 2-11. (Continued) 

2,3,7,8- ng/dscm 
TCDD 

Congener TEF1 Run 1 Run2 Run3 Run4 Average 

1,2,3,4,6,7,8-HpCDD. 0.01 0.00166 0.000228 0.000173 0.000198 0.000565 

OCDD 0.001 0.000249 0.000038 0.000023 0.000032 0.0000856 

Total PCDD 0.0146 

2,3,7,8-TCDF 0.1 0.0115 0.00811 °'-00993 0.00356 0.00827 

l ,2,3,7 ,8-PeCDF 0.05 0.00630 0.00206 0-.00273 0.000989 0.00302 

12,3,4,7,8-PeCDF 0.5 0.111 0.0284 0.0367 0.0145 0.0476 

1,2,3,4,7,8-HxCDF 0.1 0.0485 0.00768 0.00806 0.00580 0.0175 

1,2,3,6,7,8-HxCDF 0.1 0.0180 0.00299 0.00302 0.00198 0.00650 

2,3,4,6,7 ,8-HxCDF 0.1 0.0235 0.00327 0 .. 00317 0.00264 0.00816 

1.2.3.7 .8,9-HxCDF 0.1 0.00125 0.000142 0.000144 0.000264 0.000449 

1,2,3,4,6,7,8-HpCDF 0.01 0.0.0665 0.000967 0.000590 0.000818 0.00226 

1.2,3,4,7,8.9-HpCDF 0.01 0.00120 0.000156 0.000072 0.000106 .0.000385 

~CDF 0.001 0.000554 0.000171 0.000035 0.000061 0.000205 

Total PCDF . 0.0944 

'Toxicity Equivalence Factor 

2.3 HCI Results 

2.3. 1 Overview 

Three 4-hour HC1/Cl2 tests were performed at the inlet and outlet of the baghouse 

associated with the chip dryer operation (total of 6) and four 6~haurtests were performed at the 

inlet and outlet of the baghouse associated with the reverberatory furnace number 1 (total of 8). 

The sampling and analysis procedures followed EPA Method 26A protocot Prior to testing, the 

plant personnel replaced all fabric filters in the baghouse with new ones and performed the 

appropriate leak checks. All analyses were performed by ion chromatography using the samples 

as received from the field. Any compound that was not detected is reported as a "less than" 
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value with this value being the instrument detection limit. A "less than" value rather than a "O" is 

used in all appropriate calculations. All HCI/Cl2 raw data can be found in Appendix C of this 

report. 

2.3.2 HCI Emission Results 

Chip Dryer 

The baghouse associated with the chip dryer is injected with lime (hydrated calcium 

hydroxide) for the purpose ofreducing HCl emissions. The reaction between the two compounds 

forms calcium chloride and water. The lime injection to the baghouse was continuous at a feed 

rate of approximately 50 pounds per hour. Table 2-12 gives the concentration, in micrograms per 

dry standard cubic meters (µg/dscm), the average concentration over the three runs and the 

%RSD for the inlet and outlet respectively. The results for Run 3 inlet are invalid as the sample 

was compromised during sample recovery in the field. Chlorine was not detected· (at the 

instrument detection limit) in any samples at either the inlet or the outlet. The HCl results for 

Runs 1 and 2 inlet and Runs l and 2 outlet are very consistent among themselves with. the outlet 

concentrations representing about 3% of the amount entering the baghouse. Table 2-13 gives the 

concentrations in parts per million (ppm) in order to provide an easy comparison to the FTIR 

results which are also presented in ppm and provided in Section 2.5 of this report. 

The emission rate of HCI/Cl2, in pounds/hour (lbs/hr), was calculated using the 

concentration results from Table 2-12 and the stack flow rate data from Table 2-3 and is 

presented in Table 2-14. Using the average emission rates calculated for the inlet and the outlet, 

a baghouse percent removal efficiency for HCI was determined to be 96.9%, as shown in · 

Table 2-15. The emission rate of HCl/Cl2 was also determined as pounds per ton of feed stock 

using the data given in Table 2-14 and the feed stock feed rates for the chip dryer given in 

Section 2.2.2 above. These results are given in Table 2-16. 
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Table 2-12. HCI and Cl2 Concentration, µg/dscm 

Location Parameter Run 1 Run2 Run3 Run4 

ChipDryer Inlet1 HCI 43704 37254 6102 NA 

Cl2 <191 <198 <179 NA 

Chip Dryer Outlet HCl 1367 1899 202 NA 

Cl2 <123 <137 <168 NA 

Furnace 1 Inlet HCI 119887 119768 66034 109455 

CI2 188* 4305 783 231* 

Furnace 1 Outlet HCI 689 764 2379 1262 

CJ, <66.2 129* <62.4 <45.6 

*Less than 5 x MDL 
'Run 3 compromised during sample recovery 

Table 2-13. HCI and Cl2 Concentration, ppm 

Location Parameter Run 1 Run2 Run3 Run4 

Chip Dryer Inlet1 HCI 29.6 25.3 4.14 NA 

CJ, <0.067 <0.069 0.062 NA 

Chip Dryer Outlet HCI 0.927 1.288 0.137 NA 

Cl 2 <0.043 <0.048 <0.058 NA 

Furnace I Inlet HCI 81.3 81.2 44.8 74.2 

CJ, 0.066* 1.50 0.273 0.081 * 

Furnace 1 Outlet HCI 0.467 0.518 1.61 0.856 

Cl, <0.023 0.045* <0.022 <0.016 

*Less than 5 x MDL 
1Run 3 compromised during sample recovery 
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Table 2-14. HCI and Cl2 Emission Rate, lbs/hour 

Location Parameter Run 1 Run2 Run3 Run4 Average %RSD 

Chip Dryer Inlet1 HCI 0.820 0.798 0.115 NA2 0.809 NA 

Cl2 <0.00359 <0.00423 <0.00338 NA 0.00391 NA 

thip Dryer Outlet HCI 0.0276 0.0429 0.00424 NA 0.0249 78. l 

Cl2 <0.00249 <0.00310 <0.00352 NA 0.00304 17.1 

i=urnace l Inlet HCI l l.4 10.5 5.88 8.38 9.05 27.3 

Cl2 0.0179* 0.379 0.0698 0.0177* 0.121 143.4 

i=umace l Outlet HCl 0.0760 0.0760 0.227 0.112 0.123 58.3 

CI~ <0.00731 0.0128* <0.00596 <0.00407 0.00754 50.0 

*Less than 5 x MDL; should be considered an estimate · 
1Run 3 compromised during sample collection; Runs I and 2 used to calculate average 
2NA=Not Applicable 

Table 2-15. HCI Removal Efficiency 

Average Emission Rate, lbs/hour 

Location Inlet 

Chip Dryer 0.809 

Furnace # l, Cond. 11 10.97 

Furnace #l. Cond. 22 7.13 

Condition 1 = continuous lime feed, Runs I and 2 
Condition 2 = 50 lbs. lime every 2 hours, Runs 3 and 4 
1 Average of runs I and 2 . 
2 Average of runs 3 and 4 
3Removal Efficiency= (inlet-outlet/inlet) x. I 00 
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Outlet 

0.0249 

0.0760 

0. 170 

Removal 
Efficiency, % 3 

96.9 

99.3 

97.6 



Table 2-16. HCI and Cl2 Emission Rate, lbs!Ton of Feed 

Location Parameter Run 1 Run2 Run3 Run4 Average 

thip Dryer Inlet' HCI 0.410 0.814 0.0759 NA2 0.612 

Cl2 0.00180 0.00432 0.00222 NA 0.00306 

2hip Dryer Outlet HCl 0.0138 0.0438 0.00279 NA 0.0201 

Cl2 0.00124 0.00317 0.00232 NA 0.00224 

i::urnace 1 Inlet HCl 1.95 1.95 0.895 1.34 1.54 

Cl2 0.00305 0.0702 0.0106 0.00284 0.0217 

furnace 1 Outlet HCl 0.0130 0.0141 0.0346 0.0180. 0.0199 

Clo 0.00125 0.00238 0.000908 0.000653 0.00130 

'Run 3 compromised during sample collection, Runs 1 and 2 used to calculate average 
2NA, Not Applicable 

Reverberatorv Furnace Number 1 

%RSD 

NA 

NA 

105 

42.9 

33.5 

150 

50.3 

58.7 

The results for the reverberatory furnace #1 are given in Tables 2-12 through 2-16 

following the same sequence as the chip dryer. During Test Runs 1 and 2, lime was fed 

continuously to the baghouse (Condition 1). During Test Runs 3 and 4, lime was added to the 

lime feed hopper at the rate of one 50 lb bag every two hours (Condition 2). Lime was consumed 

at the rate of approximately 50 pounds per 30 minutes during the test period. The concentration 

results presented in Tables 2-12 and 2-13 for HCl for Runs 1 and 2 are consistent among 

·themselves for both the inlet and outlet. Run 4 inlet results were consistent with Runs 1 and 2. 

However, the outlet results were approximately a factor of 2 higher than for Runs 1 and 2. The 

fact that one of the four baghouse modules (module 4) had developed a leak and was off-line 

could be a possible explanation for this observation. The Run 3 inlet HCl concentration was 

observed to be approximately half that for the other runs, possibly because furnace Cl2 flow 

supply was not turned on until at least an hour into the test. 
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The baghouse removal efficiency for HCI was determined for Condition 1 using the 

average of the emission rate results from Runs 1 and 2 and for Condition 2 using the average of 

Runs 3 and 4. The results are presented in Table 2-15. The removal efficiency for Condition 2 

was slightly less than that for Condition 1, with both well above 95%. The emission rate of 

HC1/Cl2 was also determined as pounds per ton of feed stock using the data given in Table 2-14 

and the feed stock feed rates for the furnace given in Section 2.2.2, above. These results are 

given in Table 2-16. 

2.4 Particulate Results 

2.4.1 Overview 

Particulate matter e.missions were determined from the same sampling trains used for the 

determination of HCl emissions. PM collected on the filter and in the front half acetone rinse 

(nozzle, probe, front-half filter holder) was analyzed gravimetrically. PM stack concentrations in 

grains per dry standard cubic meter (gr/dscm), PM emission rate in pounds per ton of feed 

(lbsff on) a.nd pounds per hour (lbs/Hr), and the PM removal efficiency of each baghouse as a 

percent(%) for the chip dryer and furnace number I operations are presented below. The results 

of the PM testing are presented in Tables 2-17 through 2-20. All raw data for the PM 

determinations can be found in Appendix D. 

2.4.2 Particulate Emission Results 

Chip Drver 

Table 2-17 gives the concentration, in gr/dscm, the average concentration over the three 

runs and the %RSD for the inlet and outlet. The average of the three runs was 20.3 and 0.778 for 

the inlet and outlet, respectively. 
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Table 2-17. Stack Gas Particulate Matter Concentration, gr/dscm 

gr/dscm 

Baghouse Location Run 1 Run2· Run3 Run4 Average %RSD 

2hip Dryer Inlet 27.8 19.3 13.9 NA 20.3 34.5 

Chip Dryer Outlet 2.07 0.529 1.10 NA 1.23 63.2 

i:urnace 1 Inlet 7.33 5.06 3.21 3.86 4.86 37.3 

i:::urnace 1 Outlet 0.142 0.0242 0.0 I 03 0.00599 0.0455 142 

Table 2-18. Particulate Matter Emission Rate, lbs/hour 

lbs/hour 

Baghouse Location Run 1 Run 2 Run3 Run4 Average %RSD 

Chip Dryer Inlet 33.8 26.8 17.0 NA 25.9 32.6 

2hip Dryer Outlet 2.71 0.775 1.49 NA 1.66 59.0 

i:;urnace 1 Inlet 45.2 28.9 18.5 . 19. l 27.9 44.6 

furnace I Outlet 1.01 0.156 0.0637 0.0346 0.317 147 

Table 2-19. Baghouse Particulate Removal Efficiency,% 

·lbs/hr 

Avg. Inlet Avg. Outlet Removal 
Location Rate Rate Efficiency% 

Chip Dryer Baghouse 25.9 1.66 93.6 

Furnace 1 Bai:rhouse 27.9 0.317 98.9 
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Table 2-20. Particulate Matter Emission Rate, lbs!Ton of Feed 

lbs/ton of Feed 

Baghouse Location Run 1 Run2 Run3 Run4 Average %RSD 

Chip Dryer Inlet I 6.9 27.3 11.190 NA 18.5 44.3 

Chip Dryer Outlet 1.35 0.791 0.982 NA 1.04 27.5 

furnace I Inlet 7.73 5.35 2.82 3.07 4.74 48.3 

i::urnace I Outlet 0. 173 0.0289 0.00970 0.00555 0.0543 147 

The emission rate of PM, in lbs/hr, was calculated using the concentration results from 

Table 2-17 and the stack flow rate data from Table 2-3 and is presented in Table 2-18. Using the 

average emission rates calculated for the inlet and the outlet, a baghouse percent removal 

efficiency for PM was determined to be 93.6%, as shown in Table 2-19. The emission rate of 

PM was also determined as pounds per ton of feed stock using the data given in Table 2-18 and 

the feed stock feed rates for the chip dryer given in Section 2.2.2 above. These results are given 

in Table 2-20. 

Reverberatorv Furnace Number 1 

Table 2-17 gives the concentration, in gr/dscm; the average concentration over the four 

runs and the %RSD for the inlet and outlet. The average of the four runs was 4.68 and 0.0455 for 

the inlet and outlet respectively. The inlet PM concentrations for Runs 1 and 2 (condition 1) are 

noticeably higher than for Runs 3 and 4 (condition 2), possibly due to the lower lime injection 

rate that occurred during Runs 3 and 4. The high variability between the outlet results is due to 

the low mass of PM present on the filters. Values near the limit of detection have inherent 

increased variability. 

The emission rate of PM, in lbs/hr, was calculated using the concentration results from 

Table 2- I 7 and the stack flow rate data from Table 2-3 and is presented in Table 2-18. Using the 
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average emission rates calculated for the inlet and the outlet, a baghouse percent removal 

efficiency for PM was determined to be 98.9%, as shown in Table 2-19. The emission rate of 

PM was also determined as pounds per ton of feed stock using the data given in Table 2-18 and 

the feed stock feed rates for furnace number 2 given in Section 2.2.2 above. These results are 

given in Table 2-20. 

2.5 FTIR Results 

2.5. 1 Overview 

FTIR data for HCl and other species were collected at the inlet and outlet of the 

. baghouses associated with the chip dryer and reverberatory furnace 1. FfIR data collection was 

synchronized with manual HCl and dioxin/furan testing to allow semi-quantitative comparison of 

the FTIR and manual HCl results. Due to partitioning of FrIR analysis time between 

unconditioned and conditioned inlet/outlet samples, only 25% of FTIR data during a given run on 

the chip dryer and 38% on the furnace were collected simultaneously with the corresponding 

inlet or outlet manual train sampling. 

FfIR data were collected at each location by alternating sample analysis between inlet 

and outlet every I 0 minutes. Both inlet and outlet sampling systems continuously withdrew 

sample from their respective location. Each 10 minute measurement period contained ten I 

minute average data points. The first two data points from each period were discarded to 

eliminate data for samples containing both inlet and outlet sample gas. Two data points 

correspond to the measured response time of the complete FfIR sampling and analysis system 

(see below for details on measurement of system response time) A 1 minute average data point 

is generated by analysis of a composite spectrum consisting of an average of 43 FfIR spectra 

collected over the I minute time period. 

Section 2.1 gives the schedule of the tests performed at the Culp facility. Both 

unconditioned samples and conditioned samples were analyzed. Conditioned samples were 
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generated by passing the raw sample gas through a water vapor/carbon dioxide scrubbing system 

(See Section 5.3 for details). Unconditioned and conditioned samples extracted from the chip 

dryer baghouse were measured during the first and last two-hour periods for each four hour run, 

respectively. At the reverberatory furnace# 1, the sampling order went as follows: 2 hours 

unconditioned, l hour conditioned, and 2 hours unconditioned. Two unattended unconditioned 

overnight runs were also conducted to look continuously at reverberatory furnace #1 hood 

baghouse outlet emissions. Those results are reported in Section 2.5.2.2. 

Baghouse removal efficiency for HCI was measured from the inlet/outlet data from each 

location and is reported in Section 2.5.2.2. Optimization of the reverberatory furnace I bagnouse 

for HCl removal was also carried out. The removal efficiency was found to exceed 90% for all 

tests at all lime injection rates'tested. 

EPA Method 301 validation tests for HCl were carried out on the chip dryer baghouse 

outlet, and reverberatory furnace #1 baghouse inlet and outlet. In all three tests, the Method 30 I 

·statistical calculations showed that the FTIR method demonstrated acceptable precision and no 

statistically significant bias for HCI. Details of the validation results can be found in 

Section 2.5.2. l. 

A comparison of the FTIR and Method 26A results for both the chip dryer and furnace 

tests are presented in Section 2.5.2.6 

2.5.2 FTIR Emission Results 

This section contains the FfIR EPA Method 301 HCl validation results, HCl test results, 

and screening results for the chip dryer and reverberatory furnace #1 hood baghouse inlet and 

outlet. Also included are results for the reverberatory furnace #1 hood baghouse HCl removal 

efficiency optimization tests. 
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2.5.2.1 EPA Method 301 FTIR Validation Results for HCI 

EPA Method 30 l validation testing for HCl was performed on the chip dryer outlet, and 

reverberatory furnace #1 hood inlet/outlet. The spiking procedure is given in Section 5.3.2. Five

minute measurement periods were used for the chip dryer outlet, while I-minute measurement 

periods for both inlet and outlet of the reverberatory furnace #I were used. The I-minute periods 

were used because of the rapidly fluctuating nature of the furnace emissions. Table 2-2 I 

summarizes the validation results. 

Table 2-21. Summary of EPA Method 301 FTIR Validation Results for HCI 

Spikecl/Unspiked Statistical I y 
Precision Significant 

Location Date Acceptable? Bias? 

Chip Dryer Outlet I2/03/97 Yes/Yes No 

Furnace l Inlet I2/07/97 Yes/Yes No 

Furnace 1 Outlet 12/07/97 Yes/Yes No 

Note: Acceptable precision is equal to or less than 50% RSD. 

Detailed results of the validation testing can be found in Appendix E. 

2.5.2.2 FTIR HCI Test Results 

The estimated FTIR HCl detection limit for this study is 0.05 ppmv. 

While it is instructive to compare HCI results from both FTIR and manual methods, care 

must be taken in interpreting the two sets of results. The FTIR system measured HCl at a given 

inlet or outlet only 25 % of the time; the corresponding manual method was integrated over the 

entire sampling period. Half of the FTIR instrument analysis time was split equally between inlet 

and outlet as unconditioned and conditioned samples. Since HCI was measured only in 
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unconditioned samples, this sampling scheme results in a 25% duty cycle for the total run for 

HCI measurement at a given inlet or outlet. The potential difference between FfIR and manual 

· results will increase with greater fluctuations in the HCl concentration during the run, since the 

FfIR captures 25% of the manual method sample for a given inlet or outlet run. Greatest 

fluctuation in HCl was observed during charging operations on the furnace #I inlet to the 

baghouse. 

Results given below are organized by location. HCl removal efficiency was also 

calculated for each run. 

Chip Dryer Baghouse Outlet/Inlet HCl Results-Table 2-22 gives a summary of the. 

chip dryer baghouse outlet/inlet FfIR HCl results. The average inlet concentrations were 

consistent between runs, but the outlet concentrations varied by a factor of 10. 

During Run l, a large slug of particulate matter filled the FfIR inlet heated filter 

assembly which prevented sampling of the inlet gas. The FfIR system was allowed to measure 

the outlet while the inlet filter system was cleaned; thirty more data points were therefore 

measured on the outlet versus the inlet. These extra 30 data points were reported in the 

preliminary data, but they are not included in the results presented in Table 2-22. The removal of 

the extra 30 data points does not cause any significant changes in the Run 1 results, however. 

Reverberatory Furnace 1 Baghouse Outlet/Inlet HCl Results-Table 2-23 gives the 

FfIR HCl results for the reverberatory furnace baghouse inlet and outlet during charging of the 

. furnace with scrap aluminum. Table 2-24 shows the FfIR HCl results for the reverberatory 

furnace #1 hood baghouse inlet and outlet during tapping operations. In all cases, HCl removal 

efficiency due to the lime-injected baghouse was greater than 90 percent. 
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Table 2-22. Chip Dryer FTIR HCI Results, ppmv 

Run 1 Run2 Run3 

Date 12/05/97 12/06/97 12/06/97 

0800 - 0900 
Time 0930 - 1130 0835 -1040 1546 -1746 

Location inlet outlet inlet outlet inlet outlet 

Average 8.91 0.65 8.25 5.30 6.79 2.42 

SD 6.42 0.54 11.67 4.17 4.44 2.72 

Maximum . 22.89 2.54 52.05 19.28 20.40 13.37 

Minimum 2.11 0.10 1.22 1.16 0.77 0.86 

NDP 72 72 48 48 48 48 

RE 92.7 35.8 64.4 

SD - Standard Deviation 
NDP - Number of data points measured 
RE- Removal Efficiency i.n percent: IOO X (Avg. inlet- Avg. outlet)/ Avg. inlet 

Table 2-23. Reverberatory Furnace #1 Baghouse FTIR HCI Results During 
Charging, ppmv 

Run 1 Run2 Run3 Run4 

Date 12/08/97 12/09/97 12/10/97 12/11/97 

Time 945 - 1200 1220 -1420 1114 - 1334. 0618 - 0848 

Location inlet outlet inlet outlet inlet outlet inlet outlet 

Average 136.94 5.20 58.48 2.72 42.27 3.64 132.42 4.57 

SD 145.00 4.80 122.37 1.15 71.67 1.65 159.55 3.46 

Maximum 645.4 21.50 756.72 6.76 330.79 9.40 634.60 14.39 

Minimum 9.80 0.73. 7.59 1.14 4.07 1.59 12.25 1.36 

NDP 51 56 48 48 56 56 64 56 

RE 96.2 95.3 ·91.4 96.6 

SD - Standard Deviation 
NDP - Number of data points measured 
RE-Removal Efficiency in percent: IOO X (Avg. inlet- Avg. outlet)/ Avg. inlet 
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Table 2-24. Reverberatory Furnace #1 Baghouse FTIR HCI Results During 
Tapping, ppmv 

Run 1 Run2 Run3 Run4 

Date 12/08/97 12/09/97 12/10/97 12/11/97 

Time 1555 -1825 1430 -1710 0958. 1258 

Location inlet outlet inlet outlet inlet outlet inlet outlet 

Average 57.95 2.17 54.54 1.96 46.84 1.59 41 .. 09 1.58 

SD 19.84 0.66 34.67 0.68 21.47 0.48 15.57 0.58 

Maximum 89.16 3.85 155.58 3.85 . 84.51 3.07 63.45 . 3.59 

Minimum 13.83 1.30 0.93 1.06 2.27 0.94 0.94 0.72 

NDP 56 64 64 56 64 64 72 72 

RE 96.3 96.4 96.6 96.2 

SD - Standard deviation 
NDP - Number of data points measured 
RE-Removal Efficiency percent: 100 X (Avg. inlet- Avg. outlet)/ Avg. inlet 

Tables 2:.23 and 2-24 clearly show that the respective inlet and outlet concentrations 

during charging are somewhat higher on average than during tapping. This result is expected, 

due to the nature of the loading process, where hydrocarbons from oils coated on the charge 

material provide the source of hydrogen for HCI production. Tapping operations do not involve 

the addition of any material to the furnace, so the HCI levels would be expected to be lower. 

Further examination of the data shows that the standard deviation of HCl inlet and outlet 

levels during loading is significantly higher than during tapping. This variation stems from the 

greater variation in the HCI emissions during loading due to the periodic addition of hydrocarbon 

material to the furnace. During tapping operations, the furnace is not charged, and less variation 

is expected. 

Tables 2-25 and 2-26 are the combined loading and tapping results and a grand average of 

all 4 runs, respectively.· The combined results were generated by an average of the respective 
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Table 2-25. Combined Charging and Tapping Reverberatory Furnace #1 
Baghouse FTIR HCI Results, ppmv · 

Run 1 Run2 Run3 Run4 

Date 12/08/97 12/09/97 12/10/97 12/11/97 

Location Inlet Outlet Inlet Outlet Inlet Outlet Inlet Outlet 

Average 95.60 3.58 56.23 2.31 44.71 2.55 84.07 2.89 

RE 96.25 95.89 94.30 96.56 

RE- Removal Efficiency in percent: 100 X (Avg. inlet- Avg. outlet)/ Avg. inlet 

Table 2-26. Reverberatory Furnace #1 Bag house FTIR HCI Results -
Grand Average, ppmv 

Location Inlet Outlet 

Average 70.15 2.83 

RE 95.96 

RE- Removal Efficiency in percent: 100 X (Avg. inlet- Avg. outlet)/Avg. inlet 

data in Tables 2-23 and 2-24 weighted by the number of sample points. Computation of the 

grand average was a simple unweighted average of the 4 runs. 

Table 2-27 gives the FTIR HCI results of the unconditional reverberatory furnace· 1 

baghouse outlet during two overnight periods .. Five minute averages were collected for each data 

point, instead of the .usual I minute average collected in all other tests. 

2.5.2.3 FTIR Process Optimization 

· The reverberatory furnace #1 hood baghouse HCl destruction efficiencies were measured 

as a function of lime injection rate. Examination of Table 2-23 shows there is no apparent effect 

of lime injection rate on the measured removal efficiency. Runs 1 and 2 utilized a continuous 

lime injection at a rate of 50 lbs per half hour. Runs 3 and 4 examined the emissions during a 

lime 
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Table 2-27. Reverberatory Furnace #1 Hood Baghouse Outlet HCI Results -
Overnight, ppmv 

Run 1 Run2 

Date 12/(09-10)/97 .. 12/(10-11)/97 

Time 1947 -1015 1815. 0415 

Location Outlet Outlet 

Average 0.40 0.45 

Standard 0.44 0.48 
Deviation 

Maximum 2.09 2.60 

Minimum 0.00 0.00 

Number of 174 120 
Data Points 

injection rate of 50 lbs per half hour period with 50 lb being added every 2 hours. In all cases, 

90+ percent HCl removal efficiency was obtained. 

2.5.2.4 FTIR Screening Results 

Screening data for species other than HCl were collected concurrently with the HCl data. 

FfIR spectral data were examined for any other species present in the samples. Conditioned 

samples were measured to estimate concentrations of aromatic and some hydrocarbon species. 

Unconditioned samples were analyzed for other hydrocarbon and criteria species. 

Tables 2-28 and 2-29 give summary statistics on the dominant species detected besides 

HCl for the chip dryer inlet and outlet, respectively. Tables 2-30 and 2-31 are the screening 

results for the furnace 1 inlet and outlet, respectively. In addition to HAP species, non-HAP 

species are also reported to aid in understanding of the process chemistry, if desired. 
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Table 2-28. Other Species Detected by FTIR - Chip Dryer Inlet 
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Table 2-29. Other Species Detected by FTIR - Chip Dryer Outlet 
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Table 2-30a. Other Species Detected by FTIR - Reverberatory Furnace #1 Inlet 
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Table 2-30b. Other Species Detected by FTIR - Reverberatory Furnace #1 Inlet, continued 

Parameter Ammonia 

U/C u 

Average 0.04 

. Std. Dev. 0.16 

Max. 3.15 

Min. < 0.1 

NDP 473 

EDL 0.1 

All values are estimated ppmv 
Statistics of four runs during loading and tapping combined 
U/C - Unconditioned (U) or Conditioned (C) Sample 
NDP - Number of data points 
EDL - Estimated detection limit for spectral region used for analysis 
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Table 2-31 a. Other Species Detected by FTIR - Reverberatory Furnace #1. Outlet 
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Table 2-31 b. Other Species Detected by FTIR - Reverberatory Furnace #1 Outlet, 
continued 

Parameter Ammonia Propylene 

U/C u 

Average 0.06 

Std. Dev. 0.17 

Max. 2.92 

Min. < 0.1 

NDP 477 

EDL 0.1 

All values are estimated ppmv 
Statistics of four runs during_ loading and tapping combined 
VIC - Unconditioned (U) or Conditioned (C) Sample 
NDP - Number of data points 

c 
0.55 

1.77 

12.96 

< 0.4 

88 

0.4 

EDL - Estimated detection limit for spectral region used for analysis 

Sulfur dioxide 

u 
0.91 

2.84 

24.88 

< 1.2 

477 

1.2 

2.5.2.5 FTIR Sampling and Measurement System Response Time Measurement 

FTIR system sampling and measurement system response time was determined by 

measurement of concentration versus time of a dynamic spike of the sample gas. HCI and SF6 

spike gas were introduced via a remote-controlled solenoid valve located upstream of the heated 

probe filter. The time required to obtain 90 percent response was measured three times. 

Figure 2-1 illustrates data gathered on-site which show the three measurements. It is clear from 

the figure that the 90 percent response time is approximately 2 minutes (i.e., two data points). 

The figure also shows that the SF6 and HCl response times are approximately the same, with HCl 

slightly Jagging relative to SF6 . 
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2.5.2.6 Comparison of FTIR and Method 26A Results for HCI 

Table 2-32 shows the comparison between the two sets of results for both the chip dryer 

and furnace. 

Table 2-32. Comparison of FTIR and Method 26A results for HCI, ppm 1 

Location FTIR Method 26A 

Chip Dryer Inlet 8.12 27.45 

Chip Dryer Outlet 2.48 1.10 

Furnace 1 Inlet 70.15 70.37 

Furnace 1 Outlet 2.83 0.862 

1 Average of test runs at each location 

While it is instructive to compare HCl results from both FTIR and manual methods, care 

must be taken in interpreting the two sets of results. For the chip dryer, the FTIR system 

measured HCl at a given inlet or outlet only 25 % of the time compared to the corresponding 

manual method which was integrated over the entire sampling period, due to splitting half of the 

FTIR instrument analysis time equally between inlet and outlet as unconditioned and conditioned 

samples. Since HCI was measured only in unconditioned samples, this sampling scheme results 

in a 25% duty cycle for the total run for HCI measurement at either the chip dryer inlet or outlet. 

The corresponding FTIR data capture for either the furnace inlet #1 or outlet was approximately 

38%. 

Future testing which incorporates both FTIR and Method 26A should include full 

concurrent sampling to facilitate unbiased comparison between the two methods. 
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3.0 DESCRIPTION OF FACILITY 

(To be supplied by Research Triangle Institute). 
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4.0 SAMPLING LOCATIONS 

The sampling locations that were used during the emissions testing program at Culp 

Aluminum Alloys are described in this section. Flue gas samples were collected at the inlet and 

at the outlet of the lime-injected baghouses using manual methods and FfIR, with two 4" ID 

ports to allow for the operation of two manual sampling methods and one 3" ID port for the 

FflR. The configurations of the sampling locations are shown in Figures 4-1 (E 1, chip dryer 

baghouse inlet), 4-2 (E2, chip dryer baghouse outlet), 4-3 (E3, reverberatory furnace #1 baghouse 

inlet), and 4-4 (E4, reverberatory furnace #I baghouse outlet ). 

The chip dryer operated at approximately 150° F, with a slightly negative pressure at the 

fan inlet and a slightly positive pressure at the outlet. At the inlet and outlet of the reverberatory 

furnace #1 baghouse, 4" ports were available. FTIR ports were installed horizontally and 

upstream from manual ports. The baghouse operated at approximately 175 ° F, with a slightly 

positive pressure. 

The inlet of the lime-injected baghouse for the chip dryer was a circular duct 18" in 

diameter, and the outlet was a circular duct 25" in diameter. Two 4" ID ports were installed at 

90 degrees to each other, one horizontally and one vertically on top of the duct, and a third 3" ID 

port was installed upstream of the other ports for the FTIR sampling probe. 

The inlet to the reverberatory furnace #1 baghouse was a circular duct 42" in diameter. 

Two 4" ports and one 3" port were installed: the two 4" ports were 90 degrees to each other. The 

outlet was an exhaust stack 48" in diameter, approximately 30 feet above the ground. The outlet 

had two 4" ports; a third port (3" ID) was installed for the FfIR upstream of the other two" ports. 

The position and number of traverse points for each location are shown in Figures 4-5 through 

4-8. For stacks having diameters greater than 0.61 m (24 in.), no traverse points were located 

within 2.5 cm ( 1.00 in.) of the stack walls. 
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For stack diameters equal to or less than 0.61 m (24 in.), no traverse points was located 

within 1.3 cm (0.50 in.) of the stack walls. When any of the traverse points fell within 2.5 cm 

(1.00 in.) of the stack walls, they were relocated to a distance of 2.5 cm (1.00 in.) or a distance 

equal to the nozzle inside diameter, whichever Was larger. 

All test ports and their locations met the requirements of EPA Method l. 
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5.0 SAMPLING AND ANALYTICAL PROCEDURES BY ANAL YTE 

The sampling and analytical procedures used for the Culp Aluminum Alloys plant test 

program are the most recent revisions of the published EPA methods. In this section, 

descriptions of each sampling and analytical method by analyte are provided. 

5.1 Chlorinated Dibenzo-p-Dioxin and Chlorinated Dibenzofuran Emissions 
Testing Using EPA Method 23 

The sampling and analytical method for determining flue gas emissions of 

Polychlorinated Dibenzo-p-Dioxins and Polychlorinated Dibenzofurans (CDD/CDF) is EPA 

Method 23. 

5. 1. 1 Method 23 Sampling Equipment · 

The method uses the sampling train shown in Figure 5-1. The Method 23 sampling 

system is similar to a Method 5 train with the following exceptions: 

• All components (glass probe/nozzle liner, all other glassware, filters) are pre
cleaned using solvent rinses and extraction techniques; and 

• A condensing coil and XAD-2® resin absorption module are located between 
the filter and impinger train. 

5.1.2 Method 23 Equipment Preparation 

In addition to the standard EPA Method 5 requirements, Method 23 includes several 

unique preparation steps which ensure that the sampling train components are not contaminated 

with organics that may interfere with analysis. The glassware, glass fiber filters and absorbing 

resin are cleaned and the filters and resin are checked for 42 residuals before they are packed. 
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5.1.2.1 Glassware Preparation 

The glassware preparation procedure is shown in Table 5-1. Glassware is washed in 

soapy water, rinsed with distilled water, baked and then rinsed with acetone followed by 

methylene chloride. Clean glassware is allowed to dry under a hood loosely covered with foil to 

prevent laboratory contamination. Once the glassware is dry, the air exposed ends are sealed 

with methylene chloride rinsed aluminum foil. All the glass components of the sampling train 

including the glass nozzles plus any flasks, petri dishes, graduated cylinders and pipets that are 

used during sampling and recovery will be cleaned according to this procedure. Non-glass . 
. . ® ® 

components (such as the Teflon -coated filter screens and seals, tweezers, Teflon squeeze 

. bottles, Nylon® probe brushes and Nylon® nozzle brushes) are cleaned following the same 

procedure except that no baking is performed. 

5.1.2.2 XAD-2® Resin and Filter Preparation 

XAD-2® absorbing resin and glass fiber filters are pre-cleaned by separate procedures 

according to the specified method. Only pesticide.grade solvents and HPLC grade water are used 

to prepare for organic sampling, arid to recover these samples. The lot number, manufacturer and 

grade of each reagent used are. recorded in the laboratory notebook. 

To prepare the filters, a batch of 50 is placed in a Soxhlet extractor pre-cleaned by 

extraction with toluene. The Soxhlet is charged with fresh toluene and refluxes for 16 hours. 

After the extraction, the toluene is analyzed as described in Sections 5.1 and 5.3 of the reference 

method (EPA Method 23) for the presence of tetrachlorodibenzo-p-dioxins (TCDD) and 

tetrachlorodibenzofurans (TCDF). If these analytes are found, the filters are re-extracted until the 

analyte is not detected. The filters are then dried completely under a clean nitrogen (N2) stream. 

Each filter is individually checked for holes, tears, creases or discolorations, and if any are found, 

the filter is discarded. Acceptable filters are stored in a pre-cleaned petri dish, labeled by date of 

analysis and sealed with Teflon® tape. 
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Table 5-1. Method 23 Glassware Cleaning Procedure 
(Train Components, Sample Containers and Laboratory Glassware) 

NOTE: USE VITON® GLOVES AND ADEQUATE VENTILATION WHEN RINSING 
WITH SOL VENTS 

1. Soak all glassware in hot soapy water (laboratory detergent). 

2. Rinse with tap water to remove soap. 

3. Rinse with HPLC"."grade H20, three times 

4. · Bake at 450° F for 2 hours.a 

5. Rinse with acetone (pesticide grade), three times. 

6. Rinse with methylene chloride (pesticide grade), three times . 

. 7. Cap glassware with clean glass plugs or methylene chloride rinsed aluminum foil. 

8. Mark cleaned glassware with color-coded id~ntification sticker. 

9. Rinse glassware immediately before using with acetone and methylene chloride 
(laboratory proof). 

a Step ( 4) has been added to the cleanup procedure to replace the di chromate soak specified in the 
reference method. ERG has demonstrated in the past that baking glassware sufficiently removes 
organic artifacts. Step 4 is not used for probe liners arid non-glass components of the train that 
cannot withstand 450° F (i.e., Teflon®-coated filter screen and seals, tweezers, Teflon® squeeze 
bottles, Nylon® probe and nozzle brushes). . 
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·order: 

To prepare the absorbing resin, the XAD-2® resin is cleaned in the following sequential 

• Rinse with HPLC grade water, discard water; 

• Soak in HPLC grade water overnight, discard water; 

• Extract in Soxhlet with HPLC grade water for 8 hours, discard water; 

• Extract with methanol for 22 hours, discard solvent; 

• Extract with methylene chloride for 22 hours, discard solvent; 

• Extract with methylene chloride for 22 hours, retain an aliquot of solvent for 
analysis of CDDs and CDFs by HRGC/HRMS; and 

• Dry resin under a clean N2 stream. 

Once the resin is completely dry, it is checked for the presence of methylene chloride, 

CDDs and CDFs as described in Section 3.1.2.3. 1 of the reference method. If any analytes are 

found, the resin is re-extracted. If methylene chloride is found, the resin is dried until the excess 

solvent is removed. The absorbent is to be used within four weeks of cleaning. 

The cleaned XAD-2® resin is spiked before shipment to the field with five CDD/CDF 

internal standards. Due to the special handling considerations required for the internal standards; 

the spiking is performed by Triangle Laboratories. For convenience and to minimize 

contamination, Triangle Laboratories also performs the resin and filter cleanup procedures and 

loads the resin into the glass traps. 

5.1.2.3 Method 23 Sampling Train Preparation 

The remaining preparation includes calibration and leak checking of all sampling train 

equipment, including meter boxes, thermocouples, nozzles, pitot tubes, and umbilicals. 
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Referenced calibration procedures are followed when available. The results are properly 

documented in a laboratory notebook or project file and retained. 

5.1.3 Method 23 Sampling Operations 

5.1.3.1 Preliminary Measurements 

Prior to sampling (data collected during presurvey), preliminary measurements are 

required to ensure isokinetic sampling. These measurements include determining the traverse 

point locations, performing a preliminary velocity traverse, cyclonic flow check and moisture. 

determination. These measurements are used to cakulate a "K factor." The K factor is used to 

determine an isokinetic sampling rate from stack gas flow readings taken during. sampling. 

Measurements are then made of the duct inside diameter, port nozzle length, and the 

distances to the nearest upstream and downstream flow disturbances. These measurements are 

then used to determine sampling point locations by following EPA Reference Method 1 

guidelines. The distances are then marked on the sampling probe using an indelible marker. 

5.1.3.2 Assembling the Train 

Method 23 sampling train components are collected in the recovery trailer and final 

train assembly is performed at the stack location. First, the empty, clean impingers are 

assembled and laid out in the proper order in the recovery trailer. Each ground glass joint is 

carefully inspected for hairline cracks. The first impinger is a knockout impinger which has a 

short tip. The purpose of this impinger is to collect condensate which forms in the coil and 

XAD-2® resin trap. The next two impingers are modified tip impingers which each contain 

100 mL of HPLC grade water. The fourth impinger is empty, and the fifth impinger contains 200 

to 300 grams of blue indicating silica gel. After the impingers are loaded each impinger is 

weighed, the initial weight and contents of each impinger are recorded on a recovery data sheet. 

The heights of all the impingers are approximately the same to obtain a leak free seal. The open 
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ends of the train are sealed with methylene chloride-rinsed aluminum foil, or clean ground glass 

caps. 

The second step is to load the filter into the filter holder in the recovery trailer. The 

filter holder is then capped off and placed with the resin trap and condenser coil (capped) into the 

impinger bucket. A supply of precleaned foil and socket joints is also placed in the bucket in a 

clean plastic bag for the convenience of the samplers. Sealing greases are not used to avoid 

contamination of the sample. The train components are transferred to the sampling location and 

assembled as previously shown in Figure 5-1. The heated probe and filter box will be a single 

unit mounted on a vertical monorail. The chilled impinger box with the condenser and XAD-2® 

trap will be placed on the floor of the scaffolding. 

5.1.3.3 Sampling Procedures 

After the train is assembled, the heaters for the probe liner and heated filter box are 

turned on and the sorbent module/condenser coil recirculating pump is turned on. When the 

system reaches the appropriate temperatures, the sampling train is ready for pre-test leak 

checking. The temperature of the sorbent module resin must not exceed 50° C (120° F) at any 

time and during testing it must not exceed 20° C (68 ° F). The filter temperature is maintained at 

120 ±14° F (248 ±25° F). The probe temperature is maintained above 100° C (212° F). 

The sampling trains are leak checked at the start and finish of sampling. (Method 5/23 

protocol only requires post-test leak checks and recommends pre-test leak checks.) ERG 

protocol also incorporates leak checks before and after every port change. An acceptable pre-test 

leak rate is less than 0.02 acfm (ft3/min) at approximately 15 inches of Hg. If during testing, a 

piece of glassware needs to be emptied or replaced, a leak check is performed before the 

glassware piece is removed, and after the train is re-assembled. 

To leak check the assembled train, the nozzle end is capped off and a vacuum of 

15 inches Hg is pulled in the system. When the system is evacuated, the volume of gas flowing 
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through the system is timed for 60 seconds. After the leak rate is determined, the cap is slowly 

removed from the nozzle end until the vacuum drops off, and then the pump is turned off. If the 

leak rate requirement is not met, the train is systematically checked by first capping the train at 

the filter, at the first impinger, etc., until the leak is located and corrected. 

After a successful pre-test leak check has been conducted, all train components are at 

their specified temperatures and initial data are recorded (DGM reading), the test can be initiated. 

Sampling train data are recorded periodically on standard data forms. A checklist for CDD/CDF 

sampling is included in Table 5-2. A sampling operation that is unique to CDDICDF sampling is 

that the gas temperature entering the resin trap must be below 20° C (68 ° F). The gas is cooled 

by a water jacket condenser through which ice water is circulated. 

The leak rates and sampling start and stop times are recorded on the sampling task log. 

Also, any other events that occur during sampling are recorded on the task log such as sorbent 

module heat excursions, pitot cleaning, thermocouple malfunctions, heater malfunctions or any 

other unusual occurrences. 

If the probe liner breaks while DGM is not running (i.e., during port changes or after the 

run is completed), the probe liner is replaced, the run is completed, and sample recovery done on 

both the broken sections of the glass liner and the replacement liner. If the break occurs while 

the DGM is running and the exact time of the break is noted" the test is stopped so that the probe 

liner can be replaced. The run is then completed and sample recovery done on all liner sections. 

If the recovered sample appears unusual, the sample is discarded and an additional run is 

performed later. If the recovered sample appears normal, the run is tentatively acceptable. 

At the conclusion of the test run, the sample pump (or flow) is turned off, the probe is 

removed from the duct, a final DGM reading is taken, and a post-test leak check is completed. 

The procedure is identical to the pre-test procedure. However, the vacuum should be at least 

one inch Hg higher than the highest vacuum attained during sampling. An acceptable leak rate is 

less than 4% ofthe average sample rate or 0.02 acfm (whichever is lower). 
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Table 5-2. CDD/CDF Sampling Checklist 

Before test starts: 

l. Check impinger set to verify the correct order, orientation and number of impingers. Verify 
probe markings, and remark if necessary. 

2. Check that you have all the correct pieces of glassware. Have a spare probe liner, probe 
sheath, meter box and filter ready to go at location. 

3. Check for data sheets and barometric pressure. 

4. Prepare bag sampling equipment for COif02, except when using CEMs for COif02 

determinations. 

5. Examine meter box - level it, zero the manometers and confirm that the pump is operational. 

6. Verify the filter is loaded correctly and as tightly as possible; place filter in line with the 
train and leak check at 15 inches Hg. 

7. Add probe to train. 

8. Check thermocouples - make sure they are reading correctly. 

9. Conduct pitot leak check, recheck manometer zero. 

10. Do final leak check; record leak rate and vacuum on sampling log; 

11. Turn on variacs and check to see that the heat is increasing. 

12. Check that cooling water is on and flowing. Add ice to impinger buckets. 

13. Check isokinetic K-factor - make sure it is correct. (Refer to previous results to confirm 
assumptions. Two people should calculate this independently to double check it.) 
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Table 5-2. CDD/CDF Sampling Checklist (continued) 

During Test: 

1. Notify field task leader of any sampling problems ASAP. Train operator should fill in 
sampling log and document any abnonnalities. 

2. Perfonn simultaneous/concurrent testing with other locations (if applicable). Maintain filter 
temperature between 248 ° F ±25 ° F. Keep temperature as steady as possible. Maintain the 
resin trap and impinger temperatures below 68 ° F. Maintain probe temperature above 
212°F. 

3. Leak check between ports and record on data sheet. Leak check if the test is stopped to 
change silica gel, to decant condensate, or to change filters. 

4. Record sampling times, rate, and location for the fixed gas bag sampling (CO, C02, 0 2), if· 
applicable. 

5. Blow back pi tot tubes periodically if moisture entrapment is expected. 

6. Change filter if vacuum suddenly increases or exceeds 15 inches Hg. 

7. Check impinger solutions every V2 hour; if the knockout impinger is approaching full, stop 
test and empty it into a pre-weighed bottle and replace it in the train. 

8. Check impinger silica gel every V2 hour; if indicator color begins to fade, request a prefilled, 
preweighed impinger from the recovery trailer. 

9. Check the ice in the impinger bucket frequently. If the stack gas temperatures are high, the 
ice will melt at the bottom rapidly. Maintain condenser coil and silica gel impinger gas 
temperatures below 20° C (68 ° F). 

After test is completed: 

1. Record final meter reading. · 

2. Do final leak check of sampling train at maximum vacuum during test. 
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Table 5-2. CDD/CDF Sampling Checklist (continued) 

3. Do final pitot leak check. 

4. Check completeness of data sheet. Verify the impinger bucket identification is recorded on 
the data sheets. Note any abnormal conditions. 

5. Leak check, check functions (level, zero, etc.) of pitot tubes and inspect for tip damage. 

6. Disassemble train, cap sections, and take each section and all data sheets down to recovery 
trailer. 

7. · Probe recovery (use 950 mL bottles) 

a) Bring probes into recovery trailer (or other enclosed area). 

b) Wipe the exterior of the probe to remove any loose material that could contaminate the 
sample. 

c) Carefully remove the nozzle/probe liner and cap it off with prerinsed aluminum foil. 

d) For acetone rinses (all trains) 

Attach precleaned cyclone flask to probe to catch rinses · 

Wet all sides of probe interior with acetone 

While holding the probe in an inclined position, put precleaned probe brush down 
into probe and brush it in and out 

Rinse the brush, while in the probe, with acetone 

Do this at least 3 times until all the particulate has been recovered. 

Recover acetone into a preweighed, prelabeled sample container 

e) Follow the procedure outlined in (d) using methylene chloride. Recover the solvent 
into the same acetone recovery bottle. 

f) Follow the procedure outlined in (d) using toluene. Recover this solvent into a separate 
preweighed prelabeled sample container. 

8. Cap both ends of nozzle/probe liner for the next day, and store in dry safe place. 

9. Make sure data sheets are completely filled out, legible, and give them to the field task 
leader. · 
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5.1.4 CDD/CDF Sample Recovery 

To facilitate transfer from the sampling location to the recovery trailer, the sampling 

train is disassembled. into the following sections: the probe liner, filter holder, filter to condenser 

glassware, condenser and sorbent module, and the impingers in their bucket. Each of these 

sections is capped with methylene chloride rinsed aluminum foil or ground glass caps before 

removal to the recovery trailer. Once in the trailer, field recovery follows the scheme in 

Figure 5-2. The samples are recovered and stored in cleaned amber glass bottles to prevent light 

degradation. 

The probe and nozzle are first rinsed with approximately 100 mL of acetone and 

brushed to remove any particulate. This first rinse is followed with a rinse of methylene 

chloride. Both of these rinses are collected in the same bottle. The same two solvents are used 

to rinse the cyclone, front/back half filter holder, filter support, connecting glassware and 

condenser. These rinses are added to the probe rinse bottle. All of the components listed above 

are again rinsed with toluene, but collected in a separate container. In addition, the Teflon® 

transfer line used with the vertical sampler will be filled with toluene and allowed to stand for 

5 minutes before adding to the toluene rinses. The filter is carefully removed from the filter 

holder, placed in a pre-labeled petri dish and sealed with Teflon® tape for transport to the 

laboratory. 

The contents of impingers 1-4 (H20) and impinger 5 (silica gel) are weighed to 0.5 mg 

and then discarded. 

The solvents used for train recovery are all pesticide grade. The use of the highest 

grade reagents for train recovery is essential to prevent the introduction of chemical impurities 

which interfere with the quantitative analytical determinations. 
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The train components recovered in the field are listed in Table 5;..3. All recovered 

samples are stored in coolers on ice at all times. The samples will be delivered to the analytical · 

laboratory upon return to ERG accompanied by written information designating target analytes. 

Table 5-3. Method 23 Sample Fractions Shipped To Analytical Laboratory 

Container/ 
Component Code Fraction. 

I F Filter(s) 

2 PR a Acetone and methylene chloride rinses of 
nozzle/probe, cyclone, front half/back filter 
holder, filter support, connecting 
glassware, condenser 

3 PRT Toluene rinse of nozzle/probe, cyclone, 
CRT front half/back half filter holder, filter 

support, connecting line and condenser 
-

XAD-2® resin trap (sorbent module) 4 SM 

aRinses include acetone and methylene chloride recovered into the same sample bottle. 

5. 1.5 CDD/CDF Analytical Procedures 

The analytical procedure used to obtain analyte concentrations from a single flue gas 

sample is high resolution gas chromatography (HRGC) and high resolution mass spectrometry 

(HRMS) (resolution from 8000-10000 m/z). The target CDD/CDF congeners are listed in 

Table 5-4. The analysis was performed by Triangle Laboratories, Inc., by Method 23/8290. 

The Method 23 samples are prepared and analyzed according to the scheme in 

Figure 5-3. The XAD-2® and filter (along with the concentrated acetone/methylene chloride 

rinses) are placed in a Soxhlet extractor and extracted with toluene. This extract is added to the 

toluene train rinses and then concentrated by rotary evaporation. This concentrated sample 

extract is added to the toluene train rinses and then concentrated by rotary evaporation. This 

concentrated sample is subjected to a sample cleanup procedure before analysis. For the 
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Table 5-4. COO/COF Congeners To Be Analyzed 

DIOXINS: 

2,3,7,8-tetrachlorodibenzo-p-dioxin ( 2,3,7,8-TCDD) 

Total tetrachlorinated dibenzo-p-dioxins (TCDD) 

1,2,3,7,8-pentachlorodibenzo-p-dioxin (1,2,3,7,8-PeCDD) 

Total pentachlorinated dibenzo-p-dioxins (PeCDD) 

1,2,4,5,7,8-hexachlorodibenzo-p-dioxin (1,2,3,4,7,8-HxCDD) 

1,2,3,6, 7 ,8-hexachlorodibenzo-p-dioxin ( l ,2,4,5, 7,8-HxCDO) 

1,2,3,7,8,9-hexachlorodibenzo-p-dioxin (1,2,3,7,8,9-HxCDD) 

Total hexachlorinated dibenzo~p-dioxins (HxCDD) 

1,2,3,4,6,7 ,8-heptachlorodibenzo-p-dioxin ( 1,2,3,4,6,7,8-HpCDD) 

Total heptachlorinated dibenzo-p-dioxins (HpCDD) 

Total octachlorinated dibenzo-p-dioxin (OCDD) 

FURANS: 

2,3, 7,8-tetrachlorodibenzofurans (2,3, 7,8-TCDF) 

Total tetrachlorinated dibenzofurans (TCDF) 

1,2,3,7 ,8-pentachlorodibenzofuran ( 1,2,3,7 ,8-PeCDF) 

2,3,4, 7 ,8-pentachlorodibenzofuran (2,3 ,4, 7 ,8-PeCDF) 

Total pentachlorinated dibenzofurans (PeCDF) 

1,2,3,4, 7,8-hexachlorodibenzofuran ( 1,2,3,4,7,8-HxCDF) 

1,2,3 ,6, 7 ,8-hexachlorodi benzofuran ( l ,2,3 ,6, 7 ,8-Hx CDF) 

2,3 ,4,6, 7 ,8-hexachlorodibenzofuran (2,3 ,4,6, 7,8-Hx CDF) 

1,2,3,7,8,9-hexachlorodibenzofuran ( l ,2,3,7,8,9-HxCDF) 

Total hexachlorinated dibenzofuran (HxCDF) 

l ,2,3,4,6,7 ,8-heptachlorodibenzofuran ( 1,2,3,4,6,7 ,8-HpCDF) 

1,2,3,4,7,8,9-heptachlorodibenzofuran ( 1,2,3,4,7,8,9-HpCDF) 

Total heptachlorinated dibenzofurans (HpCDF) 

Total octachlorinated dibenzofuran (OCDF) 
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CDD/CDF analysis, isotopically-labeled surrogate compounds and internal standards and 

surrogates that are used are described in detail in EPA Method 23. 

Data from the mass spectrometer are recorded and stored on a computer file as Well as 

printed on paper. Results such as amount detected, detection limit, retention time, and internal 

standard and surrogate standard recoveries are calculated by computer. The chromatograms are 

retained by the analytical laboratory and also included in the analytical report delivered to ERG. 

5.1.5.1 Preparation of Samples for Extraction 

Upon receiving the sample shipment, the samples are checked against the chain-of 

·custody forms and then assigned an analytical laboratory sample number. Each sample 

component is reweighed to determine if leakage occurred during travel. Color, appearance, and 

other particulars of the samples are noted .. Samples are extracted within 21 days of collection 

and processed through cleanup procedures before concentration and analysis. 

5.1.5.2 Calibration of GC/MS System 

A five-point calibration of the GC/MS system is performed to demonstrate instrument 

linearity over the concentration range of interest. Relative response factors are calculated for 

each dioxin/furan congener or compound of interest. The response factors are verified on a daily 

basis using a continuing calibration standard consisting of a mid-level standard. The instrument 

performance is acceptable only if the measured response factors for the labeled and unlabeled 

compounds and the ion-abundance ratios are within the allowable limits specified in the method. 

5.1.6 CDD/CDF Analytical Quality Control 

All quality control procedures specified in the test method are followed. Blanks are 

used to determine analytical contamination, calibration standards are used for instrument 

calibration and linearity checks, internal standards are used to determine isomer recoveries and 
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adjust response factors for matrix effects, surrogate standards are used to measure the collection 

efficiency of the sampling methodology and an alternate standard is used as a column efficiency 

check. 

5.1.6.1 CDD/CDF Quality Control Blanks 

Four different types of sample blanks are collected for CDD/CDF analysis. The types 

of blanks that are required are shown in Table 5-5. 

Table 5-5. Method 23 Blanks Collected · 

Blank· Collection Analysis 

Field Blanks One run collected for each Analyze with field samples 
sample location) and 
analyzed 

Glassware Proof Blank Each train to be used (2) will Archive for potential analysis 
be loaded and quantitatively 
recovered prior to sampling 

Method Blank At least one for each Analyze with each analytical 
analytical batch (laboratory batch of field samples 
generated) 

Reagent Blanks One 500 mL sample for each Archive for potential analysis 
remrent and lot 

Reagent blanks of 500 mL of each reagent used at the test site are saved for potential 

analysis. Each reagent blank is of the same lot as was used during the sampling program, Each 

lot number and reagent grade is recorded on the field blank label and in the laboratory notebook 

(acetone, methylene chloride, toluene, filter, XAD-2®). 

A glassware blank (proof blank) is recovered from each set of sample train glassware 

that is used to collect the organic samples. The precleaned glassware, which consists of a probe 

liner, filter holder, condenser coil, and impinger set, is loaded as if for sampling and then 

quantitatively recovered exactly as the .samples will be. Analysis of the generated fractions will 

be used to check the effectiveness of the glassware cleaning procedure only if sample analysis 

indicates a potential contamination problem. 
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A field blank is collected from a set of CDD/CDF glassware that has been used to 

collect at least one sample and has been recovered. The train is re-loaded, leak checked and left 

at a sampling location during a test run. The train is then recovered. The purpose of the field 

blank is to measure the level of contamination that occurs from handling, loading, recovering, 

leak checking, and transporting the sampling train. The field blanks are analyzed with the flue 

gas samples. If they are unsatisfactory in tenns of contamination, reagent blanks may be 

analyzed to detennine the specific source of contamination. 

In addition to the three types of blanks that are required for the sampling program, the 

analytical laboratory will analyze a method blank with each set of flue gas samples. This method 

blank will consist of preparing and analyzing an aliquot of toluene by the exact procedure used 

for the samples analysis. The purpose of this method blank is to verify that there is no 

. laboratory contamination of the field samples. 

5.1.6.2 Quality Control Standards and Duplicates 

Recoveries of the internal standards must be between 40 to 130% for the tetra- through 

hexachlorinated compounds and in the range of 25 to 130% for the hepta- and octachlorinated 

homologs. If these requirements are not met, the data will be acceptable if the signal to noise 

ratio is greater than or equal to ten. If these requirements are met, the results for the native 

(sampled) species are adjusted according to the internal standard recoveries. 

Surrogate standard recoveries must be between 70 to 130%. If the recoveries of all 

standards are less than 70%, the project director will be notified immediately to detennine if the 

surrogate results will be used to adjust the results of the native species. 

Duplicate analysis is perfonned for every ten samples. The purpose of this duplicate 

analysis is to evaluate the precision of the combined sample preparation and analytical 

methodology. 
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5. 1. 7 Analytes and Detection Limits for Method 23 

The target analytes are the tetra- through octachlorinated dibenzodioxins and 

chlorinated dibenzofurans. The detection limit of the individual compounds is dependent on the' 

detection limit of the analytical method, the volume of the final extract and the total volume of 

. gaseous sample collected in the sampling trains. Following the protocol of Method 23, the 

fractions to be collected for analysis from each train are: 

• 

• 

• 

• 

Fraction I-Filter; 

Fraction2-X.t\D-2® sorbent module; 

Fraction 3-Acetone and methylene chloride rinses of all train components prior 
to sorbent module and; 

Fraction 4-Toluene rinses of all train components prior to the sorbent module . 

Following the sample preparation protocol outlined in Method 23, a single combined 

sample is presented for analysis for D/F by high resolution gas chromatography/highresolution 

mass spectrometry. (The individual samples will no longer be available for analysis.) The final 

·volume of this sample is 200 µL of which a 2 µL aliquot is injected into the instrument. Using 

an instrument detection limit of 50 pg for tetra-, 250 pg for penta- through hepta-, and 500 pg for 

octachlorinated D/F, the total minimum detectable amounts can be calculated and are given in 

Table 5-6. 

Using a four hour sampling time at an assumed sampling rate of 0.65 to 0.75 cfm, the 

MD Ls shown in Table 5-7 are possible. The sampling flow rate at the outlet location will be 

dictated by the flow rate of the stack gas since isokinetic sampling will be performed. 
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Table 5-6. Analytical Detection Limits For Dioxins/Furans 

Analyte Total Detectable Amount, ng 

Tetra CDDs 5 

Penta CDDs 25 

Hexa CDDs 25 

Hepta CDDs 25 

Octa COD 50 

Tetra CDFs 5 

Penta CDFs 25 

Hexa CDFs 25 

Hepta CDFs ' 25 

Octa CDF 50 

NOTE: DIF analysis by High Resolution Mass Spectrometry assumes a 2 µL injection of a 200 µL sample 
extract. 

Table 5-7. CDD/CDF Method Detection Limits 

Sampling Time, Hours 4 

Sampling Rate, cfm 0.75 

Sample Volume, m3 5.1 

MDL, ng/m3 

Tetra CDDs 0.98 

Penta CDDs 4.9 

Hexo. CDDs 4.9 

Hepta CDDs 4.9 

Octa COD 9.8 

Tetra CDFs 0.98 

Penta CDFs 4.9 

Hexa CDFs 4.9 

Hepta CDFs 4.9 

Octa CDF 9.8 
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5.2 Hydrochloric Acid/Particulate Matter Emissions Testing Using EPA 
Method 26A 

Hydrogen chloride (HCI) sampling is accomplished using EPA Method 26A, 

Determination of Hydrogen Halide and Halogen Emissions from Stationary Sources - Isokinetic · 

Method. Method 26A is particularly suited for sampling at sources emitting acid particulate 

matter (i.e., hydrogen chloride dissolved in water droplets). In this method, a gas sample is 

extracted isokinetically from the stationary source and passed through acidified water. In 

acidified water, HCI solubilizes and forms chloride (Ci-) ions. Ion chromatography (IC) is used 

to detect the chloride ions present in the sample. In addition, sampling for Particulate Matter 

(PM) is also performed according to the EPA Method 26A protocol. This method is applicable 

to the determination of particulate mass emissions collected on a glass fiber filter and any 

material that condenses at or above the filter temperature of 120±14°C (248±25°F) from various 

types of process controls and combustion sources. The particulate mass, which includes any 

material that condenses at or above the filter temperature, is determined gravimetrically after 

removal of uncombined water. 

Particulate concentrations are based on the weight gain of the filter and any condensible 

PM recovered from the acetone rinses of the probe, nozzle, and front half of the filter. 

5.2. 1 Method 26A Sampling Equipment 

The EPA Method 26A methodology uses the sampling train shown in Figure 5-4. The 

5-impinger train consists of a borosilicate glass nozzle/probe liner followed by a heated filter 

assembly with a Teflon® filter support, a series of impingers and a meter box and vacuum pump 

as specified in EPA Method 5. The sample is not exposed to any metal surfaces in this train. 
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The contents of the sequential impingers are: 

• Impinger #1 (Greenburg-Smith) and Impinger #2 (Greenburg-Smith), known 
volumes of 0.1 N H2S04 (nominal 100 mL); 

• Impinger #3 (modified Greenburg-Smith) and Impinger #4 (modified Greenburg-
. Smith), known volumes of 0.1 N NaOH; 

• Impinger #5 (modified Greenburg-Smith), indicating silica gel. 

5.2.2 Method 26A Sampling Equipment Preparation 

5.2.2. 1 Glassware Preparation 

Glassware is washed in soapy water, rinsed with hot tap water, rinsed with Type II 

water, rinsed with acetone to remove the water, rinsed three times with acetone and then air 

dried. This procedure is used on all the glass components of the sampling train including the 

glass nozzles plus any sample bottles, Erlenmeyer flasks, petri dishes, and graduated cylinders. 

Non-glass components (such as the Teflon®-coated filter screens and seals, tweezers, Teflon® 

squeeze bottles, Teflon® probe brushes) are cleaned following the same procedure. The cleaning 

procedure is summarized in Table 5-8. 

5.2.2.2 · Reagent Preparation 

The sample train filters are PaJlflex® TX40HI45 Teflon® mat filters that meet the 

criteria specified in Section 3.1. l of EPA Method 5. These filters are used as received from the 

vendor. The acetone is purchased as HPLC grade to ensure a low residue after evaporation. The 

reagent water is distilled/deionized grade that meets the requirements of ASTM Type 3 water or 

equivalent. The lot number, manufacturer and grade of each reagent that is used are recorded in 

the laboratory notebook. 
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Table 5-8. Glassware Cleaning Procedure 
(Method 26A Train Components) 

NOTE: USE DISPOSABLE GLOVES AND ADEQUATE VENTILATION 

l. Soak all glassware in hot soapy water (laboratory detergent). 

2. Rinse with tap water to remove soap. 

3. Rinse with HPLC grade water (three times). 

4. Rinse with acetone (three times). 

5. Air dry. 

6. Cap glassware with clean glass plugs or Parafilm.® 

7. Mark cleaned glassware with color-coded identification sticker. 

The analyst wears both safety glasses and protective gloves when the reagents are 

mixed or handled. Each reagent has its own designated transferTeflon® squeeze bottle and is 

marked for identification and used only for the reagent for which it is designated. 

5.2.2.3 Equipment Preparation 

The remaining preparation includes calibration and leak checking of all of the train 

equipment, including meter boxes, thermocouples, nozzles, pitot tubes, and umbilicals. 

Referenced calibration procedures are followed when available, and the results are properly 

documented and retained. A discussion of the techniques used to calibrate this equipment is 

presented below. 

Type-S Pitot Tube Calibration. The EPA has specified guidelines concerning the 

construction and geometry of an acceptable Type-S pitot tube. If the specified design and 
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construction guidelines are met, a pi tot tube coefficient of 0.84 is used. Information pertaining to 

the design and construction of the Type-S pi tot tube is presented in detail in Section 3.1. l of EPA 

Document 600/4-77-027b. Only Type-S pitot tubes meeting the required EPA specifications are 

used. Pitot tubes are inspected and documented as meeting EPA specifications prior to field 

sampling. 

Sampling Nozzle Calibration. Glass nozzles are used for isokinetic sampling. 

Calculation of the isokinetic sampling rate requires that the cross sectional area of the sampling 

nozzle be accurately and precisely known. All nozzles are thoroughly cleaned, visually inspected 

and calibrated according to the procedure outlined in Section 3.4.2 of EPA Document 600/4-77-

027b. 

Temperature Measuring Device Calibration. Accurate temperature measurements 

are required during source sampling. Bimetallic stem thermometers and thermocouple 

temperature sensorsare calibrated using the procedure described in Section 3.4.2 of EPA 

Document 600/4-77-027b. Each temperature sensor is calibrated at a minimum Of two points 

over the anticipated range of use against a NIST-traceable mercury-in-glass thermometer. All 

sensors are calibrated prior to field sampling. 

Drv Gas Meter Device Calibration. Dry gas meters (DGMs) are used in the Method 5 

sampling trains to monitor the sampling rate and to measure the sample volume. All DGMs are 

calibrated to document the volume correction factor just prior to shipping of the equipment to the 

field. Post-test calibration checks are performed as soon as possible after the equipment has been 

returned to the ERG Laborat<;>ry. Pre- and post-test calibration should agree to within 5%. 

Prior to calibration, a positive pressure leak check of the system is performed using the 

·procedure outlined in Section 3.3.2 of EPA Document 600/4-77-237b. The system is placed 

under approximately 10 inches of water pressure and a gauge oil manometer is used to determine 

if a pressure decrease can be detected over a one-minute period. If leaks are detected, they are 

eliminated before actual calibration are performed. 
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After the sampling console is assembled and leak checked, the pump is to run for 

15 minutes, to allow the pump and DGM to warm up. The valve is then adjusted to obtain the 

desired flow rate. For the pre-test calibration, data are collected at orifice manometer settings 

(dH) of 0.5, 1.0, 1.5, 2.0, 3.0 and 4.0 in H20. Gas volumes of 5 ft3 are used for the two lower 

orifice settings, and volumes of 10 ft3 are used for the higher settings. The individual gas meter 

correction factors (Y) are calculated for each orifice setting and averaged. The method requires 

that each of the individual correction factors fall within ±2% of the average correction factor or 

the meter is cleaned, adjusted, and recalibrated. In addition, ERG requires that the average 

correction factor be within 1.00 ±1 %. For the post-test calibration, the meter is calibrated three 

times at the average orifice setting and vacuum which were used during the actual test. 

5.2.3 Method 26A Sampling Operations 

5.2.3.1 Preliminary Measurements 

· Prior to sampling, preliminary measurements are required to ensure isokinetic sampling. 

These preliminary measurements include determining the traverse point locations, performing a 

preliminary velocity traverse and a cyclonic flow check. These measurements are used to 

calculate a "K factor." The K factor is used to determine an isokinetic sampling rate from stack 

gas flow readings taken during sampling. 

Measurements are then made of the duct inside diameter, port nozzie length, and the 

distances to the nearest upstream and downstream flow disturbances. These measurements are 

then used to determine sampling point locations by following EPA Reference Method 1 

guidelines. The distances are then marked on the sampling probe using an indelible marker. 

5.2.3.2 Assembling the Train 

Assembling the Method 26A sampling train components is begun in the recovery trailer 

and final train assembly is performed at the stack location. First, the empty, clean impingers are 
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assembled and laid out in the proper order in the recovery trailer. Each ground glass joint is 

carefully inspected for hairline cracks. After the impingers are loaded, each impinger is weighed, 

and the initial weight and contents of each impinger are recorded on a recovery data sheet. The 

impingers are connected together using clean glass U-tube connectors and arranged in the 

impinger bucket. The height of all the impingers is approximately the same to obtain a leak free 

seal. The open ends of the train are sealed with Parafilm® or clean ground glass caps. 

The second step is to load the filter into the filter holder in the recovery trailer. The 

filter holder is then capped off and placed into the impinger bucket. To avoid contamination of 

the sample, sealing greases are not used. The train components are transferred to the sampling 

location and assembled as previously shown in Figure 5-4. 

5.2.3.3 Sampling Procedures 

After the train is assembled, the heaters are turned on for the probe liner and heated 

filter box. When the system reaches the appropriate temperatures, the sampling train is ready for 

pre-test leak checking. The gas stream exiting the heated filter is maintained at a temperature of 

120 ±l4°C (248 ±25°F). The filter temperature is initially set at 120 ±l4°C (248 ±25°F) and the 

probe temperature at 100°C (212 °F). The temperature of these two heated zones will be 

regulated as necessary to maintain the proper temperature of the gas exiting the filter. 

The sampling trains are leak checked at the start and finish of sampling. (Method 26A 

protocol requires posHest leak checks and recommends pre-test leak checks.) ERG protocol also 

incorporates leak checks before and after every port change. An acceptable pre-test leak rate is 

less than 0.02 acfm (ft3/min) at approximately 15 inches of mercury (in. Hg). If, during testing, a 

piece of glassware needs to be emptied or replaced, a leak check is performed before the 

glassware piece is removed, and after the train is re-assembled. 

To leak check the assembled train, the nozzle end is capped off and a vacuum of 

15 in. Hg is pulled in the system. When the system is evacuated, the volume of gas flowing 
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through the system is timed for 60 seconds. After the leak rate is determined, the cap is slowly 

removed from the nozzle end until the vacuum drops off, and then the pump is turned off. If the 

leak rate requirement is not mer; the train is systematically checked by first capping the train at 

the filter, at the first impinger, etc., until the leak is located and corrected. 

After a successful pre-test leak check has been conducted, all train components are at 

their specified temperatures and initial data are recorded (dry gas meter (DGM) reading), the test 

can be initiated. Sampling train data are recorded periodically (specific interval to be 

determined) on standard data forins. A checklist for sampling is included in Table 5-9 . 

. The leak rates and sampling start and stop times are recorded on the sampling task log. 

Also, any other events that occur during sampling are recorded on the task log, such as pi tot· · 

deaning, thermocouple malfunctions, heater malfunctions, or any other unusual occurrences. 

At the conclusion of the test run, the sample pump (or flow) is turned off, the probe is 

removed from the duct, a final DGM reading is taken, and a post-test leak check is completed. 

The procedure is identical to the pre-test procedure; however, the vacuum should be at least 

one inch Hg higher than the highest vacuum attained during sampling. An acceptable leak rate is 

less than 4% of the average sample rate or 0.02 acfm (whichever is lower). If a final leak rate 

on-site does not meet the acceptance criterion, the test run may still be accepted upon approval of 

the EPA test administrator. If so, the measured leak rate is reduced by subtracting the allowable 

leak rate from it and then multiplied for the period of time in which the leak occurred. This 

"leaked volume" is then subtracted from the measured gas volume in order to determine the final 

gas sample volume. 

5.2.4 Method 26A Sample Recovery 

Recovery procedures begin as soon as the probe is removed from the stack and the post

test leak check is completed. 
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Table 5-9. Sampling Checklist for EPA Method 26A 

Before Test Starts: 

1. Check impinger set (right order and number). Verify probe markings, and re
mark if necessary. 

2. Check that you have all the correct pieces of glassware. 

3. · Check for data sheets and barometric pressure. 

4. Sampling equipment needs to be ready for Method 3 analysis. 

5. Leak check pitot tubes. 

6. Examine meter box - level it and confirm that the pump is operational. 

7. Assemble train to the filter and leak check at 15 in'. Hg. Attach probe to train 
and do final leak check; record leak rat~ and pressure on sampling log. 

8. Check out thermocouples - make sure they are reading correctly. 

9. Turn on heaters and check to see that their temperatures are increasing. 

l 0. Check that cooling water is on and flowing (if required) .. Add ice to impinger 
buckets. 

11. Check isokinetic K-factor - make sure it is correct. (Refer to previous results to 
confirm assumptions). (Two people should calculate this independently to 
double check it). 

12. Have a spare probe liner, probe sheath, meter box and filter ready to go at 
lo,cation. 
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Table 5-9. Sampling Checklist for EPA Method 26A (continued) 

During Test: 

1. Notify crew chief of any sampling problems ASAP. Train operator should fill in 
sampling log. 

2. Perform simultaneous/concurrent testing with other locations (if applicable). 
Maintain filter temperature at 120 ±14° C (248 ±25° F). Keep temperature as 
steady as possible. Maintain impinger temperatures below 68 °· F. Maintain 
probe temperature above 100° C (212° F) or as required to maintain the proper 
filter temperature. 

3. Leak check between ports and record on sampling log. 

4. Record sampling rate times and location for the fixed gas (C02, 0 2) sample 
(if applicable). 

5. Blow back pitot tubes at inlet location every 15 minutes. 

6. Change filter if pressure drop exceeds 20 in. Hg. 

7. . Check impinger silica gel every Yi hr; if indicator changes color request a pre-
filled impinger from van lab and replace. 

8. Check manometer fluid levels and zero every hour. 

After Test is Completed: 

l. Record final meter reading. 

2. Check completeness of data sheet. 

3. · Do final leak check of sampling train at maximum vacuum during test. 

4. Leak check each leg of pi tot tubes. 

5. Disassemble train. Cap sections. Take sections to recovery trailer. 
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Table 5-9. Sampling Checklist for EPA Method 26A (continued) 

6. Probe/cyclone recovery (use 500 mL bottles) 

For acetone rinses (all trains) 

Attach flask to end of probe (separate recovery containers will be 
used for each sampling location) 

Add 50 mL of acetone 

Put a brush down probe, and brush back and forth 

Rinse back and forth in probe 

Empty out acetone in sample jar 

Do this 3 times so that the final combined acetone rinse volume is 

~ 150 mL. 

7. Reattach nozzle and cap for next day, store in dry safe place. 

8. Make sure data sheets are completely filled out and give to location leader. 

To facilitate transfer from the sampling location to the recovery trailer, the sampling 

train is disassembled into three sections: the nozzle/probe liner, filter holder and impingers in 

. their bucket. Each of these sections is capped with Teflon® tape or Parafilm® before removal to 

the recovery trailer. All train components are rinsed and the samples collected in separate, 

prelabeled, precleaned sample containers to avoid cross contamination of inlet and outlet 

samples. Trains of each type are recovered in separate areas of the mobile laboratory to avoid 

cross contamination or mistakes in recovery sequences. 

Once in the trailers, the sampli°:g train is recovered as separate front and back half 

fractions. A diagram illustrating front half and back half sample recovery procedures is shown in 

· Figure 5-5. No equipment with exposed metal surfaces is used in the sample recovery 

procedures. The weight gain in each of the impingers is recorded to determine the moisture 

content in the flue gas. Following weighing of the impingers; the front half of the train is 

recovered, which includes the filter and all sample-exposed surfaces forward of the filter. The 
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probe liner is rinsed with acetone by tilting and rotating the probe while squirting acetone into its 

upper end so that all inside surfaces are wetted. The acetone will be quantitatively collected into 

. the appropriate bottle. This rinse is followed by additional brush/rinse procedures using a non

metallic brush; the probe is held in an inclined position and acetone is squirted into the upper end 

as the brush is pushed through with a twisting action. All of the acetone and particulate will be 

caught in the sample container. This procedure is repeated until no visible particulate remains 

and finished with a final acetone rinse of the probe and brush. The front half of the glass filter 

holder is also rinsed with acetone until all visible particulate is removed. These rinses are added 

to the probe rinses. After all front half acetone washes are collected, the cap is tightened, the 

liquid level marked and the bottle weighed to determine the acetone rinse volume. This sample 

is Container #2. The method specifies that a nominal volume 'of l 00 mL of acetone must be used 

for rinsing these components. For blank correction purposes, the exact weight or volume of 

acetone used is measured. An acetone reagent blank of approximately the same volume as the 

acetone rinses is analyzed with the samples. 

The filter is carefully removed from the filter support and placed in a clean, wella 

marked glass petri dish (Container# 1) and sealed with Teflon® tape. 

After measuring the volume of liquid in the first four impingers and determining the 

weight gain of the desiccant in the fifth impinger the contents of the first four impingers are 

recovered. 

The contents of the first and second impingers (0.1 N H2S04) and the water rinses of the 

impingers and connecting glassware are transferred to a separate container labeled "Container 

No. 3." The contents of the third and fourth impingers (0.1 N NaOH) and the water rinses of the 

impingers and connecting glassware are transferred to a separate container labeled "Container 

No. 4." Add 25 mg of sodium thiosulfate to Container No. 4 and mix well. Seal the sample 

bottles and package for transport to the laboratory for analysis. 
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A reagent blank is recovered in the field for each of the following reagents: 

• Acetone-200 mL sample size; 

• Filter blank~ne each; 

• 0.1 N H2S04 - 200 mL sample size; and 

• 0.1 N NaOH - 200 mL sample size, containing 50 mg of sodium thiosulfate. 

Each reagent blank is of the same lot as was used during the sampling program. The 

· volumes collected are greater than that required for sample preparation in order to provide 

sufficient amounts in case of sample loss during preparation or to compensate for larger volumes 

of train rinses. Each lot number and reagent grade is recorded on the reagent blank label. 

One field blank was collected at each lime-injected baghouse inlet, and one at each 

lime-injected baghouse outlet. A field blank is generated by preparing a sampling train as if for 

actual sample collection, performing a leak check at the sampling location, then sealing the inlet 

and outlet of the train and leaving it at the sampling location during the length of an actual test 

run. 

One glassware proof blank will be collected for each train prior to sampling. A proof 

blank is generated by rinsing the components of a train, prior to use, with the recovery solvent(s) 

specified in the method. 

The liquid level of each sample container is marked on the bottle in order to determine 

if any sample Joss occurred during shipment. If sample loss has occurred, the sample may be 

voided or a method may be used to incorporate a correction factor to scale the final results 

depending on the volume of the loss. 
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Following the protocol of Method 26A, the fractions to be collected for analysis from 

each train are: 

• Fraction I-Filter; 

• Fraction 2-Probe/nozzle/cyclone and filter front half acetone rinses; · 

• Fraction 3 - Contents of Impingers 1 and 2 plus water rinses; and 

• Fraction 4 - contents of lmpingers 3 and 4 plus water rinses. 

5.2.5 HCI Analytical Procedures 

Before analysis, the samples are checked against the chain of custody forms, logged into 

the laboratory sample tracking system, and assigned a laboratory sample number. Each sample is 

then examined to determine if any leakage occurred and any color or other particulars of the 

samples are noted. 

The samples are analyzed using ion chromatography (IC). Analytical conditions are 

determined by the type of analytical column used and whether suppressed or nonsuppressed IC is 

used. Prior to-sample analysis, a stable baseline is established and water samples are injected 

until no chloride, bromide, or fluoride appears in the chromatogram. The IC is then calibrated 

using standards spanning the appropriate concentration range, starting with the standard at the 

lowest concentration. Next, a check sample is injected in duplicate, followed by a water blank 

and field samples. The calibration standards are re-injected at the end of the analyses to allow 

compensation for any drift in the instrument response during analysis of the field samples. The 

· chloride sample concentrations are calculated from either the ion peak area or the peak height 

and the calibration curve. 
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5.2.6 HCI Analytical Quality Control 

The IC is calibrated with a minimum of three concentrations, not including zero. A 

correlation coefficient of greater than or equal to 0.995 must be achieved to have an acceptable 

calibration. At least 10 percent of the total number of samples are analyzed in duplicate. Ion 

concentrations in the duplicates must agree to within ± 20 percent. 

5.2. 7 Particulate Analysis 

The general gravimetric procedure described in Method 5, Section 4.3 is followed. 

Both filters and precleaned beakers are weighed to a constant weight before use. The same 

balance used for taring is used for weighing the samples. The balance room is maintained at a 

constant temperature and humidity. The preparation and analysis scheme for Method 5 is shown 

· in Figure 5-6. The particulate was determined as part of the Method 26A Train samples. 

The filter (Container #1) is desiccated to a constant weight for a minimum of 24 hours 

and then an initial weighing is performed. Weight gain is reported to the nearest 0.1 mg. A 

second weight determination is made after again desiccating for a minimum of 6 hours. 

"Constant weight" means a difference of no more than 0.5 mg or I% of the total weight less tare 

weight, whichever is greater, between two consecutive weighings made 6 hours apart. Report the 

final weight as the average of these two values. The filter tare and final weights will be 

determined under the same conditions of temperature and humidity. 

The acetone rinses (Container #2) are transfer to a tared beaker, along with three 

acetone rinses of Container #2, and evaporated to dryness at ambient temperature, placed in a 

desiccator for 24 hours and weighed to a constant weight. The total volume of acetone used in 

preparation. of the sample is duplicated for the preparation of a reagent blank. 
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5.2.8 Quality Control for Gravimetric Procedures 

All quality control procedures specified in the test method are followed. All field 

reagent blanks are processed and analyzed as specified in the test method. Prior to each 

gravimetric determination, the balance calibration is verified using a series of certified weights 

covering the range of weights encountered for the samples. 

5.3 FTIR EPA Method 320 

. The extractive FrIR measurement method is based on continuous extraction of sample 

gas from the stack, transporting the sample to the FrIR spectrometer and performing real-time · 

spectral measurement of the sample gas. The sample gas spectra are analyzed in real-time for 

target analytes, archived and possibly re-analyzed at a later date for other target analytes . 

. 5.3. 1 FTIR Sampling Equipment 

The FrIR measurement system met the sampling and analysis requirements set forth in 

EPA Draft Method 320, "Measurement of Vapor Phase Organic and Inorganic Emissions By 

Extractive Fourier Transform Infrared Spectroscopy". This system has been used with complete 

success with many source categories, and can also be adapted to switch quickly between two 

sources (i.e., inlet and outlet) with a single FrIR spectrometer. 

The sampling and measurement system consists of the following components: 

• Heated probe; 

• Heated filter; 

• Heat-traced Teflon® sample line; 

• Teflon® coated, heated-head sample pump; 

• FrIR spectrometer; 
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• FfIR sample conditioning system; and 

• QNQC apparatus. 

Figure 5-7 illustrates the FfIR sampling and measurement system. In operation at a 

stationary source, the sample is continuously extracted from the stack through the heated probe. 

Sample gas is then sent into a heated filter assembly which will remove any particulate matter 

from the sample stream to protect the remainder of the sampling and analysis system. The probe 

liner and filter body are made of glass, and the filter element is polytetrafluoroethylene (PTFE or 

Teflon®). In addition to providing an inert surface, the glass body filter allows the operator to 

observe the filter loading during sampling operations. The probe and filter are contained in a 

-heated box which is mounted on the stack and maintained at a temperature of 121 ° C (250° F). 

After passing through the filter assembly, the sample gas is transported to the FflR 

spectrometer by a primary heat-traced PTFE sample line maintained at 149° C (300° F) driven 

by a heated- PTFE head sample pump maintained at 204 ° C (400° F). The sampling flow rate 

through the probe, filter, and sampling line is a nominal 20 liters per minute (Lpm). Sample gas 

then enters an atmospheric pressure heated PTFE distribution manifold where it is sent to the 

FflR spectrometer via a slipstream flowing at 9 Lpm. Other slipstreams can be sent to other 

instruments, if necessary. Excess sample gas not used by instruments is vented to atmosphere. 

FflR spectrometer sample gas is taken from the distribution manifold by a secondary 

heated PTFE head sample pump maintained at 204 ° C (400° F) and directed into the FfIR 

sample cell maintained at 185 ° C (365 ° F) for real-time analysis. The cell is made of nickel

plated aluminum, with gold-plated glass substrate mirrors and potassium chloride windows. 

Exhaust gas from the cell is vented to the atmosphere. 

Sample conditioning (when required) is achieved by passing raw sample gas through a 

PermaPure® drier and a series of impingers filled with sodium (or lithium) hydroxide pellets. The 

PermaPure® drier selectively removes water vapor and the sodium hydroxide pellets remove C02 

and other acid gases. The sample conditioning apparatus is switched into the FflR sample 
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path by a valving system. Lower detection limits for some compounds can be achieved with a 

conditioned sample. 

5.3.2 Preparation for Sampling 

The heated sampling lines, probes, and heated filter were positioned at the inlet and 

outlet locations. All heated components were brought to operating temperature, and a leak check 

of both inlet and outlet sampling systems was performed. The leak check was performed by 

plugging the end of the probe and watching the main sample rotameter to see that the value goes 

to zero. 

A background spectrum was measured using zero air or zero nitrogen through the cell. 

Next the QC gases were measured by flushing the cell and they must agree to within ± l 0% of 

target value. The QC gases used for this program included: 

• Halocarbon 22, used to calibrate the pathlength. Halocarbon 22 is used for its 
highly linear response due to the lack of sharp spectral features, and is an 
extremely stable compound. 

• Carbon monoxide (CO); used for frequency calibration. Carbon monoxide is 
directly injected into the sample cell to measure photometric accuracy, validity 
of the non-linear correction algorithm and serve as a frequency (i.e., wavelength) 
calibration. Acceptable limits for CO standard analysis are ±5 percent of 
certified concentration; 

• Methane/nitric oxide/carbon dioxide mixture, used for overall system 
performance check (calibration transfer standard) (acceptance limits are ±5% of 
the certified concentration); and 

• Hydrogen chloride standard, analyzed to verify the instrumental response of HCl, 
a key target analyte (acceptance limits are ±10% of certified concentration). 

The sampling and measurement system spike test was used to perform validation and 

directly challenge the complete system and provide information on system accuracy and bias. 

This test is conducted to satisfy the requirements set in EPA Draft Method 320 entitled 
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"Measurement of Vapor Phase Organic and Inorganic Emissions By Extractive Fourier 

Transform Infrared Spectroscopy". Section B. l .C of Method 320 gives a description of the 

dynamic spiking apparatus. 

The FTIRS spiking procedure used was the following: 

• Measure native stack gas for a 5 minute period; 

• Start spike gas flow into sample stream, upstream of the heated filter; 

.. Let system equilibrate for 5 minutes; 

• Measure spiked sample stream for 5 minutes; 

• Turn off spike gas flow; 

• Let system equilibrate with native stack gas for 5 minutes; and 

• . Repeat cycle, two more times . 

The above procedure produces 3 spiked/unspiked sample pairs per hour. Spike 

recovery and three relative standard deviations for 3 spiked/unspiked sample pairs were 

computed from the procedure give~ in Section 8.6.2 of EPA Draft Method 320. The recovery 

must be 70-130% and the Percent Relative Standard Deviation must be less than or equal to 50% 

for the method to be valid for this source category. 

The spiked/unspiked pairs are not simultaneously recorded, since only one FTIRS 

system will be available, but due to the expected steady nature of the source, this procedure 

produced acceptable results. 

The FTIR sampling and analysis system was validated for HCI at the outlet of the chip 

dryer baghouse and the inlet and outlet of the reverberatory furnace #1 and was used as a 

screening tool for the other HAPs. 
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5.3.3 Sampling 

FfIR sampling was performed simultaneously with the manual testing. The start and 

stop times, as well as port change times, were coordinated with the FfIR operator, so that FfIR 

data files could be coordinated with manual method start and stop times. FfIR inlet/outlet 

sampling was accomplished using two heated transfer lines, using a valving system to switch 

from one to the other. 

Table 5-10 gives typical FfIR operating conditions. These parameters provide detection 

limits of 0.1-1 ppm for typical FfIR analytes, while providing adequate dynamic range 

(nominally 1-1000 ppm). Some of these parameters are sample matrix dependent. 

. Table 5-10. Typical FTIR Operating Parameters 

Parameter Value 

Spectral Range (cm- 1
) 400 - 4000 

Spectral Resolution (cm-1
) 0.5 (or better) 

Optical Cell Pathlength (m) 3.2 (variable -- 1-10) 

Optical Cell Temperature (° C) 185 

Sample Flow Rate (liters/minute) 9 (3.0 optical cell volumes/minute) 

Integration Time (minutes) l (Average of 40 spectra) 

Sample flow rate was determined by the data averaging interval and FfIR spectrometer 

sample cell volume. A minimum of 3 sample cell volumes of gas must flow through the system 

to provide a representative sample during a single integr~tion period. Typically, a 1 minute 

averaging period with a 3 liter volume sample cell gives a minimum flow rate of 9 liters per 

minute (LPM). Typically a flow rate of 20 standard Lpm is used to accommodate the FfIR and 

other instrumentation on-site, and to minimize sample residence time in the sampling system. 
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The temperature of all sampling system components were nominally 221-204 ° F (250-

4000 C) to prevent condensation of water vapor or other analytes in the sampling system. The 

FTIR sample cell temperature was maintained at 365 ° F (185 ° C) to ensure that condensation of 

high-boiling point analytes on the cell optics is minimized. 

FfIR sample cell pressure was monitored in real-time in order to calculate analyte 

concentration in parts-per-million. It is normally operated near atmospheric pressure with the 

cell pressure co-ntinuously monitored. 

Stack gas temperature was also be monitored to provide information on potential 

sample analyte condensation in the sampling system. If the stack gas temperature is higher than 

the lowest sampling system component temperature, then an assessment by the spectroscopist or 

field team leader must be made whether any analytes of interest may condense within the 

sampling system, resulting in measurement bias. 

Sampling probe location was determined by the requirements set in EPA Method I in 

terms of duct diameters upstream and downstream of disturbances. Concurrent EPA Method 2 

velocity measurements were carried out at the same process stream location as the FfIR 

sampling point to provide mass emission rate determination. The stack gas velocity and flow 

rate were determined by the manual test methods. 

Before testing, sample matrix effects were assessed on-site by the spectroscopist and 

adjustments to the optical pathlength and spectral analysis regions were made. Once the 

adjustments have been made, they rarely need to be further refined at a given source type. 

Sampling and analysis procedures are straightforward for a single-source measurement. 

Once QA/QC procedures have been completed for a given test day, the sample is allowed to flow 

continuously through the FflR spectrometer cell and the software is instructed to start spectral 

data collection. Usually, the spectrometer collects one interferogram per second and averages a 

number of interferograms to fonn a time-integrated interferogram. Typical averaging times 
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range from 1 to 5 minutes. The interferogram is converted into a spectrum and analyzed for the 

target analytes. After spectral analysis, the spectrum is stored on the computer and later 

permanently archived. Spectral data collection is stopped after a pre-determined time, 

corresponding to a "run" .. Typical runs were 4 hours long, giving 240 one-minute averaged 

points for each target analyte. At the end of the test day, the end-of-day QNQC procedures were 

conducted. 

Before any testing is started at a given site, an initial "snapshot" of the stack gas is 

taken with the FfIR measurement and analysis system to determine the true sample matrix. If 

any target analytes are present at significantly higher levels than expected, adjustments will be 

made to the cell pathlength and/or the spectral analysis regions used for quantitative analysis. 

These adjustments will minimize interferences due to unexpectedly high levels of detected 

analytes. 

Since sample conditioning was required for certain analytes, the FrIR spectrometer 

divided its analysis time between conditioned and unconditioned samples. Usually, the analysis 

time is split into blocks to minimize dead time due to switching between sample types. For 

example, the first half of the run period is dedicated to conditioned samples, and the last half of 

the run is committed to unconditioned samples. The order used at Culp Aluminum Alloys is 

shown in the table below. 

Sampling Sampling Time Inlet Outlet 
Conditions 

Chip Dryer First half of Test 2 minute cell purge 2 minute cell purge 
Unconditioned 8 minute sample collection 8 minute sample collection 

Chip Dryer Second half of 2 minute cell purge 2 minute cell purge 
Conditioned Test 8 minute sample collection 8 minute sample collection 

Furnace First half of 2 minute cell purge 2 minute cell purge 
Unconditioned Charging 8 minute sample collection 8 minute sample collection 

Furnace Second half of 2 minute cell purge 2 minute cell purge 
Conditioned Charging 8 minute sample collection 8 minute sample collection 

Furnace Duration of 2 minute cell purge 2 minute cell purge 
Unconditioned Mixing Too Out 8 minute samole collection 8 minute samole collection 
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The sample being delivered to the FfIR cell alternated between the inlet and the outlet. 

The switching valve, located just upstream of the common manifold, was manually activated 

every 10 minutes to provide twelve ten-minute sample collections during each two-hour period. 

FfIR method performance is gauged from the results of the QNQC procedures given in 

Section BS of Draft EPA Method 320. Acceptable spiking tests must meet acceptance criteria of 

50 percent relative standard deviation (RSD) and accuracy of within± 30 percent. The 

acceptable instrument diagnostic and system response check accuracy must be within ± 5 percent 

of target. Acceptable system response check precision was 5 percent RSD. 

The ERG validated spectral database includes the compounds shown in Table 5-11. 

· These spectra were validated in the laboratory at a cell temperature of 185 ° C against certified 

gaseous standards. Any compounds identified in the stack gas and not included in the ERG 

database can be quantified if necessary after subsequent laboratory spectral acquisition. 

. . . 

5.3.4 FTIR Method Data Review, Validation, and.Verification Requirements· 

Quantitative analysis is performed by a mathematical method called multi-variate least 

squares (commonly known as Classical Least Squares or CLS). CLS constructs an optimized 

linear combination (or 'fit') of the reference spectra to duplicate the sample spectrum, utilizing 

the Beer-Lambert Law. The Beer-Lambert Law states that the absorbance of a particular spectral 

feature due to a single analyte is proportional to its concentration. This relationship is the basis 

of FfIR quantitative analysis. The coefficients of each compound in the linear fit yield the 

concentration of that compound. If it is found that the quantitative analysis of a given compound 

responds non-linearly to concentration, a calibration curve is developed by measuring a series of 

reference spectra with differing optical depths (concentration times pathlength) and using them 

i.n the linear fit. Low molecular weight species such as water vapor and carbon monoxide 

require non-linear correction, possibly even at levels as low as 100 ppm-meters (concentration 

times pathlength). Analytes greater than 50-60 amu molecular weight usually do not require non-
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Table 5-11. Compounds for Which Reference FTIR Spectra Are Available in the 
ERG Spectral Library 

1.3-butadiene cyclohexane 

I-butene ethyl benzene 

2-methyl-2-propanol formaldehyde 

2-methylbutane water vapor 

2-methoxyethanol hydrogen chloride 

2-methylpropane hydrogen fluoride 

2-propanol isobutylene 

4--vinylcyclohexane methylene chloride 

acetic acid methyl ethyl ketone 

acetone m-xylene 

acrolein p-xylene 

benzene a-xylene 

acetylene phenol 

cis-2-butene o-cresol 

trans-2-butene m-cresol 

ethylene p~cresol 

ethane nitrous oxide 

propylene n-butane 

propane n-butanol 

chlorobenzene ammonia 

acetaldehyde nitric oxide 

methanol nitrogen dioxide 

methane n-pentane 

carbon monoxide carbonyl sulfide 

carbon dioxide sulfur dioxide 

cyclopropane styrene 

cvclooentane toluene 

a Spectra were collected at a cell temperature of 185 ° C. 
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linear corrections. An experienced spectroscopist can detennine whether non-linear corrections 

are necessary for an analyte in a given source testing scenario. 

The following procedures were conducted to review the FflR data: 

A. Post-test Data Review procedure (on-site) 

1. Examine the concentration vs. time series plot for each compound of interest, and 
identify regions with the following characteristics: 

• sudden char>ge in concentration;. 

• unrealistic concentration values; 

• significant changes in 95 percent confidence intervals reported by 
software; and 

• sudden increase of noise in data. 

2. Select representative spectra from the time periods indicated from Step 1. 

3. Subtract from each representative spectrum chosen in Step 2 a spectrum which 
was taken immediately prior in time to the indicated time region. 

4. Manually quantitate (including any non-linear corrections) for the species in 
question and compare the result to. the difference in software-computed 
concentrations for respective spectra. 

5. If concentration values in Step 4 do not agree to within 5 percent, detennine 
whether the difference is due to a recoverable or non-recoverable error. 

6 (i). If the error is non-recoverable, the spectra in the indicated time region are 
declared invalid. 

6 (ii). If the error is recoverable, and time pennits, detennine possible source(s) of error 
and attempt to correct. If time is critical, proceed with measurement. If 
correction is achieved, cond~ct QNQC checks before continuing. 

7. . Determine the peak-to-peak scatter or the root mean square (RMS) noise-
equivalent-absorbance (NEA) for the representative spectra. 

8. If the NEA exceeds I x I 0-3 absorbance units, the spectra in the time region are 
declared invalid (due to non-recoverable error). 

9. Data found invalid are subject to re-measurement. 
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B. Final Data Review (off-site) 

The procedures for final data review included those given above; however, if a non

recoverable error was found during this phase, the data were considered invalid. In addition, the 

following procedures were carried out by the spectroscopist to perfonn a final data validation: 

I. If any recoverable data errors are detected from the procedure, determine the 
cause and perfonn any necessary corrections. 

2. For analytes which were not detected or detected at low levels: 
a) estimate detection limits from validated data; 
b) check for measurement bias. 

5.3.5 QC for the FTIR 

The FTIR QNQC apparatus was used to perfonn two functions: 

• Dynamic analyte spiking; and 

• Instrumental perfonnance checks. 

Dynamic analyte spiking is used for quality control/quality assurance of the complete 

sampling and analysis system. Dynamic spiking is continuous spiking of the sample gas to 

provide infonnation on system response, sample matrix effects, and potential sampling system 

biases. Spiking is accomplished by either: 

• Direct introduction of a certified gas standard; or 

• Volatilization of a spiking solution . 

Certified gas standards are preferred due to simplicity of use, but many target analytes 

cannot be obtained as certified gas standards, and must be spiked using standards generated by 

volatilized solutions. 
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Gaseous spiking is carried out by metering the spike gas into the sample stream at a 

known rate. Spike levels are calculated from mass balance principles. When certified gas 

standards are used, a dilution tracer, such as sulfur hexafluoride, is used to directly measure the 

fraction of spike gas spiked into the sample. This technique can be used instead of mass balance 

calculations. 

Before any testing is started at a given site, an initial "snapshot" of the stack gas is taken 

with the FfIRS measurement and analysis system to determine the true sample matrix. If any 

target analytes are present at significantly higher levels than expected, adjustments will be made 

to the cell pathlength and/or the spectral analysis regions used for quantitative analysis. These 

adjustments will minimize interferences due to unexpectedly high levels of detected analytes. 

FfIRS method performance is gauged from the results of the QA/QC. Acceptable 

spiking tests will meet Method 301 criteria (i.e., 50 percent relative standard deviation (RSD) 

and accuracy of within± 30 percent) or a statistical equivalent when less than 12 spiked/unspiked 
. . 

pairs are collected. The acceptable instrument diagnostic and system response check accuracy 

will be within ± 5 percent of target. Acceptable system response check precision will be 

5 percent RSD. 
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6.0 QUALITY ASSURANCE/QUALITY CONTROL 

Specific Quality Assurance/Quality Control (QNQC) procedures were strictly followed 

during this test program to ensure the production of useful and valid data throughout the course 

of the project. A detailed presentation of QC procedures for all sampling and analysis activities 

can be found in the Site Specific Test Plan and Quality Assurance Project Plan for this project. 

This section reports all QC results so that the data quality can be ascertained. 

In summary, a high degree of data quality was maintained throughout the project. All 

train leak checks met the QC criteria as specified in the methods. Isokinetic sampling rates were 

kept within I 0% of I 00% for all test runs. Acceptable spike rec()veries and close agreement 

between duplicate analyses were shown for the sample analyses: The data completeness was 

better than 95%. 

6.1 Sampling QC Results 

The following sections discuss the QC results of the sampling methods employed during 

this project. 

6. 1. 1 Leak Checks 

Tables 6-1 and 6-2 list the pre- and post-test and port change leak checks results for the 

chip dryer and furnace tests. The acceptance criterion that all post-test leak checks must be Jess 

than 0.02 cfm or 4 percent of the average sampling rate (which ever is less) at the highest 

vacuum achieved during sampling was met for all test runs. 
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Table 6-1. Summary of Dioxin/Furan Test leak Check Results 

Run#/ Initial Leak Port Final Leak 
Location Port Check Change Check 

CD Outlet I/A O.Ql8@15" 0.01@10" 

CD Outlet l/B 0.01@10" 0.01@15" 

CD Inlet l/A 0.006@15" 0.008@23" 

CD Inlet l/B 0.01@23" 0.005@8" 

CD Outlet 2/A 0.02@15" 0.01@10" 

CD Outlet 2/B 0.01@10" 0.01@ 15" 

CD Inlet 2/A 0.016@23" 0.016@21" 

CD Inlet 2/B 0.018@18" O.Q1@8" 

CD Outlet 3/A 0.00@10" 0.01@10" 

CD Outlet 3/B 0.01 @10" 0.01@10" 

CD Inlet 3/A 0.00@14" 0.00@11" 

CD Inlet 3/B O.OO@l l" 0.003@10" 

RF Outlet l/A O.QJ@lO" Not Recorded 

RF Outlet l/B Not Recorded O.OO@lO" 

RF Inlet l/A O.Ql8@!6" 0.008@8" 

RF Inlet l/B 0.008@8" 0.006@7" 

RF Outlet 2/A 0.01@ 12 Not Recorded 

RF Outlet 2/B Not Recorded 0.005@1 I" 

RF Inlet 2/A 0.018@15" 0.005@10" 

RF Inlet 2/B 0.005@10" 0.00@10" 

RF Outlet 3/A 0.01@11" Not Recorded 

RF Outlet 3/B Not Recorded 0.005@5" 

RF Inlet 3/A O.OI5@ l I" 0.00@7" 

RF Inlet 3/B 0.00@7" 0.00@6" 

RF Outlet 4/A 0.01@10" 0.015@15" 

RF Outlet 4/B 0.015@15" 0.005@ 10" 

RF Inlet 4/A O.OI 1@ IO" 0.006@5" 

RF Inlet 4/B 0.006@5" 0.004@8" 
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Table 6-2. Summary of HCl/PM Test Leak Check Results 

Run#/ Initial Leak Port Final Leak 
Location Port Check Change Check 

CD Outlet I/A 0.01@ 10" 0.01@ 10" 

CD Outlet l/B 0.01@10" 0.01@ 15" 

CD Inlet I/A 0.011@13" Not Recorded 

CD Inlet l/B Not Recorded 0.00@13" 

CD Outlet 2/A 0.01@15" 0.01@10" 

CD Outlet 2/B 0.01@10" 0.01@10" 

CD Inlet 2/A 0.01@ 15" 0.009@7" 

CD Inlet 2/B 0.009@7" 0.007@ 11" 

CD Outlet 3/A 0.01@ 10" 0.01@ 10" 

CD Outlet 3/B 0.01@10" 0.01@10" 

CD Inlet 3/A 0.005@14" 0.00@6" 

CD Inlet 3/B 0.00@6" 0.0046@8" 

RF Outlet . l/A 0.01@10" 0.01 @10" 

RF Outlet l/B 0.01@ 10" 0.00@12" 

RF Inlet l/A 0.02@15" 0.016@6" 

RF Inlet l/B 0.016@6" 0.004@8" 

RF Outlet 2/A 0.01 @9" Not Recorded 

RF Outlet 2/B Not Recorded 0.01@10" 

RF Inlet 2/A 0.005@10" 0.00@8" 

RF Inlet 2/B 0.00@10" 0.008@8" 

RF Outlet 3/A 0.01@ 10" Not Recorded 

RF Outlet 3/B Not Recorded 0.005@10" 

RF Inlet 3/A 0.004@10" 0.00@5" 

RF Inlet 3/B 0.00@5" 0.00@5" 

RF Outlet 4/A 0.02@12" 0.01@10" 

RF Outlet 4/B O.Ql@lO" 0.015@12" 

RF Inlet 4/A 0.012@9" 0.009@9" 

RF Inlet 4/B 0.009@9" 0.00@7" 
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6. 1.2 Percent lsokinetics 

Table 6-3 presents the isokinetic sampling rates percentages for the D/F and HCl/PM 

sampling runs. The acceptance criteria that the average sampling rate must be within 10% of 

100% isokinetic was met for all sampling runs. 

Table 6-3. Summary of lsokinetic Percentages 

Location/Method Run# Percent Isokinetic 

CD Inlet D/F 1 97.5 

2 !O l 

3 98.4 

CD Outlet D/F I 102 

2 98.5 

3 96.9 

CD Inlet HCl/PM I 104 

2 IOO 

3 IOI 

CD Outlet HCl/PM I 102 

2 IOI 

3 103 

RF Outlet D/F I 97.9 

2 98.3 

3 98.5 

4 96.9 

RF Inlet D/F I IOI 

2 102 

3 IOI 

4 IOI 

RF Outlet HCl/PM I 96 

2 103 

3 103 

4 102 

RF Inlet HCl!PM I 102 

2 102 

3 IOI 

4 106 
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6. 1.3 Meter Box Calibrations 

All dry gas meters are fully calibrated every six months against an EPA approved 

intermediate standard. The full calibration is used to correct the actual metered sample volume 

to the true sample volume. To verify the full calibration, a post-test calibration is performed. 

The full and post-test calibrations must be within 5% to meet ERG's internal QA/QC acceptance 

criterion. As shown in Table 6-4, the dry gas meters used for this testing met this criterion. 

Table 6-4. Dry Gas Meter Post-Test Calibration Results 

Sampling Full Calibration 
Train1 Meter Box# 

DIF CD Outlet A-38 

DIF CD Inlet A-40 

HCl CD Outlet A-37 

HCl CD Inlet A-39 

D/F RF Outlet A-37 

DIF RF Inlet A-39 

HCl RF Outlet A-38 

HCl RF Inlet A-40 

1CD=Chip Dryer, RF=Reverberatory Furnace 
2Post-Full x l 00 

Full 

6.1.4 Field Blank Results 

Factor 

0.981 

0.98 

0.988 

0.994 

0.988 

0.994 

0.981 

0.98 

Post-Test 
Calibration 

Factor 

0.978 

0.979 

0.995 

0.974 

0.995 

0.974 

0.978 

0.979 

Post-Test2 

Deviation, % 

-0.30 

-0.10 

-0.70 

-2.00 

-0.70 

-2.00 

-0.30 

-0.10 

Field Blanks are collected to determine the level, if any, of sample contamination 

resulting from the exposure of the sampling train to ambient conditions in the vicinity of the 

sampling locations or to sample "carry over" from one run to the next. A field blank train for 

each test method and for each location was assembled as if for sampling, leak checked at the 
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sampling location, left at the sampling location for the duration of a test run and then recovered. 

The samples were returned to the laboratory for analysis along with the test samples. The results 

of the analysis for the Method 26A field blanks are shown in Table 6-5. A small amount of HCl 

was detected in the Chip Dryer field blank, but represents less than l % of the amount detected in 

most of the test samples and less than 5% of that detected in all samples. Because the level of 

contamination was so low, no blank corrections were made on the emission results. No HCl 

above the instrument detection limit was detected in the furnace field blanks. 

Table 6-5, Method 26A Field Blank Analysis Results, µg Detected 

Location µg HCI Detected 

Chip Dryer Inlet 20.0 

Chip Dryer Outlet Not Required 

Reverberatory Furnace Inlet < 14.0 

Reverberatory Furnace Outlet < 14.0 

Table 6-6 shows the results of the analysis of the D/F field blanks. The levels detected in 

the blank are less than I% of that detected for any congener in the chip dryer inlet samples and 

. less than I% for most and Jess than 5% for all detected in the chip dryer outlet samples except for 

OCDD and OCDF. The levels detected in the furnace inlet field blank were less than 1 % for 

most congeners and less than 5% for all except for 2,3,7,8-TCDD and 1,2,3,7,8-TCDD which 

were less than 10%. Trace amounts of all but three congeners were detected in the furnace outlet 

field blank. Of the ones detected all but seven were less than 5 times the detection limit and the 

others were less than I 0 times the detection limit. All but six of the congeners were at levels 

equivalent to those found in the furnace outlet samples and all were detected at levels less than . 

one nano gram .. Since the levels detected were insignificant, no blank correction to the data was 

performed. 
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Table 6-6. Method 23 Field Blank Analysis Results, ng Detected 

Congener Chip Dryer Inlet Furnace Inlet Furnace Outlet 

2,3,7,8 -TCI)D <0.006 0.07 <0.004 

l ,2,3,7,8-PeCDD 0.04 0.48 0.02 

l ,2,3,4, 7 ,8-HxCDD 0.02 0.26 <0.01 

1,2,3,6,7,8-HxCDD 0.04 0.46 0.02 

l,2,3,7,8,9-HxCDD 0.05 0.57. 0.03 

1,2,3,4,6,7,8-HpCDD 0.12 1.2 <0.09 

l ,2,3,4,6,7,8,9-0CDD 0.25 0.65 0.16 

2,3,7,8-TCDF 0.45 7.6 0.29 

l,2,3,7,8-PeCDF 0.14 1.7 0.07 

2,3,4,7,8-PeCDF 0.22 2.9 0.12 

l,2,3,4,7 ,8-HxCDF 0.31 6.0 0.23 

l ,2,3,6,7,8-HxCDF 0.12 2.3 0.09 

2,3,4,6,7,8-HxCDF 0.14 2.4 0.12 

1,2,3,7,8,9-HxCDF 0.02 0.15 <0.007 

1,2,3,4,6, 7 ,8-HpCDF l.2 6. l 0.43 

l,2,3,4,7,8,9-HpCDF 0.17 0.72 <0.05 

l ,2,3,4,6, 7 ,8,9-0CDF 0.41 l.5 0.31 

6. 1.5 FTIR Sampling Quality Control 

FTIR sampling system quality control procedures used in this test program were: 

• 

• 

• 

· Sampling system leak check; 

Dynamic spiking (also analytical quality control); and 

Monitoring of all pertinent system temperatures and flow rates . 
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Sampling system leak checks were carried out before and after each run. The leak check 

procedure used is identical to that given in EPA Method 320. The sample gas inlet to the probe 

was covered and the total sample flow rate rotameter was monitored to observe zero flow 

(i.e., indicator ball sits on bottom of scale). In all cases in this program, the system passed both 

before and after run leak checks for all runs performed. 

Dynamic spiking was carried out to test the complete FfIR sampli~g and analysis system. 

Spiking was carried out twice daily on both inlet and outlet for HCl, and three EPA Method 301 

validation tests were carried out. The Method 301 tests were carried out on the following 

locations: 

• Chip dryer outlet; 

• Furnace hood inlet; and 

• .outlet. 

Method 301 validation results are given in Section 2.5.2.1. Daily spiking results are given below 

in Section 6.2.4. 

To insure that the sampling system was performing correctly during all measurement 

operations, selected temperatures and flows were monitored during each run. Temperature data 

were recorded every 15 minutes on a data sheet. Sample flows were monitored but not recorded. 

The following data were monitored or recorded: 

• Inlet/outlet stack temperature; 

• Inlet/outlet probe temperature; 

• Inlet/outlet filter teinperature; 

• Inlet/outlet heat-traced sample line temperature; 

• Inlet/outlet main sample pump head temperature; 
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• FfIR sample pump head temperature; 

• Sample pump enclosure temperature; 

• Sample manifold temperature; 

• Controller electronics box temperature; 

• Heated sample line jumper temperature(2); 

• Main sample flow rate; 

• FTIR sample flow rate; and 

• Excess sample flow rate. 

FflR cell temperature was controlled at 185 °C sample gas temperature (not cell wall. 

temperature), and cell pressure was recorded. No unusual readings of any parameter were found 

during testing. 

6.2 Analytical Quality Control Results 

6.2. 1 DIF Analytical Quality Control 

All quality control procedures specified in the test method were followed. Blanks were 

used to determine analytical contamination, calibration standards were used for instrument 

calibration and linearity checks, internal standards were used to determine isomer recoveries and 

adjust response factors for matrix effects, surrogate standards were used to measure the 

collection efficiency of the sampling methodology and an alternate standard was used as a 

column efficiency check. 

6.2.1.1 D/F Quality Control Blanks 

Reagent blanks of 500 mL of each liquid reagent used at the test site were saved for 

. analysis. Each reagent blank was of the same lot as was used during the sampling program. 
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Each lot number and reagent grade was recorded on the field blank label and in the laboratory 
. ® 

notebook (acetone, methylene chloride, toluene, filter, XAD-2 ). Two reagent blanks were 

collected in the field. The analysis results showed the absence of any analytes, at the detection 

limit, for approximately half of the congeners with the remaining being detected at less than 5 

times the detection limit. These insignificant amounts are most likely due to laboratory 

contamination. 

6.2.1.2 Quality Control Standards 

Recoveries of the internal standards must be between 40 to 130% for the tetra· through. 

hexachlorinated compounds and in the range of 25 to 130% for the hepta- and octachlorinated 

homologs. These requirements were met for all of the D/F samples except for the following: 

chip dryer inlet Run 1, isotopically labeled HpCDD (134% ). 

Surrogate standard recoveries must be between 70 to 130%. The recoveries of all 

standards met this requirement except for the following: isotopically labeled HxCDD for chip 

dryer outlet run 1 (158%), chip dryer outlet run 2 (137%) and chip dryer outlet run 3 (142%). 

These % recoveries were all just outside of the recovery limits and will not have an effect on the 

analysis results. 

6.2.2 HCI Analytical Quality Control 

· The IC is calibrated with a minimum of three concentrations, not including zero. A 

correlation coefficient of greater than or equal to 0.995 must be achieved to have an acceptable 

calibration. At least 10 percent of the total number of samples are analyzed in duplicate. Ion 

concentrations in the duplicates must agree to within ± 20 percent. All QC results were within 

the acceptance criteria 

Reagent blanks were collected in the field and returned to the laboratory for analysis. 

HCI, as et·1
, was not detected in any of the blanks at the detection limit. 
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Every sample was analyzed in duplicated with the relative percent difference for every 

sample duplicate less than 5. 

A matrix spike and matrix spike duplicate ~alysis was perfonned on the chip dryer outlet 

run 1 sample. The percent re.coveries were 106 and 104, respectively. 

6.2.3 Quality Control for Gravimetric Procedures 

All quality control procedures specified in the test method are followed. All field reagent 

blanks were processed and analyzed.as specified in the test method. Prior to each gravimetric 

determination, the balance calibration was verified using a series of certified weights covering 

the range of weights encountered for the samples. 

6.2.4 FTIR Analytical Quality Control 

Dynamic analyte spiking was used for quality control/quality assurance of the complete 

sampling and analysis system. Dynamic spiking is continuous spiking of the sample gas to 

provide infonnation on system respon,se, sample matrix effects, and potential sampling system 

biases. Spiking was accomplished by direct introduction of a certified gas standard. 

Gaseous spiking was_ carried out by metering the spike gas into the sample stream at a 

known rate. A sulfur hexafluoride dilution tracer was used to directly measure the fraction of 

spike gas spiked into the sample. EPA Method 320 limits the dilution of the sample gas to 

10 percent. 

Before any testing was started at a given site, an initial "snapshot" of the stack gas is 

taken with the FTIR measurement and analysis system to detennine the true sample matrix. If 

any target analytes are present at significantly higher levels than expected, adjustments were 

made to the cell pathlength and/or the spectral analysis regions used for quantitative analysis. 

These adjustments minimized interferences due to unexpectedly high levels of detected analytes. 
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FfIR method perfonnance is gauged from the results of the QA/QC. All spiking tests 

met Method 301 criteria (i.e., 50 percent relative standard deviation (RSD) and accuracy of 

within± 30 percent). The acceptable instrument diagnostic and system response check accuracy 

will ;be within ± 6 percent of target. 

Analytical QC checks for the FfIR system consisted of the following: 

• Dynamic spiking of HCl; 

• direct measurement of a HCI gas standard; 

• direct measurement of a CO gas standard; and 

• direct measurement of a CR,, NOx, and C02 standard. 

Dynamic spiking runs were conducted twice daily: before and after testing. Three 

spiked/unspiked data pairs were collected. Statistical calculations consistent with EPA Method 

301 were perfonned on the data. Recovery of 70-130 percent and less than 50 percent RSD were 

the acceptance criteria. Table 6-6 summarizes the dynamic spiking results. All dynamic spiking 

tests met the above acceptance criteria. In all runs, sample gas was diluted 10 percent or less. 

Direct instrumental measurement ofHCl, CO, and a CH4, NOx and C02 mixture was 

conducted before and after daily testing activities. Acceptance criteria are nonnally ±6 percent of 

target, using EPA protocol gases. However, since the HCl standard was obtained at a ±5 percent 

analytical tolerance, the acceptance criteria was set at ±10 percent. FfIR NOx is measured as NO 

+ N02• Examination of Tables 6-7 through 6-9 shows that all QC checks met the above cr;teria. 
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Table 6-6. QC Spiking Results 

Run Date Time Inlet/outlet % Recovery 

I 12/5/97 AM outlet 97.61 

I 12/5/97 AM inlet 112.85 

2 12/5/97 PM outlet 102.62 

2 12/5/97 PM inlet 98.09 

3 12/6/97 AM inlet 93.71 

3 12/6/97 AM outlet 101.91 

4 12/6/97 PM outlet 105.34 

5 12/6/97 PM inlet 103.53 

6 12/8/97 AM outlet 99.97 

6 12/8/97 A.t\1 inlet 96.34 

7 12/8/97 PM outlet 95.40 

7 12/8/97 PM inlet 89.50 

8 12/9/97 A.t\1 inlet 94.54 

8 12/9/97 AM outlet 100.85 

9 12/9/97 PM inlet 106.45 

9 12/9/97 PM outlet I 03.16 

IO 12/10/97 AM inlet 96.21 

10 12/ 10/97 AM outlet 103.44 

I I 12/10/97 PM inlet 104.00 

12 12/10/97 PM outlet 110.78 

13 12/11/97 AM inlet 101.36 

13 12/11/97 AM outlet 102.84 

14 12/ 11/97 PM inlet 107.16 

14 12/11/97 PM outlet 118.67 

Sample gas dilution was held to 10 pe.rcent or Jess in all runs. 

6-13 



Table 6-7. HCI Gas Standard Analysis Results 

Date Time 

12/3/97 9:38:24 

12/3/97 14:52:23 

12/4/97 7:26:33 

12/5/97 7:27:29 

12/5/97 15:45:50 

12/6/97 7:04:56 

1216197 14:13:21 

12/6/97 21: 16:03 

1217/97 12:25:31 

1217 /97 20:15:53 

12/8/97 8:21 :37 

12/8/97 16:41:13 

12/9/97 8:27:25 

12/9/97 19:32:06 

12/ I 0/97 10:42:01 

12/10/97 18:11:01 

12111197 4:54:59 

12111197 13:41:01 

HCJ Target: 210 ppm 
Gas Standard Accuracy: ±5 percent 
Acceptance Criteria: ± l 0 percent of target 

Result(ppm) 

219.7 

222.0 

217.3 

220.5 

223.l 

224;5 

222.9. 

218.8 

216.3 

217.0 

221.7 

218.3 

222.1 

221.2 

215.3 

22 I .4 

22LO 

212.9 

6-14 

%Recovery Comments 

104.6 

105.7 

103.5 no testing on 
12/4/97 

105.0 

106.3 

106.9 

106.1 

104.2 

103.0 

103.3 

105.6 

104.0 

105.8 

105.3 

102.5 

105.4 

105.2 

101.4 



Table 6-8. CO Gas Standard Analysis Results 

Date Time 

12/3/97 9:32:55 

12/3/97 14:47:42 

12/4/97 7:21:45 

12/5/97 7:23:00 

12/5/97 15:38:26 

12/6/97 7:02:07 

12/6/97 21:13:08 

1217/97 12:21 :32 

1217/97 20:12:12 

12/8/97 8: 18:46 

12/8/97 16:37:33 

12/9/97 8:2 I :25 

12/9/97 19:28:43 

12/l 0/97 10:39:04 

12/10/97 18:08:03 

12/11197 4:53: 14 

12/11197 I 3:38:05 

CO Target: l 02.3 ppm 
Gas Standard Accuracy: ± 1 percent 
Acceptance Criteria: ±6 percent of target 

Result(ppm) 

103.0 

103.2 

101.8 

102.5 

103.5 

104.0 

102.3 

100.8 

100.8 

103.5 

101.5 

101.2 

102.8 

101.3 

102.9 

104.2 

99.9 
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%Recovery Comments 

100.6 

100.8 

99.5 no testing on 
12/4/97 

1002 

101.2 

101.7 

100.0 

98.6 

98.5 

101.2 

99.2 

99.0 

100.4 

99.0 

100.6 

101.9 

97.6 



°' I 

· Table 6-9. CH4, NOx, and C02 Gas Standard Analysis Results 

CH4 

Result 
Date Time (ppm) 

12/3/97 9:28:22 488.0 

12/3/97 14:40:13 488.4 

12/4/97 7:17:04 485.0 

12/5/97 7:15:23 488.3 

12/5/97 15:34:43 492.4 

12/6/97 6:58:08 491.6 

12/6/97 21 :09:53 489.7 

12nt91 12:15:26 490.7 

1217/97 20:09:07 485.9 

12/8/97 8: 14:50 491.0 

12/8/97 16:31:29 489.2 

12/9/97 8: 17:58 485.0 

12/9/97 19:25:11 486.7 

12/10/97 10:37:01 482.6 

12/10/97 18:06:04 485.9 

12/11/97 4:51:19 489.4 

12/11/97 13:36:01 488.7 

CH4 Target= 491ppm 
NO. Target= 503 ppm 
C02 Target= 4.99% 
Gas Standard Accuracy: ±I percent 
Acceptance Criteria: ±6 percent of target 

CH4 No. No, 

Result 
%Recovery (p1>m) %Recovery 

99.4 503.3 100.1 

99.5 500.0 99.4 

98.8 492.5 97.9 

99.5 498.9 99.2 

100.3 503.3 100.1 

100.1 505.9 100.6 

99.7 493.9 98.2 

99.9 492.3 97.9 

99.0 487.6 96.9 

. 100.0 . 499.8 99.4 

99.6 492.5 97.9 

98.8 488.9 97.2 

99.I 498.5 99.1 

98.3 492.4 97.9 

99.0 496.2 98.6 

99.7 503.4 100.1 

99.5 472.6 94.0 

NO N01 co1 col 
Result Result 
(ppm) (ppm) Result(%) %Recovery Comments 

463.8 39.4 4.88 97.8 

499.6 0.4 4.74 95.1 

492.1 0.3 4.73 94.8 no testing 
on 12/4/97 

498.9 0.0 4.88 97.9 

503.3 0.0 4.81 96.4 

505.9 0.0 4.85 97.2 

493.9 0.0 4.93. . 98.7 

492.3 0.0 4.97 99.5 

487.6 0.0 4.69 94.0 

499.8 0.0 4.97 99.6 

492.5 0.0 4.93 98.9 

488.9 0.0 4.83 96.9 

498.5 0.0 4.76 95.5 

492.4 0.0 4.73 94.8. 

496.2 0.0 4.67 93.5 

503.4 0.0 4.86 97.4 

472.6 0.0 4.84 97.0 
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Field Data Sheets 



Facility: 
Date: 
Location: 
Run Number: 
Sample Tvpe: 

Culp Alum. Alloy 
12/05/97 

· Dryer In 
1 

M26 

Total Sampling Time (min) 
Corrected Barometric Pressure (in Hg) 
Absolute Stack Pressure (in Hg) 
Stack Static Pressure (in H20) 
Average Stack Temperature (°F) 
Stack Area (sq in) 
Actual Meter Volume (cu ft) 
Average Meter Pressure (in H20) 
Average Meter Temperature (°F) 
Moisture Collected (g) 
Carbon Dioxide Concentration (%V) 
Oxygen Concentration (% V) 
Nitrogen Concentration (% V) 
Dry Gas Meter Factor 
Nozzle Diameter (in) 
Pitot Constant 
Average Sampling Rate (dscfm) 
Standard Metered Volume (dscf) 
Standard Metered Volume (dscm) 
Stack Moisture (% V) 
Mole Fraction Dry Stack Gas 
Dry Molecular Weight 
Wet Molecular Weight 
Stack Gas Velocity (fpm) 
Stack Gas Velocity (mpm) . 
Volumetric Flow Rate (acfm) 
Volumetric Flow Rate (acmm) 
Volumetric Flow Rate (dscfm) 
Volumetric Flow Rate (dscmm) 
Percent lsokinetic 
Percent Excess Air 
Concentration (g/dscm) 
Concentration (kg/hr) 
Concentration (ppmv) 
Emissions (lb/hr) 

240.0 
29.39 
29.02 
-5.00 

244.13 
240.53 
70.339 

0.24 
60.00 

110.10 
0.5 

20.0 
79.5 

0.9940 
0.131 

0.84 
0.291 

- 69.785 
1.976 
6.92 

0.931 
28.88 
28.13 

4428.45 
1349.79 
7396.99 

209.48 
5007.09 

141.80 
103.63 

1992.23 
0.00 
0.00 
0.00 
0.00 

==================================================================== 
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Schematic of Traverse Point Layout 

~··'""' Read and record all dllt_a every s-- minutes 
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Traverse Sampling Clock Meter Head Stack Differential Probe Filter Trap Exit Pump 

Point Time Time Reading ((delta Ps), Ts (delta H, ln.H20) Temp. Temp. Temp. Inlet Outlet Temp. · Vacuum 
Number (min) (24hr) ((Vm),ft3) in.H20) (oF) Desired Actual (oF) (oF) (°F) (Tm In) (Tm out) (oF) (in.Hg) 
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Page.f ""t:,... -Plant 1(111 t? Location o~.r h'lr lnlu.w- , t"\ I~ Run Number I 
Date ti ... s "'611 Sample Tvoe 1i., ':L..-- Operator rY1kD 

.(""\- al, l'l "<;; 

" ol / 1.V \Gas Velocity Orifice Pressure Adsorbent Dry Gas Meter Im pinger 
Traverse Sampling Cloik Meter Head Stack Differential Probe Filter Trap Exit Pump 

Point . Time Time Reading ((delta Ps), Ts (delta H, in.H20) Temp. Temp . Temp. Inlet Outlet Temp. Vacuum 
Number (min) (24hr) ((Vm),ft3) in.H20) ("F) Desired Actual ("F) ("F) ("F) (Tm in) (Tm out) ("Fl. Un.Hg) . 
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MOISTURE RECOVERY FORM FOR METHOC:t~: 

RecoVery.Ril'lses '• +:::::: 
Sam le Identification < 
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Total Weight Gain (g) 
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Facility: 
Date: 
Location: 
Run Number: 
Sample Type: 

Culp Alum. Alloy 
12/06/97 
Dryer In 

2 
M26 

Total Sampling Time (min) 
. Corrected Barometric Pressure (in Hg) 
Absolute Stack Pressure (in Hg) 
Stack Static Pressure (in H20) 
Average Stack Temperature (°F) 
Stack Area (sq in) 
~ctual Meter Volume (cu ft) 
Average Meter Pressure (in H20) 
~verage Meter Temperature (°F) 
Moisture Collected (g) 
Carbon Dioxide Concentration (% V) 
Oxygen Concentration (% V) 
Nitrogen Concentration (% V) 
Dry Gas Meter Factor 
Nozzle Diameter (in) 
Pitot Constant 
Average Sampling Rate (dscfm) 
Standard Metered Volume (dscf) 
Standard Metered Volume (dscm) 
Stack Moisture (%V) 
Mole Fraction Dry Stack Gas 
Ory Molecular Weight 
Wet Molecular Weight 
Stack Gas Velocity (fpm) 
Stack Gas Velocity (mpm) 
Volumetric Flow Rate (acfm) 
Volumetric Flow Rate (acmm) 
Volumetric Flow Rate (dscfm) 
Volumetric Flow Rate (dscmm) 
Percent lsokinetic 
Percent Excess Air 
Concentration (g/dscm) 
Concentration (kg/hr) 
Concentration (ppmv) 
Emissions (lb/hr) 

240.0 
29.51 
29.14 
-5.00 

238.46 
240.53 
74.692 

1.22 
47.94 
60.70 

0.5 
20.0 
79.5 

0.9940 
0.130 

0.84 
0.318 

76.206 
2.158 

3.62 
0.964 
28.88 
28.49 

4833.21 
1473.16 
8073.08 

228.63 
5728.25 

162.22 
100.45 

1992.23 
0.00 
0.00 
0.00 
0.00 

==================================================================== 



Eastern Research Group, Inc. MODIFIED METHOD 5 DATA SHEET 

• •• 
Plant 
Date 

Minimum Sam le Volume ft3 
Initial Leak Check 
Final Leak Che& 

' 
~ # . I . 

Schematic of Tlilverse Point Layout ""' 
Diagram of Duct 

., . 
~ Read and record al~nta every r;- mlnute1 

~ '-'Z. ;.c.s; . . I ·- . . · ·Gas Velocity Orifice Pressure Adsorbent · Ory Gas Meter Im pinger 
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Traverse Sampling Clock ~ Meter Head Stack Differential Probe .filter Trap 
'bl;ltlet 

\Exit Pump 
Point Time r Reading ((delta Pst Ts ,._ (delta H, in.H20) Temp .... Jemp. Temp. lrilet Temp. Vacuum 

Number (min) (2ft,~) ((Vm),ft3) in.H20~ (oF) ; Desired Actual (•F) (•F) (•F) <Tr in) (Tm out) (°F} (in.Hg). 
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Plant 
Date 

· C3as Velocity Orifice Pressure Adsorbent l...qry Gas Meter Im pinger 
Traverse Sampling Clock Meter Head Stack Differential Probe Filter Trap Exit Pump 

Point Time Time Reading ((delta Pa), Ts (delta H, ln.H20) Temp. Temp. Temp. Inlet · Outlet · Temp. Vacuum 
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......,._,,,,,,._.,., MOISTURE RECOVERY FORM FOR METHOD 4 'RLLtJJ 
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2 

3 

4 

5 

6 
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Plant 

0.1 N 

t-ii..so, 

C.1 N 

N0-CH 

i CC m\s 

Gt-Ctt\sb.-r~ 
s""· \~\.,. 

(p55.S '/11 0 
" 7. 

•7&7. 7 

Total Weight Gain {g) 

I . & 

/ I . ;)..,-

,,. . 
\ . 



Facility: 
Date: 
Location: 
Run Number: 
Sample Type: 

Culp Alum. Alloy 
12/06/97 
Dryer In 

3 
M26 

Total Sampling Time (min) 
Corrected Barometric Pressure (in Hg) 
Absolute Stack Pressure (in Hg) 
Stack Static Pressure (in H20) 
Average Stack Temperature (°F) 
Stack Area (sq in) 
Actual Meter Volume (cu ft) 
Average Meter Pressure (in H20) 
Average Meter Temperature (°F) 
Moisture Collected (g) 
Carbon Dioxide Concentration (%V) 
Oxygen Concentration (%V) 
Nitrogen Concentration (% V) 

· Dry Gas Meter Factor 
Nozzle Diameter (in) 
Pitot Constant 
Average Sampling Rate (dscfm) 
Standard Metered Volume (dscf) 
Standard Metered Volume (dscm) 
Stack Moisture (%V) 
Mole Fraction Dry Stack Gas 
Dry Molecular Weight 
Wet Molecular Weight 
Stack Gas Velocity (fpm) 
Stack Gas Velocity (mpm) 
Volumetric Flow Rate (acfm) 
Volumetric Flow Rate (acmm) 
Volumetric Flow Rate (dscfm) 
Volumetric Flow Rate (dscmm) 
Percent lsokinetic 
Percent Excess Air 
Concentration (g/dscm) 
Concentration (kg/hr) 
Concentration (ppmv) 

· ·Emissions (lb/hr) 

240.0 
29.51 
29.14 
-5.00 

235.63 
240.53 
77.350 

1.11 
51.47 

136.80 
0.0 

20.0 
80.0 

0.9940 
0.140 

0.84 
0.326 

78.344 
2.219 
. 7.61 
0.924 
28.80 
27.98 

4426.55 
1349.21 
7393.83 

209.39 
5049.75 

143.01 
101.01 

1760.56 
0.00 
0.00 
0.00 
0.00 



Eastern ~1n:h Group, Inc. MODIFIED METHOD 5 DATA SHEET 

Plant Meter Box Number 
Date 

Initial Leak Check 
Final Leak Check ,.O!fJ 

Schematic of Traverse Point Layout 
Read and record all data ever minutes 

Gas Velocity Orifice Pressure 
Traverse Sampling Clock Head Stack Differential Probe ... Filter 

Point Time ((delta Ps), Ts (delta H, in.H20) 1 Temp. Temp .. 
Number in.H20) ("F) Desired. Actual ("F) ("F) 

Comments: 

.ci 

o)..,~ . 
. LO'\t~o 

Adsorbent Ory Gas Meter 
Trap 

Temp. Inlet Outlet 
("F) (Tm in) (Tm out) 

"I) l)l> 

~--Run it-. 
Page 1 of 2 

Diagram of Duct 

Im pinger 
Exit 

Temp. 
("F) 

Pump 
Vacuum 
(in.Hg) 

....... ~. 



(~ 

Page_.3:-

' Ga& Velocity Orifiae Prl!ssure Adsorbent · J;>,ry Gas Meter Im pinger 
Traverse Sampling . Clock ; • · Mefer Head Stack Diffetential Probe Filter Trap. Exit Pump 

. • J ·~· ... . . .' • 

Point Time Time . Reading ((delta Ps), Ts (delta H, iJ'l. l;i20) Temp. Temp. Temp. 
. 

Inlet · · Outlet Temp. Vacuum 
Number (min) (24hr) C(Vrri),ft3' in.H20) ("F) Desired· Actual ("F) ("F) ("F) (Tm:in) (Tm out) ("F)"° (In.Hg) 
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Comments: 
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" -_ERG 
Ecsretn~l\Gteup.~c. MOISTURE RECOVE~Y FORM FOR METHOD 4 

2 

3 

4 

5 

6 

7 

Plant 

· Recovery Rinses 

0.1 t-1 

G.1 N 

/\/0-0H 

· O./N 

No.DH 

L../7t,,. n 

(q~ ~ -~ '3~7 ;7 
_C)o~.n 

't-]7t;t) ?S<P. 'i 

Total Weight Gain {g) 

j' . 

) . \ 

13.4 



Facility: 
Date: 
Location: 
Run Number: 
Sample Tvoe: 

Culp Alum. Alloy 
12/05/97 
Dryer In 

1 
M23 

Total Sampling Time (min) 
Corrected Barometric Pressure (in Hg) 
Absolute Stack Pressure (in Hg) 
Stack Static Pressure (in H20) 
Average Stack Temperature (°F) 
Stack Area (sq in) 
Actual Meter Volume (cu ft) 
Average Meter Pressure (in H20) 
Average Meter Temperature (°F) 
Moisture Collected (g) 
Carbon Dioxide Concentration (%V) 
Oxygen Concentration (% V) 
Nitrogen Concentration (%V) 
Ory Gas Meter Factor 
Nozzle Diameter (in) 
Pitot Constant 
Average Sampling Rate (dscfm) 
Standard Metered Volume (dscf) 
Standard Metered Volume (dscm) 
Stack Moisture (% V) 
Mole Fraction Ory Stack Gas 
Dry Molecular Weight 
Wet Molecular Weight 
Stack Gas Velocity (fpm) 
Stack Gas Velocity (mpm) 
Volumetric Flow Rate (acfm) 
Volumetric Flow Rate (acmm) 
Volumetric Flow Rate (dscfm) 
Volumetric Flow Rate (dscmm) 
Percent lsokinetic 
Percent Excess Air 
Concentration (g/dscm) 
Concentration (kg/hr) 
Concentration (ppmv) 
Emissions (lb/hr) 

240.0 
29.39 
29.02 
-5.00 

236.29 
240.53 

157.093 
1.36 

58.28 
216.90 

0.5 
20.0 
79.5 

0.9800 
0.192 

0.84 
0.644 

154.653 
4.380 

6.20 
0.938 
28.88 
28.21 

4765.28 
1452.46 
7959.61 

225.42 
5490.84 

155.50 
97.50 

1992.23 
0.00 
0.00 
0.00 
0.00 

==========================~==================================== 



Run \I\ -01 iMll6 

Eastern Relearch Group, Inc. MODIFIED METHOD 5 DATA SHEET Page 1 of 2. 

Plant Meter Box Number 
Date 'llj~ ~ 2..::0-
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Initial Leak Check Assumed Moisture % H20 
Final Leak Check -Factor 
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Schematic of Traverse Point Layout 
Diagram of Duct 

d d d lld I ~- Rea an recor a a a every m nutes 

Gas '\ Velocity Orifice Pre~'sure Adsorbent Dry Gas Meter Im pinger 
Traverse Sampling Clock Meter Head Stack Different al Probe Filter Trap Exit Pump 

Point Time Time Reading ((delta Ps), Ts (delta H, in.H20) Temp. Temp. Temp. Inlet Outlet Temp. Vacuum 
Number (min) (24hr) ((Vm),ft3) in.H20) ("F) Desired Actual ("F) ("F) ("F) (Tm In) (Tm out) ("F) (in.Hg) 
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Plant 
Date 

Gas· Velocity Orifice Pressure 
Traverse Sampling Clock Meter Head Stack Differential 

Point Time Time Reading ((delta Pa), Ts (delta H, in.H20) 
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Exit Pump 

Temp. Vacuum 
("Fl. (in.Hg) 
31 , 

41-... 9:) 

</~ ·; 

42-- JI 
V7 i-a.,. 

t.; !'!.. Is 
t/!<i,.- I~ 

I../ , lS:-

"'-~ JI,,. 
t.;z- /(,. 

'-/7- '-, 
<13 ,., 
4~ l"1 
4<1 19' 

" ':\ J 0, 
l.J >. ., 1"I 

L/3· 4-
f..J2-- t-
UL ~ 

'h s-
lJ' 4 
U1.., u 
4«i lJ 
CJ (I u , 



\\ERG 
ECSTe<nQeMacnGic1.".:ric. MOISTURE RECOVERY FORM FOR METHOD 4 

Plant 

·XAD Number : 

·.·· .. ···< <crm·pin~)erWeight • t/·::/i\ . ·.·. .. 

lmprrih~~~~ lmpinger lmpinger Amount of 
. ·. ... ··;·: .· :.;.: .:: ... /Weight··.:.· . ...... .. ... ··:»·' 

.·.1r1 if i~1··._.:• ... .. 

Number Solution Solution Configuration Final .. Gain·····.··· 
(g) (g) . (g) :··::· ·.• (gf> 

/ 
K~cc.kc~ 

49&,t 1 'c::t'\ \> \'( ( Si\o ;{ r. ~) ~(c~~<=t I to9. ~ 

HYLc., ICC rn\5 
Med'if,eJ 

~l 4 ./- 1 2 
~1..0 Col~ !o -. 

·'·r 

3 h?L..c 
\0Dff1,:, 

/'I\ '-C\ i \'1'eA 

~ I).~ ~13.r \~~o I 1 -
\ 

4 EMPTY ,.-/ \'\ oc\.i~d,_ 
Lf q ~ ... \ ~95.3 g 

I 

5 5 -1 \ ,CA__ Ge\ ·z.oc-3co~ Ac,J,~;ed... ii J.,l{ 1to3.~ 1?.~ 

6 

7 

Total Weight Gain {g) ~IL.~ 



·--------r. ---·-·- -·----- ·---- -- ·-·-·-· -·--·-- -····-----

Facility: ;Culp Alum. Allo~ 
Date: 112/©6/97 
Location: iDrver In 
Run Number: I 2! 
Samole Tvoe: iM23 I 

Total Sampling Time (min) ·----·-- , -·-····--- ---· 240.0 
Corrected B~rometric Pressure (in !Hg) .. __ 29.51 
Absolute Stack Pressure (in Hg.L_ i __ _____ 29.14 
Stack Static Pressure (in H20) ' ' ____ :___ -5.00 
Average Stack Temperature (°F) I ! : ' 236.91 
Stack Area (sq in) ___ : ______ : _____ l ______ -~=~-~-~=~----~ i_:· __ . __ 240.~3 
Ac~al Me!_~!:_Yolume (cu f!L ____ L __________ J_ ________ _:__ _____ ---· _____ _1~_3.7~~-
~age~e!_e! Pr~~_sure (in H2Ql_ __ _ . _ _ _ ____ --~- ....... _ ____ _ _. ___ 1-~~-
~erage M~te.!:__Temperatur~J:fj_~-- ______ ---·-··· ·-·-· ______________ -·-·-·---~~.8~_ 
Moisture Collected (QL_ i _. ___________ 1_19.50 
Carbon Dioxide Concentration (%V) 0.5 
Oxygen Concentration (% V) ' ; - , ~=-----2[0 
Nitrogen Concentratiolil (o/oV) 79.5 
~____,,....__ _____ __,__~------------ -·-------·-
Dry Gas Meter Factor· 0.9800 

Nozzle QJ~r:!l~t~!_@!2_ ___ ·--·-----~----·------------·-- ~=~-=-=~=.:. 0.192 
Pitot Constant 0.84 
AverageSampling~Rate ( dscfm) ~-------- ------· -·----·---·-··--:---Cf.686 
Standard MeteredVollLlme (dscf) : ---------·--·--···----·-·- 164.544 

·----·---- - -----· 
1 Standard Metered;Vohume (dscm) ____________ : __ 4.660 
Stack Moisture (o/oV) , 6.98 
~ol~_Fracti~~QI)'. Stack Gas ___ --· 0.930 
lQ!y Molecul13-£_y'Jeight ___________ ___1_8.88 
Wet Molecul9_! Weight ___ _ 28.12 
Stack Gas Velocity (fpm) . . . . 4932.08 
§tac~~8-~.Y.~lo-cJ!tlmpm) --·-·----------:~-----~~~:-~ ----~--~··-·=-~~~--~-~-=-~~-~~~-l~o~;~o-
VoluI!!et~i~£lo~_ Ra!_EU?cfr:& ___________________ .. ____ --~ -·. ___ -· -~--- _ _§_23~:?.=! 
~um~!_rl<? f_l_Q_~_~ate ~acmm) ... _ ·---·-·-·- _______ . ____________ ------~----~~~:~-1-
~9-~l:'~~l!~~ E_l_Q~_.Rat.~J.Q_sc!.!!!2_ __ ------··--- ... ---· -~ ---·----- .. ·- __ .... ___ --·---- _ 5654 .. ?_9_ 
y~~~e~~~'? £.!9w_!3~_!~ (dscmm) _______________ ' ____ : ______ ···----------·-- 160:..'!l 
Percent lsokinetic 100.73 
PercenTExcess-Air -----------~ -- - ·---------- , 1992.23 

:~onceQtrati~!!19{dscm) __ --~~--=---==----=~=~=---=--·-~= _ .. __ .. ----~QQ_ 
CO_f!~_en~~§l~Q.~_~_!~!1__. ·- ....... _ __ __ ··- ~ ··- _ --· __ _ ... __ ... -··-- . _____ Q:O_Q_ 

~G.C?ri_c~n!£~tiq_n iEPrT1'U_ -·· ·-···· . _ . . -·· __ . . .. _ .. ··-- . . ___ .9:_00_ 
Emissions (lb/hr) 0.00 
=================================================~===~========= 

i 
---------- ... ---- -··-----------·--------- --·--· -····-·------· ------- -- ···---·····-- ····--·---------·----·- ---



·-
,,, catJ·- t:J .z:: .... 

Eas1em Research Group, Inc. MODIFIED METHOD 5 DATA SHEET Z-

Initial Leak Check 
Final Leak Check 

Diagram of Duct 
Schematic of Traverse Point Layout 

Read and record all data every minutes 

Gas Velocity Orifice Pressure Adsorbent Ory Gas Meter Im pinger 
Traverse Sampling Clock Meter Head Stack Differential Probe Filter· Trap Exit Pump 

Point Time Time Reading ((delta Ps), Ts (delta H, in.H20) Temp. Temp. Temp. Inlet Outlet Temp. Vacuum 
Number (min) (24hr) ((Vm),ft3) in.H20) (oF) Desired Actual (oF) (oF) (oF) (Tm in) (Tm out) (oF) (in.Hg) 

() /)~ Y.>£1.() <.!S ;S:S-u 
.A. I ;,C:) '1'-11. < ..:-'\ /j v 3..J. '.'.1..31 .Lv ~~·I ,'.:,.'-1.;J 3(·, Yt~ :~N i.<i- ~ 

I ,..:-- - ,·._.,,.. 
I J. 1L:. 'L ,1 '.;.. "> 1 I q . .1 .:_--1 'Ill\ -~'I '(", ?"I "i~- ., 

2-. ") 

A 'l.. "11..< •"\c,l. :5 Li L. 4-V- . , 
\ ".'.t~·1 1.1 2.~4 ., u .... J J ~-~ 4l'! . 4u 8 

)... '\O (\ \ () ., I t' r, '/. .v 'I UV- · I I-fl 'Ii.JI 1.~ ll Liv ~-, ll 1 -j ..., 10 
1\- ?>. -~. 1 .<.\ l' 1 ::) .,-1. Cl1 I "'"'\ :-kit~ I. o..l .)._'W, l.1\.4. 3'i', l..i'i Yv '-'• I 0 

<.., <IS .h:"\ 'i.1. .CJ'i~l .l I.\ :!.-'1 ,, 1,, l-44 Lt..J l, '"?, ~ 4;1 '-40 '-i 0 I l 
1\ '-I: .. """ -~ (, 11·1.... s ~-"=- ..... , I.~ ~!J4< I'·), 1.-.\" 'Le.tu <J tr. Sc '1T> '(D I I 

~ i.O .:>, \l-i) •\\ ...... -\ '~ ·1 \l \ ,, 1. l~).. ;.:n \..i c. c..lfc. 4t. <"~. 1.2.. 

:\. " ~ ,,(,. c.~i ~ m. , .. ~ I \r. ,_'\1...- I ..C i.-io 1¥1 \~ 1Hl 40 lb- Ill 

~ "'"' o.l 1;.;' .\.11....1.L, \ \, 'L '1.iZ....... I.' tJ.i t.,. l- 5_'\ uY'.> '-I~ 4 () (J.L.. i~ 
l\ \, 1«.1.S ILIA~ 1001.~ ;v\, ~1..- I·" ')... .,, \.l- \ \...1 L,"'Z.,O t.11 i.lO 'H .. VO c..i~ h 

6 ;)r, :.!lM. l·U 10 111.."'!~'V \.1 L'1., I I. ll> L.-t1 "L ~ c, '-\v <U4 .Jo 44 .:io 
~.::\ r- .... ~Er .... t ,\.IAtJtrG Lt AK.. ./& 0 ~.6 t> '.)1 .. 

7( (\(i I u'~ 'V I\ " V1\ U\\ 1l. l.J~\\ c,18 !V 1fb'' 
~ "'\ U.1.~ 11~~(1,.S 

11<t "" 1.u 1. '>..\. •. 'l., ·1<1 "},'-\ c l\v ~:.:;''.ll WI ll 1- 3 
1 Hi.;- .o~ 11.:2> "' ' .\\ 't,'\< .. ~ 1-"~ 1 l 1 L\:i" !i."3 "'- 4S- r 

~~ !1L.~ 1101\.~ I 1.h,, c \.:> 1.-.\ 1,-l,; '-·°' 1_1,,<{) '!..'..< 

'"'' 
'{?.- '-t'"l ~.., <;;" 

11.. \ 1-0 \11·'1.- \ 'h°'>. \It,\, I'" ), ,, <" .. ~ 1.. :)t~ ·L<;-1 4o S1 4 i..- 4.) ~ 

\ 'LD 11 '\...\ '" 1i ••iv I ~-AeL; ~ iro.-.~~-9.: 
{1-i 'h ,,1 < 1\'l.~.'>' 11. .. 1 ua \ v- 1.7.i c 

\ ' 1.--I.., 5 . L'-1-"3 4D ~\ 41- \IL..- '-\ 
~ \ "< i I 1.• • I~ 1..1''-1 \ '\..- "\, ,,,," \ .\ 1.1.tv 'J.~V 4·~ ·;l\ I) 1 Ll \ ~ 

~'l ., 11..\1.S \ Hi..5 I al I. .1 c;., \ ,__., 1_-..\li \. \ ·iu.? ·11.1t. ~c:' '\1 'n LIU ~-

1 \<;\) i\':S\ I<;. I. );Cb \ .·'V- 1_..,,, 
\ '\ ·J._i..lR ·),<:.,..... :i..ti~"f .i:::qu-r ~'5" -s-~ .-..) 

hV I..'.,\..; 11<~( \'\~.!\ I .,., 'J 'l,l!J l.'1--- '] b1 ·is~ i....l1 \o I 
lt "' 

.SY .;-
\) \ \1-< r\ ni1 \\,,\,t.1 I . ">) 1.:i,, °'. -i- 1 L>-\ ").A., c ~o ~I ~g <i"S S" 

" ..,,. ,., ., \"'11. ,.; 11,014 
i LI '"'· 

I•., ·t,)I?, I.~ ·t.'\1 t.<.~ l.l ;\ \.. I ...\~ .;~ < 
.; \ <I:;_, \'\j.~ 1 '\ \ '\..1. \~ 1...1i< \, ...\ i,'-\C ~\ ",_ \_I tH S"\' I . 

Comments: 



r~ 
Pege.t...==-

Plant /"' 1._-. Run Number 
Date 0 erator 

Gas . Velocity Orifice Pressure Adsorbent Dry Gas Meter Im pinger 
Traverse Sampling Clock Meter Head Stack Differential Probe Filter Trap Exit Pump 

Point Time Time Reading ((delta Ps), Ts (delta H, in.H20) Temp. Temp. Temp. Inlet Outlet Temp. Vacuum 
Number (min) 124hr) CCVm),ft3) ln.H20) ("F) Desired Actual ("F) ("F> l"F> (Tm in) (Tm out) ("F). (in.Hg) 

I. " 1111. ~ llL~ " i 1 S". ~ \. ~ c,; "\ i.L . 21J_ z...t.,a. '-11- (. (\ '46 ~-L- <:.-
·1c:i 1u .... - tHL> l'iO .;1 \ '1., '\,L\ i '1- "\..)I) ·1 S\ ~ \.\ i¥ 'L IA 0 i.\q CJ Q ~ 
/; ~ ,_,,., s i, !.\).I!,. IQI( .4\ ,· ... '\}h \. \,, 'L.~\ 1,1\ U\ \G Q ~~ ~~ t... 

"1 .. /) "')<' ,Q.1lh l.L. 'L '\'\ /. ':) •l.<;~ ·1~1 l.l \ la I 4Cf~ Lh t~ 
..:.. .,_ 'IM,< 11-S'I< ~ 1~1.D I.th ·1 -i... c:;- \.~ z..s-; Z..l. \ .4·1> /, v u'1 l./tJ {,. 

~ ., ... le \ ~01 • t..oz.~ \.~- 1.."li"1 \ I o Lt,, I ., IA\ u4 \,.'V- ... b 1-i,_ ·1 
t'\ 1 ., 1 ~ .. ( . "'\) ,') 1.0~.~ I.~ ·z,..,., 'l. i.~ 1.. ~ ll 11."" LI ~ (, l. SZJ l/ 7 , 

I ., i.ID \ .,.,, 'L\ z.1 ~·"'.> 
\ '" "l.'2. ll 1u J_..: 1... ,, l '' "' f Ac.L .... ,... V'i? . ., 

t ~AIC. /: " I.lie.: Q~·' ' 

·Comments: 



, ; 

ECSTetn qeseorcn Gro1..c. !nc. 

MOISTURE REGO,VERY t;=ORM FOR METHOD 4 

Im pinger 
Number 

1 

2 

3 

4 

5 

6 

7 

Plant 
Date 

Im pinger 
Solution 

EMPTY 

... · · ........ ;.·· .. : 

Amourit of lmpi~~~~ Tip 
Solution Configuration 

(g) 

I ODni~ 

~os.t ~o~.I 

Total Weight Gain (g) 

-, 9 

- I I 9 



Facility: 
Date: 
Location: 
Run Number: 
Sample Type: 

Culp Alum. Alloy 
1'2/06/97 
Dryer In 

3. 
M23 

. Total Sampling Time (min) 
Corrected Barometric Pressure (in Hg) 
Absolute Stack Pressure (in Hg) 
Stack Static Pressure (in H20) 
Average Stack Temperature (°F) 
Stack Area (sq in) 
Actual Meter Volume (cu ft) 
Average Meter Pressure (in H20) 
Average Meter Temperature (°F) 
Moisture Collected (g) . 
Carbon Dioxide Concentration (% V) 
Oxygen Concentration (% V) 
Nitrogen Concentration (o/oV) 
Dry Gas Meter Factor 
Nozzle Diameter (in) 
Pitot Constant 
Average Sampling Rate (dscfm) 
Standard Metered Volume (dscf) 
Standard Metered Volume (dscm) · 
Stack Moisture (o/oV) 
Mole Fraction Dry Stack Gas 
Dry Molecular Weight 
Wet Molecular Weight 
Stack Gas Velocity (fpm) 
Stack Gas Velocity (mpm) 
Volumetric Flow Rate (acfm) 
Volumetric Flow Rate (acmm) 
Volumetric Flow Rate (dscfm) 

· Volumetric Flow Rate (dscmm) 
Percent lsokinetic 
Percent Excess Air 
Concentration (g/dscm) 
Concentration (kg/hr) 
Concentration {ppmv) 
Emissions (lb/hr) 

240.0 
29.51 
29.14 
-5.00 

236.41 
240.53 

148.612 
1.14 

52.30 
202.90 

0.0 
20.0 
80.0 

0.9800 
0.192 

0.84 
0.619 

148.463 
4.204 

6.05 
0.939 
28.80 
28.15 

4506.95 
1373.72 
7528.11 

213.20 
5222.01 

147.89 
. 98.41 

1760.56 
0.00 
0.00 
0.00 
0.00 



Plant 
Date 

naverse 
Point 

Number 

E111em Rese1n:h Group, Inc. 

Sampling 
Time 

Clock 

Comments:. 

Gas 
Meter 

Reading 
Vm ft3 

MODIFIED METHOD 5 DATA SHEET 

Meter Box Number 
Meter delta H 

Final Leak Check f{'j K-Factor 

Schematic of Traverse Point Layout 

Velocity 
Head 

((delta Ps), 
in.H20) 

Read and record all data 11ve 

Stack 
Ts 

("F) 

Orifice Pressure 
Differential 

(delta H, in.H70) 
Desired Ar.:ual 

minutes 

Probe 
Temp. 

("F) 

Oi. :20 

coi~ 0 

Adsorbent 
Filter Trap 

Temp. Temp. 
("F) ("F) 

Dry Gas Meter 

Inlet 
(Tm In) 

Outlet 
(Tm out) 

Run '11~-111-03 ·· 
Page•1 of '1= 

Diagram of Duct 

Im pinger 
Exit 

Temp. 
("F) 

Pump 
Vacuum 
(in.Hg) 



Plant 
Date 

Gas Velocity Orifice Pre:;sure Adsorbent Dry Gas Meter Im pinger 
Traverse Sampling Clock Meter Head Stack Differential Probe Filter Trap Exit Pump 

Point Time Time Reading . ((delta Ps), Ts (delta H, in.H20) Temp. Temp. Temp. Inlet OuUet Temp. Vacuum 
Number (min) C24hrl CCVm),ft3l in.H20) (oF) Desired I Actual (of) C0 Fl C°Fl (Tm in) CTm out) (of)' (in.Hal 

,} Li ...:..o.:.~ i'\~:7>- ; I.fl..,,.,~ - I ' ~~{,., •, () ·v.U ~(p~ 114 s- <J 1~ <./S- '1 
L.. 2..IV jq·53. \lf\6.9> l. I 2. ?. l.._·; I o ;.:,. 3 't :~l.U. 1..J:~ ~-2· l./_'i- '-/...,,- ') 

'r 1 2.11.S- 11.i~V.$'" ' !\O 
, <-11..J 71·~ • :'7lP '2..I<;.- ,,-, '-i'-4 " <;;i 

<J<..- I/'(- ~ 

7 1.'Z..S IC.: Li x 1<li.~\ '1<"' ,., \i.t . Ii '1 ·J~~ ., c:L lt-4 ..:,.-~ q1..i '-\ 7 !i' 
Ag 7..H..S" 14 (' ~-.s:- I c;,K &J- ·l~ Z-!><i -l·1 '2.-'(0 '"'lj. v v ... - s?" I/ t/ l/7 'f 
~ "\..I.IV '1.vO~ i L:. 1~0 r,4 2h- .-r:l,, l~n 'Iv ,, "\4- • 11 </ 

I '. L1 I"- ,/;~-).Lt_) ~(<.,',)/L)" 

-

Comments: 



-_ERG 
Easre<nQesearcnGroi.c.~nc. MOISTURE RECOVERY FORM FOR METHOD 4 

Plant 
Date .... ·· 

.. ... 

rmpiri~~Pf.J ···•·· , ftmpirigerWeight C••.:••<<·· .. : .. .. .. 

Im pinger lmpinger Amount of .• "•'> 
.. ·· lniti~J;'.;~ 'Weight'' .. · 

Number Solution Solution Configuration .Final : : 
.roain :· 

.. 

<, (gf / . (g) (g) .. (g) . ·.·. 

/ 
Kt\ccko i..J.. 

t-1 t::l"\ ?T''( (Sh.er-\" !;",·~\ 

'"~.<c ti1u /(p~.~ . • TJ 

2 H~C... !CC rn\5 
Me,:Lf1eJ 

lti'it, (oL\ t .0 ~.,_o \ I I 

3 H?lc... \ uDM:;, 
M~1~\·eJ_ 

~-I~.~ I J').O t.o \·h.0 l(' - ' 

' 
4 EMP ..----- r'\ oc\.~c:A. 

y.!.'1 S-,, L/1i).O TY l ( 
~ 

5 5 ·1 \ ,LJ'.L Ge\ ·ice-3to-;- l'\cd. ;4; ed.. t-r't~ ttc l .6 3 1. l/ 

6 

7 

Total Weight Gain {g) 
~(}3'~ 



Facility: 
Date: 
Location: 
Run Number: 
Samole Type: 

Culp Alum. Alloy 
12/05/97 
Dryer Out 

1 
M26 

Total Sampling Time (min) 
Corrected Barometric Pressure (in Hg) 
Absolute Stack Pressure (in Hg) 
Stack Static Pressure (in H20) 
Average Stack Temperature (°F) 
Stack Area (sq in) 
Actual Meter Volume (cu ft) 
Average Meter Pressure (in H20) 
Average Meter Temperature (°F) 
Moisture Collected (g) 
Carbon Dioxide Concentration (o/oV) 
Oxygen Concentration (% V) 
Nitrogen Concentration (% V) 
Dry Gas Meter Factor 
Nozzle Diameter (in) 
Pitot Constant 
Average Sampling Rate (dscfm) 
Standard Metered Volume (dscf) 
Standard Metered Volume (dscm) 
Stack Moisture (% V) 
Mole Fraction Dry Stack Gas 
Dry Molecular Weight 
Wet Molecular Weight 

Stack Gas Velocity (fpm) 
Stack Gas Velocity (mpm) 
Volumetric Flow Rate (acfm) 
Volumetric Flow Rate (acmm) 
Volumetric Flow Rate (dscfm) 
Volumetric Flow Rate (dscmm) 
Percent lsokinetic 
Percent Excess Air 
Concentration (g/dscm) 
Concentration (kg/hr) 
Concentration (ppmv) 
Emissions (lb/hr) 

240.0 
29.38 
29.30 
-1.00 

186.44 
490.87 
98.879 

0.56 
59.04 

133.90 
1.0 

19.0 
80.0 

0.9880 
0.215 

0.84 
0.409 

98.146 
2.779 

6.04 
0.940 
28.92 
28.26 

2112.59 
643.92 

7201.48 
203.95 

5411.99 
153.27. 
102.17 
889.51 

0.00 
0.00 
0.00 
0.00 

----------------------------------------------------------------------------------------------------------------------------------------



~E!G 
Eastern Rrsea.n:h Group, Inc. 

~-. !Run . 
i..:.1 P_:aa:.!?gge=-:.1...=o.:....f -===-MODIFIED METHOD 5 DATA SHEET 

Plant 
Date 
0 erator 
Sampling Location "b~ ~cl.. 
Sam leT-e~~~~~~~ ........... ,_.....-r-.._._~-+-M-i-ni_m_u_m_S_a_m~le-V~o~lu~m~e---ft-3~~r---~--.~~~~~~----~~~~+-"'_.,.,...--.'-----t 

Run Number Initial Leak Check 

Diagram of Duct 
Schematic of Traverse Point Layout 

Read and record all dah1 eve /\l minutes 

Gas Velocity Orifice Pressure Adsorbent Ory Gas Meter lmpinger 
Traverse Sampling Clock Meter Head Stack Dlff erential Probe Filter Trap Exit Pump 

Point Time ((delta Ps), Ts (delta H, in.H20) Temp. Temp. Temp. Inlet Outlet Temp. Vacuum 
Number min 'in.H20) ("F) Desired /\ctual ("F) ("F) ("F) ·(Tm in) (Tm out) ("F) (in.Hg) 

-

1.. 

Comments: 



Plant Run Number 
Pag~-

Date 0 erator 

Gas Velocity Orifice Pre-.;sure Adsorbent Dry Gas Meter lmplnger 
Traverse Sampling Clock Meter Head Stack Differential Probe Filter Trap Exit Pump 

Point Time Time· Reading ((delta Pa), Ts (delta H, in.H20) Temp. Temp. Temp. Inlet Outlet Temp. Vacuum 
Number (min) (24hr) ((Vm),ft3) in.H20) (°F) Desired Actual (°F) (°F) (°F) (Tm in) (Tm out) (°F). (in.Ha> 

L 

J 

... 

-
.. 

' 

.. 

Comments: 



• • 'Ii~ ~· 

~ "' . , .· . Abf'.. 
. . MOISTURE RECOVERY·FORM FOR METHOC}/~ · 

Plant 

···.· ·· · ··. ··· '.·=··.= ···=·= '"'''' .·.''·.· .. •.·,'·'='·'·'··.'.·.=.•.·.=".·.• ... ·.·.··.·.:,•:,••.·.•.=.·.•.·.• .••.' ... '.·.•.•.'.'•.·,=·.•.• .•.·., ... ·.'.•.• .. r·m······p···,·n···g···e······r·.·.·.w··. e·····,·g···h·t ··········===<=·=·=.: •• , ..... ,, .•. ·. · ·· .. ··.=.·.·.:·:.·····. . .· ... ·.·.·.·.'.,'.·.·'·'···.:·· .. :. ::;.. ·.··.·.·:-,.; ..... :-:-··:<·:.·.·.·:···· 
.·· . :. ·..-...... : . '.:•:=•·:.:, . ."·•.,: •. :;:;;.;::>::/:.::.:.:::::::;.=:.::::::··c::::.. ,,,,,·,:,:,:,:·:·:::':':'·'·''•'·•·:·:•-.·-= 

· ·~~:::::; t!i~~: ·· · A;.,i~ti;%r ~~~~w~,r:n .•. : ~r~1;i: • .... ···.·•.•·· .. l•,.•.: .. • .. •.·,···.·.···"·.··(ig~i)•~.:1 .. ,··.• .. •• .• ·.·.•··· .. :•··.i.!,:i.·.••.· ::;:vcr-rf~r;; . ·,·· :• (g} . .· .. · ...... ·.. / fol ·, .· .· ,•}" (g"} "_:: 

1 

2 

3 

4 

5 

6 

7 

G.1 N 

No...OH 

0 .//\/. 

Na.DH 

\f"l.:.d.:L~.J... 
0reet°'fib~

St... u.. ~ -, 

57f.~ 

Total Weight Gain (g) 

S7'1.'-/ 
1-/ 7 '-f. / 

'-f6'3. 7 



Facility: 
Date: 
Location: 
Run Number: 
Sample Type: 

Culp Alum. Alloy 
12/06/97 
Dryer Out 

2 
M26 

Total Sampling Time (min) 
Corrected Barometric Pressure (in Hg) 
Absolute Stack Pressure (in Hg) 
Stack Static Pressure (in H20) 
Average Stack Temperature (°F) 
Stack Area (sq in) 
Actual Meter Volume (cu ft) 
Average Meter Pressure (in H20) 
Average Meter Temperature (°F) 
Moisture Collected (g) 
Carbon Dioxide Concentration (% V) 
Oxygen Concentration (% V) 
Nitrogen Concentration (%V) 
Dry Gas Meter Factor 
Nozzle Diameter (in) 
Pitot Constant 
Average Sampling Rate (dscfm) 
Standard Metered Volume (dscf) 

. Standard Metered Volume (dscm) 
Stack Moisture (%V) 
Mole Fraction Dry Stack Gas 
Dry Molecular Weight 
Wet Molecular Weight 
Stack Gas Velocity (fpm) 
Stack Gas Velocity (mpm) 
Volumetric Flow Rate (acfm) 
Volumetric Flow Rate (acmm) 
Volumetric Flow Rate (dscfm) 
Volumetric Flow Rate (dscmm) 
Percent lsokinetic 
Percent Excess Air 
Concentration (g/dscm) 
Concentration (kg/hr) 
Concentration (ppmv) 
Emissions (lb/hr) 

240.0 
29.50 
29.42 
-1.00 

181.83 
490.87 

. 108.753 
0.14 

57.27 
80.00 

0.5 
19.5 
80.0 

0.9880 
0.215 
0.84 

0.451 
108.124 

3.062 
3.37 

0.966 
28.86 
28.49 

2270.87 
692.16 

7741.05 
219.23 

6050.61 
171.35 
100.67 

1191.93 
0.00 
0.00 
0.00 
0.00 

==================================================================== 



'~ i_9r Eastern Research Group. Inc. 

Plant 
Date 

Gas 
Traverse Sampling Clock 

Point Time 
Number 

Comments: 
,. 

MODIFIED METHOD 5 DATA SHEET 

-

o~ w.. 19 °lo 
ca'].. ::: ' OJ~ 

1• Assumed Moisture % H20 
Final Leak Check '' K-Factor 

Schematic of Traverse Point Layout 
Read and record all data eve '() minutes 

Velocity · Orifice Pressure Adsorbent 
Head Stack Differential Probe Filter Trap 

((delta Ps), Ts (delta H, in.H20) Temp. Temp. Temp. 
in.H20) ("F) Desired Actual ("F) ("F) ("F) 

r:: Page 1 of 

,-JJ•c" 
Diagram of Duel 

Dry Gas Meter Im pinger 
Exit Pump 

Inlet Outlet Temp. Vacuum 
(Tm in) (Tm out) ("F) (in.Hg) 



Plant Run Number 
Date 0 erator 

Gas Velocity Orifice Pressure Adsorbent Ory Gas Meter Im pinger 
Traverse Sampling Clock Meter Head Stack · Differential Probe Filter Trap Exit Pump 

Point Time Time Reading ((delta Ps), Ts (delta H, in.H20) Temp. Temp. Temp. Inlet Outlet Temp. Vacuum 
Number (min) · C24hr) CCVm),ft3) in.H20) C"F) Desired Actual C"F) C"F> C"Fl CTm in) (Tm outl ("F) (in.Hg) 

Comments: 



'I • 

'ERG . . ~ 
""'---··

0 

MOISTURE RECOVERY FORM FOR METHOD~ 

Recovery Rinses 
Sam··. le.Identification\ .. 

· · ·< · .... ··•.•>· ·••· ··<······ .. · c. > .· .•.••• •··· •.· •: :.·rn::::: .< :: ::::·•:•r: i.•10iping·e·rweight?::'%t::::••.': :: 
1mpinger .. · · >l~~tri~~:r.. · AdJourif~i . 1~~in~~:r,·:jip J. : . ><······ · / <> •. : •• •< . ?Weight•:: 

Number·. Solution · • Sorution .·· Cori~~.~t~~i.?" : Fihai > :· fhltf~l ....••••. ::.?.i··· ...•..... ••·.·.····.1:.!.:.· .•. •.•.••.: .. G.·.·.·.· .. ::{ag: .. i)·.~·····: .. :.:.· .. ·.·.:.· .. i .. • •...•. •.• 

1 ' 

2 

3 

4 

5 

6 

7 

C.1 N 

No..CH 

O./N 

No.DH 

', .·(g) .··.·.. · ... ·.: •(Q)· ••···. >(gj: ...._ 

·tee :n\s 

iCO 1l\\s 

G~e.e:.nsti ... rj • 3 b_oq .~ · ~ 
s~:,~~ lo 9.q . · d.Lf. o 

\'lcd...;fi~ 
0r ecc-6\::.\l.¥'s;_ tL ~ 

r'J4/.'7 

Total Weight Gain {g) 

~q·~. / _ .. 
<oos.c 
'ft;;,., :J .,, 

5'<6Co. (v 

.If 'Bl . i 

'516,'( 

'f 70~~ 
?J.5.c). 

't75 "'7 
7 

J9. I 

g,3 

J.I 

) (p .< 



Facility: 
Date: 
Location: 
Run Number: 
Samole Tvoe: 

Culp Alum. Alloy 
12/06/97 
dryer out 

3 
M26 

Total Sampling Time (min) 
Corrected Barometric Pressure (in Hg) 
Absolute Stack Pressure (in Hg) 
Stack Static Pressure (in H20) 
Average Stack Temperature (°F) 
Stack Area (sq in) 
Actual Meter Volume (cu ft) 
Average Meter Pressure (in H20) 
Average Meter Temperature (°F) 
Moisture Collected (g) 
Carbon Dioxide Concentration (% V) 
Oxygen Concentration (% V) 
Nitrogen Concentration (% V) 
Dry Gas Meter Factor 
Nozzle Diameter (in) 
Pitot Constant 
Average Sampling Rate (dscfm) 
Standard Metered Volume (dscf) 
Standard Metered Volume (dscm) 
Stack Moisture (%V) 
Mole Fraction Dry Stack Gas 
Dry Molecular Weight 
Wet Molecular Weight 
Stack Gas Velocity (fpm) 
Stack Gas Velocity (mpm) 
Volumetric Flow Rate (acfm) 
Volumetric Flow Rate (acmm) 
Volumetric Flow Rate (dscfm) 
Volumetric Flow Rate (dscmm) 
Percent lsokinetic 
Percent Excess Air 
Concentration (g/dscm) 
Concentration (kg/hr) 
Concentration (ppmv) 
Emissions (lb/hr) 

240.0 
29.35 
.29.28 
-1.00 

187.92 
490.87 

102.267 
0.58 

51.52 
151.40 

0.5 
20.0 
79.5 

0.9880 
0.215 

0.84 
0.427 

102.390 
2.900 
6.52 

0.935 
28.88 
28.17 

2212.16 
674.27 

7540.91 
213.56 

5620.93 
159.18 
102.62 

1992.23 
0.00 
0.00 
0.00 
0.00 

==================================================================== 



Eastern Reiearch.Group, Inc. MODIFIED METHOD 5 DATA SHEET 
I Run ~age 1 of 

Plant 

Initial Leak Check . 
Final Leak Check 

·. Diagram or Duct 
Schematic of Tmverse Point Layout 

Read and record all data eve Iv minutes 

Gas Velocity Orifice Prnssure Adsorbent Dry Gas Meter Im pinger 
Traverse • Sampling Clock Meter Head Stack Differential Probe Filter . Trap Exit Pump 

Point Time ((delta Ps), Ts (delta H, in.H20j Temp. Temp. Temp. Inlet Outlet Temp. Vacuum-
Number· min in.H20) ("F) Desired Actual ("F) ("F) ("F) (Tm in) (Tm out) ("F) (in.Hg) 

0 

., 0 0 0 
Comments: 



•' 
page_ f_ 

· Plant Run Number 
Date 0 erator 

Gas Velocity Orifice Pressure Adsorbent Dry Gas Meter Im pinger 
Traverse Sampling Clock Meter Head Stack Differential Probe Filter Trap Exit Pump 

Point Time Time Reading ((delta Ps), Ts (delta H, in.H20) Temp. Temp. Temp. Inlet OuUet Temp. Vacuum 
Number (min) (24hr) ((Vm),ft3) in.H20) ("F) Desired Ac.tu al ("F) ("F) (oF) (Tm in) (Tm out) C°F). (In.Hg) 

Comments: 



'EkG .,_ . '. 1 ·, . '·. ••• ' . . I\ fu~ · ~·etn Qeseon::n Gt~. Irle. Q'I 

1 

2 

3 

4 

5 

6 

7 

MOISTURE RECOVERY FORM FOR METHOD ~ 

0.1 tJ 

Hz..SO:.., . 

i:,.iN 

C.1 N 

No....OH 

0./1'/ 

~cJ...:f,cJ_ 
Grect'fib~· 

St.-. u... ':1 

Total Weight Gain (g) 

. 

• 

/ , ~ 



Facility: 
Date: 
Location: 
Run Number: 
Sample Type: · 

Culp Alum. Alloy 
12/05/97 
Dryer Out 

1 
M23 

Total Sampling Time (min) 
Corrected Barometric Pressure (in Hg) 
Absolute Stack Pressure (in Hg) 
Stack Static Pressure (in H20) 
Average Stack Temperature (°F) 
Stack Area (sq in) 
Actual Meter Volume (cu ft) 
Average Meter Pressure (in H20) 
Average Meter Temperature (°F) 
Moisture Collected (g) 
Carbon Dioxide Concentration (%V) 
Oxygen Concentration (% V) 
Nitrogen Concentration (% V) 
Dry Gas Meter Factor 
Nozzle Diameter (in) 
Pitot Constant 
Average Sampling Rate (dscfm) 
Standard Metered Volume (dscf) 
Standard Metered Volume (dscm) 
Stack Moisture (%V) 
Mole Fraction Dry Stack Gas 
Dry Molecular Weight 
Wet Molecular Weight 

Stack Gas Velocity (fpm) 
Stack Gas Velocity (mpm) 
Volumetric Flow Rate (acfm) 
Volumetric Flow Rate (acmm) 
Volumetric Flow Rate (dscfm) 
Volumetric Flow Rate (dscmm) 
Percent lsokinetic 
Percent Excess Air 
Concentration (g/dscm) 
Concentration (kg/hr) 
Concentration (ppmv) 
Emissions (lb/hr) 

240.0 
29.38 
29.30 
-1.00 

193.16 
490.87 
99.354 

0.56 
54.78 

122.50 
0.5 

20.0 
79.5 

0.9810 
0.215 

0.84 
0.414 

99.258 
2.811 

5.50 
0.945 
28.88 
28.28 

2142.78 
653.12 

7304.40 
206.86 

5464.34 
154.75 
102.33 

1992.23 
0.00 
0.00 
0.00 
0.00 

-------------- --------- --------- --------- --------- --------- ----------------------- --------- --------- --------- --------- --------- ---------



Eastern Research Group, Inc. MODIFIED METHOD 5 D"TA SHEET 

~kc"'AJo\ .. Run ~,,._, 

Page 1 of _L._ 

Plant \I\ - ' 

Diagram of Duct 
. Schematic of Traverse Point Layout 

Read and record all d11la every minutes M't 
Gas Velocity Orifice Pressure Adsorbent Dry Gas Meter :1mpinger 

Traverse Sampling Clock Meter Head Stack Differen!ial Probe Filter Trap Exit · Pump 
Point Time Time Reading ((delta Ps), Ts (delta H, in.H20) Temp. Temp. Temp. Inlet Outlet Temp. Vacuum 

Number (min) (24hr) CVm),ft3) in.H20) ("F) Desired Actual ("F) ("F) ("F) (Tm In) (Tm out) ("F) (in.Hg) 
0 

..., --~ • r 
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Comments: 



Plant Run Number 
Date 0 erator 

Gas Velocity Orifice Pressure Adsorbent Dry .Gas Meter lmpinger : ·. 
Traverse Sampling Clock Meter Head Stack Differential Probe Filter Trap Exit Pump_ 

Point Time Time Reading ((delta Pa), Ta (delta H, ln.H20) Temp. Temp. Temp. Inlet Outlet Temp. Vacuum .• 
Number (min) (24hr) ((Vm),ft3) ln.H20) (°F) Desired Actual ("F) ("F) (°F) (Tm in) (Tm out) (•F). On.Hg) 

I 

Comments: 



\)_ERG 
Ecstern~eseorcnG<c<.c.:nc. MOISTURE RECOVERY FORM FOR METHOD 4 

Im pinger 
Number 

1 

2 

3 

4 

6 

7 

Plant 

Im pinger 
Solution 

tl"\?T'( 

~-\ \>I._(, 
~1..0 

H'PLC 
\~~o 

EMPTY 

·" ....... . 
Amount of Im pinger Tip 
Solution Configuration 

(g) 

/ 
Kr\ock,c \.J.. 
( 4,, _.. '"'~' .,,, _,, 'lr.J 

I CC rn\5 
.Me<lf,J. 

\ 0Drrb· 
M.~1t\'e.A 

' 
~ 

r"\ od:.~d.. 

····· .. ·········•·>rmpirigerWeight : : • : 

F·. (ign)a r. > . .. ~n;t~~; ... :: <.!.· ..•. W.•.••.' .•. 'G····.e(ag·~·~l~t ·••··•· . ·· .. (g) \ :·• 

5&1.1- ~lat. {o I DO I I 

r:; 15 ,~ 5'ti.g _.- / 3 

5~4,,3 &~l.c.3 0 

Li 54{) J:.{54.3 - I 3 

Total Weight Gain (g) 



Facility: 
Date: 
Location: 
Run Number: 
Samole Tvoe: 

Culp Alum. Alloy 
12/06/97 
Dryer Out 

2 
M23 

Total Sampling Time (min) 
Corrected Barometric Pressure (in Hg) 
Absolute Stack Pressure (in Hg) 
Stack Static Pressure (in H20) 
Average Stack Temperature (°F) 
Stack Area (sq in) 
Actual Meter Volume (cu ft) 
Average Meter Pressure (in H20) · 
Average Meter Temperature (°F) 
Moisture Collected (g) 
Carbon Dioxide Concentration (%V) 
Oxygen Concentration (%V) 
Nitrogen Concentration (%V) 
Dry Gas Meter Factor 
Nozzle Diameter (in) 
Pitot Constant 
Average Sampling Rate (dscfm) 
Standard Metered Volume (dscf) 
Standard Metered Volume (dscm) 
Stack Moisture (%V) 
Mole Fraction Dry Stack Gas 
Dry Molecular Weight 
Wet Molecular Weight 
Stack Gas Velocity (fpm) 
Stack Gas Velocity (mpm) 
Volumetric Flow Rate (acfm) 
Volumetric Flow Rate (acmm) 
Volumetric Flow Rate (dscfm) 
Volumetric Flow Rate (dscmm) 
Percent lsokinetic 
Percent Excess Air 
Concentration (g/dscm) 
Concentration (kg/hr) 
Concentration (ppmv) 
Emissions (lb/hr) 

. 240.0 
29.50 
29.42 
-1.00 

188.29 
490.87 

107.848 
0.83 

55.38 
74.70 

0.5 
19.5 
80.0 

0.9810 
0.215 

0.84 
0.447 

107.267 
3.038 

3.18 
0.968 
28.86 
28.51 

2321.94 
707.73 

7915.15 
224.16 

6137.20 
173.81 
98.47 

1191.93 
0.00 
0.00 
0.00 
0.00 

------------------------------------------------------------------------------------------------------------------------------



Eastern Reieirch Group. Inc. 

Plant 
Date 

Gas 
Traverse Sampling Clock Meter 

Point Time Time Reading 
Number (min) (24hr) ((Vm),ft3) 

0 C"il'' Va. ''YLlC. ~ 
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Comments: 

~ \·D-.,,. ;,\J 
DiL-"{t1L 0 u--l 

MODIFIED METHOD 5 DATA SHEET 

Initial Leak Check 
Final Leak Check 

Schematic of Traverse Point Layout 
Read and record all dabt every 0 minutes 

Velocity Orifice Pressure 
Head Stack Oifferenti.31 Probe Filter 

((delta Ps), Ts (delta H, in.li20) Temp. Temp. 
in.H20) (°F) Desired Actual (•F) (oF) 
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~ Page1 of 

Diagram of Duct 

"""" Adsorbent Dry Gas Meter lmpinger 
Trap Exit Pump 

Temp. Inlet Outlet Temp. Vacuum 
(oF) (Tm in) (Tm out) (oF) (in.Hg) 
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Plant Run Number 
Date 0 erator 

Gas Velocity Orifice Pressure Adsorbent Dry Gas Meter Im pinger 
Traverse Sampling Clock Meter Head · Stack Differential Probe Filter Trap Exit Pump 

Point Time Time Reading ((delta Ps), Ts (delta H, in.H20) Temp. Temp. Temp. Inlet OuHet Temp. Vacuum 
Number (min) (24hr) ((Vm),ft3) in.H20) ("Fl Desired Actual ("Fl (•F) ("F) (Tm In) <Tm out) ("Fl. (in.Hal 

Comments: 



'ERG 
EcsrernReMOrcnGrouc.!nc. MOISTURE REC.OVERY FORM FOR METHOD 4 

Im pinger 
Number 

1 

2 

3 

4 

5 

6 

7 

Plant 

lmpingE!r 
Solution 

EMPTY 

/ 

l 00 rn\5 

I Obr<b 

Kf\ock,o~ 
(s~tk \""i"pJ 53(c.~ L/<2) .S' 
Modrf ,eJ 

5g(.3 ~~~.1 

Total Weight Gain {g) 
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Facility: 
Date: 
Location: 
Run Number: 
Sample Type: 

Culp Alum. Alloy 
12/06/97 
dryer out 

3 
M23 

Total Sampling Time (min) 
Corrected Barometric Pressure (in Hg) 
Absolute Stack Pressure (in Hg) 
Stack Static Pressure (in H20) 
Average Stack Temperature {°F) 
Stack Area (sq in) 
Actual Meter Volume (cu ft) 
Average Meter Pressure (in H20) 
Average Meter Temperature (°F) 

· Moisture Collected (g) 
Carbon Dioxide Concentration (%V) 
Oxygen Concentration (%V) 
Nitrogen Concentration (%V) 
Dry Gas Meter Factor 
Nozzle Diameter (in) 
Pitot Constant 
Average Sampling Rate (dscfm) 
Standard Metered Volume (dscf) 
Standard Metered Volume (dscm) 
Stack Moisture (%V) 
Mole Fraction Dry Stack Gas 
Dry Molecular Weight 
Wet Molecular Weight 
Stack Gas Velocity (fpm) 
Stack Gas Velocity (mpm) 
Volumetric Flow Rate (acfm) 
Volumetric Flow Rate (acmm) 
Volumetric Flow Rate (dscfm) 
Volumetric Flow Rate (dscmm) 
Percent lsokinetic 
Percent Excess Air 
Concentration (g/dscm) 
Concentration (kg/hr) 
Concentration (ppmv) 
Emissions (lb/hr) 

240.0 
29.35 
29.28 
-1.00 

191.00 
490.87 

101.063 
0.60 

49.60 
114.00 

0.5 
20.0 
79.5 

0.9810 
0.215 

0.84 
0.420 

100.847 
2.856 

5.06 
0.949 
28.88 
28.33 

2282.33 . 
695.65 

7780.10 
220.33 

5861.72 
166.00 

96.92 
1992.23 

0.00 
0.00 
0.00 
0.00 

-------------- ------------ --------- --------- --------- ------------------------ ------------ --------- --------- --------- ----------



Eas1em Research Group, Inc. MODIFIED METHOD 5 DATA SHEET 
~~-
~1of 

Initial Leak Check 
Final Leak Check 

Diagram or Duct 
Schematic of Traverse Point Layout 

Read and record all d1:ta every minutes "' Gas Velocity Orifice Pressure Adsorbent Dry Gas Meter lmpinger 
Traverse Sampling Clock Meter Head Stack Differential Probe Filter Trap Exit Pump 

Point Time Time Reading ((delta Ps), Ts (delta H, in.H20) Temp. Temp. Temp. Inlet Outlet Temp. Vacuum 
Number (min) (24hr) ((Vm),ft3) in.H20) ("F) ·Desired Actual ("F) ("F) (°F) (Tm in) (Tm out) ("F) (in.Hg) 
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Plant 
Date 

Gas Velocity 
Traverse Sampling Clock Meter Head Stack 

Point Time Time Reading ((delta Ps), Ts 
Number (min) (24hr) ((Vm).ft3) in.H20) ("F). 

! 
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-
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Comments: 

Run Number 
0 erator 

Orifice Pressure Adsorbent 
Differential Probe Filter Trap 

(delta H, in.H20) Temp. Temp. Temp. 
Desired Actual ("F) ("F) ("F) 
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Inlet Outlet 
(Tm in) (Tm out) 
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Im pinger 
Exit Pump 

Temp. Vacuum 
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-_ERG 
Ecste<nQeseorcnGro~c.lnc. MOISTURE RECOVERY:FORM FOR METHOD 4 
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Facility: 
Date: 
Location: 

· Run Number: 
Sample Type: 

Culp Alum. Alloy 
12/8/97 
Furnace Inlet 

1 
M26 

Total Sampling Time (min) 
Corrected Barometric Pressure (in Hg) 
Absolute Stack Pressure (in Hg) 
Stack Static Pressure (in H20) 
Average Stack Temperature (°F) 
Stack Area (sq in) 
Actual Meter Volume (cu ft) 
Average Meter Pressure (in H20) 
Average Meter Temperature (°F) 
Moisture Collected (g) 
Carbon Dioxide Concentration (% V) 
Oxygen Concentration (% V) 
Nitrogen Conc~ntration (%V) 
Dry Gas Meter Factor 
Nozzle Diameter (in) 
Pitot Constant 
Average Sampling Rate (dscfm) 
Standard Metered Volume (dscf) 
Standard Metered Volume (dscm) 
Stack Moisture (%V) 
Mole Fraction Dry Stack Gas 
Dry Molecular Weight 
Wet Molecular Weight 
Stack Gas Velocity (fpm) 
Stack Gas Velocity (mpm) 
Volumetric Flow Rate (acfm) 
Volumetric Flow Rate (acmm) 
Volumetric Flow Rate (dscfm) 
Volumetric Flow Rate (dscmm) 
Percent lsokinetic 
Percent Excess Air 
Concentration (g/dscm) 
Concentration (kg/hr) 
Concentration (ppmv) 
Emissions (lb/hr) 

327.0 
29.33 
29.20 
-1.70 
95.39 

1134.11 
143.623 

0.54 
54.71 
31.50 

0.5 
20.0 
79.5 

0.9800 
0.155 
0.84 

0.433 
141.734 

4.014 
1.04 

0.990 
28.88 
28.77 

3515.91 
1071.65 

27690.62 
784.20 

25425.75 
720.06 
102.46 

1992.23 
0.00 
0.00 
0.00 
0.00 



Eas1em ~arch Group, Inc. MODIFIED METHOD 5 DATA SHEET .. 

%H20 

Diagram of Duct 

Schematic of Trav•~rse Point Layout 
ea an R d d recor 11 111 every d II d t \..) I t mnu es 

Gas Velocity Orifice Pressure Adsorbent Ory Gas Meter Im pinger 
Traverse Sampling Clock Meter Head Stack Differential Probe Filter Trap Exit Pump 

Point Time Time Reading ((delta Ps), Ts (delta H, in.H20) Temp. Temp. Temp. Inlet Outlet Temp. Vacuum 
Number (min) (24hr) ({Vm),ft3) in.H20) (oF) Desired Actual (oF) (oF) (oF) (Tm in) (Tm out) (oF) (in.Hg) 
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Plant Run Number 
Date 0 erator 

Gas Velocity Orifice Pressure Adsorbent Dry Gas Meter lmplnger 
Traverse Sampling Clock Meter Head Stack Differential Probe Filter Trap Exit Pump 

Point Time Time Reading ((delta Pa), Ts (delta H, in.1-120) Temp. Temp. Temp. Inlet Outlet Temp. Vacuum 
Number (min) (24hr) ((Vm),ft3) in.H20) (of) Desired Actual (oF) (oF) (oF) (Tm in) .-(Tin out) (OF)" (in.Hg) 
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Page~of J__ 
Plant 1 .... \~\' Run Number 
Date 0 erator 

Gas Velocity Orifice Pressure Adsorbent Dry Gas Meter Im pinger 
Traverse Sampling Clock Meter Head Stack Differential Probe Filter Trap Exit Pump 

Point Time Time Reading ((delta Ps), Ts (delta H, in.H20) Temp. Temp. Temp. Inlet Outlet Temp. Vacuum 
Number (min) (24hr) ((Vm),ft3) in.H20) (°F) Desired Actual (of) (°F) (oF) (Tm in) (Tm out-) (°F) (in.Hg) 
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MODIFIED METHOD 5 mn-A SHEET 

Plant XAD Trap Number Meter Box Number 
Date Filter Heater Setting (°F) Meter delta H ta> 
Operator Probe length & Type DGM Factor (Y) 
Sampling location Probe Heater Setting (°F) Nozzle Type & ID (in.) 
Sample Type Minimum Sample Volume (ft3) Ambient Temperature (°F) 
Run Number Initial leak Check Assumed Moisture (% H20) 
Static Pressure (±) (in. H20) Final leak Check K-Factor 
Barometric Pressure (in. H20) Diagram of Duct . Schematic of Traverse Pomt Layout 

ea an R d d recor a a a every d II d t i t mnu es 

Gas Velocity Orifice Pressure Adsorbent Dry Gas Meter Im pinger 
Traverse Sampling Clock Meter Head Stack Differential Probe Filter Trap Exit Pump 

Point Time Time Reading ((delta Ps), Ts (delta H, in.H20) Temp. Temp. Temp. Inlet . Outlet Temp. Vacuum 
Number · (min) (24hr) HVm).ft3) in.H20) ("F) Desired Actual ("F) ("F) ("F) (Tm in) (Tm out) ("F) (in.Hg) 

Comments: 

-- ---~---.&..--. .'-~-----·--·--·-- ... 



Facility: Culp Alum. Alloy 
Date: 12/9/97 ., ' 
Location: Furnace Inlet 
Run Number: 2 
Sample Tvoe: m26 

Total Sampling Time (min) 
Corrected Barometric Pressure (in Hg) 
Absolute Stack Pressure (in Hg) 
Stack Static Pressure (in H20) 
Average Stack Temperature (°F) 
Stack Area (sq in) 
Actual Meter Volume (cu ft) 
Average Meter Pressure (in H20) 
Average Meter Temperature (°F) 
Moisture Collected (g) 
Carbon Dioxide Concentration (% V) 
Oxygen Concentration (% V) 
Nitrogen Concentration (%V) 
Dry Gas Meter Factor 
Nozzle Diameter (in) 
Pitot Constant 
Average Sampling Rate (dscfm) 
Standard Metered Volume (dscf) 
Standard Metered Volume (dscm) 
Stack Moisture (o/oV) 
Mole Fraction Dry Stack Gas 
Dry Molecular Weight 
Wet Molecular Weight 
Stack Gas Velocity (fpm) 
Stack Gas Velocity (mpm) 
Volumetric Flow Rate (acfm) 
Volumetric Flow Rate (acmm) 
Volumetric Flow Rate (dscfm) 
Volumetric Flow Rate (dscmm) 
Percent lsokinetic 
Percent Excess Air 
Concentration (g/dscm) 
Concentration (kg/hr) 
Concentration (ppmv) 
Emissions (lb/hr) 

340.0 
29.29 
29.19 
-1.40 

113.15 
1134.11 
141.637 

0.95 
62.09 
40.80 

0.5 
20.0 
79.5 

0.9800 
0.156 

0.84 
0.405 

137.578 
3.896 

1.38 
0.986 
28.88 
28.73 

3369.28 
1026.96 

26535.74 
751.49 

23518.44 
666.04 
102.09 

1992.23 
0.00 
0.00 
0.00 
0.00 

-------------- --------- --------- --------- --------- --------- ----------------------- --------- --------- --------- --------- --------- ---------
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Run (=\"' ·1\c\-O"L 

Eastern Resean:h Group, Inc. MODIFIED METHOD 5 DATA SHEET Page 1 of 'L 

Plant Meter Box Number 
Date 

Run Number Initial Leak Check Assumed Moisture % H20 
Final Leak Check 11 K-Factor 

Diagram of Duct 

Schematic of Traverse Point Layout 
R d d ea an d lld recor a ala every I t mnu es 1111<'11 14 

Gas Velocity Orifice Pressure Adsorbent Dry Gas Meter Im pinger 
Traverse Sampling Clock Meter Head Stack Differential Probe Filter Trap Exit Pump 

Point Time Time Reading ((delta Ps), Ts (delta H, in.H20) Temp. Temp. Temp. Inlet Outlet Temp. Vacuum 
Number (min) (24hr) ((Vm),ft3) in.H20) ("F) Desired Actual ("F) ("F) ("F) (Tm in) (Tm out) ("F) (in.Hg)· 
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Plant 
Date 

Gas Velocity Orifice Pressure .Adsorbent Dry Gas Meter Im pinger 
Traverse Sampling Clock Meter Head Stack Differential Probe Filter Trap Exit Pump 

Point Time Time : : Reading . ((delta Ps), Ts (delta H, in.H20) Temp. Temp. Temp. Inlet Outlet Temp. Vacuum ··-.t 
Number (min) (24hrl ((Vml,ft3l in.H20) ("F) Desired · Actual ("Fl ("F) ("F) (Tm in) (Tm out) ("Fl (in.Hg) 
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Comments: 



Facility: 
Date: 
Location: 
Run Number: 
Sample Type: 

Culp Alum. Alloy 
12/10/97 
Furnace Inlet 

3 
M26 

Total Sampling Time (min) 
Corrected Barometric Pressure (in Hg) 
Absolute Stack Pressure (in Hg) 
Stack Static Pressure (in H20) 
Average Stack Temperature (°F) 
Stack Area (sq in) 
Actual Meter Volume (cu ft) 
Average Meter Pressure (in H20) 
Average Meter Temperature (°F) 
Moisture Collected (g) 
Carbon Dioxide Concentration (% V) 
Oxygen Concentration (% V) 
Nitrogen Concentration (% V) 
Dry Gas Meter Factor 
Nozzle Diameter (in) 
Pitot Constant 
Average Sampling Rate (dscfm) 

· Standard Metered Volume (dscf) 
Standard Metered Volume (dscm) 
Stack Moisture (%V) 
Mole Fraction Dry Stack Gas 
Dry Molecular Weight 
Wet Molecular Weight 
Stack Gas Velocity (fpm) 
Stack Gas Velocity (mpm) · 
Volumetric Flow Rate (acfm) 
Volumetric Flow Rate (acmm) 
Volumetric Flow Rate (dscfm) 
Volumetric Flow Rate (dscmm) 
Percent lsokinetic 
Percent Excess Air 
Concentration (g/dscm) 
Concentration (kg/hr) 
Concentration (ppmv) 
Emissions (lb/hr) 

332.0 
29.32 . 
29.22 
-1.40 

114.85 
1134.11 
138.653 

0.96 
73.00 
42.20 

0.5 
20.0 
79.5 

0.9800 
0.155 

0.84 
0.398 

132.051 
3.740 

1.48 
0.985 
28.88 
28.72 

3417.98 
1041.80 

26919.36 
762.36 

23786.58 
673.64 
100.50 

1992.23 
0.00 
0.00 
0.00 
0.00 

============== ========= ========= ========= ========= ========= ========= 



Eastern Research Group. Inc. MODIFIED METHOD 5 DATA SHEET 
I Run t~'iki -CJ2-
Page 1 of "2.-

Plant Meter Box Number 
Date 

Initial Leak Check 
Final Leak Check . u () 5~ '' K-F actor 

Diagram of Duct 
Schematic of Traverse Point Layout 

R d d ea an recor d II d t a a• every I t m nu es 

Gas Velocity Orifice Pressure Adsorbent Dry Gas Meter Im pinger 
Traverse Sampling Clock Meter Head Stack. Differential Probe .Filter Trap Exit Pump 

Point Time Time Reading ((delta Ps), Ts (delta H, in.H20) Temp. Temp. Temp. Inlet Outlet Temp. Vacuum 
Number (min) (24hr) ((Vm),ft3) in.H20) (oF) Desired . Actual (°F) (oF) (°F) (Tm In) (Tm out) (oF) (in.Hg) 
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. Date 
I -: l ~ 'Location 'Run Number 

Operator 

Page.I~ 
'Plant 

Gas Velocity Orifice Pressure Adsorbent Dry Gas Meter Im pinger 
Traverse Sampling Clock Meter Head Stack Differential Probe Filter Trap Exit Pump 

Point Time Time Reading ((delta Ps), Ts (delta H, in.H20) Temp. Temp. Temp. Inlet Outlet Temp. Vacuum 
Number (min) (24hr) ((Vm),ft3) in.H20) ("F) Desired Actual ("F) ("Fl ("F) (Tm in) (Tm out) ("F). (in.Hg) 

1\4-3 ~'30 l la" 141,,uU q.--. '"\ <10 ,<1) z.q r 'l~ ·£.-16 lo<./ .\2 ~? 

'%. ?-10 I 1t1"li I'/) t'.~ .4C- q() :::..-, ... ·z.4q 'l:n ., (._,, IL!"~ "S I ~ 
f~ °10D ···~' 

I <.-e:;, 0 I ,q~. q/1 '!\1) 7 1/7_ ?~t:;U '' l; >.. ~ ... ~ ~ 

A/12- ·.1, In 1l11tll L~<l,9 I fJ lf{) ~' 7U£i 2S=\ 7'\ l:/7_ 
"""'' 

... ~ 
2.- . ;,, z0 \I,,~, /b5r7~ J,D (~c- ; .'\.":> z._~--,_ ;;> -"' /tJ l?'2- SJ 3 
.,~ -~:i, ·, 1·'101 .,,,,, / 1 . .-~ - :' ~,(13 //)f\ _'.'(:~ -?S; -~<.,.'i, -1U (pf r1 -~ 

{}s. I ~~- \ 10:2..,. 11 ..... ~ l\I~\ I (") er.::;- ~.l ~~ ..:l..~ ,~,?~ -7y ln I SI -~ 
I ''" I ""'JJ IT°> LI/~ .{b \J\) U.a1L. II ~ o.on 'VS'' 

-

-

Comments: 



I 
Facility: ! Culp Alum. Alloy 
Date: i 12/11/97 i 
Location: '.Furnace Inlet 
Run Number: ' 41 
Sample Type: lm26 I 

Total Sampling Time (min) : i I : ' 380.0 
Corrected Barometric Pressure (in Hq) l i ' 29.99 
Absolute Stack Pressure (in H~) i 1 i 29.87 
Stack Static Pressure (in H20), I i i i -1.70 
Average Stack Terinoerature (°F) i i i i 106.66 
Stack Area (sq in) ! I I ! 1134.11 
Actual Meter Volume (cu ft) I I 130.367 
t.verage Meter Pressure (in H20) , I ! 0.82 
Average Meter Temperature (0

'F) · 54.59 
Moisture Collected (g) : . 1 19.30 
Carbon Dioxide Concentration;(%V) : i 0.5 
Oxygen Concentration (%V) I ! 20.0 
Nitrogen Concentration (%V) i ! ' , 79.5 
Ory Gas Meter Factor I l 0.9800 

: 
Nozzle Diameter (in) 0.152 
Pltot Constant ---------,-

1 
---------------~0.__:_::_.84 

Average Samplinq, Rate (dscfrlil) : 0.346 
Standard Metered Volume ( dscf) i ! ! ' 131. 501 
Standard Metered Volume (dscm) i ' ! ' 3.724 
Stack Moisture (%V) i ' i ' 2. 76 
M~~f? _ _Era_ction Dry Stack Gas ' 1 i i : 0.972 
Dry Molecul~_r_W_e_..ig._h_t ___________ _.;__ ____ 1 --~----28._._8_....:.8_ 
Wet Molecular Weight 1 

' : 28.58 
Stack Gas Velocity (fpm) I ! 2870.78-
Stack Gas Velocity (mpm) ! ' i 875.01 
Volumetric Flow Rate (acfm) i , ! 22609. 70 
Volumetric Flow Rate (acmm) : ' 640.31 
Volumetric Flow Rate (dscfm) ' 20447.60 
Vgl~mj_fr-ic Flow Rate (dscmm) 579.08 
Percent lsokinetic ! ' : 105. 78 
--·----------------·-------------'---------'------~ 

Percent Excess Air : i , ' 1992.23 
~---------------'--------'--~---------'-----· ----· ---
Soncentration (g/dscm) _______ _;__! ----'--: ---~1 

___________ 0.00 
_G9_~_f_en!~~_tio~t&______ ! : 0.00 
Co_ric~~tr~_!iQ_n (ppm~------ I : 1 __ Q:.OQ_ 
Emissions (lb/hr) ! ' ! 0.00 

==================================================================== ' . 
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Eastern Rese1rch Group, Inc. MODIFIED METHOD 5 DATA SHEET ~ Page1 of 
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bate 

Run Number Initial Leak Check Assumed Moisture % H20 
Final Leak Check K-Factor 

Diagram of Duct 
Schematic of Traverse Point Layout 

Rea d d d lld \U an recor a ala every m nutes 

Gas Velocity Orifice Pressure Adsorbent Ory Gas Meter Im pinger 
Traverse . Sampling Clock Meter Head Stack Differential Probe Filter Trap· Exit Pump 

Point Time Time Reading ((delta Ps), Ts (delta H, in.H20) Temp. Temp. Temp. Inlet Outlet Temp. Vacuum 
Number (min) (24hr) ((Vm),ft3) in.H20) (oF) Desired Actual (oF) (oF) (oF) (Tm in) (Tm out) (oF) (in.Hg) 
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Gas Velocity Orifice Pressure Adsorbent Dry Gas Meter Im pinger 
Traverse Sampling Clock Meter Head Stack Differential Probe Filter Trap Exit Pump 

Point Time Time Reading ((delta Pa), Ta (delta H, ln.H20) Temp. Temp. Temp. Inlet OuUet Temp. Vacuum 
Number (min) (24hr) ((Vm),ft3) ln.H20) ("F) Desired. Actual (°Fl ("Fl · (°Fl (Tmln) (Tm out) ("F)' Un.Hal 
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Facility: 
Date: 
Location: 
Run Number: 
Sample Type: 

Culp Alum. Alloy 
12/8/97 . . i· 

Furnace Inlet 
1 

M23 

Total Sampling Time (min) 
Corrected Barometric Pressure (in Hg) 
Absolute Stack Pressure (in Hg) 
Stack Static Pressure (in H20) 
Average Stack Temperature (°F) 
Stack Area (sq in) . 
Actual Meter Volume (cu ft) 
Average Meter Pressure (in H20) 
Average Meter Temperature (°F) 
Moisture Collected (g) 
Carbon Dioxide Concentration (% V) . 
Oxygen Concentration (% V) 
Nitrogen Concentration (% V) 
Dry Gas Meter Factor 
Nozzle Diameter (in) 
Pitot Constant 
Average Sampling Rate (dscfm) 
Standard Metered Volume (dscf) 
Standard Metered Volume (dscm) 
Stack Moisture (% V) 
Mole Fraction Dry Stack Gas 
Dry Molecular Weight 
Wet Molecular Weight 
Stack Gas Velocity (fpm) 
Stack Gas Velocity (mpm) 
Volumetric Flow Rate (acfm) 
Volumetric Flow Rate (acmm) 
Volumetric Flow Rate (dscfm) 
Volumetric Flow Rate (dscmm) 
Percent lsokinetic 
Percent Excess Air 
Concentration (g/dscm) 
Concentration (kg/hr) 
Concentration (ppmv) 
Emissions (lb/hr) 

.. 
' . ~ ; t 

' ' 

327.0 
29.33 
29.20 
-1.70 

101.76 
1134.11 
135.625 

0.50 
53.92 
30.10 

0.5 
20.0 
79.5 

0.9940 
0.156 

0.84 
0.416 

135.966 
3.851 

1.03 
0.990 
28.88 
28.77 

3404.80 
1037.78 

26815.50 
759.41 

24344.11 
689.43 
101.35 

1992.23 
0.00 
0.00 
0.00 
0.00 
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Eastern Research Group. Inc. MODIFIED METHOD 5 DAT/\ SHEET Page 1 of 2-

Meter Box Number 

Initial Leak Check 
- \.l Final Leak Check· ) 

Diagram of Duct 
Schematic of Travurse Point Layout 

R d d ea an d II d I recor a a •.every I t mnu es . 
Gas Velocity Orifice Pressure· . Adsorbent Dry Gas Meter Im pinger 

Traverse Sampling Clock Meter Head Stack Differential Probe Filter Trap Exit Pump 
Point Time ~e Reading ((delta Ps), Ts (delta H, in H20) Temp. Temp. Temp. Inlet Outlet Temp. Vacuum 

Number · imin) (24hr) ((Vml.ft3) in.H20) ("F) Desired Actual ("F) ("F) ("F) (Tm in) (Tm out) ("F) (in.Hg) 
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Page.f &. 
Plant 
Date 

Gas Velocity Orifice Pressure Adsorbent Dry Gas Meter Im pinger 
Traverse Sampling Clock Meter Head Stack Differential Probe Filter Trap Exit Pump 

Point Time Time Reading ((delta Ps), Ts (delta H, in.t-120) Temp. Temp. Temp. Inlet Outlet Temp. Vacuum 
Number I mini (24hr) ((Vm),ft3) in.H20) . ("F) Desired Actual ("F) ("Fl ("Fl ffm inl (Tm outl ("Fl' On.Ha> 
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\\ERG 
EasT11tnQ.-orcnGtc1.c.!nc MOISTURE RECOVERY FORM FOR METHOD 4 

Plant 

XAD Number > 

.. .. ... . . . . : •,._.:. ,>/lrripingerWeight. t < : ; .. .. .. .. .. . . .. 

Im pinger Im pinger Amount of Im pinger Tip : 
.· 

1h iii~( ::: •• 
/Weight .••. 

Number Solution Solution Configuration Final > Gain· 
.. :·.·:-·.·: . .;: : .. 

(g) ·. (g) (g) . :.:···· :,·(g) .. 

/ 
Kt\ccKci.J.. 

1 ~I"\?\'( ( .:.\.. ...... "'· Sc.Jc soo.i f , ;)...... .,,,~ \. ... ·"-\'\ 1i-;.; 

H~C- !CO rn\5 
.Med,-f,eJ 

lo)..3 (po?.o {_&, 1) 2 
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3 \-t?LC.. \OCf"'lis 
/v\ ~\ f\·E:J_ 

l,f5. t Ccf lc.i _(__ / , 1) Hc..0 

\ 

~ 
~oc\.~d- ycl).t 491.9 <i 4 EMPTY 

f 

5 5 ·l \ ,CA_ Ge\ ·t.oC-3t07r Acdi~~ed_ <6l9,5" t'i3 .L> ~l ( 

6 

1 

Total Weight Gain (g) eh./ 



Facility: 
Date: 
Location: 
Run Number: 
Samole Type: 

Culp Alum. Alloy 
12/9/97 
Furnace Inlet 

2 
M23 

Total Sampling Time (min) 
Corrected Barometric Pressure (in Hg) 
Absolute Stack Pressure (in Hg) · 
Stack Static Pressure (in H20) 
Average Stack Temperature (°F} 
Stack Area (sq in) 
Actual Meter Volume (cu ft) 
Average Meter Pressure (in H20) 
Average Meter Temperature (°F) 
Moisture Collected (g) 
Carbon Dioxide Concentration (%V) 
Oxygen Concentration (%V) 
Nitrogen Concentration (%V) 
Dry Gas Meter Factor 
Nozzle Diameter (in) 
Pitot Constant 
Average Sampling Rate (dscfm) 
Standard Metered Volume (dscf) 
Standard Metered Volume (dscm) 
Stack Moisture (%V) 
Mole Fraction Dry Stack Gas 
Dry Molecular Weight 
Wet Molecular Weight 
Stack Gas Velocity (fpm) 
Stack Gas Velocity (mpm) 
Volumetric Flow Rate (acfm) 
Volumetric Flow Rate (acmm) 
Volumetric Flow Rate (dscfm) 
Volumetric Flow Rate (dscmm) 
Percent lsokinetic 
Percent Excess Air 
Concentration (g/dscm) 
Concentration (kg/hr) 
Concentration (ppmv) 
Emissions (lb/hr) 

342.0 
29.32 
29.22 
-1.40 

114.14 
1134.11 
134.327 

0.91 
59.53 
42.20 

0.5 
20.0 
79.5 

0.9940 
0.155 

0.84 
0.384 

131.206 
. 3.716 

1.49 
0.985 
28.88 
28.72 

3255.36 
992.23 

25638.52 
726.08 

22680.61 
642.31 
101.67 

1992.23 
0.00 
0.00 
0.00 
0.00 

============== === ========= ========= ========= ========= ========== 



Eastern ReseU'Ch Group, Inc. MODIFIED METHOD 5 DATA SHEET 

Plant Meter Box Number 
Date Meter delta H 

. ~ 
'I 

Initial Leak Check Assumed Moisture % H20 i 

Final Leak Check 
Diagram of Duct 

Schematic of Traverse Point Layout 
Read and record all data every minutes 

Gas Velocity Orifice Pressure Adsorbent Ory Gas Meter . Im pinger 
Traverse Sampling Clock Meter Head Stack Differential Probe Filter Trap Exit Pump 
. Point Time Time. Reading ((delta Ps), Ts (delta H, in.H20) Temp. Temp. Temp. Inlet Outlet Temp. Vacuum 
Number (min) (24hr) ((Vm),ft3) in.H20) (oF) Desired Actual (oF) (oF) (oF) (Tm in) (Tm out) (oF) (in.Hg) 
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Plant \vr nA-<..c.- Run Number 
Date '1.:J 0 erator 

_,,Gas Velocity Orifice Presr.ure Adsorbent Dry Gas Meter Im pinger ~p 

Traverse Sampling Clock I~\ Meter Head Stack Differential Probe Filter Trap Exit Pump 
Point Time Time Reading ((delta Ps), Ts (delta H, in.H20) Temp. Temp. Temp. Inlet Outlet Temp. Vacuum 

Number (min) (24hr) ((Vm)Jt3) in.H20) t'.F) Desired Actual ("F) ("F) (°Fl (Tm in) (Tm out) C°Fl (in.Ha) ... 
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Comments: 



\\ERG 
Ecst9'nQeseorcnGic~c.inc. MOISTURE RECOVERY FORM FOR METHOD 4 

Run Number · · · · 
lmpinger Box Number · 
Recovery Per5on 
Recovery Rinses 
Sam le Identification 
Filter Number·· 
·XAD Number .. · · · 

: -: 
· .. ·· -:··:. ·•·· ... ··.· .... ·.·. hripingerWeighf : <0: '·>: .·.· 
" . ·.·· 

Im pinger Im pinger Amount of lmpinger Tip ... ./rJ~rRt•••. .. . •' 

Number Solution Solution Configuration Final . Initial· ·· 
... ··.. : · . 

(g) (g) {g) (g) · .. 

/ 
K"-cc.kc;...L 

1 Ef'\?T\ ( ..;~-i ..... ,j 5oJ..3 1-f Cf t,3 ~.O o# \ ' 't' ... 

. \-\ Y\...C, 
I CC rn\5 

M.edi~1e.....L 
593.~ &D'3lo (s.~) 2 

~"l..o 

3 ~i='LC \00r-,1'.) 
M \:.C\ I ~1'e....-\. 

(cLfj.1 Gl-tt,J.. · L \ .~) \~'-o 

\ 

4 _..-/" r'\cd..~ed.. 
4<1~ .~ '-t<i ~--. ( \ EMPIY I . 

5 s·I \ 1(..Q Gel ·z.oc-3t0~ t\o<L4~ed. tg9,~ r'-1 w, & tf) 

-. 

6 

7 

Total Weight Gain (g) q ).d-



Facility: 
Date: 
Location: 
Run Number: 
Sample Tvoe: 

Culp Alum. Alloy 
12/10/97 
Furnace Inlet 

3 
M23 

Total Sampling Time (min) 
Corrected Barometric Pressure (in Hg) 
Absolute Stack Pressure (in Hg) 

. Stack Static Pressure (in H20) 
Average Stack Temperature (°F) 
Stack Area (sq in) 
Actual Meter Volume (cu ft) 
Average Meter Pressure (in H20) 
Average Meter Temperature (°F) 
Moisture Collected (g) 
Carbon Dioxide Concentration (%V) 
Oxygen ·concentration (% V) 
Nitrogen Concentration (%V) 
Dry Gas Meter Factor 
Nozzle Diameter (in) 
Pitot Constant 
Average Sampling Rate (dscfm) 
Standard Metered Volume (dscf) 
Standard Metered Volume (dscm) 
Stack Moisture (%V) 
Mole Fraction Dry Stack Gas 
Dry Molecular Weight 
Wet Molecular Weight 
Stack Gas Velocity (fpm) 
Stack Gas Velocity (mpm) 
Volumetric Flow Rate (acfm) 
Volumetric Flow Rate (acmm) 
Volumetric Flow Rate (dscfm) 
Volumetric Flow Rate (dscmm) 
Percent lsokinetic 
Percent Excess Air 
Concentration (g/dscm) 
Concentration (kg/hr) 
Concentration (ppmv) 
Emissions (lb/hr) 

333.0 
29.32 
29.22 
-1.40 

116.47 
1134.11 
142.514 

0.98 
72.44 
32.30 

0.5 
20.0 
79.5 

0.9940 
0.156 

0.84 
0.414 

137.833 
3.903 

1.09 
0.989 
28.88 
28.76 

3486.72 
1062.75 . 

27460.70 
777.69 

24293.10 
687.98 
101.10 

1992.23 
0.00 
0.00 
0.00 
0.00 

-------------- ------------ --------- --------- --------- ------------------------ ------------ --------- --------- --------- ----------



Eutem Research Group, Inc. 

Plant 

Run Number 

Traverse Sampling 
Point Time 

Number min 

Clock 
Time 
24hr 

Gas 
Meter 

I--_._--'~-+-_._~_._-+-~.....__...__..__~ 

0 

l ' 

Comments: 

MODIFIED METHOD 5 DATA SHEET 

Meter Box Number 
Meter delta H 

Initial Leak Check 
Final Leak Check 

Schematic of Trc1verse Point Layout 
Read and record all d<lta ever minutes 

Velocity Orifice Pressure 
Head Stack Differential Probe Filter 

((delta Ps), Ts (delta H, in.H20) Temp. Temp. 
in.H20) ("F) Desired Actual ("F) ("F) 

Adsorbent 
Trap 

Temp. 
("F) 

Ory Gas Meter 

Inlet 
(Tm in) 

Outlet 
(Tm out) 

Run l~ -~o-o3 

Page 1 of 2-

Diagram of Duct 

Im pinger 
Exit 

Temp. 
("F) 

Pump 
Vacuum 
(In.Hg) 

I 

I 
: \ 

I 

I 
I 
I 



n 

Plant 
Page.fy 

Date 

Gas Velocity Orifice Pressure Adsorbent Dry Gas Meter Im pinger 
Traverse Sampling Clock Meter Head Stack Differential Probe Filter Trap Exit Pump 

Point Time Time Reading ((delta Ps), Ts (delta H, in.H20) Temp. Temp. Temp. Inlet Outlet Temp. Vacuum 
Number (min) (24hr) CCVml,ft3l in.H20l ("Fl Desired Actual ("Fl ("F) ("F) (Tm in) (Tm out) ("F). (in.Hg) 
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Ecsretn Qeseorcn Gro ... c. :nc. · . · 

MOISTURE RECOVERY FORM FOR METHOD 4 

Plant 

Recovery Person · 
Recovery Rinses . 

Filter Number •············ 
XAD Number · 

.. .. . ·:·:.:_: ;:; ; ~:::: :·>: :>:·:': ·:··:.-: .. ·· . .. Im pinger Wei"ght 
fmpi~ger 

. . .. .. 

fmpi~g~~Tip Im pinger Amount of \Neight ·.·• 
Number Solution Solution Configuration Final ·• Initial .. .>Gain 

(g) (g) (g) (gf ·.· 

1 t::.j'\? \ '( / 
K (\G c.k,o i.J.. 
(s~r-t r . .,j 9"~ Lf. l 1-12>3, i ) ' 0 

2 \-\~c.. 1CC rn\5 
Mec~Lf,e.J 

5lo5.'=3. 5~~.(o '~ ~) 
ir{,_0 l.l,'d 

3 H?Lc.. i 0Drrb 
f'I\ cc\ I t1'e.:.\_ 

59 ~t fili~.'5 r:_ 2) \~~o , 
""! 

\ 

4 
~oc\.~eJ.., 

)_, EMPTY 

5 

6 

7 

Total Weight Gain (g) 



Facility: Culp Alum. ~lloy I 
Date: 12/11/97 
Location: Furnace Inlet 

I 

! 

Run Number: ! 4i I 
Sample Type: IM23 I 

' 
I 

I ! I I 

Total Sampling Time (min) i i i I 380.0 I 

Corrected Barometric Pressure (in Hg) I ! 29.99 
Absolute Stack Pressure (in H~) 1, ! ! ' 29.87 
Stack Static Pressure (in H20 · I 

' 
: 

-1.70 I I 

Average Stack Terrnperature (°F) ! 
I 

I 101.08 I 
i 

Stack Area (sq in): i i i i 

1134.11 ! 

Actual Meter Volume (cu ft) I i I 

i 133.655 I I ! 

Average Meter Pressure (in H20) I I I I 0.83 ' ' 
Average Meter Temperature (°F) ! i I 55.03 

' 
! 

Moisture Collected (g) 
I I I 23.70 I r I I I 

Carbon Dioxide C0ncentrationi %V) ! 
; i 0.5 

Oxygen Concentration (% V) i I 

20.0 : ! 

Nitrogen Concentration (%V) I I 

79.5 l I I ! 

Ory Gas Meter FaGtor ! ! ! 0.9940 
Nozzle Diameter (in) ' i 

j 0.155 ! I 
Pitot Constant ' ! ' 0.84 ! ' 
Average Samplingi Rate (dscfrm} I i 0.360 I ' 

Standard Metered Volume (dscf) I I 136.643 ! 

Standard Metered Volume (ds~m) i ' 3.870 
Stack Moisture (o/oV) i ; r ' 0.81 i i 

Mole Fraction Dry Stack Gas ' 
I ' 0.992 ' ! i i 

Dry Molecular Weight i 28.88 
Wet Molecular Weight i ! ' 28.79 
Stack Gas Velocity (fpm) ' 2902.14 : i 

Stack Gas Velocity (mpm) [ 
: 

884.57 ! 

Volumetric Flow Rate (acfm) ' ! ! 22856.65 ' i 

Volumetric Flow Rate (acmm) · i ' ' 647.30 I 

Volumetric Flow Rate {dscfm} : I 
I ! 21296.01 ' 

Volumetric Flow Rate (dscmm) ' ' 603.10 
Percent lsokinetic · · ! I i 101.49 
'Perce-nt Excess Air ' 

! 1992.23 
Concentration (q/dscm) I ! ! j 0.00 
Concentration (kg1hr) ' 0.00 i ' ' 

Concentration (ppmv) ' ' i 0.00 ' ; 
-

Emissions (lb/hr) : i ! I 

' ' 0.00 
~=============~========?==========================?================= 



E111em Research Group. Inc. 

Plant 
Date 

Traverse Sampling Clock 
Point Time 

Number 

MODIFIED METHOD 5 DATA SHEET 
: ... :. 

Meter Box Number 

Final Leak Check 

Schematic of Traverse Point Layout 

Velocity 
Head 

((delta Ps), 
in.H20) 

Read and record all data eve 

Orifice Pressure 
Stack Differential 

Ts (delta H, in.H20) 
("F) Desired Actual 

l O minutes 

Probe 
Temp. 

("F) 

Filter 
Temp. 

("F) 

I Run 
Page 1 of 

Diagram of Duct 

Adsorbent Dry Gas Meter Im pinger 
Trap Exit Pump 

Temp. Inlet Outlet Temp. Vacuum 
(°F) (Tm In), (Tm out) ("F) . (in.Hg) 

i' 
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Comments: 



Plant .. 
Date 

Gas Velocity Orifice Pressure Adsorbent Dry Gas Meter lmpinger 
Traverse Sampling Clock Meter Head Stack Differential Probe Filter Trap Exit Pump 

Point Time Time Reading ((delta Ps), Ts (delta H, ln.H20) Temp. Temp. Temp. Inlet Outlet Temp. Vacuum 
Number (min) (24hr) 1 'Vm),ft3) ln.H20) ("F) Desired Actual ("F) ("F) ("F) (Tm In) (Tm out) ("F)' (in.Hg) 
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Comments: 



ECS!etn Qesearcn Gro<..Cl. :nc. 

· · MOISTURE RECOVERY FORM FOR METHOD 4 

Plant 

XAD Number>·····.·· 

:·:::<;::=.::-_-.: ::.:. .. :'.··.:.:. .···· .···••· >'tmpirigerWeight : :t •• :: 
Im pinger Im pinger Amount of rm pr~~~~ Ti~ . . ... . · . >::·:::·::::.;.:.:.;:::::::.:·.::·>. W.E!ight > ·.-. .. 

····lriiti~f?'. Number Solution Solution Configuration . Final .. } ~~ih·•·.·. .. 
. /'.(:~:~:: 

(g} < (g) . fg) • (gl .···· 

// 
Kt\cckc~ 

l ;£) 1 t::fV\? \'( ( Sh.o :"t Ii ~J 5;J.6.:A 510.~ I 

H?L~ !CC rn\5 
Me~lit,eJ. 

5t;:; I~ 5t:f I .0 ( 'J 2 
~"1..0 1. 

3 f-t "?le.. I CDrrt.s 
M~1t1'ec\_ 

s-<6sS 535}-\ (_ l .Cl} i..\a_O 

\ 

4 EMP TY 
__.,,,,. \<\ oc\.~ed,. 

'-15'1, ~ 45Lf,~ (_ 4 ) . 
5 5-l \ ,c.a_ Ge\ ·i.cc-3tv~ Acd1~~ed.. '19~.~ t&O.(J 3 3 d-

6 

7 

Total Weight Gain (g) 
~ 3 )1 



Facility: 
Date: 
Location: 
Run Number: 
Sample Type: 

Culp Alum. Alloy 
12/08/97 
Furnace out 

1 
m26 

Total Sampling Time (min) 
Corrected Barometric Pressure (in Hg) 
Absolute Stack Pressure (in Hg) 
Stack Static Pressure (in H20) 
Average Stack Temperature (°F) 
Stack Area (sq in) 
Actual Meter Volume (cu ft) 
Average Meter Pressure (in H20) 
Average Meter Temperature (°F) 
Moisture Collected (g) 
Carbon Dioxide Concentration (% V) 
Oxygen Concentration (% V). 
Nitrogen Concentration (%V) 
Dry Gas Meter Factor 
Nozzle Diameter (in) 
Pitot Constant 
Average Sampling Rate (dscfm) 
Standard Metered Volume (dscf) 
Standard Metered Volume (dscm) 
Stack Moisture (%V) 
Mole Fraction Dry Stack Gas 
Dry Molecular Weight 
Wet Molecular Weight 
Stack Gas Velocity (fpm) 
Stack Gas Velocity (mpm) 
Volumetric Flow Rate (acfm) 
Volumetric Flow Rate (acmm) 
Volumetric Flow Rate (dscfm) 
Volumetric Flow Rate (dscmm) 
Percent lsokinetic 
Percent Excess Air 
Concentration (g/dscm) 
Concentration (kg/hr) 
Concentration (ppmv) 
Emissions (lb/hr) 

321.5 
29.32 
29.29 
-0.30 
89.35 

1809.56 
264.338 

0.73 
60.55 
91.50 

0.0 
21.0 
79.0 

0.9810 
0.256 

0.84 
0.807 

259.294 
7.343 

1.64 
0.984 
28.84 
28.66 

2535.47 
772.81 

31861.67 
902.32 

29491.94 
835.21 

96.14 
-16380.66 

0.00 
0.00 
0.00 
0.00 

------------------------------------------------------------------------------------------------------------------------------



Traverse Sampling Clock 
Point Time Time 

Number (min) (24hr) 
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I Initial Leak Check 
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Me,er Head Stack Differential ~ · ·,.~obe 

Reading 
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Plant C 
Date 

i'' I 

Gas Velocity Orifice Pressure Adsorbent Dry Gas Meter Im pinger 
Traverse Sampling Clock Meter Head Stack Differential Probe Filter Trap Exit Pump 

Point Time Time Reading ((delta Ps), Ts (delta H, in:H20) Temp. 'Temp. Temp. Inlet Outtet Temp. Vacuum 
Number (min) (24hr) ((Vm),ft3) ln.H20) (oF) Desired Actual (oF) (oF) (oF) (Tm in) (Tm out) (oF). (in.Ho> 
~ t~O l!i' 12. . .s s 11.3~ 
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Facility: 
Date: 
Location: 
Run Number: 
Sample Tvoe: 

Culp Alum. Alloy 
12/09/97 
Furnace out 

2 
m26 

Total Sampling Time (min) 
Corrected Barometric Pressure (in Hg) 
Absolute Stack Pressure (in Hg) 
Stack Static Pressure (in H20) 
Average Stack Temperature (°F) 
Stack Area (sq in) 
Actual Meter Volume (cu ft) 
Average Meter Pressure (in H20) 
Average Meter Temperature (°F) 
Moisture Collected (g) 
Carbon Dioxide Concentration (% V) 
Oxygen Concentration (% V) 
Nitrogen Concentration (%V) 
Dry Gas Meter Factor 
Nozzle Diameter (in) 
Pitot Constant 
Average Sampling Rate (dscfm) 
Standard Metered Volume (dscf) 
Standard Metered Volume (dscm) 
Stack Moisture (% V) 
Mole Fraction Dry Stack Gas 
Dry MolecularWeight 
Wet Molecular Weight · 
Stack Gas Velocity (fpm) 
Stack Gas Velocity (mpm) 
Volumetric Flow Rate (acfm) 
Volumetric Flow Rate (acmm) 
Volumetric Flow Rate (dscfm) 
Volumetric Flow Rate (dscmm) 
Percent lsokinetic 
Percent Excess Air 
Concentration (g/dscm) 
Concentration (kg/hr) 
Concentration (ppmv) 
Emissions (lb/hr) 

! I 

341.5 
29.29 
29.26 
-0.30 
99.91 

1809.56 
254.658 

0.67 
70.20 

130.80 
0.0 

21.0 
79.0 

0.9880 
0.256 
0.84 

0.780 
266.319 

7.542 
2.26 

0.977 
28.84 
28.59 

2346.44 
715.20 

29486.27 
835.05 

26580.24 
752.75 
103.15 

-16380.66 
0.00 
0.00 
0.00 
0.00 
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Plant 
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Number 

Comments: 
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Clock 

.··. ~: ::. 

Gas. 
Meter 

MODIFIED METHOD 5 DATA SHEET 

Meter Box Number 
Meter delta H 

K-Factor 

. 1 Schematic of Travers~ Point Layout 
Read and record all data ever 1- ~ m.lnules 

· stack 
. .-Ts 
... (oF) 

Orifice Pressure 
: , .. . Differential 

, '(delta H, in.H20) 
pesired · Actual 

Probe 
: Temp . 

. ' (oF) 

Fi~er 
Temp. 
; (oF) 

Adsorbent 
Trap 

Temp. 
_' (oF) 

.(., ... 
~· Page1 of 

Diagram of Duct 

. Dry Gas Meter 
. 

: 1 lnleL ~ Outlet 
'(Tm in) (Tm out)· 

Im pinger 
. Exit 
Temp.'·· 

(oF) . 

Pump 
Vacuum 
(in.Hg) 

·' . ' 



Traverse 
Point 

Number 

Plant 
Date 

·crock 
Gas 

Meter Stack·-., 
·Ts 

"F 

· Orifice Pre!jsure 
Differentjal 

(delta H, in.H20) 
Desired Actual 

Probe 
Temp. 

OF 

Filter 
Temp. 

"F 

.2.. 

1Adsorbent 
Trap 

Temp. 
OF 

-

·Dry Gas Meter 

Inlet OuUet 
Tm in 

Page._ 

lmpinger · i 
Exit ; Pump 

Temp. Vacuum 
°F · in.H 
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Comments: 
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Facility: 
Date: 
Location: 
Run Number: 
Sample Type: 

Culp Alum. Alloy 
12/09/97 
Furnace out 

3 
m26 

Total Sampling Time (min) 

' ' 

Corrected Barometric Pressure (in Hg) 
Absolute Stack Pressure (in Hg) 
Stack Static Pressure (in H20) 
Average Stack Temperature {°F) 
Stack Area (sq in) 
Actual Meter Volume (cu ft) 
Average Meter Pressure (in H20) 
Average Meter Temperature (°F) 
Moisture Collected (g) 
Carbon Dioxide Concentration (%V) 
Oxygen Concentration (% V) 
Nitrogen Concentration (%V) 
Dry Gas Meter Factor 
Nozzle Diameter (in) 
Pitot Constant 
Average Sampling Rate (dscfm) 
Standard Metered Volume (dscf) 
Standard Metered Volume (dscm) 
Stack Moisture (%V) 
Mole Fraction Dry Stack Gas 
Dry Molecular Weight 
Wet Molecular Weight 
Stack Gas Velocity (fpm) 
Stack Gas Velocity (mpm) 
Volumetric Flow Rate (acfm) 
Volumetric Flow Rate (acmm) 
Volumetric Flow Rate (dscfm) 
Volumetric Flow Rate (dscmm) 
Percent lsokinetic 
Percent Excess Air 
Concentration (g/dscm) 
Concentration (kg/hr) 
Concentration (ppmv) 
Emissions (lb/hr) 

1 ' • • 

331.5 
29.20 
29.17 
-0.30 

108.18 
1809.56 
261.702 

1.84 
77.58 
88.60. 

0.0 
21.0 
79.0 

0.9880 
0.256 

0.84 
0.751 

248.892 
7.049 

1.65 
0.983 
28.84 
28.66 

2280.82 
695.19 

28661.64 
811.70 

25541.80 
723.34 
103.34 

-16380.66 
0.00 
0.00 
0.00 
0.00 



Eastern Research Group. Inc. MODIFIED METHOD 5 DATA SHEET 
I Run 
Page 1 of· I 

--
-

Comments: 



Traverse Sampling 
Point Time 

Number 

Comments: 

Stack 
Ts 
"F 

Orifice Pressure 
Differential 

(delta H, in.H20) 
Desired Actual 

. ~ 

Probe 
Temp. 

"F 

Filter 
Temp. 

"F 

0 

Adsorbent _ Dry Gas Meter 
Trap 

Temp. Inlet OuUet 
°F Tm in Tm out 

Im pinger 
Exit Pump 

Temp. Vacuum 
°F. in.H 



Facility: 
bate: 
Location: 
Run Number: 
Sample Tvoe: 

Culp Alum. Alloy 
12/09/97 
Furnace out 

4 
m26 

Total Sampling Time (min) 
Corrected Barometric Pressure (in Hg) 
Absolute Stack Pressure (in Hg) 
Stack Static Pressure (in H20) 
Average Stack Temperature (°F) 
Stack Area (sq in) 
Actual Meter Volume (cu ft) 
Average Meter Pressure (in H20) 
Average Meter Temperature (°F) 
Moisture Collected (g) 
Carbon Dioxide Concentration (% V) 
Oxygen Concentration (% V) 
Nitrogen Concentration (o/oV) 
Dry Gas Meter Factor 
Nozzle Diameter (in) 
Pitot Constant 
Average Sampling Rate (dscfm) 
Standard Metered Volume (dscf) 
Standard Metered Volume (dscm) 
Stack Moisture (% V) 
Mole Fraction Dry Stack Gas 
Dry Molecular Weight 
Wet Molecular Weight 
Stack Gas Velocity (fpm) 
Stack Gas Velocity (mpm) 
Volumetric Flow Rate (acfm) 
Volumetric Flow Rate (acmm) 
Volumetric Flow Rate (dscfm) 
Volumetric Flow Rate (dscmm) 
Percent lsokinetic 
Percent Excess Air 
Concentration (g/dscm) 
Concentration (kg/hr) 
Concentration (ppmv) 
Emissions (lb/hr) 

. , . l~ ; ' 

381.5 
29.32 
29.29 
-0.30 
93.69 

1809.56 
268.961 

1.56 
. 63.24 

76.60 
0.0 

21.0 
79.0 

0.9880 
0.256 

0.84 
0.691 

263.800 
7.471 

1.35 
0.986 

. 28.84 
28.69 

2055.67 
626.57 

25832.33 
731.57 

23792.76 
673.81 
102.17 

-16380.66 
0.00 
0.00 
0.00 
0.00 



hrtem Rete1rch Group, Inc. MODIFIED METHOD 5 DATA SHEET 
I Run ~age 1 of 

Plant -3~ 

-~13 
. '\Si~ 
o. -z,~l. 

L.( ~ 0 

Initial Leak Check I'? .. 
Final Leak Check i..J. 

Diagram of Duct 
Schematic of Traverse Point Layout 

.r 
Read and record all data eve 1 · ~ minutes , 

Gas Velocity Orifice Pressure Adsorbent Dry Gas Meter Im pinger 
Traverse Samplin_g Clock Meter Head Stack Differential Probe Filter Trap Exit Pump 

Point Time ((delta Ps), Ts (delta H, ln.H20) Temp. Temp. Temp. Inlet Outlet Temp. Vacuum 
Number in.H20) (oF) Desired Actual (oF) (oF) ("F) (Tm in) (Tm out) (oF) (in.Hg) 

.o 
'·': 

Comments: ....... ~ .. 



Traverse 
Point 

Number 

Comments: 

Sampling 
Time 

Plant 
Date 

Gas 
Clock 

Velocity 
Head Stack 

((delta Ps), Ts 
in.H20 "F 

Orifice Pressure 
Differential Probe Filter 

(delta H, in.H20) Temp. Temp. 
Desired Actual OF "F 

·' : . 

_.~ 
Page _ 

Adsorbent DrY,_Gas Meter Im pinger 
Trap Exit · Pump'.:;~ . 

. •. •· Temp. 
... 

Temp. Inlet:· Outlet Vacuum .. 
"F Tmln Tm out OF. in.H r 



Facility: 
Date: 
Location: 

Culp Alum. Alloy 
12/08/97 
Furnace out 

Run Number: 1 
Sample Type: M23 

Total Sampling Time (min) 
Corrected Barometric Pressure (in Hg) 
Absolute Stack Pressure (in Hg) 
Stack Static Pressure (in H20) 
Average Stack Temperature (°F) 
Stack Area (sq in) · 
Actual Meter Volume (cu ft) 
Average Meter Pressure (in H20) 
Average Meter Temperature (°F) 
Moisture Collected (g) 
Carbon Dioxide Concentration (%V) 
Oxygen Concentration (% V) 
Nitrogen Concentration (o/oV) 
Dry Gas Meter Factor 
Nozzle Diameter (in) 
Pitot Constant 
Average Sampling Rate (dscfm) 
Standard Metered Volume (dscf) 
Standard Metered Volume (dscm) 
Stack Moisture (%V) 
Mole Fraction Dry Stack Gas 
Dry Molecular Weight 
Wet Molecular Weight 
Stack Gas Velocity (fpm) 
Stack Gas Velocity (mpm) 
Volumetric Flow Rate (acfm) 
Volumetric Flow Rate (acmm) 
Volumetric Flow Rate (dscfm) 

. Volumetric Flow Rate (dscmm) 
Percent lsokinetic 
Percent Excess Air 
Concentration (g/dscm) 
Concentration (kg/hr) 
Concentration (ppmv) 
Emissions (lb/hr) 

321.5 
29.32 
29.29 
-0.30 
88.14 

1809.56 
257.992 

0.70 
60.03 
48.50 

0.0 
21.0 
79.0 

0.9880 
0.256 

0.84 
0.793 

254.874 
7.218 

0.89 
0.991° 
28.84 
28.74 

2424.85 
739.10 

30471.60 
862.96 

28482.29 
806.62 

97.85 
-16380.66 

0.00 
0.00 
0.00 
0.00 

----------------------------------------------------------------------------------------------------------------------------------------
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Page.I_ 
Plant 
Date 

~~·--:-.,._._,~r--is---r-~~--.~_;_~--,..~~:--,--~-,.-~/'-=--=--:::---~--,.--~-"""r-----..,.~--:-~...--,,.--:,..--.,.------.r-·~~-.----. 
· _.;: • Gas Velocity , Orifice Pressure Adsorbent Dry Gas Meter lmpinger 

Traverse Sampling Clock Meter Head Stack Differentic:I Probe Filter Trap Exit 
·.Point . Tilne Time Reading ((delta Pa), Ts (delta H, in.H20) Temp. Temp. Temp. Inlet Outlet Temp: 

· ·; Number (min) 24hrl ((Vm),ft3) in.H20l ("F) Desired Actual ("Fl ("Fl ("Fl CTm in) (Tm out) ("F)' _... _____ "'-t--t.-___..__,.-..------~...._..,__..__...___,,....,._.._._...__._-t-__ -+-~ 
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-~ 
ECSTern.QeseorcnGro<-c.:nc. MOISTURE RECOVERY FORM FOR METHOD 4 

Plant 

Filter Number · · 
XAD Number . : · 

..... :. > <•:frripirigerWeight ·· .. <> .. // .. .. . ...... ·:·::}:·:. .. .· 

Amount of Im pinger Tip ·{: · .. • •(': ·····:w · ht:·· Im pinger Im pinger .· :· ·.: .. :· •· / e1g .:. 
Number Solution Solution Configuration Final •-·Initial >dain·-·.:_ .• 

... 
·\ <cgl<>:·· (g) .· (g) . (g). 

./ 
K\\ccKc -..1. 

1 t::jlt\? \'( (sl\o;k t-;·?J '-t~ 4 .1 4 ~d.(c, ;(. I I 

H?Lc... ICC rn\5 
Med1+1eJ 

5~5.5 ;).1 2 
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5 s·I \ ,c.a_ Ge\ ·ice-"3to~ r\od.~~ed_ ~tto.o 1-~o.o 50 
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: .~ .. ::. 

7 

--· 
Total Weight Gain {g) l/8·~ 

·, '/>-.. 



Facility: 
Date: 
Location: · 
Run Number: 
Sample Tvoe: 

Culp Alum. Alloy 
12/09/97 
Furnace out 

2 
m23 

Total Sampling Time (min) 
Corrected Barometric Pressure (in Hg) 
Absolute Stack Pressure (in Hg) 
Stack Static Pressure (in H20) 
Average Stack Temperature (°F) 
Stack Area (sq in) 
Actual Meter.Volume (cu ft) 
Average Meter Pressure (in H20) 
Average Meter Temperature (°F) 
Moisture Collected (g) 
Carbon Dioxide Concentration (% V) 
Oxygen Concentration (% V) 
Nitrogen Concentration (%V) 
Dry Gas Meter Factor 
Nozzle Diameter (in) 
Pitot Constant 
Average Sampling Rate (dscfm) 
Standard Metered Volume (dscf) 
Standard Metered Volume (dscm) 
Stack Moisture (% V) 
Mole Fraction Dry Stack Gas 
Dry Molecular Weight 
Wet Molecular Weight 
Stack Gas Velocity (fpm) 
Stack Gas Velocity (mpm) 
Volumetric Flow Rate (acfm) 
Volumetric Flow Rate (acmm) 
Volumetric Flow Rate (dscfm) 
Volumetric Flow Rate (dscmm) 
Percent lsokinetic 
Percent Excess Air 
Concentration (g/dscm) 
Concentration (kg/hr) 
Concentration (ppmv) 
Emissions (lb/hr) 

341.5 
29.29 
29.26 
-0.30 
99.80 

1809.56 
243.113 

0.65 
70.61 
72.20 

0.0 
21.0 
79.0 

0.9810 
0.256 

0.84 
0.727 

248.281 
7.031 

1.35 
0.986 
28.84 
28.69. 

2272.85 
692.76 

28561.48 
808.86 

25991.57 
736.08 

98.34 
-16380.66 

0.00 
0.00 
0.00 
0.00 

----------------------------------------------------------------------------------------------------------------------------------------



Eastern R.Mearch Group. Inc. 

Traverse Sampling Clock 
Point· Time 

Number 

Comments: 

Gas 
Meter 

. 
MODIFIED METHOD 5 DJ\TA SHEET 

O·~-::. ·1._ o.C, 
Co ... -:. 0 

Meter Box Number 

Schematic of Traverse Point Layout 
Read and record all data eve 1 • S minutes . 

Velocity Orifice Pressure Adsorbent 
Head Stack Differential Probe Filter Trap 

((delta Ps), Ts (delta H, ln.H20) Temp. Temp. Temp. 
ln.H20) ("F) Desired Actual ("F) ("F) ("F) 

~· 
Page 1 of 

Diagram of Duct 

Ory Gas Meter Im pinger 
Exit 

Inlet Outlet Temp. 
(Tm In) ·(Tm out) ("F) 



Page.f_·._ 
Plant Run Number 
Date 0 erator .•.. 

Gas Velocity Orifice Pressure Adsorbent Dry Gas Meter Im pinger 
Traverse Sampling Clock ·Meter Head Staci( Differential Probe Filter Trap .. Exit Pump 

Point Time Time Reading ((delta Ps), Ts (delta H; in.H20) Temp. Temp. Temp. ·Inlet Outlet Temp. Vacuum 
Number (min) (24hr) ((Vm),ft3) ·in.H20) c·F> Desired Actual ("F) ("F) ("F) (Tm in) (Tm out) C"F). On.Hg) 
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Ecstetn .Qeseorc,, G<OwP. !nc. 

MOISTURE RECOVERY :FORM 1FOR METHOD 4 

Plant 

.. .. ... 

lmpi~-.~~>f.~ 
· ··-· .. ···.· ·.· · >lmpinger Weig hr>· :::::·;((:!:::::::\)·~ :·.·· .. .. 

Im pinger lmpinger Aniount of . ··• .. ··.·... t• ·····~~ight 
... 

. 

Number Solution Solution Configuration Final · ·····initial< .? .· /Gain 
(g) 

.. 

(g) · .. •. (g} (g) .····. ···.·. 

/ 
Kt\ccKo i.J.. 
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Facility: 
Date: 
Location: 
Run Number: 
Sample Type: 

Culp Alum. Alloy 
12/09/97 
Furnace out 

3 
m23 

Total Sampling Time (min) 
Corrected Barometric Pressure (in Hg) 
Absolute Stack Pressure (in Hg) 
Stack Static Pressure (in H20) 
Average Stack Temperature (°F) 
Stack Area (sq in) 
Actual Meter Volume (cu ft) 
Average Meter Pressure (in H20) 
Average Meter Temperature (°F) 
Moisture Collected (g) 
Carbon Dioxide Concentration (%V) 
Oxygen Concentration·(% V) 
Nitrogen Concentration (%V) 
Dry Gas Meter Factor 
Nozzle Diameter (in) 
Pitot Constant 
Average Sampling Rate (dscfm) 
Standard Metered Volume (dscf) 
Standard Metered Volume (dscm) 
Stack Moisture (%V) 
Mole Fraction Dry Stack Gas 
Dry Molecular Weight 
Wet Molecular Weight 
Stack Gas Velocity (fpm) 
Stack Gas Velocity (mpm) 
Volumetric Flow Rate (acfm) 
Volumetric Flow Rate (acmm) 
Volumetric Flow Rate (dscfm) 
Volumetric Flow Rate (dscmm) 
Percent lsokinetic 
Percent Excess Air 
Concentration (g/dscm) 
Concentration (kg/hr) 
Concentration (ppmv) 
Emissions (lb/hr) 

331.5 
29.20 
29.17 
-0.30 

107.27 
1809.56 
258.286 

1.95 
74.50 
53.50 

0.0 
21.0 
79.0 

0.9810 
0.256 

0.84 
0.740 

245.451 
6.951 

1.02 
0.990 
28.84 
28.73 

2340.11 
713.27 

29406.74 
832.80 

26416.98 
748.13 

98.54 
-16380.66 

0.00 
0.00 
0.00 
0.00 



Eastern R.etearch Group, Inc. MODIFIED METHOD 5 DATA SHEET 

Meter Box Number 
Meter delta H 

Final Leak Check K-Factor 

Schematic of Traverse Point Layout 
d d lld t Read 1n recor a a 1 every m nutes 

;:a;~\:.· .. 
Gas Velocity Orifice Pressure 
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Facility: 
Date: 
Location: 
Run Number: 
Sample Type: 

Culp Alum. Alloy 
12/09/97 
Furnace out 

4 
m23 

Total Sampling Time (min) 
Corrected Barometric Pressure (in Hg) 
Absolute Stack Pressure (in Hg) 
Stack Static Pressure (in H20) 
Average Stack Temperature (°F) 
Stack Area (sq in) 
Actual Meter Volume (cu ft) 
Average Meter Pressure (in H20) 
Average Meter Temperature (°F) 
Moisture Collected (g) 
Carbon Dioxide Concentration (% V) 
Oxygen Concentration (% V) 
Nitrogen Concentration (%V) 
Dry Gas Meter Factor 
Nozzle Diameter (in) 
Pitot Constant 
Average Sampling Rate (dscfm) 
Standard Metered Volume (dscf) 
Standard Metered Volume (dscm) 
Stack Moisture (% V) 
Mole Fraction Dry Stack Gas 
Dry Molecular Weight 
Wet Molecular Weight 
Stack Gas Velocity (fpm) 
Stack Gas Velocity (mpm) 
Volumetric Flow Rate (acfm) 
Volumetric Flow Rate (acmm) 
Volumetric Flow Rate (dscfm). 
Volumetric Flow Rate (dscmm) 
Percent lsokinetic 
Percent Excess Air· 
Concentration (g/dscm) 
Concentration (kg/hr) 
Concentration (ppmv) 
Emissions (lb/hr) 

381.0 
29.32 
29.29 
-0.30 
93.47 

1809.56 
274.335 

1.79 
61.97 
43.40 

0.0 
21.0 
79.0 

0.9810 
0.256 

0.84 
0.703 

267.746 
7.583 

0.76 
0.992 
28.84 
28.76 

2188.59 
667.08 

27502.66 
778.88 

25493.20 
721.97 

96.91 
-16380.66 

0.00 
0.00 
0.00 
0.00 
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Triangle Laboratories, Inc. 
Case Narrative 

Overview 

January 12, 1998 
44376A 

. The samples and associated QC samples were extracted and analyzed according to 
procedures described in Method 23 (6/93). Any particular difficulties encountered during 
the sample handling by Triangle Laboratories will be discussed in the QC Remarks section 
below. This report contains results only from the Method 23 dioxin/furan analyses of ten 
M23 samples. 

Oualitv Control Samples 

A laboratory method blank, identified as the TLI Blank, was prepared along with the 
samples. A TLI Cleanup Blank was also processed along with the samples to prove that 
contamination was not introduced during the cleanup procedures. 

Oualitv Control Remarks 

This release of this particular set of Eastern Research Group analytical data by Triangle 
Laboratories was authorized by the Quality Control Chemist who has reviewed each 
sample data package following a series of inspections/reviews. When applicable, general 
deviations from acceptable QC requirements are identified below and comments are made 
on the effect of these deviations upon the validity and reliability of the results. Specific QC 
issues associated with this particular project are: 

Sample receipt: Twenty-five M23 samples were received from Eastern Research Group 
in good condition on December 17, 1997 at ambient temperature and stored in a 

. refrigerator at 4 °C. Samples {.:J\A-206 and CAA-207 were not included in the shipment. 

' Sample Preparation Laboratory: None ./ ~\' ; ... :< 
~ t~'--

Mass Spectrometry: None . 

Data Review: Due to the limitations of the software, the "CAA" portion of the sample 
identification numbers was not listed on the reports. 

The ion abundance ratios for the 1234678-HpCDF internal standards and 1234789-
HpCDF surrogate standards in samples 1771182-184/209 and 193-196 were outside QC 
limits, most likely due to matrix-related interferents in these samples. The percent 
recovery of the 1234678-HpCDF internal standard is significantly lower than the 
recoveries of the other internal standards. However, the percent recoveries for all internal 
standards are sufficient to quantitate the associated analyte concentrations in the samples. 

2 



Triangle Laboratories, Inc. 
Case Narrative · 

January 12, 1998 
44376A 

Other Comments: No 2,3,7 ,8-substituted target anal.ytes were detected in the TLI Blank 
or TLI Cleanup Blank.above the target detection limit (TDL). 

The analytical data presented in this report are consistent with the guidelines of EPA 
Method 23 (6/93). Any exceptions have been discussed in the QC Remarks section of 
this case narrative with emphasis on their effect on the data. Should Eastern Research 
Group have any questions or comments regarding this data package, please feel free to 
contact our Project Scientist, Arny Boehm, at 919/544-5729 ext. 268. 

For Triangle Laboratories, Inc., 

Released By, 

Kenneth Varley 
Report Preparation Chemist 

The total number of pages in the data package is : L\ D 'i- . 
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TRIANGLE LABORATORIES, INC. 

UST OF CERTIFICATIONS AND ACCREDITATIONS 

ENVIRONMENTAL 

• -_;.,~~Ji!::::?~ 
-··-~~ 

American Association for Laboratory Accreditation. Accredidation pending. Certificate 
Number 0226-01. Accreditation for technical competence in fa1vironmental Testing.(lnc!uding 
Waste Water, Sol/Haz Waste, PulpiPaper, and Air Matrices) Parameters are AOX/TOX, and 
Dioxin/Furan. Method 1613 far Drinking Water. 

, State of Alabama, Department of Environmental Management. Expires December 3 i, 1998. 
Laboratory l.D. # 40950. Dioxin in drinking water. 

State of Alaska, Department of Environmental Conseriation. Expires December 21, 1998. 
Certificate number OS-00397_ Dioxin in drinking water. 

State of Arizona, Department of Health Services. Exp~es May 26, 1998. Certificate #AZ0423. 
Drinking Water far Dioxin, Dioxin in \f\N\J and S/H Waste. 

State of Arkansas, Department of Pollution Control and Ecology. Expires February i 8, 1998. 
Pulp/paper, soil, water, and Hazardous Waste for Dioxin/Furan; AOX/TOX, Volatiles, Semi
volatiles, and Metals. 

State of California, Department of Health Services. Expires August 31, 1999. Certificate 
#1922. Selected Metals in Waste Water; Volatiles, Semi-volatiles, and Dioxin/furan in VVW and 
Sol/Haz Waste. Dioxin in drinking water. 

State of Connecticut, Department of Health Services. Expires September 30, 1999. 
Registration# PH-0117. Dioxin in drinking water. 

Delaware Health and Social Services. Expires December 31, 1998- Certificate #NC 140. Dioxin 
in drinking water. 

Florida Department of Health and Rehabilitative Services. Expires June 30, 1998.Dioxin in 
OW. Drinking Water ID HRS# 87 424. Metals, Extractable Organics (GC/MS), Pesticides/PC B's 
(GC) and Volatiles (GC/MS) in Environmental Samples. Environmental water ID HRS# E87411. 

Revised i 16/98 RM 

y:certific\certlist.mem 
Triangle Laboratories, Inc. 

801 Capitola Drive P.O. Sox 13485 
Durham, NC 27713-4411 Research Triangle Park, NC 27709-3485 
919-544-5729 Fax# 919-544-5491 4 



Hawaii Department of Health. Expires March 1, 1998. Dioxin in drinking water. "Accepted" 
status for regulatory purposes . 

Idaho Department of Health and Welfare. Expires December 31, 1998. Dioxin in drinking 
water. 

State of Kansas, Department of Health and Environment Expires January 31, 1998. 
Environmental Analyses/Non portable Water and Solid and Hazardous Waste. Method 1613 for 
drinking water. ID #s - Drinking water and/or pollution control - E-215. Solid or Hazardous Waste -
E-1209. 

Commonwealth of Kentucky, Department for Environmental Protection. Expires 
December 31, 1998. 10#90060. Dioxin in drinking water. • 

Maryland Department of Health and Mental Hygiene. Expires September 30. 1998. 
Certification #235. Drinking water by Method 1613A. 

State of Michigan, Department of Public Health. Expires June 3, 19S8. Drinking water by 
Method 1613. 

Mississippi State Department of Health. No expiration date. Dioxin in drinking water. 

Montana Department of Health and Environmental Services. Expires December 31, 1998. 
Dioxin in drinking water. 

State of New Jersey, Department of Environmental Protection and Energy. Expires June 30, 
1998. ID #67851. BN.A.s and Volatiles. Dioxin in drinking water. 

State of New Mexico, Environment Department. Recertification pending. Dioxin in drinking 
water. 

New York State Department of Health. Expires April 1, 1998. ID #11026. Environmental 
Analyses of non-potable Water, Solid and Hazardous Waste. Method 1613 in OW. 

State of North Carolina, Department of Environment Health and Natural Resources Expires 
August 31, 1999. Certificate# 37751. Dioxin in drinking water. 

State of North Carolina, Department of Environment, Health, and Natural Resources, 
Division of Environmental Management. Expires December 31, 2000. Certificate # 485. 

· Metals, pesticides & PCBs, semi-volatiles and volatiles; TCLP. 

North Dakota State Department of Health and Consolidated Laboratories. Expires 
December 31, 1998. Certificate # R-076. Effective October 4, 1993. Dioxin in drinking water. 

Revised 1 /6/98 RM 

y:certific\certlist.mem 
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Oklahoma Department of Environmental Quality. Expires August 31, 1998. Laboratory #9612. 
Dioxin by 1613A, 8290 and 8280. 

State of South Carolina, Department of Health and Environmental Control. Expires 
April 1, 1998. Certificate number #99040001 (drinking water). Expires August 31, 1999. Certificate 
number #99040002 (other parameters). Dioxin/Furans, BNA, Volatiles, and PCBs/pesticides 
under Clean Water Act, 2,3,7,8-TCDD for Drinking Water, and Organic extractables for Solid and 
Hazardous Waste. 

State of Tennessee. Department of Environment and Conservation. Expires 
February 5, 1999. ID #02992. Method 1613 Drinking water only. 

. . . . 

U.S. Department of Agriculture Soil Permit Expires September 30, 2001. Permit No.· S-3790. · 
Under the a·uthority of the Federal Plant Pest Act. permission is granted to receive foreign soil 
samples for use in laboratory analysis. 

U.S. Army Corps of Engineers. Recertification Pending. Validated to perform methods 
8280 & 8290 for Lockbourne Landfill Site Investigation, Defense Distribution Depot Projects, and 
assorted projects for the USACE North Pacific Division Laboratory. 

U.S. EPA Region V. Expires November 14, 1999. Dioxin in drinking water. 

U.S. EPA Region VIII, for the State of Wyoming. Expires November 12, 1998. Dioxin in 
drinking water. 

State of Utah, Department of Health. Expires December 31, 1998. Certificate Number E-166. 
Certification for the following parameters: Semi-Volatiles and Volatiles under RCRA; Volatiles 
under Clean Water Act; Dioxin/furans by Method 8280; Drinking water for Dioxin by Method 1613; 
Metals including Mercury and Microwave Digestion. 

Commonwealth of Virginia, Department of General Services, Division of Consolidated 
Laboratory Services. Expires June 30, 1998. ID# 00341. Dioxin in drinking water. 

State of Washington, Department of Ecology. Expires September 11, 1998. Lab Accreditation 
Number C067. Scope of Accreditation applies to water analyses for Polychlorinated Dibenzo-p
dioxins and Polychlorinated Oibenzofurans, BNA Extr (Semivolatile) Organics and Purgeable 
(Volatile) Organics. 

State of Washington, Department of Health. Expires April 30, 1998. Dioxin in drinking water. 
Lab 1.D. 129 . . 

State of West Virginia, Department of Health. Expires December 31, 1998. Certificate No. 
9923(C). Dioxin in drinking water. 

Revised 1/6/98 RM 
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State of Wisconsin, Department of Natural Resources. Expires August 31, 1998. Laboratory 
ID Number 999869530. Certification for the following categories of Organics: Purgeable, 
Base/Neutral, Acid, PCBs, and Dioxin. Expires November 14, 1999. Laboratory ID 999869530. 
Dioxin in drinking water. 

PHARMACEUTICAL 

Drug Enforcement Agency (DEA). Expires November 30, 1998. Registration number 
RT01195835. Controlled substance registration for schedules 1,2.:J,3N,4,5. 

N.C. Department of Human Resources. Expires October 31, 1998. Registration number 
NC-PT 0000 0031. North Carolina controlled substances registration. Application submitted for 
renewal. 

Food & Drug Administration (FDA) Registration. Expires June 1998. ID #'s 001500 1053481. 
Annual registration of drug establishment. Annual registration of drug establishment. 

OTHER. 

Clinical Laboratory Improvement Amendments (CUA) Registration. Expires May 30, 1999. 
ID # 34D0705123. Department of Health & Human Services. Health Care Financing 
Administration. 

U.S. EPA Large Quantity Hazardous Waste Generator. No expiration date. EPA ID 
#NCD982156879. Permit indicates that the laboratory is a large generator of hazardous waste. 

North Carolina General License for Radiation Protection. No. expiration date. License No. 
032-875-0G. The general license applies only to radioactive material contained in devices which 
have been manufactured and labeled in accordance with specific requirements. 

Revised 1 /6/98 RM 
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• y (tjt<:J(~ 7 

©(Q) 1¥>"« 
Eastern Research Group coc 

Cul~ Aluminum AllollS 
CHAIN OF CUSTODY Cv.M RELINQUISHED BY'" CJ.Aw DATE., l~ll~l9"± RECEIVED BY: ~~DATE: /2Lf>1/ 1.7 
RELINQUISHED BY a DATE= RECEIVED BY: ~DATE: ., 

lsAMPLE ml FIELD ID SAMPLE TYPE PftESERVATIVE COMMENTS IANALvs1sl 

CAA-105 . CAA· 120597 M23- CDBOUT· FILTER METHOD 23, CDBOUT, RUN 1 FILTER DIOXIN I FURAN 

CAA-106 CAA· 120597 M23- CDBOUT· PR METHOD 23, CDBOUT, RUN 1 ACETONE/MECL RINSE DIOXIN I FURAN 

CAA·107 CAA· 120597 M23· CDBOUT· PRTICRT 1 METHOD 23, CDBOUT, RUN 1 TOLUENE RINSE DIOXIN I FURAN 

CAA·108 CAA· 120597 M23· CDBOUT· XAD METHOD 23, CDBOUT, RUN 1 XADTRAP DIOXIN I FURAN 

CAA-109 CAA· 120697 M23· CDBOUT· FILTER 2 METHOD 23, CDBOUT, RUN 2 FILTER DIOXIN I FURAN 

CAA-110 CAA· 120697 M23· CDBOUT· PR 2 METHOD 23, CDBOUT, RUN 2 ACETONE/MECL RINSE DIOXIN I FURAN 

CAA-111 CAA· 120697 M23- CDBOUT· PRTICRT 2 METHOD 23, CDBOUT, RUN 2 TOLUENE RINSE . DIOXIN I FURAN 

CM-112 CM- 120697 M23· CDBOUT--- XAD 2 METHOD 23, CDBOUT, RUN 2 XADTRAP DIOXIN I FURAN 

CAA-113 CAA· 120797 M23· CDBOUT· FILTER 3 METHOD 23, CDBOUT, RUN 3 FILTER DIOXIN I FURAN 

CAA-114 CAA·, 120797 M23· ·CDBOUT· PR 3 METHOD 23, CDBOUT, RUN 3 ACETONE/MECL RINSE DIOXIN I FURAN 

CAA-115 CAA· 120797 M23· CDBOUT· PRT/CRT 3 METHOD 23, CDBOUT, RUN 3 TOLUENE RINSE DIOXIN I FURAN 

CAA-116 CAA· 120797 M23- CDBOUT· XAD 3 METHOD 23, CDBOUT, RUN 3 XADTRAP DIOXIN I FURAN 
.J- ' 

CM-117 CAA· 120597 M23· CDBIN· FILTER METHOD 23, CDBIN, RUN 1 FILTER DIOXIN I FURAN 

CAA-118 CAA· 120597 M23· CDBIN- PR M23, CDBIN, RUN 1 (Bottle 1 ol 2) ACETONE/MECL RINSE DIOXIN I FURAN 

CAA·119 CAA· 120597 M23· CDBIN· PRT/CRT 1 METHOD 23, CDBIN, RUN 1 TOLUENE RINSE DIOXIN I FURAN -CM-120 CAA· • 120597 M23· CDBIN· XAO METHOD 23, CDBIN, RUN 1 XADTRAP DIOXIN I FURAN 

---CAA·121 CAA· 120897 M23· CDBIN· FILTER 2 METHOD 23, CDBIN, RUN 2 FILTER DIOXIN I FURAN 

CAA·122 CAA· 120697 M2J. CDBIN· PR 2 METHOD 23, CDBIN, RUN 2 ACETONE/MECL RINSE DIOXIN I FURAN 

CAA-123 CAA· 120897 M23· CDBIN· PRT/CRT 2 METHOD 23, CDBIN, RUN 2 TOLUENE RINSE DIOXIN I FURAN 

CM-124 CM· 120697 M23· CDBIN· XAD 2 METHOD 23, CDBIN, RUN 2 XADTRAP DIOXIN I FURAN 

. /CM-125 CAA· 120797 M23· ·CDBIN· FILTER 3 METHOD 23, CDBIN, RUN 3 FILTER DIOXIN I FURAN 

CAA-126 CM· 120797 M23- CDBIN- PR 3 METHOD 23, COBIN, RUN 3 ACETONE/MECL RINSE DIOXIN I FURAN 

CAA-127 CM· 120797 M23· CDBIN· PRT/CRT 3 METHOD 23, CDBIN, RUN 3 TOLUENE RINSE DIOXIN I FURAN 

CAA-128 CM· 120797 M23- CDBIN- XAD 3 METHOD 23, COBIN, RUN 3 XADTRAP DIOXIN I FURAN -CM-129 CM· 120897 M23· RF1·0UT· FILTER METHOD 23, RF1-0UT, RUN 1 FILTER DIOXIN I FURAN 

CAA-130 CM· 120697 M23- RF1·0UT- PR METllOD 23, RF1-0UT, RUN 1 ACETONE/MECL RINSE DIOXIN I FURAN 

CM-131 CM· 120697 M23· RF1·0UT· PRT/CRT 1 METHOD 23, RF1-0UT; RUN 1 TOLUENE RINSE DIOXIN I FURAN 



CAA-132 -CAA-133 

CAA-134 

CAA-135 

CM-136 

CAA-137 

CAA-138 

CAA-139 

CAA-140 
~ 

CAA-141 

CAA-142 

CAA-143 

CAA-144 

CAA-153 

CAA-154 

CAA-155 

CM-156 - . • CAA-157 

CAA-158 

CAA-159 

CAA-180 

CAA-161 

CAA-162 

CAA-163 

CAA-164 

CAA-165 

CAA-166 

CM-167 

CM-168 

CAA-177 

CAA-178 

CAA-179 

CAA· 

CAA· 

CAA· 

CAA· 

CAA

CM

CAA

CAA· 

CAA

CAA· 

CAA· 

CAA-

I CAA-

CAA· 

CAA

CAA

CM

CAA

CAA

CAA

CAA. 

CAA· 

C.AA· 

CAA

CAA

CAA

CAA

CAA

CAA

CAA

CAA

CAA-

120897 M23-

120997 M23-

120997 M23-

120997 M23· 

120997 M23· 

121197 M23· 

121197 M23-

121197 M23· 

121197 M23-

121197 M23-

12f197 M23-

121197 M23- · 

121197 M23-

120997 M23-

120997 M23-

120997 M23· 

120897 M23-

120997 M23-

120997 M23-· 

120997 M23· 

120997 M23- . 
0

121197 M23· 

121197 M23· 

121197 M23· 

121197 M23· 

121197 M23-

120997 M23-

121197 M23· 

121197 M23· 

120797 M23-

121597 M23-

121597 M23· 

RF1-0UT

RF1-0UT

RF1-0UT· 

RF1-0UT· 

RF1-0UT· 

RF1-0UT

RF1-0UT

RF1-0UT

RF1-0UT

RF2-0UT

RF2-0UT

RF2-0UT

RF2-0UT· 

RF1-IN· 

RF1·1N

RF1-IN

RF1-IN

RF1-IN

RF1-IN

RF1-IN

RF1·1N· 

RF1-IN· 

RF1-IN· 

RF1-IN

RF1-IN· 

RF2-IN· 

RF1-IN· 

RF2-IN

RF2-IN· 

RBLK1 

RBLK2 

RBLK2 

XAD 

FILTER 2 

PR 2 

PRT/CRT 2 

XAD 2 

FILTER 3 

PR j 

PRT/CRT 3 

XAD 3 

FILTER 4 

PR 4 

PRT/CRT 4 

XAD 4 

FILTER 

PR 

PRTICRT 1 

XAD 

FILTER 2 

PR 2 

PRT/CRT 2 

XAD 2 

FILTER 3 

PR 3 

PRT/CRT 3 

XAD 3 

FILTER 4 

PR 2 

PRTICRT 4 

XAD 4 

FILTER 

PR 2 

PRTICRT 2 

Eastern Research Group COC 

METHOD 23, RF1-0UT, RUN 1 

METHOD 23, RF1:ouT, RUN 2 

METHOD 23, RF1·0UT, RUN 2 

METHOD 23, RF1-0UT, RUN 2 

METHOD 23, RF1-0UT, RUN 2 

METHOD 23, RF1-c:_. ,·,RUN 3 

METHOD 23, RF1-0UT, RUN 3 

METHOD 23, RF1-0UT, RUN 3 

METHOD 23, RF1-0UT, RUN 3 

METHOD 23, RF2-0UT, RUN 4 

METHOD 23, RF2-0UT, RUN 4 

METHOD 23, RF2-0UT, RUN 4 

METHOD 23, RF2-0UT, RUN 4 

METHOD 23, RF1-IN, RUN 1 

METHOD 23, RF1-IN, RUN 1 

METHOD 23, RF1-IN, RUN 1 

METHOD 23, RF1-IN, RUN 1 

METHOD 23, RF1-IN, RUN 2 

M 23, RFl-IN, RUN 2 (Bollle I ol 21 

METHOD 23, RF1-IN, RUN 2 

METHOD 23, RF1-IN, RUN 2 

METHOD 23, RFHN, RUN 3 

METHOD 23, RF1·1N, RUN 3 

METHOD 23, RFHN, RUN 3 

METHOD 23, RF1-IN, RUN 3 

MEHIOD 23, RF2-IN; RUN 4 

M 23, RF 1-IN, RUN 2(Bottle 2 ol 2} 

METHOD 23, RF2-IN, RUN 4 

METHOD 23, RF2-IN, RUN 4 

METHOD 23, REAGENT BLANK 

METHOD 23, REAGENT BLANK 

METHOD 23, REAGENT BLANK 

Page 2 

XADTRAP 

FILTER 

ACETONEIMECL RINSE 

TOLUENE RINSE 

XADTRAP 

FILTER 

ACETONE/MECL RINSE 

TOLUENE RINSE 

XADTRAP 

FILTER 

ACETONEIMECL RINSE 

TOLUENE RINSE 

XADTRAP 

FILTER 

ACETONE/MECL RINSE 

TOLUENE RINSE 

XADTRAP 

FILTER 

ACETONE/MECL RINSE(1 of 2) 

TOLUENE RINSE 

XAOTRAP 

FILTER 

ACETONE/MECL RINSE 

TOLUENE RINSE 

XADTRAP 

. FILTER 

ACETONE/MECL RINSE(2 of 2) 

TOLUENE RINSE 

XADTRAP 

FILTER 

ACETONE 

TOLUENE 

DIOXIN I FURAN 

DIOXIN I FURAN 

DIOXIN I FURAN 

DIOXIN I FURAN 

DIOXIN I FURAN 

DIOXIN I FURAN 

DIOXIN I FURAN 

DIOXIN I FURAN 

DIOXIN I FURAN 

DIOXIN I FURAN 

DIOXIN I FURAN 

DIOXIN I FURAN · 

DIOXIN I FURAN 

DIOXIN I FURAN 

DIOXIN I FURAN 

DIOXIN I FURAN 

DIOXIN I FURAN 

DIOXIN I FURAN 

DIOXIN I FURAN 

DIOXIN I FURAN 

DIOXIN I FURAN 

. DIOXIN I FURAN 

DIOXIN I FURAN 

DIOXIN I FURAN 

DIOXIN I FURAN 

DIOXIN I FURAN 

DIOXIN I FURAN 

DIOXIN I FURAN 

DIOXIN I FURAN 

DIOXIN I FURAN 

DIOXIN I FURAN 

DIOXIN I FURAN 



CM-180 ....._ 
CAA-181 

CM-182 

CAA-183 

CM-164 -

-9 • 
CAA-193 

CAA-194 

CAA-195 

CM-198 -· 
CAA-198 

.,-SAA-199 

-CAA-201 

CAA-202 

CM-203 

CM-204 

-CAA-205 

t,Jt'CAA-206 

vf7cAA-201 

/AA-208 

CAA-209 

/CAA-216 

CAA-217 

CAA

CAA

CAA· 

CAA-, 

CAA· 

CAA

CAA· 

CAA· 

CM· 

.CM

CAA· 

CAA· 

I CAA-

CAA· 

CM· 

CAA· 

CAA· 

CAAL 

CAA· 

CAA· 

CAA· 

CAA· 

CAA

CAA· 

CM

CAA· 

CAA· 

CAA

CAA

CAA· 

CAA· 

CAA· 

121597 M23· 

120797 M23· 

RBLK2 

RBLK2 

120397 M23· . RBLK1 

XAD 2 

FILTER 2 

PR 

PRTICRT 1 

XAD 

FILTER . 1 

PR 

PRTICRT 1 

120397 M23- RBLK1 

120997 M23- RBLK1 

120797 M23- GBLKOUT 

120397 M23-

120397 M23-

120797 M23-

120797 M23-

120397 M23· 

120397 M23-

120797 M23· 

120697 M23· 

120697 M23· 

120897 M23· 

120097 M23· 

___ M23· 

121097 M23-

121097 M23· 

___ M23-

120997 M23· 

120997 M23-

120997 M23· 

121097 M23· 

121097 M23-

___ M23-

___ M23· 

121097 M23-

120397 M23-

120597 M23-

120597 M23-

set1 

set1 

GBLKOUT 

GBLKOUT 

GBLKOUT 

GBLKIN 

GBLKIN 

GBLKIN 

GBLKIN 

PR 

PRTICRT 1 

set1 

FBLKCDBOUT FILTER 

FBLKCDBOUT PR 

FBLKCDBOUT PRTICRT 1 

FBLKCDBOUTXAD 

FBLKCDBIN FILTER 

FBLKRF11N PR 

FBLKRF11N PRTICRT 1 

FBLKCDBIN XAD .1 

FBLKRFOUT FILTER 2 

FBLKRFOUT PR 2 

FBLKRFOUT PRTICRT 2 

FBLKRFOUT XAD 2 

FBLKRFIN 

FBLKRFIN 

FBLKRFIN 

FILTER 2 

PR 2 

PRT/CRT 2 

FBLKRFIN XAD 

REAGENT Bl MeCL 

CDBIN 

CDBIN 

FILTER 

FILTER 

2 

Eastern Research Group COC 

MEHIOD 23, REAGENT BLANK 

METHOD 23, REAGENT BLANK 

METHOD 23, REAGENT BLANK 

METHOD 23, REAGENT BLANK 

METHOD 23, REAGENT BLANK 

GLASSWARE BLK CDBOUTLET 

GLASSWARE BLK CDBOUTLET 

GLASSWARE BLK CDBOUTLET 

GLASSWARE BLK RFOUTLET 

GLASSWARE BLK RFINLET 

GLASSWARE BLK CDBINLET 

GLASSWARE BLK CDBINLET 

·GLASSWARE BLK RFINLET 

M23 FIELD BLANK CDBOUTLET 

M23 FIELD BLANK CDBOUTLET 

M23 FIELD BLANK CDBOUTLET 

M23 FIELD BLANK CDBOUTLET 

M23 FIELD BLANK COBINLET 

M23 FIELD BLANK RF1 INLET •• 

· M23 FIELD BLANK RF1 INLET 

M23 FIELD BLANK CDBINLET 

M23 FIELD BLANK RFOUTLET 

M23 FIELD BLANK RFOUTLET 

M23 FIELD BLANK RFOUTLET 

M23 FIELD BLANK RFOUTLET 

M23 FIELD BLANK RFINLET 

M23 FIELD BLANK RFINLET 

M23 FIELD BLANK RFINLET 

M23 FIELD BLANK RFINLET 

M23 REAGENT BLANK 1 (MeCL) 

M23 CDBIN RUN 1 (I'll TER 2 OF 3) 

M23 CDBIN RUN 1 (FILTER 3 OF 3) 

XADTRAP 

FILTER 

ACETONE 

TOLUENE 

XADTRAP 

FILTER 

ACETONE/MECL RINSE 

TOLUENE RINSE 

ACETONE/MECL RINSE 

TOLUENE RINSE 

ACETONE/MECL RINSE 

TOLUENE RINSE 

ACETONE/MECL RINSE 

FILTER 

ACETONE/MECL RINSE 

TOLUENE RINSE 

XADTRA~ 

FILTER 

ACETONE/MECL RINSE 

TOLUENE RINSE 

XAD TRAP 

FILTER 

ACETONE/MECL RINSE 

TOLUENE RINSE 

XADTRAP 

FILTER 

ACETONE/MECL RINSE 

TOLUENE RINSE 

XADTRAP 

REAGENT BLANK (MeCL) 

FILTER 

FILTER 

DIOXIN I FURAN 

DIOXIN I FURAN 

DIOXIN I FURAN 

DIOXIN I FURAN 

DIOXIN I FURAN 

DIOXIN I FURAN 

. DIOXIN I FURAN 

DIOXIN I FURAN 

DIOXIN I FURAN 

DIOXIN I FURAN 

DIOXIN I FURAN 

DIOXIN I FURAN 

DIOXIN I FURAN 

DIOXIN I FURAN 

DIOXIN I FURAN 

DIOXIN I FURAN 

DIOXIN I FURAN 

DIOXIN I FURAN 

DIOXIN I FURAN 

DIOXIN I FURAN 

DIOXIN I FURAN 

DIOXIN I FURAN 

DIOXIN I FURAN 

DIOXIN I FU~AN 

DIOXIN I FURAN 

DIOXIN I FURAN 

DIOXIN I FURAN 

DIOXIN I FURAN 

DIOXIN I FURAN 

DIOXIN I FURAN 

DIOXIN I FURAN 

DIOXIN I FURAN 



Eastern Research Group COC 

CM-218 CAA- 120597 M23- CDBIN PR M23 CDBIN RUN 1 (PR 2 OF 2) ACETONE/MECL RINSE DIOXIN I FURAN 
_/ 

CM-219 CAA- 120697 M23- CDBIN FILTER 2 M23 CDBIN RUN 2 (FILTER 2 OF 2) FILTER DIOXIN I FURAN ---CM-225 CAA- 121197 M23- RF1 IN PR 4 Melhod23 RF1 INLET RUN 4 ACETONE/MECL RINSE DIOXIN I FURAN 

CAA-226 CAA- 121597 M23- REAGENT Bl MeCL 2 M23 REAGENT BLANK 2 (MeCL) REAGENT BLANK (MeCL) DIOXIN I FURAN 

Page 4 



1u-1 ====================-=--TRl/\NGl.F: (,/\BOR/\TOlllES, INC. -- l,00 IN RECORD/Cll/IIN OF CUSTODY==""'======,,,,.,===~==="""'~"t==~ 
II Cu!!tody SeRl 1\hsent Sample Seals: Absent 1 TLI Project Number 44376 Book ft 

'0 Chain of Custody l"re11ent Container ... : Intact 1 Client: ELSOl - Eastern Laboratory Services, Inc. 0 
194 B n Sample TRgS 1\bsent I 

fl s:.mple TRg Numbers: Not Listed on Chain of Custody 
11 SMO Forms N/11 1 Date Received 12/17/97 I By 
n--------~~~--~~--~~--~~-~--~~~-t-----~-t-~~--1-~~~~~~ 

Page 0 

0 
59 n II Ice Chest NO COOL/INT I Carrier and Number 111\ND DELIVERED 

1. -
llT!.I Number .. 
fimR/ll:CrM. 

- ... Client Sample ID ................... Matrix I To L/\B 
... Client COC ID ..... ,.. 

11---------------------------~---~~~---
11194-59-1/\ C/111-105 

II CM-105 C02 

To L/\B To STORAGE! To L/\B 
Date/Init Date/lnit I Date/lnit 

-.-
To STORJIGEI DISPOSED 0 
Date/lnit I Date/Init n 

n 
R 

11--------------------'------I 1---4----1---·l-".._.,._,_..;.....o~--'----+----4-------l-----~-----+-----ll 
CM-106 1\CE/MECL2 RINS~ I 
CM-106 C02 I 1.vsJ. 

0194-59-lB 

n 
I 

D I 
I-

n 
n 

t---+------t----------+------+-------11 
CM-107 TO LU EN~ I I 0194-59-lC 0 
CM-107 C02 I I n n 

I n-.------------------------+--~---~1---+-~--~---+----l-----~-----+----~----•-------j1 
CM-108 

~ I I 
CM-108 C02 I I 

01"•-59-lD .. 0 
n n 

CM-109 Fil.TERI 
CM-109 co::i y 
Cl\/\-110 1\CE/MECLl RINSEI 
CM-110 COl _..,( 

CM-111 TOLUENE I I 
CM-111 C02 ..A I 

0194-59-20 CM-112 XADI I I I I u 
n CM-112 co2 Y 1 1 1 1 a 
n-----------------------~c---1--J----1----f---'----+--1-----+-----1------f------+------1------1• 
11194-59-31\ CM-113 FILTER_!,,- I I I I 0 
II CM-113 C02 ...... , I I I I 1 I 0 
11---------------'----------r-------1-- ---1 . l-t----1----1----11----11----11------ll 

11194-59-lB CM-114 1\CE/MECL2 RINSE! . ' . LL' I I B 
ri CM-114 co2 ~ ----J~.:.s· -:Q__I l 1 1 n 
11194-59-lC CM-115 TOLUENE! I I I I I 0 
n cM-115 co2 y 1 1 1 1 1 n 
0·- 1---1---- --· 1- I- - 0 
11194-59-m c/\/\-116 lU\Di I 1 1 1 n 
n c/\/\-116 co2 JI 1 1 1 n 
II . -1---- t-1------t-----i-------i-----t----+-----l1 
11194-59-41\: C/\/\-117 FILT~R! / 1 1 1 1 n 
II CM-117 C02 \..Y . I I I I' 0 

~194-59-4B CM-118 1\CE/MEC!.2 RINSEj(\'f/¥----1~ - C 1 I ~ 
u cM-118 co2 -~';}--J.<6'"11 ri.--1-<t· 1 1 n 
!.----------------------· -------
0 Receiving Remarlts: NO COOL/INT. CM-206 1\J:O C/\1\207 1\RE NOT PRESENT. ft 
n o 
R 0 
0 /\rchlve Remarks: . 0 
"============================Form Revised 05/27/1997 -- Page 1 OF 6==========================11 



u===========~==========TRil\NGL.P. LJ\BORJ\TORJES, INC. -- LOO IN RECORD/CllJ\IN OF CUSTODV============""======T=== 
n 
n 
0 
n 
n 
n 

custody Seal 
Chain of custody 
Sample Tags 
Sample Tag Numbers: 
SMO Forms 

Ice Chest 

Ab11ent 
Present 
Absent 

Sample Seals: J\bsent 
Container ... : Intact 

Not Listed on Chain of custody 
N/A 

NO COOLANT 

I TLI Project Number 44376 
I Client: ELSOl - Eastern Laboratory Services, Inc. 
I 

I Date Received 12/17/97 I By 

Carrier and Number 111\ND DELIVERED 

Book 0 
0 

194 0 

Page 0 
n 

59 n 

llTLI Number ...... Client Sample ID ................... Matrixl To LJ\B I To STORJ\GEI To LAB I To STORAGE! To LAB I To STORAGE! To LAB I To STORAGE! DISPOSED n 
llmR/H:CPM. . ..... Client coc ID ...... • Location ....... I Date/Inlt I Date/lnlt I Date/lnlt I Datellnlt I Date/Init I Date/lnit I Date/Init I Dste/Init I Date/lnit n 
~-19-4--5-9---4C _____ C_J\J\_-l_l_9 _________ TO-L-UE_N_E·l-il { _')t) ___ q_1_1 ~ ,~.C\l I ~ :-~'l?;:--fl-----tl----11----f----+,----~ 

n CAA-119 co2 '-i-\~CJ-<i 1 \,,."' 1 1fl~ t"l-.,q.. 1 1 1 1 o 
11------------"----------+-<=---+--t---l---4-iu.....;=--<--_;_;_-t=-::_.:_..;...:_~1-----+----------+-----+-----11 

t1194-59-4D CAA-120 XADI/ 1 1 1 n 
n CAA-120 co2 vr 1 1 1 1 

Rl94-S9-SA 
n 

.CJ\A-121 
CAA-121 C02 

FILTER I I I I D 
.J I I I ft 

0194-59-SB ·• CM-122 AC£/MECL2 RINSE I 1l.).::.> 0 I I ft. 
n cM-122 co:z Y 1 1 1 o 
n~~~-. ~~~~~~~~~~~~~~~~~~~~-t-~~4--~+-~-1----t~4-~~-+-~~-+-~+-~~~-11-~~~-+~~~~-t-~~~~+-~~~--11 

nu4-s9-!k cAA-123 TOLUENE I 1 1 1 n 
n cM-123 co:z J 1 1 1 n 

0194-59-50 CJ\A-124 XADI I I I I 0 
I I I I n 0 CAA-124 C02 \_)" 

n~~~~~~~~~~~~~~~~~~~~~~~-11--~-1-~-1-~~-1-~-1 .__~-\P-~11~--1------~~----il 
0194-59-&A CJ\A-125 FILTER I 
A • CJ\A-125 co:z \.../( 

ffl94-59-6B 
n 
At94-59-6C 
n 

CM-126 
CAA-126 

CJ\A-127 
CJ\A-127 

J\CE/MECL2 RINSE I 
C02 ~ 

C02 
TOLUEN~ 

I I I O 
I I I I 

1\JS· ·I I 
I I n 

I I ft 
I I 0 

ff194-s9-6D cM-129 x.a.o_!; 1 n 
n CAA-129 co2 v1 1 u 
11-~~-~~~------~---------1----~--t---t---f--ll---+-t-----+------+-----+------t----+------11 

llt94-59-7A CJ\J\-129 FILTER I I 0 
H CJ\J\-129 C02 .._.r' I 0 
11-----------------------t---i--l--t----t--ll----I 
019•-5" 7B cl\J\-130 11cE/MECL2 RINSE!/ 1DS n 
n cM-130 co:z Y' 1 n 

n1~ .• -s9-7c: cAA-131 1 1 n 
n cM-u1 co2 1 1· n 
n----~------------------j1---r----+~-+---\--.----+-~h,___.._-1-----1------+-----J-----+-----+----11 

0194·59-70 CJ\J\-132 0 
11 cM-132 co2 a 
»=-=========================================!'"""'======"'!=========6=======~6====="========"========"================""====="===11 
0 RPceivlng Remarks: NO COOLANT. CAA-:106 AND CAA207 ARE NOT PRESENT. ft 
0 . . 0 

.0 I 
0 Archive Remarks: 0 
"==========================Form Revised 05/27/1997 - - Page 2 OF 6==========================" 



Absent 
Pre11ent 

Sample Seals: Absent 
Container ... 1 Intact 

l() 

LOO IN RECORD/Clll\IM OF CUSTODY·========""""===="""'"""'""""="""'"f"====;t ...... 
I TLI Project Number 44376 . I Book n 
I Client1 ELSOl - Eastern Laboratory Services, lnc. I U 
I I u4 O 

0 Receiving Renoark11: NO COOLANT. CM-206 AND CJ\A207 ME NOT PRESENT. 0 
n n 
II 0 
0 Archive Remarks: 0 
~=========================Form Revi11ed OS/27/1997 -- Page 3 OF 6=========================o:oB 



rr======================TRlllNGLE LABORATORIES, INC. - - LOG IN RECORD/CHAIN OF CUSTODY==================;=== 
n custody Seal I Absent Sample Seale' Absent I TLI Project Number 44376 

'ft Chain of CUetody Present Container ... : Intact I Client•' ELSOl - Eastern Laboratory Services, Inc. 
n Sample Tags Absent I 
ft Sample Tag Numbers: Not Listed on Chain of custody 

Book 0 
I 

194 u 

n SHO Forms N/A I Date Received Page D 
n~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-+-~~~~~-+-~~_L--=~~~~~~ I 
0 lee Chest NO COOLl\NT Carrier and Number HAND DELIVERED 59 0 . 

fl194-59-~2C I n 
O I B 
ll·~~~~~~~~~~~~~~~~~~~~~~t----Ji--~-t-~-~~--t~-t-~~-t--t-~~--t-~~~--11--~~~-t-~~~--t-~~~~i--~~~~ 

0194-59-12D I I 
U I n 
o·~~~~~~~~~~~~~~~~~--1-~-1--~-1-~1--~--1c--~-1-1~~~~~~-f-~~~~~~-f-~~--1c--~~~ 

U194-s9-12e ·I \ I 
0 • I I 
n~~~~~~~~~~~~~~~~~~~~~~~--lf---+~~-+~~.J-~-1---+~~~-J-\~~-H\--4t--~~~-+~~~~4-~~~~.J-~~~~~~~~-il 

0194-59-llA n 
n n 
n~~~~~~~~~~~~~~~~~~~~~~~--1~--t~~--~--t~~+--t--~~--t-+~~~-~~~~~-t-~~~~1--~~~--t~~~~-1-~~~--1• 

0194-59-llB 

n 
n~~~~~~~~~~~~~~~~~~~~~~~--1~--1 

0194-59-llC 

n 

0194-59-HD 

n 
ft Receiving Remarkat NO :ooLl\NT; CM-206 AND CAA207 ARE NOT PRESENT. 

I 
n 
ft Archive Remarks: 

·I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

n 
n 
0 
n 

··n 
n 
n ._ 
II 

I 
n 

I 
I 

I 
I 
a 
ft 

il======-===================Form Revised 05/27/1997 -- Page 4 OF 6=========================:=!1 



11""'-===""""==-=-="""'..,,.====-=-...mo-===-==·TRll\NGLE Ll\BORJ\TORIE:S, INC. -- LOO IN RECORD/CHAIN Of CUSTODY========-======....,...,."""",.,,.,===CT====;i 
ft C\19tody Seal t l\bsent Sample Seals: l\beent 

•ft Chain of Custody Present Container ... : Intact 
n Sample Taga I l\bsent 
ft Sample Tag Number9t Not Listed on Chain of CUetody 
0 SMO formg ti/A 

0 Ice Chegt NO COOLANT 

I T 
QTLI Number ...... Client Sample ID ................... Matrix! To Ll\B I To STORl\GEI 
OmR/HtCPM. . ..... Client COC ID ...... • Locatiqn ...... ·I Oate/Init I Date/lnit I 

ftl94-59-15A 

0 C02 
FILTER I tJf?,...~ -'\ '\ 

......-1' l ~-
I ~t{-~'11 
I 

ACETONEY 
C02 ·-v 

8194-59-158 

n 
TOLUENE! . 

C02 v-1/ 
ft194-59-1SC 
n 
n------------------
11194-s9-1so 
n 
ftl94-59-l6A 
n 
0194-59-168 
n 
Ot94-59-16C 
n • 

CD2 

C02 

C02 

C02 

. XADI I 
JI I 

--t-
FILTER! I 

,_/f I 

ACETONE I I\) 
../' I 

TOLU':'I I 
I I 

ftl94-S9-160 XADI I ·I I 
n co2 \./f 1 1 1 

I TLI Project Number 44376 
I Client: ELSOl - Eastern Laboratory Services, Inc. 

I 

Date· Received 12/17/97 I By 

Carrier and Number HAND DELIVERED 

To STORAGE! To Ll\B 
I Date/Init 

To STORAGE! To Ll\B 
Oate/lnit I Date/lnit 

To STORAGE! 
Oate/Inlt I 

I 
I 

I 
I 

I 
I 

I Book O 
I O. 

n• n 
Page 0 

n 
59 n 

DISPOSED Q 
Date/Init B 

0 
u 
ft 
n 

n 
0 

0 
n 

n 
0 

n 
n ~1,?fJ I ~'F-----t------+-----J----4----~n 

I 
I I n ·· ····-- ·------------------1-- --1- --1- --1-1---I I 

ft 
n 

----0 
n194-59-17A FILTER I 1 1 1 
n co2 ...,.-r 1 1 1 

ftl94-59-17B 
n 
0194-S9-17C 
n 
U·~---------------
n u • -59 - 110 
n 
II . 

ACE/MECL2 R lNSE I 
C02 ...... I 

TOLUENE( 
C02 ._v 

XADI 
C02 --J,-

I\)) 
I 

I 
I 

I 
I 
I 
I 
I' 

I 
I 

. I 

I 
I 
I 
I 
I 

I 
I 

I 
I 

I 
I 
I 
I 
I 
I 
I 
I 

u 
n 

n 
0 

II 
n 

~,===============================~=====""'========"====·~===='==#===="'============~======="=======!=o======ll 
0 Receiving Remarkst NO COOLANT. Cf'A-206 AND CAA207 ARE NOT PRESENT. II 
n n 
n n 
0 Archive Remarks: 0 
ll===========~=================Form Revised 05/27/1997 - - Page S Of 6==============================11 



, ·oo 
r==========-----=========TRIMGLE LABORATORIES, INC. -- LOG IN RECORD/CHAIN Of CUSTODY==================r===;i.-f 

n • n 
n 
n 
II 

II 

custody Sul Ab11ent Sample Seale: Absent I TLI Project Number 44376 
Chain of Custody 1 Pre11ent Container ... ! Intact I Client: ELSOl - Eastern Laboratory Services, Inc. 
Sample Taga 
Sample Tag ltumbera: 
SMO Forms 

lee Chest 

Absent 
Not Listed on Chain of custody 
N/A 

NO COOLANT 

I 

I Date Received 12/17/97 I By 

Carrier and Number IU\ND DELIVERED 

Book 0 
n 

n• D 

n 
u 

59 n 
0TLI Number ...... Client Sample ID .•................. Matrix I To Ll\B I To STORJl.OEf To Ll\B 

Date/lnit 
To STORJ\OEf To LAB I To STORJ\OEf DISPOSED 0 
Date/Init I Date/Init I Date/Jnit I Date/Init n llmR/H:CPM. . ..... Client COC ID ...... • Location ...... · I Date/Init I Date/lnit I 

0194-59-19C 

n 
CM-20J 
CM-20J 

n 
n 

I I I 0 
I I I 0 

ftn194-59-22A CAA-216 FILT~RL- on 
CM.-216 C02 "V( 

n~~~~~~~~~~~~~~~~~~~~~~--11---t-~~-r~~t--~+--t-~~-1-~_,......_~+-~~~-t-~~~~-t-~~~-t-~~~~-+-~~~-11 

nu4-59-22B CJV\-211 FILTER I a 
ft CAA-217 C02 \.V 0 
n~~~~~~~~~~~~~~~~~~~~~-41---~~~-+-~-41--~~+-~~+--f-~~-f-~~~~~~~~+-~~~-+-~~~--.~~~--i• 

0194-59-22C CAA-218 ACE/MECL2 RINSEk n 
n CM-:au co2 ..,...., n 

a 194-59-21 

0 

I 

CM-219 
CM-219 

FILTERf 
C02 ~ 

8 Receiving Remarks: NO COOLANT. CM.-206 AND 1'.AA207 ARE NOT PRESENT. 0 
n n 
n n 
I Archive Remarks: a 
"=-=.....,....,.================""'======Form Revised 05/27/1997 -- Page 6 OF &=======================,,.,,.==" 



TRIANGLE LABORATORIES, INC. 
SAMPLE TRACKING AND PROJECT MANAGEMENT FORM 

·-------------------------ADMINISTRATIVE INFORMATION-------------------------
TLI Proj#: 44376-A Samples: 10 TurnAround.: 21 Day(s) 
Prod Code: 023061 Matrix.: M23Train Hold Time .. : 30 Day(s) 
DetectLim: .OS ng Type ... : A Start Date.: 12/17/97 

Recvd .. : 12/17/97 Ship By .... : 01/05/98 
DWL Due Dt.: 12/24/97 

Analyte List.: Method 23:T-0 (Toluene combined 

Method ....... : 
Client Proj .. : 
Client ....... : 
P.O. No ...... : 
Contact ...... : 
Proj. Mgr .... : 

Method 23:Tetra-Octa (Tol Combined) 
Culp Aluminum Alloys 
Eastern Research Group 
Signed OA 
Jim McGaughey 
Amy J. Boehm 

(ERG02) 
Collect Dt/Tm: 
Phone ........ : 
Fax .......... : 
Sample Origin: 

SeeCOC 
919/461-1209 
919/461-1579 
NC 

-------------------SPECIAL INSTRUCTIONS / QA REQUIREMENTS------------------
Prespike Standard: USD-C, USD-S 
Prespike Amount .. : 4.0ng 

---------------------------REPORTING REQUIREMENTS--------------------------
Reporting Format: Report Option II 

See MILES for Instructions/Communications. 

Completed by: DATE: 

Reviewed by: . 4f DATE: (PMGT0197) 



PROJECTCOMMUNICATION TRACKING FOAM - page_.of·_ 

-. .. TU Project Number. L/4"')1~A-

Use this· farm· to record all exchanges of information between production unitS as well as- personnel 
.handli.ng this project. Decisions, correctiv~ actions and recomm~ndations r:nust also appear on this 

tracking dccumenl · · 

Date - Na'{ne l I ti I A . I Ob Comment I Decision I Reso u on ction servatron 

;1·'l~-~ I Ot~Vo\5Ja\ '(A{) f\udl-- /.i; lJ(f)L::li)L 

I -~ v'-\04-:t - iJJH!Tc · G~Ay rJv· HJ"·/~ : . 
I ........... 

,Jkrk /Yd/c.i Bl-It e'K 'lrlff.J T c / Yt.~~ w 77) ' -
I -

·~ ~ l,.._1.:../ ·,;::://.. .. ; ."75~A<_ WZ,, k / v"" f !_ :---~ -
I • ~ tY

1 A1 k.· ,/ YtP ,.., Di~ c. i( i,-v ~,; k / Y£i /o._,; 

I I~ t,tl~, 'k_ '31{.(_\..k 04.k •.· - .... --··. 

I .".. I ~ 't-Jfiik ;.,.Ji,,.;ff · iv~;}e 

I : ......... 

W/;ti'.Je .. ·- .• 
I~ 

.. 
tv~;k wti.·ff . . 

. I . '~ .. . \ . 
LJtir"/f i.j;,,,·.1-e. . - ··-· - -·- - . . . . iJl,q k 

I ~ rJh,·k . f.,Jltt;k_ ,,,/Ir\; k .. 
- , . --.·- ~u) 11~lt" ,·k t,.J~:k w~. J..e. 

- . I • • • I ~m \V 1,. \ \.\: ,,€ . ~1Pt- N /Pr .· 
I ·- -.· ..... ./ I I - . . ... ----- . . -· .. . . . 

~-- I: .. 

.. 

.., : .:-:t·: , .. ·I--- -··-· .. ---· ·-·---~-··- ·-·--:- _____ ,..: .. :....-----·· 

-.. 

. I 

- I 

.. I . . . 
. I 

I· 

---- Triangle-L~borataries, Inc~ 

. I- .. 

I 
I 

I 

I . 

--TLI PROJECT!i. 04047 -
DATE !1/25/97 TLI BLANK 
SPIKE·~~ g USF-C USF-S 
SPIKER· 

·.PREPAR • • · 
EASTERN RES. GRP. 

/ 

- . - - --- .. -~--------

. ... . . . ....... . 
. .......... .... 



T-f 
Date: 12/29/97 TRl/\NGLE Ll\IlORATORIES, INC. PRDPBRC v4.0l C·J 
Time: 16:13 Wet Lab MMS/PUF Observations Page: 2 

Project: 44376-A 

Sample F. Xl\D Filter Glass Wool PUF Air 

" crd TLl_Number .. customer.Sample.Id ....... No Color ...... Color ..... Color ..... Color ..... Odor ..... Q.No. Entered.By ...... Date .... Time .... s 

020 TLI LCS TLI LCS 0 LOT P-1078 NA NA NA NA NA HILLKT 12/29 13 :45 F 

021 TLI LCSD TLI LCSD 0 LOT P-1078 NA NA NA NA NA HILLKT 12/29 13 :45 F 

000 TLI Blank TLI H23 Blank 0 WHITE NA NI\ NA NONE 04047 WHIGHAM 12/29 16:13 F 

001 194-59-lOA-D 141-144 1 WHITE GRAY WHITE NA NONE 04047 WHIGHAM 12/29 16 :13 F 

002 194-59-llA-D 153-156 1 WllT./YELLO BLACK WHT. /YELLO NA NONE 04047 WHIGHAM 12/29 16 :lJ F 

OOJ 194-59-12A-E 157-160/166 1 WHT/YELLOlf BLACK WllT/YELLOW NA NONE 04047 WHIGHAM 12/29 16:13 F 

004 194-59-13A-E 161-164 1 WHT/YELLOW BLACK WHT/YELLOW NA NONE 04047 WHIGHAM 12/29 16:13 F 

005 194-59-141\CD 165,167,168/225 1 WHITE BLACK WHITE NA NONE 04047 WHIGHAM 12/29 16:13 F 

006 194-59-15A 177/182~184/209 1 WHITE WHITE WHITE NA NONE 04047 WHIGHAM 12/29 16 :lJ F 

007 194-59-158-D 178-181/226 1 WHITE WHITE WHITE NA NONE 04047 WHIGHAM 12/29 16 :lJ F 

008 194-59-17A-D 193-196 1 WHITE WHITE WHITE NA NONE 04047 WHIGHAM 12/29 16:13 F 

009 194-59-19A-D 201-204 1 WHITE WHITE WHITE NA NONE 04047 WHIGHAM 12/29 16 :lJ F 

010 194-59-181\/B 198/199/205/208 1 WHITE WHITE WHITE NA NONE 04047 WHIGHAM 12/29 16113 F 

End of Report ••• 



·TRIANGLE LABORATORIES, INC. PAGE l OF 2 

Dioxin Sample Preparation Track·i.nq &. Management Form 

Project: 44376A Client: Eastern Research Group (ERG02J 

·-·-----------------::.:.:.;------------------------~----~-----·-------·---------------------------------------~-------------------~-, 
I Solvent Isl /Acid (sl: \ t:l.vN'2: I I Method: Method 23 :Tetra-Octa (Tel Combined) Matrix: M,"Zi\AA I 
I t.ot Numbers: l\"=t loo<; LJ I I Extraction Date: ~/?"1 ;'Tg.-

~ ~:~: ·: :: ~~' :-:::: ~;:: :-~-~~~--:---···· ·····:·············:·············::::::::·: 
I LCS Spike: 0 µl cone: 0.0000 ng/µl I ~-J.;. · ·I I I I " ID 

~-~~~-~~~~:~-=~~-~~-::::~--:~~~~=-:=~~~-------·---------·1~t-~~~ I~~~~: ~ 3°0131 = ~ = ~= : ~ = ~= : : :::r1 
TLI I . GROSS I. SAMPLE I l~ : aD I -. : "J./!{AtrL_ - I I • Time i 

IS#. crd I SAMPLE I CLIEN7 WEIGHT I SIZE I ...Q.;Lng/ µl I Jl.Lng/ µl I __ ng/ µl I __ ng/ µl I • Cone. I 
! I IO I SAMPLE ID I Before After I g I ml I . 4'V .u.l I 40 µl I µl I µl I " Vol. I 

-------·------------------------------·---------·---------·--------·--------~----··--;~-------·~--------~---·-------------·i:":(3~~ 
iA I TLI Blank I I ' I ~ I I .-('1 w· I /.;)fr- I I !Any Lef::: Y: 

I • I /\f \ I .. :J't ' 
I 000 I TLI M23 Blank I : j :\ I p I I I · -r7 I I I ~s/no 1 

+------·------------------------------·---------·---------·-----·--·------.J·-----+!.wll!:-::--:.: •••••••••••••••••••••••••••••••••••••••••••. 

IA . I 194~59-lOA-D . . I · 1 I I "jL\, ·1 ..5/rv- I I I~ Lef:, 

IOOl I 141-144 I NA I NI\ I · I I 1 ·--r:--L. I I . I (t)s/no : 

+------·------------------------------+---------+---------+--------+-------------+-\:;/-~~-------+-------------+-------~-----+---------
1 I A I I ;z..~J I s"k- I I I~ Lef::I 

· 153-156 I ~A I /J I I I JL. I I . I t;Ji!no 1 

~~-----~- ~~: ~ ~ ~~ ~~~~ ~ -----------------~---·;----~----~----~----- ---~:;:i:~~------~-:i[,;;.:_- -- -~-------------~------~ -----"T" --~:~: ~ I 

I 003 I l57-l60/l66 I N ~ I · µ A I I I I JL _ I I . I ~/no I / 

·------·------------------------------·---------·---------·--------·--~----------·-------------·-------------·-------------·--------·I 

IA I 194-59·13A-E I A I N Pr I . 111'-" I ~ I I . . I~ L •. f 

• 100<1 I · l6l-l64 I N I \ · \ I I J.L. I I · I fjs/ 

+------·------------------------------+---------+---------+--------·---:~1-------·-------------+-------------·-------------·------

:~o~ : l94-59-1<1Aa/~~.161,16at225: ~A : ,V~ : I :'\YW : ~.tt : : :~~:~c:/ 
·------·----~-~~~11'? .............•.........•........ -+------·-·-------------·;:z;-~-=-----·-------------·-------------+---------
IA I 194-59-lSA / //,, ~ -1' / 2.t I N /'i I /'.I A... I I 11-W I frµ/V I I I~ Lef: I 
1006 I 177/182-184/209 I . n I ,v rr I I I I JL I I I f!lno I 

·------·-----~-&a.t~~t-5~------------·---------+---------+-"------·-------------·-----";f-: .......... ~-------+-------------·---------
IA I 194-59-lSB-o/ /r..4{.Z.~ I il\I I ;.tf'I I I I \1-"" I S.pfV" I I I~ Leftj 

1001 I · 110-1011226 I J~~ I JVJ-1 I I l:Jl_.. I I I ~s/no I 

.·- -----·----·-/ff!-~~-~[1J. - - - - -- - - - - -+• - - - - - - - - ·-- - -- ----·--------·----- -~- - --- -+-.---..-if.~- ----+- - - - - - - - - - - - -·- -- - - - - - - - - - -+- - - - - - - -

IA I l94-59-l7A-D I , t\. I ~{ (\,. I I · I Tl.'W I <.JP'fV\ I I I~ Lef:: I 

I 008 I 193-196 I N n I p f'\ I I . I ---C-L . I I I ~s/no I 

·------·------------------------------+---------+---------·--------·-------------·-"-"-:-~------·--------~----·-------------+--------+ 
IA 1 l94-59-l9A-D 1 . \t t\ 1 t\f f\, 1 I · 111-\J 1 S<t~ 1 · 1 !Any Left 1 
I 009 I 201-204 I ,, t\ I \'I-\ I I I J'L. I I I (;liino I 

·------·------------------------------·---------+---------·--------·-------------·-------------·-------------+-------------·--------· 

IA 194-59-llA-D 

1002 

. Gross weight of sample container + sample before/after aliquoc removal.. ,,..<..) (2./ 2."{(<t r 
) J-

,,e.. 
convnents , __ 6_~-'-· _l_"'°'_f__.._VJ_' ,_'17-_'\.. __ f _to"d-t-'-· _-H-_·~~-u.•_'iJ..-_5~~1_:_._,._6 ........ _ ""'_1·\:_-.-.,..-_if...__ii....,.5_.1-_;;~'"-"-'-----------

~------------------------~-------------------------------------------------------------------~:~:~:~:~_===: ___ ~:::~.:=~:=~~~ 
I Initials of both SPIKER ANO 03SERVER must be entered. lCXXXX = Gross Weight not provided for WATER Samples. I 

+-·-················-···-·······-························-·····························-····----------------REV 05/27/97 (PSTMF 71 --• 



·--------------------------------~-------------------------------------------------.---------------------------------------------------
TRIANGLE I..ABORATORIES, INC. PAGE 2 OF 2 

Dioxin Sample Preparation Tracking ~ Management Form. 

Project: 44376A Client: Eastern Research Group (E~G02) 

------------------,f------~-------------------------------------------------------------------------------------------------------
..>Olvenc. lsl/Acid(sl: \QU)&lv / I Method: Mee.hod 23:Tec.ra-Occ.a (Tol Combined) Mac.rix:/\tr51Rtt,J' 

I..oc. Numbers: 9;1'bt'{i? / I Extracc.icn Dac.e: l~ . ..JZ<i /'J~ I 

:: :::::' __.:.: :: ::::: ~-~ ::;;: ;-----i:,:~----;-~~;-------------;-------------;;;:;~;;;·: 
MS Spike: O µl cone: 0.0000 ng/µl I ~CT C I J I jSpike ~ ! 

t.CS Spike: o µl cone: 0.0000 ng/µl I ~~F·:l. I - I I I " ID I 

CPR Spike: _20 µl cone: _0.01_ ng/µl I IZ IO"/ I 'l'\ I .iJ I IJL I I _I_ I_ I I_/_ I " Exp1r1 

+------·~--~~------~-----------------·-------~~~~-------~-~~~~-~ l~~i'"31Jli':l-: ~ ~~~ I-;-~ : I_/_ : : ~::: 
jS#.crdl SAMPLE / CLIENT WEIGHT I SIZE I .J2..Lng/µl I JL.l_ng/µl I __ ng/µl I __ ng/µl I • Cone. 

I I ID I SAMPLE ID Before After I g I ml I LID µl I tj/) µl I µl I µl I • Vol. 

·------·------------------------------·---------·---------·--------+-------------+----~---·-------------·-------------·---------
IA I 194-59-lSA/B / zo 49 I I(\. I N ~ I I I 1\---'YJ I ~ I I !Any t.ef: I 
I 010 I 198/199/205/208 I N n I If I I I .._; J._ . I I I yes/no : 

;~;;:·:~::~::::::: :: ::: :;: :: _:::::;:: :::::::;~:~:;~;;;~~:::::: ::;:·::: ::· :::·:;f '.jtl 
I I I I I I o:7:f' I iV ·{f' I I I yes/no i 

·------·------------------------------·---------·---------+--------·---J---------·-------------+-------------·-------------·---------
1 I I I I I I I I I Any Le:: ' 

I I I I I I I I I yes/no i 

·------·------------------------------·~---~----·---------·--------·-------------·------~------·-------------·-------------·---------

jAny t.efti 

I yes/no i 

·------·------------------------------+---------+---------·--------+-------------·-------------·-------------·-------------·--------· 
JAny Left! 

I yes/no I 

+------·-------~----------------------·---------·---------·--------·--~----------+-------------+-------------·-------------·--------· 
jAny t.eftl 

I yes/no I 

·------·------------------------------·---------·---------·--------·-------------+-------------·-------------·-------------·--------· 
I 
I 

jAny Left I 
I yes/no I. 

·------·------------------------------·---------+---------·--------+-------------·-------------·-------------·-------------·--------· 
. jAny t.eft l 
I yes/no I 

·------+--------.----------------------+---------·---------·--------·-------------+-------------+-------------+-------------+--------· 
JAny t.eftl 

I yes/no f 

·------·------------------------------·---------·---------·--------·-------------·-------------·-----------~-·-------------·--------· 
Gross weighc. of sample container + sample before/after aliquot removal. 

I 

I 
1 

Initials: oac.e: _/_/_ I 
+-------------------------------"·--------------------------------------------------------------------------------------------------! 

I Inic.ials cf boc.h SPIKER AND OBSERVER must be enc.ered. XXXXX • Gross Weight noc. provided for WATER Samples. J 

+-----------------------·----·---------------------------------·---------------------------·----------------REV 05/27/97 (PSTMF 71--• 

~3 



PAGE l OF 2 

+-----------------------------------------------------------------------------~----------------------------------------~ 
TRIANGLE LABORATORIES, INC. 

DIOXIN SAMPLE EXTRACTION and CLEAHt1P TRACKING FORM 

TLI Project No.: 44376 A 

I 
I 

I 
· 3 · I~ <LI o I 6>.61 'DJfT 

I r;_;, I I 1~ IT I t.)t4 I l'J)spi,ol 1 ~ 
I Ext S#.crd and z. I TLI Number 

: •:.o•~~~-·~••amaaaa;•••=•=:;•=••••••~ •••••••;•••aaaa•;•aa•••••;•Haaa••;~••H•••~•;·q~•;•;••-•aa•;•;;;~.· 

· :-~'.-~=~----- ----~-~--1~1 
---;@.~~:-~~:-~--~~--~---~~'-!--~~ --~!~ !_'_~_!_ ~::,!~-~U!-1;-f+t~' 

I A 001 I :..l. ,~·-I I I I I I I I . I · I I 
I 194-59-loA-D I '= ; ~ I _I I I I I I I I J I I 
1------------~------+-~-~-~+--------+---- ---+--- ---+---- ---+--- ----+--- ----+--- ----+--- ----+--- ----+--- ----1 
I A 002 I - ..... ~ I I I I 
I 194-59-11A-D I .; ' ~ I I 1 · I 
!-----------------~-+------=;;.+--------+---- ---+--- ----+--- ----+--- ----+--- ----+-- ·----+---- ---+--- ----+--- ----1 
I A 003 1 · -~ c..c I I I I 

. ::. 
I 194-59-i_2A-E I ~ . ~ I I ·I I. I 
!-------------------+--------·~-------+---- ---+---- ---+-- -----+--- ----+---- ---+--- ----+----- --+-- -----+-- -----/ 
I A 004 I i' . I I I 

:-~~~~~~~~~~~~----~-~.1>-~--~--------~--- ---+---- ---+- ------+--- ----+--- ----+--- ----+----- --+-- -----+- _____ p 
I A 005 I 3 I I . I I 

I I r~3CICi·1 I I 
!-------------------+ ~-·-----+--------+--- ----+--------+-- -----+-- -----+--- ----+-- -----+---- ---+--- ----+--------\ 
I 194-59-14ACD 

r A 006 r ·~ r w L r r. · r 1 1 

I 194-59-lSA I (- I I I I I I 
!-------------------+--------+--------+--- ----+--------+--- ----+-- -----+--- ----+-- -----+---- ---+--- ----+1--------1 ::::--. . 

I A 007 . I ..J I I 
I 194-59-158-D I'""\'! . , I I I 

:-~:::::'.::~::------:-~-----:--------:'- -----:--- ----:--- ----:-- -----:--- ----:-- -----:----r---:-- -----:--------: 

1------ --- - --- - - --- -+-- --,----•- ------ -+-- -----+- -- --- -+- - -----+-- -----+--- ----+-J(- --+- --v---•-- -----+------ --I 
I A 009 I ~ I I I \!/ I I I ~s I \J,,,~1 I I 

:.~::::::::::~=-·=·-~:.:t~L~:~-=======~':1~~~,1~~£~~Jd..~::L~~~-!J.d.~~~-~l~t1.~~L~!~~~:~~:~: ... ~ .. =====·~==·=====: 
I Enter the procedure number below into the box at the top of each column to signify the ~tep performed. I 

I Initial and date each sample for each numbered procedure performed. I 
I I 
I# ...•.. PROCEDURE .... SOP.# .. v .. DETAILS (circle) I 
I ~}) EXTRACTION _tlL _$__ Time On J 6 : JS- Time Off <;: : )~ ~ I 
I ·· ~~ I Jar I Sep Funnel I Steam Dist I Cont LL I ASE I Waste Dilution I 
I @ SPIKE AFTER EXT. N . I 

I (i}>ADD TRIDECANE Lot#T.Gijffi:.;·J I 
I (.Y ROTOVAP "DJPW V· ~ 40mL . lOmL ~3 I 
I 5) COMBINE -- -- I 
I @ DIV./LIP. DETERM. •1JSJ2JJ./tl 20t/80t Gis; SmL/20mL Other___ I 
I 6J/ SOLVENT EXCHANGE I so-Octane Lot# 't i 71 '/ ane Lot# I 
) ~ CLEANUP ~I DSP 225 I DSP 115 '/ DSP 215 I DSP 267 I Other I 
I 9Y TRANSFER 3.}l er- I 
I 0 ADDITIONAL CLEANUP -- ~- DSP !lP I DSP 225 I DSP 115 I DSP 215 I DSP 267 I DSP260 (lOg) I 
I 11) FINAL TRANSFER --- -- I 

: ··~4===="?1.~~-;:;·~mHy;¥H*Hq.y;=n?aH·;;~1;:r=-t;;·----;~;;u·--jjW===a:~;a~i;-;;;j·----HHHl 
I ~ Qfjij_~(l _!_-2 ({Q_"'l; . 1 c ([- ~,2.... Zi . 
+•••••~•••~•••••••••••••••~••D~•••••••••••••••••••••••••••••••••=••••a•••••=••••••••••=~-·~~••••Rev 11/25/97 (PSTMF 4)aa+ 
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PAGE 2 OF 2 

+---------------------------------------------------------------------~------------------------------------------------+ 
TRIANGLE LABORATORIES, INC. 

DIOXIN SAMPLE EXTRACTION and CLEANUP TRACKING FORM 

TLI Project No.: 44376 A 

I Ext S#. crd and '1· 7 /) ·. I /. 2 II t./ l 1- I d I c?f ~ l l 
I TLI Number ..J- ._ I 1 lr I ~ I .:::> f ..Jt I I "b Ct I I I I 1 

: ~: .. ··:~:··-.......... ~D~;~~ ........................ , .... ma ....... ~ ... ~ .. aa--~w~ .. --.. ~-;~·-.... -~ .. ~i.-· .. ·-~~~~---~·Psf'il~;-·--··= .. : 
: . '.'.'.: '.'.: '.'.~'.~ _____ .!'.1:~!~~! 1 

___ ~:_?.!=-~-_;_ ~}.[i-",t_ 1 <! i ~.i!'.!~J}gt\.'l'.11:~~-t~ i '.!~ !_'!~ ~-i~~-'.~ ~!1 i ; ________ : 

:6 / 1Z d.-, L : ~~'1 :f).~o/f: : . : . : : : . : : t~: 
: !J_ __ - ~- - - - -'If- ~-f:.:;_ ------~;--------~--------;- -------;------ -~;--------;--------;--- --- --;- ----- --;------- -: 
: . ------____________ ; ____ ---_;fj}Jr_; __ ----- _;_ ------ _;_ ------ _; ________ ;_ ------_; ____ --- _;_ -----__ ; __ -_____ ; ________ : 
I I I I I I I I I I I I I 
I I I I I I I I l I l I I 
1-------------------+--------+--------+--------+--------+-------~·--------•--------+--------+--------+--------+--------I 

1-------------------+--------+--------+--------+--------+--------+--------+--------+--------·--------+--------+--------J 
I 
I 

-------------------+--------+--------+--------+--------+--------+--------+--------+--------+--------~--------·--------l 

-----~-------~--+--------+--------+--------+--------·--------+------~-~---~-~--+--------+--------+--------·--------! 
I 

. I 
-------------------+--------+--------+--------+--------+--------+--~-----+--------+--------+--------+--------+--------t 

-------------------+--------+--------+--------+--------+--------+--------+--------+--------+--------+--------+---------t 

Enter the procedure number below into the box at the top of each column to signify the step performed. 

Initial and date each sample for each numbered procedure performed. 

# ...... PROCEDURE .... SOP.# .. v .. DETAILS (circle) 
@EXTRACTION /\I 'b Time On i' ,15 Time Off b : I~~ --- --E, l Jar l Sep Funnell St;:;_-m Dist I Cont LL I ASE I Waste Dilution 

(iJ SPIKE AFTER EXT'N 
G ADD TR.IDECANE · Lot# T\l,l. • I - 3 -40 

@ ROTOVAP ~~40mL ~5~ ~3 
5) COMBINE 

DIV./LIP. DETERM. 0\P II! V.8 20t/80t GQt/50'!: 5mL/20mL Other __ _ 
I SOLVENT EXCHANGE Iso-Octane Lot# 'f17 't.W{ Heptane Lot# ___ _ 

I CLEANUP __ (15"sP 260) I DSP 225 I DSP ll.5 I DSP 215 I DSP 267 I Other ----
1 TRANSFER 1.:p_ ..L_ 
I 10) ADDITIONAL CLEANUP Mod. DSP 260 / DSP 225 / DSP 115 / DSP 215 / DSP 267 / DSP260(10g) 

~ 
t 
i 
t 
4 
I 
I 
[ 

I 
l 
1 
I 

~
1.) FINAL TRANSFER --- -- I 
1m••a•a•:11~a1:1a11•a=•====~===~aa:aaa=a•••:~a••=a•a••q=••m••aaa=:1::1a••••iDa•••1C1ma••••••••=~•=••am~••:;•••~•••••••••••·--•jf 

<:o nts : • ' if ' · I 
' 1_ 



PAGE 1 OF 1 
+------------------------------------------------------------------------------+ 

TRIANGLE LABORATORIES, INC. 
Transfer Chain-of-Custody Form 

Project 44376-A 

Transfer From: DWLH5 To: DMS5 

Initials .. Date ....... 

Released by: ,_(L_ j_1£1~ 
Accepted by: ~~ _J_;_~/jK 

Time ... 

LP_:~ 
3:~ 

+------------------------------------------------------------------------------+ 

MILES. ID. . . . . . . . TLI No. . . . . . Cust. Id ................. . 

44376-A 
44376-A 
44376-A 
44376-A 
44376-A 
44376-A 
44376-A 
44376-A _ 
44376-A 
44376-A 
44376-A 
44376-A 

-000 
-001 
-002 
-003 
-004 
-005 
-006 
-007 
-008 
-009 
-010 
-011 

TLI Blank 
194-59-lOA-D 
194-59-llA-D 
194-59-12A-E 
194-59-l3A-E 
194-59-14ACD 
194-59-lSA 
194-59-15B-D 
194-59-17A-D 
194-59-19A-D 
194-59-18A/B 
TLI Clean-Up 

TLI M23 Blank 
141-144 
153-156 
157-160/166 
161-164 
165,167,168/225 
177/182-184/209 
178-181/226 
193-196 
201-204 
198/199/205/208 

·cleanup Blk 

+---------------------~---------------------------------XfrCOC (Rev 11/01/94)--+ 
Additional comments or instructions: 
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PAGE l OF l 

·------------------------------------------------------------------------------------------------------------------------------------

Method: Method 23:Tetra-Octa (Tol Combined) 

Required Detection Limit: .05 ng 

lST COLOMN 

TRIANGLE LABORATORIES, INC. 

HR GC/HRMS ANALYSIS 

SAMPLE INFORMATION 

2ND COLUMN 

·--------------------
IPROJEC':': 4437&A I 

RS Cone 

20 µl ~ 100.0 PG/µl 

·-----------------------------------------------------------------------------------------------------------------------------------· 
TI.I I I GC/M.S F~~CONFIRM !CONFIRM FILENAME IUSF-RS IUSF-RS. IANJU.YSIS ., 

IS#. crd I SAMPLE m / CLIENT I COLOMN: I I COLOMN: 12f>1if I VOL!JME I INIT. I COMMENTS f 
I I I SAMPLE ID I I I ISOLN ID IDATE I j 

+----------------------------------------------------------------------------------~~----tvr---------------------------------· 
I A I TI.I Blank I I ,( I I I \.!Al">-. I I 

1000 1 n.r M23 Blank 1 , ~ crooz<o' '\ 1 1,,,rvvCi~ 15f-b~ c... 1 q GI~ t' 1 

+-----------------~-----------------------t-~---------------------~-----------------------------------------------------------------· 
IA I 194-59-lOA-iJ I I '.[ 

1001 1 141-144 1 LAS-oo z+ 1 \ ?'iY fl) 115'"'"" 
·---------------------------------------------~----------------------------------------- ------------ ------------------------------· 
IA I 194-59-llA-D I I y I I 

~~~~---~----------------------~~~~~~~-~~1f~-~~-~--------~-J?~~-~~-----~---- ----------- -------------------------------+ 
IA I 194-59-12A-E: ILlct. cc cx::::Oi<1 \ i' I 

1003 157-160/166 I 'f. '\)'iTW'i 1 I 

·-----------------------------------------------------------r-------------------------- ----------- -------------------------------· 
IA I 194-59-lJA-:: I U '1 ~ CV~D I I r/ I 

I 004 ' I . 161-164 I I '{ I ff\> 'trvO 'l l I 

·-------------------------------------------------------------------------------------- ------------ --------------------------------
IA I 194-59-l4ACD I UC{. COCC""":::>\ I '{ I I I I I 

~--;-;;::;;:;;~ ___ '.'.'.:'.'.'.:'.'.'.'.'.'.'..;~l~~~~-;--------;--p-~~'.'.'-~~-----;---- ------;---- ----;--------------------------; 
1006 I 177/182-184/209 I I '{ I p~ r OluV I I i t 

·--------------------------------------------------------------------------------------- ----------- ------------------------------· 
IA I 194-59-1ss-o 1U'< ~oo ~ I I I I 

1001 I 178-181/226 I I \/ I 'P'\ya \0\ I I 

+----------------------------------------------------------[ ____________________________ ------------ ------------------------------+ 
IA 1 _194-59-l 7A-o 1 l).~ '5 ou~ 

1

1 \J 1 1 ,_ 1 

1ooa 193-196 I 7 I P'\.fO l\l 1-- I I' 

+-----------------------------------------------------------------------------~-------~- ------------ ------------------------------+ 
IA I 194-59-19A-i::> I I I \ . I . I 

1009 1 201-204 IU.4~cAJ'3S- 1 \j 1 I o~ 1 1 

+----------------------------------------------------------t---------------------------- -----------
IA 1 194-59-l8A/s 1 1 1 \ r J 1 1 

i'.i · ;·;-----c·(;~ ~-~~ '.~~'.~:-; :~-:: ~ ---;-J----;--·:·-----~-~---;----- ; · 
I 
I t 

~-w."5·--i~~~~-~---------~ 

+-----------------------------------------------------------------------------------------------------------------------------------· 

Type: A 

Spike File: SPX23704 

Ame of Exeract: 50\ 

+·---------------------------------------------------------------------------------------------------------·REV 03/07/95 (P~ 61--+ 
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Trlangla lebc .s. Inc. 
RUil l 

Instrument ID 

tQcJ 

Column Type · 

a-~ 
Column ID 

-, ·-3fj<.f ~.;>~ ;b 
. , Plot Name 
·To~ 

lnl. Vol. 
Q, C•U-( 

Fiiename Date• Time• Project# 

uqSoo l(.p \ t~lf'b - -
l t4 g <t' 11 is:40 -
ll'18ci_-., \B> . ftR-;t, -
Uct~m\q 

,,/. ("\!.~ 
_A• ' . 

I - -- '"' 
r.1. 

\U.J 

U'i'3 DD~ l~CJv --
L\ °t'/1002... \ dt11i l'i.v"n· 

I I 

\ ?--2 1 

\/· l~ -
} lf 

I/ ~<" I/ .~:~ '\ -
\ 2(p "" '"' n:,s 11 1 u?J1',ll 

I l q <i\ ()0 -Z...7l- • IBol U<J~l<DA 

I A~DO l.S' 1/~111 IO:si uu~°¥JA 

• 
Transcribed from chromatographic data 
Dated lnlUala required 

1M 1/qalformllhnunlog. doo (02106197) 

Sample# 

5 7 7/"1 

. ~··· 
SllfS 

511'1 

c5"1B I 

51:81 

s1-t1 

"sJ-~l 

1-n .. 1 C3 la....\:.. 

\t\4-~'5- l<>P-D 

I q4-s1-t1A f) 

B2 ~o - 1 , r ,./ ei 
u ·+- S l()' 5c> 

.. 
No. Client Semple ID Syr 332 

~2-fo / f)trl / { (,/~ (41 U.., 
-r-o ·-- .P..q 

- ~rt~}~ /1u1~ jt'. 11 I 11l( 
-I·- C" Q•f 

ft'1 "14-

- ~"40/h.t;J f 1&1~ 1~/.ft.; 
+-o s:lio 

2:.1. 7:1.:,-

~2.'W J'4lit- /1ut~ ,u,/lr 
+-" ~·2. - -P(p "4---

\Ir -Tij 
.t--D -· ~ 

~\Cl-JV~ f1CHK 
f " 't " - .. M-O 

o:;M>c(.).L 10 . rJ:l:..,, 
- g '\..~ - U> N Ul \ \) 

V1-t> 
#'1 

N--• ~ r; ..... I'") 

l-\ - l> 30. - ~ 'l Cl\. 0 Lb N c..ilt_ I o ~~ 1· -4.. 

6 '. S"'" .,,.._, W\l..~ 5 li:c.tr: UIO~<o i!"J 

' 't.11- lc.t </ l)IO-t Y 07·~ 
( .:\-

9•c 

2 I S3 -1 °){, J/Olflf \..1-

r 

ConCal Due: ____ _ 
ConCal Due: ____ _ 

. AcaulslUon · 
A10~$L(~ 

Operator/Dale 

l~B 1Ls/1e 
6e> l /s-/fB 
156 ,/~/rs 
5B 1 /u/11 

f 
t\.C .i} q 18 

~(_ ,,{,fj1 
~\. L ~r '\~ 

I -. 
~\-\ i6/ 't 
w\. t1 &/ tf Y> 

~ ,/ t,/ 'fr' 

K.4-.. I /t,f H( 
I 

~ I /1,,/q 'Y . 

r7Date 

Comments" 

c .. "Y\fl-.~ c:.r;i.~1 

~ •l.;;( .. 'b 

: 

/J. C<.-i.I .-t·cd> ...lo ior 
r-.-.'!:::-::---J 

·' 

t!Y:' "\~,.~ ~ t\ ~ 
n C!•U ..,. clJ.l\ i..\.,~ 
• ·\t 

00 
C-J 

I 

Paga: ___ _ 



Instrument ID 

IOL\ 

Fiiename Dale• 

\_\q~·oc1 , I ~fqg 
.LlClScohl ' 
L\'.i_~c:o~\ . . 
1 . ..1 q ~u.:r?::i. 'f 

l,lt<~~~~ ' (g ~~ 

·U .. ti'f:tr\~ \..I l(Lt\'iy' 
,,,.. 

I l1\\" \Altti> 0 7~ 

IA ~~<}.J ~ll t\'\\t:tV' 

"' lt v £,V ·-r1 \11 ('if 

l\ 't ~ C/\)°~ g' . lhl~Y 

lA q '{ VD~'l 

LI cl B l.JlJLlo ,, 
1l1 Kovtf-1 11 'ftt 

Column Type 
(jQ·S-

Time• Project# 

lf(.''-13 t.(L1'31ftR 

l~:OC< ~\-P~l<J\ 

~1:1\. ~'--r\1(J} 

~bl. ~~--jl-

~f\ L{"(~•f\ 

9!J:~r l.Nti\. 
r))'ol~. 4Y?r~d' 

f)l :,.( 4l431ufl 

09-'.lg 4lf.s~ fr 
o3:0 i '-f l.f ~') f It. 

t,t\:.~L, -
ti~ ll} --
1·,U\ -

• Transcribed rom chromatogra hie data p 
•• Dated lnlUala required 

tM 1/qalfotm"'1nuhlog.doo (021U6197) 

Triangle lei.Jc •les, Inc. 
Run L 

Column ID . _ Plot Name 

1-:V<C>L\ 'd-aa::\ --· --'-l b_Q."-"---_ 

Sample# No. Cllenl Sample ID 

l°'-L\ -c:;-1- 3 151 - l<.ac./tc,v, 
12-f'~ 

\4'-'- ~ - '-{ ICD\- ILoL( 1'>;;,A-"L 

·~!..\~-\~ Ila~ 1 llri, \CJ;'f::, /i.:z'.' 
AC.O 5 

\ 4\4-~C,-LS°A- (p 11"1/1~'"";). -IHl( /2<.:A 
l"'-'-4-st.-1 s&o -, \I~ / lt.o \ /-z. Z~ 

\44. ... .,.,-nf\;-: t3 ('1~ - Mu .. -
\G&.\-n1'ik0 °t ~o\- ~uY 

.. 

Lt\4- C\~lVl\/6. \0 I (\j /I q 'i / ;i.:li'( t?. w 
' 

~ 0. --·~~"6:. l ( C..tu.'h Vt7 MOV\\ (... .. 
-ru. b lf-\<._ D ll. "1- MJ(1 ·~U... t_ 

~~1> - cc.JcnkWi· W\"'I"~ d.J, 
.~oir - f-Lro ~TJal. /{).O 

57&~~ - fl_s -/ 60 
r 

I 

lnl. Vol. 
c9·~uJ 

.. 
Syr 332 

Q.3 
u to-ro '1-+ 

-;).o_f 
Lt fol{~ (,l-

O>.g 
µCo-..t~ t,J.. 

·'J.;) 
Li c04r8 ..,J-

u (o'-1~ ~e1 
~.(p 

J.A.. I o-.(i1 c~ 
. , . .., 

Lt1 11ll ~ 61 

(}-'~y I· ' 
1$1 

f.tto-4 St I·' 
61 

t.tt114Y f.1 
l1 

f(l!I'~ J1% 
nliis 11 br 
Ul~l 

ri..1 
c;..1 . 

· ConCal Due: 0: LI q 
ConCalDue: -----

AcaulslUon 

NO&Ju.~ 

Operalor/Oale 

L66 I l& t'i 'd 

PJ5 ti (tJ I t(8 
I 

12.:>'6 l 11. t 'i 9 

~·I ~/H 
13J3·f<./~5 
eJ20 t/~/<rt 
·~ l/1f~y'· 

. ~ l/'1/{( 

~~ lj1/f( , 
~ J/1/'i( 

~ 
b\C.b'Slt ~· 

1/&/1'ti 

Commenls" 

: 

I 

~ 111/fY 
~l-L.,....1·1.C( 

~ 1 /111't u ,,, c; ( 

Pa.__ 



Instrument ID 

~p 
Column Type 

IDru·~s--

Fiiename Date• Time• · Project# 

ci13 O:Yio I /"/f, 
f.ll~q \ ~'.)'? .-
Pi co lX.Y1 ;i_ / " 

Zlef6 --
f{f ft>L'rq ~ 

~l 
'(}"J ·. v(J- -

~,Cf>("'{ 'rtll , , ii ~· p.,:,.\ ltu,-i<cA 

pq Vo o <ts ll1tH .. ~:s1 Lt4~'1~A-

Ptt~ w c,~ '-1-1 l(V ootl\ LI \.I ~1lot 
' ' 

Pt\~ wq\ 111\~1 OJ..:}. I 4 l.\ , 1l.crl--

P~\'W \<( 11114( "1: a' l(Y~.,lttf--

'P~~ W'\ ~ \l"ll ~1 b4.:6~. 4 'tj1~t1-

p~<t D \ II\> ll1\4J l)~~~~ ~~'.Ylll~ 

v<t <i u 'u \ 1 t1l\Y (]'{: ~ "i ~l\'Yki C\ 

p~'{O \O~ t ~(_,'; l~ 4'-f~f')" 
.. 
•• 

Transcribed from chromatographic data 
Dated lnlllals required 

sM1/qalforms/hrrunlog.doc (02'05197) 

Triangle La~lories, Inc. 

Column ID 

"5r ~,~c;-

Semple# No. 

4$lD.~J -

~l\Cf( --
s7<o~C- -
IL'.:\ f.>""-u\.._ D 
1'14.~41 -1.>A .. 9 I 
f 1 ... ,'('J-11~ 1) 'ii-

11&.l, 'f'l· LlA ·I ~ 

\'i'i, ~-1 SA-C 'f 
jc;&.4-~'i-llit\'O c.r 

l ~If-~·,...,. 1- tJ 

f 1t•t-~ '1-t<"&-p 1 

I <\l.f-ri· 11 ~-D y 

Run log 

Plot Name 

lTI 
lnl. Vol. AcqulslUbn 

OJ·~~ Cf? 9-;)S-

&vw.~ · ~ 
1 · Signature · 

Cllent Sample ID Syr . 332 · Operator/Dale 

~?"}~ I, b(i. 4- 2..1/\ ,f)~l ftt <;~ 
~-\-cV\L &r~"L lOi. ~) \I(,, ly<a 

.-\-e:~~ei.. ( ~j -> ~ 
-~ l.JJ.O 

f>B t(/ .. ~ ~o '< 
lS-fuv l}~ 

::>·" 'l< 
e)(_10 I k ·' 'i 

T{.q tN"> 6Ll<- l l (ci,'9 ?:l Brt,, /t,{'it& 

ll.\l- 14'-t Ll\O<AY t~f~ ~ "1''' J • 
l'S"3 . 14)& lA, ll.I~ '{ 'it ~ 1111ttr .... 

I ~'1-lt."/ I~~ Utv'6f 1il IL 111H( 

l~l- It.~ Lllll~/ I;( (~ 111/l( 
fJ 

lu\(1"1, 1 u'6 J ;;;i. < ...\to <c 1 
,., 

fhl/'1j{( 6 (, 

(A.l" lt. \ 
I. l/ ~ 1111~r l'l'l/ifA ·Ii '°l( ~c.I'°\ t_.CJ 

j.{ v 
1'1y- Iii I 01.;t~ L.l.lult.. \ f)J -~ 11111( 

t. l( 
~ 1111<( l 4)· ltfv l.{IJ\J \ f3- (, 

v 
· ConCal Due: ---~-

ConCal Due: ____ _ 

G/C 
(Jb9;>S-. 

1/ifv~ 
ale 

Comments .... 

Page:_~--



Instrument ID 

'f-0 f-> 

Fiiename Date• 

Pi<'f.c> \ o '1 11~r1 i 

\ o4 , 
' 

,. 

\ O'J 

\ 0 r. r 
I O~l ( 

I vb l 
\ 0\ l 

t9bU \ '0 \ 
\q'z.,o H\ , \i I "t 
re;~ o , , i 

rs so l 1 > 
f~9.0 111../ . 

1~5 go Ir (' 1V 

Column Type 

\Jt. <)_ ~ 

Time• Project# 

o't-~~t l\4i1-C.tf 

ol:>\. ' 
\Q;l1\,.... 

r 

\\·.'»:>~ --

\('.~\) -
\~~ ~o lrti U.-'tll..,I 

'l\~'). \...- 1 

i "V1,, \ 
I °:JI'°\ LIL\~~· 

l~P I ~ ~J~~Ac 

I~ >'1.. l1J.l'.)))V..r1 
/ 

I~ 'f ¥ "\/-t)) r ... ,., 

Jo l~ ..---
• 
•• 

, 
Transcribed from duornatographlc data 
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TRIANGLE LABORATORIES, INC. 
Sample Result Summary for Project 44376A 

Method MIT2 Analysis (DB-5) 

Page 1 
01/10/98 

====================================================================~================ 

Data File 
Sample ID 

Onits 
Extraction Date 
Analysis Date 
Instrument 
Matrix 
Extraction Type 

0980026 
TLI M23 Blank 

ng 
12/29/97 
01/06/98 

u 
XAD 

Soxhlet 

0980027 
l.~1_-1,44/ 
"~ .. 't 

ng 
12/29/97 
01/06/98 

0 
M23TRAIN 

Soxhlet 

0980028 
153-156; 

I t:.._ _ . I t 

ng 
12/29/97 
01/06/98 

0 
M23TRAIN 

Soxhlet 

0980029 
157~160/166 " 

·I 
ng 

12/29/97 
01/06/98 

0 
M23TRAIN 

Soxhlet 
===================~==========~======~=====--a====================================== 

Analytes 
2378-TCDD 
12378-PeCDD 
123478-HxCDD 
123678-HxCDD 
123789-HxCDD 
1234678-~pCDD 
OCDD 
2378-TCDF 
12378-PeCDF 
23478-PeCDF 
123478-HxCDF 
123678-HxCDF 
234678-HxCDF 
123789-HxCDF 
1234678-HpCDF 
1234789-HpCDF 
OCDF 
TOTAL TCDD 
TOTAL PeCDD 
TOTAL HxCDD 
TOTAL HpCDD 
TOTAL TCDF 
TOTAL PeCDF 
TOTAL HxCDF 
TOTAL HpCDF 

(0.004) 
(0.006) 
(0.01) 
(0.008) 
(0.'008) 
(0.01) 
0.03 J 
0.02 

(0.005) 
(0.005) 
(0.006) 
(0.005) 
(0.006) 
(0.007) 
(0.008) 
(0.01) 
(0.01) 
(0.004) 
(0.006) 
(0.008) 
(0.01) 
. 0. 04 
(0.005) 
(0.006) 
(0.008) 

0.02 PRJ 
0.03 J 
0.02 J 
0.04 J 

{0.04} J 
0.15 
0.24 B 
1. 5 
0.15 
0.22 
0.44 
0 .15 
0.20 
0.02 PRJ 
0.62 
0.08 J 
0.46 
2.8 
0.47 
0. 37 . 
0 .Jl 

12.8 
3.7 
1. 8 
0.98 

Other Standards Percent Recovery Swmnary (% Rec) 
37Cl-TCDD 85.7 84.8 

Other Standards 
13Cl2-PeCDF 234 
13Cl2-HxCDF 478 
13Cl2- HxCDD 4 7 8 
13Cl2-HpCDF 789 

Percent ·Recovery 
99.5 
84.0 
89.8 
84.3 

Swmnary ( % Rec) . · 
89.0 
98.1 
90.8 
84.9 

Other Standards Percent Recovery Summary (% Rec) 
13Cl2-HxCDF 789 52.6 73.2 
13Cl2-HxCDF 234 60.7 73.1 

Internal Standards Percent Recovery Swmnary (\ Rec) 
13Cl2-2378-TCDF 46.0 64.4 
13Cl2-2378-TCDD 51.1 64.1 

0.68 PR 
4.0 
4.5 
7.3 

10.3 
43.1 E 
69.6 
65.2 E 
15.6 
29.4 

101 E 
34.9 
53.2 E 
3.1 PR 

163 E 
24.8 

144 E 
72.0 E 
65.7 
93.7 
86.7 E 

364 E 
398 E 
413 E 
270 E 

87.9 

90.7 
109 

93.8 
97.7 

65.0 
63.5 

61.0 
53.3 

0.71 PR 
5.0 
5.4 
8.1 

11. 9 
55.4 E 
87.1 E 
76.6 E 
15.7 
31. 9 
98.8 E 
35.5 
53.9 E 
3.1 PRX 

200 E 
34.5 

>40.0 SE 
143 QE 
103 E 
154 E 
114 E 
441 E 
419 E 
417 E 
346 E 

80.6 

91.2 
99.2 
96.7 
97.9 

72.1 
75.0 

62.7 
63.2 

Triangle Laboratortes, Inc.® Analyttcal Services Division 
801 Capitola Drive • Durham, North Carolina 2n13 Printed: 12:21 01/10/98 
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Data File 
Sample ID 

Units 
. Extraction Date 
Analysis Date 
Instrument 
Matrix 
Extraction Type 

TRIANGLE LABORATORIES, INC. 
Sample Result Summary for Project 44376A 

Method MI:T2 Analysis (OB-5) 

0980026 0980027 0980028 
TLI M23 Blank 141-144 153-156 

ng ng ng 
12/29/97 12/29/97 12/29/97 
01/06/98 01/06/98 01/06/98 

u 0 0 
XAD M23TRAIN H23TRAIN 

Soxhlet Soxhlet Soxhlet 

Page 2 
01/10/98 

0980029 
157-160/166 

ng 
12/29/97 
01/06/98 

u 
M23TRAIN 

Soxhlet 
·===============================~============~======================================= 
Internal Standards Percent Recovery Summary 
13C12-PeCDF 123 ·45_2 69.9 
13C12-PeCDD 123 50.6 66.9 
13Cl2-HxCDF 678 55.3 70.9 
13Cl2-HxCDD 678 59.4 80.0 
13Cl2-HpCDF 678 49.9 73.3 
13Cl2-HpCDD 678 56.5 75.4 
13Cl2-0CDD 48.8 66.1 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive· Durham, North Carolina 27713 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

(\ Rec) 
59.1 66.4 
50.0 63.0 
58.4 67.6 
74.3 77 .1 
69.6 77 .2 
68.7 74.0 
61. 3 78.3 

Printed: 12:21 01/10/98 
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TRIANGLE LABORATORIES, INC. 
Sample Result Swmnary for Project 44376A 

Method MIT2 Analysis (DB-5) 

Page 3 
01/10/98 

=================================~=====================~============================ 

pata File U980030 \~I.~ U980031 . 0980032 0980033 
~ample ID 161-164 J 165\167,168/225 177/182-184/209 178-181/226 

1-·;::-::, t:: '/ ~,f" :--~·r"'" cr.1 .( fr' h-:~ · · .: 
Units ng ng -,, <.·, ng I\ ng _.. ~·_,!\ 
Extraction Date 12/29/97 12/29/97 l'll<-1; 12/29/97 12/29/97 
Analysis Date 01/06/98 01/06/98 01/06/98 01/06/98 
Instrument · U U U u 
Matrix M23TRAIN M23TRAIN M23TRAIN M23TRAIN 
Extraction Type Soxhlet Soxhlet Soxhlet Soxhlet 
===================================================================================== 
Analytes 
2378-TCDD 
12378-PeCDD 
123478-HxCDD 
123678-HxCDD 
123789-HxCDD 
1234678-HpCDD 
OCDD 
2378-TCDF 
12378-PeCDF 
23478-PeCDF 
123478-HxCDF 
123678-HxCDF 
234678-HxCDF 
123789-HxCDF 
1234678-HpCDF 
1234789-HpCDF 
OCDF 
TOTAL TCDD 
TOTAL PeCDD 
k'OTAL HxCDD 
foTAL HpCDD 
TOTAL TCDF 
TOTAL PeCDF 
TOTAL HxCDF 
TOTAL HpCDF 

Other Standards 
37Cl-TCDD 

Other Standards 
13Cl2-PeCDF 234 
13Cl2-HxCDF 478 
13C12- HxCDD 4 7 8 
13Cl2-HpCDF 789 

Other Standards 
13Cl2-HxCDF 789 
13Cl2-HxCDF 234 

0.61 PR 
3.4 
3.7 
5.7 
8.3 

32.9 
47.1 
53.8 E 
13.8 
23.8 
72.8 E 
25.9 
38.5 

2.5 PR 
107 E 
17.1 
79.7 
68.1 E 
55.0 
92.0 E 
68.8 

288 E 
324 E 
300 E 
180 E 

Percent Recovery 
79.4 

Percent Recovery 
85.6 
99.9 
84.6 

100 

Percent Recovery 
53.0 
54.7 

0.51 PR 
3.6 
4.7 
7.4 

10.3 
40.0 E 
63.1 
64.6 E 
15.8 
28.7 
97.5 E 
32.5 
47. 4 E 
2.8 PR 

155 E 
25.6 

160 E 
76. S E 
58.1 

114 E 
80.3 E 

370 E. 
391 E 
403 E 
262 E 

Summary (% Rec) 
82.9 

Summary ( % Rec) 
85.5 

104 
97.1 
93.7 

Summary (% Rec) 
80.7 
79.9 

Internal Standards Percent Recovery Summary (\ Rec) 
13Cl2-2378-TCDF 46.2 75.3 
13Cl2-2378-TCDD 44.7 68.4 

(0.004) 
(0.006) 
(0.007) 
(0.006) 
(0.006) 
0.02 J 
0.06 JB 

{0.03} B 
0 .01 J 
0. 01 J 
0.03 J 
0.01 J 
0.02 J 

(0.006) 
0.13 

(0.01) 
0.11 J 
0.01 
0. 01 
0.02 
0.02 
0.05 
0.07 
0.11 
0.13 

82.4 

93.9 
92.S 
90.3 
95.1 

77.7 
78.0 

62.5 
68.1 

RO 

(0.005) 
(0.008) 
(0.01) 
0. 01 J 

{0.01} J 
0.04 J 
0.14 JB 
0.07 B 

{0.02} J 
0.03 J 
0.08 J 
0.03 J 
0.04 J 

(0.009) 
0.14 

(0.01) 
0 .10 J 
0.04 
0.01 
0.03 
0.08 
0.30 
0.36 
0.28 
0.18 

83.1 

98.4 
92.4 
97.0 
85.2 

63.7 
68.9 

60.5 
63.7 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive • Durham, North Carolina 2n13 Printed: 12:21 01/10/98 
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Data File 
Sample ID 

Units 
Extraction Date 
Analysis Date 
Instrument 
Matrix 
Extraction Type 

TRIANGLE LABORATORIES, INC. 
Sample Result Summary for Project 44376A 

Method MIT2 Analysis (DB-5) 

0980030 
161-164 

ng 
12/29/97 
01/06/98 

0 
M23TRAIN 

Soxhlet 

0980031 
165,167,168/225 

ng 
12/29/97 
01/06/98 

0 
M23TRAIN 
Soxhlet 

0980032 
177/182-184/209 

ng 
12/29/97 
01/06/98 

u. 
M23TRAIN 

Soxhlet 

Page 4 
01/10/98 

0980033 
178-181/226 

ng 
12/29/97 
01/06/98 

u 
M23TRAIN 

Soxhlet 
=~====~====================================~================================m======== 

Internal Standards 
13Cl2-PeCDF 123 
13Cl2-PeCDD 123 
13Cl2-HxCDF 678 
13Cl2-HxCDD 678 
13Cl2-HpCDF 678 
13C12-HpCDD 678 
13C12-0CDD 

Percent 
46.l 
44.1 
50.6 
66.3 
61. 4 
64.3 
61. 7 

Recovery Summary 
74.6 
71.4 
77 .0 
80.8 
85.0 
88.5 
80.0 

Triangle Laboratories, Inc.® Analytical services Division 
801 Capitola Drive· Durham, North Carolina 2n13 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

(% Rec) 
72.1 
79.7 
73.9 

r-9-2,_1 
'·, _ _l 9 . 7 RO 

97-;-4 ----- . 
86.9 

59.5 
67.7 
64.3 
75.3 
63.2 
76.3 
75.6 

Printed: 12:21 01 /1 0/98 



TRIANGLE LABORATORIES, INC. 
sample Result Summary for Project 44376A 

Method MIT2 Analysis (DB-5) 

Page 5 
01/10/98 

========================================================~============================ 

Data File 
Sample ID 

Units 
Extraction Date 
Analysis Date 
Instrument 
Matrix 
Extraction Type 

U980034 
193-196/ 

~· (' ,· · I I t-r_, ... -, '(ii 
ng 

12/29/97 
01/06/98 

u 
M23TRAIN 

Soxhlet 

0980036 
198/199/205/208 

.,,, / 
r i:r... v ·__. 

ng r< 
12/29/97 
01/07/98 

0 
M23TRAIN 

Soxhlet 

0980035 
201-204 
ri~-. ff.( c I 

ng 
12/29/97 
01/07/98 

u 
M23TRAIN 
Soxhlet 

U980037 
Cleanup Blk 

ng 
01/05/98 
01/07/98 

0 
SOLVENT 
Soxhlet 

=============================================================================~======= 

Analytes 
2378-TCDD 
12378-PeCDD 
123478-HxCDD 
123678-HxCDD 
123789-HxCDD 
1234678-HpCDD 
OCDD 
2378-TCDF 
12378-PeCDF 
23478-PeCDF 
123478-HxCDF 
123678-HxCDF 
234678-HxCDF 
123789-HxCDF 
1234678-HpCDF 
1234789-HpCDF 
OCDF 
Total MCDD 
Total DCDD 
Total TriCDD 
L'OTAL TCDD 
TOTAL PeCDD 
TOTAL HxCDD 
TOTAL HpCDD 
Total MCDF 
Total DCDF 
Total TriCDF 
TOTAL TCDF 
TOTAL PeCDF 
TOTAL HxCDF 
TOTAL HpCDF 

{0.006}PRJ 
0.04 J 
0.02 J 
0.04 J 
0.05 J 
0.12 
0.25 B 
0.45 B 
0 .14 
0.22 
0. 31 
0.12 
0.14 
0.02 J 
1. 2 
0.17 
0. 41 

0. 31 
0.52 
0. 53 
0.23 

2.2 
2.9 
1. 4 
1. 9 

0.07 PR 
0.48 
0.26 
0.46 
0.57 
1. 2 
0.65 
7.6 
1. 7 
2.9 
6.0 
2.3 
2.4 
0.15 PR 
6.1 
0.72 
1. 5 

13.2 
11.0 

9.2 
2.8 

41. 5 
44.2 
25 .. 8 
10.3 

Other Standards Percent Recovery Summary (% Rec) 

(0.004) 
0.02 J 

(0.01) 
0.02 J 
0.03 J 

{0.09} J 
0.16 JB 
0.29 B 
0.07 J 
0.12 
0.23 
0.09 J 
0 .12 

(0.007) 
0.43 

{0.05} J 
0.31 

0.22 
0.24 
0.33 

{0.18} 

1. 5 
1. 6 
0.96 
0.65 

37Cl-TCDD 85.2 79.1 82.8 

Other Standards 
13Cl2-PeCDF 234 
13Cl2-HxCDF 478 
13Cl2-HxCDD 478 
13Cl2-HpCDF 789 

Percent Recovery 
93.6 
92. 8 
98.0 

107 RO 

Summary (% 
86.9 
79.7 
78.9 
88.3 

Rec) 

Other-Standards Percent Recovery Summary (% Rec) 
13Cl2-HxCDF 789 79.0 84.6 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive· Durham, North Carolina 2n13 
Phone: (919) 544-5729 ·Fax: (919) 544-5491 

92.0 
82.6 
86.8 
93.8 

81.4 

(0.002) 
(0.004) 
(0.005) 
(0.004) 
(0.004) 
(0.005) 
0.01 J 

(0.002) 
(0.002) 
(0.002) 
(0.004) 
(0.003) 
(0.004) 
(0.004) 
(0.004) 
(0.004) 
(0.005) 
( 0. 0) 
( 0. 0) 
( 0. 0) 
(0.002) 
(0.004) 
(0.005) 
(0.005) 
( 0. 0) 
( 0. 0) 
( 0. 0) 
(0.002) 
(0.002) 
(0.003) 
(0.004) 

80.8 

Printed: 12:21 01/10/98 
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TRIANGLE LABORATORIES, INC. 
sample Result Swmnary for Project 44376A 

Method MIT2 Analysis (DB-5) 

Page 6 
01/10/98 

===================================================================================== 
Data File U980034 U980036 U980035 U980037 
Sample ID 193-196 198/199/205/208 201-204 Cleanup Blk 

Units ng ng ng. ng 
Extraction Date 12/29/97 12/29/97 12/29/97 01/05/98 
Analysis Date 01/06/98 01/07/98 01/07/98 01/07/98 
Instrument u u u u 
Matrix . M23TRAIN M23TRAIN M23TRAIN SOLVENT 

·Extraction Type Soxhlet Soxhlet Soxhlet Soxhlet 
•~==========mm======~=~===c==~===========================================m=========== 

Other Standards Percent Recovery Swmnary (\ Rec) 
13Cl2-HxCDF 234 77.2 85.6 

Internal Standards 
13Cl2-2378-TCDF 
13Cl2-2378-TCDD 
13Cl2-PeCDF 123 
13Cl2-PeCDD 123 
13Cl2-HxCDF 678 
13Cl2-HxCDD 678. 
13Cl2-HpCDF 678 
13Cl2-HpCDD 678 
13Cl2-0CDD 

Percent 
60.0 
79.6 
78.7 
86.0 
72. 7 
85.3 
40.6 
95.1 
92.1 

Recovery Summary 
82.3 
81. 4 
86.0 
66.4 
90.4 
98.6 

RO 80.7 
80.9 
73.2 

(\ Rec) 

82.8 84.4 

73.1 66.8 
75.1 68.8 
76.4 76.3 
68.3 59.6 
85.4 68.7 
89.4. 78.9 
79.9 81. 0 
86.7 87.2 
81. 3 84.3 

-~=~====~-==================~===~===================~==================~============= 

(Estimated Maximum Possible Concentration}, (Detection Limit). 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive· Durham, North Carolina 2n13 Printed: 12:21 01/10/98 
Phone: (919) 544-5729 • Fax: (919) 544-5491 38 



TRIANGLE LABORATORIES. INC. 
Sample Result Summary for Project 44376A 

Method 23X (OB-225) 

Page 1 
01/09/98 

====m==•=====m=============~=======•=•==a~~•=======m================================= 

Data File 
Sample ID 

Units 
Extraction Date 
Analysis Date 
Instrument 
Matrix 
Extraction 

Analytes 
2378-TCDF 

Type 

P980094 P980095 
TLI M23 Blank 141-144 

ng ng 
12/29/97 12/29/97 
01/06/98 01/07/98 

p p 

XAD M23TRAIN 
Soxhlet Soxhlet 

0.02 0.27 B 

Internal Standards Percent Recovery Summary (% Rec) 
13Cl2-2378-TCDF 63.6 78.9 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive • Durham, North Carolina 2n13 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

P980096 P980097 
153-156 157-160/166 

ng ng 
12/29/97 .12/29/97 
01/07 /98 01/07/98 

p p 

M23TRAIN M23TRAIN 
Soxhlet soxhlet 

11. 6 16.1 

65.5 71. 0 

Printed: 10:23 o 1 /09/98 
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TRIA,NGLE LABORATORIES, INC. 
Sample Result Summa.ry for Project 44376A 

Method 23X (DB-225) 

Data File 
Sample ID 

Units 
Extraction Date 
Analysis Date 
Instrument 
Matrix 
Extraction 

Analytes 
2378-TCDF 

Type 

P980098 
161-164 

ng 
12/29/97 
01/07/98 

p 

M23TRAIN 
Soxhlet 

10.5 

P980099 
165,167,168/225 

ng 
12/29/97 
01/07/98 

p 

M23TRAIN 
Soxhlet 

13.4 

Internal Standards Percent Recovery Swmnary (% Rec) 
13Cl2-2378-TCDF 48.9 79.8 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive· Durham, North Carolina 2n13 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

P980100 
177/182-184/209 

ng 
12/29/97 
01/07/98 

p 

M23TRAIN 
Soxhlet 

0.02 B 

72 .0 

Page 2 
01/09/98 

P980101 
178-181/226 

ng 
12/29/97 
01/07/98 

p 

M23TRAIN 
Soxhlet 

0.03 B 

76.5 

Printed: 10:23 01 /09/98 

40 



Data File 
Sample ID 

Units 
Extraction Date 
Analysis Date 
Instrument 
Matrix 
Extraction Type 

TRIANGLE LABORATORIES, INC. 
sample Result Summary for Project 44376A 

Method 23X (DB-225) 

1?980102 1?980104 1?980103 
193-196 198/199/205/208 201-204 

ng ng ng 
12/29/97 12/29/97 12/29/97 
01/07/98 01/07/98 01/07/98 

I? I? I? 
M23TRAIN M23TRAIN M23TRAIN 
Soxhlet Soxhlet Soxhlet 

Page 3 
01/09/98 

•m•••==•=z================================-===~======================================== 

Analytes 
2378-TCDF 0.10 B 1.4 

Internal Standards Percent Recovery Summary (\ Rec) 

0.07 B 

13C12-2378-TCDF 93.9 92.l 89.7 
m=======================================================================~=======~==== 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive· Durham, North Carolina 2n13 Printed: 10:23 01 /09/98 
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Method 23 Sample Calculations: 

Analyte Concentration 

The concentration or amount of any analyte is calculated using the following expression. 

Where: 

Am~a) -

Qp -
RRFca>"" 
w 

Detection Limits 

Ao* Qli 
AmCfaJ = -------------------

Ap * RRFfaJ * W 

amount of a given analyte, expressed in nanograms (ng) or picograms 
(pg). 
integrated current for the characteristic ions of the analyte 
integrated current of the characteristic ions of the corresponding 
internal standard 
amount of internal standard added to the sample before extraction 
mean analyte relative response factor from the initial calibration 
sample weight or volume (W-1.0 for Method 23 samples) 

The detection limit reported for a target analyte that is not detected or presents an analyte 
response that is less than 2.5 times the background level is calculated by using the 
following expression. The area of the analyte is replaced by the noise level measured in a 
region of the chromatogram clear of genuine GC signals multiplied by an empirically 
determined factor. The detection limits represent the maximum possible concentration of 
a target analyte that could be present without being detected. 

Where: 

Dya> -
2.5 
F -

-H -

~ -
Qa -
RRFca> -
w -

Rev. Ill 19/97 

2 * 2.5 * (F * H) * Qp 
DL(aJ = -----------------------------""-

Ap * RRF(aJ * W 

estimated detection limit for a target analyte, expressed in ng or pg 
minimum response required for a GC signal 
an empirical number that approximates the area to height ratio for a 
GC signal. (F- 3.7 for all dioxin/furan analyses) 
height of the noise 
integrated current of the characteristic ions of the corresponding 
internal standard 
amount of internal standard added to the sample before extraction 

mean analyte relative response factor from the initial calibration 
sample weight or volume 



Data Flags 

In order to assist with data interpretation, data qualifier flags are used on the final reports. 
Please note.that all data qualifier flags are subjective and are applied as consistently as 
possible. Each flag has been reviewed by two independent Chemists and the impact of the 
data qualifier flag on the quality of the data discussed above. The most commonly used 

. flags are: 

A 'B' flag is used to indicate that an analyte has been detected in the laboratory method 
blank as well as in an associated field sample. The 'B' flag is used only when the 
concentration of analyte found in the sample is less than 20 times that found in the 
associated blank. This flag denotes possible contribution of background laboratory 
contamination to the concentration or amount of that analyte detected in the field sample. 

An 'E' flag is used to indicate a concentration based on an analyte to internal standard 
ratio which exceeds the range of the calibration curve. Values which are outside the 
calibration curve are estimates only. 

An 'I' flag is used to indicate labeled standards have been interfered with on the GC 
column by coeluting, interferent peaks. The interference may have caused the standard's 
area to be overestimated .. All quantitations relative to this standard, therefore, may be 
underestimated .. 

A 'J' flag is used to indicate a concentration based on an analyte to internal standard ratio 
which is below the calibration curve. Values which are outside the calibration curve are 
estimates only. 

A 'PR' flag is used to indicate that a GC peak is poorly resolved. This resolution problem 
may be seen as two closely eluting peaks without a reasonable valley between the peak 
tops, overly broad peaks, or peaks whose shapes vary greatly from a normal distribution . 

. The concentrations or amounts reported for such peaks are most likely overestimated. 

A 'Q' flag is used to indicate the presence of QC ion instabilities caused by quantitative 
interferences. 

An 'RO' flag is used to indicate that a labeled standard has an ion abundance ratio that is 
outside of the acceptable QC limits, most likely due to a coeluting interference. This may 
have caused the percent recovery of the standard to be overestimated. All quantitations 
versus this standard, therefore, may be unde~stimated. 

An 'S' flag indicates that the response of a specific PCDD/PCDF isomer has exceeded the 
normal dynamic range of the mass spectrometer detection system. The corresponding 
signal is saturated and the reported analyte concentration is a 'minimum estimate'. When 
the 'S' qualifier is used in the reporting of 'totals', there is saturation of one (not 
necessarily from a specific isomer) or more saturated signals for a given class of 

DataAags 
Rev. 11119197 

Page I of2 



compounds. Results for saturated analytes are reported as greater than the upper 
calibration limit 

A 'U' flag is used to indicate that a specific isomer cannot be resolved from a large, co
eluting interferent GC peak. The specific isomer is reported as not detected as a valid 
concentration cannot be detenn.ined. The calculated detection limit, therefore, should be 
considered an underestimated value. 

A 'V' flag is used to indicate that, although the percent recovery of a labeled standard may 
be below a specific QC limit, the signal-to-noise ratio of the peak is greater than ten-to
one. The standard is considered reliably quantifiable. All quantitations derived from the 
standard are considered valid as well. 

An 'X' flag is used to indicate that a polychlorod.ibenzofuran (PCDF) peak has eluted at 
the same time as the associated diphenyl ether (DPE) and that theDPE peak intensity is at 
least ten percent of the total PCDF peak intensity. Total PCDF values are flagged 'X' if · 
the total DPE contribution to the total PCDF value is greater than ten percent. All PCDF 
peaks that are significantly influenced by the presence of DPE peaks are either reported as 
"estimated maximum possible concentration (EMPC) values without regard to the isotopic 
abundance ratio, or are included in the detection limit value depending on the analytical 
method 

Data Flags 
Rev. 11/ 19/97 

Page 2 of2 
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TLI Project: 
'".:lient Sample: 

44376A 
·n1 M23 Blank 

Method 23 PCDD/PCDF Analysis (a) 
Analysis File: U980026 

Client Project Culp Aluminum Alloys 
Sample Matrix: XAD Date Received: I I Spike File: SPMIT204 
TI.I ID: TLI Blank Date Extracted: 12129/97 !Cal: UF51058 

Date Analyzed: 01/06/98 Con Cal: U980025 

Sample Size: 1.000 Dilution Factor: n/a % Moisture: n/a 
Dry Weight n/a Blank File: U980026 % Lipid: n/a 
GC Column: DB-5 Analyst KAS % Solids: n/a 

2.3.7,8-TCDD ND 0.004 
1,2,3,7,8-PeCDD ND 0.006 
1,2.3,4,7,8-HxCDD ND 0.01 -
1,2,3,6. 7,8-~CDD ND 0.008 
1,2.3.7.8,9-HxCDD ND 0.008 
1.2.3.4,6.7,8-HpCDD ND 0.01 
1,2,3,4,6,7,8,9-CX:DD 0.03 0.76 39:37 1_ 

2.3.7,8-TCDF 0.02 0.87 24:39 
1,2.3.7,8-PeCDF ND 0.005 
2.3.4.7.8-PeCDF ND 0.005 
~ 2,3,4,7,8-HxCDF ND 0.006 
_,2.3,6,7,8-HxCDF ND 0.005 
2,3,4,6, 7,8-HxCDF ND 0.006 
1.2.3,7,8,9-HxCDF ND 0.007 
1,2.3,4,6,7,8-HpCDF ND 0.008 
1,2.3. 4, 7 ,8 .9-HpCD F ND 0.01 
1.2.3.4,6.7.8,9-CX:DF ND 0.01 

Total TCDD ND 0.004 
Total PeCDD ND 0.006 
Total HxCDD ND 0.008 
Total HpCDD ND 0.01 

TotalTCDF 0.04 2 
Total PeCDF ND 0.005 
Total HxCDF ND 0.006 
Total HpCDF ND 0.008 .... - ·- ·-·-·--· ---- - ... --· 

Pagel of2 Mrn_PSR vl.01, LAR3 6.ICl.081 
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TLI Project 
Client Sample: 

13C12~2..3,7,8-TCDF 
13C 12-2.3, 7 ,8-TCDD 
13C12-l.2..3.7,8-PeCDF 
13C12-l.2,3,7,8-PeCDD 
13C 12-1.2.3 ,6, 7 ,8-HxCDF 
13C1rl.2,3.6,7,8-HxCDD 
13C12-1.2,3,4,6,7,8-HpCDF 
13C12-I,2,3,4,6.7,8-HpCDD 
13C12-l.2,3,4,6,7,8,9-0CDD 

13C1r2,3,4,7,8-PeCDF 
13C1rl,2,3,4,7,8-HxCDF. 
13C1z-l,2,3,4,7,8-HxCDD 
13C1z-l.2,3,4,7,8.9-HpCDF 

37C4-2,3, 7 ,8-TCDD 

13C12-l.2,3,7,8,9-HxCDF 
13C12-2,3,4,6,7,8-HxCDF 

13C1rl.2.3,4-TCDD 
13C12-1,2,3,7,8,9-HxCDD 

44376A 
TLl M23 Blank 

1.8 
2.0 
1.8 
2.0 
2.2 
2.4 
2.0 
2.3 
3.9 

4.0 
3.4 
3.6 
3.4 

. 3.4 

2.1 
2.4 

46.0 
51.1 
45.2 
50.6 
55.3 
59.4 
49.9 
56.5. 
48.8 

99.5 
84.0 
89.8 
84.3 

85.7 

52.6 
(:IJ. 7 

Method 23 PCDD/PCDF Analysis (a) 
· Analysis File: U980026_ 

40%-130% 
40%-130% 
40%-130% 
40%-130% 
40%-130% 
40%-130% 
25%-130% 
25%-130% 
25%-130% 

40%-130% 
40%-130% 
40%-130% 
40%-130% 

40%-130% 
40%-130% 

0.74 
0.80 
1.48 

. 1.48 
0.50 
1.22 
0.43 
0.98 
0.84 

1.55 
0.51 
1.22 
0.44 

0.50 
0.48 

0.82 
1.20 

24:38 
25:21 
28:34 
29:37 
32:09 
32:49 
35:01 
36:03 
39:36 

29:16 
32:03 
32:44 
36:33 

25:22 

33:23 
32:37 

25:10 
33:07 

Data Reviewer: ____ ..... Qfl'v~------ 01/10/98 

Triangle Laboratories, Inc.® 
801 Capitola Drive· Durham, North Carolina 27713 
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Initial .... Date.· .. 

Data Review By: _l ~lb calculated Moise Area: 

The Total Area for each peak with an ion abundance ratio outside . 
ratio limits has been recalculated according to method requirements. 

Page No. 
01/10/98 

Compound/ 

1 Listing of 09800268.dhf 
Matched GC Peaks / Ratio I Ret. Time . 

3.33 

M_Z .... QC.Log Omit Why .. RT. OK Ratio Total.Area ... Area.Peal:.! .. Area.Peak.2 .. Rel.RT Compound.Name .. IO .. Flags. 

TCDF 
304-306 

304-306 

l3Cl2·TCDF 
316-318 

316-318 

TCDD 
320-32:1 

320-322 

N 

37Cl·TCDD 
3:28 

0.65-0.89 

DC NL 0:00 RO l.14 14 .37 

24:16 0.68 39.1.2 

24: 39 0.87 64. SS 

2 Peaks 103.70 

0.65-0.89 
DC NL 0:00 0.84 12.68 

DC WL 23:36 0.69 220.36 

23:53 RO 0.57 :22.80 

24:15 0.74 67.57 

24: 38 0.74 8,771.67 

25:34 RO 0.44 24. 64 

DC WH 26:12 RO 2.18 5.19 

DC WH 26:26 RO 3.39 3.40 

4 Peaks 8,886.68 

----------------------- Above: TCDF I TCDD 

0.65-0.89 

DC NL 0:00 RO l. 05 3.43 

DC WL 22:49 RO 0. 42 3.52 

DC WL 23: 25 RO 2.88 2.09 

DC WL 23:33 RO l. 30 3.58 

DC WL 23: 4l 0.76 2.08 

DC WL 24:04 RO l.17 3.35 

DC WL 24: l4 RO 2.38 l. 27 

DC SN 24: 38 RO 5 .14 2.87 

DC SN 25:00 RO l.00 4.44 

DC SN 25:23 RO 0. 42 9.10 

DC SN 25:32 RO 1.15 l. 63 

DC SN :ZS: 37 0.87 5.30 

DC SN :16: 01 RO 0.54 :Z.18 

DC SN 26:17 RO 0.34 3.45 

DC SN 26:51 0.72 6.17 

0 Peaks 0.00 

DC NL 0:00 l. 99 
24: 01 38.33 
:ZS: 22 6,364 . .27 
25:45 45.79 
25:53 16.95 
25: 5'3" . 3T.ST 

0.867-1.079 
0.000 

lS.80 23.32 0.985 J 

30.03 34.55 1.001 2378-TCOF AN 

0.959-1.041 
0.000 
0.958 

9.92 17.26 0.970 

28.78 38.79 0.984 
3,743.99 5,027.68 l. 000 l3Cl2·2378-TCDF ISO 

10.72 24. 29 1.038 
l.064 
l. 073 

Follows ----------------------

0.895-l.047 
0.000 
0.900 
0.924 
0.929 
0.934 
0.949 
0.956 
0 .972 
0.986 
1.001 2378-TCDD ·AN 
l.007 
l.011 
l. 026 
l. 037 
1.059 

0.921-l.079 
0.000 

38.33 0.947 
6,364.27 1.001 37Cl·TCDD CLS 

45.79 l. 016 
16.95 1.o:n 
37·_57 1.0:21 ···--···- - -·--

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive· Durham, North Carolina 2T113 Printed: 10:16 01/10/98 
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~age No. 
01/10/98 

Compound/ 

Listing of U980026B.d.bf 
Matched GC Peaks I Ratio I Ret. Ti.me 

M_Z .... QC.Log Omit Why .. RT. OK Ratio Total.Area ... Area.Peak.!.. Area.Peak.2 .. Rel.RT Compound.Name .. ID .. Flags. 

328 

13Cl2-TCDD 
332-334 

332-334 

PeCDF 
. 340-342 

D 

340-342 

13Cl2- PeCDF 
352-354 

352-354 

PeCDD 
356-358 

356-358 

D 

13Cl2-PeCDD 
368-370 

5 Peaks 6,502.91 

0.65-0.89 

DC NL 0:00 RO 2.99 15.49 
25:10 0.82 1:2, 991.13 5,864.48 
:25:21 0.80 7,4:20.26 3,308.59 
:25:41 RO 1.03 :248.58 145.33 

3 Peaks :20,659.97 

----------------------- Above: TCOD I PeCOF Follows 

1.32-1.78 

DC NL 0:00 RO 0.58 3.80 
DC SH :26:37 1. 34 6.70 

D SH :27: 46 RO 1.18 1:2.08 
0 Peaks 0.00 

1.32-1.78 

DC NL 0:00 RO 1. 21 l. 33 
:27:43 1. 62 355.95 :219.85 
:28:34 1. 48 6,703.64 3,995.19 
28: 52 RO l. 03 124. 42 75.63 
:29:01 RO 1.16 38.17 23. 20 
29:16 1. 55 6,444.78 3,916.29 
29:45 RO 1.79 47.40 33. :25 

6 Peaks 13, 714. 36 

----------------------· Above: PeCDF / PeCOD Follows 

1. 32-1. 78 

DC NL 0:00 RO 4.15 1.02 
DC SN 27:46 RO 0.18 3.01 

DC SN 28:20 RO 1.13 1.86 
DC SN :28:26 RO 7.00 0.43 
D SN :28:34 RO l. 26 9.69 

DC SN 28:53 RO 0.93 1.55 
DC SN :29:09 l. 54 3.60 

DC SN 29:37 RO 0.38 :2.32 
DC SN :29:57 RO :2.57 :2.75 
DC SN 30:07 RO 0. 49 1. 43 

0 Peaks 0.00 

1.32-1.78 

DC NL 0:00 RO 5.09 0.89 
DC SN :27:44 l. 75 :2. :20 

DC SN :27:48 RO 3.68 1.:28 
DC SH :28:0:2 RO 4.67 1. 94 
DC SN :28: 32 RO :2;63 8.70 

28:40 1.67 14 .16 8.85 
DC SN :28:54 RO :2.10 4.00 
DC SN 29:13 RO 1.30 1. 84 
DC SN 29:20 RO 2.19 :2. 70 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive • Durham, North Carolina 2n13 
Phone: (919) 544-5729 ·Fax: (919) 544-5491 

0.921-1.079 
0.000 

7,1:26.65 0.993 l3Cl:2-1:234-TCDD RSl 
4, 111. 67 1.000 13Cl2·2378-TCDD ISl 

140. 44 1.013 

---------------------

0.9:25-1.065 
0.000 
0. 93:2 
0.97:2 

0.860-1.140 
0.000 

136 .10 0.970 
J,708.45 1. 000 13Cl:2- PeCDF 123 IS2 

73.17 1. 011 
·:io. 01 1.016 

:2,528.49 1.0:25 13Cl2-PeCDF :234 SURl 
18.59 1.041 

---------------------

0.935-1.022. 
0.000 
0.938 
0.957 
0.960 
0.965 
0.975 
0.984 
1. 000 12378-PeCDD AN 
1.011 
l. 017 

0. 865-1.135 
0.000 
0.936 
0.939 
0.947 
0.963 

5.31 0.968 
0.976 
0.986 

--···---·--···----- -· ·-· -0.990 

Printed: 10:16 01/10/98 
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Page No. 

01/10/98 

Compound/ 

3 Listing of U980026B.dbf 

Matched GC Peaks / Ratio / Ret. Ti.me 

M_Z .... QC.Log Omit Why .. RT. OK Ratio Total.Area ... Area.Peak.l .. Area.Peak.:2 .. Rel.RT Compouod.NaJDe .. ID .. Flags. 

368-370 

HxCDF 

374-376 

374 -376 

13Cl2-HxCDF 
384-386 

384-386 

HxcDD 
390-392 

29:37 

29:44 

l9:55 

30:00 

JO :07 RO 

30::21 RO 

30: :25 RO 

8 Peaks 

1. 48 

1.59 

1.65 

1. 43 

:2.06 

1. 30 

:2.88 

J,875.54 

596.05 

33.82 

35.75 

36.8:2 

9.51 

13.39 

4,615.04 

2,311.28 

366.33 

ll.04 

:21. 06 
:29. 76 

5.78 

15.13 

1,564.26 1.000 13Cl2-PeCDD 123 IS3 

229. 72 1. 004 

12. 78 l.010 

14.69 1.013 

14.44 1.017 

4 .44 1.025 

5.:25 1.027 

---------------------- Above: PeCDD / HxCDF Follows ---------------------

DC NL 0:00 

1.05-1.43 

1. 38 

DC SN 31:05 RO 1.01 

DC SN 31:17 RO 2.09 
DC SN 31: 19 RO 

DC SN 32:04 

DC SN 32:07 

DC SN 3 2 : 15 RO 

DC SN 

DC SN 

DC SN 

DC SN 

32:19 RO 
32:26 

32:36 RO 

32:50 RO 

DC SN 32:58 

0.86 

l. 37 

1.17 

0.98 

l. 52 

1.25 

2.14 

0.93 

l. 33 

DC SN 33:02 RO 0.73 

DC SN 33:09 RO 4.35 

DC SN 33:18 RO 12.76 

DC SN 33:24 1.10 

DC SN 33:39 RO 1.53 

DC SN 33:43 RO 5.73 

DC SN 33:53 RO 1.70 

0 Peaks 

0.43-0.59 

DC NL 0:00 RO 0.75 

31:05 RO 0.41 

31:12 

DC SN 31:19 RO 

32:03 
. 32: 09 

32:37 

32:57 RO 

33:23 

7 Peaks 

0. 46 

0. 24 

0.51 

0.50 

0. 48 

0.29 

0.50 

3.93 

2.82 

5.20 
l. 82 

8.29 

5.24 

2.15 

:2. 91 

l. 73 

5.44 

0.98 

1. 61 

0.96 

1.48 

0.38 
3.62 

l. 75 

0.58 

l. 34 

0.00 

5.35 

33.78 

86.40 

:2. 61 

3,963.06 
5,7:20.12 

5,659.83 

66.50· 

3,778.14 

19,307.83 

11.41 
:27 .11 

1,343.56 

1,900.96 

1,845.34 

22.46 

1,261.42 

0.96:2-1.047 

0.000 

0.967 

0.973 
0.974 

0.997 123478-HxCDF 

0.999 123678-HxCDF 

l. 003 

1.005 
1.009 

1.014 234678-HxCDF 

1.021 

1. 025 

l.027 

1.031 

1.036 
1.039 123789-HxCDF 

1. 04 7 

1. 049 

1.054 

0. 876-1.124 
0.000 

28.11 0.967 

59.29 0.970 

0.974 

AN 

AN 

AN 

AN 

:2,619.50 0.997 l3Cl:2-HxCDF 478 SOR2 

. J,819.16 1.000 13Cl:2-HxCDF 678 IS4 

3,814.49 1.015 13Cl2-HxCDF 234 ALT2 

77.17 1.025 

2,516.72 1.038 13Cl2-HxCDF 789 ALTl 

---------------------- Above: HxCDF / HxCOD Follows ---------------------

1.05-1.43 

DC NL 0:00 RO 0.67 

DC SN 31:52 RO 0.78 

DC SN 31:57 RO 0.94 

DC SN 32:14 1. :24 

:2. 31 

1. 45 

0.83 

3.04 

0. 958-1. 014 
0.000 

0.971 

0.974 

0.982 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola· Drive • Durham, North Carolina 2n13 Printed: 10:16 01/10/98 
Phone: (919) 544-5729 • Fax: (919) 544-5491 49 



Page No. 

Ol/10/98 

Compound/ 

4 Listing of 09800268.dbf 
Matched GC Peaks I Ratio I Ret. Ti.me 

M_Z. .... QC.Log Omit Why .• RT. OK Ratio Total.Area ... Area.Peak.l. .. Area.Peak.2 .. Rel.RT Compound.Name .. ID .. Fla9s. 

390-392 

l3Cl2·HxCDD 
402-404 

402-404 

HpCDF 
408-410 

408-410 

13Cl2-HpCDF 
418-420 

418-420 

HpCDD 
424-426 

424-426 

13Cl2-HpCDD 
436-438 

436-438 

DC SN 33:03 RO 0.54 0.52 l.007 

DC SN 33:11 RO 0.81 3.38 l.011 123789-HxCDD AN 

DC SN 33:30 RO 0.37 0.76 l. 021 
0 Peaks 0.00 

l.05-l.43 0.970-l.030 

DC NL 0:00 RO 1. 47 6.63 0.000 

32: l4 RO l.57 l4 .54 10.17 6.49 0.982 
32:44 l.22 2,984.31 l,638.26 l,346.05 0.997 l3Cl2-HxCDD 478 SOR3 
32:49 l. 22 4,541.57 2,496. 74 2,044.83 l. 000 13Cl2- HxCDD 678 IS5 
33:07 1. 20 7,683.47 4,188.38 3,495.09 l.009 l3Cl2-HxCDD 789 RS2 
33:32 RO 3.03 42.76 57.79 19.09 l.OJJ 

5 Peaks 15,266.65 

---------------------- Above: HxCDD / HpCDF Follows ---------------------

0.00-1.20 0. 996-l. 049 

DC NL 0:00 RO 77.00 0.06 0.000 

DC SN 35:03 RO 0.25 2.55 l. 001 1234678-HpCDF AN 

DC SN 35:16 l.02 4.02 1.007 
DC SN 36:03 RO 0.65 1.04 1. 030 
DC SN 36: 24 RO 1. 61 1. 80 1. 040 

0 Peaks 0.00 

0.37-0.51 0. 94 3 -1. 114 
DC NL 0:00 RO 0.82 8.02 0.000 

35:01 0 .43 3,153.18 942.30 :i,no.88 1.000 13Cl2- HpCDF 678 IS6 
36:33 o. 44 :2,130.88 652.89 1,477.99 1. 044 l3Cl2-HpCDF 789 SOR4 
36:55 RO 0.35 :27.16 8.30 :23.43 l.054 
37:00 RO 0. 70 . 24. 35 11.79 16.91 1. 057 

4 Peaks 5,335.57 

Above: HpCDF / HpCDD Follows 

0.88-1.20 0.975-1.005 
DC NL 0:00 l. 00 0.04 0.000 
DC SN 35:19 RO 1. 28 3.86 0.980 
DC SN 35:27 RO 0.80 2. 79 0.983 
DC SN 36:03 RO J.16 4.49 1.000 1234678-HpCDD AN 
DC SN 36:21. RO 1. 97 0.61 l..008 
DC SN 36:30 RO 0.27 1. 49 l.Oi2 

0 Peaks 0.00 

0.88-1.20 0. 972-1. 028 
DC NL 0:00 RO 2.l.6 6.06 0.000 

35:1.7 RO 0. 7l. 17.30 8.82 12.36 0.979 
36:03 0.98 3,149.06 1,557.61 1, 591. 45 1.000 13Cl.2-HpCDD 678 IS7 

2 Peaks 3,166.36 

---------------------- Above: HpCDD / Octa-COD and CDF Follows ----------

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive • Durham, North Carolina 2n13 Printed: 10: 16 01/10/98 
Phone: (919) 544-5729 ·Fax: (919) 544-5491 50 



Page No. 5 Listing of 0980026B.dbf 

01/10/98 Matched GC Pe ales I Ratio I Ret. Ti.me 

Compound/ 
M_Z .... QC. Log Omit Why . . RT. 

OCDF 
442-444 DC NL 0:00 

DC WL 34:35 

DC WL 34:50 

DC WL 35:15 
DC SN 35:43 
DC SN 36:03 

DC SN 36:13 

DC SN. 36:53 
DC SN 37:10 

DC SN 37:19 
DC SN 37:34 

DC SN 37: 41 
DC SN 37:53 

DC SN 38:03 

DC SN 38:19 
DC SN 38:26 
DC SN 38:36 

DC SN 39:29 

DC SN 39:39 
DC SN 40:00 

DC SN 40:03 
DC SN 40:23 

DC SN 40:29 
442-444 0 Peaks 

OCDD 
458-460 DC NL 0:00 

•• 58-460 

39:37 

1 Peak 

13Cl2-0CDD 
470-472 DC NL 0:00 

39:36 
39:58 

470-472 2 Peaks 

Column Description .... ·: ..... . 

M_Z -Nominal Ion Mass(es) 
.. RT. -Retention Ti.me (mm:ss) 
Rat.l -Ratio of M/M+2 Ions 
OK -RO•Ratio Outside Limits 
Rel.RT-Relative Retention Time 

••• End of Report ••• 

OK Ratio Total.Area ... Area. Peu. 1. . Area . Peale . 2 .. Rel.RT Compound.Name .. 

0.76-1.02 0.899-1.101 
RO 1. 75 0.08 0.000 

0.85 3.41 0.873 

RO 0.73 1. 64 0.880 

RO l.87 0.87 0.890 

RO 0.07 0.36 0.902 
RO 0.55 l. 78 0.910 

0.87 3.48 0.915 

RO 1.36 l. 80 0.931 
RO 3. l4 0. 6:2 0.939 

0.78 l. 35 0.942 
RO 0.34 :2.78 0.949 
RO 0.35 0.87 0.952 
RO l.:20 :2. 97 0.957 

RO 3.10 l.57 0.961 
RO 0.73 2. 53. 0.968 
RO 0.37 0.98 0.971 
RO 0.:27 1. 47 0.975 

0.91 :2.20 0.997 
RO 0.58 4.06 1. 001 
RO 0.39 0.68 1.010 

0.91 0.86 l.Oll 
RO l.41 1.55 1.020 
RO 0.57 l.66 l.0:22 

0.00 

0.76-1.02 0. 899-1.101 
1.00 0.08 0.000 
0.76 17.82 . 7. 72 10.10 1.000 OCDD 

17.82 

0. 76-1. 02 0. 996-1. 004 
l. 00 0.06 0.000 
0.84 4,083.66 l,868.54 2,215.12 1.000 
0.88 76.37 35.66 40. 71 1.009 

4,160.03 

"Why" Code Description ........ . 

WL-Below Retention Time Window 
WH-Ahove Retention Time Window 
SN-Below Signal to Noise Level 
<M-Below Method Detection Limit 
NL-Channel Specific Noise Level 

QC Log Desc ........ . 

A-Peale Added 
K-Pealc Kept 
D-Pealc Deleted 
T-Time Changed 
M-Pealt Area Changed 
N-Name Changed 
X-Ether Interference 

l3Cl2-0CDD 

IO .. Flags. 

AN J 

IS8 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola· Drive· Durham, North Carolina 2n13 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

Printed: 10:16 01/10'52 l 



r:ile:0980026 ll-724 Acq: 6-J7Ull-l998 l7:l5:57 GC EI+ Voltage SIR 70S Noise:4632 
303.90l6 r:2 BSUB(256,30,-3.0) P7JJ(9,5,3, O.lO\,l8528.0,l.OO\,r,TJ :D:ptNDBSUS 
TIJ.IAJtr;LE LlllJS Tezt:tl.1144376• !rLI ·BLANK . 
lO A3. OES 

80 

60 

40 

20141"1~"'"""'""'-ir'l...r'~ ....... """'"'""" 
22:00 23:00 24:00 25:00 

.rileiC1980026 ll-724 Acq: 6-J1Ul-U98 l7:l5:57 GC ZI+ Voltage SI1l 70S llo1ser4060 
305.8987 r:2 BSUB(256,30,-3.0J 71!J)(9,5,3,0.l0\,l6240.0,l.OO\,r,TJ :D:p:NDBSUS 
T!l.IAMSLZ LlllJS Tezt: tl.114 43 7 6• r£I sumr . . 
10 A3. SES 

A2.33Z5 

22:00 23:00 24:00 25:00 
. rile:U980026 ll-724 Acq: 6-J7111-l!J98 17:15:57 GC EI+ Voltage SIR 70S.Noise:289l 
315.9419 :r:2 BSUB(256;3o,-3.0) l"XD(!J,5,3,0.l0\,ll564.0,l.OO\,r,T) :D:p:NDBSUS. 
T!l.IAN!;LE LlllJS Tezt: tl.1144376• nI BLANr 
100 A3. 4E7 

80 

60 

40 

20 

.5E4 

Tiae 

8.2E4 

6.6z4 

4.9E4 

3.3E4 

l.6E4 

O.OEO 
26:00 Time 

8.8E6 

7.lE6 

5.3E6 

3.5E6 

l.8E6 

O·...;--...---..--.---.---...--.---.---..--..-....,.---...-..,...--.-=--r--..---r---...--.-....,...._.,....,..,......,. ___ .,.......,..__,---..-...,..--,---.,.....-,---.---.,..... ........ O.OEO 
22: 00 23: o.o 24: 00 25: 00 

:t'ile:U!J80026 ll-724 Acq: 6-J7Ull-l!J!J8 l7:l5:57 GC EI+ Voltage SIR 70S Noisei3450 
317.9389 :r:2 BSUB(256,30,-3.0J P1CD(9,5,3,0.l0\,l3800.0,l.OO\,r,T) :D:p:NDBSUS 
T!l.IANbLE LlllJS Tez1::t.J.il44376a !rLI BLANK 
100 AS. 3E7 

80 

60 

40 

20 

26:00 Time 

l.2E7 

9.4E6 

7.lE6 

4. 7E6 

2.4E6 

o+-...... --.--...... -.---.--.---.--....--..--.,......,.......,..--....-=.,_...,......,. __ .--.--.-"'-t~..-""1""....,..---.---.--.--.---.---.--....--.---.,........,..i.. O.OEO 
22:00 23:00 24:00 25:00 

:t'ile:U980026 ll-724 Acq: 6-JAB-l!J!J8 17:15:57 GC EI+ Voltage SIR 70S 
330.9792 :t':2 Ezp:NDBSUS 
T!l.IAN!;LE LlllJS Tezt: 1:l1144376a 27.I BLANK 
100 21:58 22:43 23:27 24:26 24:55 25:25 

80 

60 

40 

20 

26: 00 Time 

26 04 26:35 !J.8E7 

7.9E7 

5.!JE7 

3.9E7 

2.0E7 

O...;-_,.---,--...,...-,.---..--.---.---...-....... -..---.---.--..---..--.--...---..--.--....---..--.--..---..--.--...---.---.--...---..--.--..---...-~ o.ozo 
22:00 23:00 24:00 25:00 

rile:a980026 ll-724 Acq: 6-JAll-l!J!JB 17115:57 GC ZI+ Voltage SI1l 70S 
375.8364 r:2 EzprNDBSUS 
T!l.IANr:I.E LlllJS ·frezt:tl.1144376• nz sumr 
100 23 20 

80 

60 

40 

20 

22:37 

o·.:td.!!~~~~::;:::~~~~~~~:.!;:::~~~~~~:,.:!:~~:,.:.::'.:;:..:~::;::'..~'.!;..!~.:;:..::::.:=.::~~ 
25100 

Tiae 

l.7E4 

l.3E4 

l.OE4 

6.7E3 

3.3E3 

O.OEO 
Tiae 

52 



r11.e:U980026 ll-724 Acq: 6-J7UE-l998 l7:l5:57 Ge EI+ Voltage SIR 70S Noise1lOlJ 
319.8965 r:2 BSUB(256,30,-3.0) PIC1J(7,5,3,0.l0\,4052.0,l.00\,7,T) Ezp:NDB5US 
DIAM;I.E LA.BS rezt: Clil44J76• 2!LI BLaJU' 
lOO A8. 3E4 l.8E4 

l.4E4 

l.lE4 

7 .:JE3 

3.6Z3 

-1---.-.-.------...... --.--_,.--..,....--.--...... --....... --..-...... --....... --...--.------...---.--...... --...... --...--....--...... --...--.i~o.oEo 
:J3: 00 .24100 26: 00 

7ileif1980026 ll-724 Acq: 6-J1Ul-l998 l7tl5:57 t:C rI+ Voltage SIR 70S Noise197l 
321.8936 r:2 BSU1J(256,30,-3.0) P1C1'(7,5,3,0.l0\,J884.0,l.00\,7,r) EzprNDB5US 
T.RIANr;LE LA.BS rezt: Clil44376• 2!LI BLaJrr 
lOO 

80 

60 

40 

A9. 3E4 

ri.Jle 

201+,...A,,..i~r-i-+.-'fro--lr--~~~A--!lr."7..7**'~~i"T':"-iir.kiiittr-tb'.7!rlltrib\'iit"'X"""irttd~'lltrn:t~ 
0'~==:!::!:~~~~~~~~~~~:!::;~!#!!!!!:;!::~!::::!:=!:!;:!::!::!~~~~~~~~~:Co 

;9E3 

.OEO 
23: 00 :.14: 00 

7ile1U980026 ll-7:.14 Acq: 6-JJUl-1998 17:15:57 ~ EI+ Voltage SIR 70S Noise:l3099 
331.9368 r:2 BSUB(256,JO,-J.O) PJCD(7,5,J,O.l0\,5:J396.0,l.00\,7,r) Ezp:NDB5US 
T.RI.AM;LZ LA.BS rezt:Clil44J76a ft;I BLAJIX' 
lOO A5. 6E7 

60 

40 

20 

3.3lE7 

rue 

l.5E7 

l.2E7 

9.lE6 

6.0E6 

3.0E6 

o+---.---.---..-....,...--..-....... --...---r--....---.--....---.--....---..-'-r-~..-~~.,.......,.--..,.._,,,..--.---..--.---.,._ O.OEO 
23: 00 . 24: 00 25: 00 26: 00 

rile:U980026 ll-724 Acq: 6-J1111-l998 17:15:57 ~EI+ Voltage SIR 70S Noise:4374 
333.9338 r12 BSUB(256,30,-J.0) PJCD(7,5,3,0.l0\,l7496.0,l.00\,7,T) Ezp:NDB5US 
T.llv.m::I.E LABS 'rezt:Clil44376a %&.I BLAJIJC' 
lOO A7. JE7 

BO 

60 

40 

20 

4 .ll'E7 

rime 

l.9E7 

l.5E7 

l.lE7 

7.4E6 

J.7E6 

0-1---.--.------...... --.--_,.--..,.... __ .---...--....... --.---....--....... --.-"-.-l:;..,...~ .... __, ..... _,, __ ..,... __ ,....._,, ______ ,.....~ O.OEO 
23100 24:00 25100 26:00 

rile1U980026 ll-724 Acq: 6-J1Ul-l998 17115157 GC EI+ Vol.Cage SIR 70S Noise1996 
327.8847 r:2 BSUB(256,J0,-3.0) P1C1'(7,5,3,0.l0\,3984.0,l.00\,7,r) Ezp:NDB5US 
'l'RIANGLE LABS rezt:Cli#44376a :rt.I BLABK 
lOO A6. 6E7 

80 

40 

20 

rime 

.l.5E7 

l.2E7 

9.0E6 

6.0E6 

3.0E6 

o . ...,_ __ ,__--r--...,...--..---.---...--....---r-....,..--....---..-...... --....---...--...--...,_--,._....,,........,.. __ ..,... __ ,,__,, __ ..,... __ ,....._..,.~ O.OEO 
~I~ :.141~ ~I~ 26: 00 

ril.e1U9B0026 ll-724 Acq1 6-J1Ul-l99B 17115157 Ge la+ Vol.cage SIR 70S 
330.9792 rr2 Ezp1NDB5US 
T.RIAM:LE LA.BS rezt:tl.1.144376- 2!LI BLAD' 
loo~,,...--'.,.J..,1~!;;~ 23e "dl. 24116 !!!!5 ____ .. ~ ... 5 ___ ,_,....._2~""04 _____ ___ :.16135 

.. ye 

80 

60 

40 

20 

0-+---.---r---.--....,...--..-....... --........ """"'T--.....----.---.---.--....... --..--....,...--..-....... --.....----.--............. .--........ --.--........ --.... 
23:00 :.14: 00 25100 26:00 

rue 

9.8E7 

7.9E7 

5.9E7 

3.9E7 

2.0E7 

O.OEO 
T.1.me 
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l'i.leiC19800J6 ll•7J4 Acq: 6-.DB-1998 l71l5157 t;C EI+ Voltage SIR 70S Noise:ll56 
339.8597 l':J BSU1J(J56,30,-3.0} PJCIJ(7,5,J,O.l0,,46J4.0,l.OO,,l,T) EzprNDB5US 
DI.AMaZ;Z LABS T~t:: t:l.il44376a ~I BLANX 
lOO A7.J4E4 A!I. 4.r4 A6.64E4 

A4.l9E4 

27100 28100 29r00 
1'.1.lerC1980026 ll-724 Acq: 6-JAlt-1998 l7:l5r57 GC EI+ Voltlge SIR 708 No.iser2006 
341.8567 1':2 BSU1J(256,30,-3.0} PJCIJ(7,5,J,O.l0,,8024.0,l.OO,,l,T) ErprNDB5US 
D.IA.NGLZ LABS Tezt::t:l.il44376a -~I ·.llLAD' 
lO A5.66E4 

A6.22E4 

27100 28:00 29:00 
1'.1.lerC1980026 ll-724 Acq: 6-J7Jr-l998 l7:l5:57 r;c EI+ Voltage SIR 70S No.iser405 
351.9000 1':2 BSCTB( J56, 30, -3. 0} PJCIJ(7, 5,J, 0 .lO,,l620. O,l. 00,,I', T) Ezp:N1JB5US 
DI.AMaZ;Z LABS Tezt::t:l.il44376a ~ BLANE 
lOO 

80 

60 

A4;oov A3. 2E7 

30100 

30r00 

l.lE7 

8.5E6 

6.4E6 

40 4 .JE6 

JO J.lE6 

O.J......--....--...... --.--...... --....---.--~~..,...--.--....,..--...---,'--..;::.=-,....-,..--..,..L__,.::::.""""~..---.---.---..-........ --....---_..i:.o.oEo 
27:00 28:00 29:00 30:00 Time 

l'.1.le1C1980026 ll-724 Acq: 6-JAN-1998 l7:l5:57 GC EI+ Voltage SIR 70S No.isei335 
353.8970 1':2 BSCTB(256,30,-3.0) PJCIJ(7,5,3,0.l0,,l340.0,l.00',l',T) Ezp:NDB5US 
DI.AMOLE LABS Tezt::t:l.il44376a ~I BLANE 
lOO A2.7lE7 AJ. 3E7 

80 

60 

6.9E6 

5.5E6 

4.JE6 

40 J.8E6 

JO l.4E6 

O'~...---.--..,...--..-....,.--....---..-~;;::....,... __ ..-....,...._..,.........,,i.-..;::.::....,_._,.~..,..L.....,.;;::.""'1"'~..---.---.---..---.---.---,_l-0.0EO 
27r00 28100 29r00 30:00 Time 

l'.1.le:U9800J6 ll-724 Acq: 6-.17Jr-l998 l7:l5:57 GC.EI+ Voltage SIR 70S 
330.979J l':J Ezp1NDB5US 
XBIAMaLE LABS Tezt::t:l.il44376a ~I. B.LAmr 
lOO 26:35 J7:02 27:38J7:53 28:12 28 4:2 :29:l6 :29:52 30•19 9.97:7 

7.9E7 

6.on 
4 4.0E7 

:20 :2. 0E7 

o...._,,,_......,.---.---..,...--.--....... --....---...-.....,,_......,.--....,...--...-......,.---.---...---.--...,....--...-......,.--....... --........ --...----.---.---....... --,.........o.oEO 
27:00 28r00 29:00 30:00 Time 

1'.1.le:C19800:26 ll-724 Acq: 6-.17Jr-l998 l7:l5r57 GC EI+ Voltage SIR 70S 
409. 7974 T1J· Erp1NDB5US-
1'Rl'AM8LE LABS Tezt:rt:l.il44376a ~ .BLAmr 
lOO 

80 26:49 

60 

40 
301:28 

2.7E4 

2.JE4 

l.6E4 

l.lE4 

30 5.4E3 

o,.._.;;,;;;_;,,;;;~;..,.;:..:.;.;.r-~.;;_..;,.;:;..;;.;:::;:...=<-.;;_-T";..;..;:i-.:.;.p..:..:..::..;.:.:~,.=...;.;;.,.;::.:....:;.=....:;.,.;:.;...;,...;......;.;;::;.::~.;;_.p....;:;...,...:._,.;;~;.;.;......;;..,_;.;:.;.,=:.;... ........ O.OEO 
:27100 28r00 39100 30r00 Tia 
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rile1U980026 ll-384 Acq1 6-JAN-l998 l71l5157 GC EI+ Voltage SIR 70S Noise1llJ9 
373.820S r:J BSUB(256,JO,-J.0) P1'D(7,5,J,O.l0\,4556.0,l.OO\,r,r) Zzp:NDBSUS 
DI.AM;LE LABS Tezt:tJ.i.144J76a !r.LI .ar.aBlt' 
100 

A4. 79E4 
AS. 0E4 2.0E4 

SO A:l.l7E4 l.6E4 

60 l.2E4 

40 S.OEJ 

'20 4. ov 

o~~~~..,.po;i..=;!1,.,.....,.,.i,:..:i"""-Hi~.,.._,...,q"i"il'..,.~~.+,....~..i,.,...,...~,:.,.i,~:.,.,.ifilo.,il,..,.,..,.,.""""""""""'"""'"""i,..;:.~11,1.,1~,.:..o.oro 
Jl:OO 31:12 31124 31136 31148 3:l100 3:l1l:l 3:l::l4 3:l:36 

rile1U9SOO:l6 ll-3S4 Acq1 6-J1Ul-l99S 17115157 l:C EI+ Voltagu SIR 70S Noise18:l4 
375.8l7S r13 BSUB(256,30,-3.0) P1'D(7,5,3,0.l0\,3:l96.0,l.OO\,r,r) Zzp1NDB5US 
D.IAM;LZ LABS rezt:tJ.i.144376a rLI .aLaRr 
lO AJ. 0E4 

1'i.we 

l.5E4 

l.2E4 

9.3E3 

6.2E3 

3 • .U3 

~r:¥=1~!1,!:;!~;i#;=#;!~~~,.!,.!f~~:,..!,l:lf";:!4.,.,.oi-f.~~:.,..P~~ ..... .,.i,..,..lpol~~~ .... ~,..:,l.,.!,:lil..!!i...,_,..l,~~~~~~.+.-O.OEO 
31100 3ltl:l 3l::l4 31:36 31:48 32:00 3:ltl:l 3:l1:l4. 3:l:36 3:l14S 33100 33:l:l 33124 

rile1U9800:l6 ll-384 Acq1 6-J1Ul-l99S 17115157 l:C EI+ Voltage SIR 70S.Noiseil336 
383.S639 r:3 BSUB(256,J0,-3.0) P1'D(7,5,3,0.l0\,5344.0,l.OO\,r,r) Zzp1NDBSUS 
DI.AMOI.Z LABS Tezt1t.l.i#44376a rLI BLANK 
100 Al.90E7 Al. 5E7 

Tillle 

4.9E6 

3.9E6 

60 Al.:l6E7 3.0E6 

40 2.0E6 

20 9.SES 

o~ ................................................................. ..,..,..,..,.. ...... .-4-,~ ........... ..;=;.:;::;::~~4-. ..... ....;.:;:i;:~...., ............ ..,..,. ............. '""'-..... ,..;:;;::;::i...,.._, ................... ~o.oEo 
31100 3l:l:l 31:24 31:36 31:48 3:l:OO 3:l:l:l 32:24 3:l:36 32:4S 33100 33:12 33:24 33:36 33:4S 

rile1U9S0026 ll-3S4 Acq: 6-J11N-l99S 17115157 l:C EI+ Voltage SIR 70S Noise:l769 
385.8610 r13 BSUB(256,30,-3.0) P1'D(7,5,3,0.l0\,707fJ.O,l.OO\,r,r) Zzp1NDB5US 
DIABGLE LABS Tezt1t.li#44376a rLI BLA1lX 
100 A3.S:lE7 A3. 1E7 

so 

60 A2.52E7 

3l:OO 31:12 31:24 31:36 3114S 32:00 32:12 32:24 32:36 3:l:4S 33:00 33:l2 33:24 33:36 33:4S 
rile1U980026 ll-384 Acq: 6-JAN-1998 17:15157 GC EI+ Voltagu SIR 70S 
392.9760 71J Zzp1N1JBSUS 
DIAm;J;E LABS Tezt:t.li#44376a rLI BLA1lX 

Tillle 

100 3l 08 3li20 31:48 32104 32123 J •JS 32148 33 01 33:24 33142 4.5E7 

SO 3.6E7 

60 2. 7E7 

40 l.8r1 

20 9.0E6 

o . ...,..,.....,.....,..... ...... ,..,...,..,...,...,...,...,...,...,...,..,..,,..,..,....,....,..,..,...,..,..,.,...,..,...,..,."l""l"',.....,........,..,..,...,,.......,,..,..,,..,..,,..,..,.....,..,.,.....,.....,...,..,...,..,...,..,.....,......,......,......,..,.....,......,.......,.......,......,.....+-o.o:1:0 

31100 3l1l:l Jl124 311J6 31:48 32100 J21l2 32124 321J6 32148 33100 331l:l 33:24 33136 3314S Tillle 
rile1U9S0026 ll-3S4 Acq1 6-JAN-l998 17115157 GC EI+ Voltagll SIR 70S 
445. 7555" 71J Zzp1NDB5US . .. 
D.IAM;LE LABS Tezt1t.li144.376a rLI .BUllX' 
100 33 30 

40 
3:l: 16 

20 

01.-e;~~~~~~;::;::;:~.!::;..~~~~~~~~~~:..::.....:..:~~~~-::;.~~~~~;::;::::;::;:;~ 



.l. SI I I 0 99 
389.8l56 7:3 BSUB(256,30,-3.0J P1CD(7,5,3,0.l0\,255:J.O,l.00\,7,rJ 
DIAm:LZ LABS re.1:t: t..l..il44376& 1'LI BLANlC 
lOO AS. OE4 

A4. 76E4 
6 

32:00 3:J1l:J 32:24 32:36 32:48 33:00 33:l:J 
7ile:U9800:J6 ll-384 Acq1 6·JAN-l998 l7:l5r57 GC rt+ Volta99 SIIl 70S Noise1954 
39l.8l:J7 7:3 BSUB(:J56,30,-3.0} P1CD(7,5,3,0.10\,38l6.0,l.OO\,P,rJ Ezp:NDBSUS 
rRI.AM:LZ LABS rezt, tl.i 14 4 3 7 6a !!!LI BLAN1C 
lOO 

80 

60 Al.36E4 
Al.03E4 

40 

20 

32:00 3:Jll:J 3:J::J4 3:J:36 J:J:48 33100 33:l:J 
7ilerU980026 ll-384 Acqr 6-JAN-1998 17:15:57 rt;C KI+ Voltage SIIl 70S Noise::Jl8l 
401.8558 7:3 BSUB(:J56,30,•3.0) P1CD(7,5,3,0.l0\,87:J4.0,l.OO\,P,T) Ezp:NDB5US 
rRIANr:;LE LABS rezt: t..l..i#4437611 !!!LI BLANK . 
lOO A4. 9E7 

80 
A:J.50E7 

60 

40 

:JO 

:J.3E4 

l.9E4 

l.4E4 

9.4E3 

4. 7'/l3 

l.8E4 

l.5'/l4 

l.U4 

7.4E3 

3.7EJ 

9.0E6 

7.2E6 

5.4E6 

3.6E6 

l.8E6 

0'.l.,..,,_,. ....... ,...,...,,_,....,...,...,...,,_,....,...,...,....,.......,......,....,...,...,...,..........,...,...,....,...,...,...,...,...,....,...,i.~-J-,.........,:::::;:;~::;<,...,..,,....,....,...,...,.:;::;::;::;:::;=""".,..,-f:-0.0EO 
31:36 31:48 3:Jr00 3:J:l:J 32:24 J:J:J6 32:48 33:00 33rl:J 

7ile:U9800~6 ll-384 Acq: 6-JAN-1998 17:15157 GC KI+ Voltage SIR 70S Noise:l479 
403.8529 7:3 BSUB(256,30,-3.0) P1CD(7,5,3,0.l0\,59l6.0,l.00\,7,r} ZzprNDB5US 
rRIANraLE LABS rezt1t..l..i#44376& !!!LI BLANK 
100 A3. 0E7 

80 
A:J.04E7 

33::J4 33:36 rime 

7.5E6 

6.0E6 

3.6E7 

2. 7E7 

l.8E7 

9.0E6 

.....,.....,...,._,...,...,....,....,...,....,.......,....,.......,....,.......,....,.......,....,...,...,.....,...,....,....,.......,....,....,....,...,..,,...,....,...,.....,...,..... ........... ....,~ ..... ~..-.-.-..... -.-.,...,.....,...,...,.....,.......,....,..~o.oro 
33:36 riae 



7ile:D980026 ll-545 Acq: 6•JAN•l998 l71lS157 GC EI+ Voltage SIR 708 Noiae:ll56 
407.7SlB 7:4 BSUB(256,30,-3.0J P1CD(7,5,3,0.l0\,4624.0,l.OO\,r,T) Xzp111DB5US 
nIAM;LZ LABS Tut:tlil44376a rLI BUNr 
10 AB. 9E4 

35124 35136 3514S 36100 36rl.2 36124 
r.1.l.e109B0026 11-545 Acq1 6-JAN-1998 17115157 GC JtI+ Voltage ~ 70S Boiae1l6 
409.7789 7:4 BSfl11(256,30,-3.0J P1CD(7,5,J,O.l0\,64.0,l.OO\,r,r1 ~1NDIJ5US 
DIABIOLZ LABS rut:tli144376a rLI BLJUrr 
10 Aj. 4E4 

35100 35:12 35:24 35136 35:4B 36100 36:12 36124. 36136 
7.1.l.e109S0026 11-545 Acq: 6•J11N•l99S 17115157 GC JtI+ Voltage SIR 70S lloiae12276 
417.8253 7:4 BSUB(256,30,-3.0) P1CD(7,5,3,0.10\,9104.0,l.OO\,r,T) Xzp:JIDB5US 
DIAJl(;ZZ LABS Tue:tlil44376a rLI III.ANZ 
lOO A9. 2E6 

A6.53E6 
40 

37100 

36:48 37:00 

20 

D'..l,...,-,.4-,_,...,....,...;::;:=?='!.::;:-l""l"'..,...,...,..,...,...,........,...,...,..,...,...,....,...,...,...,.......,......,...,...,....,..,...,.......,...,.......,...,...,....,.'-,-,,.......,...,.....=;::;:::?"I'"....,...,..,-.-~ 
35:00 35:12 35124 35:36 3514B 36:00 36:12 36:24 36:36 

r.1.l.e109S0026 11-545 Acq: 6-JAN-199S 17:15157 GC EI+ Voltage SIR 70S Noiae127S6 
419.S220 714 BSfl11(256,30,-3.0) P1CD(7,5,3,0.l0\,lll44.0,l.00\,7,T) Xzp:BDB5US 
nI.Am:L:r LABS Tezt:tlil44376a rLI BLANK 
lOO A:J. lE7 

so 
60 

40 

20 

36:48 37: OD 

2.5E4 

2.0E4 

l.5E4 

l.OE4 

5.0E3 

O.OEO 
2'ia 

l.2E4 

9.9E3 

7.4E3 

4.9E3 

2.5E3 

O.OEO 
Time 

2.3E6 

l.9E6 

l.4E6 

9.3E5 

4.6E5 

O.OEO 
Tille 

5.lZ6 

4.lE6 

3.J.Z6 

2.0E6 

l.DE6 

0'.t.,....,...,.t._.. __ ~:;:::;::;:::;=;=>,......,...,...,...,..,...,....,...,...,...,..,_,...,....,...,...,........,....,...,..........,.. ............. ...,... .............. .;....,.!.,.....,...,....,...,..~::;::;::::;s...,....-.-.-~ O.OEO 
35:00 35:12 35124 35:36 35:4S 36:00 36:12 36:24 

rile109S0026 11-545 Acq: 6-JAN-199B 17115157 GC :rI+ Voltage SIR 70S 
430.9729 714 Ezp1NDBSUS 
nIANGI.E LABS Tut:tlil44376a %&I BLANK 
100 35114 35128 35:42 36:01 36:20 36:27 36:38 

BO 

60 

40 

20 

36:48 37:00 Time 

3.2E7 

2.6E7 

l.9E7 

l.3E7 

6.4E6 

o....,..,....,....,..,.....,....,....,...,....,.. ....... .,...,.""T"".,...,-r.,....,_,....,.... ...... ..,...,....,. ..... ,...,...,....,....,...,..,.......,..,....,...,... ...... ..,...,.......,...,.......,...,.......,..,....,....,....,.....""T"".,...,,.......,...,....,...,..,...,. ... O.OEO 
35100 35:12 35124 35136 35:48 36100 36:12 36124 

rile10980026 11-545 Acq1 6~JAN-l9~8 _171~5157 GC l:I+ Voltage SIR 70S 
- 479. 7165 714 Ezp1NDBST1S 

DIAM9LE LABS Tut1tlil44376a rLI BLANK 
lOO 

so 
60. 

40 

20 

35126 35:37 

36:36 3614S 

36143 

37100 Tille 

9 .2E3 

7.4E3 

5.5E3 

3. 7E3 

l.BE3 

o.~...,..,._.-;.......,..,....,...,"'\-...._,:..+..,...,.i-r ...... ....,...,......,.""t'-,...,..,...,_,.....,~...,...,..,, .... i..-.14'-~~¥....:...-..i-..,..-+-...w,...,...,;..+i~i-+-r-l'-l'.......,.,._,,...,..+-r ..... o.oxo 
!1';1Jme 
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81 I 0 ge 
423.7766 714 BSUB(256,30,-J.0) PXD(7,S,J,O.l0\,40;o,i.oo\,7,~> 
':l'JlIANGU I.ABS Tezt:t:.lil4437611 T.LI BLANK 
lO 

A4.761U 

Al.421:4 

l.OE4 

8.21:3 

6.2E3 

4.lE3 

2.lE3 

o-+-......i ...... ~...,i., ...... ..,...,..,..,......-!;..,..,.+-,,..,...1-+-,..,..,...,..,...,..~....,......,..,...,.~.,.ir;..,..,..,..,..,..,..+...,...,..,...,..,...,..,.....~,.r.,_,,.,..,._...,.,....,.....,..,. ...... +.....,_,.....,. ..... -ro·ozo 
35:12 35:18 35124 35130 35136 35142 35148 35154 36100 36106 36112 36il8 

7ile1U980026 ll-545 Acq1 6-J'AN-l998 l71lS157 GC EI+ Voltage SIJl 708 llo.i6eil2 
425. 7737 714 BSUB( 256, 30, -3. 0) PXD(7, 5,3, 0 .l0\,.48. O,l. 00\,7, ~) Jflcpr11lD115US 
':l'RIA.M;?.1: LABS Tezt:tlil4437611 nI BLANK . 
lOO Al. 9E4 A2 .201U 

Al. 77Z4 
80 

60 

40 

20 

7.'iale 

7.9E3 

6.31:3 

'· 7'E3 

3.lE3 

l.6EJ 

o-i-.. .......... ~ ............ ...,..,...,...,....,1-!..,.....,...,..,...H-,..,..,...,..,..,..,,..,.~.,..,..,..,..,..,..,..,..,.,......,.*""'..+ ....... ,..,..,..,..""""",..,..,..,...""'"'H-"""'..+-...+ ...... ....,..,..,.....,.....,. ...... -+-o.oxo 
35tl2 JStlS 35124 35'30 35'36 35142 35148 35:54 36:00 36r06 36il2 36il8 

7ile111980026 11-545 Acq: 6-JAN-l998 l71lS157 GC EI+ Voltage SIJl 70S Noiae13204 
435.8l69 7:4 BSUB(256,30,-3.0) PXD(7,5,J,O.l0\,l28l6.0,l.00\,7,1') J1:zp1BDB5US 
':l'JlIANf:I.E I.ABS Tezt: tli#44376a nI BLANK 
lOO 

so 

60 

40 

20 

Ti.me 

3.0E6 

l.8E6 

l.2E6 

6.lES 

35tl2 35tl8 35:24 35'30 35:36 35:42 35:48 35:54 36:00 36:06 36:l2 36:18 36:24 36r30 Tille 
7ile1U980026 11-545 Acqr 6-JAN-l998 17:15157 GC EI+ Voltage SIIl 70S 110iae1l484 
437.8140 714 BSUB(256,30,-3.0) PXD(7,5,3,0.l0\,5936.0,l.00\,7,1') J!:zp1BDBSUS 
':l'JlIANr:I.E LABS Tezt:: tli 144 3 7 611 T.LI BLANK 
100 3.0E6 

80 2.4E6 

60 l.8E6 

40 l.2E6 

0 O.OEO 
35tl2 35'18 35124 35130 35136 35r42 35r48 35r54 36100 36106 36tl2 36il8 36124 36r30 Tille 

7ile111980026 ll-545 Acqr 6-JAN-1998 l71lS157 GC EI+ Voltage SIJl 70S 
430.9729 7:4 EzptNDB5US . 
':l'RIAM::LE LABS Tezt: t:.lil4437611 nI BLANK 
lOO 35:14 35•28 35:42 35:49 36r0l 36t08 36120 3.lE7 

80 2.SE7 

60 l.9E7 

40 l.3E7 

20 6.3E6 

0 O.OEO 
35:l2 35tl8 35:24 35r30 35r36 35:42 35:48 35:54 36:00 36t06 36t12 36:18 36124 36:30 Tille 
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r e1Cl Acq: -JAN-l 1 GC EI+ Vo Cage SIR 
44l.7428 r14 BSUB(256,JO,-J.O) P]IJ)(7,5,J,O.l0\,l44.0,l.OO\,r,T) 
ft.IAM;LZ LABS Te.rt 1 t.li 14 4 3 7 611 T.LI BLANX 
lOO 

90 

80 

70 

60 

50 
Al.3lE4 

A2.57E4 

37:00 38100 
rile1U980026 ll-545 Acq: 6-JAN-1998 l71l5157 GC KI+ Voltage SIR 70S Noise12l 
443.7399 714 BSU11(256,J0,-3.0) P]IJ)(7,5,3,0.l0\,84.0,l.00\,7,T) 1!:zp1NDB5C1S 
1'llIAJ91:L.E LABS Tert:tlil4437611 T.LI BLANK 
100 Al.86E4 AJ.08zl"'· JE4 

90 

80 

70 
A2.50E4 

Al.92E4 

35100 
rile1U980026 ll-545 Acq1 
430.9729 714 1!:zp1NDB5C1S 
1'll.IAM;LE LABS Teit:t.LJ.14437611 

Al.60E4 

A2.04E4 

A2.53E 

SIR 70S 

Jl2. 7E4 

A3.90E4 

l.2E4 

l.OE4 

9.2E3 

8.lEJ 

6.9E3 

5.8E3 

4.6E3 

J.5E3 

2.JEJ 

lOO 37:5J 3.2E7 

90 2.9E7 

80 2.6E7 

70 2.JE7 

60 l .9E7 

50 l.6E7 

40 l.3E7 

30 9.7E6 

20 6.5E6 

lO 3.2E6 

o..._.,........,_..,......,........,..._.,._,.......,. ...... .......,,....-...-,,_..,...... ...... .....-....--.-......... -.-....... .....,.. ...... --. ............ ......., ...... ...-....-..-..-..-.....-....--.--.-....... -.-...... ....,. ....... .......,,_...~o.ozo 
35100 36100 37:00 J8100 

7ile1C1980026 ll-545 Aoq1 6-JAN•l998 l7il5157 GC KI+ Vo.ltaga SIR 70S 
5lJ.6775 714 1!:zp1N1JB5C1S 
ftIANl;LE LABS Tert:1 t.li#44376a r:I;I BLANX 
lOO 

90 

80 

. 70 

60 

50 

40 

JO 

20 

351 6 

35100 

37il9 

·35150 

36150 

36100 37100 

38120 

38106 

J8100 

40111 

39143 

39100 40100 

60 



~: I I + 0 age 
457.7377 r:4 BSUB(156,30,-3.0J P10J(7,5,3,0.l0\,84.0,l.OO\,r,TJ 
XRIA.M:LZ LABS Tezt:1t.lil44376a rLI M.ABr 
lOO A7. 1E4 

80 

60 

40 

10 

39130 39136 39141 39148 39154 40100 
rile1C1980016 ll-545 A~: 6-JAB•l998 l7:l5157 GC EI+ Vo.ltage SIR 70S Noiae:lO 
459.7348 r14 BSUB(156,30,-3.0J P10J(7,5,3,0.l0\,80.0,l.OO\,r,TJ Ezp1NDBSUS 
XRIAM::Z;E LABS Tezt: 1 t.li 14 43 76& rLI .EAmr 
10 Al. l.Z5 

80 

60 

40 
Al.851:4 

20 

39130 39136 39141 39148. 39154 
rile1U980016 ll-545 A~1 6•J7lH·l998 17115157 GC EI+ Vo.lt:age SIR 70S Noiae:l6 
469.7779 r:4 BSUB(156,30,-3.0J PJOJ(7,5,3,0.l0\,64.0,l.OO\,r,T) Ezp1N1JB5US 
XRI.AM;LE LABS Tezt::t.lil44376a ~I BLANr 
lOO Al. 71:7 

80 

60 

40 

20 

40100 

l.4%4 

l.lE4 

8.3E3 

5.6E3 

l. 77:4 

1.jE4 

8.3E3 

4.lE3 

1.9E6 

1.3E6 

l. 7E6 

l.jE6 

5.8E5 

01.l....,......,......,.......,.....,:::::;:_,.....,..-.,......,.......,........,.......,......,......,......,.. ....... .....,......,...::;::;::;::;::;::::;:::;::::;::::;::::;::~::;=:::;::=;:=;:=;:::::::;==;=-..-.,....£0.ozo 
39130 39136 39141 39:48 39154 

ri.le1C1980016 ll-545 Acq: 6·J7lH·l998 l71l5157 GC EI+ Vo.lt:age SIR 70S Noiae:l3 
471.7750 r14 BSUB(156,30,-3.0J PJOJ(7,5,3,0.l0\,51.0,l.OO\,r,r} Ezp1N1JB5US 
XRI.AM;LE LABS· Tezt::tlil44376a rLI BLAB1C 
lOO V. 1E7 

80 

60 

40 

10 

39130 39136 39142 
rile1C1980026 ll-545 A~1 6-J11N-l998 17115157 
430.9729 r14 Ezp1N1JB5US 
1'RI.AM;LE LABS Tezt::t:.lil44376a rLI JILUlX' 

39148 39154 
GC EI+. Vo.lt:age SIR 70S 

40:00 40106 Time 

3.7E6 

j.9E6 

j.jE6 

l.5E6 

7.4Z5 

40100 

lOO 3!!.4)6 - 39:54 -- ~, __________ __,_4~0~;!L_::..:.4 3.lZ7 

80 j.5E7 

60 l.9E7 

40 l.jE7 

10 6.jE6 

O·-+-...,.....,......,......,.......,.......,.....,,.....,.....,.....-r-..,.......,........,.......,......,...-r...,......,....,......,.....,,.....r--,.......-...-...,.......,........,.......,.....,.....,.......,......,......,.....,......,.....,.....,,.....,.....+-o.oro 

39130 39136 39141 39148 39154 40100 401 06 T.tae 
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PPM 
200 

~ 

J 

~ 
~ 

; 
330.94615 

Peak Locate Examination: 6-JAN-1998:17:12 File:U980026 
Experirnent:NDB5US Function:2 Reference:PFK 

Volts PPM 
0.8458 200 - -

w\ 
w ~ I 

~ I v 
Ill 

A 

~ 
~ 

A 
~ 

J 

\ 
w 

""' ~-- . -- A--.rJvl" 
330.97925 331.01235 416.93435 416.97604 

~ 
W1 

Volts 
0.1822 

I 

i 

' I 

i 
I 

I 
I 

! 

! 

~.A.A 
417.01774 

C-l 
<D 



TLI Project 
':lient Sample: 

44376A 
TLI M23 Blank 

Method 23 TCDD/TCDF Analysis (DB-225) 
Analysis File: P980094 

Client Project 
Sample Matrix: 
TI.I ID: 

· Sample Size: 
Dry Weight 
GC Column: 

2.3.7,8-TCDF 

13Cu-2.3,7,8-TCDF 

13C 12- l .2.3 ,4-TCDD 

Culp Aluminum Alloys 
XAD Date Received: I I 
TLI Blank Date Extracted: 12129/97 

Date Analyzed: 01106/98 

1.000. 
n/a 

· DB-225 

0.02 

2.5 

Dilution Factor: n/a 
Blank File: P980094 
Analyst BB 

63.6. 40%-130%. 

Spike File: 
I Cal: 
Con Cal: 

SPC2NF04 
PF22206 
P980092 

% Moisture: n/a 
% Lipid: n/a · 
% Solids: n/a 

0.65 23:06 

0.76 23:05 

0.82 21:55 

Data Reviewer: _____ C_f/\..__ _____ 01/09/98 

Triangle Laboratories, Inc.® 
801 Capitola Drive· Durham, North Carolina 2n13 
Phone: (919) 544-5729 •Fax: (919) 544-5491 

Page 1of1 C".NF _PSR •2.01. LARS 6.10.Ulll 

Printed: 10:14 011r;~s 



Ioitial .... Date ••. 

Data Reviev By: w _1_t ;g Calculated Noiae Area: 

The Total Area for each peak vith au ioo ahWld&Jlce ratio outside 

rat.io limita haa beeo recalculated accordiD9 to method requiremeota. 

Pa9e No. 

01/07/98 

Compouod/ 

1 Liatio9 of P980094B.dbf 

_Matched GC Peak.a I Ratio I Ret. Tille 

l.00 

M_Z •••• QC.Log Omit Why •• RT. Ott Ratio Total.Area .•• Area.Pealc.l •. Area.Pealc.l .. Rel.RT Compouod.Name .. ID .. P'la9a 

TCDF 0.65-0.89 0.79:2-1.101 
304-306 DC NL 0:00 RO 0.91 l.61 0.000 

DC SN 18:4:2 0.88 0.96 0.810 

DC SN :20:40 RO 0.53 0.69 0.895 

DC SN :u:16 RO O.l6 0.39 0.9:21 

:21:37 0.83 7.8:2 3.54 4.:28 0.936 J 

DC SN :21: 46 RO 1.3:2 0.4' 0.943 

:23:06 0.65 9. 74 3.85 5.89 1.001 :2378-TCDF AN 

DC SN :25:17 RO 0.37 0.76 1.095 

DC WH :25:40 RO 0. 5:2 l.10 l.11:2 
304-306 :2 Peaks 17.56 

13Cl.:Z-TCDF 0.65-0.89 0.957-1.043 
316-_318 DC NL 0:00 RO 1.04 :2.09 0.000 

DC WL :21:08 RO 0.49 3.08 0.916 
. DC WL :21:36 0.80 13.4' 0.936 

DC WL :21:51 0.81 4:2.85 0.947 

:23:05 0.76 l, 564 .·48 674 .65 889.83 1.000 13Cl:2-:2378-TCDF ISO 

:23: 4:2 0. 74 5.77 :2. 4 5 3 .3:2 l.0:27 

DC WH :25:10 RO 0.99 18.67 1.090 
316-318 :2 Pe aka 1,570.:25 

----------------------- Above: TCDF / TCDD Follows ----------------------

13Cl:l·TCDD 0.65-0.89 

33:2-334 DC NL 0:00 RO 1. 8:2 1.38 

:20:30 RO 0.'7 3.61 

:21:37 0.79 1,110.48 

:21:55 0.8:2 1,771. 78 

:2l:4l 0.77 15.06 

::23:14 RO l.lS l.l8 

DC WR :14:10 RO 0.5:2 3.10 

DC WR :14: :27 RO 0.5l 6.53 

DC WR ::24:<&7 RO 1.56 0.97 

33:1-334 5 Pea lea l,903.:21 

Triangle Laboratories, Inc.® Analytfcal Services Division 
801 Capitola Drive· Durham, North Carolina 27713 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

0.908-1.09:2 

0.000 

1.57 3.37 .0.948 

490.07 6:20.41 1.000 13Cl:2-:2378-TCDD ISl 

796.54 975.:24 1.014 13Cl:2-1:234-TCDD RSl 

6.55 8.51 1.049 

l.77 1.:29 1.075 

l.118 

1.131 

1.146 

--· --· ·---·. - . 

Printed: 01:14 01/07/98 
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Pllge No. 

01/07/98 

Compound/ 

Listing of P98009,B.dbf 

Matched GC Peaks / Ratio / Ret. Time 

M_Z ..•. QC.Log Omit Why .• RT. OK Ratio Total.Area ... Area.Peak.l •. Area.Pellk.~ .. Rel.RT Compound.Millie .. ID .. Flags. 

ColWllll Description ............ "Why" Code Description .•••••••. QC Loq Deac ........ . 

M_Z ·Nomilllll Ion Mllss(es) WL·Belov Retention Time Willdav A·Pellk Added 

.• RT. ·Retention Time (mm: ss) WR-Above Retention Time WiDdav lt·Pellk Kept 

Rat.l ·Ratio of M/M+~ Ions SN·Belov Signal to Noise Level D·Pellk Deleted 

Olt -RO-Ratio Outside Lim.its <M·Belov Method Detection I.iait T·Time ChAnged 

Rel.RT-Relative Retention Time NL-Channel Specific Noise Level M·Pellk Aiea ChAnged 

••• End of Report ••• 

Triangle Laboratories, Inc.® · AnalyUcal Services Division 
801 Capitola Drive· Durham, North Carolina 27713 
Phone: (919) 544-5729 ·Fax: (919) 544-5491 

N·Name Changed 

X·Ether Interference 

Printed: 01:14 01/07/98 
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•• 
303.90l6 EzptDB.2.25 
!rBIAm&z;Z LABS 1'eztt2!CI }Q3 BLABZ 'ZLil44376A 
lO . .23•06 

• .2E4 

. .25tl7 

22:45 .3E3 

.25:l 
.23:33 

2.2:36 22:48 23:00 23:l.2 23:24 23:36 23:48 .24:00 .24:l.2 .241.24 .24:36 .24:48 .25100 .25:l.2 .25:.2.4 1'.ime 
ri1.e:P980094 ll-9.2.2 Acq:6-J1Uf-98 .2314910l EI+ Voltage SIB. 70P 
3l5.94l9 EzptDB.2.25 . 
1'BIANbLE LABS 1'e.rt:2!tI JQ3 BI.ANK 'ZLil44376A 
lOO .23·05 

95 

90 

85 

80 

75 

.OE6 

.SES 

.2.2 I 36 .2.2 t 48 .23 I 00 23 t l.2 .231.24 .23 t 36 23 t 48 .24 t 00 .24 :l.2 .24124 .24 tJ6 .24 t 48 .251 00 .25 :l.2 .251.24 1'.ime 

66 



: o ge 
JOJ.9016 BSUB(256,J0,-3.0) P1CD(5,3,l,O.l0\,l652.0,0.00\,7,7) 
T.RIA.Nr;LE I.ABS Tezt::r.I;I /QJ BLANK :r.I;Il44376A 
lOO A3. 4E4 A3.85E4 

80 

60 

40 A3.45E3 

20 

19:00 20:00 21:00 
7i.1.e:P980094 ll-922 Acq:6-J1lN-98 23:49r0l EI+ Voltage SIR 70P Noiae:457 
305.8987 BSUB(256,30,-3.0) PICD(5,3,l,O.l0\,l828.0,0.00\,7,7) EzprDB225 
T.RI.AM;LE I.ABS Te.irt::r.I;I /Q3 BLANK TI.Il44376A 
lOO A5. 9E4 

80 A4.28E4 

60 

40 

20 

19:00 20100 21:00 22:00 23:00 24:00 
7i.1.e:P980094 ll-922 Acq:6-JAN-98 23:49:01 EI+ Voltage SI1l 70P Noiae:6l5 
3l5.94l9 BSUB(256,JO,-J.0) PJCD(5,3,l,O.l0\,2460.0,0.00\,7,7) Ezp:DB225 
TilIANGZE LABS Te.rt::r.I;I K23 BLANK TI.Il44376A 
lOO A6. 5E6 

80 

60 

40 

20 

l.2E4 

9.6E3 

7.2E3 
A3.26E3 

4.SE3 

2.4E3 

O.OEO 
Tue 

l.6E4 

l.JE4 

9.8E3 

A3.ll.EJ 6.5E3 

3.3E3 

O.OEO 
Time 

l.8E6 

l.5E6 

l.lE6 

7.3E5 

3.7E5 

o......,_...,......,.....,.....,.....,....,.-.,._.,......,......,.....,__,.....,.....,.....,__,__,-.,.-.,.-,..~....,....,......,.....,.....,.....,...+-+-..-..-..-.--..-,.....,,.....,.....,__,_,._,.....,.-,..-,.. ..... o.ozo 
19:00 .20:00 21:00 22:00 23:00 24:00 

7i.1.erP980094. ll-922 Acq:6-JAN-98 23r49:0l EI+ Voltage SI1l 70P Noiaer589 
317.9389 BSUB(256,J0,-3.0) PJCD(5,3,l,O.l0\,2356.0,0.00\,7,7) Ezp:DB225 
T.IIANGI.E LABS Tezt::r.I;I K23 BLAN1C TLil44376A 
lO AB. 0E6 

80 

60 

40 

20 

25:00 1'1.me 

2.5E6 

2.0E6 

l.5E6 

9.9E5 

4.9E5 

o . ......,_...,.....,.....,_..-..-,....., ...... ...,.....,......,....,......,....,....,....,._ ...... ,.....,.-,.~ ................. ..,......-..-~~-----.-......................... ...-..-.-.................... 0.oEo 
19100 20100 21:00 22:00 23100 

7ile1P980094 ll-922 Acq16-.111N-98 23:49101 EI+ Voltage SI1l 70P 
375.8364 EzprDB225 
T.II.AM:U: LABS Tezt::r.I;I K23 BLAl'lX nil44376A 
lOO l8 J2 

24100 25100 ~ 

l.2E4 

80 9. 7E3 

60 7.2E3 

20 2.4E3 

0 O.OEO 
19:00 20100 21:00 22:00 23100 24100 25:00 
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e: : + o ge 
Jl9. 8965 BSUB(:.Z56, JO, -J. 0) P1C1J( 5,J, l, O.lO .. ,l588. a, 0. ao .. ,r,r) 
:r.1~ LABS 2'.'e.rt::'l'LI 103 BLANK 2:'Lil44376A 
lOO 

80 

60 

Al.05E4 

46.97 

A$.85Z3 

A5.39E3 A4. 81fJ 

3. 7JfJ 

J. 01f3 

2.2E3 

l. 5Z3 

7.5E:.Z 

o...,.__,.__,.,.._,_.,.......,......,..._,,..__,...-,_...,....-r-...,..--.--..--..--..-...,......,...-.,.;~--.--..-..-..,........,......,..__,.__,,......,.......,........,......,...;..i.,.--;,......f-0.0EO 
:.ZO:OO :.Zl:OO 2:.ZrOO :.Z3r00 

:riJ.e1P980094 ll-9:.Z:.Z Ac:q16-J7Jl-98 :.23149101 EI+ Voltage SIR 70P Noiae1465 
J::U.8936 BS1111(:.Z56,JO, -J. 0, P1C1J( 5,3,l, O.l0 .. ,l860.0,0.00",r,r) Zzp:DB:.Z:.Z5 
!l'.IIA.M;LI' LABS 2'.'e.rt: 'l'LI 103 BLANK 2:'Lil44376A 
lO A:.Z.l5E3 

80 A:.Z.63E3 
'A3 .381fJ 

:.zo 

:.24:00 :.ZS: 00 1'.iae 

4.4EJ 

J.5E3 

:.Z.6E3 

l.8E3 

o...,.__,--.--..,.........--.---.--...-....... -.--.--..-...-..,...-,.-..,,..-..--...-.....-...,......,.--..-.,........--.-....,.--.--..,....L.,--,........,--...-..,... ...... --......1..~0.0EO 
~I~ U:~ n:~ nr~ 

7iJ.e:P980094 ll-9:.22 Acq:6-J7Jl-98 23149101 EI+ Voltage SIR 70P Noiae:498 
327. 8847 BSUB(256,30, -J. 0) P1C1J( 5, 3, l, O.l0 .. ,l99:.Z. o, 0. oo .. ,r,r) Zzp:DB:.Z25 
!l'BIANGI.Z LABS 2'.'e.rt:'l'LI JQ3 BLANK 'I!Lil44376A 
lOO Al. 6E7 

80 

60 

40 

:.zo 

24:00 251 00 2:'i.me 

:.Z.9E6 

2.3E6 

l. 7E6 

l.lE6 

5.7ES 

o._._,. __ ,__..,......,... ..... --...-...... --.---.--..--.-....,.--.--..,.....--.---. ..... ...-.,.... ............. --.--...-....... --.--.--...... --.--.--..--..,.......,......., ..... ..,.... ............. --r-0.01:0 
:.zo I 00 :.Zl: 00 :.z:.z I 00 :.Z3: 00 

7iJ.erP980094 ll-92:.Z Ac:q16-J11N-98 :.Z3149:0l EI+ Voltage SIR 70P Noiae1710 
33l. 9368 BS1111( :.Z56, 30, -3. 0) P1C1J( 5, 3, l, 0. l0 .. ,2840. o, 0. aa .. , r,r J Zzp1DB:.Z:.ZS 
!l'BIANGLE LABS 2'ut1'l'LI JQ3 BLANK 'l'Lil44376A 
lOO A7. 7E6 

80 

A4.90:E6 
60 

40 

:.zo 

24100 25 1 00 2'.'illle 

:.Z.lE6 

l.7E6 

o...,.......,,......,.....__,.......,,......,.....,..._.. __ ,..._..__,.......,,......,......,..~..._1--,._..,......,.....,,..... ..... .__,. __ ,.......,......,... ..... --.--................ --..--._ ..... --~o.ozo 
:.Z0100 :.Zl100 :.Z:.Z100 23100 

7iJ.e1P980094 ll-9:.Z:.Z Ac:qr6-J11N-98 :.Z314910l EI+ Voltage SIR 70P Noiaer388 
333.9338 BSUB(:.Z56,30,-3.0) P1C1J(5,3,l,O.lO .. ,l55:.Z.o,o.oo .. ,r,rJ Zzp1DB:.Z:.Z5 
DI.AMO:LE LABS 2'e.rt1~ 11:.23 B:LANX 2:'Lil44J76A 
lOO A9. 5E6 

BO 

A6.20:E6 
60 

40 

:.ZO 

:.Z4r00 25 1 00 2'ille 

2.6E6 

:.Z.lE6 

l.6E6 

l. 0:£6 

5.:.ZE5 

o...,.__,,......,......,.......,....-..--....... ....,.. ...... --.,......,.......,.--.--..,.....,..--;.__.,_,._..,... ..... __ ,__.,.......,.. ....... --.--..... -.-...... --..-............... ...-.,......,...--..--~o.ozo 
:.ZO: 00 :.Zl:OO :.Z:.Z:OO :.Z3:00 :.Z4:00 :.ZS 1 00 1".iJae 
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7ile:P980094 ll-9.2.2 Acq:6-JAN-98 .23:49:01 EI+ Voltage SIB 70P 
303.9016 EzpiDB.2.25 
2'BIAM:Ll: LABS 1'a.rt::1'I.I JQJ BLANK 1'I.Il44376A 
10 .21 ·37 .23106 

19100 .20100 .21100 .2.2100 .23100 
rile:P980094 ll-9.2.2 Acq:6-JAN-98 .23:49101 EI+ Voltage SIB 70P 
315.9419 EzpiDB.2.25 
2'BIA.M;I;E LABS 1'e.rt::1'I.I JQ3 Br.AN1C 1'I.Il44376A 
100 .23 05 

BO 

60 

40 

.20 

.24100 .25100 

l.BZ6 

l .5Jl6 

l.lE6 

7.4E5 

.o.~ ....... -... ..... ..,.....,.....,.....,......,......,......,.....,....,.....,.....,..... ..... r-..... ,....,,....,---1'"'-T ...... _,....,.....,.. ..... -+--+.-..,......,.....,.....,....,..... ............... ,....,,....,'""""--. ........... ..i;.o.ozo 
19100 .20100 .21:00 .2.2100 .23100 

rile1P980094 ll-9.2.2 Acq:6-JaN-98 .23149101 EI+ Voltage SIB 70P 
319.8965 EzpiDB.225 
2'BI.AMO'LE LABS 1'e.rt::!l'LI JQJ Br.AN1C 1'Lil44376A 
100 

80 

60 

40 

.24:00 .25100 

.25 07 

1'.i.se 

9 • .2E3 

7.4E3 

5.5E3 

3.7V 

.20 l. BEJ 

o ........................ ..,.....,.....,.....,....,.....,......,.....,....,.....,....,_....,....,......,..... ..... ,....,.....,......,......,._,....,.......,.....,....,.....,.....,....,.....,.... __ ,.....,.....,..... ............................................ o.ozo 
19:00 .20:00 .21:00 ~.2:00 .23:00 

rile1P980094 ll-9.2.2 Acq:6-JAN-98 .23149101 EI+ Voltage SIB 70P 
331.9368 EzpiDB.2.25 
2'BIAJilaLE LABS 1'ezt:1!l'LI JQ3 BLIU'llC 1'I.Il44376A 
10 .21·55 

.21:37 

.24:00 .25:00 1'i.s 

.2.lE6 

.l. 7E6 

l.3E6 

B.4E5 

4 • .2E5 

o . ...,....,.....,....,....,.....,.....,.....,.....,......,.....,.....,....,.....,.....,..... ..... r-,.....,....,,.....;'"""4_.,......,._,....,....., ..... ..,.....,.....,......,.... ..... _.,..... .......... ,....,.....,,.....,__,..., ............. o.ozo 
19:00 .20:00 .21:00 .2.2:00 .23:00 

rile1P980094 ll-9.2.2 Acq:6-JAN-98 .23:49101 EI+ Voltage SIB 70P 
29.2.98.25 EzpiDB.225 
2'B~ LABS 1'e.rt:1'LI K23 BLANK 1'I.I#44376A 
100 .20:14 :.Zl:ll 

.24: 00 .25:00 1'.llre 

l.5E7 

l . .2E7 

B. 71l6 

5.BE6 

.2.91l6 

..... ...,.. ..... ..,.....,.....,....,.....,.....,,...., ........... ...,......,... ..... ..,.....,-..-.,....,.....,.....,.....,. ...... ....,...,.. ....... ..,.....,.... ................. _,.....,. ...... ...,......,... ........... .,.... ..................... o.oJlo 
19100 .20100 .21:00 .2.2100 .23100 

7ile1P980094 ll-9.2.2 Acq:6·J11N-98 .23:49101 EI+ Voltage SIB 70P 
330.979.2"Ezp1DB.2.25 
2'BIAM:Ll: LABS 1'e.rt::1'LI JQ3 BLANK !l'Lil44376A 

.24100 .25100 1'.llre 

100 191.29 .20:17 :.Zlill .21:43 l.3Jl7 

80 l.0Jl7 

60 7.9E6 

40 5 • .2E6 

.20 .2. 6E6 

0 . ....,....,.......,.....,..-r..,.....,.....,.....,......,....,......,.....,....,.....,.....,_....r-,.....,.....,....,,....., ..... ....,......,. ...... ...,.....,....,....,.....,.....,.....,.....,.....,....,.....,.....,..... ...... ,..... ..... ,....., ............ ~o.ozo 
.21:00 .2.2:00 .23100 .24100 .25100 1'ia 19100 .20:00 
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% Chlnl.· I 31.~. Pei< tt.l) 
Hei.ft ·2.82 'Jtts Sim 288 J"9 

¥a fi!e na1e 11225 
Dia ru.e nale ff :P98194 

58 Resd.tt i.oo lltlJ 
~ruber . 1 
Imlzt loo Die EI• 
Swi.tch~ Y(LTflt 
Ref. aasses 292.m, 18.9'61 

5 A 292.9825 J 31.9i! 
B 13.116 K 331.m 
c lfj,817 L 333.931 
D 315.9419 R 3'5.D4 
E 317.SiS 
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G !1.BSJ . 
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I 3:1.9i92 
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TLI Project 
Client Sample: 

44376A 
141-144 4 

Client Project 
Sample Matrix: 
1Ll ID: 

Culp Aluminum Alloys 

Sample Size: 
Dry Weight 
GCColumn: 

2,3,7,8-TCDD 
1,2,3,7,8-PeCDD 
1,2,3,4,7,8-HxCDD 
1,2,3,6,7,8-HxCDD 
1,2,3,7,8,9-HxCDD 
1,2.3,4.6,7,8-HpCDD 
1.2.3.4.6.7.8.9-C>CDD 

2.3,7.8-TCDF. 
1,2,3,7.8-PeCDF 
2,3,4,7,8-PeCDF 
1.,2,3,4!7,8-HxCDF 
1,2,3,6,7.8-HxCDF 
2,3,4,6,7.8-HxCDF 
1,2,3,7,8,9-HxCDF 
1,2,3,4,6,7,8-HpCDF 
1,2.3,4.7.8.9-HpCDF 
1.2.3.4.6.7.8.9-C>CDF 

Total TCDD 
Total PeCDD 
Total HxCDD 
Total HpCDD 

Total TCDF 
Total PeCDF 
Total HxCDF 
Total HpCDF 

M23TRAIN 
194-59-lOA-D 

1.000 
n/a 
DB-5 

Triangle Laboratories, Inc.® 

Date Received: 
Date Extracted: 
Date Analyzed: 

Dilution Factor: 
Blank File: 
Analyst 

0.02 
0.03 
0.02 
0.04 

EMPC 
0.15 
0.24 

1.5 
0.15 
0.22 
0.44 
0.15 
0.20 
0.02 
0.62 
0.08 
0.46 

2.8 9 
0.47 7 
0.37 5 
0.31 2 

12.8 16 
3.7 13 
1.8 11 
0.98 4 

Page I of2 

801 Capitola Drive· Durham, North Carolina 27713 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

Method 23 PCDD/PCDF Analysis (a) 
Analysis File: U980027 

12117197 
12129197 
01/06/98 

n/a 
U980026 
KAS 

0.04 

2.9 
0.85 
0.51 

3.7 
1.9 

Spike File: SPMIT204 
!Cal: UF51058 
Con Cal: U980025· 

% Moisture: n/a 
% Lipid: 
% Solids: 

0.73 
1.32 
1.09 
1.31 

1.17 
0.84 

0.75 
1.60 
1.57 
1.23 
1.33 
1.20 
1.05 
1.02 
1.03 
0.93 

n/a 
n/a 

25:21 
29:37 
32:45 
32:49 

36:03 
39:36 

24:41 
28:35 
29:17 
32:02 
32:09 
32:37 
33:22 
35:01 
36:33 
39:49 

PRJ 
J_ 
J_ 
J_ 
J_ 

B_ 

PRJ 

J_ 

MIT.Z_PSR v 1.0 I. LAJlS 6. ICl.081 

Printed: 10:16 01/10/98 
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TLI Project: 
Client Sample: 

. 13C1r2,3,7,8-TCDF 
13C 12-2.3. 7,8-TCDD 
13Cirl.2.3,7,8-PeCDF 
13C12-l.2.3,7,8-PeCDD 
13C12-l.2.3.6,7,8-HxCDF 
13C11-l.2.3,6,7,8-HxCDD 
13C1rl.2.3,4,6,7,8-HpCDF 
13C1rl.2.3,4,6,7,8-HpCDD 
13C12-l.2.3,4,6,7,8,9-0CDD 

13C12-2.3,4,7,8-PeCDF 
13C1rl.2.3,4,7,8-HxCDF 
13C12-l.2.3,4,7,8-HxCDD 
13C12-l.2.3.4,7,8,9-HpCDF 

37C4-2,3,7,8-TCDD 

13C12-l.2,3.7,8,9-HxCDF 
13C12-2.3,4,6,7,8-HxCDF 

13C12-l.2.3,4-TCDD 
13C12-1.2.3,7,8,9-HxCDD 

44376A 
141-144 

2.6 
2.6 
2.8 
2.7 
2.8 
3.2 
2.9 
3.0 . 
5.3 

3.6 
3.9 
3.6 
3.4 

3.4 

2.9 
2.9 

64.4 
64.1 
69.9 
66.9 
70.9 
80.0 
73.3 
75.4 
66.1 

89.0 
98.1 
90.8 
84.9 

84.8 

73.2 
73.1 

Method 23 PCDD/PCDF Analysis (a) 
Analysis File: U980027 

40%-130% 
40%-130% 
40%-130% 
40%-130% 
40%-130% 
40%-130% 
25%-130% 
25%-130% 
25%-130% 

40%-130% 
40%-130% 
40%-130% 
40%-130% 

40%-130% 
40%-130% 

0.75 
0.81 
1.50 
1.46 
0.51 
1.20 
0.44 
1.05 
0.87 

1.50 
0.51 
1.21 
0.44 

0.50 
0.51 

0.82 
1.21 

24:38 
25:21 
28:34 
29:36 
32:09 
32:48 
35:00 
~6:03 
39:36 

29:16 
32:02 
32:44 
36:32 

25:22 

33:23 
32:37 

25:10 
33:07 

DataReviewer. _____ G __ rr= __ · ____ 01/10/98 

Triangle Laboratories, Inc.® 
801 Capitola Drive· Durham, North Carolina 2n13 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

Page 2of2 Mln_PSR vi.DI, LAll.S 6.10.081 

Printed: 10:16 01/10/98 ..., 0 . '-



Oat.a Review By: 

Initial 

~ 
.... Date ... 

~\.Q.; ~~ Calculat~ lloiae Area: 

The Tot.al Area for each peak with an ion abundance rat.io outside 
~ratio limits has been recalculated according to method requirements. 

Page No. 
01/10/98 

Compound/ 

1 Listing of 09800:278.dbf 
Mat.ched GC Peaks I Ratio I Ret. Ti.Ille 

3.00 

M_Z .... QC.Log Omit Why .. RT. OK Ratio Tot.al.Area ... Area.Pealc.l.. Area.Peak.l .. Rel.RT compound.Name .. ID .. Flags. 

TCDF 0.65-0.89 0.867-1.079 

304-306 DC NL 0:00 0.81 ll5.83 0.000 

KN ll:30 0.77 3,lOl. 66 1,347.18 l,755.48 0.873 

K ll :01 0.74 l,589.17 1,104.95 l,484.Jl 0.894 

K l2: 14 0.76 l,998.81 861.7:2 l,137.09 0.903 

K ll: 38 0.74 12,407.67 5,263.06 7, 144. 61 0.919 

K 22: 57 0.74 7,660.13 3,l64.0l 4,396.1:2 0. 93:2 

K l3: 21 0.73 7, 08:2.06 l,977 .47 4,104.59 0. 948 

K l3 :.37 0.73 4,393.6l 1,849.50 l, 544 .12 0.959 

23:56 0.73 5,303.84 l,l33.61 3, 070.23. 0.97l 

l4:04 0.75 8,779.06 3,757.l8 5, Oll. 78 0.977 

l4: 14 0.7l 2,545.:.21 1,062.80 l,48l.41 . 0. 984 

24: 29 0.75 2,597.34 l,U0.82 l, 486. 52 0.994 

l4: 41 0.75 7,981.71 3,408.46 4.573.25 LOOl 2378-TCOF AN 

l5:05 0.72 1,704.17 714.97 989.20 1.018 

25:17 0.73 1,460.68 617.8l 842.86 1.026 

25:33 0.70 317.56 130. 77 186.79 1. 037 

l6:23 0.78 207.51 91.01 116.50 l.071 J 

304-306 16 Peaks 70, 131.lO 

.3Cl:2-TCDF 0.65-0.89 0. 959-1. 041 

16-318 DC NL 0:00 RO l.19 16.21 0.000 

DC WL ll:26 RO l. 43 13. 33 0.911 

DC WL 23:01 0.86 41. 84 0.934 
:Z4 :13 RO 0.37 7l.55 31.56 85.62 0.983 

:Z4: 38 0.75 17,6:28.79 7,570.49 10,058.30 l. 000 13C12-2378-TCDF ISO 

25:04 RO 0.26 69.83 30.38 117. 68 1.018 

316-318 3 Peaks 17' 771.17 

----------------------- Above: TCDF / TCDD Follows ----------------------

TCOD 0.65-0.89 0.895-1.047 
3l0-32:z DC NL 0:00 RO 0.38 9.l4 0.000 

KN 2l:49 0.78 5,487.47 l,412.32 3,075.15 0.900 
KN l3:13 0.78 3,130.87 1,369.8:2 l, 761. 05 0.916 
K :23:30 0.70 336.73 138.81 l97.9l 0.9l7 
K l4: 12 0.76 951. 4:Z 411.12 540.30 0.955 

24: 26 0.75 517.65 221.37 296. 28 0.964 
24: 51 0.82 218.99 98.44 120.55 0.980 J 

M 25: 14 0.77 939.00 408.00 531. 00 0.995 
AN 25:21 0.73 65.50 27.60 37.90 l. 000 2378-TCOD AN PRJ 

25: 3l RO 0.60 86.ll 37 .46 6l.79 1.007 J 

25: 42 0.80 96.75 43.10 53.65 l.014 J 

0 0 SN 25:53 RO l.10 27.05 l.021 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive· Durham, North Carolina 2n13 Printed: 10:16 01110/98 
Phone: (919) 544-5729 • Fax: (919) 544-5491 73 



Page No. 2 Listing of U980027B.dbf 
Ol/l0/98 Matched GC Peaks / Ratio I Ret. Time 

Compound/ 
M_Z •.•• QC.Log Omit Why .. RT. OK Ratio Total.Area ... Area. Peale . l •. 

0 0 SN 26:09 RO l.84 9.77 

0 0 SN . 26 : :a RO l. 00 27.24 
3:Z0·32:l 10 Peaks ll,830.49 

37Cl·.TCOD 
328 DC NL 0:00 7.49 

DC WL :l2:50 . 33. 91 

DC WL . :l2:59 8.84 

DC WL 23:07 :l04. 08 

:l4:00 l,668.99 l,668.99 
24: 13 41.00 41.00 
24: 4l ll.17 ll.17 
25:22 ll,362.90 ll,362.90 
25: 45 482.43 482.'3 

328 5 Peaks 13,566.49 

l3Cl2·TCOO 0.65·0.89 
332-334 DC NL 0:00 RO :l.88 18.25 

25:10 0.82 18,667.15 8,431.25 
:is: :a 0.81 13,386.86 6,010.87 
:25:41 0.89 380.66 179.0:2 

332-334 .3 Peaks 32,434.67 

----------------------- Above: TCDD / PeCDF Follows 

PeCDF l.32-1.78 
340-34:2 DC NL 0:00 RO 0.80 6.12 

:26:36 l. 49 l,836.97 1,099. 71 
D 0 SN 26:5:2 RO 0. 43 18.77. 
0 O· SN :l6:56 RO 1. 81 30.98 
0 D SN :l7:04 RO 0.78 :ll.68 
0 0 SN :27: 14 1.57 30.62 
D D .SN :27:21 1. 74 :l9.31 

:27:36 l. 54 56:2.55 340. 7:2 

:27: 43 l. 52 3,50:2.29 2, 114. 09 
27:53 1.56 805.11 490.5:2 
28:12 l.52 1,116.79 673.40 
:l8:18 l. 4 7 l,6:l9.08 969.35 

M :l8:30 1. 54 716.00 434.00 
AN :28:35 1.60 579.00. 356.00 

:28:45 1.50 518.48 3ll. 36 
:i!8: 52 1. 53 844.84 510.75 
:l9:17 1.57 8:21. 24 501.37 
:29::25 l.45 l,071.84 635 .13 
:29:45 1. 3:2 205.97 117 .07 

D D SN 30:01 RO 0.63 :22.80 
30:15 RO 1.15 87.26 53 .04 

340-34:2 l4 Peaks 14,297.4:2 

l3Cl:2-PeCDF l.32-1.78 
352-354 DC NL 0:00 RO :2. 20 :2.37 

:27:44 1.57 70.25 42.94 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive· Durham, North Carolina 2n13 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

Area . Pealt. 2 .. Rel.RT Compound. Name .. ID .. Flags. 

l.032 
l.039 

0.921-l.079 
0.000 
0.901 
0.907 
0.912 
0.947 
0.955 
0.974 
l.001. 37Cl·TCDD CLS 
l.016 

0. 921· l. 079 
0.000 

10, 235. 90 0.993 l3Cl2-l234-TCDD RSl 

7,375.99 l. 000 l3Cl2-2378-TCDD ISl 
:201. 64 l. 013 

---------------------

0.925-1.065 
0.000 

737.26 0.931 
0.940 
0.943 
0.947 
0.953 
0.957 

:2:21. 83 0.966 
1,388.20 0.970 

314. 59 0.976 
443.39 0.987 
659.73 0.991 
:28:2. 00 0.998 
:2:23. 00 l. 001 1:2378-PeCDF AN 
:207.12 l. 006 
334 . 09 1.0ll 
319.87 1. 0:25 :23478-PeCOF AN 
436.71 1.030 
88.90 l.041 J 

1.051 
46.28 1.059 J 

0.860-1.140 
0.000 

:27.31 0.971 

Printed: 10:16 01/10/98 
.74 



Page No. 
01/10/98 

Compound/ 

3 Listing of 0980027B.dbf 
Matched GC Peaks I Ratio I Ret. Time 

M_Z .... QC.Log Omit Why .. RT. OK Ratio Total.Area ... Area.Peak.l .. Area.Peak.2 .. Rel.RT Compound.Name .. IO .. Flags. 

352-354 

28:34 
28:51 
29:01 RO 
J9: 16 
:l9:45 RO 
29:56 

7 Peaks 

1. 50 
1. 66 
5.26 
1. 50 
3.37 
1. 7:2 

14, 902. 92 
274. 0:2 

29. 20 
l:l,815.90 

J8. 64 
:25. 51 

:28,146.44 

8,950.65 
171. 03 
60.J8 

7,693.9J 
37.85 
16.H 

5.952.:27 
lOJ. 99 
11.45 

5,l:ll.98 
ll.J3 
9.37 

l.000 13Cl2·PeCDF 123 IS2 
1.010 
1.016 
l.OJ5 l3Cl2-PeCDF 234 SURl 
1.041 
1.048 

---------------------- Above: PeCDF I PeCDD Follows ---------------------

PeCDD 
356-358 

356-358 

D 

D 

J.3Cl:2· PeCDD 
368-370 

368-370 

1.32-1.78 

DC NL 0:00 RO 0.85 
27:49 RO 0.59 

0 SN J8:05 RO 0.04 
J8:18 1.49 

0 

28: 33 
28: 41 

28:53 
SN 29:02 RO 

29:07 RO 
J9:19 

l.54 
1. 54 
1.65 
0.92 
2.06 
1.38 

:29: 27 RO 0. 66 
:29:37 
:29:45 

DC SN :29:59 RO 
30:05 RO 

1. 3J 
1. 4 7 

2. 39 
1.83 

DC SN 30:17 RO 0.99 
DC SN 30: 21 RO 0. 24 

11 Peaks 

1.32-1.78 
DC NL 0:00 RO 0.81 

:27:42 1.33 
DC SN 28:33 RO 1.28 

29:36 1.46 
:29:44 
29:56 
30:05 RO 
30: 15 RO 

DC SN 30:28 
6 Peaks 

1. 57 
1. 43 
2.30 
1. 04 
l. 36 

3.14 
754.3J 

9.84 
53.38 

477.26 
.90.57 
285.96 

35.17 
80.12 

130.21 
56.36 
72.94 
47.53 

5.23 
35.39 

3.88 
1. 23 

2,084.04 

0.63 
37.28 

5.63 
7,368.03 
l,073.94 

83. 42 
23.92 
18.75 

8.04 
8,605.34 

458.51 

31.98 
289 .19 
54.90 

178.09 

64.78 
75.60 
34. 26 
41. 51 
28.31 

25. 43 

:U.30 

4,375.81 
655.84 

49 .14 

n.57 
11.40 

0.935-1.0:2:2 
0.000 

779.:27 0.940 
0. 949 . 

21.40 0.956 
188.07 0.965 

35.67 0.969 
107. ·57 o. 976 

0.981 
31.42 0.984 
54.61 0.990 
51. 90 0. 995 
31.43 1.001 1:1378-PeCDD 
19.22 1.005 

1.013 
13.88 1.016 

1. 023 
1. 025 

0.865-1.135 
0.000 

15.98 0.936 
0.965 

J 

J 

J 

J 

J 

AN J 

J 

J 

:2,992.22 1.000 13Cl2-PeCDD 123 IS3 
418.10 

34. 28 
9.38 

10.93 

1. 005 
1.011 
1.016 
1.022 
1. 029 

---------------------- Above: PeCDD I HxCDF Follows ---------------------

HxCDF 
374-376 

l. 05-1. 43 
DC NL 0: 00 RO l. 62 

31:05 1.:23 
31:14 

31:23 RO 
31: 31 
31:41 
32:02 

1.31. 

1. 02 
l. 26 
1. 32 
1. 23 

:n.97 
6:25.75 

1,369.52 
98.58 

166.:25 
88.38 

1,154.34 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive • Durham, North Carolina 27713 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

344.90 
776.48 

54 .57 
92.60 
50.J9 

637.8:2 

0. 962-l. 047 
0.000 

280. 85 0. 967 
593.04 0.971 
53.46. 0.976 

0.980 
0.985 

J 

J 

J 

73.65 
38.09 

516.52 0.996 123478-HxCDF AN 

Printed: 10:16 01/10/98 ,.. .. ' 
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Page No. 
01/10/98 

Compound/ 

4 Listing of 0980027B.dbf 
Matched GC Peaks / Ratio / Ret. Time 

M_Z .... ·QC.Log Omit Why .. RT. OK Ratio Total.Area ... Area.Peak.!.. Area.Pealc.2 .. Rel.RT Compound.Name .. IO .. Flags. 

374-376 

AN 
M 

13Cl2-HxCOF 
384-386 

384-386 

32:09 
'32: 15 
32:26 
32:37 
33:22 
33:28 

12 Peaks 

1. 33 
1.35 
1. 21 
1.20 
1.05 
1.33 

0.43-0.59 
DC NL 0:00 RO 

31:04 
32:02 
32:09 
32:37 
33:05 RO 
33:14 RO 
33:23 

7 Peaks 

0.88 
0. 44 

0.51 
0.51 
0.51 
0.26 
1.56 
0.50 

495.90 
129.03 
197. 98 
506.44 

34.10 
117.30 

4,963.57 

5.84 
20.73 

8, 412. 04 
10,390.36 
9,665.99 

27.92 
6.51 

7,458.64 
35,962.21 

282. 71 
74 .OS 

108.59 
275.86 
17.50 
67.00 

6.30 
2,835.75 
3,516.05 
3,266.71 

9.43 
6.73 

2,493 .. 12 

213.19 1.000 123676-HxCDF 
54.98 1.003 
89.39 1.009 

AN 

AN 

J 

J 

230.58 1.015 234678-HxCOF 
16.60 1.038 123769-HxCOF 
50.30 1.041 

AN PRJ 

0.876-1.124 
0.000 
0.966 14.43 

5,576.29 
6,674.33 
6,399.28 

36.73 
4.31 

0.996 13Cl2-HxCDF 478 SUR2 
1.000 13Cl2·HxCOF 678 IS4 
1.015 13Cl2-HxCOF 234 ALT2 
1.029 
1. 034 

4,965.52 1.038 13Cl2-HxCDF 789 ALTl 

J 

---------------------- Above: HxCDF / HxCDD Follows ---------------------

HxCDO 
390-392 

390-392 

13Cl2-HxCOD 
402-404 

402-404 

1.05-1.43 
DC NL 0: 00 RO 

31:34 
32:01 
32:13 RO 
32:22 

0.70 
1. 22 
1. 22 
1.48 
1. 37 

DC SN 32:37 RO 4.95 
32:45 1.09 
32:49 1.31 
33:07 RO 1.50 

DC SN 33:26 ·RO 1.71 
7 Peaks 

1.05-1.43 
DC NL 0: 00 RO 

32: 13 RO 
32:44 
32:48 
33:07 

4 Peaks 

1. 60 
1. 02 
l. 21 
1. 20 
1.21 

6.97 
90. 71 

476.41 
197.79 

30.51 
4.48 

31. :n 
77. 92 
86.24 

5.53 
992.79 

7.66 
18.82 

5,765.04 
8,672.25 

10,895.05 
25,351.16 

49.89 
263.12 
131. 09 
17.65 

16.31 
44.17 
57. 63 

10.42 
3,158.14 
4,729.10 
5,960.87 

---------------------- Above: HxCOO / RpCDF Follows 

HpCDF 
408-410 

D 

0.68-1.20 
DC NL 0:00 RO 1.36 

35:01 
35:18 
35:26 

0 SN 35:40 RO 
DC SN 35:46 RO 

1.02 
1. 01 
1.11 
0.54 
2.70 

DC SN 35:59 RO 1.70 

7.38 
1,443.50 

273.19 
304. 94 

9.96 
4.45 
6.63 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive • Durham, North Carolina 2n13 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

727. 74 
136.99 
160.71 

0.958-1.014 
0.000 
0.962 40.82 

215.29 
88.30 
12.86 

0.976 
0.982 
0.987 
0.994 

J 

J 

14.90 0.998 123478-HxCOO 
33.75 1.001 123678-HxCOO 
38.50 1.010 123789-HxCDO 

1.019 

AN J 

AN J 

AN J 

0.970-1.030 
0.000 
0.982 10 .18 

2,606.90 
3,943.15 
4,934.18 

0.998 13Cl2-HxCDO 478 SUR3 
1.000 13Cl2·HxCDO 678 IS5 
1.010 13Cl2-HxCOO 789 RS2 

0. 996-1. 049 
0.000 

715.76 1.000 1234678-HpCDF AN 
136. 20 1. 009 
144.23 1.012 

1.019 
1.022 
1.028 

Printed: 10:16 01/10/98 
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Page No. 5 Listing of U980027B.dbf 

01/10/98 Matched GC Peaks / Ratio I Ret .. Tillle 

Compound/ 
M_Z .... QC.Log Omit Why .. RT. OK Ratio Total. Area ... Area . Peak . l .. Area. Peak. 2 .. Rel.RT Compound.Name .. IO .. Flags. 

36:33 l. 03 136.05 69. ll 66.94 l.044 1234 789-HpCDF AN .] 

DC SN 36:46 RO 0.55 5.02 l.050 

DC SN 36:55 RO 0. 48 2. 49 l.055 

408-410 4 Peaks :Z,157.68 

l3Cl:Z-HpCOF 0.37·0.Sl 0. 943-l.114 
418-4:10 DC NL 0:00 RO 0:66 10.79 0.000 

35:00 0.44 6,563.47 2,00:Z.40 4' 561. 07 l.000 l3Cl2-HpCOF 678 IS6 

36:32 0.44 4,469.Sl l,370.05 3,099.46 l.044 l3Cl2-HpCDF 789 SO'R4 

418-4:10 :i Peaks 11,03:1.98 

---------------------- Above: HpCDF I HpCOO Follows ---------------------

HpCOO o. 88-l.20 0.975-1.005 

424-426 DC NL 0:00 RO 0.02 0.06 0.000 
35:17 l.13 229.68 121. 98 107.70 0.979 
36:03 l.17 225.52 121. 39 104.13 l.000 1234678-HpCOO AN 

424-426 :i Peaks 455.:ZO 

l3Cl2·HpCOO 0.88-l.20 0. 972-l. 028 
436-438 DC NL 0:00 l. 02 13.88 0.000 

36:03 l. 05 5,964.62 3,054.56 2,910.06 l.000 13Cl2-HpCDD 678 IS7 
436-438 l Peale 5,964.62 

---------------------- Above: HpCOD I Octa-COO and COF Follows ----------

OCOF 0.76-l.02 
44:2-444 DC NL 0:00 0.98 3.07 

DC WL 34: 2:2 RO 0.:22 1.19 

DC WL 34:31 RO l. 31 2. 34 

DC SN 35:44 RO l. 8:2 l. 78 

DC SN 35:53 RO l.12 l. 98 
DC SN 36:17 RO 0.35 l. 00 

DC SN 36:40 RO 0.14 0.59 
DC SN 37:07 RO 0.59 l. 87 

DC SN 37:57 RO 0. 4 7 6. 77 

DC SN 38:08 RO 0. 7l :Z.36 

DC SN 38: 3:2 RO l. 05 3.04 
39:49 0.93 614.76 
40:04 0.76 16.14 

DC SN 40:13 0. 77 8.60 
DC SN 40:20 RO :i.35 1.95 

DC SN 40: :26 RO l.18 3.76 

DC SN 40:37 RO l.36 3.67 
442-444 :i Peaks 630.90 

OCDO 0. 76-l. 02 
458-460 DC NL 0:00 RO l.20 0.09 

39:36 0.84 260.87 
DC SN 39:52 RO 0.43 3.82 

DC SN 39:57 RO 4.08 :Z.17 
458-460 l Peak 260.87 

Triangle Laboratories, Inc.® Analytical Services Division 
80l Capitola Drive• Durham, North Carolina 2n13 
Phone: (919) 544-5729 ·Fax: (919) 544-5491 

0.899-1.101 
0.000 
0.868 
0.872 
0.90::i 
0.906 
0.916 
0.926 
0.937 
0.958 
0.963 
0.973 

295.87 318.89 l.005 OCDF AN 
6.98 9.16 l.012 

l.016 
1.019 
1.021 
l.O::i6 

0.899-1.101 
0.000 

119.05 141. 82 l.000 ocoo AN 
l.007 
l.009 

Printed: 1 0: 16 01/10/98 
,...., ,... ... ( 



Paqe No. 
01/10/98 

Compound/ 

6 Listin9 of U980027B.dbf 
Matched GC Pealcs / Ratio / Ret. Time 

M_Z .... QC.Loq Omit Why . :RT. 011: Ratio Total.Area ... Area.Peak.l .. Area.Peak.J .. Rel.RT Compound.Name .. ID .. Flaqs. 

13Cl2·0COO 
470·472 

0.76-1.02 
DC NL 0:00 RO 39.25 

0.996·1.004 
0.000 

39: 36 0. 87 
0.08 

7' 849 .13 
7,849.13 

3,641.39 4,207.74 1.000 13Cl2-0COO 
470·472 l Peak 

Column Des.er i ptio n ........... . 

M_Z ·Nominal Ion Masa(es) 
.. RT. ·Retention Ti.me (mm:ss) 
Rat.l -Ratio of M/M+2 Ions 
OK -RO-Ratio Outside Limits 
Rel.RT-Relative ·Retention Time 

••• End of Report ••• 

"Why" Code Description ........ . 

WL-Below Retention Time Window 
we-Above Retention Time Window 
SH-Below Signal to Noise Level 
<M-Below Method Detection Limit 
NL-Channel Specific Noise Level 

QC Loq Desc ........ . 

A.- Peak Added 
K-Peak Kept 
D-Peak Deleted 
T·Time Changed 
M-Peak Area Changed 

· N.-Name Changed 
X·Ether Interference 

IS8 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive • Durham, North Carolina 27713 Printed: 10:16 01/10/98 
Phone: (919) 544-5729 ·Fax: (919) 544-5491 7a 



rile:U980027 ll-724 Acq: 6-J11N-l998 18107:52 GC EI+ Voltage SIR 70S Noise:28ll6 
303.90l6 1:2 BSUB(256,30,-3.0) PICD(9,5,J,O.l0\\,ll2464.0,l.OO\,l,T) Ezp1N1JB5US 
1'RIAM;LE LABS TtUt:tl.il44376a er RT"To \'t - 1'1~ 
lOO ,. ,,q,qc> A3 76E7 A3. lE7 

AS. 26E7 '-""- I / O • 

A3.26E7 

7.6E6 

6.lE6 

4.6E6 

3.lE6 

l.5E6 

0•+.L..p...:...,--.,...o;.,..;:,,;:.....:,.--.,,._ ...... ...i,.._,...:;:;-.,....;lo.p'....,.:""'-r--'\--~~~~~'!"'-_,4-+,L.,~,.:::io ...... ....,......,.~,....."""'-...~-...,J;.0.0EO 
23:00 24:00 25100 

rile:U980027 ll-724 Acq: 6-JaN-1998 18:07:52 GC Ia+ Voltage SIR 70S Noise134800 
305.8987 r:2 BSUB(256,30,-3.0) PICD(9,5,J,O.l0\,l39200.0,l.OO\,r,T) Ezp1N1JB5US 
1'RIANr:LZ LABS Tezt:t.LJ.#44376a ~ BLaJIJ[' 

lOO 

80 

60 

40 

20 

A7.l4E7 

A4.40E7 A2.54E7 

A5.02E7 A4. 7E7 

26100 u. 

l.OE7 

8.lE6 

6.1%6 

4.l'E6 

2.0E6 

0•.+..1....~----..t...~~~~"'-..... -.1,.--...:..:::;:.....,..~,,l-~"'-..-~--~...:;.:::....~ ..... .:..,. ...... ,1....J,...t.....;.~,.:::i. .......... --..-...,...--. ..... .,_....,... ..... .r.o.axo 
22:00 23:00 24:00 25:00 

rile:U980027 ll-724 Acq: 6-J11N-l998 18:07:52 GC EI+ Voltage SIR 70S Noise:5428 
3l5.94l9 1:2 BSUB(256,30,-3.0) P1CD(9,5,3,0.l0\,2l7l2.0,l.OO\,P,'l') Ezp:N1JB5US 
1'RI.AM;I.E LABS ioezt:t.LJ.14437611 ~ BIAJlr 
lOO A7. 7E7 

80 

60 

40 

26:00 'l'iJll 

l.8E7 

l.51:7 

l.lE7 

7.3E6 

20 3.7E6 

0-;..._,........,,_.... ....... ..,........,--....--...,...-r--.--...--.---.--x-....--...-...--....---x--r"'-,..,....,.......,........, __ ...--.--r--r-....--...-..--...-...,...-r.._o.oED 
22:00 23:00 24:00 25:00 

rile:U980027 ll-724 Acq: 6-J11N-l998 18:07:52 GC EI+ Voltage SIR 70S Noise:4578 
317.9389 P:2 BSUB(256,30,-3.0) P1CD(9,5,3,0.l0\,l83l2.0,l.OO\,P,'l') Erp1NDBSUS 
XJlIANr;LE LABS !I'ezt: t.LJ.14437611 ~ BLABr 

26:00 T.iJll 

lOO Al. lE8 2.4E7 

80 l.9B7 

60 l.5E7 

40 9. 7E6 

20 4.91:6 

O·~ ...... --...-....... --.--.,..........,..--.--.,.......,........,,_....,.......,........,--.,......,...--.--..-....,...__,J....~...,.......,,_...__.....,..----....--.....--...-....... ....,.--...-...,..._,..i..O.OEO 
22:00 23:00 24:00 25:00 

Pile:U980027 ll-724 Acq: 6-J1iN-l998 18:07:52 GC EI+ Volta~e SIR 70S 
330.9792 1:2 E.rp:N1JB5US 
XRIANr:LE LABS Xezt:tl.il44376a ~ BI.Allr 
100 21:29 21:53 22:38 :JJ:32 23:53 24:33 25:09 

26:00 

25:42 26·05 26:24 

'l'ae· 

9.SE7 

7. 9E7 

5.9B7 

40 3.9E1 

20 2.0E7 

O·-+--r--....--...,...--,.--.,......,.........,--..... ......,........,.--..... ...,..--.--.,.......,........,--.,......,.........,--..... ...,..--.--..... -.---.--..... -x--r--x--r--x-...,...-r•O·OEO 
22100 23100 24:00 25:00 

rile1U980027 ll-724 Acq: 6-JJIN-1998 18107152 GC EI+ Voltage SIR 70S 
375.8364 P:2 E.rprN1JB5US 
XRIANr;LE LABS Tezt: t.LJ.14 43 76a ~ .BLAlllJt" 
100 

26:00 

:36 • O:J 

'l'.iJll 

4.7E4 

3.8U 

2.U4 

l .!11:4 

9.4:£3 

o·~~....::~~:l:;!l~~!;ll::~~!!..!:~~~::i:=!;=-:;=:~::=;:~~~~~~'!.-..Ul:~.l::~£!.::~~!.....!~!--~~.!!!...!-~~~o.oro 
22:00 25100 :36100 !1':1.lle 
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7iJ.e:U980027 ll-724 Acq: 6-JaN-1998 18:07:52 GC EI+ Voltage SIR 70S Noise:20l2 
Jl9.8965 7:2 BS'C11J(256,30,-J.OJ PICD(7,5,3,0.l0\,804B.O,l.00\,7,'l') ZZp:NDB5US 
DIAHtOI.E LABS 'l'ezt:tLJ.14437611 %L.1 BUlU' 
lO 2. lE7 

Al.37E7 

J&4.lll6 
J&2.2lE6 A4.49E6 

5.2E6 

4.2%6 

3.U6 

2.lE6 

'~.l.._,~..,._-.1.,......~__.'j::::.o--,.~....---,--"'-r-~~::::;........, __ ~.....,...-4-~...-""'1"'--.... -..--..,....--.--..,...~.--....,...--+.0.0EO 
23:00 34:00 35:00 36:00 

7iJ.e:U9B0027 ll-724 Acq: 6-J1Jlr-l99B 18:07:52 GC rI+ Voltage SIR 70S Noise:5307 
32l.8936 7:3 BS'C11J(256,30,-J.O} PICD(7,5,3,0.l0\,2l23B.O,l.OO\,l','l'J ZZp:NDB5US 
DIAB:I.E LABS 'l'ezt:tLJ.#44376.s %L.1 llL.Ulr 
100 3. BE7 

BO 

'l'iJle 

6.BE6 

5.4E6 

60 Al.76E7 4.lE6 

40 2. 7E6 

20 A5.65E6 l.4E6 

04-.1.....,....::._,.--'.-~--~:::-.,...__,--...,.......t..,..-ll-F;;;;...;~....,.--~-..,...-~~ .... ....,.,--..,.. __ ,__-..--..,........,,......_,..--..,-.....,~O.OEO 
23 I 00 24 I 00 35: 00 36: 00 

7ile:C19BOOi7 ll-734 Acq: 6-JAB-l99B 1B:07:52 GC EI+ Voltage SIR 70S Noise:l4B67 
33l.936B 7:2 BS'C11J(356,30,-3.0} PICD(7,5,3,0.l0\,5946B.O,l.00\,7,'l') ZZp:NDB5US 
DIAMOLE LABS 'l'ezt:tlil4437611 2!LI .llLAlllZ' 
lOO AB. 3E7 

BO 

'l'ime 

2.2E7 

l.BE7 

60 6.0lE7 l.3E7 

40 B.BE6 

20 4.4E6 

0'.+-------.------..---..-...... --...---.,.........,.--..,..--..-...,.--...---.--"-"...:i:..,..~.-....,------...-----....,.--..,... __ .,....__,~0.0EO 
23: 00 24 I 00 25: 00 26: 00 

7iJ.e1U9B0027 ll-734 Acq: 6-JJUr-l99B lB:07:52 GC EI+ Voltage SIR 70S Noise:5153 
333.933B 7:2 BS'C11J(256,30,-3.0J PICD(7,5,3,0.l0\,206l3.0,l.00\,7,'l'} E:.r:p:NDB5US 
DIAM;;LE LABS 'l'ezt: tli.14437611 %Z'.I Br.AD' 
lOO Al. :ZEB 

80 
7.38E7 

'l'iille 

/:1.6E7 

2. lE7 

60 l.6E7 

40 l.lE7 

20 5.3E6 

04-....,....--.---..----.---.---..... -..---.---,......-.---,.... ...... --..,.........,.-1. ....... ..x..,....::..,.--~---,.........,..--...--.,----.---..---.~o.ozo 
23: 00 34 I 00 25 I 00 26: 00 

7iJ.e:U9B0027 ll-724 Acq: 6-JJtN-1998 18:07:52 GC EI+ Voltage SIR 70S Noise:3744 
327.8B47 7:2 BS'C11J(256,30,-J.OJ PICD(7,5,3,0.l0\,l4976.0,l.OO\,l','l'J Ezp:NDB5US 
DIAM:LE LABS 'l'ezt: tli.14437611 %Z'.I BLaBJr 
100 Al. 4E8 

80 

60 

40 

20 Al.67V 

0-+---.-------.---..---..-...... --.......... ~ ...... --..... --..-...,.--..... --..-...... --....... _.;:: .... ....,."""" ..... --..--..--..... --..... --.--...... ~ 
23 I 00 34 I 00 25 I 00 26 I 00 

7iJ.e1C1980027 ll-724 Acq1 6-JJtN-1998 J.8107152 GC EX+ Voltage SIR 70S 
330.9792 7:2 BzptNDB5US 
DIAMar.E LABS 'l'art:: tLJ.14437611 2!LI .ar.AlD: 

'l'iJle 

J.00 33rl6 23:33 23153 24133 25:09 25142 26•05 26134 9.8E7 

80 7.9t1 

60 5.9E7 

40 3.9E7 

~ 2.0E7 

o-+---....-...... ---.---....---.--...... --...---,.... ...... --..... --..-...... --..... --.--...... --...---............ ---.---..--..--..... --...---.----.-0.ozo 
23100 25:00 2'.ia 

8(} 



ril.e:U9S0027 ll-724 Acq: 6-J71N-l99S lS:07:52 GC EI+ Voltage SIR 70S Noise:lS62 
339.S597 7:2 BSUB(256,JO,-J.OJ P1'J)(7,5,3,0.l0\,744S.O,l.OO\,:l',T) ZZp:NDB5US 
TR.IAM;Ll.' LABS Te.rt: t:.J.il44376a :r.tI BLANlC 
100 A2. lE7 

Al.lOE7 
A9.69E6 

5.lE6 

4.lZ6 

3.l.E6 

40 2.lE6 

20 l.OE6 

0•.J.....,.L..."""4i--...---....,......,..--.,..........,."-.i..,-.....;i;;.-~.;;;....,......i....,.;:w....-~~r,.-;::,,,,.--...,..t.___,:i:..-...;i.--~:..,..---~--...c.""l'----.---.-J;.0.0EO 
21:00 as:oo a9100 30100 

7il.e1C19S0027 ll-724 Acq1 6-J3B-l99S lS107:52 GC EI+ Voltage SIR 70S Hoiae123l3 
341.8567 :ria BSUB(256,J0,-3.0J P11:1)(7,5,J,O.l0\,9252.0,l.00\,:1',T) Ezp1NDBSUS 
TRI.ARl;l;Z LABS Te.rt:: tl.i 14 43 76a x:z;.I .8LABr 
100 Al. 9V 

so 
60 A7.37E6 

A6.60E6 

27:00 28:00 29:00 
:l'il.e1C1980027 ll-724 Acq: 6-J71N-l998 18:07:52 GC EI+ Voltage SIR 70S Noise:l023 
351.9000 :1':2 BSUB(256,J0,-3.0J P1'J)(7,5,J,O.l0\,4092.0,l.OO\,:l',T) ZZp1NDB5US 
TRIAM;LE LABS . Te.rt: t:.J.il44376a :r.tI JQ;JlJU' 

100 

so 
60 

AS. 5E7 
A7. 69E7 

30:00 

riae 

2.4E7 

l.9E7 

l.4E7 

40 9.6E6 

20 4.SE6 

0'.J.......---.---.---...---.---.---...-...-,.---.---..---.---.---,__...:;::=--...---.---.,J.--.;:::..-. ....... ...,...--...-__,.--...,...--...---.--...,.....i:..O.OEO 
27:00 28:00 29:00 

7ile:C1980027 ll-724 Acq: 6-J71N-l998 18:07:52 GC EI+ Voltage SIR 70S Noise:463 
353. 8970 r12 BSUB( 256, JO, -3. 0) P:tr1'(7,5,J, 0 .l0\,1852. O,l. 00\,r, TJ Ezp:NDBSUS 
TRIANr;I.E LABS Tezt:tl.il44376a %LI BLANK 
100 AS. 5E7 

A5.l2E7 

30:00 Tillle 

l.6E7 

80 l.JE7 

60 9.8E6 

40 6.5E6 

20 3.JE6 

O.i...,....--.--....---...---.---.---..-.....,...,......,...--...---.--...,...__.,__...:;::-...---.---.,J.--;::..-. ....... ...,...--,.-_,.--...,...--..-_,.--...,.....i:..O.OEO 
27:00 28r00 29:00 

ril.e1U980027 ll-724 ACq: 6-J71N-l998 18:07:52 GC EI+ Voltage SIR 70S 
330.9792 :1'12 1!rp1NDBSUS 
TRIANr:LE LABS Tezt:tJ.il44376a :r:LI BLANK 
100 26:48 27:17 27:46 28:01 28:25 28:43 29:06 

30:00 Tillle 

29:42 30•19 30:37 9.9E7 

7.9E7 

6.0V 

40 4.0V 

20 2.0E7 

o..._...-....., __ ...,.. __ .,.....--..---.---...---...---.---.,---.--...,...--.--...,..--..-.....,.--....... --...---.---.---...---.--...,...--...---.--........... 0.ozo 
27100 28100 29100 

7il.e1C1980027 ll-724 Acq1 6-.DlB-l99S 1810715:.Z GC EI+ Voltage SIR 70S 
409.7974 :1'1:Z 1!rp1NDBSUS 
2!llIANGLE LABS Te.rt::tl.il44376a %LI BLANlC 
100 

80 

60 

40 

20 

26138 

:Z7:l3 
29115 

30100 

30 00 

30::.ZO 

T;Uie 

3.2E4 

2. 5E4 

l.9E4 

l.JE4 

6.4EJ 

ot.1!.~::!!..,~~~~~:.:t-~~~~~~~~~=-~:..!.!:...,:..!..,!'....!!:::~~~~~~...!.!!!...~~~!!!....!::....!_..!.~~~~J:.o.oEo 
27100 291 00 30100 Time 

8l 







J. Bl 0 

J89.8l56 7:J BSf111(256,JO,-J.O) P1CD(7,5,J,O.l0,,7728.0,l.00,,7,r) 
DIAM;LZ LASS rezt:tlil44J7611 1!r.I BLAJIIC 
lO A2. 3E6 

80 

60 

40 Al.3lE6 

:JO A4.99E5 A4.4:ln 

Jl:48 32:00 32zl2 32:24 32136 32148 33100 33112 
7ilerU980027 ll-384 Acqr 6-J1111-l998 l8r07r5:J GC EI+ Volt:a99 SIR 708 Boiser2759 
391.8127 713 BSUB(256,30,-3.0J P1CD(7,5,3,0.l0,,ll036.0,l.00,,7,r) E%prNDB5US 
XBIAM;LZ LASS reztrtlil44376a 1!r.I BLANK 
lOO A2. 5E6 

80 

60 

40 A8.83E5 

20 A4.08E5 
A3.38E5 

31:36 31:48 32:00 32:12 32:24 32rJ6. 32:48 33100 33rl:J 
7ile1U980027 ll-384 Acq1 6-JAN-1998 18107152 GC EI+ Voltage SIR 70S Noise:2739 
40l. 8558 7:3 BSUB( :J56,JO, •3. 0) P1CD(7, 5,3, 0. lO,, 10956. O,l. 00,,7,r) E%p:NDB5US 
TRIANt;I.E LASS 7'ezt:tlil44376a 1!r.I BLANE 
lOO AS. 6E7 

A4. 73E7 
80 

60 

40 

20 

8.4E5 

6.7E5 

5.0E5 

3.4E5 

l.7%5 

o.ozo 

33:24 33:36 rue 

6.8ZS 

5.5E5 

4.lE5 

:J. 7E5 

l.4E5 

O.OEO 
33:24 33:J6 Tillie 

l.5E7 

l.2E7 

8.8E6 

5.9E6 

:J.9E6 

o...i..,........,...,....,..,...,....,.........,...,...,....,..,...,....,.........,...,...,...,...,...,....,..... ....... ,........,.......,....,..,....,...,-,...~ ....... ,..1,.. .............. ~:;::;,,.,.::;............, ...... .,....:;:::;:::;::::;=..-...,.._,....,...~ O.OEO 
3l136 Jl148 32100 3:J1l:J 32:24 32:36 3:J148 33100 33:l:J 

7ile1U980027 ll•384 Acq: 6-J1111-l998 18107:52 GC EI+ Voltage SIR 70S Noise1l7l7 
403.8529 713 BSUB(:Z56,30,-3.0) P1CD(7,5,3,0.l0,,6868.0,l.00,,7,T) E%p1JlDBSUS 
DIAM:LE LASS rezt:tlil44376a 1!r.I BLANE 
lOO A4. 3E7 

80 
A3.94E7 

60 

40 

20 

3l:J6 31:48 J:Z:OO 3:Jrl:J 3:Z1:l4 J:JrJ6 32:48 33:00 
7ile:U9800:Z7 ll-384 Acq: 6-J1111-l998 l8107:5:Z GC EI+ Voltage SIR 70S 
392.9760 7:3 E%p1NDB5US 
DI.ANGLE LASS razt:tlil4437611 1!r.I BLANE 
lOO 31142 31:58 32:1032:17 32 33 50 33109 

80 

60 

40 

:JO 

331:J4 33:36 Time 

l.3E7 

l.OE7 

7.6E6 

5.lE6 

:J.5E6 

O.OEO 
33r:J4 33rJ6 Tille 

331:J2 33:32 4 .4E7 

3.5E7 

:J. 71:7 

l.8E7 

S.9E6 

o-.,....,....,..,....,...,.....,...,...,,........,...,,........,.......,....,........,...,...,....,...,........,...,........,..,...,....,..,...,....,....,..,...,...,,...,....,...,..,...,...,....,....,..,...,...,,.............,....,....,...,...,...,........,...,.........,...,........,..ro.ozo 

3l:J6 31:48 32100 3::lrl2 3::l: :J4 32136 3::lr48 33:00 331l::l 33:24 33 I 36 2:'1Jae 



35100 351.24 35136 35148 36:00 36tl.2 36144 36'36 
7ileir:T980047 11-545 Acq: 6-JAH-1998 18107:54 GC EI+ Voltage SIR 70S Noise1l8ll 
409.7789 7:4 BSUB(256,J0,-3.0) P1CD(7,5,J,0.10,,7244.0,l.00,,7,1') :tt:zp:NDB5US 
DIAM;LE IABS 1'ezt:f:.J.i#4437611 1!LI BLANK 
lOO A7. 6E6 

A6.69E5 

36148 

.9E6 

01~..,....-4-...... .....,....,..;;;:::;::;..o;o:..,....,....;::."'"'°..,...~""",..,...,.."""'...,...,..,...,...,.., ...... .,.., ...... .,....,,...,.....,......,...,......,...,...,..... ..... ,..::;;...;:::;.....,...,...,_,...,.., ...... .,....,,...,.. ...... ,.i:.o.o:r:o 
35:00 35:.24 35:36 35:48 36:00 36tl2 36:.24 36:36 

7ile:U980027 11-545 Acq: 6-JAN-1998 18107:52 GC EI+ Voltage SIR 70S Noise:.2459 
417.8253 7:4 BSUS(.256,J0,-3.0) P1CD(7,5,J,0.10,,9836.0,l.00,,7,1') Xz:p:NDB5US 
DIANl&LZ IABS 1'ezt:tli14437611 1!LI BLANE 
lOO A2. OE7 

80 

60 

40 

36:48 3 7: 00 7'il!re 

4.9E6 

4.0E6 

3.0E6 

:2. OE6 

9.9E5 

01.i....,...,t......,..., ...... ..,::::;::;:::;=:;-.. .... -.-...... ..,..,...,. ..... ...,...,......,...,...,...,....,...,,...,.;~...,.. ............ .,.......,...,.....,...,...,....~(..... ...... ...,...;:;:::;:::;=;=..,..,.......,...,.......,...,.t.o.oEo 
35100 35tl.2 351.24 35136 35148 36:00 36tl2 36:24 36:36 

r:J.J.e:U980027 ll-545 Acq: 6-.nlN-1998 18107:52 GC EI+ Voltage SIR 70S Noise:3744 
419.8220 7:4 BSU11(256,J0,-3.0) P1CD(7,5,J,0.10,,14976.0,l.OO,,r,1') BzptNDB5US 
DIANGLZ LABS 1'ezt:f:.J.il4437611 T.&I BLANE 
100 A4. 6E7 

80 

60 

40 

20 

AJ.l0E7 

36148 37:00 1'U.e 

.lE7 

01.i,..'T""Tt..,....,...,...,...,;:;:::;:::r.,..,....,...,...,..'T""T'"'!"",..,...'T""T....-,..,...'T""T......-....... .,....... ............. .,...........,...,....,...........,...,... ....... .t.-.-....-....... .;::;:::;:::~'T""T ...... ,..,....,.........,.t. 
35100 35 :l.2 35:24 35136 35:48 36:00 36tl.2 36:24 36:36 36:48 37, 00 1'i.me 

7:J.J.e1U980027 11•545 Acq: 6-J11.N·l998 18107152 GC EI+ Voltage SIR 70S 
430.9729 r14 Xz:p1NDBSUS 
DIAM:LZ LABS 1'ezt:tl.il44376a 1!LI BLANE 
100 34:55 35113 35127 35:49 36:.29 36:39 

8 

.91!:7 

.31!:7 

0. OEO 
35100 35:1.2 35:.24 35136 35:48 36:00 36:1.2 36124 36:36 36:48 37:00 1'1.JIJ 

7:J.J.e1C1980027 11-545 Acq: 6-JAN-1998 18107:52 GC EI+ Voltage SIR 70S 
479.7165·7,4· Xz:p1NDB5US 
!r.JlIA.M;LE LABS 1'ezt: tlil4437611 !!!LI BLAN1C 
100 JS 16 l.BZ4 

l.4E4 
35:50 

l.lE4 

7 • .2E.3 

J.6V 

0 O.OEO 
36:00 36:12 36:24 36:36 36:48 37:00 1'j:m 

85 



e: 1 o age 
423:7766 1'14 BS11B(256,30,-3.0} PXD(7,5,J,O.l0\,56.0,l.OO\,l',r} 
DIANGLZ LABS .razt:t:lil44J76a T.LI BLANK 
lOO Al. 2E6 

Al.:llE6 
so 

60 

40 

20 

3Stl2 3StlS 35124 35130 35136 35142 3514S 351S4 36100 36106 ·J61l:l 36ilS 
1'i.le1U9S0027 ll-S45 Acq1 6-J1&N-l99S lS1071S2 GC EI+ Voltage SIR 708 lloJ.Jle1S47 
425 .• 7737 1':4 BS11B(256,30, -3. 0} PrD( 7,S,3, 0 .l0\,33S8. O,l. 00\,1', T} Zlcp1BD115U8 
DI.ANGLE LABS Tezt:t:li#44316a T.LI BLANK 
lOO Al. SE6 

so 

60 

40 

20 

A9.84E4 

3Stl2 3S:lS 3S:24 35130 35136 35142 35:48 351S4 36:00 36:06 36:l2 36tl8 
1'i.le1U9S0027 ll-545 Acq: 6-J1&N-l99S lS107:S2 GC EI+ Voltage SIR 70S Hoise:3SOO 
43S.Sl69 1'14 BS11B(2S6,30,-3.0} PXD(7,5,3,0.l0\,l4000.0,l.OO\,l',T) Zlcp1NDBSUS 
DIANG:LZ LABS Tezt: t:li#44376a T.LI BLANK 
lOO 

so 

60 

40 

20 

3S:l2 3S:l8 3S:24 3S130 3S136 3S142 3514S 3S1S4 36:00 36106 361l2 36tlS 
l'ile1U9S0027 ll-54S Acq1 6-JAN-l99S l8.1071S2 l:C EI+ Voltage SIR 708 11oise13438 
437.8l40 1':4 BS11B(256,30,-3.0} PXD(7,S,3,0.l0\,l37S2.0,l.00\,1'1 T) Ezp1NDBSUS 
DIANGI.E LABS Tezt:tli#44376a T.LI BLANK 
100 

so 

60 

40 

20 

3.0E5 

2.4E5 

l.S:ES 

l.2E5 

6.lZ4 

O.OEO 
36124 36130 1':i.w 

:I.SES 

.OE5 

l.SES 

l.OE5 

S.lE4 

O.OEO 
36:24 36:30 TlJlle 

6.3E6 

5.lE6 

3.SE6 

2.SE6 

l.3E6 

O.OEO 
36124 36130 Tillie 

6.0E6 

351l2 3StlS 3S124 35130 35136 35142 35148 35154 36100 36106 361l2 361lS 36124 36130 1'1Jlle 
l'ile1U9S0027 ll-545 Acq1 6-J11N-l998 lS107152 GC EI+ Voltage SIR 70S 
430.9729 1'14 Ezp1NIJB5US 
DIAMOLJ: LABS Tezt1tlil44376a T.LI BLJIN1!: 
lOO 351l3 35:27 35149 36129 3.0E7 

so 2.4E7 

60 l.SE7 

40 l.2E7 

20 6.lE6 

0 O.OEO 
35tl:l J5tl8 35124 35130 35136 3514.:l 35148 35154 36100 36106 J6tl:l 36tlS 36124 36130 1'1Jll 

0·5.· ... ' ....,.. f 



Ill• 4 Acq: -.n.N-l9 l8: GC EI+ Vo taga SIR 
441.7428 r:4 BSUB(256,JO,-J.0} P1CD(7,5,3,0.l0\,3048.0,l.OO\,r,1'} 
1'BL\NGU LABS 1'e.rt:tlil44376a 1'LI BLAN1C 
100 Aa. 6E6 

35100 36100 37100 38:00 39100 40:00 
rile1U980027 ll-545 Acq: 6-JaN-1998 18107:52 GC EI+ Voltaga SIJI. 70S Noiae1776 
443.7399 r:4 BSUB(256,30,-3.0) P1CD(7,5,3,0.l0\,3l04.0,l.OO\,r,1') :t:zp1NDB5US 
1'BIA.m:LZ LABS 1'e.rt:tlil44376a :I:LI BLANE 
lOO A3. 9E6 5.9E5 

5.JE5 

4.7E5 

4.lE5 

60 3.5E5 

50 2.9E5 

40 2.4E5 

30 l.8E5 

20 l.2E5 

10 5.9E4 

O.j,..,._.,._,.....,_..,_..,.....~,_...,,....,,......-"'! ...... .._,.-,.-...,.--,.....,._,.....,.......,.....,._,....:.i-...,.. ........... ...,.. .......... ~ ...... -f"-_,J.-.-...,JJ:~¥-"""'.,.....,..~o.oEO 
35100 36~00 37:00 38100 39:00 40:00 41:00 :r.iAe 

·rile1U980027 ll-545 Acq: 6-J11N-l998 18107:52 GC EI+ Voltage SIR 70S 
430.9729 r:4 l:zp:NDB5US 
1'BIAM;LE r.AJJS 1'ezt:tlil44376a 
lOO 35:27 

'-'~,,....'\...,Jto~.,_,..,..........,,.(41~r--\o\,....__;,;.,;..VI,. 
3 .J.Z7 

2.8E7 

2.5E7 

2.2E7 

l.9E7 

l.5E7 

40 l.2E7 

30 9.3E6 

20 6.2E6 

10 3.lE6 

o ....... ...-........................ -...-.. ....... ---------.--.--..--..-....--....-.................... -..--.. ....... ----------.--..-------....-............ -------------------.--..--.... o.ozo 
35100 36100 37:00 38100 39100 

7ile1U980027 ll-545 Acq1 6-JAN•l998 18107:52 GC EI+ Voltage SIJI. 70S 
513.6775 714 Ezp1NDBSUS 
1'BIANT;I.E LalJS 1'ezt: tli 14 43 76a :I:LI BLANE 
100 

34140 36150 

36106 36134 

37:J:z 

38100 39103 

40100 

39:26 9156 4 

40121 

411 00 :r.iAe 

• 7E4 

.4E4 

.2E4 

10 

01.lJ~.j&ll~U!)il.J.\!!J..+~lllJ,tv.~llilllJµ~~!IJl.ll~l,:.l.!llgY.,llJL.l,JIJ.IJJ~!l!U.J.Ul~.JIUMJ'l..l.MUIBJ!JJU!IU!llA!.LLJJJUll!.J.llll!!!!!IJ.1.J.!11.lil!l.Jto.ozo 
38100 39100 40:00 41: 00 1'i.m 

87 



cq: 1 : o ge 
457.7377 1':4 BStl11(:J56,30,-3.0J YXIJ(7,5,3,0.l0\,ll:J.O,l.OO\,l',TJ 
'nlIANC;I.E LABS Tezt:tJ.i#44376• BI llLABX' 
100 . Al. 9E6 

80 

60 

40 

:JO 

39:30 39:36 3914:.Z 39:48 39:54 
l'ile:CT9800:J7 ll-545 Acq: 6·J111J-l998 18107:53 GC EI+ Voltage SIR 70S'Noise::J7 
459.7348 1'14 BStl11(:J56,30,-3.0J YXIJ(7,5,3,0.l0\,108.0,l.OO\,l',TJ Irzp:NDB5US 
DIANGLE LABS Te.rt:tJ.il44376• r£I BUlll'lC' . 
100 Al. 2Z6 

80 

60 

40 

:JO 

40100 

39:30 39:36 39:4:.Z 39:48 39:54 40:00 
l'ile:U9800:J7 ll-545 Acq: 6·J1Ul·l998 l8:07:5:J GC EI+ Voltage SIR 70S Noise:786 
469.7779 1':4 BSUB(:J56,30,-3.0J P1CD(7,5,3,0.l0\,3l44.0,l.OO\,l',T) Ezp:NDB5US 
'nlIANC;I.E LABS Tezt:tJ.il44376• r£I BLANK 
lOO A3 4E7 

80 

60 

40 

:JO 

39:30 39:36 39:4:.Z 39:48 39:54 40:00 
l'ile:U9800:J7 ll-545 Acq: 6-J1Ul-l998 l8107:5:J GC EI+ Voltage SIR 70S Noise::JO 
471.7750 1':4 BStl11(:J56,30,•3.0J .P.ICD(7,5,3,0.l.0\,80.0,l.OO\,l',T) l!Zp:JlDBSUS 
DIANG'LE LABS Tezt:tJ.il44376a r£I BLANE 
ioo A4. 

80 

60 

40 

:JO 

39:30 39136 3914:.Z 39148 39:54 
l'ile1C'9800:J7 11-545 Acq1 6...nur-1998 l8107:S:J GC EI+ Voltage SIB 70S 
430.9729 1'14 l:zp1NJJB5US 
'nlIANTJ.E LABS Te.rt:tJ.il44376a r£I BL.UlX' 

40100 

:J.4E5 

l.9E5 

l.4E5 

9.6E4 

4.8E4 

O.OEO 
40:06 rae 

:J. BES 

:J.:JE5 

l.7E5 

.l.lE5 

5.5E4 

O.OEO 
40:06 Ti.me 

6.0E6 

4.8E6 

3.6E6 

:J. 4E6 

l.:JE6 

O.OEO 
40:06 Ti.me 

6.9E6 

5.5E6 

4.U6 

:J. 7E6 

l..4E6 

O.OEO 
40:06 rue 

-- 3.0:£7 l.00 ~~.:..J.5--.---~-~--~-~------------3~9~:~4~8'--~3~9~1=S=l__...._ __________ _. ________ _.._... 

80 :J.4E7 

60 l.8r7 

40 l. .:JE7 

:JO 5.9E6 

O.OEO 
40:06 rue 

ES 



PPM 
200 

~ 

~ 

(\ 

r 
.A V" 

330.94615 

Peak Locate Examination: 6-JAN-1998:18:06 File:U980027 
Experiment:NDBSUS Function:2 Reference:PFK 

Volts PPM 
0.8574 .__... 200 ----

~ 
\j ~ 

\ ~ 

~ 

J 

~ 

\~ ~ 
I 

" 
j 

"" h.._~ . . -h.A.L.Jvv.I 
~ 

-
330.97925 331. 01235 416.93435 416.97604 

I 

! 

' 

i 
! 

' 

i 

I 

: 

~l 
V\ 

v J 

Volts 
0.1737 

A•- • A A • 

417.01774 

Ci) 

OJ 



File:U9B0027 #1-724 Acq: 6-JAN-1998 18:0 : GC EI+ Vo S 
319.896S F:2 Exp:·NDBSUS 
Sample Text:tli#44376a TLI BLANK File Text:TRIANGLE ·LABORATORIES, INC. 
100 A4. 8E6 S.2ES 

80 4.lES 

60 3.lES 

40 2.1E5 

20 l.OES 

O..J::;:::::::;::::::::;::=;:::~=.::==='=;::=========~::;::=~:;:::::::;::::_,,.--,~:::::;:::::::;::::::........_,_-...:::::::;:c:,""T==?=~~~:;::=:::;=:::;~=;:=;::::::::;:=;:.=====i<===:::;::::.;:::::~O.OEO 
25:00 25:12 25:24 25:36 25:48 26:00 

File:U980027 #1-724 Acq: 6-JAN-1998 18:07:52 GC EI+ Voltage SIR 70S 
321.8936 F:2 Exp:NDB5US 
Sample Text:tli#44376a TLI BLANK File Text:TRIANGLE LABORATORIES, INC. 

26:12 Time 

100 AS. 1E6. 7. 4ES 

80 5.9E5 

60 4.4ES 

40 2.9ES 

20 1. SES 

O..i::;::::::.,.~:==p....p;....,.._,,_..,.....;....,....._...-4--..--~;:::::;:::::....,,..........--.....:::;::::::::;::~-;..._;:;.::::;::::::;::::::::;::::~::.-=::;::::..t=-....::::i--T...q:.==p"""'T=:::::.,..-P-,-~::::;_~O.OEO 
25:00 25tl2 25:24 25:36 25:48 26:00 

File:U980027 #1-724 Acq: 6-JAN-1998 18:07:52 GC EI+ Voltage SIR 70S 
331.9368 F:2 Exp:NDBSUS 
Sample Text:tli#44376a TLI BLANK File Text:TRIANGLE LABORATORIES, INC. 

26:12 Time 

100 25·10 2.2E7 

. 80 1. 8E7 

60 1. 3E7 

40 8.8E6 

20 4. 4E6 

0-1....--.--.--..--.-<-'..........,.~~~-=:;::::.........-~-'--T-~_::;::=:::;=:===-===F=======-----------..-..--.....-.....-,....-,.--.,-.,--..--..--..--..-.--.-._..-'-0.0EO 
2S:OO 2S:12 2S:24 2S:36 2S:48 26:00 26:12 Time 



File:U980027 #1-724 Acq: 6-JAN-1998 18:07:52 GC EI+ Vo age SIR S 
339.8597 F:2 Exp:NDB5US 
Sample Text:tli#44376a TLI BLANK File Text:TRIANGLE LABORATORIES, INC. 
100 

80 

60 

40 A3.56E6 

2.4E6 

1. 9E6 

1. 4E6 

9.4E5 

20 4.7E5 

0..1.--.-.--..--..-...---.-.---.-.--..--..-...---.-.---.-.--..--=:::::;::::::;~~r======r~::;=;=;::::=r=~~:;::::::,.-,--.---.-.---.-~-..--r-T-.----.--,,--,-.:::;::;:::::;:=r==;d:...0.0EO 
28:06 28:12 28:18 . 28: 24 28:30 28:36 28:42 28:48 

File:U980027 #1-724 Acq: 6-JAN-1998 18:07:52 GC EI+ ~oltage SIR 70S 
341.8567 F:2 Exp:NDB5US 
Sample Text:tli#44376a TLI BLANK File Text:TRIANGLE LABORATORIES, INC. 

28:54 29:00 Time 

100 1.7E6 

80 l.3E6 

60 9.9E5 

40 6.6ES 

20 3.3ES 

0..1.--.-.--..--..-...---.-.---.-.--..--..-...---.-.--...-.--..-.=:=:;:::;~::;:=;;:::::;::::;=;:=;:::!:;:::::;::::;=;=::;=;:=;:~:;:::.._-,--.--.-.--....--:~-..----r-T-.--.---.,_.;:.::;::::~:::;::::;d:..0.0EO 
28:06 28:12 28:18 28:24 28:30 28:36 28:42 28:48 28:54 29:00 Time 

File:U980027 #1-724 Acq: 6-JAN-1998 18:07:52 GC EI+ Voltage SIR 70S 
351.9000 F:2 Exp:NDB5US 
Sample Text:tli#44376a TLI BLANK File LABORATORIES, INC. 
100 2. 4E7 

80 1. 9E7 

60 1. 4E7 

40 9.6E6 

20 4.8E6 

0-4--r---r-ir-r-r---r-.-...-.-,--.--.---..--r-..--,.-r--r-r-r-r--r-.--.--T"":::;_.--.--.--r-,-,.-.-...;:::.;::=:;:=r::::;:=r=T=r==r=r--r==t="'f=i"""T--r-~r-r--..--r-r-r.LO.OEO 
28:06 28:12 28:18 28:24 28:30 28:36 28:42 28:48 28:54 29:00 Time 



Fi e:U EI+ Vo 
373.8208 F:3 Exp:NDBSUS 
Sample Text:tli#44376a TLI BLANK File Text:TRIANGLE LABORATORIES, INC. 
100 A6. OE5 2.0E5 

BO 1.6E5 

60 1.2E5 

40 8.2E4 

20 4.1E4 

0-1,::::;::::::=;~'.'.:::=';::::={.:::::::::::=:=::::::::;:::::::;==;;:::::;..==~~=:::::~=====;::::=!:==::;==;=r=::::;=:;=;[_,_...;::..~~~:::::;::~;e::::¥'.::::=:::;;::::;::~:;:::::;:::::::;::'.:..,:_,....t_O.OEO 
33:00 33:06 33:12 33:18 33:24 33:30 33:36 

File:U980027 #1-384 Acq: 6-JAN-1998 18:07:S2 GC EI+ Voltage SIR 70S 
37S.8178 F:3 Exp:NDBSUS 

33:42 

Sample Text:tli#44376a TLI BLANK File Text:TRIANGLE LABORATORIES, INC. 

33:48 Time 

100 AS. 3ES 1. SES 

80 l.2E5 

60 8.8E4 

40 5.9E4 

20 2.9E4 

0..J,....~~~~~;:...::;:.~::;:::::::~::::::;=:::,....::::~~~~~=;=:;::::;::::::;::=::=:;::::;::::::;::=;=~=-.--.=.;....:::::;:...,...:::::;:::::;:::::::;:::::;:::.__;:::::,'l'""=r=;.._;:...~~~~~-.--LO·OEO 
33:00 33!06 33:12 33:18. 33:24 33:30 33:36 33:42 33:48 Time 

File:U980027 #1-384 Acq: 6-JAN-1998 18:07:52 GC EI+ Voltage SIR 70S 
383.8639 F:3 Exp:NDBSUS 
Sample Text:tli#44376a TLI BLANK File Text:TRIANGLE LABORATORIES, INC. 
100 33·23 6.0E6 

80 4.BE6 

60 3.6E6 

40 2.4E6 

20 1.2E6 

O..i.,......,_....,._...._. __ ..._.,_..,......,..;.._.,_,.~.....,.--,.......,.~-..-..-;~-.--_..--.-"--r-~..--.~~_:::::;:=::;:::;::::;:::::;=;::=;=:r=T=r==;=T=f=p...,-"""""-r"""l"'=-r-r-r....-t-0.0EO 
33:00 33:06 33:12 33:18 33:24 33:30 33:36 33:42 33:48 Time 



TLI Project 
~lient Sample: 

44376A 
141-144 . ·. ,-I 

1\ -· _, ! 
I 

Method 23 TCDD/TCDF Analysis (DB-225) 
Analysis File: · P980095 · 

Client Project 
Sample Matrix: 
'!LI ID: 

Sample Size: 
Dcy Weight: 
GC Column: 

2.3,7,8-TCDF 

13Ci:r2.3,7,8-TCDF 

!:JC IT 1.2.3,4-TCDD 

Culp Aluminum Alloys 
M23TRAIN Date Received: 
194-59-lOA-D Date Extracted: 

Date Analyzed: 

1.000 Dilution Factor: 
n/a Blank File: 
DB-225 Analyst: 

0.27 

3.2 78.9 

1'1117/97 Spike File:· SPC2NF04 
12129/97 !Cal: PF22206 
01/07/98 Con Cal: P980092 

nla % Moisture: n/a 
P980094 % Lipid: n/a 
JM % Solids: nla 

0.73 23:06 B 

40%-130% 0.77 23:06 

0.82 21:55 

Data Reviewer: ____ _,Q~fl'=------ 01109/98 

Triangle Laboratories, Inc.® 
801 Capitola Drive • Durham, North Carolina 27713 
Phone: (919) 544-5729 ·Fax: (919) 544-5491 

Page I of I C"'.NF .PSR •i.01. LARS 0.10.081 

Printed: 1O:1 4 O 1 /09/98 

Q3 



Initial .••• Datei$ . 

~ Data Review By: 1-1_ calculated Noise Area: l.00 

The Total Area for each peak vith llD ioa abundance ratio outside 
ratio limits has been recalculated ac:cordi119 to metllod requirements. 

Page No. l Listing of P980095B.dbf 
01/07/98 Matched GC Peaks I Ratio I aet. Time 

Compound/ 
w_z •... QC.Log Omit Why . .RT. Olt Ratio Total.Area ..• Area: Peak . 1. . Area.Pealc . .2 .. Rel.RT CollpOUDd.Hame •. ID .. Flags. 

TCDF 0.65-0.89 
30,-306 DC NL 0:00 RO 0.64 l.55 

18:.29 0.80 .208.6, 

18:46 RO 1.51 5.5, 

DC SN 18:55 RO 0.58 l.78 
19:00 RO 1.83 l.99 
19:05 RO 0.97 13.7:1 
19::18 0.79 179.35 
19:36 0.70 189. 4:.2 
19:44 0.76 358.:.26 
19:55 0.83 141. 48 
:.20:01 0.73 13.36 
:ZO:lO 0.77 165.8:.2 
:.20::.20 0.87 37'.l. 8:.2 
:20::.29 0 .Bl. 184. 64 
:20:38 0.77 456.74 
:.20: 48 0.73 15:.2. 00 
21:11 0.76 964. 84 

DC SN :Zl::.2:.2 RO 1.07 1.:.27 
:.21: 36 o.n 170.81 
:.21: 43 0.79 40.87 
:.21:53 0.7t .158.90 
:i:i: 07 0.77 174.91 
:i:i: :Zl 0.73 38. :.2:1 
:.2:1: 3:1 0.78 176.65 
:Z.2:59 o.n 134.51 
:.23: 06 0.73 86.:13 
:.23 :19 0.75 148.46 
:23:37 0.75 164. 74 
:23: 44 0.7t 1:15.38 
:.24: 3:.2 0.78 71.83 
:25:17 0.68 1:.2.37 

304-306 :.28 Peaks 4,913.50 

13Cl:l-TCDF 0.65-0.89 
316-318 DC NL 0:00 RO 1 • .19 :.2.30 

DC WL :10:33 RO 0.37 l.40 

DC WL :.21:36 RO 0.62 3.08 
:13:06 0.77 1,:2,9.63 

DC SN :13:14 RO 1.09 0.83 
DC SN :23:44 RO o.~ 1.88 
DC WR :2':19 RO 0.55 1.56 
DC WR :15:10 RO 0. fiO 9.45 

316-318 1 Peak 1,:249.63 

Triangle Laboratories, Inc.® Analy11caJ Services Division 
801 Capitola Drive• Durham, North Carolina 2n13 
Phone: (919) 544-5729 ·Fax: (919) 544-5491 

0.79.2-1.101 
0.000 

9.2.91 115.73 0.800 
4. 7.2 3.13 0.81.2 J 

0.819 
3.10 1.69 0.8:13 J 

7.48 7.75 0.8:16 
79.17 100.18 0.8,3 
78.08 lll.34 o. 848 

154.98 :.203.:.28 0.854 
64.08 77. 40 0.86:.2 
5.65 7.71 0.867 

7:.2. 38 93.'4 0.873 
173.19 199. 63 0.880 

8:.2.47 10:.2.17 0.887 
198. 71 :.258. 03 0.893 

64.30 87.70 0.900 
417.38 54 7. 46 0.917 

0.9:.25 
74.09 96.7:.2 0.935 
18.09 :i:i. 78 0.9,0 
67.60 91.30 0.947 
75.93 98.98 0.957 
16.1:1 :.2:.2.10 0.968 
77.37 99.:.28 0.975 
56.94 77.57 0.995 
36.31 49. 9:.2 1. 000 :.2378-TCDF AN 

63.47 84. 99 1.009 
70.56 94.18 1.0:2:2 
53.18 7:.2. :io 1.0:17 
31.41 40.4:1 l.06:.2 

5.0:2 7.35 1.095 

0.957-1.043 
0.000 
0.890 
0.935 

5,3. 79 705.84 1.000 13Cll-:2378-TCDF ISO 
1.006 
1.0:17 
1.053 
1.089 

Printed: 02:42 01/07198 

04 



Page No. 
01/07/98 

Compound/ 

Listing of P980095B.dbf 
Matched GC Peslca I Ratio I !let. Ti.me 

H_Z .... QC.Log Omit Why •.RT. Olt Ratio Total.Ares..·· Ares.Pealc.l .. Area.Pealc.l .. Rel.RT Compouild.Name .. ID .. Flags. 

----------------------- Above: TCDF / TCDO F~llovs ----------------------
l3Cll·TCDD 0.65-0.89 0.908-l.09l 
332-334 DC NL 0:00 

DC SN 19:51 
l0:30 
ll:38 
ll:55 
ll: 40 

DC WR l3:47 
DC WH l3:5l 
DC WH l4 :16 
DC WR l4: :27 

331-334 4· Pealcs 

Column Description ........... . 

M_Z ·Nominal Ion Mass(es) 
.. RT. ·Retention Time (mm:ss) 
Rst.l ·Ratio of M/M+l Ions 
OK ·RO•Rstio Outside Limits 
Rel.RT-Relative Retention Time 

••• End of Report ••• 

RO l. 7l l.54 0.000 
RO l.17 0.9l 0.918 
RO 0.54 3.33 1.45 l.70 0.948 

0.80 8l7.U 367.56 459.88 1.000 
0.8l l,141.58 513.50 6l8.08 1.013 
0.78 10.38 4.55 5.83 1.048 

RO 3.5l l.ll l.099 
RO 0.55 1.61 1.103 
RO l.51 l.ll l.lll 
RO 1.57 l.78 i.130 

1, 98l. 73 

"Why" Code Description •.•...... QC Log Oesc ........ . 

WL·Belov Retention Ti.me Windov A·Pealc Added 
WR-Above Retention Time Window K·Pealc Kept 
SN-Below Signa.l to Noise Level O·Pealc Deleted 
<M·Belov Method Detection Limit T·Time Changed 
.NL·Cluuuiel Specific Noise Level M·Pealc Area Changed 

N·Name Changed 
X·Ether Interference 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive• Durham, North Carolina 27713 
Phone: (919) 544-5729 •Fax: (919) 544-5491 

13Cll·l378·TCDD ISl 
l3Cll·ll34·TCDD RSl 

Printed: 02:42 01/07/98 

85 





o ge 
303.9016 BSUB(256,30,-3.0) P1C1J(5,3,l,O.l0\,.2228.0,0.00\,:r,:r) 
'DlIAllGLZ LABS 'l'ezt:l4l-l44 'l'LIH4376A 
10 A4. 7E6 

80 
Al.55Z6 

60 

40 

19100 20:00 21100 22:00 23:00 24:00 
:ril.e1P980095 ll-922 Acq:7-J1lN-98 001S7:S6 ZI+ Voltage SIR 70P Noise186S 
30S.8987 BSUB(2S6,30,-3.0) P1C1J(5,3,l,O.l0\,3460.0,0.00\,7,7) ZJCp:DB22S 
'DlIAM:LE LABS 'l'11%t:l4l-l44 'l'LIH4376A 
100 AS. 7Z6 

80 

60 A2.03E6 
A2.SBZ6 

A2.00E 
40 

20 

19:00 20:00 21:00 22:00 23100 24:00 
:rile:P980095 ll-922 Acq:7-J1Ul-98 OO:S7:S6 ZI+ Voltage SIR 70P Noise:776 
315.9419 BSUB(256,30,-3.0) P1C1J(5,J,l,O.l0\,3l04.0,0.00\,7,7) ZJCprDB225 
'Dl.IABGLE LABS 'l'ezt:l4l-l44 'l'Lil44376A 
100 AS. 4E6 

80 

60 

40 

20 

6.6E5 

S.JE5 

4.0E5 

:J. 7E5 

l.JES 

o.ozo 
25100 ·'l'iae 

9.lES 

7.JE5 

S.SE5 

J.6E5 

l.8E5 

o.ozo 
:JS:OO 'l'iale 

l.5E6 

l.2E6 

9.lE5 

6.lES 

3.0ES 

O·...i,.....,....,.....,..........,....,.....,....,.....,...,.....,.....,........,....,.....,.....,....,.....,.._, ...... ....,....,....,.......,......_,~:_+....,....,....,....,.....,.....,.....,...,....,.....,....,.. ...... .,..... ........ ~ O.OEO 
19100 :JOrOO 21:00 :J:J:OO :J3:00 :J4:00 

:ril.e:P980095 ll-922 Acqr7-J1Ut-98 00:57:56 ZI+ Voltage SIR 70P Noise1649 
317.9389 BSUB(2S6,30,-3.0) P1C1J(5,3,l,O.l0\,:JS96.0,0.00\,:r,:r) ZJCp:DB:J25 
T.R.IAM;LE LABS 'l'ezt:l4l-l44 'l'Lil44376A 
lO A7. 6E6 

80 

60 

40 

20 

:JS r 00 

o.~ ..... -..-.. ..... ...-...-.......... ..-..-............... ,_,,_,....,...,...,._,.. ..... ...,...-.. ..... ..,....,.. ..... .._._..-......... ...-........................ ____ ......... _,.....,....i... 
19:00 20100 21:00 22:00 23:00 

:rile1P98009S ll-9:J2 Acq: 7-J1Ut-98 001S71S6 EI+ Voltage SIR 70P 
375.8364 ZJCp1DB225 
T.RI.Alll;LJ;' LABS 'l'ezt1l4l-l44 'l'Lil44376A 
100 18 33 

80 

60 

40 

20 

24100 2S:OO 

0.-,.....,...,......,_r-r ....... ...,....,.. ....... ..,.......-..................... ...,... ...... ..,.... .............. ....,. ............. .,.....,......,.....,.....,.....,......,.....,.....,.......-...-. ............................ .,.....,......,.....,...L. 
l9r00 .20:00 .2l 1 00 2Jr 00 24100 25:00 

'l'ilD 

l.9E6 

l.5E6 

l.lE6 

7.7E5 

J.SZ5 

o.ozo 
'l'iale 

:J. BE4 

.2.2E4 

l. 'TZ4 

l.lE4 

5 .5EJ 

o.ozo 
'l'ilDe 

87 



81 I I ge 
Jl9.8965 BSUB(256,JO,-J.O) P1C1J(5,J,l,O.l0,,l9l6.0,0.00,,l,I) 
~L\MOLE LABS Tezt:l4l·l44 'l'Lil44376A 
lO 

80 

60 A9.22E5 

40 

20 
Al.44Z:S A2.J51l5 

5.JE5 

3.2E5 

:i.us 

.iz:s 

0'~'--i'--...-..-~-.-....,.....,.--'~..-i""""~....,..,,,--~~~-+"..,__,.._,._..,-..,_...,_.,,_....,.....,.._,.,_..,,..-..-..,--.-....,.__,--..-~0.0EO 
20:00 21:00 22:00 23100 24:00 25:00 rue 

lil.e:P980095 11·922 Acq17-J3N-98 00:57156 KI+ Voltage SIB. 70P Jloise166l 
32l.8936 BSU1J(256,J0,-3.0) P1C1J(5,J,l,O.l0,,2644.0,o.oo,,r,.l') l:zp1DB225 
nlIANGLE LABS Te.rt:l4l·l44 'l'Lil44376A 
lOO 

80 

60 Al.2lE6 

40 

20 
Al.BOES A2.97Z:S 

6.7E5 

5.3E5 

4.0ES 

2. 7E5 

l.JE5 

O~.L....fl.....,......,,_.J..,-.i...,.--..-...... 4-l. ....... :...~ ..... ..,...~ ...... .-;::::.::~~ ...................... ~ ..... ----........... ..-....................... --..-............ --.--~o.oEO 
20:00 21:00 22:00 23100 24:00 25100 Time 

lil.e:P980095 11-922 Acq17-JAN-98 00157:56 EI+ Voltage S.lll 70P Noise1726 
327.8847 BSUB(256,JO,-J.0) P1C1J(5,3,l,O.l0,,2904.0,0.00,,.l',.l') 1:%p1DB225 
nlIAM:LE LABS rezt:l4l-l44 'l'Lil44376A 
lOO A7. 5E6 

80 
A5.06E6 

60 

40 

20 

2.JE6 

l.8E6 

l.4E6 

9.2E5 

4.6E5 

o, ..... __ _.,._....,."""'~.,...__,,.. ....... ....,,..,....,.......,... ..... ~,.......,.......,........,.._..,.....,.._...,........,. __ ,....,,,_ __ ....,. __ ...-..,.... ............. --~ ............. ---...-........... --.--+-o.oEo 
20:00 21:00 22:00 23:00 24: 00 25: 00 rue 

lil.e1P980095 11·922 Acq:7-J7lN·98 00:57:56 l:I+ Voltage S.lll 70P Noise:745 
331.9368 BSUB(256,30,-3.0J P1C1J(5,3,l,O.l0,,:J980.0,0.00,,r,r) Ezp1DB225 
~IANGLE LABS rezt:l4l-l44 'l'Lil44376A 
lOO.! AS. 4E6 

so_ 
A.J.68E6 

60_ 

40 

.l.4E6 

.8.5E5 

.5. 7E5 

,..:J. BZ:S 

o.......,. __ ,.......,........,._,.--,......,......,.....,,......,.......,... ..... --,......,.......,......,._.,__.;-.,......,.....,,.....,.....,.. ...... --...-..-...... _,.--,......,......,..-,...-.,........,._,.--~o.oxo 
20~00 21~00 22~00 23~00 24100 25100 rue 

lile1P980095 ll-922 Acq:7·J7lN·98 00157156 l:I+ Vol.tage SI1l 70P Noise:434 
333.9338 BSUB(256,30,-3.0J P1C1J(5,3,l,O.l0,,l7J6.0,0.00,,r,r) Ezp1DB225 
~I.AM;LE LABS Tezt:l4l·l44 'l'Lil44376A 
lOO.! A6. >BE6 _l. 7E6 

" ,..l.4E6 

,..l.OE6 

_6.BE5 

.3.4E5 
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7i.le:P980095 ll-922 Acq:7-JAN-98 00:57:56 EI+ Voltage SIR 70P 
JOJ.9016 Ezp:DB225 
'l'Il~ LABS xaze:l4l-l44 7'Lil44J76A 
lOO 2l·ll 

80 

6.7E5 

S.4E5 
19:44 20:38 

60 2o:20 4.0ES 

40 2.7%5 

20 l.JE5 

O:.J.,.L;:::=:,...:....,.;::::~.,.t_;....:~~""'":..,.....,..-,:.._,.."'l"'-..-l.-ipl-..f;..::t,.~~~L,-.:...-.,.c...r!..4.i:-.~~-.i.. ........ ..,..~ ... ~ .... ,...,._,,_,.~o.oEo 
19:00 20:00 21:00 22100 23100 

7i.le1P980095 ll-922 Acq17-JAB-98 00157156 J!I+ Voltage SIR 10P 
JlS.9419 Ezp1DB225 
'l'IlIABGLE LABS Xezt:l4l-l44 7'Lil44376A 
lO 23·06 

24:00 25100 1'.ia 

l.5%6 

l.2E6 

9.2%5 

6.lE5 

3.lE5 

'..l,....-...,...-,-..-.,......,--,.....,_,.....,....,....,....,.....,...-.-..-.,......--.-......,.-.,..-.-...,...-,-..-.--r'-4-.......,....,.-.-_,......,...-,--,-..-..-,--,_,_,.....,....i;.0.0EO 
19100 20:00 21:00 22:00 23:00 

7i.le1P980095 ll-922 Acq:7-JAB-98 00:57:56 EI+ Voltage SIR 10P 
319.8965 Ezp1DB225 
'l'Il.IANGLE LABS Xezt:l4l-l44 7'Lil44376A 
100 l9·l7 

80 

l9:5l 

20:30 2l:l6 21:56 

24:00 25100 x:1Ae 

5.3E5 

4.3E5 

3.2E5 

2.lE5 

l.lE5 

O•.J,._....-..-~~_,._,...J..,.j..,-.,..."'"""'~L:..,.~...,J.~.,...~~.co.,....,....-..-f""'l-.._,._,.....,...,....-,--,....,__,...,....,......,.,... ..... ,..t.O.OEO 
19:00 20:00 21:00 22:00 23:00 

7i.le1P980095 ll-922 Acq: 7-J1Ui-98 00:57:56 EI.+ Voltage SIR 70P 
331.9368 Ezp1DB225 
'l'IlIAM&LE IJUJS Xezt:l4l-l44 7'Lil44376A 
lOO 21·55 

24:00 25100 1'.iae 

l.4E6 

80 21:38 l.lE6 

60 8.5E5 

40 5.7E5 

20 :1.8E5 

O·~ ........... -.-..-.,..... ..... ,.....,_,.....,....,. ................. -.-...-.,.....,--,.._,~--+--.-...... -.-...... .,..... ....... ,_.,.....,. ............................ -.-...-..... .--....... ....,,_., ..... o.oEO 
19:00 20:00 21:00 22:00 23:00 

7i.le:P980095 ll-922 Acq:7-JAN-98 00:57156 EI+ Voltage SIR 70P 
292.9825 1!:zp:DB225 
'!'IlIANr;LE LABS Xezt:l4l-l44 7'Lil44376A 

24:00 25:00 Xi.lie 

lOO l9: 03 19: 30 :JO: 07 20: 38 2l: ll 2;;l;..: 3;;.8~-_.2;.;:;2;;..•~24;._..,:;......,~ori;;'CJ""~,...,.....,.>l-'i.t"-'l"""-:;;;w_..,.....,,,.,.."VJ:l. 3E7 

l.lE7 

8.0E6 

5.3E6 

::J. 7E6 

o . ....,_...,....,......,...-,-.,.-.,.....,_...,-,,_.,.......,._,..-.-..,......,...-,-...-.,...........,......,._,..-.-..,......,.... ...... .,.....,........,,...........,........,.....,._,_.....,.....,......,......,.... ...... .,.....,.._,...........,...i..O.OEO 
19100 20:00 

7i.le1P980095 ll-922 Acq:7-JAB-98 
330.9792 ErprDB::J25 
'l'IlIAM:LE LABS Xe.rt1l4l-l44 
lOO 

21:00 22100 23:00 
00157156 EI+ Voltage SIR 70P 

24:00 25:00 Xi.lie 

9.7E6 

7.2E6 

40 4.8E6 

20 ::J.4E6 

0....,_...,.......,....,......,......,.....,.....,-..,-...-...-..-..-.....-.--.--,......,.-.-.........,.-,.-.-...,....,... ....... ...,.......,......,,_ ............ ..-..-..-~~~~,_.,,_.,,_.,......,.......,........,...1-0.0EO 
19100 20:00 21100 22100 23100 24:00 25100 1'.iae 

D9 



z Rd I laSS 292.125 Pei< t~ 
He\.9't 2.42 IJlits Spal 298 ~ 
Sytea rU.e nae L8225 
Ota 'lle rae ff :Pae 
Rm.it loo 1£9JJ 
~lllber 1 
Iati.zti.oo m EI• 
Switch~ . YllTRI 
Rtf I lasseS 292.9325, . B.9761 

5 A 292.9825 J l:JJ.9792 
B 13.i16 K 331.98 
c Xfj,Si7 L 3:3'.J,mJ 
D 315.9419 R 3'5.8:14 
E 317.9!9 
r 319.8$5 

50 G !1.~ 
· H "£1 .8847 

I 31.~ 

Chanel 1 31.97! Pei< t1:1> 

5 Hei.Jt 1.73 IJlits Spl\ 298 ~· 
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TLI Project: 
Client Sample: 

Client Project 
Sample Matrix: 
TI.I ID: 

Sample Size: 
Dry Weight 
GCColumn: 

2.3,7,8-TCDD 
1.2.3,7,8-PeCDD 
1,2.3,4,7,8-HxCDD 
1.2.3,6,7,8-HxCDD 
1,2.3,7,8,9-HxCDD 
1.2.3,4.6,7,8-HpCDD 
1,2.3,4,6, 7,8,9-0CDD 

2.3,7,8-TCDF 
1.2.3,7.8-PeCDF 
2.3,4,7,8-PeCDF 
~2.3.4.7.8-HxCDF 

2.3.6,7,8-HxCDF 
2.3.4.6.7,8-HxCDF 
1,2.3,7,8,9-HxCDF 
1.2.3 ,4,6, 7 ,8-HpCDF 
1.2.3 ,4, 7,8,9-HpCDF 
1,2.3,4.6,7,8,9-0CDF 

Total TCDD · 
Total PeCDD 
Total HxCDD 
Total HpCDD 

Total TCDF 
Total PeCDF 
Total HxCDF . 
Total HpCDF 

44376A 
153-156 

Culp Aluminum Alloys 
M23TRAIN Date Received: 
194-59-llA-D Date Extracted: 

Date Analyzed: 

1.000 Dilution Factor:· 
n/a Blank File: 
DB-5 Analyst 

0.68 
4.0 
4.5 
7.3 

10.3 
43.1 
69.6 

65.2 
15.6 
29.4 

101 
34.9 
53.2 

3.1 
163 
24.8 

144 

72.0 12 
65.7 10 
93.7 7 
86.7 2 

364 16 
398 17 
413 13 
TTO 4 

Page 1of2 

Triangle LabOratories, Inc.® 
801 Capitola Drive • Durham, North Carolina 27713 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

Method 23 PCDD/PCDF Analysis (a) 
Analysis File: U980028 

12117197 
12/29/97 
01/06/98 

n/a 
U980026 
KAS 

97.8 

399 

Spike File: SPMIT204 
!Cal: UF51058 
Con Cal: U980025 

% Moisture: n/a 
% Lipid: 
% Solids: 

0.79 
1.61 
1.20 
1.25 
1.23 
1.03 
0.84 

0.75 
1.59 
1.51 
1.24 
1.25 
1.26 
1.29 
1.05 
1.04 
0.87 

n/a 
n/a 

25:21 
29:36 
32:44 
32:49 
33:06 
36:03. 
39:36 

24:40 
28:35 
29:16 
32:02 
32:09 
32:37 
33:22 
35:01 
36:33 
39:49 

PR_ 

E_ 

E_ 

E_ 

E_ 
PR_ 
E_ 

E_ 

E_ 

E_ 

E_ 
E_ 
E_ 
E_ 

MITl_PSR v 1.0 I. LARS 6.10.081 

Printed: 10:17 01/10/98 
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TLI Project 
Client Sample: 

13C12~2.3,7,8-TCDF 
13C 1r2.3, 7 ,8-TCDD 
13C 12-1,2,3. 7 ,8-PeCDF 
13Cirl,2,3,7,8-PeCDD 
13C12-l.2.3,6,7,8-HxCDF 
13C1rl.2,3,6,7,8-HxCDD 
13C12-l.2,.3,4,6,7,8-HpCDF 
13C12-l.2.3,4,6,7,8-HpCDD 
13C12·1,2,3,4,6,7,8,9-0CDD 

13C12-2.3,4,7,8-PeCDF 
13C12-l.2,3,4,7,8-HxCDF 
13C 12" 1,2,3,4, 7,8-HxCDD 
13C1rl.2,3,4,7,8,9-HpCDF 

37C4-2.3, 7 ,8-TCDD 

13C12-l.2.3,7,8.9-HxCDF 
13C12-2.3,4,6,7,8~HxCDF 

13Cirl.2.3,4-TCDD 
13C12-l,2,3,7,8,9-HxCDD . 

44376A 
153-156 

.2.4 
2.1 
2.4 
2.0 
2.3 
3.0 
2.8 
2.7 
4.9 

3.6 
4.4 
3.8 
3.9 

3.S 

2.6 
2.S 

61.0 
53.3 
59.1 
50.0 
58.4 
74.3 
69.6 
68.7 
61.3 

90.7 
109 
93.8 
97.7 

87.9 

65.0 
63.S 

Method 23 PCDD/PCDF Analysis (a) 
Analysis File: U980028 

40%-130% 
40%-130% 
40%-130% 
40%-130% 
40%-130% 
40%-130% 
25%-130% 
25%-130% 
25%-130% 

40%-130% 
40%-130% 
40%-130% 
40%-130% 

40%-130% 
40%-130% 

0.75 
0.80 
1.49 
1.49 
O.Sl 
l.2o 
0.45 
1.04 
0.86 

1.53 
0.51 
1.20 
0.44 

O.Sl 
O.Sl 

0.82 
1.18 

24:38 
25:20 
28:34 
29:35 
32:08 

. 32:48 
35:01 
36:02 
39:36 

29:15 
32:02 
32:44 
36:32 

25:21 

33:22. 
32:37 

25:09 
33:07 

Data Reviewer:----~~-+-~------ 01/10/98 

Triangle Laboratories, Inc.~ 
801 Capitola Drive· Durham, North Carolina 2n13 
Phone: (919) 544-5729 • Fax: (919) 544-5491 . 

Page2of2 Min_PSR •I .O I. LARS 6.10.081 

Printed: 10:17 01/10/98 
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Dau Review By: 

Initial .... Date ... 

C#-. _Llt~ calculated Noise Area: 

The Total Area for each peak with an ion abundance ratio outside 
ratio limits baa been recalculated according to method requirements. 

Page No. 

01/10/98 

Compound/ 

1 Listing of 09800288.dbf 

Matched GC Peaks / Ratio I Ret. Ti.me 

2.00 

M_Z .... QC.Log Omit Why .. RT. OR Ratio Total.Area ... Area.Peak.l .. Area.Peak.2 .. Rel.RT Compound.Name .. ID .. Flags. 

TCDF 0.65-0.89 0.867-1.079 

304-306 DC NL 0:00 0.77 2,630.52 0.000 

RN 21:29 0.74 50,196.40 21,398.50 28,797.90 0.872 

R :21:59 0.76 48,271.:20 :20, 851. 30 :27,419.90 0.892 

R ::12: 13 0.75 49,955.70 21,396.90 28,558.80 0.902 
R ll: 37 0.75 251, 645. 00 107,507.00 144' 138. 00 0.918 E 

R :22:56 0.74 154,767.30 65,946.20 88,8:21.10 0.931 E 

R 23:20 0.75 166,704.30 71,:219.60 95,484.70 0.947 E 

R 23:36 0.74 118,319.60 50,474.70 67,844.90 0.958 E 

:23:50 0.74 .163, 606. 00 69,813.10 93,79:2.90 0.968 E 

24:03 0.74 :101, 437 .so 85,969.50 115,468.00 0 .'976 E 

24: 14 0.75 66,543.00 :18,536.10 38,006.90 0.984 
:14: :28 0.74 65,614.80 :17,935.40 37,679.40 0.993 
24: 40 0.75 3:25,383.00 139, 111. 00 186.272.00 l. 001 2378-TCDF AN E 

25:04 0.75 71,034.80 30,36:2.20 40,672.60 l. 018 
25:17 0.74 65,011.50 :27,68:2.00 37,329.50 l. 026 
:25: 32 0.79 11,106.90 4,905.08 6, 201. 82 1.037 
26:23 0.74 8,372.51 3,565.69 4,806.82 1.071 

304-306 16 Peaks 1,817,969.51 

13Cll-TCDF 0.65-0.89 0. 959-1. 041 
116-318 DC. NL 0:00 RO 1.34 61.61 0.000 

DC WL :22::25 RO 0.98 :261. 41 0.910 
DC WL 22:59 0.81 653.35 0.933 

23:53 0.74 72.73 30.94 41. 79 0.970 
:24:04 0.87 537.38 :249. 75 287.63 0.977 
24:38 0.75 16,107.16 6,904.38 9,202.78 1.000 13Cl2-2378-TCDF ISO 
25:17 0.67 303.79 122.02 181.77 l. 026 

DC WH 26:10 0.84 :217.36 1.062 
DC WH :26:38 0.82 803.61 1.081 
DC WH 26:47 0.73 164 .10 1.087 
DC WH 26:56 0.65 31.62 l. 093 

316-318 4 Peaks 17' 0:21. 06 

----------------------- Above: TCDF / TCDD Follows ----------------------

TCDD 0.65-0.89 
320-32:2 DC NL 0:00 RO 0. 24 :24.67 

RN 22: 49 0.77 86,137.90 37,506.60 
MR 23:11 0. 77 56, 734 .10 :24,7:21.90 
R :23:30 0.79 7,:285.58 3, ll9. 40 
R :;14: 10 0. 77 :26,419.10 11,473.80 

24: 26 0.80 15,780.03 7 ,017. 40 
24:50 0.81 7,408.:23 3,3:14.43 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive • Durham, North Carolina 2n13 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

0.895-1.047 
0.000 

48,631.30 0.901 
3:2,012.:20 0.915 
4,066.18 0.928 

14,945.30 0.954 
8,76:2.63 0.964 
4,083.80 0.980 

E 

Printed: 10:17 01/10/98 

1.1.., 
\J ..J 



Page No. Listing of {}9800:288.dbf 
01/10/98 Matched GC Peaks / Ratio I Ret.. Time 

Compound/ 
M_Z .... QC. Loq Omit Why .. RT. OK Ratio Tot.al. Area ... Area. Peale .1 .. 

M :25:15 0. 77 :26,800.00 11,700.00 
AN :25: :21 0.79 :i, ::iss. oo 995.00 

:25:31 0.79 3,594.40 1,589.40 

:ZS: 41 0.79 3,957.14 1,750.86 
:2S:S4 0.86 1,387.98 640.69 
:26: ::io 0.76 1,360.13 586.35 

3:20-3:2:2 1:2 Peaks :239,119.59 

37Cl-TCDO 
3:28 DC NL 0:00 48.70 

DC WL ::i::i: 48 447.36 

DC WL :23: 06 5:2:2.57 

DC WL :23: 1:2 418.96 
:23: :is 173.49 173. 49 
:23: 59 17,808.:20 17,808.:20 
:24: 11 457.3:2 457.32 
24 :19 220. 65 ::i::io. 65 
24: 39 457. 9:2 457.9:2 
:24 :51 147.39 147.39 
:25::21 9,43S.46 9,43S.46 
:25: 45 10,441.10 10,'41.10 
26:34 46. 89 46.89 
26:39 84.66 84. 66 
:26:47 71. 47 71..47 

328 11 Peaks 39,344.SS 

13Cl2-TCOO 0.65-0.89 
332-334 DC NL O_: 00 RO l.Sl 25.7S 

2S:09 0. 8:2 18,000.Sl 8,10:2.S7 
:2S: :20 0.80 10,7:20.27 C,777.34 
:2S:39 RO 0.94 387.77 205.03 
:2S:Sl RO l.lS 64. 92 42.16 

33:2-334 4 Peaks :29,173.47 

----------------------- Above: TCOO I PeCOF ft>llovs 

PeCOF 1. 32-1. 78 
340·34:2 DC NL 0:00 RO 0.96 10.74 

:26: 35 1. S4 116, 6:22.40 70,7S9.SO 
:27: 03 RO 0.87 1,999.02 l,:21S.09 
:27:13 l..Sl 3,176.74 1,909.19 
:27: 20 l.53 3,233.73 1,953.87 
:27:35 l.51 40,046.10 :24,081.. 60 
27:43 l.Sl :27:2, 815. 00 164. :27:2. 00 
:27 :S3 l..S2 65, 871. :20 39,73:2.10 
:28: 12 l.SO 107,989.30 -64,849.80 
:28: 18 l.Sl u:::i. 981.10 86,000.:20 

M :28:30 l.S6 S9,600.00 36,300.00 
AN :28: 35 1.59 49,700.00 30,SOO.OO 

:28:44 l.50 46,647.40 :28,0lS.10 
:28:51 l.S2 78,S99.60 47,360.10 
:29: 16 l..51 90,819.:20 5',641.80 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive•. Durham, North Carolina 27713 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

Area. Peak. :2 .. Rel.RT Compound. Name .. IO .. Flags. 

15,100.00 0.997 
1, :260. 00 1. 001 :2378-TCDO AN PR 
:2,005.00 1. 007 
:2, :206. :28 1.014 

7'7 .:29 1. o:::i:::i · 
773.78 1.039 

0.9:21-1.079 
0.000 
0.900 
0.912 
0.916 
0. 9:24 
0.947 
0.955 
0.960 
0.973 
0.981 
1.001 37Cl-TCOO CLS 
1. 016 
1. 049 
1. OS:! 
1. OS7 

0.9:21-1.079 
0.000 

9,897.94 0.993 13Cl2-1234-TCOO RSl 
5,_94:2. 93 1.000 13Cl2-:2378-TCOO ISl 

219.08 1.013 
36.68 1.0:20 

---------------------
0. 9:2S-l. 065 

0.000 
4S,86:2.90 0.931 
l, 391.10 0.947 
1,:267.55 0.953 
1,:279.86 0.9S7 

lS, 964. so. 0.966 
108,S43.00 0.970 E 

:26,139.10 0.976 
43,139.SO 0.987 
S6,980.90 0.991 E 

:23,300.00 0.998 
19,200.00 1.001 1:2378-PeCOF AN 
18,63:2.30 1.006 
31,-239.SO 1.010 
36,177.40 1.0:25 :23478-PeCOF AN 

Printed: 10:17 01/10/98 
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Paqe No. 3 Listinq of 09800:288.dbf 

01/10/98 Matched GC Peaks I Ratio I Ret. Tille 

Compound/ 
M_Z .... QC. Loq Omit Why .. RT. OK Ratio Total . Area ... Area. Peak . l .. 

:29: :25 1.51 130,996.70 78, 741.50 

:29:44 1. so :29, :270. 60 17,54:2.00 

30:07 l.39 3:24. 47 188.89 

30:15 1. 5:2 10,891.45 6,577. 74 

340-34:2 18 Peaks ·1. :251, 584. 01 

13Cl:2·PeCDF 1.3:2-1.78 

35:2-354 DC NL 0:00 RO. 1. :20 10.51 

:26: :24 RO 1.10 :28.66 17.4:2 

:26:37 1.47 130.94 78.01 

:26: 47 1.48 54. 98 3:2. 77 

:27:14 l.67 15.70 9.83 

:27:26 l.39 66. 77 38.89 
:27:47 1.45 174.21 103.05 
:27:56 RO 1.24 367.46 :2:23 .36 
:28:11 1. 37 4:2.78 :24.70 
:28:18 RO 3.81 95.80 143. :28 
:28:34 1. 49 12,138.84 7,:264.06 
:28: 51 l.48 :272.09 162.59 
:29:03 RO 1. 26 100.96 61.37 
:29: 15 1.53 10,638.24 6,432.31 
:29:5:2 RO 0.90 53.39 32.45 
30:06 RO 0.94 35.68 21.69 
30:15 l.69 123.08 77.27 

35:2-354 16 Peaks :24,339.58 

---------------------- Above: PeCDF I PeCDD Follows 

PeCDD l. 3:2-1. 78 
156-358 DC NL 0:00 RO 1.14 7.35 

D DC WL :27:35 RO 0.88 425.31 
:27:49 RO 1.19 51,633.:2:2 31,384.90 
:28:18 1. 3:2 4,:247.5:2 :2,419.07 
:28:3:2 1.56 38,4:27.00 :23,4:28.70 
:28:40 l.61 7,969.85 4,914 .:28 
:28:51 1.57 :24,756.16 15,138.50 
29:01 1.61 4,087.86 :2,519.35 
:29:07 1. 58 9,159.61 5,606.93 
:29:19 1. 57 10,:217.95 6,:238.38 
:29: :27 RO 0.84 5, :2:26 .58 3,176.94 
:29:36 1. 61 7,0:22.96 4,335.08 
:29:44 1.60 5,58:2.53 3,438.36 
30:04 1. 69 4,798.56 3,013.61 

356-358 1:2 Peaks 173,1:29.80 

13Cl:2-PeCDD l.3:2-1.78 
368-370 DC NL 0:00 RO 1.98 3.67 

:27:43 RO 1.31 3:2. 97 :20.04 
:27:48 RO 3 .0:2 :24. 89 :29.46 

DC SN :27:58 RO 0.58 3.54 
:28:17 RO :2. 46 30.06 :29.04 
:28:32 RO 1. :24 37.:21 :2:2. 6:2 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive· Durham, North Carolina 2n13 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

Area . Peak. :2 .. Rel. RT Compound. Name .. ID .. Fbqs. 

5:2, :255. :20 1. 030 E 

ll,7:28.60 1.041 
135.58 1.054 

4,313.71 1.059 

0.860-1.140 
0.000 

15.8:2 0.9:24 
5:2.93 0. 93:2 
:2:2.:21 0.938 
5.87 0.953 

:27.88 0.960 
71.i6 0.973 

180. 41 0.978 
18.08 0.987 
37.57 0.991 

4,874.78 1.000 13Cl:2-PeCDF 123 IS2 
109.50 l.010 

48.6:2 1.017 
4,205.93 1. 024 l3Cl2-PeCDF 234 SURl 

36.00 1.046 
:23.00 1.054 
45.81 l.059 

---------------------

0.935-1.0:22 
0.000 
0.93:2 

:26,426.90 0. 940 
l,8:28.45 0. 957 

14,998.30 0.965 
3,055.57 0.969 
9,617.66 0.975 
1,568.51 0.981 
3,55:2.68 0.984 
3,979.57 0.991 

.3,764.6:2 0.995 
2,687.88 1. 001 1:2378-PeCDD AN 
:2,144.17 1. 005 
1,784.95 1.016 

0.865-1.135 
0.000 

15.33 0.937 
9.76 0.940 

0.945 
11.79 0.956 
18 .17. 0.965 

Printed: 10:17 01/10/98 
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Page No. 
01/10/98 

Compound/ 

4 Listing of 09800288.dbf 
Matched GC Peaks I Ratio I Ret. Ti.JDe 

M_Z .... QC.Log Omit Why .. RT. OK Ratio Total.Area ... Area.Peak.! .. Area.Peak.2 .. Rel.RT Compound.Name .. ID .. Flags. 

368-370 

HxCDF 
374-376 

374-376 

AN 
M 

l3CD-HxCDF 
384-386 

384-386 

HxCOD 
390-392 

DC SN 28:40 
28:48 RO 
28:50 RO 

DC SN 29:07 RO 
29:17 RO 

29:26 RO 

29;35 
29:43 

l.53 
4 .10 
l.05 
5.70 
3. 82 
1.04 
1.49 
l.51 

29:57 RO 3.96 
30:07 1.42 
30: 18 RO 5. 02 

13 Peaks 

4.95 
7.93 

18.85 
3.80 

1:2.06 
11.70 

5,311.54 
922.58 

22. 57 
15.61 
14.41 

6,462.38 

1:.2.76 
11.46 

18.07 
7 .ll 

3,175.06 
555.36 

35.09 
9.15. 

28:39 

0.969 
3.11 0.974 

10.93 0.975 
0.984 

4.73 0.990 
6.82 0.995 

2,136.48 1.000 13Cl2-PeCOD 123 IS3 
367.22 1.005 

8.85 l.012 
6.46 l.018 
5.65 1.024 

---------------------- Above: PeCOD / HxCOF Follows ---------------------

2,385.85 
91, 814. 00 

218,055.60 
18,173.42 
28,238.70 
15,040.77 

2,443.34 
:207,127.80 

89,263.:ZO 
25,468.60 
38,349.70 

50,882.00 
120,371.00 
10,298.30 
15,563.60 

8,259.31 
l,352.36 

114,716.00 
49,531. 70 
14,178.00 
21,184.50 
59,699.30 

0.962-1.047 
0.000 

40,932.00 0.967 
97,684.60 0.971 
7,875.12 0.977 

12,675.10 0.981 
6,781.46 
1,090.98 

92, 411. 80 
39,731.50 
ll, 290. 60 
17,165.20 
47,366.40 

0.986 
0.991 
0.997 123478-HxCOF 
1.001 123678-HxCOF 
l.004 
1. 009 
1.015 234.678-HxCOF 

AN 
AN 

AN 

E 

E 

E 

E 

DC NL 0:00 
31:05 
31:13 
31:23 
31:31 
31: 41 
31:51 
32:02 
32:09 
32: 15 
32:26 
32: 37 
33: 22 
33:28 

l.05-1.43 
1. :26 
l. :24 
l. :23 
1.31 
l. 23 
l. :22 
1.:24 
1. 24 
l. 25 
l. 26 
l. 23 
1.26 
l. 29 
1. :24 

107,065.70 
S,450.00 

27,100:00 
873,590.83 

3,070.00 
15,000.00 

:Z,380.00 1.038 123789-HxCDF 
12,100.00 1.041 

AN PR 

13 Peaks 

0.43-0.59 
DC NL 0:00 RO 1.78 

31:13 RO 0.83 
31:49 RO 
3:2:02 
32:08 

3:2:37 
32:55 RO 
33:22 

7 Peaks 

l.57 
0.51 
0.51 
0.51 
1.26 
0.51 

45.39 
:243.20 

48.06 
7,363.14 
8,165.43 
8,009.52 

136.17 
6,3:21.05 

30,286.57 

133.86 
49. 82 

2,499.07 
2,744.46 
2, 711.19 

113. 37 
2,129.77 

0.876-1.124 
0.000 

161. 06 0. 971 
31.83 

4,864.07 
5,420.97 
5,298.33 

90.18 
4, 191. 28 

0.990 
0.997 13Cl2-HxCDF 478 SUR2 
1.000 13Cl2-HxCDF 678 IS4 
1.015 13Cl2-HxCDF :234 ALT2 
1.024 
1.038 13Cl2-HxCDF 789 ALTl 

- --- - -- - - -- - - -- - - -- -- - Above: HxCOF /· HxCOD Follows ·------------- -- - - -- - -

1.05-1.43 
DC NL 0:00 RO 0. 71 

31:34 
3:2:01 
3:2:13 
3:2:23 
3:2: 44 

1.28 
1.22 
1. :23 
1.09 
1.20 

342.86 
15,273.11 
65,269.00 
36, 447. 40 
5,933.51 
6, 621. 84 

8,582.45 
35,910.10 
20,074.60 
3,093.97 
3,611.36 

0.958-1. 014 
0.000 

6,690.66 
29,358.90 
16,37:2.80 

2,839.54 
3,010.48 

0.962 
0.976 
0.98:2 
0.987 
0.998 123478-HxCDD AN 

Triangle Laboratories, Inc.® Analytical Ser:vices Division 
801 Capitola Drive • Durham, North Carolina 2n13 Printed: 10:17 01/10/98 
Phone: (919) 544-5729 • Fax: (919) 544-5491 106 



Page No. 
01/10/98 

Compound/ 

5 Listing of 09800288.dbf 
Matched GC Peaks I Ratio / Ret.. Time · 

M_Z .... QC.Log Omit Why .. RT. OK Ratio Tot.al.Area ... Area.Peak.l .. Area.Peak.2 .. Rel.RT Compound.Name .. ID .. Flags. 

390-392 

13Cl2·HxCDD 
402-404 

402-404 

ffpCDF 
408-410 

408-410 

D 

l3Cl2-HpCDF 
418-4:10 

418-420 

ffpCDD 
424-426 

4:14-4:16 

D 

13ClJ-HpCDD 
436-438 

436-438 

32:49 l. 25 13,637.12 7. 586. 71 
33:06 1.23 18,619.27 10,251.40 

7 Peaks 161, 801. 25 

1.05-1.43 

DC NL 0:00 RO J.20 lS.03 
32:02 1. OS 38.07 19.48 

32:44 1.20 S,273.12 2,875.21 
32:48 1.20 7,681.27 4,196.41 
33:07 1.18 10,39:1.68 S,623.36 

4 Peaks 23. 385 .14 

---------------------- Above: HxCDD / RpCDF Follows 

0.88-1.20 
DC NL 0:00 l. 01 96.86 

3S:Ol 1. OS 3 41. ·no . oo 174,926.00 
35:17 l. 05 69,346.40 JS,498.90 
35::27 l. 05 84,856.20 43,549.30 

DC NH 35:S5 RO 0.54 340. 41 
36:33 1.04 40,502.50 20,6S2.40 

4 Peaks 536,125.10 

0.37-0.51 

DC NL 0:00 RO l. 95 19.54 
35:01 0. 45 5,949.70 1,836.50 
36:32 0.44 4,660.82 1,432.01 

J Peaks 10,610.52 

---------------------- Above: HpCDF I HpCDD Follows 

0.88-1.20 

DC NL 0:00 RO 1. 37 43.86 
DC WL 3S:09 RO 0. 45 1,026.39 

35:18 1. 01 56,202.30 28,303.SO 
36:03 1. 03 55,523.30 28, 199.40 

J Peaks 111,725.60 

0. 88-1. 20 
DC NL 0:00 1. 06 19.54 

35:18 RO 0.72 51.02 26.01 
35:32 RO 3.80 8.59 15. 99 
36:02 1.04 5,180.07 2,63S.16 

3 Peaks 5,239.68 

6, 050. 41 1.001 123678-HxCDD AN 
8,367.87 1. 009 123789-HxCDD AN 

0.970-1.030 
0.000 

18.S9 0.977 
2,397.91 0.998 13Cl2-HxCDD 478 SOR3 
3,484.86 1.000 13Cl2·HxCDD 678 ISS 
4,769.32 l.010 13Cl2-HxCDD 789 RS:i 

---------------------

0.996-1.049 
0.000 

166, 494. 00 1.000 1234678-HpCDF AN E 

33,847.50 1.008 
41,306.90 1.012 E 

1. 026 
19,850.10 1.044 1234789-HpCDF AN 

0.943-1.114 
0.000 

4, 113. 20 1. 000 l3Cl2-HpCDF 678 IS6 
3,:128.81 1.043 13Cl2-HpCDF 789 SOR4 

---------------------

0.975-1.005 
0.000 
0.975 

27,898.80 0.980 E 

27,323.90 1.000 1234678-HpCDD AN E 

0.972-1. 028 
0.000 

36.28 0.980 
4.21 0.986 

2,544.91 1.000 13Cl2-HpCDD 678 IS7 

---------------------- Above: HpCDD I Octa-COD and CDF Follows ----------

OCDF 
44:1-444 

44:1-444 

DC NL 

0. 76-1. 02 
0:00 RO 4.73 

39:49 
l Peak 

0.87 
28.10 

171,6:27.70 
171,6:27.70 

80,077.40 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive· Durham, North Carolina 2n13 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

0.899-1.101 
0.000 

91,S50.30 1.005 OCDF AN E 

Printed: 10:17 01/10/98 

107 



Page No. 
01/10/98 

Compound/ 

6 Listing of 09800:288.dbf 
Matched GC Peaks / Ratio I Ret. Time 

M_Z. . . . QC. Log Omit Why .. RT. OK Ratio Total. Area. . . Area. Peak. 1. . Area. Peak. 2. : Rel. RT Compound. Name. . ID. . Flags. 

OCDD 0. 76-l.0:2 0.899-1.101 
458-460 DC NL 0:00 1.00 11. 06 0.000 

39:36 0.84 66' 941. 80 30,632.60 36,309.20 1.000 OCDD AN 
458-460 1 Peale 66,941.80 

13Cl2-0CDD 0.76-1.02 0.996-1.004 
470-47:2 DC NL 0:00 RO :2.02 3.57 0.000 

39:36 0.86 6,941.79 3,215.80 3,7:25.99 1.000 13Cl2-0CDD IS8 
470-472 1 Peale 6, 941. 79 

Column Description ............ "Why" Code Description ......... QC Log Desc ........ . 

-Nominal Ion Mass(es) 
.. RT. -Retention Ti.me (IDID:SS) 

Rat.l -Ratio of M/M+J Ions 
OK -RO•Ratio Outside Limits 
Rel.RT-Relative Retention Time 

••• End of Report ••• 

WL-Below Retention Time Window A-Peak Added 
WH-Above Retention Time Window K-Peak Kept 
SN-Below Signal to Noise Level D-Peak Deleted 
<M~Below Method Detection Limit T-Time Changed 
NL-Channel Specifi.c Noise Level M-Peak Area Changed 

N-Name Changed 
X-Ether Interference 

Triangle Laboratories, Inc.® Analytlcal Services Division 
801 Capitola Drive • Durham, North Carolina 2n13 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

Printed: 10: 17 01/10/98 
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?ile:09800:Z8 ll-723 Acq: 6-.J'AN-l998 l8157:l8 GC EI+ Voltage SIR 70S Noiae157l803 
303.9016 r:3 BSUB(:Z56,3o,-J.OJ PKD(9,5,J,o.lo\,3387:Zl:Z.o,l.OO\,Z',TJ Zzp:NDB5US 
1!ll.IAM;I.E LABS Tezt:'l'Lil44J76A l53•l56 
lOO Al. 9E9 

80 

60 

40 

:zo 

AB. 60E8 
Al.OBE9 

• 6l!B· 

.3EB 

01..+-t...,;.~...-._..~~~,._..,t......,.-J,,......,:..~.....,_.-r'-_,..""-r.....l.--~~:;...,~.,...:..,__.,_:.,..,1.-.;a.,-tt:-....,.--..-~....,.."""'"'F>-..--.---..i;.O.OEO 
:lj I 00 23 I 00 26 I 00 

7ile1a9800:Z8 ll-723 Acq: 6-J1Ul•l998 l81571l8 GC EI+ Voltage SIR 708 Hoiae1743456 
305.8987 r::Z BSUB(:Z56,30,-3.0) PXIJ(9,5,3,0.l0\,:Z9738:Z4.0,l.OO\,r,T) Zzp1NDB5US 
1!llIAlVl:'LE LABS Tezt:'l'Lil44376A l53-l56 
lOO Al. 6E9 

80 

60 

40 

:zo 

Al.lSE9 

O·~~ ....... --,..-l.~~~ ....... rt-...-.J,--T'......:;::.._~""""_,.-'-i--IT-o~..:.,.<:....,:~~.,.....-/-~'-T~tc>-...-...,...-,.......,...-.P....,....-,.......,..i;. 
:Z:Z: 00 24: 00 :ZS: 00 :Z6: 00 

rile:09SOO:Z8 ll-723 Acq: 6·J7Ul·l99S lS:S7:l8 GC EI+ Voltage SIR 70S Noise::Z3:Z99 
3l5.94l9 r::Z BSUB(:Z56,30,-3.0) PXIJ(9,S,3,0.l0\,93l96.0,l.OO\,r,T) Ez:p:NDB5US 
1!llIANGLE LABS Tezt:'l'Lil44376A l53•l56 
lOO A6. OE7 

so 
60 

40 

:zo 

O..;.......,.--..-....-...... --....-..... --....-.,.......,.......,..._..-.....,.. __ ..-.,.._,.~,.-~....,.""""',.._""""'-,.~.,.....,...-..~,......,.__,.~..-..,......,.--,.....~--.""-
:Z :Z: O O 23~00 24:00 :Z5i00 26:00 

rile:U9800:Z8 ll-723 Acq: 6-JAN·l998 l8157:lS GC EI+ Voltage SIR 70S Hoise1l7404 
3l7.9389 r::Z BSUB(:Z56,30,-3.0) PXD(9,5,3,0.l0\,696l6.0,l.OO\,r,T) Ez:p:NDB5US 
1!llIAM;LE LABS Tezt:'l'Lil44376A l53-l56 
100 A9. OE7 

so 
60 

40 

:zo 
A4.4lE6 

0·+.-.-.c.,.--....-...-....... -.---.....-...-....... '""'?-...--...-....... -.--..--~~ ...... ...o:;:"-~.,......,... ...... ~--..... ...-....-....,. ....... ....-............ "'1--.. ...... 
:Z:Z:OO 23:00 24100 25100 

rile:09800:Z8 ll-723 Acq: 6-JAN-l998 l8:57:l8 GC EI+ Voltage SIR 70S 
330.9792 r::Z Ezp:NDB5US 
1!llIAM;LE LABS Tezt:'l'Lil44376A 153-156 
lOO :Zl:45 :Z:Z::Z9 :Z3:06:Z3::Z4 23:55 24·39 

so 

60 

40 

:zo 

26:00 

:ZS: 52 26: 15 

0-+--.---..--.-..... --..-.............. --.............. .....,.--..... ..,.......,---.-........ --...--........ -.---..--.--.---..--.--.---..--.-..... --..--.--.---..--.-.......... 
:Z:Z I 00 23 I 00 24100 251 00 26:00 

rile:U9800:Z8 ll-723 Acq: 6-JAN-l998 l81571l8 GC EI+ Voltage SIR 70S 
375.8364 r::Z Ezp1NDB5US 
1!llIAM;LE LABS Tezt1'l'Lil44376A l53-l56 
lOO :ZS 59 

so 
60 

40 24: 45 

:zo 
:ZJ:l3 2514 

,riae 

.JJ:7 

~e 

.SES 

.7E5 

0 O.OEO 
:z:z: 00 23:00 24: 00 25:00 26:00 ~ 

'4 .\ 9 J. ti 



7ile1U980038 ll•733 Acq1 6-JAN-l998 l8157:l8 GC EI+ Voltage SIR 70S Noiae15363 
Jl9.8965 r12 BSU11(356,30,-3.0) '1CIJ(7,5,J,O.l0\,3l452.0,l.OO\,r,rJ Erp1NDB5US 
:r.JlIAMSLE LAJJS rezt:rI.Il44376A l5J-l56 
lOO 

80 
A2.47EB 

7.Br7 

6.2E7 

60 4.7r7 

40 J.J.Z7 
Al.l5U 

20 l.6r7 

0+-':_,,....::i..,......t..,.....;:ap....::.,... ..... ,........,... __ .,..........,._,."T-..._;~--,......:.,....._,,.....:;...,........;;:;:.,~~.:;;;:,,--.,,.-....,...---.,....~""'--....---..-~0.0ZO 
~.~ 241H ~.~ 261~ 

7:J.ia1U980028 ll-723 Acq1 6-J7Jl-l998 l81571l8 GC KI+ Voltage SIR 70S Boise122793 
32l. 8936 7:2 BSUB( 256, JO, -J. 0 J '1CIJ(7,5,J, 0 .l0\,9ll7J. O,l. 00\,7,r) :tzp1NDB5US 
:r.JlIJINbI.E LAJJS rfl%t:rI.Il44376A l53-l56 
100 

80 

60 

40 

20 

AJ.201:8 

Al.49n 
Al.65:88 

A4.07E7 

~ 

.OZB 

O~:.....,~-.-...L.,,_..:::.,..~~...,...---,......-,..-'-.,....::"'r----~.....,__.~--,.....::....,........:::;::i.-..;::"'-'~-.---,......_,..---,.._......,. __ ..,....__,~ 
23100 24100 36100 

71leia980038 ll-723 Acq1 6-JAN-1998 l8:57:l8 GC ZI+ Voltage SIR 70S Boise:l0992· 
JJl.9368 712 BSUB(256,30,-J.0) '1CIJ(7,5,3,0.l0\,43968.0,l.00\~7,r) Erp1NDB5US 
:r.JlIANGLE LAJJS rezt:rI.Il44376A 153-156 . 
100 AB. OE7 

80 

60 4. 78E7 

33:00 24100 25:00 26100 
7:J.ia1U980028 ll-733 Acq: 6-JAll-1998 lB157:l8 GC EI+ Voltage SIR 70S Noise: 7274 
333.9338 7:2 BSUB(256,J0,-3.0) ,1CIJ(7,5,3,0.l0\,29096.0,l.OO\,r,r) :tzp:NDB5US 
DIAllf:LE LAJJS rezt:rI.Il44376A 153-156 . 
lOO A9. OE7 

5.94:&7 

40 

2.4r7 

l.9r7 

30 4.BE6 

O'.;i...---,........,...---.,--__,.---...,...---..-...,...---.,...........,---...,...---.----,.---..,....---,....J....,......::......,....;~---..... ---,........,...---.,----,---....----.--~0.0EO 
23100 24100 25:00 26:00 

r:J.ie1U980038 11-723 Acq: 6-J11N-l998 l8157:l8 GC EI+ Voltage SIR 70S Noise124352 
327.B847 7:2 BSUB(256,30,-J.O) '1CIJ(7,5,3,0.l0\,97408.0,l.00\,7,r) :tzp1NDB5US 
:r.JlIANr;LE LABS rezt:rI.Il44376A l53-l56 ' 
100 Al. BBS 

80 

60 

40 

20 

A9.44E7 

Al.04EB 

0.+-""""'----c:o... ..... -----............ ---"""'"....,..~ ........... --.,....-c;o----....... -----....J..,....;:::..,..---<--~---..--...--.,....__,.--...... .....,~ 
23 I 00 24 I 00 25 I 00 

7:J.ierU98002B ll-723 Acq1 6-J11N-l998 l81571lB GC J!!I+ Voltage SIR 70S 
330.9i92 712 Erp1NDB5US 
:r.JlIANGLE LABS rert:17'I.Il44376A l53-156 

26100 

rue 

lOO 23106 23124 23155 24:11 2 •39 24155 25124 25:52 261 5 9.lE7 

BO 7.3Z7 

60 5.5Z7 

40 3. 7r7 

20 l.8Z7 

0·-+---..---.---.---..---.--.....---...---,,..... ....... --...---..-....... ---.---....-....... ---.---...-....... ---.---.,.....--.---.---...... --..--..-0.ozo 
23:00 24100 25:00 26:00 rue 
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7ile1U9800:JB ;l-723 Acq: 6·.J3N·l998 l8:571l8 GC EI+ Voltage SIR 70S Noiae:3:J67 
339.8597 7:2 BSUB(:J56,30,•3.0) P1CD(7,5,J,O.lO\,lJ068.0,l.00\,7,T) I!zp1NDB5US 
:rRIANr;I.E LABS Tezt1TLil44376A 153-156 
lOO Al. 4Jr!J 

A8.60E8 
A7. 08EB 

27:00 :J8100 29100 30100 
7ile1U9800:J8 ll-723 Acq: 6-.13N·l998 18157:18 GC rI+ Voltage SIR 708 Noiae:3393 
341.8567 7:2 BSUB(:J56,30,-3.0J PICD(7,5,J,O.l0\,l357:J.O,l.00\,7,T} Zzp1NDB5US 
:rRIAM9Ll: LABS Tezt:TLil44376A 153-156 
100 Ai. 9rJ ' 

A5.70B8 

2.6E8 

:J.OE8 

l.5E8 

l.OE8 

5.l:B7 

0•..J..._,1..~""""...,.--""l""--..-~..-....... :........,___.;.-~::;_...,.....i......,..:::..:....,.--~~.:,....~~--...1.--;t.--~~~:...,.--...,...--.,..C.::..O,--....,..--...,.....t.O.OEO 
27100 28:00 29100 30100 

7ile1U9800:J8 ll-723 Acq: 6-J1Uf-l998 18:51:18 GC EI+ Voltage SIR 70S Noiae13l96 
351.9000 7:2 BSUB(256,30,-3.0} P1CD(7,5,3,0.l0\,l2784.0,l.00\,7,T} I!zp:NDB5US 
:rRIANl:LE LABS Tezt:TLil44376A 153-156 
lOO A7. 6E7 

80 

60 

A6.43E7 

Tue 

2.0E7 

l.6E1 

l.:JE7 

40 8.:JE6 

:JO 4.lE6 

0•.J.....,..........,---.---.,..........,--...,....--..--.....,.--..,......:::.....--...--..,_ __ 1--..:;::=-,..........,---,l.:.....~-..-------------.-.-.:----..----.-..t.0.0EO 
:17:00 28:00 29:00 30:00 

7ile1U9800:J8 ll-7:13 Acq: 6-JaN-1998 18:57:18 GC EI+ Voltage SIR 70S Noiae:2655 
353.8970 7:2 BSUB(:J56,30,-3.0) P1!3J(7,5,3,0.l0\,l06:JO.O,·l.00\1 7,T) I!zp1NDB5US 
XRIANGI.E LABS Tezt:TLil44316A 153-156 
lOO A4. 1E7 

21: 00 28: 00 29: 00 
7ile1U980028 ll-723 Acq: 6-JAN-1998 18:57:18 GC EI+ Voltage SIR 70S 
330.9792 7:2 Ezp1NDB5US 
1'.RIAM:LE LABS Tezt:TLil44376A 153-156 
lOO 26154 27:12 :17:41 29 41 

30:00 : 

I 
I 

30:03 30rl9 

Tue 

9.l:B7 

1.3E7 

5.5E7 

3.7E7 

l.8E7 

·~-.---..---.--.....---....... ----....,..------..---.--.....---....... --------------------------------------_..-------'--'-o.ozo 
271 00 281 00 29100 

7ile1U980028 ll-723 Acq: 6-.DB-1998 18157118 Ge EI+ Voltage SU 70S 
409.7974 712 Ezp1NDB5US 
1'.RI.AM;J;E LABS Tezt1TLil44376A 153-156 
100 

27:00 

30100 Tiiae 

29121 
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e1 cq: I I + 0 ge 
355.8546 1'1:Z BS'UB(:Z56,30,-3.0J Pl'JJ(S,5,3,0.05,,8940.0,l.OO',l',T} 
12~ LABS ~e.JCt:r:Lil44376A 153-156 
100 AJ. 4E8 A:Z.34E8 

so 

60 Al.5lES 

40 

:.zo 

27148 :Z8100 :Z8:l:Z :Z81.24 .28136 .28148 .29100 .291l:.Z :.Z9:.24 29136 .29148 30:00 
l'ile1U9800:Z8 ll-723 Acq1 6-JAB-1998 18157:18 t:C EI+ Vo.lt.age SIR 70S Boi••rl965 
357. 8516 1'1:Z BS'UB( :Z56, JO, -3. OJ Pl'JJ(5, 5,3, o. 05,, 7860.0,l. oo,,r, TJ l!:zp1NDBSUS 
12.rAM:LZ LABS Te.JCt1r:Lil44376A l53·l56 
100 A.2. 4E8 

so Al.50ES 

60 
A9.63E7 

40 

:zo 

.27:48 38100 :Z8rl:Z .28::Z4 38136 38148 39100 391U 39134 :.Z9136 39:48 30100 
l'ile:U9800:.Z8 ll-733 Acq: 6-JAN~l998 18:57:18 GC EI+ Volt.age SIR 70S Boise:l43J 
367.8949 l'::Z BS'UB(:.Z56,30,-3.0} Pl'JJ(5,5,J,0.05,,5693.0,l.OO,,l',T} Ezp1NDB5US 
12IANt;LE LABS Tezt17'Lil44J76A l53-l56 
lOO AJ. SE7 

so 

60 

40 

30 

37:4S 3S:OO 3S:l:.Z 3S134 .2S1J6 3S14S 39100 39:U 39124 :.Z9:J6 39:4S 30:00 
l'ile:U9S00.2S ll-7.23 Acq: 6-J11N-l99S lS:57:lS Ge EI+ Volt.age SIR 70S Noise: 7.2l 
J69.S9l9 1':3 BS'UB(:.Z56,J0,-3.0} Pl'JJ(5,5,J,0.05,,.2S84.0,l.OO,,I',~} Ezp:NDB5US 
XllI.AM;LE LABS Tezt1r:Lil44376A l53-l56 
100 A:Z. 4E7 

so 

60 

40 

:.zo 

7.4E7 

5.9E7 

4.4E7 

3.0E7 

.5E7 

O.OEO 
30rl:Z 30124 ~.:Ute 

5.6E7 

4.5E7 

3.4E7 

2.3E7 

l.lE7 

O.OEO 
30rl:.Z 301.24 r.:Ute 

9.4E6 

7.5E6 

5.6E6 

3.7E6 

l.9E6 

O.OEO 
30 :l:Z JO: 34 Time 

6.5E6 

5.2E6 

3.9E6 

2. 6E6 

.3E6 

0 . ...., ............................................................................ ,..,..,,..,..,..,..,.....,..,...,.....,..,.... .................................... ,....1. ....... .;:;. ...... .....,......,,..,..,,..,.., .................................... o.ozo 
.27:4S .28100 38:l2 3Si:Z4 .28136 38148 39100 391U 29124 29136 39148 30100 30112 30124 

l':ile1U9S0038 ll-723 Acq1 6-JAN•l998 l81571lS Ge EI+ Vo.ltage SIR 70S 
330.979.2 1'1:.Z Ezp1N1JB5US 
12~ LABS Tezt1r:Lil44376A 153-156 
lOO :Z7:47 :ZS lO 6 :ZS 42 :ZB159 29i:ZS 29141 

so 

60 

40 

30 

riae 

9.J.Z7 

7.3E7 

5.5E7 

3. 7E7 

l. SE7 

a~ ............................ ,.........,...,,......,...,.....,..,..,..,...,.....,..,..,.,..,...,...,..,.....,......,...........,r""'"" ....... "l"'T"..,..,..,..,..,..,...,...,...,..,..,..,..,...,..,..,..,..,...,.......,......,,.....,..,..,..,..,...,.....,...,...,..,.., ..... ..,..,.~o.ozo 
37148 :.Z8:00 :.Z8il2 381.24 :.Z8136 38148 39100 3911:.z 29::.Z4 :.Z9:36 :.Z9:48 30100 30:12 30:24 r1a 
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,il.e:U980028 ll-J85 Acq: 6-JAN-1998 18:57:18 GC EI+ Voltage SIR 70S Noise:6649l0 
373.8208 '1J BSU1J(256,JO,-J.O) PrD(7,5,J,O.l0\,2659640.0,l.OO\,,,~)·:t:zprNDB5US 
12.L\M:LZ LA.BS rezt:'XLil44J76A 153-156 
100 Al. OE9 

80. 

60 

40 

20. 

A5.09E 

Al.Uri 

AS.971:8 

Al.6JE8 

o..,_~.,........, ....... ..o;:;:;,..,;l'"""~"""'....,.."'l"T"""" ....... ~...+-....-ri.,.,.~"""'~..+.. ....... ;;::;o~"'l"T ............. ,.,....,..,.. ....... ...,...::;:;...,..,..~.,..,..~ ....... .,..,......-f. 
Jl:OO Jl1l2 Jl:24 J1:J6 31:48 32:00 J2:J..2 32:24 J21J6 32148 JJ100 JJ112 JJ124 JJrJ6 JJr48 

'il•rC1980028 11-385 Acqr 6-JaB-1998 18157:18 GC Ia+ Volta99 SIR 70S Noiser5280l4 
375. 8178 ,,3 BSrJB( 256, JO, -J. 0) PrD(7,5,J, 0 .10\,all.2056. 0,1. 00\,,, r) l:Zp_rNDBSUS 
Xll.IANIOLE LABS rezt:'XLil44J76A 153-156 
100. A9. 7E8 

A9.24E8 

A4.09E A4.74E8 

J.OE8 

2.4E8 

l.8E8 

l.2E8 

20 Al• 30E8 5 • 9'E7 

O•~.,..,..""'"',....;...,..,..,.,;~.,;::p.~~~.....,..,..,.....,.,....+,..,..,.....,_,...,i.,~.,,.:,_,_~~ ....... .:;::;..,._....,..,..,..,...,..,..,..,...,..,...,..,...,....::;:::,.'"'....,..,...,..,..,..,...,..,...,..,..,..,.,f.O.OEO 
JlrOO Jl:l.2 Jlr.24 Jl1J6 31148 J2r00 32112 32:24 32136 32:48 33100 33:l2 33124 33136 33148 

,il.e:C1980028 11-385 Acq: 6-JJIN-1998 18:57:18 GC ZI+ Voltage SIR 70S Noise126734 
383.8639 ,:J BSU1J(256,JO,-J.0) PJ!CIJ(7,5,3,0.l0\,1069J6.0,1.00\,,,r, EzprN1JB5US 
rRIAM&r.E LA.BS rezt:'XLil44376A 153-156 
100 A.2. Or7 A.2. 7lE7 

80 

60 
A2.l3E7 

rime 

8.2E6 

4.9E6 

40 J.3E6 

20 l.6E6 

0..1,.,..,..,..,.,.,...,.;::;:=,..,..,..'l"'T"!~""""'l""l'"',..,..,.....,..,..,.. ....... 1.r-..,..i,.,.....,..;::;:::;:;.;=;=;::T"l"'~""l""l'~~i:::;s:;:::;=..""',.,..."'!'"r.,...,.....4-,.,..,....:;::;::;o.i:"i"'l"....,..,.,.,.....,.~o.oEo 
31:00 3l:l2 Jl:24 Jl:J6 31:48 32:00 32:12 32:24 J2:J6 32:48 JJ:OO JJ:l2 33:24 

,il.erU980028 ll-385 Acq: 6-JAN-1998 18:57:18 GC Kr+ Voltage SIR 70S Noise:l5030 
385.8610 ':J BSU1J(256,J0,-3.0) PrD(7,5,3,0.l0\,60l20.0,l.OO\,,,r) Ezp:NDBSUS 
DI.ANGLE LA.BS rezt.:'XLil44376A 153-156 . 
100 A4. 61:7 

80 

60 

40 

20 

AS.JOE7 

A4 .l9E7 

33:36 33:48 

O.•.i,.....,..,...,..,..,..,..;:::i-,..,..,..,..,..,...,.....'"'"..,..,.. ....... '"'T"'T".,..,..,'""'1-...,.1.....,..,..,;::~""i'"~"1'4-,.....,..;::;::;::;.."""".,.,..,...... ...... .,..,..,..,..,.1.,-.-,.....,::;::;:'i"'l"'!""l""l'~r"T""I'..,..,..~ 
Jl:OO Jl:l2 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 

,ile:U980028 ll-385 Acq: 6-J1&N-l998 l8:57:l8 GC Ia+ Voltage SIR 70s 
392.9760 ,,3 :t:zprNDBSUS 
2'RI.AM;LE LA.BS rezt.:'XLil44376A 153-156 

1'.ille 

.6E7 

.3E7 

lOO 31100 31:37 3l:SO 32:02 32117 33:09 33:32 33146 4.4E7 
~------::..::~----~~~~~ 

32:34 32: 8 

80 3.5E7 

60. 2.6E7 

40 l.8E7 

20 B.BE6 

o...._...,...,...,..,...,.., ............. ..,.....,..,...,......,...,..,...,..,...,.., ...... ..,..,.....,..,..,.......,,...,..,..,... ...... .,......,..,.. ...................................................................................................................................... ~o.ozo 
31:00 31:12 31:24 31:36 31:48 32:00 32:1.2 32:24 32:36 

'ile:C1980028 11-JBS Acq: 6-JAH-1998 lB157zlB Ge EI+ Vo..Ztage 
445.7555 ,,3 :t:zprNDBSUS 
DIANGLE LA.BS rezt:'XLil44J76A 153-156 
10 J:Z JS 

J:Z:4B JJ:OO 3J:l:Z JJr24 33rJ6 JJ:4B 
SIR 7DS 

33:21 

:riale 

32:04 
.6ES 

.i,...l""l""l"'l"'l'.,.~~'"""'..,..,..,.......,..~....,"l"'P'..-;=.....,~:;::;::;::;=i"'i"'l.,..,...~r-.....,~~~~~"""' .... QOo-.....,,.+..~:;::;:.~~ ........ ~~"*"'o.oEo 
31:00 Jl:l:Z 31:24 Jl:J6 31:48 32:00 J:Z:l:Z 32:24 32:36 J:Z:48 JJ:OO JJ:l:Z JJr24 JJ:J6 33:48 rime 
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cq: I I 0 ge 
389.8156 .1':3 BSUB(356,30,-3.0) PJCD(7,5,3,0.l0,,379604.0,l.00,,7,r) 
'rllIAM:I.Z-IABS rezt:'I'Lil44376A l53-l56 
lOO AJ, 9E8 

80 

60 
A4.0lE8 

40 

A8.58E7 
A7.59E7 20 

31:36 31:48 33:00 33:14 33:34 33:36 34:48 33100 33:14 
.l'ile:C1980038 ll-385 Acq: 6-~-1998 l8:57:l8 GC :U+ Voltap SI1l 708 110i••:l33654 
39l.8l47 .1':3 BSUB(456,30,-3.0) P1CD(7,5,3,0.l0,,534608.0,l.OO\,.l',r) .bp1BDB517S 
'rll.IANIO:LZ !ABS rezt:'I'Lil44376A l53-l56 
lOO A4. 4E8 

80 

60 
Al.64E8 

40 

A6.69E7 
20 A6.05E7 

31:48 34:00 33:14 33:24. 32:36 34148 33100 33il2 
.l'ile1C1980028 ll-385 Acq: 6-J1Ul-l998 l8157:l8 GC :U+ Vol tap SIR 70S Noise: 7374 
401.8558 .1':3 BSUB(356,30,-3.0) PJCD(7,5,3,0.l0\,29496.0,l.OO\,.l',r) :t:z:p:NDB5US 
'rllI.Am:LE !ABS rezt:'I'Lil44376A l53~l56 
lOO AS. 3E7 

80 A4.30E7 

60 

40 

20 

31136 31148 33:00 33:14 33:24 33:36 33:48 33100 33113 
.l'.ile:U980038 ll-385 Acq: 6-J1Ul-l998 l8:57:l8 GC EI+ Voltap SIR 70S No.ise:3353 
403.8539 7:3 BSUB(356,30,-3.0) PJCD(7,5,3,0.l0\,l34l3.0,l.OO\,.l',r) :t:z:p1NDBSUS 
2'.'BIAM;LE LABS rezti'!'LI#44376A l53-l56 
lOO A4. 7E7 

80 AJ.48E7 

60 

40 

31:36 31148 33100 33rl4 33134 33136 33148 33100 
.l'ile1U980038 ll-385 Acqr 6-J11.N-l998 l8157:l8 t;C Ia+ Voltap SIR 708 
393.9760 .1':3 .bptNDB517S 
'rllIANC:I.E LABS rezt:'I'LI#44376A l53-l56 

lOO 31137 31150 33103 33il7 33109 

80 

60 

40 

l.2E8 

9.3E7 

7.0E7 

4.67:7 

.3E7 

O.OEO 
33:34 33:36 1'.1.e 

9 .• 57:7 

7.67:7 

5. 7E7 

3.8E7 

l.9E7 

O.OEO 
33134 33136 r.:Lme 

l.5E7 

l.3E7 

8.9E6 

5.9E6 

3,0E6 

O.OEO 
33:34 33136 7'.:Lme 

l.3E7 

9.7E6 

7.3E6 

4.8E6 

3.4E6 

O.OEO 
33,34 33136 r.:Lme 

4.4E7 

3.5E7 

4.6E7 

l.8E7 

8.8E6 

0.-,....,....,,........,....,,........,....,,........,....,,........,....,,........,....,,........,.........,.......-r...,...,...,....,...,...,...,_,...,...,....,...,...,...,...,........,.....-,....,..,....,,...,...,....,...,....,....,...,....,....,...,...,.........,....,.........,....,.........,...-rO•OEO 
31136 31:48 34100 33:34 33:36 33:00 33:14 33:34 33 I 36 2'.f.w 
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1'iJ.e:U980028 ll-545 Acq: 6-JAN-1998 18:57:18 GC EI+ Voltage SIR 70S Noisa:24356 
407.7818 :1':4 BSUB(256,30,-3.0) P1CD(7,5,3,0.l0\,97424.0,l.00\,1',T] Ezp:BDB5US 
12IAM9LE LABS Ttu:t:'l'I.Il44376A 153-156 
100 Al. 5E9 

80 

A.2. 07ES 

35:24 35:36 35:48 36:00 36112 36::24 36136 
:riJ.e1C1980028 ll-545 Acq: 6-JAN-1998 18:57:18 GC JU+ VO.ltaga SIR 70S Noi.sa124075 
409.7789 :1':4 BSUB(256,30,-3.0J P1CD(7,5,3,0.l0\,96300.0,l.00\,1',T] Ezp1BDB5US 
22.IAM;LE LABS Tezt:'l'I.Il44376A 153-156 
100 Al. 6E9 

20 
Al.99E8 

36:48 37:00 

0'..1.,.....,""'-............ ..:;:::;:::;z::::;::: ....... .....;::::;::::,...,.....;::;:....,....,....,...,....,...,........,...,....,...,....... ....... ...,...,....,.. ......................................... _..~...;:::;a,......,..,.......,...,...,....,.. ............ ..;. 

4.6EB 

3.7ES 

.2.8E8 

l.as 

9 • .2E7 

O.OEO 
T.1a 

4.4E8 

3 SES 

:z. nrs 

l.BEB 

8.9E7 

o.ozo 
35:00 35:12 35:24 35:36 35:48 36:00 36:12 36:24 36:36 36:48 37: 00 Tiae 

:rile:C1980028 ll-545 Acq1 6-JAN-1998 18:57:18 GC EI+ Voltage SIR 70S Noise;l3250 
417.8253 :1'14 BSuB(256,30,-3.0) P1CD(7,5,3,0.l0\,53000.0,l.OO\,:l',T] Ezp1BDB5US 
12IANGLE LABS Tezt:'l'I.I#44376A 153-156 
100 Al. 4E7 

60 

40 

20 

0'.l.,...,....."-i..,....,....;:::;:::;,....,...._.,..,....~"i""!"~..,....,...,...,......,...,."'""""..,.......,...F;oo.,..,...,..,_.. ............. ....,....,--.f-.. ....... ..._,.::;::;::::;:"""'_.,-=".,...,..~~ 

4.SE6 

3 • .9E6 

:Z.9E6 

l.9E6 

9.6E5 

O.OED 
35100 35~12 35124 35:36· 35:48 36100 36:12 36124 36:36 36148 37100 T.be 

:rile1C1980028 ll-545 Acq: 6-JAN-1998 18:57:18 GC JU+ Voltage SIR 709 Noise16787 
419.8220 :1'14 BSUB(256,30,-3.0J P1CD(7,5,3,0.l0\,27l48.0,l.OO\,P,T] Ezp:NDB5US 
XBI.AM;LE LABS Tezt:TLil44376A 153-156 
100 A4. lE7 

80 

60 

40 

20 

l.lE7 

8.5E6 

6.3E6 

4 • .2E6 

.2.llff 

O.OEO 
35100 35:12 35:24 35:36 35:48 36:00 36:12 36:24 36:36 36~48 37:00 Time 

Pile1U980028 #l-545 Acq: 6-JAN-1998 18:57:18 GC EI+ Voltage SIR 70S 
430~9729 :1':4 Ezp1NDB5US 
12I.Am:LE LABS Tezt:TLil44376A 153-156 
100 35·02 35:13 35·27 35:43 36100 36:13 36:.20 36:33 36:49 ......._ __ -..:::;..:..:;:........_.........;;;.::;.. __ ~~~~_:..~:...,....--...=:.:.~_,... .9E7 

o . .....,....,....,....,...,........,....,...,....,...,....,_,........,....,....,...,.......,....,...,........,...,........,...,.......,.. ..................................... .,........,.. __ ,...,....,_,..... __ .,....,...,.......,....,.. __ ....,.. __ ,...,.. __ ,...,....,__...o.oEo 
35100 35:12 35:24 35:36 35148 36100 36:12 36:.24 36136 36148 37:00 ~e 

:P'ile:U980028 #l-545 Acq: 6-JaN-1998 18:57:18 GC KI+ Voltage SIR 70S 
479.7165 1':4 Ezp1NDB5US 
7'llIARGLE LABS TerC:'rLil44376A 153-156 
100 35·17 

so 
60 

4.BE4 

.3.9E4 

.2 .9E4 

l.!JE4 

9.6E3 

o . .....,....,....,....,...,.......,....,...;;-,....,...,..,....,....,........,....,...,........,...,.... ...... ..,....,.......,.......,...,........,.......,....,...,........,. __ ,...,....,_,..... __ .,...., ............ ....,.. __ ....,.. __ ,...,....,_,.......,_,.......,_..J;.0.0EO 
36:l.2 361.24 36: 36 36:48 37:00 ru 
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&: I + 0 ge 
423.7766 ,14 BSUB(256,JO,-J.O) PJ!C1J(7,5r3,0.l0\;5888B.O,l.OO\,,,r, 
rRIANt:LE LABS rezt:T:r.Il44J76A 153-156 
lO A2. JES A2.B2EB 

80 

60 

40 

35rl2 35rl8 351.24 35130 35136 35142 35148 35154 36100 36106 J6rl.2 J6rl8 
'il.•10'980028 ll-545 Acq1 6-JU-1998 18157:18 r;c EI+ Voltage SIR 70S Noiae:l0750 
425.7737 '14 BSUB(256,JO,-J.O) PJ!C1J(7,5,J,0.10\,4JOOO.O,l.OO\,,,r) l:zp1RDB5US 
rRIARG:LE LABS Tezt:T:r.Il44J76A 153-156 
100 A.2. 9E8 A.2. 73EB 

80 

60 

40 

20 

35tl.2 35:l8 35:.24 35130 35:36 35:42 35:48 35:54 36:00 36:06 36:l.2 J6:l8 
,ile1C1980028 ll-545 Acq: 6-JU-1998 18157:l8 r;c EI+ Voltage SIIl 70S Noise:5033 
435.8169 r14 BSUB(256,J0,-3.0) PJ!C1J(7,5,J,0.10\,.201J.2.0,1.00\,r,r) l:rp:NDB5US 
rRIANl:LE LABS Te.zt:T:r.Il44376A 153-156 
100 

80 

60 

40 

20 

35rl.2 35118 351.24 35130 35t36 35142 35148 35154 36100 36106 36rl.2 36rl8 
rile1U9800.28 ll-545 Acq1 6...:n&N-1998 18157118 r;c EI+ Voltage SIIl 70S Noise14736 
437.8140 ,14 BSUB(256,30,-3.0) PJ!C1J(7,5,3,0.10\,l8944.0,1.00\,r,r) l:rp1NDB5US 
rRL\l9t;I.E LABS Tezt:T:r.Il44376A 153-156 
100 

80 

60 

40 

.20 

6. BE7 

5.5E7 

.4E7 

0. OEO 
361.24 36130 rue 

6.6%7 

5.JE7 

4. OE7 

.2. 7E7 

1.3E7 

O.OEO 
36:.24 36:30 riae 

6 .1E6 

4.BE6 

J.6E6 

.2.4E6 

l..2E6 

O.OEO 
J6 I .24 36130 1'iae 

6.lE6 

4.8E6 

J.6E6 

.2. 4E6 

• .2E6 

0'.+-,....,.......,...,..........,,._.,....,........,.....,..,..,..,....,..,..,....,....,..,...,..,.....,..,..,..,......,..,..,...,..,.......,.,...4.,..,..,...,..........,..,..,...,...,::;:;:::;:;::;::;::;::;::;~ ................ .,..,....,....J.-O.OEO 

35tl.2 351l8 351.24 35:30 35:36 3514.2 35:48 35154 36:00 36106 
rile1C1980028 ll-545 Acq: 6-JAN-1998 l8157tl8 GC EI+ Voltage SIIl 70S 
430.9729 r14 Ezp1RDB5US 
rRIABG'LZ LABS Tezt:T:r.Il44376A 153-156 

lOO 35tl3 35:.22 3 ·.27 35:43 35149 36100 

36tl.2 36118 36:.24 36130 r.!ae 

36113 36:.20 

80 .2.4E7 

60 l.BE7 

40 l . .2E7 

.20 5.9E6 

o o.oro 
35rl.2 35118 351.24 35t30 35t36 35142 ·35148 35154 36100 36106 36rl.2 36rl8 361.24 36t30 r.iae 
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cq: t t + o ge 
457.7377 7t4 BSUB(356,30,-3.0J PJCD(7,5,3,0.l0,,ll064.0,l.00',7,TJ 
22IAM:Ia' LAJIS T9%tt'l'Lil44376A 153-156 
lOO AJ. 6E8 

80 

60 

40 

39130 39136 39143. 39148 39154 40100 
71.le1C1980038 ll-545 Ac:q1 6-.DN-1998 18157118 GC EI+ Vol.tage SIR 708 Noiae13767 
459.7348 714 BSUB(356,30,-3.0J P1CD(7,5,3,0.l0,,ll068.0,l.00\,7,!l'J Ezp1NDB5US 
22IAMi:l:.E LAJIS !l'a.rt:'l'Lil44376A 153-156 
lO AJ. JES 

80 

60 

40 

30 

5.4:87 

4.3E7 

3.3E7 

3.U7 

l.U7 

O.OEO 
40106 !1'.iae 

6.3E7 

5.lE7 

3.8:87 

3.5E7 

l.3E7 

O.OEO 01..:L....-.-....-.-~~--............ ...,........,,....,......,.......,.--,-...,_..,..:::::::;::;::;:=;:::::;:::;:=;::=:;i=....,---.-~ ........ ..,.....,.--.-.,.-J:. 
39130 39136 39143 39~48 39154 40:00 

71.le1C1980038 ll-545 Acq: 6-J1Uf-l998 18157:18 GC EI+ Voltage SIR 708 Noise1l9ll 
469.7779 714 BSUB(356,30,-3.0} P1CD(7,5,3,0.l0\,7644.0,l.00,,7,T} Ezp1NDB5US 
22~ LAJIS !l'ezt:'l'Lil44376A 153-156 
lO A3. 3E7 

80 

60 

40 

39130 39136 39143 39148 39154 40100 
7.f.l.e1C1980038 ll-545 Acq: 6-J1U1-l998 18157118 GC EI+ Voltage SIR 70S Noise1944 
471.7750 7:4 BSUB(356,30,-3.0J P1CD(7,5,3,0.l0\,3776.0,l.00\,7,T} Ezp1NDB5US 
22IABGLX LAJIS !l'a.rt17.T.Il44376A l53-l56 
lOO A3. 3E7 

80 

60 

40 

30 

39130 39136 39143 39148 39154 
71.le1C1980038 ll-545 Acq1 6-J1Ul-l998 l8157tl8 GC EI+ Voltage SIR 70S 
430.9739 714 Ezp1NIJB5US 
22IAM::r.E LAJIS !l'a.rt1'l'Lil44376A l53-l56 
100 39133 39143 3448 39i56 - -

80 

60 

40 

30 

o 
39t.30 39t36 39143 39148 39154 

40100 

40100 

40106 r.aa 

5.8E6 

4.6E6 

3.5E6 

3.3E6 

l.3E6 

O.OEO 
40106 !l'i.JI 

6. 7E6 

5.3E6 

4.0E6 

3. 7E6 

l.3E6 

O.OEO 
40106 1'111 

3.SE7 -
3.3E7 

.7E7 

l.lE7 

5.5E6 

O.OEO 
40106 1'ia 

1 -t n .i..O 



PPM 
200 ....... 

~ 

~ 

-

~ 

r 
I 

JY1f" 

292.95315 292.98245 

Peak Locate Examination: 6-JAN-1998:18:55 File:U980028 
Experiment:NDB5US Function:2 Reference:PFK 

Volts PPM Volts PPM 
1.0420 200 0.7997 200 -

' ~ 

\ 

IV 
'I .J 

'\, 
'. -~ ~ A .NV' 

lr 
293.01175 330.94615 330.97925 331. 01235 416.93435 

Volts 
0.1663 -

~ 

~ 

~ 

\ 
~~ -

416.97604 417.01774 



Fi e:U EI+ Vo 
319.8965 F:2 Exp:NDB5US 
Sample Text:TLI#44376A 153-156 File Text:TRIANGLE LABORATORIES, INC. 
100 Al. 7E8 1. 6E7 

80 1.3E7 

60 9.7E6 

40 6.4E6 

20 3.2E6 

0-l=;==ro:;r=t=F"F"'"F'Tl~"'Frocp=f'""F"!""F""lf""'f=F'F''F'P.,J,.,.=--.._.,~:::;=;:::..-,~..-.-..-:;:::~~-.-.--.-.---.--:;::::;:::;=;=;c=r=.::::;:::::~r-:::.:;=::;==Fi"'.,........,....,._,_....,....-.-........,,...,...LO.OEO 
2 5 : o O 2 5 : O 6 2 5 : 12 2 5 : 1 B 2 5 : 2 4 2 5 : 3 O 2 5 : 3 6 2 5 : 4 2 2 5 : 4 8 2 5 : 5 4 2 6 : O O 2 6 : O 6 2 6 : 12 Time 

File:U980028 #1-723 Acq: 6-JAN-1998 10:57:18 GC EI+ Voltage SIR 70S 
321.8936 F:2 Exp:NDBSUS 
Sample Text:TLI#44376A 153-156 File Text:TRIANGLE LABORATORIES, INC. 
100 Al. 1E8 2 .1E7 

BO 

60 

40 

20 

1. 7E7 

1. 3E7 

8.4E6 

4.2E6 

0 O.OEO 
2 5 : O O 2 5 : O 6 2 5 : 12 2 5 : 18 2 5 : 2 4 2 5 : 3 O 2 5 : 3 6 2 5 : 4 2 2 5 : 4 8 2 5 : 5 4 2 6 : O O 2 6 : O 6 2 6 : 12 Ti me 

File:U980028 #1-723 Acq: 6-JAN-1998 18:57:18 GC EI+ Voltage SIR 70S 
331.9368 F:2 Exp:NDB5US 
Sample Text:TLI#44376A 153-156 File Text:TRIANGLE LABORATORIES, INC. 
100 25·09 2.0E7 

80 1.6E7 

60 1.2E7 

40 8.1E6 

20 4.0E6 

0 O.OEO 
25:00 25:06 25:12 25:18 25:24 25:30 25:36 25:42 25:48 25:54 26:00 26:06 26:12 Time 



File:U GC EI+ Vo age SIR S 
339.8597 F:2 Exp:NDB5US 
Sample Text:TLI#44376A 153-156 File Text:TRIANGLE LABORATORIES, INC. 
100 2.1E8 

BO 1.7EB 

60 l.3E8 

40 8.5E7 

20 4.3E7 

0...1.--.-.---.--.--.-..-.--.--,-.--..-.---.-..-.--.-_,....::;::::;:=;:::~;=;:::=;=::;::=;=J,:=;:=T=T=r=::;=::~=;::::;:::_.-.--.--..--,.---....:::;:::::,_,c-T""~...--.-,-_-;:::;:=::;:==;:::::r-LO.OEO 
28:06 2B:12 28:1B 28:24 28:30 28:36 28:42 28:4B 28:54 29:00 Time 

File:U98002B #1-723 Acq: 6-JAN-1998 18:57:18 GC EI+ Voltage SIR 70S 
341.8567 F:2 Exp:NDB5US 
Sample Text:TLI#44376A 153-156 File Text:TRIANGLE LABORATORIES, INC. 
100 1.4E8 

80 1.1E8 

60 8.4E7 

40 5.6E7 

20 2.8E7 

O..J.-"T-ir-r......-~~.....-,_,.-r-...-.r-r-r--r-T-=;::::;:::;;::::::o;:::,=::;=;:=;:::::;::::;~::;::::;::::;=;::~;=.::t:::;:_-r--r-r-.....-~.:::;:..-r-T-r--r-i~-..-.;::::;:::;=:::;=;r-LO.OEO 
28:06 28:12 28~18 28:24 28:30 28:36 28:42 28:48 

File:U980028 #1-723 Acq: 6-JAN-1998 18:57:'18 GC El+ Voltage SIR 708 
351.9000 F:2 Exp:NDB5US 
Sample Text.:TLI#44376A 153-156 File Text:TRIANGLE LABORATORIES, INC. 

28:54 29:00 Time 

100 28·34 2.1E7 

BO l.6E7 

60 1.2E7 

40 8.2E6 

20 4.lEG 

O_l..--..---.--.-.....-......... ~.....-..--.--==;=::;:=="'_.......-T"""""T-T"""-.-........ -.--.1~,~.~~,-.-.~1.-.-,.~,;:::;:=;::, ~.:::::;=1 ~.=;=, =r=?,~,=p<=i=T==T=;=,_......,._,..._....,-,--..-..t..0.0EO 
28:06 28:12 28:18 28:24 28:30 28:36 28:42 28:48 28:54 29:00 Time 



Fi e:U EI+ Vo 
373.8208 F:3 Exp:NDB5US 
Sample Text:TLI#44376A 153-156 File Text:TRIANGLE LABORATORIES, INC. 
100 Al. OE8 3.9E7 

80 3.1E7 

60 2.3E7 

· 40 1.6E7 

20 7.8E6 

O..i:;=;=:::;=r=r:::;=T=r=;==T=r=;==;=,,...,=r=::;=~;;;;;.:,T=f'=r=.,l,="F=r=r=r=1='T"""f~:;:~::;::=;::::;:=:;:::r=;:=r=::;=;r=;=:::;=;=;==;=:y=;:=r::r=;.l..O.OEO 
33:06 33:12 33:18 

File:U980028 #1-385 Acq: 6-JAN-1998 
375.8178 F:3 Exp:NDB5US 

33:24 33:30 33:36 33:42 
18:57:18 GC EI+ Voltage SIR 70S 

Sample Text:TLI#44376A 153-156 File Text:TRIANGLE LABORATORIES, INC.· 

33:48 33: 54 Time 

100 Al. ES 3.1E7 

80 2.5E7 

60 1. 9E7 

40 1. 2E7 

20 6. 2E6 

O..i.:;=r::::;=:;=;:=r=T=r==r~"F=iF"'F=r-~=r=::;::::s;;;:;;;;~._.,F""FL,..._...._,....._._..._.....::;:.;~::;:::::;::::::;=::;:=:;::::;:=r==r=;;=;=:;:=:;==;:=i===r=;;=;::=;=;J:..O.OEO 
33:06 33:12 33:18 33:24 33:30 33:36 33:42 

File:U980028 #1-385 Acq: 6-JAN-1998 18:57:18 GC EI+ Voltage SIR 70S 
383.8639 F:3 Exp:NDB5US 
Sample Text:TLI#44376A 153-'156 File Text:TRIANGLE LABORATORIES, INC. 

33:48 33:54 Time 

100 33· 2 5.3E6 

80 4. 2E6 

60 3.2E6 

40 2.1E6 

20 l.1E6 

oJ-=;~=r=;c=r==;=;=p__.'f==T=i=''i==i=r===r=ir-.=~.-.--.-..---.-~..-.-_::_::::::::::::=::::::;:::::;::::;=;:::=;=;;::=r:=r=;=r:=r=~=r=T==r:::;=T==r=r=:;=.-£0.0EO 
33:06 33:12 33:18 33:24 33:30 33:36 33:42 33:48 33:54 Time 



TLI. Project: 
Client Sample: 

44376A 
153-156 ,, :--

. Method 23 TCDD/TCDF Analysis (DB-225) 
Analysis File: P980096 

Client Project 
Sample Matrix: 
1LIID: 

Sample Size: 
Dry Weight 
GCColumn: 

2.3,7,8-TCDF 

13C1z-2,3,7,8-TCDF 

13C ii-1.2.3.4-TCDD 

Culp Aluminum Alloys 
M23TRAIN Date Received: 
194-59-llA-D Date Extracted: 

Date Analyzed: 

1.000 Dilution Factor: 
rt/a Blank File: 
DB-225 Analyst 

11.6 

2.6 65.5 

12117197 Spike File: SPC2NF04 
12129197 ICal: PF22206 
01107198 Con Cal: P980092 

n/a % Moisture: . n/a 
P980094 % Lipid: n/a 
JM % Solids: rt/a 

0.76 23:07 

40%-130% 0.75 2.1:06 

0.82 21:56 

Data Reviewer: -----4<C=+-~----- 01/09/98 

Triangle Laboratories, Inc.® 
801 Capitola Drive • Durham, North Carolina 2n13 
Phone: {919) 544-5729 • Fax: (919) 544-5491 

Pagel of l CNP J'SR .Z.01, LAIU 6.10.0&I 

Printed: 10:15 01/09198 

123 



Initial .... Oate.

4
.3 

Data Review By: Cr-A _L_l_ calculated Noise Area: 1.00 

The Total Area for each peak with an ion abundance ratio outside 
ratio lillita hes been recalculated according to method requirements. 

Page No. 1 Listing of P980096B.dbf 

01/07/98 Matched GC Pe1tks / Rlltio I Ret. Tillie 

Compound/ 
M_Z •••• QC.Log Omit Why •• RT. OK Rlltio Total.Arell ... Area.Pellll:.l •. Area. Pellk. :.i • • Rel. RT Compound. Na.me .. ID .. Flags. 

'l'CDF 0.65-0.89 
304-306 DC NL 0:00 0.76 5.59 

DC WL 18:15 0.66 45.83 

18::.19 0.8:2 3,551.:10 1,597.:.13 
18: 45 RO 1.31 76.98 56.95 
18:56 0.83 81.:13 36.78 
19:00 RO 1.00 70.45 39.65 
19:07 0.84 :178. :18 1:27. ll 
19::29 0.76 3, 941.:29 l,700.87 

19:36 0.76 3,9:23.45 1,688.13 
19:44 0.75 7, :149.4:2 3,105.33 

19:55 0.76 3,091.35 1,337.56 
:20:01 ·O. 76 510.71 :i:io. 6:1 
:20:11 o.n 3,57:2.80 l,549.54 
:10::20 0.81 7,7:29.53 3,470.36 
:20::29 0.78 4, :io5. oo l,843.J3 
:20:38 0.75 ll,:117.:19 4, 813 .:.11 
:20:48 0.76 4,118.15 l, 77:1.l:.I 
ll:ll 0.76 :14,:165.40 10,460.30 
:21::23 RO o .. 63 33.5:2 U.58 
:ll:J9 0.87 45.19 J0.97 
:21:37 0.75 4,817.35 :2,065.19 
:11:43 0. 74 l,ll5.J6 475.99 
:21:53 0.76 5,398.78 :i,3:23.:n 
:1:.1:07 0. 74 5, 101. :i:.i J,176.95 
:22:21 0.75 l, :234. :28 5:28.81 
:2:2:3:2 0.76 6,779.13 :1,9:27 .:28 
ll:41 0.67 40.75 16.31 
ll:59 0.76 5,401.94 :2,33:2. 77 
:23:07 0.76 3,150.19 1,355.56 
:23::20 0.75 6,047.59 :2,599.99 
:.13:37 0.75 7,197.14 3,075.43 
:23:44 0.75 5,7:25.97 :1,459.30 
:23:56 0.66 33.08 13.ll 
:24:16 RO 0.97 l4. 6:2 8.04 
:24:3:2 0.76 4,161.33 l,794.70 
:25:17. o. 74 7:29.0:2 310.35 

DC WR :25:43 0.66 43.30 
304-306 34 Peaks 134,908.89 

13Cll·TCDF 0.65-0.89 
316-318 DC NL 0:00 RO 1.39 3.31 

DC WL 18:3:2 RO 1.30 3. 7:2 
DC WL 19:18 RO 0.:2l 7.06 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive • Durham, North Carolina 27713 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

0.79:.1-1.101 
0.000 
0.790 

1,953.97 0.800 
43.'9 0.81:2 
44.45 o.8:.io 
39:90 0.8:23 

151.16 0.8:28 
:1,:240. 4:2 0.843 
:1,:235.3:2 0. 848 
4, 144. 09 0.854 E 

1,753.79 0.86:2 
:190.09 0.867 

:2, 0:23.:.16 0.874 
4,:.159.17 0.880 E 

J,361.77 0.887 
6,404.08 0.893 E 

J,346.03 0.900 
13,805.10 0.917 E 

:13.06 0.9:.16 
:24. :2:2 0.930 . 

:i. 75:2.16 0.936 
639.:.17 0.940 

3,075.57 0.947 
:1,924.27 0.957 

705.47 0.968 
3,851.85 0.975 E 

:24 .44 0.98:2 
3,069.17 0.995 
1,794.63 l.001 :2378-TCDF AN 

3,447. 60 l.010 
4,lll.71 l.0:22 
3,:266.67 l.0:27 

19.97 1.036 
8.:26 1.051 

:2,366.63 l.06l 
418.67 l.095 

1.113 

0.957-1.043 
0.000 
0.80:2 
0.835 

E 

E 

E 

Printed: 02:43 01/07/98 
. '"'· 4 ., . 

J. "-



Page No. Listing of P980096B.dbf 

01/07/98 Matched GC Peaks / Ratio I Ret. Time 

CollpOUDd/ 
.... z .... QC. Log Omit Why •• RT. Olt Ratio Total.Area ... Area. Peak. l •. Area.Peak.l •. Rel.R1' Compound.Name .. ID .. 

DC WL lO:lO 0.84 l8.l3 0.873 
DC WL lO:l3 RO 0.60 l.53 0.88l 

DC WL l0:33 RO 1.00 53. 45 0.890 
DC WL l0:'4 RO 0.37 5.38 0.898 
DC WL l1:l0 o. 7' l5.67 0.9l4 
DC WL l1:33 RO l.51 9.70 0.933 
DC WL l1:49 0.83 51. 90 0.944 

l:Z: 17 RO 0.39 5.95 l.59 6.58 0.965 
ll:l4 RO l.ll 6.05 3.80 3.4l 0.970 
l3:06 0.75 1,043.58 4'8.04 595.54 1.000 l3Cll·l378·TCDF ISO 
l3:l7 0.74 78.49 33 .47 45.0l 1.015 
l3:4l 0.67 4.63 1.86 l.77 l.Ol6· 
l4 :03 0.74 15.7l 6.67 9.05 1.041 

DC WH l4:37 RO 1.36 l.60 l.066 

DC WH l4: 4l RO 6.33 0.53 1.069 
DC WH l4:50 RO l.ll l.l7 1.075 
DC WH l5:10 RO 0.57 6.94 1.089 
DC WH l5:15 0.69 6.86 1.093 
DC WH l5:3l 0.76 14. 96 1.105 
DC WH l5:45 RO l.86 4.81 1.115 

316-318 6 Peaks l,154.4l 

----------------------- Above: TCDF / TCDD Follows ----------------------
l3Cll·TCDD 
33l·334 DC NL 0:00 

DC SN l0:06 
DC SN l0:30 

l1:38 
ll:47 
ll:S6 

DC SN ll:08 
DC SN ll:30 

ll:4l 
DC WH l3: 41 
DC Wll l4 :30 
DC WH l4:40 

33l-334 4 Peaks 

ColWllD Description ...•..••.... 

M_Z ·Nominal Ion Maas(ea) 
.. RT. ·Retention Time (mm:ss) 
R.at.l ·Ratio of M/M+l Iona 
Olt ·RO•R.atio outside Li.ai.ta 
Rel.RT-Relative Retention Time 

••• End of Report ••• 

0.65-0.89 0.908·1.09l 
RO 1.36 1.89 0.000 
RO l.07 0.99 0.9l9 
RO 0.61 l.l3 0.948 

0.81 681.35 303.9l 377.43 l.000 
RO 0.99 3.17 1.77 l.79 1.007 

0.8:1 1,148. 77 516.84 631.93 1.014 
RO 3.97 0.57 l.Ol3 

0.68 l.38· l.040 
0.74 8.8l 3.76 5.06 l.049 

RO 0.05 0.83 
RO 0.91 3.75 
RO l.13 l.80 

1,84:2.11 

"Why" Code Description ........ . 

WL·Below Retention Time Window 
HB·Above Retention Time Window 
SN-Below Signal to Noise Level 
<M·Below Method Detection I.1.mit 
NL-Channel Specific Noise Level 

1.095 
1.133 
1.1'0 

QC I.og Deac .•..•••.. 

A·Peak Added 
It-Peak ltept 
D·Pea.lt Deleted 
T·'?i.me Changed 
M·Pelllc Area Changed 
N•NllJlle Changed 
X·Ether Interference 

l3Cll·l378·TCDD 

13Cl:l·ll34·TCDD 

ISl 

RSl 

Flags. 

~·. 

-----------------------------------------------------------------------Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive • Durham, North Carolina 27713 
Phone: (919) 544-5729 •Fax: (919) 544-5491 

Printed: 02:43 01/07198 



l. 8 I 

JOJ.9016 l:zp1DB225 
'l'IlIANr:LE LABS 'l'ezt:l5J-l56 rr.:IH4J76A 
100 23•J7 

so 
75 

70 

65 

60 

55 

10. 

5 

.23:20 

22:59 

24:J2 

o.~,..,.;:;::;::;:;::;::;::;:::;~.,....,.., ........ ~.....-r.,..,..,.~;..,...,..T"""'T..,..,..~:.;::;::;:::;::;..~~p;::;::~~....,....,.~;::;:;::;::..p. ...... .,..,.,-n:::"""""::;:::;.,,...,...,...,.::::;~ 

7.6E6 

7.2E6 

6.9E6 

6 .5'E6 

2.:Z:J6 :Z2:48 .:ZJ:OO 2J:l.:Z .23::Z4 .23136 .23:48 · 34:00 .24:12 :Z4::14 :Z4:36 :Z4:48 .25:00 .25:12 25:24 'l'ille 
7i.le:P980096 ll-9.:Z.:Z Acq:7-JAN-9B 01:44:01 EI+ Voltage SIR 70P 
315.9419 l:zp1DB.:Z:Z5 
'l'IlIANGLE LABS 'l'ezt:l53-l56 'l'LIH4376A 
100. .23•06 

90 

85 

80 

75 

70 

65 

60 

55 

50 

45 

40 

JS 

JO 

:zo 
15 

lO .231:27 

5 

.9E5 

.JES 

.9E5 

.2ES 

0 14:;:::;:;::;:::;::;:::;:::;:~;::;:::;:;:;::...,..,..,.....:;:;::;::;::;~~,:;:;:;:::;:::;::::;:;::;:;::;:;:;:::;:;:::;:::;.:~::;::;:;::;::;;::;:;::;::;:;:::;:;::;::;:::;::;:::;;::;::;::;::;::;:::;:;::;:;:::;::;::;;::;:;:;:::;::;;:;::;::::;::;:;::;:t.o.oEo 
.:Z.2136 .22:48 :13:00 .23:12 .23::24 .23:36 .23:48 .24:00 .24:12 24:24 24136 24:48 25:00 25:12 25:24 1'111 



0 !18 

303.90l6 BSUB(256,30,-3.0) PJCD(5,3,l,O.l0\,4840.0,0.00\,l,r) 
22.rAMiOLE LABS Tezt:l53-l56 'r.Lil44316A 
lOO Al. 5EB 

80. 

60 A4.8lZ1 

A3.llE7 
40 

20 

l. 7E7 

l.4E1 

l.OE7 

A3.08E7 
6.8E6 

Al.79E7 
3.4E6 

o . ...,.....,....,.. .......... ..,_...,....,.....,._>+-""""' ...... ,.....,._,,....,.....,......,.....,....,."'+...,.....,...-+-..... ..,.....,._.,.....,..._+<-.,....+-+->,_.,......,,......,....,.....,. ..... ....,....,. ..... ...,.. ......... o.oEo 
l9100 20100 2l:OO 22:00 23100 24:00 

7i.J.e:P980096 ll-922 Acq17-JAN-98 01:44101 KI+ Vo.Lage SIR 70P Noi.11etl586 
305. 8987 BSUB( 256, 30, -3. 0) PJCD( 5,3,l, O.lO\, 6344. o, 0. 00\,r,r) 1:%p11'B225 
22.rAM:LZ LABS Tezttl53-l56 'r.LI#44376A 
10 Al. us 

80 

60 
A6.40Ir7 

A4.l4E7 

40 

20 

A3.85E7 
A3.08E7 

A4.l2E7 

25:00 Tue 

2.3E7 

l.8E7 

l.4E1 

9.0E6 

A2.37E7 
4.5E6 

o...,.....,....,.....,.. ..... ..,_.,.....,....+->+-""""' ...... ,......,._,,....,.....,......,.....,._,."'+...,.....,...-+-..... ..,.....,._...,......,..._+<-.,....+-+->,_.,......,,......,....,.....,. ..... ....,....,. ..... ...,.....,... ... o.oEo 
19100 20100 :n.:00 22:00 23:00 24:00 

·rJ.J.e:P980096 ll-922 Acq:7-JAN-98 01144101 EI+ Voltage SIR 70P Noi.11e:l302 
3l5.94l9 BSUB(256,30,-3.0) PJCD(S,3,l,O.l0\,5208.0,0.00\,l,7) 1:%p11'B225 
TRIANGI.E LABS Tezt:l53-156 'r.Lil44376A 
lOO A4. 8E6 

80 

60 

40 

20 
A3.04E5 A2.35E5 A3.35E5 

l9100 20:00 21:00 22:00 23100 24:00 
7J.J.e:P980096 ll-922 Acq:7-JAN-98 Ol:44:0l rr+ Voltage SIR 70P Noi.se:9J7 
317.9389 BSUB(256,J0,-3.0) P1'JJ(5,3,l,O.l0\,J748.0,0.00\,r,r) 1:%p:1'B225 
TRIANbLE LABS Tezt:l53-l56 1.'Lil44376A 
100 AS. 6E6 

80 

60 

40 

20 

AJ.021:5 A4.50E5 

25:00 Time 

l.2E6 

9.9E5 

7.4E5 

4.9E5 

2.5E5 

25:00 

l. 7E6 

l.3E6 

9.9E5 

6.6E5 

3.3E5 

0 . ...,.. ...... ...,.....,....,......,-,._.,...,....,...,....,._,....~,_,__,. ..... ~...,..,......,...,.....,..._ .................. +..+-.,..~.--,......,.-.,......,_,.._,....,....,...,....,.....,....,..~o.oEo 
l9100 20100 21:00 

7ile1P980096 ll-922 Acq17-JAN-98 01:44:01 
375.8364 Ez:p:DB225 
1'RI.AM;LZ LABS Ta.rt:l53-l56 1.'LI#44376A 
lOO 

80 

60 

40 
l8tJ4 

20 

l9: 00 20:00 

22:00 23:00 24:00 
rt+ Voltage SIR 70P 

23 04 

23:00 24:00 

25:00 

25:00 

Tiale 

3.6E4 

2.9E4 

2.2E4 

l.4E4 

7.2E3 

1 ",..., 
'- ' 



: + ge 
319.8965 BSU11(256,J0,-3.0J PrD(5,J,l,O.lOt,2888.0,0.00t,r,rJ 
2!2I.AM;l;E LABS rezt:l5J-l56 'rLil44J76A 
100 

ilo 
Al.80E7 

60 

40 

20 A7.55Z6 

8. 77:6 

6.91:6 

5.21:6 

3.51:6 

• 7E6 

o'-L.,..1...,.i-,.......,....1.p-....,.__,.--.,-.i,..i.....,.~"->,.........-'~....,._..,;...o..._~:i.,-_,.._,.--p..-.Q"""'...,.......,_..,_..,......,......,.__,.--.,.....,..-,,.._,.__,~o.oEo 
20100 21:00 23100 

ril.e1P980096 ll-922 Acq17·JaN-98 01:44101. EI+ Voltage SIR 70P Noiae:2705 
321.8936 BSU11(256,30,-J.OJ P1CD(5,J,l,O.l0t,l0820.o,o.oot,7,7) ~1DB225 
2!2~ LABS Tezt1l5J-l56 'rLil44376A 
lO 

80 

60 
A2.32E7 

40 

20 A9.55Z6 

20100 21:00 .22:00 23100 
7!le1P980096 ll-922 Acq17-JAN-98 01:44101 EI+ Voltage SIR 70P Noise18lO 
327.8847 BSU11(256,JO,•J.OJ P1CD(5,3,l,O.l0t,J240.0,0.00t,7,7) Ezp1DB225 
T.RIAN?;LE LABS rezt:l5J-l56 rLI#44376A 
100 Al.59E7 Al. 2E1 

80 

60 

40 A6.nE6 

20 

25100 Tille 

l.lZ7 

8.91:6 

6. 71:6 

4.5E6 

24100 

5.0E6 

4.0E6 

Al.09E7 J. 01:6 

2.01:6 

.01:6 

O-L.,.~""""'.,_..,..::.,. ..... .-1-...,=:....,..--1~.,......,..-,.-.,,...-..,....~~~~.,..i.....,.......,.......,-.. ....... ..,......,.--,.......,...-,.......,__.~..,_...,.......,.-. ....... ...,........,.--~o.oi:o 
20100 21:00 22:00 23:00 

7ile1P980096 #l-922 Acq:7-JAN-98 01:44101 EI+ Voltage SIR 70P Noiae:730 
331.9368 BSU11(256,30,-J.OJ PJCD(S,3,1,0.lOt,2920.0,0.00t,r,rJ 1!:rp:DB225 
22IABIOL.&' LABS rezt:l5J-l56 rx.Il44376A 
lOO AS. 77:6 

80 

60 A3.04Z6 

40 

20 

24:00 25100 rue 

l.4E6 

l.l.E6 

8.3E5 

5.5E5 

2.8E5 

o . ....,. __ ,.......,......,...__,--,......,.....,.......,.,.._..._..,..."'"T--..-..................... ,__-i'-..,......,.__,,.....,.....,......., __ ,......,.....,......., __ ...... ...,......,.......,,.....,......,...__,--~o.ozo 
20100 21100 22100 23100 

rile1P980096 #1-922 Acq17-JaN-98 01144101 KI+ ,Voltage SIR 70P Noiae1535 
333.9338 BSU11(256,J0,-3.0) P1CD(S,3,l,0.10t,2l40.0,0.00t,7,7) 1!:rp1DB225 
T.RI.AM;LE LABS rezt1l53-l56 rLI#44J76A 
lO A6. :U6 

80 

60 A3.71'1t6 

40 

20 

24100 25100 rime 

l.71:6 

l.41:6 

l.OE6 

6.9E5 

J.4E5 

.. I') 8 lL. 



lil.e1P980096 ll-922 Acq17-J11N-98 Ol:4410l EI+ Voltage SIR 70P 
303.9016 Ezp1DB225 
12I.AM:Ll.' I.II.BS Teit:l53-l56 'l'Lil44316A 
100 21 ll l. 7'E7 

20138 
19144 22:32 23:37 

l.4E1 

l.OE1 

6.8E6 . 

3. 4E6 

:.J,-~..,.... .......... ,._,..t..,,:...;~~1.o1,..iL..,-...,......,=...+-..,...,....1,....,"""'~~:..+-J,.l.l,..lo..-,..t..,..!4.L..~:.....;..~...,.....,.... .... l,..lo..-,....,.....,~ ............. .1:.o.ozo 
19100 20100 21100 22:00 23100 24100 25100 !Ct.we 

lile1P980096 ll-922 Acq17-JAN-98 01144101 KI+ voltage SIR 70P 
315.9419 Ezp1DB225 
12.IAM:t..E' I.II.BS razt1l53-l56 'l'Lil44376A 
100 23•06 

19:00 20100 21:00 
lile1P980096 ll-922 Acq:1-J1lN-98 01:44:01 
319.8965 Ezp1DB225 
12IAM&I".E I.II.BS rezt:l53-l56 'l'Lil44376A 
lOO 19 11 

80 

21:49 

22:00 23:00 
JU+ voltage SIR 70P 

24100 25:00 

8.7E6 

6.9E6 
19:52 

60 5.2E6 

40 3.5E6 

20 20:31 21:56 l. 7E6 

o'~...,.....,.....,.......,.......,.1-,1....,,.....,..;....i..,......,......,..~-.1-:.,L.loi-.,..LJ~P"""otf~~o.,.....,.... ....... .p..~'""'"'--.~.....,......,..-.-..,......,...."""".,.....,....,.....,,.....,__,......,....i:.o.oEo 
19:00 20100 21:00 22:00 23:00 24100 25:00 Tl.ale 

lil.e1P980096 ll-922 Acq:7-J1lN-98 01:44101 KI+ voltage SIR 70P 
331.9368 Ezp:DB225 
12I.AM:LE I.II.BS rezt:l53-l56 'l'Lil44376A 
100 2l•56 

80 

l.4E6 

l.lE6 

60 2l:38 8.3E5 

40 5.5E5 

20 2.8E5 

0...,....,... ..... ..,......,......,....,.. ..... .,.....,.....,.....,.....,....,....,....,.....,,.....,....,....,.....,.-+~ ................................................ ,.....,,.....,.....,....,....,...,....,....,......,.......,..._.._o.oEo 
19100 20:00 2l:OO 22:00 23:00 24: 00 25:00 rue 

lil.e1P980096 ll-922 Acq:7-J1lN-98 Ol:44:0l JU+ Voltage SIJl 10P 
292.9825 Ezp1DB225 
nl.r.ANGLE I.II.BS rezt:l53-l56 'l'Lil44316A 
100 18 4 9122 19:55 20:28 23:14 l.2E1 

9.1E6 

1.3E6 

40 4.9E6 

20 2.4E6 

0......,...,.....,.....,.......,.......-,......,,.....,_,.__,......,.....,.....,.....,......,.....,......,....,......,....,....,....,.....,......,.....,.....,.....,......,.....,--. ..... .....,.. ....... _.....,.....,_.,.......,.....,__,......,--......,.._,....i..O.OEO 
19100 20:00 21100 22:00 23:00 24:00 25100 rime 

lil.e1P980096 #l-922 Acq17-J1lN-98 
330.9792 Ezp1DB225 
12.rAMmLZ I.II.BS Teit1l53-l56 
100 19137 

01:44101 KI+ Voltage SI1l 70P 

l.lE1 

8.6E6 

6.4E6 

4.3E6 

2.lE6 

o . .....,,_,......,......,.....,.....,......,......,......,....,.......,.......,......,.......-..-,.-.......,,.....,_,......,.....,......,..,_,......,......,......,....,.......,.......,.......,.......,.......,.......,......~~~--------~~~.1:.0.0EO 
19100 20:00 21:00 22:00 23:00 24100 25:00 1'1ae 

.. f) 9 
l'-



z 

5 t::::i• 

5 

Ref. liSS 292.!25, Pelc tq> 
Heigt 2.18 vttts Spal 288 ~ 

Syst11 rlla • IE225 
Dta 'lle !\all? ff:P988& 

_...,_____.. Resd.tii.a\ . .1118 
~lllte' 1 
Imizti.a\ m EI• 
Swltch~ Ym.TRE 
Ref. 1asses 292 .9825, a .9'61 

.. iimiiit A 292.S J 31.9792 
B 13.!16 K 331.SJS 
C . IE .817 L 333 .S?i 

- D 315.9419 R 315.8!4 · 
E 31i.9Jl9 
F 319.815 

_....,.____,. G !1.89! 
H '£1.8847 
I :tJJ.91! 

Chml I :tJJ.9'92 Pei< tq> 
Helgt 1.68 r.d.ts Spil 288 ~ · 



TLI Project 
':lient Sample: 

Client Project: 
Sample Matrix: 
TI.I ID: 

Sample SiZe: 
Dry Weight 
GC Colunm: 

2.3,7,8-TCDD 
1,2,3,7,8-PeCDD 
1,2.3.4.7,8-HxCDD 
1,2,3,6,7,8-HxCDD 
1,2,3,7,8,9-HxCDD 
1,2.3,4,6, 7,8-HpCDD 
1,2,3,4,6,7,8,9-0CDD 

2,3,7,8-TCDF 
1,2,3,7,8-PeCDF 
2,3,4.7.8-PeCDF 

- 2.3.4.7,8-HxCDF 
.2.3.6. 7.8-HxCDF 

2.3,4,6,7,8-HxCDF 
1,2,3,7,8,9-HxCDF 
1,2,3,4,6,7,8-HpCDF 
1,2,3,4,7,8,9-HpCDF 
1,2,3 ,4,6, 7 ,8 .9-0CDF 

Total TCDD 
Total PeCDD 
Total HxCDD 
Total HpCDD 

Total TCDF 
Total PeCDF 
Total HxCDF 
Total HpCDF 

44376A 
157-160/166 ~::" I -

Culp Aluminum Alloys 
M23TRAIN Date Received: 
194-59-UA-E Date Extracted: 

Date Analyzed: 

1.000 Dilution Factor: 
n/a Blank File: 
DB-5 Analyst: 

0.71 
5.0 
5.4 
8.1 

11.9 
55.4 
87.l 

76.6 
15.7 
31.9 
98.8 
35.5 
53.9 

3.1 
200 

34.5 
CtA 1110(~8 >LfO ~ 

143 12 
103 9 
154 6 
114 2 

441 16 
419 14 
417 12 
346 4 

Page 1of2 

. Triangle Laboratories, lnc.J11 
801 Capitola Drive· Durham, North Carolina 2n13 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

Method 23 PCDD/PCDF Analysis (a) 
Analysis File: . U980029 

12117/97 
12/29/97 
·01106/98 

n/a 
U980026 
BB 

161 
160 

423 

Spike File: SPMIT204 
!Cal: UF51058 · 
Con Cal: U980025 

% Moisture: n/a 
% Lipid: 
% Solids: 

0.74 
1.55 
1.24 
1.27 
1.25 
1.02 
0.84 

0.75 
1.61 
1.58 
1.26 
1.26 
1.26 
1.30 
1.04 
1.04 
0.91 

n/a 
n/a 

25:21 
29:37 
32:45 
32:50 
33:07 
36:03 
39:38 

24:41 
28:35 
29:17 
32:02 
32:09 
32:38 
33:23 
35:02 
36:34 
39:50 

PR..., 

E_ 
E_ 

E_ 

E_ 

E_ 
PRX 
E_ 

SE_ 

QE_ 
E_ 
E_ 
E_ 

E_ 
E_ 
E_ 
E_ 

Mrn_PSR •I.DI. URS 6.10.081 

Printed: 1 0: 18 01/10/98 
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TLI Project 
Client Sample: 

13C 1r2.3.7.8-TCDF 
13C 12-2.3, 7,8-TCDD 
13C12-1,2,3,7,8-PeCDF · 
13C12-l,2,3,7,8-PeCDD 
13C1rl.2.3.6,7,8-HxCDF 
13C12-l.2.3,6,7,8~HxCDD 
13C 12-1.2.3 ,4,6. 7,8-HpCD F 
13C12-l,2.3,4,6,7,8-HpCDD 
13C12-l,2,3,4,6,7,8,9-0CDD 

13C12-2.3.4,7,8-PeCDF 
13C12-1,2,3,4,7,8-HxCDF 
13C12-l.2.3,4,7,8-HxCDD 
13C12-l,2,3,4,7,8,9-HpCDF 

37C4-2,3,7,8-TCDD 

13C12-l,2,3,7,8,9-HxCDF 
13C12-2.3,4,6,7,8-HxCDF 

13C12-l.2.3,4-TCDD 
13<:12-1.2.3,7,8,9-HxCDD 

44376A 
157-160/166 

2.5 
2.5 
2.7 
2.5 
2.7 
3.1 
3.1 

' 3.0 
6.3 

3.6 
4.0 
3.9 
3.9 

3.2 

2.9 
3.0 

627 
63.2 
66.4 
63.0 
67.6 
n.i 
n.2 
74.0 
78.3 

91.2 
99.2 
96.7 
97.9 

80.6 

72.1 
75.0 

Method 23 PCDD/PCDF Analysis (a) 
Analysis File: U980029 

40%-130% 
40%-130% 
40%-130% 
40%-130% 
40%-130% 
40%-130% 
25%-130% 
25%-130% 
25%-130% 

40%-130% 
40%-130% 
40%-130% 
40%-130% 

40%-130% 
40%-130% 

0.75 
0.81 
1.57 
1.52 
0.53 
1.21 
0.45 
1.07 
0.87 

1.45 
0.53 
1.20 
0.44 

0.52 
0.56 

0.81 
1.21 

24:39 
. 25:20 
28:35 
29:36 
32:09 
32:48 
35:01 
36:03 
39:37 

29:16 
32:03 
32:44 
36:33 

25:21 

33:23 
32:38 

. 25:10 
33:08 

Data Reviewer: ____ _,Q1i:--+~~· ------ 01/10/98 

Triangle Laboratories, Inc.® 
801 Capitola Drive· Durham. North Carolina 2n13 
Phone: (919) 544-5729 ·Fax: (919) 544-5491 

Page 2of2 MITZ_PSR • l.01.1.AltS 6.10.081 

Printed: 10:18 01/10/98 
.. "' I") . 1-:,.:... 



Initial .... Date ... 

Data Review 'By: Jdt:: ~lQ, l~ Calculated Noise Area: 

The Total Area for each peak with an ion ab1111dance ratio outside 
ratio limits has been recalculated accordin9 to method requirements. 

Page No. l Listing of 09800.:298.dbf 

01/10/98 Matched GC Peaks / Ratio I Ret. Time 

Compound/ 

l.00 

M_Z .... QC.Log Omit Why . .RT. OK Ratio Total.Area ... Area . Peak . l. . Area . Peak . 2 .. Rel.RT Compound.Name .. ID .. Flags. 

TCDF 0.65-0.89 0.867-1.079 

304-306 DC NL 0:00 RO 0.59 4,654.53 0.000 

KN .:21:19 0.75 70,734.70 30,414.10 40,310.50 0.871 

K .:2.:2:00 0. 74 71,500.80 30,447.40 41,053.40 0.89.:2 

K .:2.:2: 14 0.74 74,434.60 31,535.90 41,898.70 0.90.:2 

K .:2.:2: 37 0.75 374,158.00 160,127.00 214' 031. 00 0.918 E 

K .:2.:2:56 0.75 .:231,515.70 99, 151. 70 132,364.00 0.930 'E 

K 13:10 0.73 .:243,96.:2.00 102,610.00 141. 352. 00 0.947 QE 

K 13:36 0.75 174,584.70 74,746.50 99,838.20 0.957 E 

13:50 0.75 l.:2.:2, 451. 50 95,642.50 116,809.00 0.967 E 

14: 03 0.79 175,.:262.00 111,763.00 153,499.00 0.976 E 

l4: 15 0.75 113, 6:2l. 60 48,611.50 65,0lO.lO 0.984 
24:28 0.75 101, 101. 90 43,196.00 57,905.90 0.993 
14: 41 0.75 460,610.00 197,948.00 162,662.00 l.001 2378-TCDF AN E 

25:04 0.75 113,330.40 48,408.90 64' 921. so l.017 
25:17 0. 74 96,909.60 41, 308 .10 55,601.50 l.026 
15:33 0.73 14,998.69 6,335.88 9,662.91 l. 037 
26:23 0.77 1.:2, 461. ll 5,408.43 7,052.68 l.070 

304-306 16 Peaks 2,651,637.30 

~3Cl2-TCDF 0.65-0.89 0. 959-l. 041 
316-318 DC NL. 0:00 RO l.34 92. 48 0.000 

DC WL 13:00 0.66 550.91 0.933 
24:05 RO l.04 351. 73 206.74 198.72 0.977 
:il4: 39 0.75 19,404.20 8,::293.10 11, lll.10 l. 000 13Cl:2-:il379-TCOF ISO 

316-318 2 Peaks 19,755.93 

----------------------- Above: TCDF / TCDD Follows ----------------------

TCDO 0.65-0.99 
3:20-322 DC NL . 0 :00 RO 0.05 37.54 ~ 

NK 12:48 0.70 28.:2, 030 .. 00 116,595.00' 

NK 13:12 0.79 163, 874. 80 71,703.20 
K .:23:29 0.74 .:20,505.63 8,742.13 
0 D SN 13:43 RO l.63 1,147.51 

D D SN 13:52 RO 1.18 464 • .:20 
D D SN .:23: 5.:2 RO 1.13 609.80 

D D SN .:23 :59 RO .:2.31 3.:20.39 

K .:24 :11 0.8.:2 63,0:U.90 .:28,386.10 
14: .:27 0.75 3.:2,116.10 13,789.60 
24:50 0.80 15,186.02 6,744.66 

M 25:15 0.75 60,400.00 25,900.00 
AN .:25:21 0.74 3,:il80.00 l,400.00 

·.:25: l:il 0.73 7,033,79 .:2,969.55 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive • Durham, North Carolina 2n13 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

0.995-1.047 

165' 43_5. 00 
92,171.60 
ll,763.50 

34, 635. BO 

18, 326. so 
8,441.36 

34,500.00 
1,880.00 
4-,064.lJ 

0.000 
0.900 
0.916 
0.9:il7 
0.936 
o. 94.:2 
0.941 
0.946 
0.955 
0.965 
0.980 
0.997 
1.001 
1.008 

.:2378-TCOD 

E 

QE 

AN PR 

Printed: 10:18 01/10/98 
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Page No. 2 Listing of 0980029B.dbf 

01/10/98 Matched GC Peaks / Ratio I Ret. Time 

Compound/ 
M_Z .... QC.Log Omit Why .. RT. OK Ratio Total.Area ... Area. Peak .1 .. 

25:40 0.73 6,746.39 2,850.86 

25:54 0.66 2,589.37 1,032.12 

26:20 0.74 2,162.91 917. 71 

320-322 12 Peaks 658, 946.90 

37Cl·TCOD 
328 DC NL 0:00 164.66 

DC WL 22: 39 65.15 

DC WL 22:49 1,517.08 
. DC WL 23:05 640.72 

DC WI. 23:12 966. 28 

23:25 274. 46 274. 46 
23:58 19,256.70 19,256.70 
24: 11 537. 07 537.07 
24:19 372. 94 372.94 
24:27 157.60 157.60 
24: 40 556.72 556.72 
24: so· 218.26 218.26 
25: 21 12, 032. 60 12,032.60 
25:44 14, 645. 30 14,645.30 

328 9 Peaks 48' 051. 65 

13Cl2·TCOO 0.65-0.89 
332-334 DC NL 0:00 RO 1.63 29.95 

24:11 0.67 i1s·.11 46.05 
24: 42 RO 1.22 41. 63 28. 77 
.:25:10 0.81 :Zl,107.87 9,471.57 
25:20 0.81 14,916.33 6,681.33 
25:39 0.11 1,003.84 437.57 
25:53 RO 1. 05 73.79 43. 70 . 
25:56 RO 1.51 181. 46 154. 49 

332-334 7 Peaks 37,440.09 

-----·----------------- Above: TCOD / PeCOF Follows 

PeCoF· 1. 32-1. 78 
340-342 DC NL 0:00 RO 0.76 24. 07 

26:36 1.53 169,674.90 102,544.00 
26:48 RO 0.77 9,224.95 5,607.32 
27:04 RO 4.35 2,553.29 4,356.90 
27: 14 RO 6.54 1,345.56 3,449.71 
27:22 RO 4.88 1,878.79 3,594.19 
27:36 1. 71 53, 521. 80 33, 770.00 
:27:44 1.55 368,690.00 223,864.00 
27:55 1.66 88,383.70 55,159.20 
28:12 1.61 158,042.20 97,398.20 
28:19 1.57 198,580.30 l.21, 294. 00 

M 28:30 1.57 87,800.00 53,600.00 
AN 28:35 1.61 66,200.00 40,800.00 

28:45 1.66 62,253.60 38,813.00 
28:52 1.66 112,576.90 70,277.20 
29:17 1.58 130,284.70 79,692.00 

Triangle Laboratories, Inc.® Analytical services Division 
801 Capitola Drive· Durham, North Carolina 27713 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

Area. Peak. 2 . . Rel. RT Compound. Name .. IO .. Flags. 

3,895.53 1.013 
1,557.25 1. 022 
1,245.20 1.039 

0.921-1.079 
0.000 
0.894 
0.901 
0.911 
0.916 
0.924 
0. 946 
0.955 
0.960 
0.965 
0.974 
0.980 
1. 001 37Cl·TCOO CLS 
1. 016 

0.921-1.079 
0.000 

69.12 0.955 
23.52 0.975 

11,636.30 0.993 13Cl2·1234-TCOO RSl 
8,235.00 1.000 13Cl2-2378·TCOO ISl 

566.27 1.013 
41. 69 1.022 

102.52 1. 024 

---------------------

0.925-1.065 
0.000 

67. 130. 90 0.931 E 

7,279.42 0.938 
1, 001. 29 0.947 

527.67 . 0. 953 
736.78 0. 957 

19,751.80 0.966 
144,826.00 0.970 E 

33,224.50 0.977 
60, 644. 00 0.987 
77,286.30 0.991 E 

34,200.00 0.997 
25,400.00 1.000 12378-PeCOF AN 

23, 440. 60 1.006 
42,299.70 1.010 
50,592.70 1.024 23478-PeCDF AN 

Printed: 10:18 01/10/98 
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Page No. List.inq of 09800:298.dbf 

01/10/98 Mat.ched GC Peaks / Rat.io I Ret. Time 

Compound/ 
M_Z .... QC. Loq Omit Why .. RT. OK Ratio Tot.Al.Area •.. Area. Peale . 1 .. 

29: 26 1.54 181,151.70 109,717.00 

29:44 1. 71. 44,196.70 27,915.10 

30:07 RO 4.46 39:1. 83 686.87 

30:15 1. 60 15,:135.04 9,386.4:1 

340-34:1 19 Peaks 1,751,986.96 

13Cl:Z·PeCDF 1. 3:1-1. 78 

35:2-354 DC NL 0:00 RO 1. 08 33.36 

:16: 36 RO 1.80 97.08 68.51 

:16:47 1.58 133.58 81. 80 

:17: 46 1. 40 :165. 7:1 155.14 

:17:56 1.43 739.35 435.24 

28:19 RO 30.76 396.65 4,783.95 
:18:35 1. 57 16,016.44 9,791.10 

20: 5:z RO 1.15 649.58 394.84 
:29:04 RO 1.97 145. 40 11:2. :21 
:29:16 1. 45 14.l.07.16 8,338.52 
:19:35 1. 58 459.85 281.76 
29: 42 RO 1. 07 234.90 14:1. 78 
29:52 RO 0.67 l.30.:18 79.19 
30:06 RO 1. 89 80.94 60.02 
30:16 RO 0.75 lll.99 68.07 

35:1-354 14 Peaks. 33,568.9:2 

-----~---------------- Above: PeCDF I PeCDD Follows 

Pe COD 1.32-1.78 

356-358 DC NL 0:00 RO 0.92 12. 77 

0 DC WL 27:36 RO 0.69 983.28 

27:51 RO 1. 31 131,094.84 79,685.10 
:18:19 1.36 10,440.93 6,012.81 
:18:32 1. 53 98, 612. 70 59, 647 .. 60 
:18:41 1. 60 15,436.68 9,502.51 
:18:52 1.57 68. 591. 40 41, 949 .10 
:19:02 RO 1.79 7,989.76 5,593.:27 
:29:08 1. 44 17,334.86 10,:240.20 
:29:19 1.56 26,946.10 16,4:28.90 
:29: :28 RO 0.98 1:2,093.58 7, 351. 00 
29:37 1.55 13,177 .15 8, 00:2.41 
29: 45 1.60 10,543.65 6,485.96 
30:05 1.62 8,107.54 5,009.86 

356-358 1:2 Peaks 4:20,369.19 

13Cl2-PeCOO 1. 3:2-1. 78 

368-370 DC NL 0:00 RO 1.15 12.63 
:17: 48 RO 4.30 7:1.:17 121. 73 
:28:17 RO :2. 73 39.17 41.97 
:28:33 1. 71 56.01 35.34 
:28: 4:2 RO 1.09 14 .54 8.84 
:28: 5:2 1.58 l.9.37 11.87 
:29:03 RO 0. 3:2 :Z0.53 1:2.48 
:19::20 RO 0.34 61.91 37.63 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive • Durham, North Carolina zn13 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

Area . Peak . :Z .. Rel.RT compound. Name .. ID .. Flags. 

71,434.70 1. 030 E 

16, 281. 60 1. 040 
154.05 1. 054 J 

5,848.6:1 1. 058 

0. 860-1.140 
0.000 

38.07 0.931 
51.78 0.937 

110.50 0.971 
304.11 0.977 
155.55 0.991 

6,225.34 1.000 l3Cl2-PeCDF 123 IS2 
344.47 1. 010 

57.02 1. 017 
5,768.64 1. 024 13Cl2-PeCOF 234 SORl 

178.09 1. 035 
133.88 1. 039 
118.35 1. 045 

31. 74 1. 053 
90.85 1.059 

---------------------

0.935-1.022 
0.000 
0.932 

60,994.20 0. 941 E 

4,4:18.12 0.957 
38,965.10 0.964 
5,934.17 0.969 

26,642.30 0.975 
3,133.:24 0.981 
7,094.66 0.984 

10,517.:20 0.990 
7, 514. 00 0.995 
5,174.74 1. 001 12378-PeCDO AN 

. 4, 057. 69 1.005 
3,097.68 1. 016 

0.865-1.135 
0.000 

:28.34 0.939 
15.36 0.956 
:20.67 0.965 

8.13 0.970 
7.50 0.975 

38.63 0.981 
111. :26 0.991 

Printed: 10:18 01/10/98 
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Page !lo. 
01/10/98 

CompoWld/ 

4 Listing of 09800298.dbf 
Matched GC Peaks I Ratio I Ret. Time 

M_Z .... QC.Log Omit Why .. RT. OK Ratio Total.Area ... Area.Peak.l .. Area.Peak.2 .. Rel.RT Compound.Name .. ID .. Flags. 

368-JiO 

29: 36 1. 52 

29: 44 1.65 
30:05 RO 0.45 
30:17 RO 1.86 
30:24 RO 1.09 
30:29 RO 0.33 
30:36 RO. 0.30 

14 Peaks 

7,848.71 
1,355.30 

141.37 
97 .41 

132. '4 

225.12 
324 .18 

10,408.33 

4,730.01 
843 .18 
85.93 
71.02 
80.50 

136.84 
197. 05 

3,118.70 1.000 13Cl2·PeCDD 123 IS3 
512 .12 1. 005 
192.81 1.016 

38. 20 1. 023 
74.10 1.027 

420. 41 1. 030 
647. 30 1.034 

---------------------- Above: PeCDD / llxCDF Follows ---------------------

HxCDF 
374-376 

374-376 

AN 
M 

13Cl2-HxCDF 
384-386 

384-386 

1. 05-1. 43 
DC NL 0:00 1.25 

31:06 
31:14 
31:24 
31:32 
·31: 41 

32:02 
32:09 
32:16 
32:26 
32:38 

x 33: 23 

33:28 
12 Peaks 

1. 26 
l. 26 
1. 30 
l.l3 
l.l7 
l. l6 
l.l6 
l.l9 
1. l4 
1. 26 
l. 30 
1.:25 

0.43-0.59 
DC NL 0:00 RO 0.77 

31: 13 RO 1. 07 
31:31 RO 1.61 
31:50 RO 1.75 
32:03 0.53 
32:09 0.53 
32:16 RO 0.36 
32:38 0.56 
3:2: 55 RO 2 .15 
33:23 0.52 

9 Peaks 

7,026.95 
140, 660. 80 
317,799.00 

31,584.30 
45,572.90 
25, 210. 90 . 

297,473.00 
133,09:2.30 

39,335.70 
. 56, 79l. 90 
158,650.30 

8,080.00 
36,600.00 

l, l90, 912.10 

115.38 
452. ea 
154.52 

93.36 
9,790.49 

11, 961. 66 
471.12 

ll.,966.56 
303.92 

a, a1i.10 

44,065.61 

78,431.80 

177' 313. 00 
17. 851. 70 
:25,150.lO 
14' 132. 90 

165,937.00 
74,104.50 
22,160.50 
31,387.20 
88,494.50 
4,570.00 

20,300.00 

319.68 
164.29 
108.15 

3,395.73 
4,138.76 

159.12 
4,307.66 

433.32 
3,023.48 

0. 962-1. 047 
0.000 

62,229.00 0.967 
140,486.00 0.971 

13,732.60 0.977 
20,422.10 0.981 
11,138.00 

131, 536. 00 
58,987.80 
17,175.20 
25,405.70 

0. 985 . 
0.996 123478-HxCDF 
1.000 123678-llxCDF 
1. 004 
1. 009 

AN 
AN 

E 

E 

E 

70,155.80 l.015 234678-HxCDF 
3,510.00 l.038 123789-HxCDF 

16,300.00 1.041 

AN E 
AN PR 

0. 876-1.124 
0.000 

299.92 0.971 
102. 33 

61. 83 
6,394.76 
7,822.90 

438.99 
7,658.90 

201. 21 

5,847.62 

0.980 
0.990 
0.997 l3Cl2-HxCDF 478 SUR2 
l.000 l3Cl2·HxCDF 678 IS4 
1.009 
l.015 l3Cl2·HxCDF 234 ALT2 
l. 024 
1.038 l3Cl2-HxCDF 789 ALTl 

---------------------- Above: HxCDF / HxCDD Follows ---------------------

HxCDD 
390-392 

D 

l.05-1.43 
DC NL 0:00 RO 0.63 
D SN 31:26 RO 0.49 

31:35 l.26 
32:01 l.22 
32: 14 l. 24 
32:24 RO l.00 
32:45 
3:2:50 
33:07 

l. :24 
l. 27 

l. 25 

1,296.83 
1,066.98 

25,794.00 
194,623.70 

69,233.30 
ll,414.51 
10,433.29 
20,048.12 
28,354.00 

14,395.80 
107,046.00 

38,268.90 
6,872.32 
5,774.74 

11,199.00 
15,777.10 

Triangle Laboratories, Inc.® Anal~cal Services Division 
801 Capitola· Drive • Durham, North Carolina 27713 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

0.958-1.014 
0.000 
0.958 

11,398.20 0.963 
87,577.70 0.976 
30. 964. 40 0. 983 

6,890.22 0.988 

E 

4,658.55 0.998 123478-HxCDD 
8,849.12 l.001 123678-HxCDD 

AN 
AN 

AN 12,576.90 1.010 123789-HxCDD 

Printed: 10:18 01/10/98 
.. ,.., G l-:-; 



Page No. 
01/10/98 

Compound/ 

5 Listing of 09800299.dbf 
Matched GC Peaks I Ratio / Ret. Time 

M_Z .... QC.~g Omit Why .. RT. OK Ratio Total.Area ... Area.Peak.! .. Area.Peak.2 .. Rel.RT Compound.Name .. IO .. Flags. 

390-392 

l3Cll·HxCDD 
402·404 

402·404 

DC NL 

7 Peaks 

1. 05 -1. 4 3 

0:00 l.28 

32: 44 l.lO 
3:2:48 1. 21 
33:08 1. 21 

3 Peaks 

360,900.9:2 

0.970·1.030 
49.51 0.000 

7,138.51 3,892.28 3, 246. 23 o.998 l3Cl2-HxCDD 478 SOR3 
10,086.19 5,527.69 4,558.50 1.000 l3Cl2-HxCDD 678 IS5 
13,149.04 7,:205.6:2 5,943.4:2 1.010 l3Cl2-HxCDD 789 RS2 
30,373.74 

---------------------- Above: RxCDD / HpCDF Follows ---------------------

RpCOF 0.88-1.20 0.996-1.049 
408-410 DC NL 0:00 RO 1.:25 388.6:2 0.000 

35:02 1. 04 588,703.00 300,809.00 287,894.00 1.000 1234678-HpCDF AN E 

35:18 1.05 125,484.30 64,195.70 61,288.60 1.008 E 

35:27 1.06 165,389.90 84,938.:20 80, 451. 70 1.012 E 

D DC NH 35:55 0.97 l,430.58 l. 0:26 
D DC NH 36:00 RO 1. 40 l,:241.33 l. 0:28 

36:34 1. 04 78,80:2.90 40,254.30 . 38' 548. 60 1.044 ll34789·HpCDF 'AN 
408-410 4 Peaks 958,380.10 

l3Cl2•HpCDF 0.37-0.51 0.943-1.114 
418-420 DC NL 0:00 RO 1.80 54 .16 0.000 

35:01 0. 45 8,347.82 2,58:2.48 5,765.34 l. 000 13Cl2-HpCDF 678 IS6 
36:33 0.44 6,553.ll 2,009.07 4' 544. 14 1.044 13Cll- HpCDF 789 SUR4 

418-420 2 Peaks 14' 901. 03 

---------------------- Above: HpCDF / RpCDD Follows ---------------------

HpCDD 0.88-1.lO 0.975-.1.005 
424-426 DC NL 0:00 RO 1.53 75.56 0.000 

D DC WL 35:10 RO 0. 44 29,813.03 0.975 
35 :.18 0.97 103,113.80 50,87:2.60 52,241.20 0.979 E 

D DC NH 35:35 RO 0.60 7,956.96 0.987 
36:03 1. 02 97, 271. 20 49,025.30 48,:245.90 1. 000 1234678-HpCDD AN E 

424-426 2 Peaks 200,385.00 

13Cl2-HpCDD 0.88·1.20 0.972-1.026 
436-438 DC NL 0:00 1.10 53.36 0.000 

36:03 l. 07 7,059.90 3,641.62 3,416.28 1.000 13Cl2-HpCDD 678 IS7 
436-438 l Peak 7,059.90 

---------------------- Above: HpCDD / Octa-COD and CDF Follows ----------

OCDF 
442-444 

442-444 

OCDD 
458-460 

DC NL 

DC NL 

0:00 
39:50 

l Peak 

0:00 
39:38 

0.76-1.02 
RO 4.34 66.19 

0.91 1,268,705.00 604,537.00 
1,268,705.00 

0.76-1.02 
0.77 21.91 
0.84 135,424.50 61,921.40 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive· Durham, North Carolina 27713 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

0.899-1.101 
0.000 

664,168.00 1.005 OCDF 

0. 899-1.101 
0.000 

73,503.10 1. 000 OCDD 

AN SE 

AN E 

Printed: 10:18 01/10/98 .. ,, 7 
l-J 



Page No. 
01/10/98 

Compound/ 

6 Listing of 09800298.dbf 
Matched GC Peaks I Ratio I Ret. Time 

M_Z. . . . QC. Log Omit Why .. RT. OK Ratio Total. Area. . . Area. Peak .1. . Area. Peak. 2. . Rel. RT Compound. Na.me. . ID. . Flags. 

458-460 l Peak 135' 424. so 

l3Cl2·0COD 0.76-1.02 0. 996-l. 004 
470-47:2 DC NL 0:00 RO l.4:2 15.0l 0.000 

39:37 0.87 11,219.87 5,204.93 6, 014. 94 l.000 13Cl2·0COD IS8 
470-472 1 Peak 11,219.87 

Column Description ............ "Why" Code Description ......... QC Log Desc ........ . 

M_Z ·Nomi~al Ion Mass(es) 
.. RT. ·Retention Time (mm:ss) 
Rat.l ·Ratio of M/M+2 Ions 

WL·Below Retention Time Window 
WH·Above Retention Time Window 
SN-Below Signal to Noise Level 

OK ·RO-Ratio Outside Limits <M·Below Method Detection Limit 

A-Peak Added 
K·Peak Kept 
D·Peak Deleted 
T·Time Changed 

Rel.RT-Relative Retention Time NL-Channel Specific Noise Level M·Peak Area Changed 
N·Na.me Changed 
X-Ether Interference 

••• End of Report ••• 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola. Drive• Durham, North Carolina 27713 · 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

Printed: 10:18 01/10/98 
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rile1U980029 ril-724 Acq: 6-JJUl-1998 19143:44 GC EI+ Voltage SIR 70S Boiaetl012427 
303.9016 r:2 BSU1J(256,30,-3.0) P1'D(9,5,3,0.l0\,4049708.0,l.OO\,r,T) Ezp1NDB5US 
1!1lIANr;LE LABS Ttu:t:l57-l60/166 7'I.Il44376A 
100 Al. 8E9 

80 

60 3.0'E8 

40 2.0EB 

20 l.O'ES 

O~~~.--..-c..,..:~:......:..,....-,t.....,.--lr--r> .... ~ ........ "'l"-.....--'-!-....,.j,--~~~~.,....;..,_~~"""" ..... -1":....--..-..,........,.--,c....,-_,........,.i...0.0EO 
~'~ ~1~ U1~ 

7ile1U980029 11-724 Acq: 6-JJIN-1998 19143:44 GC KI+ Voltage SIR 70S Boiae:l7249l0 
305.1t987 r:2 BSUB(256,30,-3.0) P1'D(9,5,3,0.l0\,689964o.O,l.OO\,:l',T) Ezp1NDB5US 
1!1lIAM:Lz LABS Tezt:l57-160/166 Tr.Il44376A 
100 A2. 3E9 

80 

60 

40 

20 

Al.53E9 

1'.iae 

0'~£...:.:-..--....J.~~~--.,,J.-...... 4-....., ... 9'-~"-r'__,.""""',.-i.,-~~'"-,.::.....~.,...-1-~.L...,~.,.,.. ........ -.-..... --...-~-.--...--~ 
22100 23100 25:00 26:00 

ri.le:U980029 ll-724 Acq: 6-JAN-1998 19:43:44 GC EI+ Voltage SIR 70S Noise:34904 
315.9419 r:2 BSUB(256,J0,-3.0) P1'D(9,5,3,0.l0\,l396l6.0,l.OO\,r,T) Erp:NDB5US 
1!1lIANr;LE LABS Tezt:l57-l60/166 Tr.Il44376A 
100 AS. 9E7 

80 

60 

40 

20 

2.lr7 

l.7E7 

l.3V 

8. 6E6 

l.3Z5 

o·~ ............ --..-....--.---..-....-....--.-'"""'!--..-....--.---.--.--.,-..,.._,...-:;~,_;...,......,....,.-=l'-..,......,...""""'...., ... 'i"'""....--.---.--,,.i-o.ru:m 
22:00 23:00 21:00 25:00 26:00 

7i.le1U980029 11-724 Acq: 6-JAN-1998 19:43:44 GC EI+ Voltage SIJl 70S Boiaei26l24 
317.9389 7:2 BSUB(256,J0,-3.0) P1'D(9,5,3,0.l0\,l04496.0,l.OO\,r,T) Ezp:NDB5US 
'ril.IANGLE LABS Tezt:l57·l60/166 TLil44376A . 
100 Al. lES. 

%ia 

2.8E7 

80 2.JE7 

60 l.1'E7 

40 l.lE7 

20 5.1E6 

o~ ....... --.--...-....--.---.---..-....--.---r"--.--...--.--...--.,..-~~-.-.-;i~,..::..,.....,....,....-.ii,.......,.......,.......,..-.,--,.......,.--.-....,.~,.._o.fJEJJ 
22:00 23:00 21:00 25:00 26:00 

7ile:U980029 11·724 Acq: 6-JJUl-1998 19:43:44 GC EI+ Voltage SIR 70S 
330.9792 7:2 Ezp:NDB5US 
TRIAB!;LE LABS Tezt:l57-l60/l66 
100 21 ·48 22:50 24157 25:19 25:44 26104 :16:24 

60 

40 

20 

O·~--..--..--.---.--.,....-...--.---.---..--r-....... ---.--..-........ ---.--..--.--...--..-........ .....,--..-...,........,--.,.......,........, __ .,.......,........,_..,....-.---,..._ 
22:00 23:00 24:00 25:00 

:ri.le:C1980029 11-724 Acq: 6-J1lN-l998 19:43:44 GC EI+ Voltage SIR 70S 
375.8364 7:2 Ezp1NDB5US 
1!1lIANraZE LABS Tezt1l57·160/l66 TLil44376A 
100 

80 

60 

40 

20 

24. 44 

:Z6:00 

014-...,...-,..!'--0'~~..-.,.......,...""'?-=;:::::::P--,.,...:;::::loo..,....~...,.._,.::::::::.,::::::..,.~~:,..._..;:c. ........ ~~~:ie;~::-..-....-........ -...-;_,.......,.~ 
22 ~ 00 :Z3: 00 24:00 

l'.ilte 

.JV 

.2~ 

.1.E5 

129 



l'iJ.e:C19800:.Z9 ll-7:.Z4 Acq: 6-JAN-l998 l9143144 GC EI+ Voltage SIR 70S Noiae18l64 
3l9.8965 P::.Z BSUB(:.l56,30,-3.0J P11:JJ(7,S,3,0.l0\,3:.Z656.0,l.OO\,l',T) Ezp:NDB5US 
T.IIANGZ'.E LllllS rezt1l57-l60/l66 'l'I.Il44376A 
lOO 

80 

60 

40 

:.zo 

A7 .l7EB 

A:.l.84E8 

AB. 74E7 

:.Z.5E8 

:.Z.OEB 

l.5E8 

l.OEB 

o'~L....,~..,.....1..,......~....::~...,.--.,........,...J....,...~;;:;,~--.--~..._,..-~~ ... ......i;:=--~...,.--.,.......,--~---.--...... ---+.o.oEO 
:.Z3: 00 :.Z4 1 00 :.ZS 1 00 :.Z6 1 00 

PiJ.e1U9800:.Z9 ll-7:.Z4 Acq: 6-JAN-l998 l9:43144 GC EI+ Voltage SIR 70S Noiae:l6739:.Z 
3:.Zl.8936 1'1:.l BSUB(:.l56,30,-3.0) P11:JJ(7,5,3,0.l0\,669568.0,l.00\,P,T) Ezp1NDBSUS 
T.IIARl:LE LllllS rezt:l57-l60/l66 'l'Lil44376A 
lOO · 

80 

60 

40 

:.zo 

A9.:.Z:.ZE8 

1°.1JI 

.4E8 

0-+.o"--,....::...,..-'.,_..~....::;;:::......,.---.,.........,.-""..,...:...;=-~---...... ~--..... :::;.,..~ ..... ....., ..... ~_,.-----------------....... ---~ 
:.Z3 1 00 :.Z4 1 00 :.ZS: 00 :.Z6 t 00 

l'iJ.e1U9800:.Z9 ll-7:.Z4 Acq: 6-JAN-l998 l9t43144 GC EI+ Voltage SIR 70S Noiae1l3785 
33l.9368 l'::.Z BSUB(:.156,30,-3.0) P1CD(7,5,3,0.l0\,55140.0,l.OO\,l',T) Ezp:NDBSUS 
T.II.Am:LE LllllS rezt:l57-160/166 'l'I.I#44376A 
lOO A9. 7E7 

Time 

:.Z.3E7 

80 l.8E7 
6.68E7 

60 l.4E7 

40 9.0E6 

:.ZO 4.5E6 

o-+---..--....... ---...... .....,----.----..-...... ---...,..---.--....,..---.,...........,---...,...---,.....~_._..,.....::::::; .... '"""'--~_,.--..,... __ ..-....,.. __ ..,....__,~o.ozo 
:.Z3: 00 :.Z4: 00 :.ZS: 00 :.Z6: 00 

l'iJ.e:C19800:.Z9 11-724 Acq: 6-JAN-l998 l.3:43:44 GC EI+ Voltage SIR 70S Noiaet8460 
333.9338 l'::.Z BSUB(:.156,30,-3.0) P1CD(7,5,3,0.l0\,33840.0,1.00\,l';T) Ezp:NDBSUS 
TRIANGLE LllllS rezt:l57-160/166 'l'I.Il44376A 
100 Al. 6E8 

80 
8.23E7 

rime 

:.Z.8E7 

:.Z.:.ZE7 

l. 7E7 

40 l.lE7 

:.ZO 5.5E6 

0-+------..---.---...---...-_,..--..,---....--..---.---..---.--...,...--..-..... __....,......;;::.,...-;""""-..--..---...--...---...---...---.~0.0EO 
:.Z3: 00 :.Z4: 00 :.ZS: 00 :.Z6: 00 

l'iJ.e:C19800:29 11-724 Acq: 6-JAN-1998 19:43:44 GC EI+ Voltage SIR 70S Noiaet8:233:.Z 
327.8847 l'::.Z BSUB(:.156,30,-3.0) PJaJ(7,5,3,0.l0\,3:.Z93:.Z8.0,l.00\,.1',T) Ezp1NDBSUS 
TRIANGLE LllllS rezt:l57-160/166 'l'I.Il44376A 
100 Al. 3E8 

80 

60 

Al.46E8 

Al.20E8 

:.Z3 I 00 ':.Z4 I 00 :25 I 00 :.Z6: 00 
l'iJ.e1U9800:.Z9 ll-7:.Z4 Acq: 6-JAN-1998 19143144 GC EI+ Voltage SIR 70S 
330.979:.l l'::.Z :t:zp1NDBSUS 
TRIANG'LE Lillis rezt:l57-160/166 

Tiae 

lOO :.Z:.Z:SO :.Z3::.Z8 :.Z3:48 :.14157 :.ZS:lJ 25144 26:04 26:24 8.8E7 

80 7 .OE7 

60 5.3E7 

40 J.5E7 

:.ZO l.8E7 

O·-+---....---.--...... ---....----.---...--...... --.,.........,.--...,...--...-.....,--...... ---....... __,...-_,.. __ ..,.... __ ,_._,.---.---....---..--...... --...---~o.ozo 
23100 24100 25100 26100 rime 



?il.e1U980029 ll-724 Acq: 6-JJUE-l!J98 l9143144 GC EI+ Voltage SIR 70S Noise173l7 
339.8597 ?:2 BS111J(256,30,-3.0J l'1CD(7,5,3,0.l0\,29268.0,l.OO\,r,rJ llzp1HDB5US 
1'R~ LABS re.rt:l57-l60/166 1!LI'l44376A 
lOO ~. 4lt!I 

80. 

60. Al.21E9 
Al.03E9 

5.lE8 

4 • .UB 

3 • .U8 

40. 2.0EB 

20 l.OEB 

O.;i..._,1....~--... ,_,,--....-~,.........,."-&,.---+--.;;c--.,.....i.....,...;::i;..,.._~__.,__~--"'""'-.,;.__..,.;::=-;"'--~--.,........,...Q!.,....__,.--...,... ..... 0.oro 
27100 .28100 29100 30100 

?il.e1U980029 ll-724 Acq: 6-JJUE-1998 19143144 GC EI+ Voltage SIR 70S Noise:964.2 
341.8567 ?12 BS111J(256,30,-3.0J PZD(7,5,3,0.l0\,38568.0,l.OO\,r,rJ llzp1HDB5US 
1'.RIANGI;Z LABS Te.rt:l57-160/166 1!LI'l44376A 
10 .u. 5Z!J 

A7. 73E8 
A6. 71E8 

r.iae 

3.3E8 

:.2.6E8 

2.0E8 

l.3E8 

6.6V 

:..1-""'-~-..::::...--..---.--..... --"""".....i..--.+--->;ooi<-....,......_..,....;:-.,,__~__.:.-~--..,...:...,_,..__,.;::-~...:.,,.......,..--..,...:~,.......,..--..,....J.-0.0EO 
:.27100 28:00 :.29:00 30:00 

?il.e:U980029 ll-724 Acq: 6-JJUE-1998 19:43:44 GC EI+ Voltage SIR 708 Noise:l0l42 
351.9000 ?:2 BS111J(256,30,-3.0J P1CD(7,5,3,0.10\,40568.0,l.OO\,?,T) llzp:HDB5US 
!Cl.IANGLE LABS. Te.rt:l57-l60/l66 '7.Il44376A 
100 A9. 9E7 

2'.:Ulle 

2.7E7 

80 A8.34E7 2.lE7 

60 A4 • 78E7 l. 6E7 

40 l.lE7 

:.20 S.4E6 
A4.35E6 

o'~..---....... -,.--~--..---...--..--...---.,....~---.--'-..,..:. ..... ;:.........;;::::::.~--...-....... '--...;::.==-'P"""~--....,.---.---.,...._,_,--...,.. __ ..,... ..... o.oro 
27:00 28:00 :.29:00 30:00 

?il.e:U9800:.29 11-724 Acq: 6-JJUE-l998 l9:43:44 GC EI+ Voltage SIR 70S Noise:9362 
353.8970 ?:2 BSUB(256,30,-3.0J P1CD(7,5,3,0.l0\,37448.0,l.OO\,?,T} Ezp:NDBSUS 
1'RIAMOLE LABS Tezt:l57-160/166 r.r.Il44376A 
lOO A6. 3E7 

BO 

60 

40 

:.20 
A3.04E6 

AS. 77E7 

r:t..e 

l.8E7 

l.4E7 

l.lE7 

7.0E6 

3.5E6 

O.;i....,........,. __ ..,... __ .,.........,. __ ...., __ .,........,. __ ..,...~,._....,.--.,....__,'--..,;;::=-r;:-~---f'{---;="""".-..,.... __ ,_....,..--..,.--;.,,.........,..--..,......_o.OEO 
27: 00 281 00 29: 00 

?il.e1U980029 11-724 Acq: 6-JJUE-1998 19143144 GC EI+ Voltage SIR. 70S 
330.9792 ?12 Ezp1NDBSUS 
1'R.IABGLZ LABS Tezt:l57-160/l66 ..rr.Il44376A 

30100 

10 26154 27:20 2'1:40 28:05r-._, ....... 2~8-1~3~4..._~~2~9~1~03~....,,._....-...-.M:~·~4~7--....... --.;;.,;;r-.;;;y...~.--.. 

27:00 28100 29100 
?il.e1U980029 11-724 Acq: 6-JAi'-1998 19143144 GC EI+ Voltage SIR 70S 
409.7974 ?12 Ezp1NDS5US 
!ClIABG'LZ LABS Tezt:l57-160/166 ~144376A 
100 

30100 

Tillie 

8.6E5 

SO 6.9E5 

60 5.2E5 

40. 3.4E5 

20 l. 7E5 
27:44 

01.z:~a:::;:::i::C!::;:a""""'~o::i.,.. ..... .,.-..q.._,,.,.::::::::;:=:1~:::...,.:!....~~;_~~:;=:::::~~-=;:t.~~~~;ic::=::i.;::::.c!~::!:..;.~h-=~;C::~~o.oEo 
27100 28:00 29100 30:00 :ri:le 
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~I I 0 g& 
355.8546 7:2 BSU11(256,30,-3.0J PJCD(5,5,3,0.05\,l5520.0,l.OO\,:r,rJ 
~.r.AMaLE LA.Bs rezt:l57-l60/l66 rt.rl44376A 
lO A7. 7:E8 A$ .96:88 

80 

A4.l9EB 
60 

40 

Al.64E8 
20 

27148 28100 28112 28124 28136 28148 29:00 29:12 29:24 29136 29148 30100 
· 7ile:U980029 ll-724 Acq: 6-JAR-1998 19:43:44 GC :U+ Voltage ·sIIl 70S Noiae:4208 

357.8516 712 BSf1B(256,J0,-3.0J :FrD(5,5,J,0.05\,l6832.0,l.00\,7,TJ Ezp1NDB5US 
~IANf:LE LABS rezt:l57-l60/166 rr.Il44376A 
lO A6. OE8 

A3.90:U 

80 

60 A2.66E8 

40 

20 

27148 28100 28tl2 28:24 28136 28:48 29100 29112 29124 29:36 29148 30:00 
7ile1U980029 ll-724 Acq: 6-JAR-1998 19143144 GC EI+ Voltage SIR 70S Noise:3842 
367.8949 7:2 BSU11(256,30,-3.0J PJCD(S,5,3,0.05\,15368.0,l.00\,7,T} Ezp1NDB5US 
72IANGLE I.ABS Tezt:l57-l60/166 r£Il44376A 
100 A4. 3E7 

80 

60 

. 40 

20 

27148 28:00 28:12 28124 28136 28148 :19:00 :19112 29:24 29:36 29148 30100 
7ile1U9800:19 11-724 Acqt 6-JaB-1998 19:43:44 GC ZI+ Voltage SIR 70S Noise:3330 
369.8919 712 BSUB(256,30,-3.0J PJCD(S,S,3,0.0S\,lJ3:.ZO.O,l.00\,7,T} E%p:NDB5US 
2':BIAJR;LE LABS Tert:l57-l60/166 'r.r.Il44376A 
100 A3. 2E7 

80 

60 

40 

20 

.BES 

l.5EB 

l.U8 

7.3E7 

3.6:87 

O.OEO 
30tl2 30124 T.iae 

l.2E8 

9. 7r7 

7.3E7 

4.9E1 

2.4E7 

O.OEO 
30:12 30:24 . Time 

l.6E1 

l.3E7 

9.4E6 

6.3E6 

3.lE6 

O.OEO 
30:12 30:24 Tiae 

l.OE7 

8.3:&6 

6.2E6 

4.2E6 

2.lE6 

0'4-...,..,. ..................... ,.._,.,..,....., ...... ..,...,...,.....,....~ ....... ..,..,. ........... ...,......, ...... ..,..,. ..... ..<=~ ..... ~ ...... .,.i,..~...-i"""' .... ..,..;:~..,.. ..... l"'l"i;::;a.,"""~o.o:&o 
27148 28100 28:l2 28124 28136 28148 :19100 29:12 29124 29:36 29:48 30100 30112 30124 

:rile1U980029 11-724 ACql 6-Jall-1998 19143144 GC EI+ Voltage SIR 10S 
330.9792 712 Ezp1N1JB5US 
22I.AM:LE LABS Tert:l51-l60/l66 'J!Lil44376A 
100 27154 28105 2Btl6 28134 29:03 9147 29157 30•19 

80 

60 

40 

r.llle 

8.SE7 

1.0E7 

3.SE7 

l.BE7 

o......, ................................................ ....,...,..,...,..,...,.....,..,..,...,..,..,.. ...... ,..,...,....,..,,....,..,....,..,......,..,...,.....,..,..,..,...,..,.. ........................................................................... ..,..,...,.....,..,..,...,.~o.o:&o 
:.17148 28100 :Z8:l2 28124 28136 28148 29100 2!1rl2 29124 29t36 29:48 30:00 30112 30124 r.llle 
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l'ile:U9800:J9 #l-385 Acq: 6-JAN-1998 l9:43:44 t;C EI+ Vo.ltage SIR 70S Noise:l9500:J9 
373. 8208 1':3 BSUB( 256, JO, -3. 0) PJ!CD(7, 5,3, 0 .lO'\, 71001.16. O, l.'00'\,l', T) Ezp:NDB5US 
nIANGLZ LABS Tezt:l57-l60/l66 TI.IU4376A 
10 Al. 7E9 

Al.66D 

A7.84E A8.85E8 

A:J.l0E8 

5.4E8 

4. 4E8 

3.3E8 

:J.:JE8 

l.lE8 

'..J.....-1-...~;.......,.;;:;..,;;::;r::;..,,..,-:.;~..,.::...,..,...,..,.,...+,-...,...;..,..,..,.i...,.,:,.;,..."""'"""....,.~~"""' ..... ""'"'..,.....,.......,. ..... .,..,..;::p.,...,. ...... ....,....,. ..... .,.... ..... ~o.oEo 
31100 3l1l:J 31124 31136 31148 J:J:OO 3:J1l.2 J:J:.24 32:36 32148 33100 J31l:J 33124 33:36 33148 2'.iae 

l'ile1U980029 ll-385 Acq1 6-J1lN-l998 19143144 Cl:C a+ Vo.ltaga SIR 70S Noiserl563444 
375.8178 l'13 BSUB(:J56,30,-3.0) PJ!CD(7,5,3,0.l0'\pi:J53776.0,l.00'\,7,T) Ezp1NDB50S 
22~ LABS Tezt:l57-l60/l66 TI.Il44376A 
10 Al. OE9 

80 

60 

40 

:JO 

A6.:J:JE 

Al.32%9 

A7.0:JE8 

Al.65E8 

.7E8 

O.;i....--;.......;;i;.......,..,;:;:::;..,;~...._,::.;.,"i-1':.,..0-..:;:op-""""...,..,.+,..,..,.i"":;.,:...._,.;;:.,"""'....,.;;:::;::;"""'"""'..,.....,...,.......,..,.,......,..,..,.;::::;~~ ...... ,..,..,..,....,.....,..,..~ 
Jl:OO Jl:l:J Jl:.24 Jl:36 Jl:48 J:J:OO J:J1l.2 3.21.24 3.2136 3.2:48 33100 JJ:l:J 331.24 33:36 33:48 

l'ile:CJ9800:J9 ll-385 Acq: 6-JAN-1998 l9:43:44 (;(! ZI+ Vo.ltage SIR 708 Noise::J95l6 
383. 8639 l':J BSUB( 256, JO, -3. 0) PJ!CD(7, 5,3, 0. lO~J.18064. O,l. 00'\,l', T) Ezp:NDB5US 
n~ LABS Tezt:l57~l60/l66 TI.Il44376A 
lOO A4.l4E7 A4. lE7 

80 

60 
A3.0:JE7 

Ti.me 

l .:JE7 

9.3E6 

7 .OE6 

40 4.7E6 

:JO :J.JE6 
A3.:JOE6 

01.j,..,....,..,..;o...,..:;~"'"""'~;:>oi.:;:::;:..,..,..,..,..,..,..,..,.~.,.....,,4.,..,.J....'l""l""l~:;:;:Fli=P.,..:;..,.,.....,..,.;;;:::;::;a;~,;:;;.,..,..,.....,.""""';::op.,.+.,..,....:;::;:;::;:::;=..._,..,..,.,.......,..,..j:.O.OEO 
31:00 3l:l:J 31:24 31:36 31:48 32:00 3:J:l.2 32:24 32:36 32:48 33:00 33:l:J 33:24 33:36 33:48 

l'ile1C19800:J9 11-385 Acq: 6-J1lN-l998 19143144 t;C ZI+ Voltage SIR 70S Noise:38205 
385.8610 l'1J BSUB(.256,30,-3.0) PJ!CD(7,5,3,0.l0'\,.15:J8:JO.O,l.OO,,l',T) Ezp1NDBSUS 
n:uuir:r.Jr LABS 'I'ezt:l57-l60/l66 TI.IU4376A 
lO . A7. 82E7 A7. 6E7 

A5;85E1 

Ti.me 

:J. 2E7 

l.8E7 

l.3E1 

9.0E6 

4.5E6 

1j,,........, ...... ..,...:;::::;.. ....................... .,.....,,..... ..... "l""!",......,......<,......r,..,..,..,.:;:;:;;:;:;p:;:::;::?P'i~..,..,.::;:;:;:::;::;=i;-;~ ................. ..,..,...+ ....... ~::;:;::;o,.. ...... ,..,..,.....,..,..,.~o.0Eo 
31:00 3l:l:J Jl:.24 31:36 31:48 3.2:00 3:J:l.2 3.2:24 32:36 

l'ile1U980029 ll-385 Acq: 6-J1lN-l998 19143144 (;(! :U+ Vo.ltage 
392.9760 l'1J Ezp1NDB50'S . 
22I.AM;J;..!' LABS Xei:t:l57-l60/l66 TI.Il44376A 
100 Jl:l3 31:24 31•50 3:J:O:J 32:.13 J:Ji34 

80 

60 

40 

:JO 

32:48 33:00 33:l:J 33:24 33:36 33148 
SIR 70S 

•56 J3rl9 33:29 

Xi.me 

.4E7 

.6E7 

o.....,...,..,...,...,..,....,...,..,..,...,..,...,..,...,..,..,...,..,..., ............................................ .....,.....,....,.....,..,.......,..,...,..,..,,..,..,...,..,..,...,..,...,....,..,....,..,...,.......,.... ............................................................. ,....,...,....,...,..,..,,..,..,~ 
31100 3l1l:J 3l::J4 31:36 31:48 3.2:00 3:J:l.2 J:J:.24 3.2:36 3.2:48 33:00 33:l:J 331.24 33:36 33:48 

7.1.l.erC19800:J9 ll-385 Acq: 6-J1Ul-l998 l9r43:44 t;C rI+ Voltage SIR 70S 
445.7555 1'13 Ezp1111JB50S 
~ LABS Xezt:l57-l60/l66 TI.Il44376A -, ( o6lo 
lOO 3.2•36 I" I 

33: :J:J 

Xi.me 

l.3E6 

.1. OE6 

60 7.9E5 

40 S .:JES 

:JO J:J 1 05 :J. 6E5 
3.2150 

0'-1,.,,.,........,::;::;.,.=;::;::::;.p.""""..,..,."""'~""""'.,.,..,..,.;;::;:::.~~;::;::;::;:;:;:;:.;.,.=;::;:::;c;{........,.:;:~~::;:;:~;::;:=;::;:::;::~~~~~:;::;::;o;:::;~ ... ;::::::;~o.oEo 
31:00 3l:l:J 3l::J4 31:36 3l:48 J:Jr.24 32136 32148 33100 33:l:J 33:24 33:36 33:48 7'.ime 
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t:qz I I .;. ge 
3S9.Sl56 1':3 BS'C11J(.256,30,-3.0) P1CD(7,5,3,0.l0\,l43577.2.0,l.OO\,l',T) 
TRIANl;LE LABS Tezt:l57-l60/l66 'rtxl44J76A 
lOO Al. 7E!J 

so 

60 

40 
A3.83E8 

Al.44E8 
Al.l.2E8 

3l:36 Jl:4S 3.2100 J.21lj 3.2:.24 J:l:36 3:Zr48 33100 JJtl.2 
l'ilerU9B00.29 ll-3B5 Acq: 6-JMr-l998 l9r4Jr44 t:C U+ Voltage SIR 70S 1lolae157:Zl34 
39l.Bl.27 1'13 BSUB(.256,30,-3.0) P1CD(7,5,J,O.l0\,.2.28S536.0,l.OO\,l',T) ZzprNDB5US 
TRI.Al'lGI.Z LABS Tezt:l57-l60/l66 'Z'Lil44376A 
lOO AB. 6E8 

so 

60 

40 
A3.lOE8 

A8.8SE7 
20 Al.HEB 

3.41:8 

.2.SES 

.2.lEB 

l.4E8 

6.9E7 

o.oz:o 
33:.24 33136 T.illie 

:Z. SES 

.2 • .2Z:8 

l. 7'E8 

l.lES 

S.6E7 

O.OEO o~--"-~~ ............. ._.......4-....... .,.::;:::;::i;::.,...,....;::;:~:;:::;:~._. ...... .,.....:::;.:;:~~ ............ 4..~ ......................................... ..i 
3l:36 3l:48 32:00 J:Zzl:Z 3:Z:24 3:Z:36 3:Z:48 33:00 33~l2 

l'iletU9SOO:Z9 ll-385 Acq: 6-JAN-l998 l9r4Jr44 i;c EI+ Vo.luge SIR 70S Noiae:l39l7 
40l.8558 1':3 BSUB(:Z56,30,-3.0J P1CD(7,S,3,0.l0\,SS66B.O,l.OO\,l',T) EzprNDBSUS 
22~ LABS Tezt:l57-l60/l66 r.r.Il44376A 
lOO A7. lE7 

A5.53E7 
80 

60 

40 

20 

3l:36 3l:4B 3.2:00 3:Z:l:J 3:Z:24 J:l:36 3:Z:48 33:00 33tl:J 
l'il.e:U9SOO:Z9 #1-3SS Acq: 6-JAN-199S 19143:44 i;c rI+ Voltage SIR 70S Noise:1084:Z 
403.BS:Z9 1':3 BSUB(256,30,-3.0) P1CD(7,S,3,0.l0\,4336B.O,l.OO\,l',T) EzprNDBSUS 
22IAHl:'LE LABS Tezt:l57-l60/l66 1.'LI#44376A 
lOO AS. 4E7 

A4.56E7 
so 

60 

40 

.20 

3ll36 3l:48 32:00 3:Zll.2 3:Z:24 32:36 32:4B 33100 
l'ile1119B0029 #l-385 Acq1 6-.DB-l99B l9r43144 t:C rI+ Voltage SIR 70S 
392.9760 1'13 Ezp:NDBSUS 
22I.AMOLE LABS Tezt:l57-l60/166 1.'LI#44376A 

33:.24 33:36 T.iaie 

l.9E7 

l.SE7 

l.lE7 

7.6E6 

3.SE6 

o.oz:o 
33:24 33'36 T.iaie 

l.6E7 

l.:ZE7 

9.3E6 

6.2E6 

3.l'E6 

o.oro 
33:24 33136 7.':ia 

lOO 3l132 3l14l 31·50 3:Z:O:Z 3:Z:lJ J.2123 r.....,.....,s.,.6 _____ ..:3:;:.;3::.,1:.;l~9:;....,"3~3:,.:1,::2:.;:9;,_,i:4.l'E7 

80 3.2E7 

60 .2.4E7 

40 l.6E7 

.20 8.lE6 

o......,. ....... ,...,......,...,...,...,...,...,...,...,...,...,...,....,..., ...... .,...,...,...,....,....,...,...... ....... ,...,......, ...... .,........,...,..,......,...,...,..., ........... ...,.. ............... .,...... ............ ...,....,...,....., ...... .,...,...,..-r-ro.oz:o 
31136 3l148 J:Z:OO J:Z: l:Z J:Z:24 3.2136 3.2148 33100 3J1l.2 331.24 JJ I 36 1'.iae 
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rile:U980029 ;l-545 Acq: 6-J]lJ{-l998 l9143144 ~EI+. Valtaga SIR 709 Noiae:ll908l 
401.1818 r:4 BS'D'B(.256,30,-3.0J PIC1)(1,5,J,O.l0',4163.24.0,l.OO',.l',T) 1:zp1N1JB5US. 
'1:1lIANr:I.E LABS 2'azt:l57-l60/l66 'J:Lil44J16A 
lO A3. lE9 S.3EB 

6.1EB 

3.3EB 

l.1EB 

'.l.,......,,...t._... __ ,::;::;::;~:.,...,.~~..,....,...:;::;=ii.,...'""".,......,...,....,...,...,..,...,...,...,......,.. ..... .,_,.....,.......,...,...,.~~...::r .................... ~--............ ~o.oEo 
A4.03E8 

35100 35:12 35124 35:36 35148 3th00 J6rl2 36124 361J6 
.l':Lle1U980029 ll-545 Acq1 6-JAN-1998 l914J144 GC ZI+ Va.lta99 SIR 10S Noiae19525l 
409.1189 r:4 BS'D'B.(.256, JO, -3. 0) PIC1)(1,S,J, 0 .l0,,38l004. O,l.OO,,:r,T) 1:zp1N1JBSUS 
'1:1l.r.AM:LZ LABS 2'azt:l57-l60/l66 'J:LI#44J16A 
lO A.2. BE9 

40 

36148 J11 00 1';ia 

A3.85E8 
20 

O..J..,........,..~-,-....,.::;::;::;=;::;....,..,::~..,....,...:;:::;:.,.'!"""l'..,..,,.......,..,...,....,...,....,...,...,......,..,....,....,...,....,...,...,....,....,....,...,....,....,C.....,.::;::..,.,....-.-l""T".,..,...,....,._,....~ 
35:.24 J5:36 J5:48 36:00 36112 361.14 36:36 

r:Lle:U980029 ll-545 Acq: 6-JAN-1998 19143144 GC EI+ Va.ltage SIR 10S Hoise:33935 
411.8.253 r:4 BS'C1B(256,30,-3.0J PIC1)(7,5,J,O.lO,,lJ5140.0,l.OO,,:r,r1 1:Jcp1NDB5US 
'1:1lIANGLZ LABS 2'azt:l57-l60/l66 7'Lil44316A 
lOQ A.2. SE1 

so 
60 

40 

A2.0lE7 

36:48 31:00 Time 

.20 .3E6 

Oj.,...,.;~::;:=;=;=o;::;;;;;;;;=~~~::;:=:;:::::;:::;:::;:::::;:::;:.~.,_...,."T"'l=r::;=;:::;:=:;:::::;:::;:::;=;:::;::=;,.....,..._.......,..,....-(.:.,...,......,...,~::;::;::;;=.,::;::;:::;=;~o;:=;:t.0.0EO 
35100 3511.2 35:24 35:36 35:48 36:00 36:12 36124 36:36 

r:Lle1U9800.29 ll-545 Acq: 6-J]U(-1998 19:43144 GC EI+ Voltage SIR 708 Noiae:l8803 
419.8.2.20 r:4 BS'D'B(.256,30,-3.0) PIC1)(7,S,J,O.l0,,15.2l.2.0,l.00,,.1',T] l:zp:NDBSUS 
'1:1lIANr:I.E LABS 2'ert:1l57-l60/l66 TLil44376A 
lOO AS. 7E7 

80 

60 A4.54E1 

36:48 37:00 :rue 

l.5E7 

l • .2E7 

8.8E6 

40 S.8E6 

.20 2.9E6 

0'.l.,.......,,.4.._.,......-;:;::;::;::;::::r=...,_...,..,......,...,....,...,...,...,..,......,...,....,...,...,..,...,....,...,......,..,......,...,...,...,....,...,...,...,.-1-,........,....,...;;;::;:=?'""".,......,...,....,...,...,.t.O.OEO 
35:00 35:l.2 35:24 35r36 35:48 36:00 36:l.2 

.l'iJ.e:U9800.29 ll-545 Acq: 6-J]U(-1998 19:43:·44 GC KI+ Voltage SIR. 708 
430.9729 .l't4 EzptNDB5US 
'1:1lIAJR;I.E LABS Tezt:l57-l60/l66 TLil44376A 

361.24 36148 31:00 Tila 

.8E1 lOQ 35:01 35:18 3 ·.27 35145 36:04 36:l.2 36:38 36:46 
~-----~:..=::..----~~~v=-v'""-------------.-.;.--...___,J 

80 

60 

40 

20 

.7%7 

.l.81 

o...,._,......,.......,...,....,....,..,........,...,........,...,...,....,....,.-,.....-..-,....._,..,...,..,......,....,...,...,...,...,...,..,...,...,......,... ...... ..,....,.......,... ................ .....,...,.......,...,...,........,... ...... ..,... ...... .-0.oxo 

35100 35:l.2 351.24 35:36 35148 36:00 36rl2 36:.24 
r:Lle1U9800.29 ll-545 Acq1 6-JAN-1998 19143144 GC EI+ Voltaga SIR 70S 
479.7165 714 Ezp:N1JB5US 
'1:1lIAHl;LJ: LABS 2'ert:tl51-l60/l66 1!Lil44316A 
lOQ 

80 

60 

40 

36:36 36148 37:00 'riae 

.20 .8E4 

o...,..._,.....,....,,...,..,........,..T"'"l'..,........,...,...,........,...,...,...,....,.. ............. .....,r""'".....,..,.......,...,........,....,...,,...,..,........,.. ...... ..,....,.......,...,...,....,.-.....,.......,...,...,....,...,...,........,...,......._o.oEo 

35: 00 35:1.2 35124 35136 35148 36:00 36tl2 361.24 36136 J6:4B 37:00 :riJDe 

145 



cq1 ' ' 0 ge 
423.7766 714 BB~(256,J0,-3.0) PJCD(7,5,J,0.10•,1.l3316.0,1,00•,r,r) 
~IAM;LE LABS r~t1157-l60/166 rr.Il44376A 
10 AS. 9%8 

A4.90Z8 
80 

60 

40 

.6:C7 

o.ozo 
35'12 35'18 35124 35130 35136 35142 35148 35154 36100 36106 36'12 36118 

rll.e1C1980029 11-545 Acq1 6-JAN-1998 19143144 ~c lfI+ Volt.age SIR 70s Nois•1l85l9 
425.7737 714 BSUB(256,J0,-3.0) PICD(7,5,J,O.l0•,74076.0,l.OO•,r,r) :t:zp1NDB5US 

36124 36130 r.u.. 

~I.ANGLZ LABS rert:l57-l60/166 1!LI#44376A 
10 AS. 2E8 .JES 

A4.82EB 
.088 

7. 7E7 

5.lE7 

2.6:&7 

O.OEO 
35r12 35r18 35124 35130 35:36 35142 35148 35154 36100 36106 36112 36rl8 

?il.e1C1980029 ll-545 Acq: 6-JAN-1998 19143144 GC JU+ Voltage SIR 70S Noiserl398l 
435.8169 714 BSUB(256,J0,-3.0} P1CD(7,5,J,O.l0•,55924.0,l.OO,,r,r1 Ezp1NDB5US 
22.L\m;LE LABS raz:t1l57-l60/166 1!Lil44376A 

36124 36130 1'iJle 

100 8.7E6 

80 7.0E6 

60 5.21!:6 

40 3.5E6 

l.7E6 

O.OEO 
35tl:Z 35tl8 35124 35:30 35136 35142 35148 35154 36100 36106 361l:Z 36tl8 

?il.e1C1980029 #1•545 Acq1 6-JiUt-1998 19r43r44 GC rt+ Volt.age 8I1l 708 Noise1l2102 
437.8140 714 BSUB(256,JO,-J.O) PJCD(7,S,J,O.l0•,50808.0,l.OO•,r,r) Eitp1NDB5U8 
~IANGLE LABS rezt:l57-160/l66 7!Lil44376A 

36124 36'30 riae 

100 

80 

60 

40 

35112 J5rl8 35r24 35130 35136 3514::1 35r4B 35154 36100 36106 
7il.ert1980029 ll-545 Acq1 6-JAN•l998 19143144 GC Ia+ Voltage SIR. 708 
430.9729 714 Ezp1NDB5US 
22.rANl;I;.E LABS rezt1l51-l60/l66 1!Lil44376A 
100 35 27 

35,45 36104 

s.2:£6 

6.6E6 

4.91!:6 

3.JE6 

l.6E6 

36rl2 36118 36124 36130 

.8:V 

BO .2E7 

60 .1E7 

40 l.lE7 

20 5.6E6 

0 O.OEO 
35tl2 J5rl8 35124 35130 35'36 35r42 · 35148 35154 36100 36106 36112 J6rl8 36124 36'30 r.t.e 

14G 



Acq: -J7iN- 9 :4 :44 GC EI+ Vo tag• SIJl s Noise: 
441.7428 r:4 BS'C11(256,30,-3.0) Plf:IJ(7,5,3,0.l0',303692.0,l.00',7,%) E:rp1B1JB5US 
1'.RIJINGLZ LABS rezt:l57-l60/l66 l'L!l44376A 
lOO A6. 5E9 

90 

80 

70 

60 

50 

40 

JO 

20 

lO 

l.OE9 

9.41!8 

8.4E8 

7.3E8 

6.JES 

5.21!8 

4.2E8 

OP..1....,._,....,......,.....,..-,--,.--.-...-....-...-..--,.....,......,. ........ ....,.._,..-.-...-....-...-............. ....,.. ...... -.-...... ...,... ...... ...-...... .L.,._;,::::;m ..... ..,.....,....,.....~ 
35:00 36:00 37:00 38:00 39:00 .40:00 

7i.le10'980029 ll-545 Acq1 6-J1lN-l998 19143144 GC EI+ Voltage SIR 70S Noise:l75ll 
443.7399 714 BSUB(256,30,-J.O) Plf:IJ(7,5,3,0.l0,,70044.0,l.00,,7,~) E:rprNDB5US 
1'.RIAM:LJ' LABS rezt:l57-l60/166 rLil44376A 
100 A6. 4E9 

lO 

o 
35100 36100 37: 00 38:00 39:00 40:00 

r:Ll111U9SOO::l9 ll-545 Ac•r: 6-JAN-1998 19:43:44 i;c EI+ Vo.l b!J8 SIJl 70S 
4J0.97i9 r:4 Kzp1NDBSUS 
1'.RIAm::tZ LABS rezt:l57-l60/166 rLil44376A 
100 34:3/4 51 35·27 

90 

so 
70 

60 

35:00 36:00 37:00 38100 39:00 40:00 
7i.le1U980029 ll-545 Acq: 6-J11N-l998 19143144 GC EI+ Voltage SIR 70S 
513.6775 714 Ezp1B1JS5US 
1'.RIAMOLE LAJJS rezt:l57-l60/166 rLI#44376A 
lOO 35 00 

90 

80 36: 03 

70 39150 

411 00 2'.iae 

r.iae 

2.8E7 

2.5E7 

2.2E7 

2.0E7 

l.7E7 

l.4V 

l.lE7 

8.4E6 

5.6E6 

2.8E6 

O.OEO 
41:00 1'1a 

.9E5 

.7E5 

.JE5 

147 



.l. 81 

457.7377 '14 BSUB(256,30,-3.0) PJC1'(7,5,3,0.l0\,l9000.0,l.OO\,,,r) 
T.JlI.AM;LJ: LABS rezt1l57-l60/l66 '.rLil44376A 
100 9'E8 

80 

60 

40 

l.2'E8 

9.4E7 

7.0'E7 

4. 7'E7 

2.3'E7 . 

01i-.,....,,.._.....,...~,.:::::::;:::,.....,."""'T"...,.....;.-...-,.....,--r'.....::::::::;::::;::;:::::;:::;:::;::::::::;:=;::=;::::=;=;oi-i-....,._,..._..,....l""""l'....,..J.o.O'EO 
39130 39136 39:42 39:48 39:54 40:00 

7ile1C1980029 ll-545 Acqr 6-JAN-1998 19143144 GC KI+ Voltage SIR 70S Noiae16204 
459.7348 ,:4 BSUB(:l56,30,-3.DJ PJCD(7,5,3,D.l0\,248l6.D,l.D0\,7,rJ 'Erp1RDB5US 
T.JlIANt;I.E LABS rert.1157-160/166 '.rLil44376A 
10 A7. 8 

80 

60 

40 

20 

39:iO 39:36 39:42 39:48 39:54 40100 
7ile:U980029 ll-545 Acq: 6-JAN-1998 19143144 GC EI+ Voltage SIR 70S Noise:5625 
469.7779 ,,4 BSUB(256,30,-3.0) PJCD(7,5,3,D.lD\,22500,0,l.OO\,,,rJ Ezp:RDB5US 
!l::rlIAM;.I;E LABS rezt:l57-l6D/l66 '.rLil44376A 
100 A5. OE7 

80 

60 

40 

20 

40:06 ~ 

lo4E8 

i.lZ8 

8.4E7 

5.6E7 

J.8E7 

9.7E6 

7. 7E6 

5.8E6 

3.9'E6 

l.9E6 

o'..l-.,......,.......,.--. ..... c::::;::~....,......,....,..,.-.,.....-r--,......,.--.....,.~::;::;:::;::::;:::;::::::;::;::::;::=;:::::;=::;::::::;=T=1~-....,.~._.....,.. ....... ....-.E.o.ozo 
39:30 39:36 39:42 39:48 39:54 40:00 40:06 riae 

7ile:U980029 ll-545 Acq: 6-JAN-1998 19:43144 GC EI+ Voltage SIR 70S Noise:3970 
471.7750 ,,4 BSUB(256,30,-3.0) PlCD(7,5,3,0.lO\,l5880.0,l.OO\,r,r) 'Ezp:RDB5US 
!l::rlI.AM;LE LABS Tezt:l57-l60/l66 rr.Il44376A 
100 A6 lE7 l.lE7 

80 8. 7E6 

60 6.6E6 

40 4.4E6 

20 :l .2'E6 

01..:L..,__... __ _..:::::;:::::::,_.,___,,......_,.....,.....,......,......,.....;::::;;:::;:::;::::::;:::;:::::;::::;:::;::::;::::;:::::;::~.,_. .... _...._.._ __ ....,.J:.o.ozo 
39130 39136 39142 39:48 39:54 

7ile1C1980029 ll-545 Acq1 6-JAN-1998 19143144 GC U+ Voltage SIR 70S 
430.9729 ,14 'Ezp1RDB5US 
T.Jl.rAM;J;E LABS razt:l57-l60/l66 'J!Lil44376A 
100 39127 39:38 

............. ------80 

60 

40 

:JO 

40:00 40106 7':1.a 

39158 2. 7E7 

2 .:JE7 

l.6E7 

O-+-....--.--.--.--...--..-...--.....-.--...-..--.--r-..,....-r-"'"T"-..-....-...--.--.--.--.....-.--.--.--..--..--..-...--.--.-....--.--...--..-...--.....-.--+-0.0EO 
39c30 39136 39142 39148 39,54 40100 40106 r.iae 
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PPM 
200 

U' 

~ 

.J 

A/\~ 
,, 

-
330.94615 

~ 
v~ 

Peak Locate Examination: 6-JAN-1998:19:42 File:U980029 
Experiment:NDBSUS Function:2 Reference:PFK 

Volts PPM 
0.8029 200 -- -

~ . 

M ~ 

'' 
\ 

J 

~ 

~ 
~ 

j~ 
\,. . 

~~ ~ 
330.97925 331.01235 416.93435 416.97604 

Volts 
0.1571 

rt1 

,/\ 
" I ~Jo -All A 

417.01774 



Fi e: Acq: EI+ Vo s 
319.B965 F:2 Exp:NDB5US 
Sample Text:157-160/166 ~LI#.4376A File Text:TRIANGLE LABORATORIES, INC. 
100 A2. 9EB 3. 6E7 

BO 2.9E7 

60 2.1E7 

40 1.4E7 

20 7.1E6 

O...t..:;::;:::;;:=;=;;=;=~~T::;=:;=;=~::;::::;::==r:::;::::;::=r=r:::;:b;:=r=;:~~::::;.:::::;:.,_,--.-.~;::::;::;:::;:::::;:.._.-,--._;_:::;:::;:=:;=;=;::::;::::;:::~:::::::;::;::;:::;=:'i=r'i=T='i=?~"f=t".J:.0.0EO 
2 4 : 5 4 2 5 : 0 0 2 5 : 0 6 2 5 : 12 2 5 : l,. B 2 5 : 2 4 2 5 : 3 0 2 5 : 3 6 2 5 : 4 2 2 5 : 4 B 2 5 : 5 4 2 6 : 0 0 2 6 : 0 6 Time 

File:U9B0029 #1-724 Acq: 6-JAN-199B 19:43:44 GC EI+ Voltage SIR 70S 
321.B936 F:2 Exp:NDB5US 
Sample Text:157-160/166 TLI#44376A File Text:TRIANGLE LABORATORIES, INC. 
100 A3. 5EB 4.8E7 

BO 3.BE7 

60 2.9E7 

40 1. 9E7 

20 9.6E6 

O-+-:;;:::;:::;:::;:::r==;::=r=;:~=r=r==:y=;:::::r=r:::::;:::;:::::;=;==r==:;!::;::::r=r::;:::;;:::;::::;;:::::;:::::;_,:_,.--,--.-.-__;::::;:::;::::;;::::._~...--.-........:::::;::;::::;:::;:=;=::;;:::;:::~~::;:::;:::;=;:=T=T=;=;=P"'i=?''!=P".,....LO.OEO 

24:54 25:00 25:06 25:12 25:18 25:24 25:30 25:36 25:42 25:48 25:54 26:00 26:06 Time 
File:U980029 #1-724 Acq: 6-JAN-1998 19:43:44 GC EI+ Voltage SIR 70S 
331.9368 F:2 Exp:NDB5US 
Sample Text:157-160/166 TLI#44376A File Text:TRIANGLE LABORATORIES, INC. 
100 25·10 2.3E7 

80 1.8E7 

60 1. 4E7 

40 9.1E6 

20 4.5E6 

O...:i..,_,_.-,.-...-r-""T""'T-r"T-?ir-r--r-r--.---.-~_,..::;::::;._.,.-,--r-r--.---.---r-r_;::;::=;=;:=;:::::r=r=::;=r::;=;:==;:=;=;=;;::O:;::::;::=r=:r=r:=r=r=;=;==;=;~r=;=r=r'FT"F"f'=FT""f=f~r-r-,-,-~O.OEO 
24:54 25:00 25:06 25:12 25:18 25:24 25:30 25:36 25:42 25:48 25:54 26:00 26:06 Time 

0 
}() 

1·-4 



FL e: Acq: 
339.8597 F:2 Exp:NDB5US 
Sample Text:l57-160/166 

GC EI+ Vo s 

TLI#44376A File Text:TRIANGLE LABORATORIES, INC. 
100 3.2E8 

80 2.5E8 

60 A5.36E8 1.9E8 
40 1.3EB 

20 6.3E7 

O_i_~---~~~~~P--r---.-.....--..-.---..:::..::::::=:i=~:;:=;=====~6===::;=~~~;:::.--..-....-..-..---..::::===--.._......-~--.-_;::.:::::=:;;:::::;::::;:l:..O.OEO 
28:12 28:18 

File:U980029 #1-724 Acq: 
341.8567 F:2 Exp:NDBSUS 
Sample Text:157-160/166 

28~24 28:30 28:36 28:42 28:48 28:54 29: 00 Time 
6-JAN-1998 19:43:44 GC EI+ Voltage SIR 70S 

TLI#44376A File Text:TRIANGLE LABORATORIES, INC. 
100 2 .1E8 

80 1. 7E8 

60 l.3E8 

40 A2.54E8 8.4E7 

20 4. 2E7 

O_i_~---~~~~~.--.---.-.....--..-.._.._::::::::::;::::;::=;=:::;:::::;::=;:::::::;=:;=;!=;::=;=::;:=:;::=::;::::::;::~;::::_--..-.....--..-..--..-:::::::::.-..--..-....--.--.--.--:::.:;::;::::;:::::;:.t.O.OEO 
28:12 28:18 28:24 28:30 28:36 28:42 28:48 

File:U980029 #1-724 Acq: 6-JAN-1998 19:43:44 GC EI+ Voltage SIR 70S 
351.9000 F:2 Exp:NDBSUS 
Sample Text:157-160/166 TLI#44376A File LABORATORIES, INC. 
100 

80 

60 28:19 

28:54 29: 00 Time 

2.7E7 

2.2E7 

1.6E7 

40 1.1E7 

20 5. 4E6 

O_i_,_,.-.-_,_,......,._,..._..~r-r---Y--.--...---r_:;:::;=:;=r=r=r=;=;::::::;::::::::;:__-.--.~~~_.,..::::::~;:::::;:::::;=::;=;;=;:::::;==r=;;=;:=;=:;=;=::;:=;==r=r=r=T==r-LO.OEO 

28:12 28:18 28:24 28:30 28:36 28:42 28:48 28:54 29:00 Time 



1 e:U EI+ Vo age SIR 
73.8208 F:3 Exp:NDB5US 
ample Text:157-160/166. TLI#44376A File Text:TRIANGLE LABORATORIES, INC. 
00 A2. 3E8 5.4E7 

80 4.4E7 

60 3.3E7 

40 2.2E7 

20 1.1E7 

O~;:::::::::;::;:::;::::;:=:;::=;:::;::::;=;;::::;::::;::=;::::;::::;=::;=:;:~~=;:::::;::::;;::::;!:::;=:;::::;::::;=::;=:;:=;=;;;~~;::::::::::;=:;:::::::::;::::;:::;:=;=:;::::;:=;=:;:::::;=;=:;=:::;:=;::::;=;~O.OEO 
33:06 33:12 

ile:U980029 #1-385 Acq: 
75.8178 F:3 Exp:NDB5US 
ample Text:157-160/166 

33:18 33:24 33:30 33:36 33:42 
6-JAN-1998 19:43:44 GC EI+ Voltage SIR 70S 

TLI#44376A File LABORATORIES, INC. 

33:48 33:54 Time 

00 4.3E7 

80 3;5E7 

60 2.6E7 

40 1.7E7 

20 8.6E6 

oJ:::::::::;::.;;:::;:::;:::::;=;:::::;=;:::;::::;=;=:;::::;=;::::;:::::;::::~~:;:::;:=;:::::b::;:=;:=::;:::=:;:=;:=::;:::=:;:~;;;;~~:=;:::;::::;:::;:::::;=;:=;:=;::::;:=;::::;::::;:=;:=:;:=;::=;::::~l.o.oEo 
33:06 33:12 

ile:U980029 #1-385 Acq: 
83.8639 F:3 Exp:NDB5US 

33:18 33:24 33:30 33:36 33:42 33:48 
6-JAN-1998 19:43:44 GC EI+ Voltage SIR 708 

ample Text:157-160/l66 TLI#44376A File Text:TRIANGLE LABORATORIES, INC. 

33:54 Time 

00 33· 3 7.4E6 

80 5.9E6 

60 4.5E6 

40 3.0E6 

20 1.5E6 

o_l:::;::::;=~:::;:=:;::::;=;:::::;::::;:=;=:;:::::;:=;:::;::;::=;=;=:;::~~-.---,~-.-.-======:::::::::;:::::;~:;=::;:::;=:;::::;::::;::::::;;:::;::;::::::;::::;=::;==r=;=:r=:;:=;:=~O.OEO 
33:06 33:12 33:18. 33:24 33:30 33:36 33:42 33:48 33:54 Time 



TLI Project 
Client Sample: 

44376A •: :: = ). 
157-160/166 .. 

Method 23 TCDD/TCDF Analysis (DB-225) 
Analysis File: P980097 

Client Project 
Sample Matrix: 
TI.l ID: 

Sample Size: 
Dry Weight 
GC Column: 

2.3.7,8-TCDF 

13Cir2.3.7 ,8-TCDF 

Culp Aluminum Alloys 
M23TRAIN Date Received: 
194-59-12A-E Date Extracted: 

Date Analyzed: 

1.000 Dilution Factor: 
n/a Blank File: 
DB-225 Analyst 

16.l 

2.8 71.0 

l'l/17/97 Spike File: SPC2NF04 
12/29/97 !Cal: PF22206 
01/07/98 Con Cal: P980092 . 
n/a % Moisture: n/a 
P980094 % Lipid: n/a 
JM % Solids: nia 

0.75 23:08 

40%-130% 0.74 23:07 

Data Reviewer. -----Gt--,_('/\ _____ 01/09/98 

Triangle Laboratories, lnc.3 
801 Capitola Drive • Durham, North Carolina 2n13 
Phone: (919) 544-5729 ·Fax: (919) 544-5491 

Page I of I c:.''IF .l'SR • :.111. 1.Allli tt. 111.Ul&l 

Printed: 10:15 01 /09198 
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Initial .•.. Date ... 

Data Review By: ~ -1j,1 i calculated Noise Area: l.00 

The Total Area for each peak with an ion abundance ratio outside 
ratio limits baa been recalculated according to method requirements. 

Page No. 1 Listing of P980097B.dbf 
01/07/98 Matched GC Peaks / Ratio I Ret. Time 

Cospound/ 
K_Z •••• QC.Log Omit Why • • RT. Olt Ratio Total.Area ... Area.Peak.l •. Area.Peak.l •. Rel. R'1' Compound. NII.me .• IO .. Flags. 

TCDF 0.65-0.89 
304-306 DC NL 0:00 RO 1.75 6.l5 

DC WL 18:17 0.8l 77.lO 
18:l9 RO 0.90 S,Ul.84 l,755.79 
18:47 RO 1.05 149.44 88.66 
18:57 RO. 0.64 ll3.03 53.5:2 
19:0:2 RO 1.45 101.4l 83.ll 
19:09 0.78 376.96 164 .90 
19:30 0.75 7,176.lS 3,077 .9l 
19:37 0.75 6,:298.:27 l,689.80 
19:45 0.76 ll,Ol3.69 4,744.96 
19:56 0.76 5,591.09 l,407 .14 
l0:03 0.76 7:27.lO 313.90 
lO:ll 0.76 5,663.59 l,441.53 
lO:ll 0.81 11,786.43 S,l64.l3 
l0:30 0. 77 6,406.99 :2,796.76 
l0:39 0.75 18,980.lS 8,107.:25 
l0:48 0.75 6,46:2.59 l,77l.45 
:21:11 0.76 38,781.10 16,734.90 
:21: :24 0.65 so.so 19.84 
ll:l8 RO l.Ol 76.75 44 .15 
ll:38 0.75 8,916.:28 3,815.37 
ll:44 0.75 1,589.96 678.85 
ll:S3 0.75 8,7:28.95 3,754.lO 
:2:2:08 0.75 8, 731.18 3, 746.66 
:2:2: .::1:2 0.75 l,770.81 756.98 
ll:33 0.75 10,44:2.90 4,479.98 
l:2:43 RO 0.48 35.95 15.64 
:23:00 0.75 8,:268.36 3,549.66 
l3:08 0.75 6,183.94 l,647 .64 
l3:ll 0.75 9,478.:24 4,064.54 
l3:37 0.75 11, l35. 67 4,83:2.54 
l3:44 0.76 9,61:2.86 4, 140. 58 
l3:57 0.68 50.11 l0.:25 
:24:3l 0.75 6,155.15 l,643.77 
l5:17 0.77 1,.::130.58 534.76 

DC WR l5:44 0.85 58.81 
304-306 33 Peaks :217,649.33 

13Cll·TCDF 0.65-0.89 
316-318 DC NL 0:00 RO 1. 76 4. 99 

DC WL lO:lO 0.68 31. 96 
DC WL l0:.::13 RO l.ll 3.54 
DC WL l0:33 0.75 64.14 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive • Durham, North Carolina 2n13 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

0.79:2-1.101 
0.000 
0.791 

3,075.05 0.800 
84.43 0.813 
84.ll 0.8:20 
57 .. 30 0.8l3 

lll.06 0.8:28 
4,098.33 0.844 
3,608.47 0.849 
6,:278.73 0.854 E 

3,183.95 0.86l 
413.30 0.867 

3,lll.06 0.874 
6,Sll.lO o·.880 E 

3,610.:23 0.887 
10,873.00 0.893 E 

3,690.14 0.900 
:2:2, 046.:20 0.916 E 

30.66 0.9:26 
43.36 0.9l9 

5,100.91 0.936 E 

911.ll 0.940 
4,974.75 0.947 E 

4,984.Sl 0.957 E 

1,013.83 0.968 
5,96:2.9:2 0.975 E 

3:2.75 0.983 
. 4,718.70 0.995 E 

3,536.30 1.001 :2378-TCOF AN 

5,413.70 1.010 E 

6,403.13 l.Oll E 

5,47:2.:28 1.0:27 E 
l9.86 1.036 

3,511.38 1.061 
695.8:2 1.094 

l.ll.3 

0.957-1.043 
0.000 
0.87l 
0.88:2 
0.889 

Printed: 03:34 01/07/98 
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Page No. Listing of P980097B.dbf 

01/07/98 Matched GC Peaka / Ratio I Ret. Time 

Compowid/ 
M_z .... QC. Log Oai t Why .. RT. Olt Ratio Total. Area •.. Area. Peale . 1 .. Area.Peak. :i .. Rel.RT Compowid. Name .. ID .. Flags. 

DC WL :11:03 0.65 8.57 0.911 
DC WL :11::10 0.78 41.8:2 0.9:23 
DC WL :ll: 34 RO 0.39 1:1.50 0.933 
DC WL :ll: 49 0.73 58. 77 0.944 

:i:i:l8 RO 0.4:2 6.57 :1.86 6.8i 0.965 
:l3:07 0.74 l,473.98 6:l8. 78 845.:10 1.000 13Cl:l•:l378·TCDF ISO 
:i3: :18 RO 0.:21 8.00 3.48 16.55 1.015 
:14 :0:1 0.83 33.:10 15.01 18.19 1.040 

DC WR :;z4 :09 RO :i. 45 4.85 l.045 
DC WH :;z4 :19 0.86 ll.35 l.05:2 
DC WH :l4 :5:l 0.79 44.01 1.076 
DC WH :l5:13 RO 0.40 16.30 l.091 

316-318 4 Peaks l,5:11.75 

----------------------- Above: TCDF / TCDD Follows ----------------------
13Cl:l·TCDO 0.65-0.89 0.908-1.09:2 
33:2·334. DC NL 0:00 RO 1.68 1. 77 0.000 

DC WL 19:07 RO 0.98 :;z. :17 0.884 
DC SN :10:31 RO 1.81 :i. 00 0.948 
DC SN :io: 38 RO :i. 07 1. 77 0.954 

:ll:38 0.79 984. o:i 433.06 550.96 1.000 
:11:56 0.79 1,496.30 659.49 836.81 1.014 

DC SN :i:i: 19 RO 1.07 1.:10 l.03:l 
:i:i: 43 0.76 11.98 5.19 6.79 1.050 

DC SN :;z3: 10 RO l.39 0.67 l_.071 
DC WH :l3:45 RO 0.48 io.76 l. 098 
DC WH :14: 03 RO :1.38 0.80 1.11:2 
DC WR :14 :14 0.81 4.70 1.1:10 
DC WH :;z4 :::i8 RO 0.50 5.84 1.131 
DC WR :14: 40 RO 0.:27 1.68 1.140 
DC WH :14: 47 RO 3.59 1.:20 1.146 

33:;z-334 3 Peaks :i. 49:l.30 

Column Description ........... . •Why" Code Description ........ . QC Log Oesc ..•...... 

M_Z ·Nominal Ion Mass(es) 
.. RT. ·Retention Time (mm:ss) 
Rat.l ·Ratio of M/M+:I Iona 

· WL·Below Retention Time Window 
WB·Above Retention Time Window 
SM-Below Signal to Noise Level 

A·Peale Added 
It-Peale ltept 
0-'Peale Deleted 

Olt ·RO•Ratio Outside Limits <ll·Below Method Detection Limit T·Tillle Changed 
Rel.RT-Relative Retention Time NL-Channel. Specific Noise Level M·Peale Area Changed 

N·Name Changed 
X·Ether Interference 

••• End of Report ••• 

Triangle Laboratories, Inc.® Analytf cat Services Division 
801 Capitola Drive • Durham, North Carolina 2n13 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

13Cl:!·:l378·TCDD ISl 
13Cl:l•l:234·TCDD RSl 

Printed: 03:34 01/07/98 
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81 

303.9016 ~1DB225 
22.IANGL.I' LABS Tezt1l57-l60/l66 'Zr.Il44376A 
100 ::13 37 

7 

70 

65 

60 

55 

50. 

23100 

23:~ 

24: 32 

l.2E7 

l.lE7 

l.lE7 

l.OE7 

9.6E6 

9.0E6 

8.4E6 

7.BE6 

7.3E6 

6.6E6 

6.0E6 

S.4E6 

4.8E6 

4.2E6 

3.6E6 

J.OE6 

3.4E6 

l.BE6 

6.0ES 

1.+-,..,...,..;:;:;::;:;::;::;:~;....,:..,,.......,...,...,.~~ ....... ~~..,.,. ........ r-r-r.,.;::;oi:::~.,.~,.,..,o::;::;::;.,-~ ........ ~:;:;:;;::;::;:"""".,..,..l""l""l..,..,.,.~r-r-r.....;:;::;::;=1:.o.oEo 
Tiae 22136 22148 23100 23112 23:24 ::13:36 :.Z3:48 :.Z4:00 :.Z4il2 :.Z4:24 

7iJ.e:P980097 #l-92:J Acq:7'-.71ul-98 O:J::J8:5B EI+ Vo.ltage SIR 70P 
315.9419 ~:DB225 
22.IANGLE LABS Teit:l57-l60/l66 T.LI#44376A 
10 23·07 

65 

60 

55 

50. 

45 

40 

10 

s 
0 O.OEO 

:.Z2:36 22:48 23100 33:l:J 33134 33136 ::l3148 :.Z4100 24113 24:34 34136 24148 35100 25113 25124 Tu 
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Bl I I + ge 
303.9016 BSUB(256,30,-3.0) PICD(5,3,l,O.l0\,l2380.D,O.OO\,l,I) 
~IANGLE LABS Tezt:l57-l60/l66 'J!Lil44376A 
100 Al. 7%8 

80 

A8.llE7 
60 

40 A3.82rl A4.48E7 

20 

2.6E7 

2.lE7 

l.6E7 

A4.83E7 
l.OE7 

A2.64E7 5.2E6 

0•..1,...L.,.::i..,...,_.,...,._...,1.......,1....4-l-l(.~.X..,..J.,.L..,.J...,i....,...i..,....i1--i,.i...,~..i.,..t..,.i..4Jo.t,....l.,._.,...L.,..t...,~J...,j'...,+.4-...,.......,......-~.,.....,__.....,~-,.-;...1..0.0EO 
19:00 20100 21:00 23:00 24:00 

l:i.l.e1P980097 ll-922 Acq17-~-98 02:28158 EI+ VO.ltage SIR 70P Noiae:l763 
305·. 8987 BSUB( 256,30, -3. 0). PICD( 5, 3,l, O.lO\, 7052.0, O. 00\,1,1) Ezp11JB225 
~IAllGLl: LABS Tezt:l57-l60/l66 'J!Lil44376A 
lOO A2~ 0%8 

80. 
Al.09E8 

60 
A6.40E7 

40 

20. 

25100 Tue 

3.4E7 

2. 7E7 

2.lE7 

l .. 4E7 

A3.5lE7 6.9E6 

O•.J,....L.,J.-.--.-.,... ...... .,...L.,..i...;~l-l(.~.X..,..x.,.i...,.J...,i....,...i..,....it--,,.i...,~..i.,.o~.4Jo.t,....l.,._.,...L.,..t...,~J...,j'...,+.4-...,.......,......-~.,......,..........,~-,.....,...i...O.OEO 
19:00 20:00 21:00 22:00 23:00 24:00 

lil.e1P980097 ll-922 Acq17-~-98 02:28:58 EI+ Voltage SIR 70P Noise:2480 
315.9419 BSUB(256,30,-3.0) PICD(5,3,l,O.l0\,9920.0,0.00\,l,7) Ez:p:DB225 
~.IAM;LE LABS Tezt:l57-l60/l66 'J!Lil44376A 
100 A6. 9E6 

80 

60. 

40 

25:00 Time 

l.SE6 

l.4E6 

l.lE6 

7.2E5 

3.6E5 

0.'...1,-...,.. ..... ...,...,.....-.....,,....,.-.._,...q.._,..~.,_~,,,_.,.....ir--,-,.~...,.. ...... ..-,.....,..........,""-'i....,....,....,.....,......,.....,..,....,.-.-P..,,...,.-,._,.:::,,.:i..O.OEO 
19:00 20:00 21:00 22:00 23:00 24:00 

7il.e1P980097 ll-922 Acq:7-~-98 02:28158 EI+ Voltage SIR 70P Noise1l4l2 
317 .9.189 BSUB( 256, 30, -3. 0) PICD( 5,3, l, 0 .10\,5648.0, 0. 00\,1,7} Ezp:DB225 
~IANGL.&' LABS Tezt:l57-l60/l66 'J!Lil44376A 
10 AS. 5E6 

80. 

60 

40 

20. 

25:00 Time 

2.4E6 

l.9E6 

l.4E6 

9.5E5 

4.SE5 

o . ..,. ......... ...,....,....,....,....,....,.....,....,.....q......,......,.....,.-,....., ...... .....r;....,_,,~ .............................. ..,.i.....i-..---............ ~--.-----4::i-,._,.-.....,....,.. .... o.ozo 
l9r00 20r00 21100 22:00 23r00 

7il.erP980097 ll-922 Acqr 7-~-98 02:28:58 EI+ VO.ltage SIR 70P 
375.8364 Ez:prDB225 
~IABlaLE LABS Tezt1l57-l60/l66 'J!Lil44376A 
100 23·05 

80 

24100 25100 Tjae 

3.3E4 

2.6E4 

2.0E4 

6.6E3 

O·.....__,......,....,......,.......,.....-.....-..-..-..-..-....-,......,,......,--.--.-,.....,.-,......,......,......,.......,.....-................ --...................................................................... .L.0.0EO 
19:00 20:00 21:00 22:00 23:00 24100 25:00 Tjae 
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81 cq: -
Jl9. 8965 BSrnJ( 256, JO, -J. 0) PKD( 5,J,l, O.l0\,5l68. O, O. 00\,:1',I') 
22~ LABS Xezt:l57-l60/l66 r:r.Il44J76A 
lOO 

80 
A6.69E7 

60 

40 

Al.OOE7 

J.lE7 

2.5E7 

l.9E7 

l.2E7 

6.2E6 

O~.J-..l-,--....-J.-'1..,-....,.._,.~~~"""'~....,.."4-.....,~i::::::a:;;i:..~~ ...... ...,;......,.-.,.-..,.._,..__,_....,.. ...... --., __ ,__ ...... _,_....,..-,. ____ ~O.OEO 
20:00 .2J.:00 . 22:00 23:00 

l'il•:P980097 ll-922 Acq: 7-JaN-98 02:28:58 Ja+ Vo.luge SIR 70P Noi••• 7Jl0 
J2l.89J6 BSrnJ(256,JO,-J.0) PKD(5,J,l,O.l0\,29240.0,0.00\,l',I') Itzp1DB225 
22IARGLJ' LABS Xezt:l57-l60/l66 r:r.Il44J76A 
lOO 

80 

A8.44E7 
60 

40 

20 
A.t.26E7 .U.44E7 

24100 25:00 1'ime 

4.0E7 

J.2E7 

2.4E7 

l.6E7 

·8.0E6 

o~.L..,.i....,......,.....J,-.i..,.......,--.,.....-4-J....,..~.L.."1,....._,..1.~....,. ..... ~~~.,_ ...... ....,.......,.-..,.-,........,.. ...... ....., __ ,,_..,.......,.......,. __ ,_..,.....,... ...... ~o.oEo 
20:00 2l:OO 22:00 23:00 

l'ile1P980097 ll-922 Acq:7-JaN-98 02:28:58 Ja+ Voltage SIR 70P Noi•e:ll54 
327.8847 BSrnJ(256,JO,-J.0) PKD(5,J,l,O.l0\,46l6.0,0.00\,r,r) Ezp:DB225 
22.IAMOLE LABS Xezt:l57-l60/l66 r:r.Il44J76A 
lOO A2. OE7 

80 
A:J.4SZ7 

60 

40 A9.67E6 

20 

A2. 7JE6 

24:00 25100 Xi.me 

7.4E6 

A2.26E7 
6.0E6 

4.5E6 

J.OE6 

l.5E6 

o....,.....,~:o,......,...~:::i:::.,..i.....,.i..~~~ ..... ..,....,......,,.......,......,.....,.~""'",..i....,........,.......,""""'.---.--.---.--..--.-...... -"'~.,_ ..... ......,~.,......,... ...... ......,~o.oEo 
20:00 2l:OO 22:00 23100 

l'ile:P980097 ll-922 Acq:7-JAN-98 02:28:58 EI+ Vo.luge SIR 70P Noi•e:840 
JJl.9368 BSrnJ(256,J0,-3.0) PKD(5,J,l,O.l0\,JJ60.0,0.00\,r,r) Ezp:DB225 
22~ LABS Xezt:l57-160/166 r:r.Il44J76A 
100 A6. 9Z6 
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A4.JJE6 
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40 
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24:00 25100 Xi.me 
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J.6E5 

o....,. __ ,..... ..... ..,.. ..... --,......,.... ...... ......,,......,......,......,.--,.......,.....,.....,.~,._..,_...,.......,........,--.,-...,.... ...... ......, __ .,.......,..._,,.~,......,.....,..__,--.,.......,... ...... ......,~o.ozo 
20:00 2l:OO 22:00 23:00 

rile1P980097 ll-922 Acq:7-JaN-98 02128158 IU+ Vo.lt.ge SIR 70P Noi•e1500 
JJJ.9338 BSrnJ(256,JO,-J.O) PKD(5,J,l,O.l0\,2000.0,0.00\,l',I') Itzp1DB225 
22:r;un;;LE LABS Xezt1l57-l60/l66 'J!Lil44J76A 
lOOJ AB.17r6 

80 

60 
A5.5U6 

40. 

20. 

24100 25:00 1'im 

_2.JE6 

_l.8E6 

,..l.4E6 

.,.9.2E5 

.,.4. 6E5 
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20~00 2l:OO 22:00 23100 24~00 25100 Xi.me 
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riJ.e1P980097 ll-922 Acq:7-JAN-98 02:28:58 EI+ Voleage SIR 70P 
303.9016 l:Xp1DB225 
'l'JlIJUlr;LZ LABS TeJCe:l57-l60/l66 'l'Lil44376A 
100 2l·ll 

20:39 

19:45 

2. 6:£7 

2.lE7 

l.6E7 

l.OE7 

5.2E6 

O·..l,-~:.,.....,....,...,.....,..L.,.:....;:...4~:...t,...!.,-...,........,;.~-r1~.ii--,.i..~~~~o.i,-i.,-.,..i..,...;..~,.1..,~...i,. ...... -......,...~"P-..-,.....,...c:p....,,......,..._o.oi:o 
19100 20100 

riJ.e:P980097 ll-922 Acq:7-JAN-98 EI+ 
315.9419 l:Xp1DB225 
'l'Jl.IAM:LZ LABS rezt:l57-l60/l66 7!Lil44376A 
100. 

so 
60 

40. 

20. 

25100 

23·07 

r.1.m 

l. 8E6 

l .5E6 

l.lE6 

7.3E5 

3.6E5 
20:33 21:49 

o..i,.._...,....,...,.....,....,.....,,....,.__,...q._,.~..,_.,...,,_.,.....,_,....,~._,....,.._,....,...,...,.....,.i...,,i...,_,._,....,...,...~.-..... .-.P...-~""'"'==rd:..O.OEO 
19:00 20:00 21:00 ~2:00 23:00 24:00 25:00 T.1.me 

7iJ.e:P9B0097 ll-922 Acq:7-JAB-9S 02:28:5S 
319.8965 Erp:DB225 
'l'JlIAMOLE LABS reze:l57-l60/l66 'l'Lil44376A 
100 l9•l9 

80 
19:53 

EI+ Volt.age SIR 70P 

3.lE7 

2. 5E7 

60 l.9E7 

40 l.2E7 

20 
21157 

6.2E6 

0'..l,.....,......,... ____ ..,..1.~..,......,....-4-J.,.....,.....,.-.µ...~~i--,..q,....,--f=-;:~ ..... ...,......,.....,.....,........,..,....,.....,.....,.....,...,.....,.....,._,,....,,......,,......,,......,__,__,__,..i;.O.OEO 

19:00 20:00 2l.:00 22:00 23:00 
7iJ.erP980097 ll-922 Acq:7-J'AN-98 02:28158 EI+ Voltage SIR 70P 
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7iJ.e1P980097 ll-922 Acq:7-JAN-98 02:28:5S EI+ Volt.age SIR 70P 
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TLI Project: 
Client Sample: 

Client Project: 
Sample Matrix: 
TLI ID: 

Sample Size: 
Dry Weight 
GC Column: 

44376A 
161-164 

Culp Aluminum Alloys 
M23TRAIN Date Received: 
194-59-13A-E Date Extracted: 

. Date Analyzed: 

1.000 Dilution Factor: 
n/a Blank File: 
DB-5 Analyst 

Method 23 PCDD/PCDF Analysis (a) 
Analysis File: U980030 

12117197 Spike File: SPMIT204 
12129/97 !Cal: UF51058 
01/06/98 Con Cal: U980025 

nla % Moisture: n/a 
U980026 % Lipid: n/a 
BB % Solids: n/a. 

;:~@i¥:f:'::::'::<:.:}::::??t~:rt::;:::::::::::::?::::::::::::::''.':::~: .... :::•:1:11J:::::;:::;:~:11:::t::;:::1!:\:1::'.P.R~:::::::::::::::::::::::::::::r::::::~~~;~::::::::i:'::::::1:1::1::~:::;::1::::1:::::~i;:;:m~:::::::::f::::::::::::::::::1r{};:;::::~t,t~:::~~~r,,<: 
2.3,7.8-TCDD 0.61 
1.2.3. 7,8-PeCDD 3.4 
1,2,3,4,7,8-HxCDD 3.7 
~.2,3,6,7,8-HxCDD 5.7 
1.2.3,7.8,9-HxCDD 8.3 
1,2,3,4,6,7,8-HpCDD 32.9 
1,2,3,4,6,7,8,9-0CDD 47.1 

2.3,7,8-TCDF. 53.8 
1,2.3,7,8-PeCDF 13.8 
2.3,4,7,8-PeCDF 23.8 ,2.3. 4, 7,8-HxCDF 72.8. 

2.3 .6. 7 ,8-HxCDF 25.9 
,3,4,6,7,8-HxC:DF 38.5 

1,2,3, 7 ,8,9-HxC:DF 2.5 
1.2.3 ,4.6, 7 ,8-HpCD F 107 
1,2.3,4,7,8,9-HpCDF 17.1 
1,2.3,4,6,7,8,9-0CDF 79.7 

Total TCDD 68.1 
Total PeC:DD 55.0 
Total HxCDD 92.0 
Total HpCDD 68.8 

Total TCDF 288 
Total PeCDF 324 
Total HxCDF 300 
Total HpCDF 180 

Triangle Laboratories, Inc.® 
801 Capitola Drive • Durham, North Carolina 27713 
Phone: (919) 544-5729 ·Fax: (919) 544-5491 

11 
9 
7 
2 

16 
15 
13 
4 

Page 1 of2 

68.4 
88.7 

326 

0.75 
1.53 
1.33 
1.21 
1.27 
0.96 
0.85 

0.74 
1.57 
1..50 
1.27 
l.19 
1.32 
1.15 
1.05 
1.04 
0.88 

25:20 
29:36 
32:44 
32:49 
33:06 
36:02 
39:36 

24:38 
28:34 
29:15 
32:02 
32:08 

. 32:37 
33:23 
35:01 
36:32 
39:49 

PR_ 

E_ 

E_ 

PR_ 
E_ 

E_ 

E_ 

E_ 
E_ 
E_ 
E_ 

MITlJ'SR • 1.0 l. LARS 6.10.0lll 

Printed: 1 0: 18 01 /1 0/98 
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TLI Project: 
Client Sample: 

13C12-2,3,7,8-TCDF 
13C12-2,3,7,8-TCDD 
13C 12-l ;2.,3, 7 ,8-PeCDF 
13C12-l,2.3,7,8-PeCDD 
13C1rl;l,3,6,7,8-HxCDF 
13C12-l.2.3,6,7,8-HxCDD 
13C1rl;l,3,4,6,7,8-HpCDF 
13C12-lJ..3.4,6,7,8-HpCDD 
13C12-1J.,3.4.6.7,8,9-0CDD 

13C12-2,3,4,7,8-PeCDF 
13C12-lJ..3,4,7,8-HxCDF 
13C12-l,2,3,4,7,8-HxCDD 
13C 12-1.2,3.4, 7,8.9-HpCDF 

37Cl..i-2,3, 7,8-TCDD 

13C12-l,2,3,7,8,9-HxCDF 
13C12-2,3,4,6,7.,8-HxCDF 

13C12-l;l,3,4-TCDD 
13C12·l;l,3,7,8,9-HxCDD 

44376A 
161-164 

1.8 
1.8 
1.8 
1.8 
2.0 
2.7 
2-5 
2.6 
4.9 

3.4 
4.0 
3.4 
4.0 

3.2 

2.1 
2.2 

46.2 
44.7 
46.1 
44.1 
50.6. 
66.3 
61.4 
64.3 
61.7 

85.6 
99.9 
84.6 

100 

79.4 

53.0 
54.7 

Method 23 PCDD/PCDF Analysis (a) 
Analysis File: U980030 

40%-130% 
40%-130% 
40%-130% 
40%-130% 
40%-130% 
40%-130% 
25%-130% 
25%-130% 
25%-130% 

40%-130% 
40%-130% 
40%-130% 
40%-130% 

40%-130% 
40%-130% 

0.74 
0.79 
1.51 
1.51 
0.51 
1.21 
0.44. 
1.02 
0.86 

1.57 
0.50 
1.23 
0.43 

0.51 
0.52 

0.82 
1.20 

24:37 
25:18 
28:34 
29:35 
32:08 
32:48 
35:00 
36:02 
39:35 

29:14 
32:02 
32:43 
36:32 

25:20 

33:22 
32:36 

25:08 
. 33:07 

Data Reviewer. _____ Q...........,~'------....,..-- 01/10/98 

Triangle Laboratories, Inc.~ 
801 Capitola Drive • Durham, North Carolina 27713 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

Page2of2 MIT.Z_P.SR •1.01. LAll.S 6.10.081 

Printed: 10:18 01,tH1£98 
1b2 



Oat.a Review By: 

The Tot.al Area for each peak with an ion abundance ratio outside 
rat.io limits has been recalculated according t.o met.hod requirement.a. 

Page No. 

01/10/98 

Compound/ 

1 List.ing of 0'9800308.dbf 
Matched GC Peaks I Ratio I Bet.. Time 

1. 00 

M_Z. . . . QC. Log Omit Wby .. RT. OK Ratio Tot.al. Area ... Area. Peak. l. . Area. Peale. 2. . Rel. RT Compound. Name. . ID. . Flags. 

TCDF 0.65-0.89 0.867-1.079 

304-306 oc NL 0:00 0.80 2,170.31 0.000 

K 21:27 0.74 30, 416. 60 12,946.60 17,470.00 0.871 

K 21:58 0. 74 30,893.70 13,143.90 17,749.80 0.892 

K 22:11 0.75 35,673.50 15,327.10 20,346.40 0.901 
K 22: 35 0.75 169,571.50 72,625.00 96,946.50 0.917 E 

K 22:54 0.73 104,955.70 44,338.10 60,611.60 0.930 E 

K 23:18 0.73 113,286.80 47,800.50 65,486.30 0.947 E 

K 23:34 0.74 85,763.70 36, 381. so 49,382.20 0.957 
23:49 0.78 125,186.40 54,757.60 70,428.80 0.968 E 

24: 02 0. 71 156,541.20 64, 941. 20 91,600.00 0.976 E 

24: 13 0.74 52,006.50 22,038.80 29., 967. 70 0.984 
24: 26 0.73 49,115.30 20' 751. 80 28,363.50 0.993 
24:38 0.74 245,942.00 104,635.00 141, 307. 00 l. 001 2378-TCOF AN E 

25:03 0.78 51,065.90 22,455.60 28,610.30 1.018 
25:16 0.75 53,291..70 22,788.20 30,503.50 1.026 
25: 31 0.79 8,762.02 3,863.68 4,898.34 1. 037 
26:22 0.72 5,969.33 2,508.15 3, 461.18 1.071 

304-306 16 Peaks 1, 318, 441. 85 

13Cl:2-TCOF ·0.65-0.89 0.959-1.041 

316-318 oc NL 0:00 RO 1. 96 34.39 0.000 
DC WL 22:23 RO 0.91 200.01 0.909 
DC WL 22:59 0.75 344.15 0.934 

:24: 04 RO 1. 71 101. 33 98.08 57:25 0.978 
;14: 11 RO 1.11 141.58 88.88 79.99 0.98:2 
24:37 0.74 14' 758. 64 6,260.48 8,498.16 1. 000 13C12-:2378-TCOF ISO 
25:02 RO 1. 79 59.65 60.36 33.70 1.017 

oc WH 26:10 0.75 137. 4 7 1. 063 
DC WH 26:45 0.74 61.:24 1.087 
DC WH 26:54 RO 0.99 42.13 1. 093 

316-318 4 Peaks 15,061.20 

----------------------·- Above: TCOF / TCDD Follows ----------------------

TCOD 0.65-0.89 
320~32:2 oc NL 0:00 RO 0.07 16.:21 

NK 22:47 0.76 87,999.10 38,001.20 
NK :23:10 0.77 55,6:23.10 :24,216.20 
K 23:28 0.79 7,335.49 3,245.22 
K 24 :09 0.76 23,306.00 10,056.00 

24: 24 0.80 14,392.98 6,408.92 
24:49 0.79 6,595~16 2,920.49 

M 25:14- 0. 77 24,800.00 10,800.00 

Triangle Laboratories, Inc.® Analytical Services Division 
·ao1 Capitola Drive· Durham, North Carolina 27713 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

0.895-1.047 
0.000 

49,997.90 0.901 E 

31,406.90 0.916 
4,090.27 0.928 

13,250.00 0.955 
7,984.06 0.964 
3,674.67 0.981 

14. 000. 00 0.997 

Printed: 1 0: 1 9 0111 0/98 
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Page No. Liseing of 09800308.dbf 
01/10/98 Hatched GC Peaks I Ratio I Ket. Ti.me 

Compound/ 
H_Z .... QC. Log Omit Why .. RT: OK Ratio Total. Area ..• Area. Peale . l .. 

AN :Z5::ZO 0.75 :Z,070.00 890.00 
:Z5:30 0.76 3, 171. :Z9 1,369.84 
:Z5:39 0.79 3,5:Z7.63 1,555.13 
:Z5:53 0.81 1,167.97 5:2:Z. 37 
:26:19 RO 0.96 995.77 539.76 

3:20-3l:Z ll Pe ales :Z30,984.49 

37Cl-TCDD 
3:28 DC NL 0:00 84.86 

DC WL :z:z: 47 458.03 

DC WL :Z3:05 310.3:2 

DC WL :23:10 4:23.61 
:23:58 14,710.40 14, 710.40 
:24:09 354.8:Z 354.8:2 
:Z4:38 :Z68.l8 :Z68.18 
:24: 49 83.54 83.54 
:25:09 3:2.:21 3:2.:21 
:25: :20 8,667.13 8,667.13 
:25: 44 8,:2:25.:28 8,:2:25.:28 

3:28 7 Peaks 3:2, 341. 56 

13Cl:2-TCOD 0.65-0.89 
33:2-334 DC NL 0:00 RO 1.84 :20.00 

:25:08 0. 8:Z :21,79:2.63 9,849.83 
:25:18 0.79 10,900.64 4,796.51 
:25:39 0.81 396.:2:2 176.92 
:26:08 RO 1.38 18.76 14.6:2 
:26: :20 RO 1. 06 39.40 :23.64 

33:2-334 5 Peaks 33, 147. 65 

----------------------- Above: 'l'CDD I PeCDF Follows 

PeCDF 1.3:2-1.78 
340-34:2 DC NL 0:00 RO 1. Oil :zi .1:2 

:Z6: 34 1. 54 9:2,578.80 56,158.90 
:Z7:0:2 RO 1.:Zl 1,360.0:Z 8:26.68 
:27:13 1.37 1,730.49 999.40 
:27:20 RO 1.:25 1,313.64 798.49 
:27:34 1.50 :29,676.90 17,790.70 
:27: 4:2 1.53 :218,160.40 131, 891. 00 
:Z7:52 l.5:Z 49,830.50 30,089.50 
28:11 1.53 79,564.40 48,087.80 
28:18 1.52 109,1:26.50 65,836.30 

H :28:29 1.59 43,500.00 :26,700.00 
AN :28:34 1.57 41,700.00 lS,500.00 

:28: 43 1.5:2 35,110.JO ll,16:2.50 
:28:51 1.56 61,103.00 37,:209.40 
:29:15 1.50 69,662.:20 41,750.:20 
:29: 24 1.55 104,64:2.80 63,574.00 
:29:44 1. 49 17,180.14 10,285.80 
:29:53 RO 3.33 568.80 74:2. 75 
30:14 1.51 9,0:21.70 5,433.ll 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive • Durham, North Carolina 2n13 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

Area.Peale.;? .. Rel.RT Compound. Name .. IO .. Flags. 

1,180.00 1.001 :Z378-TCDO AN PR 
1, 801. 45 1.008 
1,97:2.50 1.014 

645. 60 l.O:Z3 
56:2.58 1.040 

0.9:zi-l.079 
0.000 
0.901 
0.91:2 
0.916 
0.947 
0.955 
0.974 
0.981 
0.994 
1.001 37Cl-TCDD CLS 
1. 017 

0.9:21-1.079 
0.000 

ll,942.80 0.993 13Cl:2-1234-TCOD RSl 

6' 104 .13 1.000 13Cl2-2378-TCDD ISl 
:zi9.30 1. 014 
10.60 1.033 
:Z::Z.:26 1.041 

---------------------

0.9:25-1.065 
0.000 

36,419.90 0.930 
68:2.62 0.946 
731. 09 0.953 
637.:20 0. 957 

ll,886.20 0.965 
86,:269.40 0.970 E 

19,741.00 0.975 
31,476.60 0.987 
43, :290.:20 0.991 
16,800.00 0.997 
16,:200.00 1.000 1:2378-PeCDF AN 

13,947.80 1.005 
23,893.60 1.010 
27,912.00 1. 024 :23478-PeCDF AN 
41,068.80 1.029 

6,894.34 1.041 
:223. 06 1.046 

3,588.59 1.058 

Printed: 10:19 01/10/98 
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Page No. 3 Listing of 09800308.dbf 

01/10/98· Matched GC Peaks I Ratio I Ret. Time 

Compound/ 
M_Z .... QC.Log Omit Why .. RT. OK Ratio Tot.al. Area ... Area. Peak . l .. 

340-342 18 Peaks 965,830.59 

lJC12- PeCDF l.32-1.78 
352-354 DC NL 0:00 RO 0.96 23.95 

26:25 l.38 43.71 25.38 

26:35 1.71 67.62 42. 71 
27:43 RO l. 05 168.53 102. 44 

27:55 1.52 334.92 202. 24 

28:11 RO 2. 32 23.72 21.59 
28:18 RO 1.99 109.32 85.10 
28:34 l. 51 11,471.75 6,902.78 
28:51 1.57 404.58 241.U 
29:03 RO l.94 96.87 73. 71 

N 29:14 1.57 9,483.27 5,787.10 
29:29 RO 1.17 318.17 193.40 
29:40 l. 47 128.93 76. 73 
29:51 RO 0.94 64.47 39.19 
30:15 l. 39 122.66 71.37 
30:27 RO 0.50 13.61 8.27 

352-354 15 Peaks 22,852.13 

--~------------------- Above: PeCDF / PeCDD Follows 

PeCDD 1.32-1.78 
356-358 DC NL 0:00 RO 1.11 9.59 

27: 49 RO l. 20 55,113.56 33,500.40 
28:18 RO l. 21 3,666.98 2,228.95 
28:31 1. 58 35,938.40 21,996.50 
28:40 1.52 7,219.99 4,354.29 
28:50 1.54 23,679.52 14' 351.90 
29:01 l. 54 3,486.53 2,lll.75 
29:06 1.55 8,227.41 5,006.60 
29:18 l. 47 9,656.81 5,754.76 
29:26 RO l. 09 4,951.49 3,009.73 
29:36 l. 53 6,431.72 3,893. 72 
29:44 l. 60 4,696.85 2,692.28 
30:04 1. 59 4,547.50 2,794.02 

356-358 12 Peaks 167,616.76 

13Cl2-PeCDD 1. 32-1. 78 
368-370 DC NL 0:00 RO 1.17 8.82 

27: 42 RO 2.33 17 .31. 15.85 
27:48 RO 3.83 25.73 38.61 
28:18 RO 0.76 14 .20 8.63 
:18:30 l. 48 59.44 35. 48 
:19:07 1. 69 20. 46 12.84 
29:35 1.51 5,672.58 3,'13.92 
29: 42 1. 37 774. 58 447.69 
::29:49 RO 5.03 37.69 74 .. 36 
29:59 RO 2.17 50.97 43.31 
30:05 RO 1.13 ::20. ::22 12.::29 

368-370 10 Peaks 6,693.18 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive· Durham, North Carolina 2n13 
Phone: (919) 544-5729 ·Fax: (91~) 544-5491 

Area. Peak. 2 .. Rel.RT Compound.Name .. ID .. Flags. 

0.860-1.140 
0.000 

18.33 0.925 
24. 91 0.931 
97.84 0.970 

132. 68 0.977 
9.30 0.987 

42.87 0.991 
4,568.97 1.000 l3Cl2 • PeCDF 123 IS2 

157.46 1.010 
37.99 1.017 

3,696.17 1.023 l3Cl2-PeCDF 234 SORl 
164. 98 l. 032 

52.20 l. 039 
41. 56 1.045 
51.29 l. 059 
16.67 l. 066 

---------------------

0.935-1.022 
0.000 

28,010.80 0. 940 
l,849.48 0.957 

13' 941. 90 0.964 
2,865.70 0.969 
9,327.62 0.975 
1, 374 .. 78 0.981 
3,220.81 0.984 
3,902.05 0.990 
2,769.48 . 0. 995 
2,538.00 1.001 12378-PeCDD AN 
l,804.57 1. 005 
1,753.48 1.016 

0.865-1.135 
0.000 

6.79 0.936 
10.09 0.940 
11.42 0.957 

. 23. 96 0.963 
7.62 0.984 

2,258.66 l.000 l3Cl::Z·PeCDD 1::23 IS3 
326.89 l.004 
14. 78 l. 008 
19.99 l.014 
10.83 1. 017 

Printed: 1 0: 19 01/10/98 
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Page No. 4 Listing of 09800308.dbf 
01/10/98 Matched GC Pealcs / Ratio I Ret. Ti.Jlle 

Compound/ 
M_Z ..•• QC.Log Omit Why . .RT. OK Ratio Total. Area ... Area. Peale .1 .. 

---------------------- Above: PeCDD I HxCOF Follows 

HxCDF 1. 05-1. 43 
374-376 DC NL 0:00 1.33 1,154.7:2 

31:04 i.:24 77,351.50 4:2,744.90 
31:13 1.:25 174,348.40 97,007.30 
31::2:2 1.17 18,587.:28 10,034.50 
31: 31 1.:2:2 :23, :2:28. 90 1:2,785.50 
31:40 1.36 14, 751.59 8,499.68 
31:51 1.:21 1,639.55 898.73 
32:0:2 1. :27 169,496.:20 94,940.:20 
3:2:08 1.19 74,959.40 40,675.:20 
32:15 1.35 20,727.18 11,894.80 
3::1: :is 1.25 31, 775. 90 17,655.10 
32:37 1.32 87,560.70 49,873.10 

AN 33:23 1.15 5,060.00 l,710.00 
M 33:::17 1.15 19,::160.00 10,300.00 

374-376 13 Peaks 718,746.60 

13Cl2-HxCDF 0.43-0.59 
384-386 DC NL 0:00 RO 0.90 47.58 

31:13 RO 0.76 196.87 99.07 
31:30 RO 1. 91 3::1. 95 41.58 
31:35 RO 1. 08 13.82 9.84 
31: 49 RO 1. 32 49.33 43.08 
32:02 0.50 7' 621. 28 2,552.25 
32:08 0.51 9,244.28 3,uo.::io 
32:25 RO 0.61 :268.76 108.96 
3:2: 36 0.52 9,013.19 3,084.23 
3:2:54 RO 1. 71 101. 26 114. 40 
33:22 0.51 6,7:26.35 :2,26:2. 79 

384-386 10 Peaks 33,268.09 

---------------------- .>,hove: HxCDF / HxCDO Follows 

HxCDD 1.05-1.43 
390-392 DC NL 0:00 1. 41 384. 09 

31:34 1.18 16,079.72 8,695.27 
3::1:00 1. 22 89,918.40 49,458.40 
32:12 1.19 36, 291.10 19' 7::11. 40 
32:22 1.14 6,3:2,9.26 3,366.61 
3:2: 44 1.33 6,:253.39 3,57:2.4:2 
32:49 1.21 12,376.73 6,776.18 
33:06 1.27 17,44:2.07 9,754.45 

390-39:2 7 Peaks 184,690.67 

13Cl:Z-HxCDD 1.05-1.43 
40:2-404 DC NL 0:00 1. :23 50.:24 

3:2:43 1.:23 5,538.31 3,049.96 
32:48 1. :21 8,940.53 4,897.56 
33:07 1. 20 13,562.19 7 ,411.28 

402-404 3 Peaks 28,041.03 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive • Durham, North Carolina 27713 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

Area. Peale. 2 . . Rel.RT Compound.Name .. ID .. Flags: 

---------------------

0.96:2-1.047 
0.000 

34,606.60 0.967 
77,341.10 0.971 E 

8,552.78 0.976 
10,443.40 0.981 
6,251.91 0.985 

740.8:2 0.991 
74,556.00 0.997 1:23478-HxCDF AN E 

34,284.:20 1.000 123678-HxCDF AN 
8,832.38 1. 004 

14,1::10.80 '1.009 
37,687.60 1.015 ::134678-HxCDF AN 

::1,350.00 1.039 1:23789-HxCDF AN PR. 
8,960.00 1.041 

0.876-1.124 
0.000 

130.38 0.971 
21.82 0.980 
9.15 0.983 

32.67 0.990 
5,069.03 0.997 13Cl2·HxCDF 478 SUR2 
6' 124. 08 1.000 13Cl2-HxCDF 678 IS4 

177. 99 1.009 
5,9:28.96 1.015 13Cl2-HxCDF :234 ALT2 

67.06 1.024 
4,463.56 1. 038 13Cl2-HxCDF 789 AL Tl 

---------------------

0. 958-1. 014 
0.000 

7,384.45 0.962 
40,460.00 0.976 E 
16,569.70 0.982 

:2,96:2.65 0.987 
·:i, 680. 97 0.998 123478-HxCDD AN 
5,600.55 1.001 123678-HxCDD AN 
7,687.6:2 1. 009 1:23789-HxCDD AN 

0. 970-1. 030 
0.000 

:2,488.35 0.997 13Cl:l-HxCDD 478 SOR3 
4,04:2.97 1. 000 13Cl2-HxCDD 678 IS5 
6,150.91 1.010 13Cl2·HxCDD 789 RS:Z 

Printed: 1O:19 01/10/98 
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Page No. 
01/10/98 

Compound/ 

5 Listing of 09800308.dbf 
Matched GC Peaks / Ratl.o / Ret .. Ti.Die 

M_Z •..• QC.Log Omit Why .. RT. OK Ratio Tot.al.Area ... Area.Peak.!.. Area.Peak.2 .. Rel.RT Compound.Name .. ID .. Flags. 

HpCDF 
408-410 

408-410 

. l3Cl2·HpCDF 
418-4:20 

418-4:20 

HpCDD 
4:24-4:26 

D 

424 -4 26 

13Cl2-HpCDD 
436-438 

436-438 

OCDF 
442-444 

44:2-444 

OCDD 
458-460 

458-460 

13Cl2·0CDD 
470-472 

470-472 

·······--------------- Above: HxCDD / HpCDF Follows -------------------·-

0.88-1.:20 0.996-1.049 
DC NL 0:00 RO :2.81 58.87 0.000 

35:01 1. OS 257,682.00 131,853.00 125,829.00 l.000 1234678-HpCDF AN E 
35:17 0.97 50,073.60 :24,647.90 25,4:25.70 l.008 
35::26 l. 07 70,998.30 36,6:2:2.50 34,375.80 l.01:2 
36: 3:2 1.04 3:2,059.50 16,331.40 15,7:28.10 l.044 1:234789-HpCDF AN 

4 Peaks 410,813.40 

0.37-0.Sl 0.943-1.114 
DC NL 0:00 RO 1.53 :28.70 0.000 

35:00 0.44 6,848.81 ::Z,096.17 C,75:2.64 1.000 l3Cl:2·HpCDF 678 IS6 
36:3:2 0.43 5,504.47 1,649.00 3,855.47 1.044 l3Cl:2-HpCDF 789 StJR4 

::z Peaks 1:2,353.:28 

---------------------- Above: HpCDF / HpCDD Follows ---------------------

0.88-1.:20 0.975-1. 005 
DC NL 0 :.00 RO l.:U 47.29 0.000 
DC WL 35:09 RO 0. 45 882.08 0.975 

35:18 l. 02 56.558.10 :28,577.10 :27' 981. 00 0.980 
36:02 0.96 51,793.10 25,417.50 :26,375.60 l. 000 1234678-HpCOD AN 

2 Peaks 108,351.20 

0.88-1.20 0. 972-1. 028 

DC NI. 0:00 1.17 43.82 0.000 
36:02 l. 02 6,328.37 3,20:2.07 3,126.30 1.000 13Cl2-HpCDD 678 IS7 

1 Peak 6,328.37 

---------------------- Above: HpCDD I Octa-COD and CDF Follows ------·---
0. 76-l.0:2 0.899-1.101 

DC NI. 0:00 RO 2.53 37.03 0.000 
39:49 0.88 125,087.40 58,4:22.20 66,665.20 1.006 OCDF AN 

l Peale 125, 087. 40 

0.76-1.02 0. 899.-1.101 
DC NL 0:00 0.98 13. 81 0.000 

39:36 0. 85 59,562:90 :27. 361. 30 32, 201. 60 l.000 OCDD AN 
l Peak 59,562.90 

0.76-1.0:2 0. 996-1. 004 
DC NL 0:00 RO 1.34 16.93 0.000 

39:35 0.86 9, 121. 26 4,:222.49 4,898.77 l.000 13Cl2-0CDD ISO 
1 Peak 9,121.:26 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive· Durham, North Carolina 2n13 Printed: 10:19 01/10/98 
Phone: (919) 544-5729 • Fax: (919) 544-5491 
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Paqe No. 
01/10/98 

Compound/ 

6 Listinq of 09800308.dbf 
Matched GC Peaks I Ratio I Ret. Time 

M_Z .... QC.Log Omit Why .. RT .. OK Ratio Total.Area ... Area.Peak~l.. Area.Peak.~ .. Rel.RT Compound.Name .. ID .. Flags. 

Column Description ............ "Why" Code Description ......... QC Log Desc ........ . 

M_Z ·Nominal Ion Mass(es) 
.. RT. ·Retention T.i.me (111111:ss) 
Rat.l ·Ratio of M/M+J Ions 

WL·Below Retention Time Window 
WH·Above Retention Time Window 
SN-Below Signal to Noise Level 

OK "RO•Ratio outside Limits <M·Below Method Detection·Li.mit 
Rel.RT-Relative Retention Time· NL-Channel Specific Noise· Level 

••• End of Report ••• 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive· Durham, North Carolina 2n13 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

A-Peak Added 
It-Peak Kept 
D·Peak Deleted 
T·Time Changed 
M·Peak Area Changed 
M·Name Chanqed 
X.·Ether Interference 

Printed: 10:19 01/10/98 
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rile:U980030 ;l-723 Acq: 6-J11N-l998 :Z0:29r20 GC EI+ Voltaga SIR 70S Noise148l530 
303.9016 r:2 BSUB(256,30,-3.0) PKD(9,5,3,0.l0\,l926l20.0,l.OO\,r,T) Ezp1BDB5US 
7'RIARr;I.E LABS Tezt:l6l-l64 TLil44376A 
lOO Al. 5E9 

A6.49ES 

2.3E8 

l.8E8 

l.4ES 

9.2E7 

~ 4.U7 

O•-+o::....,:...._,.--""'""~"""'...:...,.....-1-.....,.....i...-_,...~.....,...-.,_-+-.._,,_. ..... :.;-"""';.....;"'-..,....:i..,...-+~"'-_,.......;;::i....,--..--.-...... ~.P...-.-..... .....,,.o.ozo 
22100 23100 24100 25100 26100 

riJ.e111980030 ll-723 Acq1 6-JAN-1998 20:29120 GC EI+ Voltage SIR 70S Hoise1603623 
305.8987 r:2 BSU1J(256,30,-3.0) PKD(9,5,3,0.l0\,24l4492.0,l.00\,1',T) Ezp1BDB5US 
7'RIANGLZ LABS Tazt:l6l-l64 Tr.I#44376A 
100 Al. lE9 

A9.l6E8 

Ti.me 

J.ll8 

:J.5EB 

l.9E8 

l.2ES 

6.2E7 

O•-+o::....,:...._,.--""'""~"""'...:...,.....-1-.....,.....i...-_,...~.....,...-.,_-+-.._,, .... ,_;:.;-"""';.....;1o1.....,....:i..,...-+...:.lor'-....,.....;;::i....,--..--.-...... ~.P...-.-..... -.....i;;.o.ozo 
22100 23100 25100 26:00 

J'iJ.e:U980030 ll-723 Acq: 6-JAN-1998 20129120 GC EI+ Voltage SIR 70S Boise:l9022 
315.9419 1':2 BSUB(256,30,-3.0) PKD(9,5,3,0.l0\,76088.0,l.OO\,J',T) Ezp1NDB5US 
7'RI.Am:LE LABS Tezt:l6l-l64 TLil44376A 
lOO A6. 6E7 

Ti.Al 

l.4E7 

l.lE7 

60 8.5E6 

40 5.7E6 

20 2.8E6 

O·...;.....,.......,,....._.....,... ...... --..--.-...... --..-"'l""'...,..--.---.-........ --.--.,-...,......,..""""'li'-.,.::..-.-....,.--..-...,......,..-...--..--.-...... --..-...,......,..-...._o.ozo 
22:00 23:00 24:00 25:00 

J'iJ.e111980030 ll-723 Acq:_6-J1'.N-l998 20129:20.GC ZI+ Voltaga SIR 70S Hoise:97l6 
317. 9389 r:2 BSUB( 256,30, -3. 0) P1CD(9, 5,3, 0 .l0\,38864. O,l. 00\,1', T) Ezp_:BDB5US 
7'RIAN!ar.E LABS T8%t:l6l-l64 TLil44376A . 
100 AB. OE7 

26100 Tille 

l.9E1 

l.5E7 

l.2E7 

7.7E6 

3.9E6 

...;......,. .......... ...,........,. ..... .,..-...,..--, .......... ...,.......o:; ..... ..,.......,.. ..... ,,__..,........,. ..... ,......_....,...-"-..,:::_,. ..... __ ...,........,. ..... ...-....... ....,. ..... ...-----. ..... .,...-...--...i;;.0.0EO 
22100 23100 24:00 25:00 

J'iJ.e:l1980030 ll-723 Acq: 6-J7lN-l998 20129120 GC EI+ Voltaga SIR 70S 
330.9792 1':2 Ezp1N1JB5US 
TRIANGLE LABS Tezt:l6l-l64 rLil44376A 
100 2 •49 22146 23:26 24 37 25'14 

26:00 

~l.J"<0"'-11•, .. --~ 

Ti.Al 

7.9E1 

6.3E7 

4.7r1 

3.2E7 

l.6E7 

'-+-...... --..-............. --...-....... --..-.....-....... --..-....... --.--...--.-.............................................. __ ..... __ ....,...__, ................. ....., ............................................... o.oEo 
22:00 23100 24:00 25:00 

J'iJ.e1U980030 #l-723 Acq1 6-J7lN-l998 20129120 GC EI+ Voltaga SIR 70S 
375.8364 1'12 Ezp1N1JB5US 
Tll.?AM;Ll: LABS Tezt:l6l-l64 Tr.Il44376A 
100 

22100 23100 24100 

:Z6100 Ti.Ale 
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ri.le:U9800JO ll-723 Acq1 6-JAN-l998 20129120 GC EI+ Voltage SIB 70S Noi•e13526 
319.8965 r:J BSU11(256,30,-3.0) P1CD(7,5,3,0.l0\,l4l04.0,l.OO\,r,r) E:cp:RDB511S 
1'RIABGLE LA.SS 1'e.rt:l6l-l64 'J:Lil44376A 
10 

A2.42E8 

Al.OlEB 
Al.l9EB 

7.7E7 

6.2E7 

4.6E7 

J.U7 

l.5E7 

'-+'-...,..::...,..-'-...-.::..,"""'~--.......... ~-.-"-~""._;::;..-,...,.c:..,;.--.,...::.....,.~:::;:......:;~~--..-.... ~ ........... .,.........,.~..,........,,i;.o.oro 
24100 25100 26100 

ri.le1U980030 ll-723 Acq1 6-.1311-1998 20129:20 r;c EI+ Voltage SD 70S 11oue:504l5 
321.8936 r12 BSU11(256,J0,-3.0) PICD(7,5,J,D.l0\,20l660.0,l.OO\,r,1') E:cptllD115l1S 
1'R.rANGLE LABS 1'e.rt:l6l-l64 rr.Il44376A 
100 

BO 

1'U 

l.OE8 

8.2E7 

60. AJ.l4E8 6.U7 

40. 4 .U7 
Al.33EB 

20. Al.52EB 2.0E7 

o.4-'o.....,~-.-.J.....-.::a,.-'...;:o.--..--..~..,....'"""',_."'".....;::;a-_,._...~--""" ...... .....;:::;-....:;:.....~--..-...... ~ ........... ,.........,.~..,.........,~o.o:ro 
24100 25:00 26100 

ri.le:U9B0030 ll-723 Acq: 6-JAN-199B 20:29120 GC EI+ Voltage SIB 70S Noiae:l0393 
331.9368 r12 BSU11(256,30,-3.0) PICD(7,5,J,O.l0\,4l572.0,l.OO\,r,1') E:cp1RDB511S 
1'RIAM;LE LABS 1'e.rt:l6l-l64 rLil44376A 
lOD A9. 5B7 

BO 

60 

40 

20 

4.80E7 

1'.Ue 

.5E6 

o...;........,,........,..~..---.~...,...~..-....... ~..,-~,.......,..~.,....--.~...,...~...-'-....,....._...,..;:::..i--..,..~..-...,.~...,...~..--.-~..,.........,•o·oEo 
23 I 00 24 I 00 25 I 00 26: 00 

rile1U9800JO ll-723 Acq1 6-J1!N-l998 20:29:20 r;c EI+ Vo.lt:age SIB 70S Noiae15648 
333.9338 r:2 BSU11(256,30,-3.0) P1CD(7,5,J,O.l0\,22592.0,l.OO\,r,1') l:zp:RDB5US 
1'RIAMOLE LABS 1'e.rt:l6l-l64 'J:Lil44376A 
10 Al. 9EB 

6.lOE7 

1'.Ue 

3.0E7 

2.4E7 

l.8E7 

l.2E7 

5.9E6 

'-+-~..--...... ~ ...... ~.,.........,,.......,.. ..... ..,... ..... ,._.....,. ...... ...,... ...... .,........., ...... ...,.. ...... .,...........,~_,.--.,........,,........,. ..... ...,.... ..... .,..._., ..... ..,...~.,.........,,....o.o:ro 
23100 24100 25:00 26100 

ri.le1U980030 ll-723 Acq1 6-.11!N-l998 20129120 GC EI+ Voltage SIR 708 Noiae14243l 
327.8847 r12 BSU11(256,30,-3.0) PJCD(7,5,3,0.l0\,l69724.0,l.OO\,r,1') E:cp1RDB5US 
1'R.IANGLE LABS 1'ezt:l6l-l64 1'Lil44376A . 
100 Al. 7E8 

80. 

60 

40. 

20 

AB• 67E7 AB• 23r1 

o·..:i-.ci--..,...:a..i;;::o.......,..--..-_,..--.+-...,..=::."'i"---. ...... ...,...--_. ..... __ .,.......,....1-.,....;::...--"'-~--...................... --..... ...,.......,.,i;. 
~I~ ~I~ 251~ 

ri.le1U980030 ll-723 Acq1 6-.11!N-l998 20129120 GC EI+ Voltagw SIB 70s 
330.9792 r12 EzptNDBSUS 
1'RIABl:LE LABS 1'ert1l6l-l64 1'I.Il44376A 
100 23126 24100 24 37 

80. 

60 

40 

1'.ia 

20. .6E7 

o~ ...... .--.....,. ..... _... ...... ..,...........,,.......,.. ..... ..,... ..... ,.-.....,. ...... ...,... ........... ...,.~~~ ............ ..-........... .._.~.---....--...... ~..---.~ ...... --..---.•o.ozo 
23100 24100 25100 1'U 

.. ,... 0 li 



,il.e1U9800JO ll-72J Acq: 6-.nut-l998 20:29120 !;C EI+ Vo.lta9'1 SIR 70s Noiae:6420 
J39.8597 r12 BSfTB(256,30,-3.0J P1CD(7,5,3,0.l0\,25680.0,l.OO\,,,T) :t:zp1NDB5US 
22I.AM;LZ LABS re.r:t:l6l-l64 'l'Lil44376A 
lO Al. 2Z9 

5.62ES 
A6.58EB A6.36EB 

27:00 2S100 29100 30100 
7.ile1U9BOOJO ll-723 Acq: 6-JAN-l998 30129120 GC J!I+ Vo.ltage SIR 70S Noiae15946 
34.l.S567 r::J BSf11J(256,30,-J.O) P1'1J(7,5,J,O.l0\,23784.0,l.00\,7,TJ :t:zp:NDB5US 
12I.AM:LE LaBS re.r:t:l6l-l64 '.I!Lil44376A 
lOO AB. JES 

80 

60 

40 

:JO 

J.64E8 
A.4.JJEB 

01..l_~~,._..,,___,,._ ....... ,._,..........,.:~..-..... -::..;:;;;;.....,...1-~"'-....-~...X.~ ..... ,.-,.i...~:.....->,._~-,...,._ ...... ....,..Q.!.,....__,,._...,......1;. 
:J7:00 2S100 30100 

7.ile1U980030 ll-7:J3 Acq: 6-JAN-l998 20129120 GC EI+ Voltage SIR 708 Noise:72Sl 
351.9000 7:2 BSf11J(:J56,30,-3.0J PXD(1,S,J,O.l0\,29l:J4.0,l.00\,7,T} :t:zp1NDB5US 
12.IAMaLE LABS rezt:l6l-l64 '.I!Lil44316A 
100 A6. OE1 

80 

60 

40 

20 

AS. 79E1 

0.J...,,...-_,..,._ ...... __,.,._...,.-~,.-...,...,._~_,.~'T'"'"--.,._..,........,. ..... .;:;:::=-..--.-,.-+-~=-..... ---...-...,...,._.,........,.--!..,........,,._...,......i.. 
:J7:00 :JB:OO :J9100 30:00 

7il.e1U980030 ll-7:J3 Acq: 6-JAN-1998 :J01:J91:JO !;C EI+ Voltage SIR 70S Noise1 7549 
353.S970 7:2 BSf11J(:J56,30,-3.0) PXIJ(7,5,3,0.l0\,30l96.0,l.00\,7,T) :t:zp:NDB5US 
12IABr:I.Z LABS rezt:l6l-l64 'J:Lil44376A 
100 A4. 7E7 

60 

40 

:JO 

AJ. 70E7 

0'.J...,...-_,..,._,..........,..,._,.........,...,._.,._.....,.~..,...:~~ ............. ~~..;:;::=-~..,..~+-~=-.,--.,.~..,........,.~..,....~,._..,,_....,.-..1-
:J7:00 :JS:OO :J9:00 

7il.etU980030 ll-7:J3 Acq: 6-JAN-l99S :JO::J91:JO !;C EI+ Voltage SIR 70s 
330.9793 7:2 Ezp:NDB5US 
TRIJUR;LE LABS Tez1::l6l-l64 'l'Lil44376A 
100 :J7:04 27:36 :J9:0l 

80 

60 

40 

20 

30:00 

o ...... .,.....__,.---,.---.---...----.--....... --....---...---.--""T'"--....... --.--....... --...---...-...... --""T'"--..---.---.---..,-,..-...---.--....... --...-.... 

J. 
27: 00 :JS: 00 :J91 00 

7.ile:U9S0030 11-723 Acq: 6-JAN-1998 :J0:29120 GC EI+ Voltage SIR 70s 
409.7974 7:2 J:zp1NDB5US 
22IJIRl;I.E :£ABS Tezt:l6l-l64 '.I!Lil44316A 
100 

80 

60 

40 

:JO 
27:34 27:SS 2Sil4 :J81JO 

:J9:00 

30:00 

30:00 

i 

3.lEB 

:J.UB 

.9EB 

.2EB 

.OEB 

.6EB 

.9E7 

.6E7 

.:JE7 

.:JE7 

.9E6 

.OE6 

.6E7 

!l'.iae 

.SES 

.. """1 1 ; 



Ill cqt I I 0 ag• 
J55.S546 r1:i BSU11(256,30,-J.OJ P1CD(5,5,3,0.05,,ll652.0,l.OO,,r,~J 
2.'llIABG:LE LABS ~ezt:l6l•l64 77.Il.f4316a 
100 AJ. SES 

so 

60 
Al.44EB 

40 

:JO 

27:4S 28100 28rl2 28124 281J6 2814' 29100 29112 29124 29136 2914S J0100 
1'iJ.e1U9SOOJO ll-723 Acq1 6-JAB-1998 201~120 GC EI+ Voltag. SIR 708 llo1ae126l9 
J57.S5l6 r1:J BBU11(256,JO,-J.O} PXIJ(5,5,3,0.05,,l0476.0,l.00',1',~} :Ezp1BDB5U8 
12.IAM:LZ LABS ~ezt1l6l-164 rr.Il.f43761. 
lOO A:J. OES 

so 
Al.J9E8 

60 

40 A9.33E1 

20 

2714S :JS100 :JS:l:J 28:24 28136 28148 29:00 29:12 29124 29:36 29:48 30:00 
1'iJ.111U9S0030 ll-723 Acq: 6-JAH-1998 20129120 GC EI+ Voltage SIR 70S Noise:2679 
367.S949 r::i BSU11(256,30,-3.0} P1CD(5,5,3,0.05,,l07l6.0,1.00,,r,T) 1fzp:BDB5US 
12.!AM:tE LABS Tazt:l6l-164 rr.Il44376A 
100 A3. lE7 

so 

60. 

40 

20 

27t4S :JS100 :JSrl:J :JS124 28136 28148 29100 29112 29124 29136 2914S 30100 
riJ.e1U9S0030 ll-723 Acq1 6-JAB-1998 20129120 GC EI+ Voltage SIR 70S Noise12294 
369.S919 r1:J BBU11(256,30,-3.0) P1CD(5,5,3,0.05,,9l76.0,l.00,,1',T) Ezp1BDB5US 
12.rAM:r.E LABS Teztt16l-164 rr.Il44376A 
100. ;.2. 6E7 

so 

60 

40 

:JO 

JOrl:J JOr24 

JO:l:J 30:24 

JO rl:J JO 124 

2714S :JS100 28rl:J :JS124 28136 28148 29100 39112 29124 29136 3914S 30100 30112 30124 
1'iJ.e1U980030 ll-733 Acq: 6-JAB-1998 30129120 <;e EI+ Voltage SIR 708 
330.9792 1'12 Ezp1NDBSUS 
22~ LABS TeJCt:l6l-l64 'rLil.f4376A 
lOO 27146 8127 a8150 :i9rOl 

so 

60 

40 

20 

S .:JV 

6.6E7 

4.9:87 

J.JE7 

l.6E7 

O.OEO 
T:t.e 

6.6E7 

5.3E7 

4.0E7 

:J.6E7 

l.3E7 

O.OEO 
Tille 

9.SE6 

7.SE6 

5.9E6 

3.9E6 

2. OE6 

O.OEO 
Tille 

6.6E6 

5.3E6 

4.0E6 

:J. 7E6 

l.JE6 

7.9E7 

6.3E7 

4.7E7 

3.lE7 

l.6E7 

o-+-,...,..,...,....,...,....,...,..,..,.....,.....,..,..,..,..,.....,..,..,..,..,..,...,..,.....,..,..,.,,.,.,~..,....,...,...,..,...,....,..,.....,.....,..,....,..,.....,..,.,..,..,..,..,..,..,..,..,..,.....,.....,....,...,....,...,....,. ..... .,..,...,..,. ..... ..,..,...,..,.-o.o:&o 

27:48 2S100 28112 28124 28136 28148 29100 29112 :J9124 :J9136 2914S J0100 J01l:J J0124 Tille 

.; ,... 2 11 



riie:U980030 ;l-385 Acq: 6-JAN-1998 20:29:20 GC Ia+ Voltage SIR 70S Noise:329400 
373.8208 7:3 BSUB(256,J0,-3.0) P1C1J(7,5,3,0.l0\,l317600.0,l.OO\,r,r) J:zp:NDB5US 
r.JlIANG?a' LA.BS re.rt:l6l-164 'l'.Lil44376A 
lOO A9. 0%8 

A!J.49%8 
2.9E8 

80 2.3ES 

60 l.8%8 

40 l.2ES 

20 Al .26%8 5 • 8E7 

0'.1,-....,.i;P..,..,.¥,..,.,...,.;;::;;..;::;..;:;.,..,:..,.~~..,.....,..,..,+,....,.-1--i....+~~~.,:,..,.,.,~::;:;:..,.....,..,..,."'l"'l" ...... ....,...,..,...,...,.'A'~'"""' ..... ....,..,.,..,....,,.,..,~o.ozo 
31:00 3l:l2 31:24 3l:J6 3l:4S 32:00 32:12 J2:24 32:36 32148 33100 33:12 33:24 

.Piie:C19S0030 ll-385 Acq1 6-J'11N-l99S 20129120 t:C rt+ Voltage SI1l 70S Noise:24796l 
375.8l7S r:3 BSUB(256,30,-3.0) P1C1J(7,5,3,0.l0\,991S44.0,l.OO\,r,r) l!rp11fDB5US 
r.JlIAJlll:Ll: LABS re.rt:l6l-l64 ~144376A 
lDO A7. JES 

A7.46E8 

AJ.77%8 

33136 3314S 1'.ime 

2.JE8 

l.9ES 

l.4ES 

9.4E7 

20 Al• 07E8 4 • 7E7 

o..;i.,...,..,,1.,....,..,.,.....,.;:p..,..;:,..,...~~~~.....,..,..,.+,o-..,.,..,_,_...+,..,;;~"'l"'l"~~,....,;:;=;:"""'"""" ...... ,..,..,,....,..,..,.....,...,...,.~""°~....,,.,.., ...... ..,..,.....,.....,.+.o.oro 
31100 3lil2 31:48 32:00 32:12 32:24 32:36 32:4S 33:00 33:12 33:24 33:36 33:48 

riie:C1980030 ll-385 Acq: 6-JAN-1998 20129120 GC rt+ Voltage SIR 70S Noise:l4l30 
383.8639 r:3 BSUB(256,30,-3.0) P1C1J(7,5,3,0.l0\,56520.0,l.OO\,r,r) Ezp11fDB5US 
nlI.AM;LE LABS raxt:l6l'-l64 'l'.Lil44376A 
ioo AJ • 2E7 A3. osn 

so 
60 

40 

A2.26E7 

rime 

9.lE6 

7 .3E6 

5.4E6 

3.6E6 

l.8E6 20 

O:.l,......,.~.....,..;:::i..,....,.,...,...,."""".,.....,..,......,.l'"l"'li"'l'"l-.-.../-...,..,l.,.....,..,.;:;:;:::""""..;:;o..,.i;:._,..,..,;;:;:;:::;::;:..,:;::;...,.....,..,..,......,.._....,.~.,..,.:::;::;::'?;"',.,..,.,..,,....,..,..,.._..f-0.0EO 
31:00 3l:l2 31:24 31:36 31:48 32100 32112 32:24 32:36 32:48 33100 33112 33:24 33:36 33:48 

riie1U980030 ll-385 Ac:<r: 6-J11N-J.998 20129120 GC ZI+ Voltage SIR 70S Noiserl5755 
385.8610 r:3 BSUB(256,30,-3.0) P1CD(7,5,J,O.J.0\,63020.0,J..OO\,r,r) :t:zp1NDB5US 
nlIABG'.LE LABS re.rt1l6l-164 'l'.Lil44376A 
lOO A6. 2r1 A5.93E7 

80 

40 

20 

A4 .46E7 

rime 

l.7E7 

l.4E7 

l.OE7 

6.9E6 

3.5E6 

31100 3l:l2 31:24 31:36 31:48 32:00 32:12 32:24 32:36 32:48 33:00 33tl2 33:24 33:36 33:48 rime 
riie1U980030 ll-385 Acq: 6-J'11N-l998 20:29:20 GC rr+ Voltage SIR 70S 
392.9760 7:3 J:zp1RDB5US 
T.BIANG?a' LA.BS Tezt:l6l-l64 'l'.Lil44376A 
lOO 3li 4 31:23 31:49 32103 

80 

60 

40 

20 

0...,...,..,..,.....,.....,..,..,.... ....... ,...,.. ............ ,...,.. .............. ,..,.. ............ ...,..,..,..,..,..,..,..,,..,.., ...... .,.....,...,. ............. .,..,. ......................... ,..,..,,..,..,,..,..,...,...,..,...,..,...,..,..., .......................................... -+-
31:00 3l:l2 31:24 31:36 31:48 32:00 32112 32:24 32:36 32:48 33:00 33:12 33:24 33:36 33:48 

7iie:U980030 ll-385 Acq: 6-.nlN-J.998 20:29:20 GC ZI+ Vo.ltage;WR 70S 
445.7555 7':3 Ezp1NDB5US L\".lO 
T.BI.ANGLZ LA.BS Te.rt:l6.l-164 'l'.Lil44376A V 
lOO 32 35 

80 

60 

40 

20 
32:02 

33:22 

0'.J,....,......,...,~ .... .,,.,...,..... ...... .,..,.. ...... ~~~::;:;::;::;:;:;=;::;::;::;:~:;:;:::;'"'"T"',.;:;:~::;::;::?l"l"~~;::.,..q.{.,~~::;:or;:.""~F"I"¢~*° 

.lE6 

3.1:00 3l:l2 31.124 31:36 3.1:48 32:00 32:12 32124 32:36 32148 33:00 33112 33124 33136 33:48 2'iaie 

.. ,... 3 1 i. 
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28:54 Time 

100 28·34 2.0E7 

80 1. 6E7 

60 1. 2E7 

40 7.8E6 

20 3.9E6 

O..J.....~-r-~-.....-r-T"-r-.-~T='1r=r=r-""T""-~~-r-r-T~~~-,----.-..----T-r--r-~::::;:::::;=:;=;=r::::;:::=r=;r=;=:::::y::'=r=;=r=r==;=r=r==i=-"'T'"""'lia-L0.0EO 
28:06 28:12 28:18 28:24 28:30 28:36 28:42 28:48 28:54 Time 

I 

M 
(\:) 

-.·~ 



Fi e:U EI+ Vo 
373.820B F:3 Exp:NDBSUS 
Sample Text:l61+164 TLI#44376A File Text:TRIANGLE LABORATORIES, INC. 
100 i Al. 3EB 3. 3E7 

BO 2.6E7 

60 2.0E7 

40 1.3E7 

20 6.5E6 

ol:;=;::::::;:::::y=r=:;==;:~::;:=.,=r="i=i'==r==r==r=r=~~:;::=;::=;=r:!:=;=;=;==;=;~:;;;;;:;;;~:::;::::;::::;:=;:::~=r=:;::=;::=;=r=;==T=;r==r=::;=:;==;==r=.E.o.oEo 
33:06: 33:12 33:18 33:24 33:30 33:36 33:42 33:4B 33:54 Time 

File:U9B0030 #1~3B5 Acq: 6-JAN-199B 20:29:20 GC EI+ Voltage SIR 70S 
375.817B F:3 Exp:NDBSUS 
Sample Text:161~164 TLI#44376A File LABORATORIES, INC. 
100 i 2.6E7 

BO 2.1E7 

60 1.6E7 

40 l.OE7 

20 5.2E6 

O.i.::;;:::::;::::;=;=;:=;::o~-.=...-...... __ _... __ """"':=:$:::;::.,,........._....J., __ .,..._...._...::;::;::~:::::;=;:::::=:;:::;:==;:::;:::::;=;::::~~--.-.=::;=;::;:=-.J:..O.OEO 
33:06: 33:12 33:1B 33:24 33:30 33:36 33:42 

File:U9B0030 #1~3B5 Acq: 6-JAN-1998 20:29:20 GC EI+ Voltage SIR 70S 
.383.8639 F:3 Exp:NDBSUS 
Sample Text:lGl!-164 TLI#44376A File Text:TRIANGLE LABORATORIES, INC. 

33:48 33:54 Time 

100 , 33·22 5.BE6 

BO 4. 7E6 

60 3.5E6 

40 2.3E6 

20 1.2E6 

O..i.:r=r=i""T'=i=r==t-'F=i'"""F'9""'91"""'i==i""T=f=-r=~~-.--.--.-,--r-.---.-~:::=::::::::;::::;=;::::::;:::::;:::::;=;=;=::;=;r=:r<=T=r=r==r==r=;r==r==t=T"=i'=r==r=;==r==.l.O.OEO 
33:0~ 33:12 33:1B 33:24 33:30 33:36 33:42 33:4B 33:54 Time 

C\l 
co 
-.·-1 



TLI Project: 
Client Sample: 

44376A 
161-164 

; -· 
)'_-

Method 23 TCDD/TCDF Analysis (DB-225) 
Analysis File: P980098 

Client Project Culp Aluminum Alloys 
Sample ·Matrix: -- M23TRAIN -----· ··· · - Date Received: -12117/97 --
ru ID: 194-59-13A-E Date Extracted: 12129/97 

Date Analyzed: 01/07 /98 

Sample Size: 
Dry Weight 
GCColumn: 

2.3,7,8-TCDF 

1.000 
n/a 
DB-225 

Dilution Factor: n/a 
Blank File: P980094 
Analyst JM 

10.5 

----· -- - Spike-File:.. -sPC2NF04" 
ICal: PF22206 
Con Cal: P980092 

% Moisture: n/a 
% Lipid: n/a 
% Solids: n/a 

0.76 23:07 

13C1r2.3.7,8-TCDF 2.0 48.9 40%-130% 0.78 2:1:06 

13Cir 1,2,3,4-TCDD 0.82 

Data Reviewer:-----~~----- 01/09/98 

Triangle Laboratories, Inc.® 
801 Capitola Drive• Durham, North Carolina 2n13 

. Phone: (919) 544-5729 • Fax: (919) 544-5491 

Pagel of l 

. 21:56 

CNP.PSR •l.01. UUU 11.ICl.llll 

Printed: 1 0: 15 .01 /09198 
-( 03 iv 



Data Review By: 

Initial .... Date .. g . . 
~ ~11 calculated Noise Area: 

The Total Area for each peak vith an ion abundance ratio outside 
ratio 11.lllits has been recalculated according to method requirements. 

Page No. 
01/07/98 

Compound/ 

1 Listing of P980098B.dbf 
Matched GC Peaks / Ratio / Ret. Ti.me 

1.00 

H_Z ...• QC.Log Omit Why •• RT. Olt Ratio Total.Area ... Area.Peak.l •. Area.Peak.l •. Rel.RT Compound.Name .. ID .. Flags. 

TCDF 0.65-0.89 
304-306 DC NL 0:00 0.65 l. 94 

l8:l9 0.77 l,308.95 l,007.96 
18: 45 RO 1.55 39.31. 34.40 
18:56 RO 0.61 l3.75 10.33 
19:0l RO l.ll l8.6l 17.87 
19:08 RO 0.98 105.63 58.48 
l9:l9 0.77 l,436.80 l,058.70 
19:37 0.77 l,591.56 1, ll5.l5 
19:45 0.76 5,168.45 l,ll7.46 
19:55 0.77 l,100.11 911.66 
lO:Ol 0.78 l67.l7 73. 48 
lO:ll 0.76 l,576.5l l,lll.ll 
lO:lO 0.79 6,085.44 l,678.99 
l0:30 0.79 3,377.06 1,486.07 
l0:39 0.75 9, 073 ·. 85 3,89l.77 
l0:48 0.76 3,139.90 l,358.38 
ll:ll 0.75 :zo,o:u.06 8,5'7.76 
ll:38 0.74 4,195.80 1,789.85 
ll:44 0.76 847.14 366.60 
ll:53 0.76 4,34:1.05 l,871.69 
ll:08 0.76 4,165.30 l,799.66 
ll:ll 0 ;74 1,006.07 4:16.90 
ll:33 0.76 5,558.11 l,397.54 
ll: 41 RO 0.57 ll.18 9.65 
ll: 46 0.79 17.30 7.64 
l3:00 0.75 4,357.40 1,870.05 
l3:07 0.76 l,985.88 l,l89.08 
l3:l0 0.75 4,98l.85 l,134.19 
l3:37 0.75 6, 460. 08 l,760.68 
l3:44 0.75 5,017.66 :2,156.ll 
l3:57 RO 0.59 l7.03 11.76 
l4 :17 RO 0.58 19.81 8.6l 
l4:3l 0.76 3,73l.70 l,606.l7 
l5:17 0.73 640.95 l70.59 

DC WR l5:43 0.75 30.57 
304-306 33 Pea lea 107,6ll.59 

13Cll·TCDF 0.65-0.89 
316-318 DC NL 0:00 RO l.ll 4.44 

DC WL l8:3l RO 0.64 5.84 
DC WL lO:lO 0.70 19.67 
DC WL l0:33 RO 0.60 l9.63 
DC WL l0:43 RO l.44 3.43 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive • Durham, North Carolina 2n13 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

0.79l-l.10l 
0.000 

1,300.99 0.800 
ll.ll 0.8ll 
16.96 0.8l0 
16.17 0.8l4 
59.68 0.8l8 

1,378;10 0.843 
l,466.31 0.849 
l,940.99 0.855 
l,i88.45 0.86l 

93.79 0.867 
1,464.30 0.874 
3,406.45 0.880 E 

1,890.99 0.887 
5,181.08 0.894 E 

l,78l.5l 0.900 
ll,473.30 0.917 E 

l,405.95 0.937 
480.54 0.941 

l,470.36 0.947 
l,365.64 0.958 

579.17 0.968 
3,160.57 0.976 

16.88 0.98l 
9.66 0.986 

l,487.35 0.996 
l,696.80 1.001 l378·TCDF AN 

l,848.66 1.010 
3,699.40 l.Oll 
l,861.54 l.Ol7 

19.80 1.037 
14.9l l.051 

l,ll6.43 l.06l 
370.36 l.095 

l.ll3 

0.957·1.043 
0.000 
0.80l 
0.873 
0.890 
0.897 

E 

Printed: 04:49 01/07198 

1 0 4 .1 v .. 



Page No. 
01/07/98 

Compound/ 

Listing of P980098B.dbf 
Hatched GC Peaks I Ratio / Ret. Time 

M_Z .... QC.Log Omit Why .. RT. OK Ratio Total.Area ... Area.Peak.! .. Area.Peak.:2 .. Rel.RT CollpOUlld.Name .. ID .. Flags. 

DC WI. :21:::21 0.73 15.14 0.9:24 

DC WL :21:33 RO 0.41 9.70 0.933 

DC WL :21: 49 0.70 :23.44 0.944 
:23:06 - .. - -0.78 1.-090;14- . -- - -476.68- --- - ·-- ---61-3. 46-- -1.000- -l3ClJ· :2378·TCDF--·ISO-·-

:24: 03 RO 0.6:2 13.91 6.0S 9.7::2 1.041 
DC WH ::24 :53 RO 0.37 1.91 1.077 
DC WH :24:59 RO 0.36 l.7J 1.08::2 

DC WH :25:10 0.80 9.03 1.089 
DC WH :25: 3:2 RO 0.5::2 7 .4::2 1.105 

316-318 ::z Peaks 1,104.05 

--··------------------- Above: TCDF / TCDD Follows -----····-------------

l3ClJ·TCDD 0.65-0.89 0.908-1.091 
33::2·334 DC NL 0:00 RO 1.04 l.55 0.000 

DC SN :20:30 RO 0.40 l.87 0.948 
ll:38 0.81 7:2l. Bl 3:13.94 398.88 1.000 
:21:56 0.8::2 1,605.03 7::23. 03 88::2. 00 1.014 
2::2:43 RO 0.97 7.97 4.36 4.50 1.050 

DC WH ::23: 44 RO 0.44 3.86 1.097 
DC WH ::23: s2 RO 1.14 1. 26 1.103 
DC WH :24: ::29 RO 0.17 1.91 1.13:2 

33:2-334 3 Peaks :2, 335. 8:2 

Column Description ............ "Why" Code Description ......... QC Log Desc ........ . 

H_Z 
~RT. 
,..t.t.l 
OK 

·Nominal Ion Mass(es) 
•Retention Time (1111:ss) 
·Ratio of M/M+:2 Ions 
·RO-Ratio Outside Limits 

WI.·Below Retention Time Window 
WB·Above Retention Time Window 
SN-Below Signal to Noise Level 
<M·Below Method Detection Limit 

A-Peak Added 
K-Peak Kept 
D·Peak Deleted 
T·Tillle Changed 

Rel.RT-Relative Retention Time NL-Channel SPecific Noise Level M·Peak Area Changed 
N·Name Changed 
X-Ether Interference 

••• End of Report ••• 

13Cl:2·:1378-TCDD 
13Cl::Z·l:234·TCDD 

ISl 
RSl 

--· _" _____ ---- -

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive • Durham, North Carolina 27713 . Printed: 04:49 01 /07/98 
Phone: (919) 544-5729 •Fax: (919) 544-5491 185 



e: 
303.9016 EzptDB225 
XR.IA.MaLZ LABS 'l'azt:l6l-l64 TLil44376A 
lO 23 37 6.4E6 

9 6.lE6 

5.8E6 

5.SE6 

23:20 5.lE6 

4;sz6 ___ 

4.51t6 

4.21t6 

24:32 3.9E6 

3.5E6 

3.21t6 

2.9E6 

2.61t6 

2.2E6 

l.9E6 

22:36 22: 48 231 00 23: U 23 :24 23136 23148 24: 00 24 tl2 24 :24 24 :36 24 :48 25: 00 25112 25:24 1'.iae 
7il.e1P980098 ll-922 Acq:7~-98 03:231l9 EI+ Voltage SIR 70P 
3l5.94l9 Ezp:DB225 - -
XJ!I.AM:&r.E LABS Tezt:l6l-l64 1!Lil44376A 
lOO 23•06 l.3E6 

40 

35. 

30 

25. 

20 

l5. 

lO 

5 

l.3E6 

l.2E6 

l.lE6 

l.lE6 

9.9E5 

9.2E5 

8.6ES 

7.9ES 

7.2ES 

6.6ES 

5.9ES 

0 O.OEO 
22:36 22:48 23100 23:U 23124 23136 23148 24100 24:l2 24124 24:36 24:48 25100 251U 25:24 1'ia 

----

186 



I I 0 ge 
JOJ.9016 BSUIJ(256,JO,-J.OJ PlCD(5,J,l,O.l0,,2J24.0,0.00\,r,rJ 
TRIAJRi:LE LABS Tezt:l6l·l64 TLil44376A 
lOO AB. SV 

80 

60 
AJ.89V 

A2. 76E7 

19100 21100 22100 23100 24100 
r:Lie1P9B009B ll-922 Acq:7-.111N·98 0Jr2Jrl9 KI+ Voltage SIR 70P Ho1se:B88 
J05.B987 BBUB(256,JO,-J.OJ PlCD(5,J,l,O.lO\,J552.0,0.00\,r,r) ~rDB225 
D~ LABS rezt:l6l·l64 rx.Il44376A -
lO Al. EB 

80 

60 

40 

20 

A5.lBV 

A3.l6E7 
A2.47E7 

A3. 70E7 

l9r00 20:00 21:00 23:00 24100 
r:Lie1P980098 ll-922 Acq17-.Dul-98 03r23:l9 EI+ Voltage SIR 70P No1serl5l7 
Jl5.94l9 BSUB(256,J0,-3.0J PlCD(5,3,l,O.l0\,606B.O,O.OO\,r,rJ l!zprDB225 
TRIANGLZ LABS Te%t:l6l-l64 TLil44376A 
lOO A4. 7E6 

80 

60 

40 

20 

19100 20:00 21:00 22:00 23100 24:00 
r:Lie1P980098 ll-922 Acq:7-JAN-9B 031231l9 JU+ Voltage SIR 70P 11oiseil257 
Jl7.9J89 BSUB(256,JO,-J.OJ PlCD(5,J,l,O.l0\,502B.O,O.OO\,r,rJ ~IDB225 
22.IAM:LZ LABS Te%t:l6l-l64 TLil44376A 
lOO A6. 3E6 

BO 

60 

40 

20 

l.4V 

l.lE7 

8.lZ6 

5.41:6 __ - - ----- - -
Al.6lZ7 

2.71:6 

o.ozo 
25100 1";fae 

l.BV 

l.5v 

l.J.E7 

7.JE6 

A2.lJE7 
J.6E6 

O.OEO 
25100 Tille 

l.3E6 

l.OE6 

7.9ES 

S.2HS 

2.61:5 

O.OEO 
25100 1'.i.w 

l. 7E6 

l.31:6 

9.9E5 

6.6E5 

J.JE5 

o....,.....,....,.. .................. ..,......,.....,.....,.....,......,....,....,....,,...,__,__,...,_,._,.~...,.. ..... ...,....,.....,......,.....,...+-.,....,.....-.,...,-.,_,.....,.....,.....,.....,....,....,.....,...,.. .... o.ozo 
19100 20100 21100 22100 23100 

r:Lie1P980098 ll-922 Acq17-JAN-98 03123119 EI+ Voltage SIR 70P 
375.B364 .E1cprDB225 
'r11.I.1lHC:LE LABS rezt1l6l-l64 rr.Il44376A 
lOO 2J 04 

80 

24100 25100 rue 

4.7%4 

J.BE4 

2.BZ4 

l.91:4 

9.4;rJ 

o.ozo 
1'.i.we 

187 



I 0 ge 
319.8965 BS'l1B(:l56,JO,-J.OJ PrD(5,J,1,0.lO\,J560.0,0.00\,1,IJ 
12.IAM:r.E LABS Tez1:il61-l64 :rr.IH4376A 
100 

80 

60 A.l.81r7 

9.JZ6 

7.4Z6 

5. 6Z6 

40 3.7Z6 

A7.JOZ6 
.9Jr6 

O:.i..,..L..,.i.... ...... ...-..1..-~--........... ..i,...i...,.~~ ..... ....-1.4'-...,......o;:~.:t.-.¥:i.,... ........... __,,Q,,,~ ................. ----........... -..--.--.--..---....... ~o.ozo 
20100 21:00 22100 23100 

lil.e1P980098 ll-922 Acq17-JAN-98 03:23119 EI+ Voltage SIR 70P Noise13644 
321.8936 BS'l1B(:J56,30,-J.O) PrD(5,J,l,O.lO\,l4576.0,0.00\,l1 7) 1Ccp1DB225 
12.IAM;I;Z LABS Tez1:1l6l-l64 :rr.IH4376A 
10 

80 

60 
A2.J8Jr7 

40 

20 
A5.26E6 A9.J4Z6 

24100 2s,oo ru 

l.2V 

4.6E6 

;J.JE6 

Or_.,,.1-.,.1-.,..... ..... ..J.,..~--.--...-..t,..;i...,.~~~..,..i.~....,.....:;:~~.,..i.::::i.,,_..,.._,. __ ~.,.::.,._....,..__,. __ ,.._,.......,.._,. __ --..--..,..-.---.--~O.OEO 
;JO: 00 21: 00 231 00 

:rile1P980098 11-932 Acq1 7-J1lN-98 03123119 EI+ Voltage SIR 70P Noise184:J 
327.8847 BS'l1B(:J56,30,-3.0J PrD(5,J,l,O.lO\,J368.0,0.00\,7,IJ 1Ccp1DB:J25 
TRIJUR:i:.z LABS Tezt:l6l-l64 :rr.Il44J76A 
100 Al. 8E7 

80 

60 

40 A6.26E6 A7. OtiZ6 

:JO 

20100 .:U.100 22100 23:00 
lile1P980098 11-922 Acq1 7-J1Ul-98 03:23119 EI+ Voltage SIR 70P Noise1 752 
331.9368 BS'l1B(256,JO,-J.O) PICD(5,J,l,O.l0\,JOOS.O,O.OO\,r,r1 1CcptDB225 
12I.AM;LZ LABS TeJCt1l6l-l64 7'LIH4376A 
lOO A7. 3Z6 

80 

60 
AJ.24Z6 

40 

20 

24:00 25:00 Time 

5.6E6 

4.5E6 
A.l.39E7 

3.4E6 

2.JE6 

l.lE6 

24:00 

l.SE6 

.4E6 

l.J.E6 

7.J.ES 

3.6E5 

o,....,--_....,.......,.. ...... --................ ....,,...... ........... ...,.....,,.......,.....,......,.,.....,..._~..,... ............ --..-..... -...--..-...--.-...... --..-............ --.--..-.......... --~o.ozo 
20100 .:U.:00 22100 23100 

:rile1P980098 ll-922 Acq17-J1lN-98 03123119 EI+ Vbltage SIR 70P Noise17l8 
333.9338 BS'l1B(J56,J0,-3.0J PICD(S,3,l,O.l0\,2872.0,0.00\,:r,:rJ Zzp1DBJ25 
TRIAB!;LE LABS 2'&%1:1l6l-l64 7'LIH4J76A 
lOO AB. :zztS 

80 

60 
AJ.99Z6 

40 

20 

24100 :15100 1'.1a 

2.3E6 

.BZ6 

l.4Z6 

9.2Z5 

4.6ZS 

188 



ril.e1P980098 ll-922 Acq:7-JAN-98 03:23119 EI+ Voltage SIR 70P 
303.9016 Ezp1DB225 
TRI.AM;LZ LABS Tezt:l6l·l64 rr.Il44376A 
lOO 2l·l.1 

20139 

2.2:33 

l.4E7 

l.lE7 

8.lE6 

5. 4:86 

-2. -7E6 - --- --- - - ---

'..J.,..~...,....,......,....,....,..L.,~~1-¥..t,.;ll..,-.::.,.....,.::;.~....,..~ ...... ~~..lopl~4J.l,--lo.,.....r-'-i~""-r-...,r:....,....ip..,....,....,....i,....i..,.....,....,.....,~-,....,..._o. OEO 
19:00 20:00 21:00 .22100 23:00 

Pil.e1P980098 ll-92.2 Acq:7-J1Ul-98 03:23:19 EI+ Voltage SIR 70P 
Jl5.94l9 EzpiDB.2.25 
DIAM:LE LABS Tezt::l6l-l64 TLIH4J76A 
lO 23 06 

24:00 25:00 %!. 

l.3E6 

l.lE6 

7.9E5 

5.3E5 

2.6E5 

o•..J.,.._,....,....._..,_.,.....,....,_,_,._,....q._.,..t::...,..o;=:;:::::o,..........,....,...:;...,. .......................... ~ ............................................... .,.....,..... ........... _.~o.oro 
l9:00 20:00 21:00 22:00 23:00 

Pil.e:P980098 ll-922 Acq:7-JAN-98 03:23:19 :t:I+ Voltage SIR 70P 
319.8965 Ezp1DB225 
TRIAM:LZ LABS Tezt1l6l-l64 TLil44376A 
lOO l9 l8 

19152 

20:32 2l:57 

24:00 25100 rue 

9.3E6 

7.4E6 

5.6E6 

3.7E6 

l.9E6 

O•..J.,.. ...... ...,....._...-...J-~ ...... -4.J..,.-.....,...-4-Jo...,Ll.,J..1,-,.L.Jl--!.....;:::::!,:=....,:.a,... ...... ..,....,..:i..,.-,.._,....,.....,....,......,.. ...... ...,... ........... .,.....,....,......,,......_,.....,...._o.oro 
l9100 20100 2l:OO 22100 23100 

r.i.J.e:P980098 ll•922 Acq:7-J1Ul-98 03:231l9 EI+ vo.ltage SI1l. 70P 
JJl.9368 Ezp1DB225 
TRIANGLE LABS Tezt:l6l•l64 rr.Il44J76A 
lOO 2l·56 

80 

60 

40 

20 

21:38 

24100 25:00 Ti.me 

l.8E6 

l.4E6 

l.lE6 

7.2E5 

3.61:5 

0'..J.,....,....,.....,.....,....,....,.....,,_,_,.....,.....,....,....,....,.....,....,.....,.....,......,.L.,:1....r'~ .................. ..-....................... ....,....,.....,......,......,.....,.... ....... .,....,_, ...... ....,...,.. .... o.oro 
l9100 20:00 21:00 22:00 23100 

Pile:P980098 ll-922 Acq:7-JAN-98 OJ:23:l9 EI+ Voltage SIIl. 70P 
292.9825 Ezp1DB225 
TRIANr:LE LABS Tezt1l6l•l64 TLil44376A 
lOO l8•55 l9:36 20:l320138 2l:l8 2l:49 .22::u 22154 

24 :00 25:00 

24: Ol 

TJ.ae 

9.lZ6 

7.3E6 

5.5E6 

J.7E6 

l.8E6 

0 ._.,_ ....... ....,.....,.....,.....,.....,....,.... ..................... .,......,....,........,........,.....,__,.....,.._,......,......,. .................. ..,......,.... ........................................ .--...-.--.--....................................... 0.o:ro 
l9100 20:00 21:00 

r.i.J.e1P980098 ll-922 Acq17-J1111-98 031231l9 
330.9792 Ezp1DB225 
TR~LABS Tezt::l6l-l64 
lOO 

60. 

40 

20 

22100 23:00 
EI+ Vol Cage SIIl. 70P 

24: 00 25100 1'1.9e 

7.7E6 

6.2E6 

4.6E6 

3.U6 

l.5E6 

0 . ...,. .............. ....,.....,......,... ....... ..,.....,... .................... .,......,.....,........,_,......,._,....,.._,......,. .............. ...,.....,.....,.....,.... ....... .,_.,_ .................... ------------------........... o.oro 
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TLI Project: 
:lient Sample: 

44376A 
165,167,168/225 

·~ ·.-~ .- 1J 
i. -· ..:. . ' 

Method 23 PCDD/PCDF Analysis (a) 
Analysis File: U980031 

Client Project 
Sample Matrix: 

- ·Culp Aluminum Alloys- ------- -- --- --- ----- -----· -·----- -- ---- · -·· · ------·---- ·- ···· ---·- -- -- - -· --
M23TRAIN Date Received: 12117/97 Spike File: SPMIT204 

TI..IID: 194-59-14ACD Date Extracted: 12129/97 ICal: UF51058 
Date Analyzed: 01/06/98 ConCal: U980025 

Sample Size: 
Dry Weight 
GC Column: 

2.3.7,8-TCDD 
1.2.3.7,8-PeCDD 
1.2.3.4.7,8-HxCDD 
1,2.3,6, 7,8-HxCDD 
1,2.3.7,8,9-HxCDD 
1,2.3,4.6,7,8-HpCDD 
1,2,3,4,6,7,8,9-0CDD 

2.3,7,8-TCDF 
1.2.3.7,8-PeCDF 
r.;,4, 7,8-PeCDF 

2.3,4,7,8-HxCDF 
1.2.3,6.7,8-HxCDF 
2,3,4,6, 7,8-HxCDF 
1,2,3,7,8,9-HxCDF 
1,2,3,4,6,7,8-HpCDF 
1.2.3,4,7,8,9-HpCDF 
1,2,3,4,6,7,8,9-0CDF 

Total TCDD 
Total PeCDD 
TotalHxCDD 
TotalHpCDD 

Total TCDF 
. Total PeCDF 
Total HxCDF 
Total HpCDF 

1.000 
n/a 
DB-5 

Triangle Laboratories, Inc.® 

Dilution Factor: nla 
Blank File: U980026 
Analyst BB 

0.51 
3.6 
4.7 
7.4 

10.3 
40.0 
63.l 

64.6 
15.8 
28.7 
97.5 
32.5 
47.4 
2.8 

155 
25.6 

160 

76.5 12 
58.1 9 92.2 

114 7 
80.3 2 

370 16 
391 14 393 
403 13 
262 4 

Page 1of2 

801 Capitola Drive· Durham. North Carolina 2n13 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

% Moisture: n/a 
% Lipid: n/a 
% Solids: n/a 

0.77 
1.51 
1.23 
1.26 
1.28 
1.01 
0.85 

0.74 
1.61 
1.55 
1.27 
1.20 
1.25 
1.26 
1.07 
1.06 
0.89 

25:20 
29:38 
32:44 
32:49 
33:07 
36:03 
39:37 

24:39 
28:34 
29:18 
32:02 
32:09 
32:39 
33:23 
35:02 
36:33 
39:50 

PR_ 

E_ 

E_ 

E_ 

E_ 
PR_ 
E_ 

E_ 

E_ 

E_ 
E_ 

E_ 
E_ 
E_ 
E_ 

Min_PSR • l.01, l..AJIS 6.10.081 

Printed: 10:19 01/10/98 
~ ("\ 1 
.lJ 



TLI Project: 
Client Sample: 

13C1:z-2.3.7,8-TCDF 
13C12-2.3,7,8-TCDD 
13C 12- l .2.3, 7 ,8-PeCDF 
13Cu-1.2.3.7,8-PeCDD 
13C12-l.2,3,6,7,8-HxCDF 
13C12·1.2.3.6,7,8-HxCDD 
13Cirl.2.3,4,6,7,8-HpCDF 
13C1rl.2.3,4,6,7,8-HpCDD 
13C 12-1.2.3,4.6, 7,8,9-0CDD 

13C 1 2~2.3,4, 7,8-PeCDF 
13C1:z-l.2.3,4,7,8-HxCDF 
13C12-l.2,3,4,7,8-HxCDD 
13C12·1,2,3,4,7,8,9-HpCDF 

37C4-2,3, 7 ,8-TCD D 

13C12-l.2,3.7,8.9-HxCDF 
13C 12-2,3,4,6, 7,8-HxCDF 

13C 12- l .2.3 ,4-TCD D 
13C1rl.2.3.7,8,9-HxCDD 

44376A 
165,167,168/225 

3.0 
2.7 
3.0 
2.9 
3.1 
3.2 
3.4 
3.5 
6.4 

3.4 
4.1 
3~9 

3.7 

3.3 

3.2 
3.2 

75j 
68.4 
74.6 
71.4 
77.0 
80.8 
85.0. 
88.5 
80.0 

85.5 
104 
97.l 
93.7 

82.9 

80.7 
79.9 

Method 23 PCDD/PCDF Analysis (a) 
Analysis File: U980031 

40%-130% 
40%-130% 
40%-130% 
40%-130% 
40%-130% 
40%-130% 
25%-130% 
25%-130% 
25%-130% 

40%-130% 
40%-130% 
40%~130% 

40%-130% 

40%-130% 
40%-130% 

---- ---------·- ·--. -- ---- ------------------------· 

0.75 
0.80 
1.56 
1.49 . 
0.52 
1.24 
0.44 
1.03 
0.87 

1.54 
0.52 
1.23 
0.44 

0.51 
0.55 

0.82 
1.24 

24:37 
25:19 
28:34 
29:37 
32:09 
32:48 
35:01 
36:03 
39:36 

29:17 
32:03 
32:44 
36:32 

. 25:20 

33:23 
32:38 

25:09 
33:07 

Data Reviewer:-----~.......,.~------ 01110/98 

Triangle Laboratories, Inc.® 
801 Capitola Drive • Durham, North Carotina 2n13 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

Page 2 of 2 MITl.PSR vl.01, LARS 6.J0.081 

Printed: 10:19 01/10/98 
-· n n 
l~~ 



Data Review By: 

Initial .... Date ... 

k- i,.1],1~ calculated Noise Area: 

The Total Area for each peak with an ion abundance ratio outside 
~atio limits has been recalculated according to met.hod requirements. 

Page No. 
Ol/l0/98 

Compoun_d/ 

_ l - _Listing _of. 09.80031B. dbf . ____ _ 

Matched GC Peaks I Ratio I Ret. Time 

l.00 

· M_Z. . . . QC. Log Omit Why .. RT. OK Ratio Total. Area. . . Area. Peak .1. . Area. Peak. 2. . Rel. RT Compound. Name. . ID. . Flags . 

TCDF 0.65-0.89 0.867-1.079 

304-306 DC NL 0:00 RO 0.59 6' 422. 82 0.000 

K 21: :27 0.7S 81,98S.40 3S,099.80 46,88S.60 0.871 

K 2l:S8 0.74 79,054.70 33,749.00 4S,305.70 0.892 

K 22:12 0.74 87,376.20 37,.:169.40 S0,106.80 0.902 

K :22:35 0.74 4Sl,067.00 19.:1,246.00 258,8.:11.00 0.917 E 

K :22: SS 0.74 .:191,646.00 U4,:256.00 ~67,390.00 0.931 E 

K .:13 :19 0.73 3.:12, 976. 00 136,663.00 186,313.00 0.947 E 

K :23:35 0.74 .:1.:13, 884. 70 95,304.70 1.:18,580.00 0.9S8 E 

23:49 0. 74 267,897.00 114,147.00 153,750.00 0.968 E 

24: 02 0.75 356,664.00 152,480.00 204,184.00 0.976 E 

:24: 13 0.74 136,966.90 58,449.90 78,517.00 0.984 
24: 27 0.75 126,685.20 54,168.60 7:2,516.60 0.993 
:24:39 o. 74 S76,292.00 :Z45,114.00 331,178.00 l. 001 2378-TCDF AN E 

:Z5:03 0.75 141, 772.10 60,686.30 81,08S.80 1.018 
25:16 0.75 115,529.70 49,697.50 65,832.20 l. 026 
25:32 0.73 21,012.72 8,867.82 12, 144. 90 l. 037 
26::22 0.74 14' 968. 77 6,388.32 8,580.45 l.07l 

304-306 16 Peaks 3,:295,778.39 

rC12-TCDF 0.65-0.89 0.959-1.041 

16-318 DC NL 0:00 RO 1.27 79.86 0.000 

DC WL 22:24 0.82 598. 41 0.910 

DC WL 22:59 0.84 953.20 0.934 
24: 03 0.80 378.73 168. 4 3 :no.Jo 0.977 
24: 37 0.75 28,763.40 12, :283 .10 16,480.30 l.000 13Cl2-2378-TCDF ISO 

25:17 0.76 481. 83 207.64 :274.19 1.027 

DC WH 26:09 0.85 520.21 1.062 

DC WH :26:45 RO 0.93 175.85 1.087 

DC WH 26:54 0.86 106.79 1. 093 

316-318 3 Peaks 29,623.96 

----------------------- Above: TCDF I TCDD Follows ----------------------

TCDD 0.65-0.89 
320-3J.:i DC NL 0:00 RO 0. 49 177.34 

NK :2:2: 48 o. 77 188, 101. 40 8:2,050.40 
NK :23:11 0.77 1:23,705.30 53,974.40 
K :23:28 0.81 1:2, 374 .19 5,541.73 
K 24:09 0.76 45,571.30 19,743.60 

24:2S 0.78 :24,302.90 10,684.90 
24 :49 0.79 12,193.61 5,382.70 

M .:15: 14 0.77 46,900.00 .:10,400.00 
AN :25::20 0.77 3,1.:10.00 l,360.00 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive· Durham, North Carolina 27713 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

0. 895-1. 047 
0.000 

106, 051. 00 0.901 E 

69,730.90 0.916 
6,832.46 0.9:27 

25,8:27.70 0.954 
13,618.00 0.964 
6,810.91 0.980 

.:16,500.00 0.997 
1,760.00 1.001 2378-TCDD AN PR 

Printed: 10:20 01/10/98 
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Page No. List.ing of 0980031B.dbf 

01/10/98 Kat.ched GC Peaks / Ratio I Ret. Time 

Compound/ 
M_Z .••• QC.Log Omit Why .. RT. OK Rat.io Total.Area ... Area . Peak . 1. . 

.:25:30 0.77 5,665.08 l,469.30 

.:25:40 0. 77 6,1u·. 11 l,675.43 

.:25:53 0.74 l,034.66 868.00 

·· l6: 19 ... --0. 74-- .l, Ol4 .. l7 .. -----859 .. 48 

3.:20-3.:2.:2 ll Peaks 47:2,137 .3:2 

37Cl-TCDD 
3.:28 DC lfL 0:00 7:2.01 

DC WL ll:48 1,369.49 

DC WL .:23:04 l,604.15 

DC WL l3:l0 1,098.75 

:23::2:2 339.47 3J9.47 

l3:58 43,739.:ZO 43,739 . .:20 
:24::20 :299.09 299. 09 
:24: 40 474.30 474.30 
l4:50 145. 6l 145.62 
25:13 154. 61 154. 61 

25:20 16,5:26.10 16,5:16.10 

25:43 16,653.10' 16,653.10 
25:55 l38. 93 238.93 
26:33 108.95 108.95 
l6:39 9l.96 9l.96 
26:46 ll0.96 l:Z0.96 

328 12 Peaks 78,993.29 

13Cl2-TCDD 0.65-0.89 
33:1-334 DC lfL 0:00 RO 1. 32 35. 01. 

:24: 10 RO 1.:23 ll3.69 86.19 
:25:09 0.8l :26,033.30 11,695.30 
:25:19 0.80 19, 9ll. 79 8,837.59 
25:39 0.74 807.:25 344. 39 
25:57 RO 1.01 58.85 33.46 
l6:03 RO 0.31 95.56 41.57 
l6:17 RO 1. 07 41. ll l4.96 

332-334 7 Peaks 47. 081. 66 

----------------------- Above: TCDD / PeCDF Follows 

PeCDF 1. 32-1. 78 
340-34:2 DC lfL 0:00 1. 40 l7. 48 

26:35 1.52 2ll,9l8.30 133,908.00 
l6: 46 RO 1.17 6, 471. 93 3,933.9l 
l6:55 RO 6.68 1, 613 .18 4,2l3.l9 
27:03 RO 10.17 874 .ll 3,486.10 
27: 14 RO 8.05 1,094.97 3,456.68 
27:35 1.66 73,443.20 45, 8:28 .40 
:27:43 1.54 490,937.00 :297,760.00 
:27:54 1.65 111,984.30 69,736.30 
:28:ll 1.60 191,779.lO U7,964.00 
:28:18 1.56 :174,484.00 167,073.00 

M l8:30 1.55 lll,:Z00.00 68,:Z00.00 
AN :28:34 1. 61 9:2,000.00 56,800.00 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive· Durham, North Carolina 2n13 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

Area . Peak. l .. Rel. RT Compound. Name .. ID .. Flags. 

3,195.78 1.007 
3,469 . .:28 1. 014 
1,166.66 1.0ll 

-- ..... --l.164 .. 69 ...... 1 ... 039 ..... -··- ------ -- ----- -- --- -------·-

0.9:21-1.079 
0.000 
0.901 
0.911 
0.915 
0.9:23 
0. 947 
0.961 
o.974 
0.981 
0.996 
1.001 37Cl-TCOD CLS 
l.016 
1.024 
1. 049 
1.053 
1. 057 

0. 921-1. 079 
0.000 

69.88 0.955 
14. 338. 00 0.993 l3Cll-ll34-TCDD RSl 
11,084 . .:20 1. 000 13Cl2-2378-TCDD ISl 

462.86 1. 013 
33.:!5 1. Ol5 

133.71 l. 029 
23.29 1. 038 

---------------------

0. 925-1. 065 
0.000 

88,020.30 0.931 
3,351.38 0.937 

63l.6l 0.94l 
34l.83 0.947 
429.40 0.953 

:17,614.80 0.966 
193,177.00 0.970 E 

4l,l48.00 0.977 
73,815.:20 0.987 

107. 411. 00 0.991 E 

44. 000. 00 0.998 
35,:200.00 1.000 12378-PeCOF AN 

Printed: 1 0:20 O 1 /1 0/98 
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Page No. 3 Listing of 0980031B.dbf 

01/10/98 Mat.ched GC Peaks / Ratio I Ret. T illle 

Compound/ 
M_Z .... QC. Log Omit. Why .. RT. OK Ratio Total. Area ... Area. Peak .1 .. Area . Peak. 2 .. Rel.RT Compound. Name .. ID .. Flags. 

28:44 1. 59 78,573.30 48,282.90 30,290.40 1. 006 

28: 52 1.65 135,871.70 84,681.20 51,190.50 1.011 

.29.:.18 .. _ .. l..55 _____ 16:2, 44:2 .. 80 98,84:2.50------ 63,.600 .30---1-.0:26 --234 78--PeCDF · ··-AN·· - -- - ·-- -- ·----

29: 27 1.55 230. 219 .10 139,783.00 

29:46 1.67 46,447.90 :29,036.80 

30: 14 1.56 :21, :294 .15 1::2,979.70 

340-342 18 Peaks 2,:253,659.25 

l3Cl::2 • PeCDF 1. 3:2·1. 78 

352-354 DC NL 0:00 RO 1.20 30.44 

26: 24 RO 1.16 116.56 70.85 

26: 36 RO 1.93 103.50 78.21 

26: 46 1.54 135.65 8:2.28 
27:08 1. 46 12.28 7 .:28 

27: 22 1.73 149.18. 94.45 

27:43 1.60 260.83 160.54 

27:55 1.53 958.40 580.33 

28:18 RO 3:2.58 504. 77 6,449. 74 

28:34 1.56 2:2,191.91 13,517.80 

:28:51 1.59 754.48 463.36 
29:03 RO 3.04 140 .17 167. 23 

29:17 1.54 18,338.70 11,127.20 
29:33 1.66 675.57 422.07 

29:52 RO 1.19 232. 95 141.60 
29:59 RO 3.16 51. 20 63.39 
30:16 RO 1.03 185. 77 112.92 

352-354 16 Peaks 44,811.92 

---------------------- Above: PeCDF I PeCDD _Follows 

PeCDD 1. 3:2-1. 78 

356-358 DC NL 0:00 RO 1. 0:2 14.13 
D DC WL 27:35 RO 0.75 1,032.72 

27:50 RO 1.07 107' 958 .12 65' 621. 60 
28:18 RO 1.:25 7,456.68 4,532.49 
:28:32 1.53 76,190.60 46,099.70 
28:41 1.53 13,846.01 8,374.55 
28:5:2 1.58 50,543.60 30,962.40 

29:02 1.58 7,218.33 4,419.59 
29:07 1.55 15,000.66 9,126.47 
29:20 1.53 18,970.71 11,485.80 
29:30 RO 0.83 9,212.00 5,599.45 
29:38 1.51 13,287.99 7,991.37 
29:45 l. 56 8,999.70 5,478.95 
30:05 l.58 7,994.83 4,893.29 

356-358 1:2 Pea.ks 336,679.:23 

13Cl2-PeCDD 1. 32-1. 78 
368-370 DC NL 0:00 RO 0.94 9.34 

27:48 RO 3.43 97.36 130.93 
28:06 RO 2.01 17.90 14.12 
28:15 l.58 79.72 48.80 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive· Durham, North Carolina 27713 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

90,436.10 1.031 E 

17,411.10 1.04:2 
8,314.45 1.058 

0.860-1.140 
0.000 

60.86 0.924 
40.59 0.931 
53.37 0.937 

5.00 0.950 
54.73 0.958 

100.29 0.970 
378.07 0.977 
197.95 0.991 

8,674.11 1.000 13Cl:2·PeCDF 123 IS2 
291.1:2 1.010 

54. 97 1.017 
7,211.50 1.025 13Cl2·PeCDF 234 SORl 

253.50 l. 034 
119. 09 1.046 

20.08 l. 050 
109.30 l. 060 

---------------------

0. 935-1. 022 

0.000 
0.931 

61,210.00 0. 940 
3,619.39 0.956 

30,090.90 0.963 
5, 471. 46 0.968 

19, 581. 20 0.975 
2,798.74 0.980 
5,874.19 0.983 
7,484.91 0.990 
6,707.67 0.996 
5,296.62 l. 001 12378-PeCDD AN 
3,520.75 1.005 Q 
3,101.54 1.016 

0.865-1.135 
0.000 

38.18 0.939 
7.02 0. 949 

30.92 0.954 

Printed: 10:20 01 /10/98 
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Page No. 
01/10/98 

Compound/ 

4 Listing of 0980031B.dbf 
Matched GC Peaks / Ratio I Ret. Tille 

M_Z .••• QC.Log Omit Why .• RT. OR Ratio Total.Area ... Area.Pealc.l .. Area.Peak.2 .. Rel.RT Compound.Name .. IO .. Flags. 

368-370 

28 : 3 2 RO l . 24 
29:20 RO 0.62 

29:37 1.49 
29: u 1.41. 
29:56 RO 2.37 
30:02 RO 

30:17 RO 

30:37 RO 

ll Peaks 

0.33 
6.82 
0.34 

60.20 
19.59 

10,959.04 
1,571.16 ... 

45.01 
28.92 
43.63 
78.80 

13,001.33 

36.59 
11.91 

6,565.88 
. .. 918 .. 59 .... 

41.90 
17 .58 

116.63 
47 .90 

29.42 0.963 
19.36 0.990 

4,393.16 l.000 l3Cl2·PeCOO 123 IS3 
652 .. 57.. __ l .. 0.04 __ . 

17.65 l.Oll 
52.80 l.014 
17.ll 1.023 

142.27 l.034 

---------------------- Above: PeCOO I HxCOF Follovs ---------------------

HxCOF 
374-376 

374-376 

AN 
M 

13Cl2·HxCOF 
384-386 

384-386 

DC NL 

l.05-1.43 
0:00 RO 0.92 

31:05 l.26 
31:14 l.26 
31:23 l.20 
31:32 l.26 
31:41 
31:52 
32:02 
32:09 
32:16 
32:26 
32:39 
33::23 
33::28 

l. 26 

l. 34 
l. :27 
l. :20 
l.26 
l.26 

l.:25 
l. :26 
1.:25 

13 Peaks 

0.43-0.59 
DC NL 0:00 RO l.3:2 

31:05 RO 

31: 13 RO 

31:30 RO 

31:33 RO 

31: 50 RO 

32:03 
32:09 
32:24 
3:2: 38 
3:2:55 RO 

33::13 
ll Peaks 

1.81 
0.80 
l.13 
l. 60 
1.82 
0.52 
0.52 
0.51 
0.55 
1.76 
0.51 

4,978.94 
194,950.10 
417,15:2.00 

36, 091. 60 
53, 3:2:2. :20 
:29,294.80 
5,044.60 

391, 030. 00 

16:2,153.10 
48,434.80 
75,865.00 

185,974.:20 
9,560.00 

50,900.00 
1,659,772.40 

65.79 
46.27 

595.03 
1:17.07 

:16.67 
120.20 

13. 6:21.10 
15,9:25.09 

663.29 
14,896.8:2 

217.ll 
ll,596.17 
57, 834. 82 

108,558.00 
23:2,369.00 
19,695.90 
29,695.60 
16,336~60 

:2,892.35 
:218,602.00 
88,312.10 
27,010.50 
4:2, 277 .40 

103. :229. 00 

5,330.00 
418,300.00 

55.52 
315.47 
95.44 
418.19 

144 .53 
4,653.76 
5,440.09 

223.94 
5, :295.ll 

4153.48 
3,917.ll 

0.96:2-1.047 
0.000 
0.967 86,39:2.10 

184,783.00 
16, 395'. 70 
:23,626.60 

0.971 
0.976 
0.981 

l.:2,958 . .:20 0.985 
2,15:2.:25 0.991 

E 

E 

172,4:28.00 0.996 123478-HxCDF 
73,841.00 l.000 1.:23678-HxCOF 
21, 424. 30 l. 004 

AN E 
AN 

33,587.60 l.009 
82,745.20 1.016 234678-HxCOF 

4,:230.00 1.038 123789-HxCDF 
:2:2,600.00 1.041 

AN E 
AN PR 

0. 876-1.1:24 
0.000 

30.64 
394.06 
84.15 
17.66 
79.60 

8,967.34 
10,485.00 

439.35 
9,601.71 

143. 78 
7,679.06 

0.967 
0.971 
0.980 
0.981 
0.990 
0.997 l3Cl2·HxCDF 478 SUR2 
1.000 l3Cl2-HxCOF 678 IS4 
1.008 
1.015 l3Cl2·HxCDF :234 ALT2 
1.024 
1.038 l3Cl.4l·HxCDF 789 ALTl 

---------------------- Above: BxCOF I HxCOD Follove ---------------------

HxCOD 
390-392 

D 

DC NL 

D SN 

l.05-1.43 
0:00 RO 0.4.:2 

31:.:26 RO 0.45 
31:35 1.25 
3.:2:01 l..:2:2 
32:14 l.22 

417. 85 
539.64 

27,935.00 
147,092.10 

67,560.90 

15,540.20 
80,941.80 
37,122.10 

Triangle Laboratories, Inc.® AnalyUcal Services Division 
801 Capitola Drive· Durham, North Carolina 2n13 
Phone: {919) 544-5729 • Fax: (919) 544-5491 

0.958-1. 014 
0.000 
0.958 

12,394.80 
66,150.30 
30,438.80 

0.963 
0.976 
0.983 

E 

Printed: 10:20 01/10/98 



Page No. 
01/10/98 

Compound/ 

5 Listing of 0980031B.dbf 
Matched GC Peaks I Ratio I Ret. Ti.me 

M_Z .... QC.Loq Omit Why .. RT. OK Ratio Total.Area ... Area.Peak.l .. Area.Peak.2 .. Rel.RT Compound.Name .. IO .. Flaqs. 

32:24 l·.18 10,7:22.53 5,810.30 4,912.23 0.988 

32:44 i.:n 11,056.60 6,101.00 4,955.60 0.998 1.23478-HxCOO AN 

·- 3::2: 49 . -:--1-. ::26 . -· ::2::2;-430 .·44 -- --n-, 517 :·oo -- - · ----9;-913'.·44-·1 ~-001-1:23678-HxCOO ··-·· AN -- - - ----------- -- - . 

390-392 

13Cl::2-HxCOD 
402-404 

402-404 

DC NL 

33:07 
7 Peaks 

0:00 
3::2: 03 
3::2: 44 
32:48 
33:07 

4 Peaks 

1. ::28 30, 0::24. 80 
316,8::2::2.37 

i. 05-1. 43 
RO ::2.18 41. 46 

RO 0.88 54 .::21 

1. 23 8,77::2.48 
1. ::24 1::2, 341. 48 
1. ::24 15, 357. 7::2 

36,525.89 

16,831.50 13,193.30 1.010 1:23789-HxCOO AN 

0. 970-1. 030 
0.000 

30.01 34.06 0.977 
4,841.31 3, 931.17 0.998 13Cl::2-HxCOD 478 SUR3 

6,84::2.51 5,498.97 1.000 13Cl2-HxCDD 678 IS5 
8,497.16 6,860.56 1.010 13Cl:2-HxCOD 789 RS::2 

---------------------- Above: HxCDO / HpCOF Follows ---------------------

HpCOF 0.88-1.20 0. 996-1. 049 

408-410 DC NL 0:00 RO 0.77 111. 0::2 0.000 

35: 02 1. 07 585, 811. 00 30::2,399.00 283,412.00 1.000 1234678-HpCDF AN E 

35:17 1.04 118,835.20 60,588.10 58,247.10 1.008 

35:27 1.06 154,379.50 79,478.80 74,900.70 1.012 E 

D DC NH 35:55 RO 1.73 1,117.51 1. 026 

D DC NH 36: 01 RO 3.39 716. 92 1. 029 

36:33 1.06 75,223.70 38,661.30 36,562.40 1. 044 1234789-HpCOF AN 

408-410 4 Peaks 934,249.40 

13Cl2-HpCOF 0.37-0.51 0 .943-1.114 

4l8-4:.ZO DC NL 0:00 RO :.z. 66 71. 22 0.000 

35: 01 0.44 10,726.26 3,::255.06 7' 4 71. 20 1.000 13Cl2-HpCOF 678 IS6 

36:32 0.44 8,063.95 2,444.77 5,619.18 1. 043 13Cl2-HpCOF 789 SUR4 

418-420 2 Peaks 18,790 . .21 

---------------------- Above: HpCDF I HpCOO Follows ---------------------

HpCDD 0.88-1.20 0.975-1.005 

424-426 DC NL 0:00 0.91 90.06 0.000 

D DC WL 35:10 RO 0.43 1,890.28 0.975 
35:10 1.00 98,857.60 49,385.70 49,471.90 0.979 E 

36:03 1.01 98,139.60 49,229.30 48,910.30 1.000 1234678-HpCOD AN E 

424-426 2 Peaks 196,997.20 

13Cl2-HpCOD 0. 88-1. 20 0.972-1.028 

436-438 DC NL 0:00 . 1. 03 44. 07 0.000 
36:03 1.03 9,863.19 5,003.93 4,859 . .26 1.000 13Cl2-HpCOO 678 IS7 

436-438 1 Peak 9,863.19 

---------------------- Above: BpCOO / Octa-COO and CDF Follows ----------
OCOF 0.76-1.02 
442-444 DC NL 0:00 RO 4.74 53.73 

39:50 0.89 368,276.00 173,289.00 
442-444 1 Peak 368,276.00 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive· Durham, North Carolina 27713 
Phone: (919) 544-5729 •Fax: (919) 544-5491 

0.899-1.101 
0.000 

194,987.00 1.006 OCOF AN E 

Printed: 1 0:20 01/10/98 
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Page No. 
01/10/98 

Compound/ 

. 6 Listing of 0980031B.dbf 
Matched GC Peaks / Ratio I Ret. Time 

M_Z. . . . QC. Log Omit Why .. RT. OK Ratio Total. Area. . . Area. Peak .1. . Area. Peak. 2. . Rel. RT Compound. Name. • ID. . Flags. 

OCDD 
458-460 DC NL 0:00 

39:37 
459..:460. -- -1-Pealc 

l3Cl2·0CDD 
470-472 DC NL 0:00 

0.76-1.02 
RO 0.66 

0.85 

0. 76-l. 02 
RO l.26 

19. 24 
117,123.00 

. 117' 1:23. 00 -

17.46 

53,705.10 

0.899-1.101 
0.000 

63,417.90 l.000 OCDD 

0.996-1.004 
0.000 

AN 

39:36 0.87 13,394.37 6,22:2.20 7,172.17 l.000 13Cl2·0CDD IS8 
4 70-472 l Peale 13,394.37 

Column Description ............ "Why" Code Description ......... QC Lo<j Desc ........ . 

M_z ·Nominal Ion Mass(es) 
.. RT. ·Retention Ti.me (mm:ss) 
RAt.l ·Ratio of M/M+2 Ions 

WL·Below Retention Time Window A-Peak Added 
WH·Above Retention Time Window It-Peale Kept 
SN-Below Signal to Noise Level D·Pealc Deleted 

OK ·RO•Rlltio Outside Limits <M·Below Method Detection Limit T·Tillle Changed 
Rel.RT-Relative Retention Time NL-Channel Specific Noise Level M·Pealc Area Changed 

N·Name Changed 
X·Ether Interference 

••• End of Report ••• 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive· Durham, North Carolina 2n13 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

Printed: 10:20 01/10/98 
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7:ile:U9800Jl ll-724 Acq: 6-.nlN-1998 21:15:02 GC EI+ Voltage SIR 70S Noiae:l397054 
303.9016 7:2 BSC1B(256,30,-3.0J P1C1J(9,5,3,0.l0\,55882l6.0,l.00\,7,T) l:zptNDB5US 
~IANGLE LABS TtU:t:l65,l67,l68/225 TI.Il44376A 
100 .&2. 5D 

Al.52E9 

5.6E8 

4.5E8 

3.4E8 

2.2E8 

l • .lEB 

o'.+--'-.,:.._,._.,...~""""'~ ... ~ ..... --1..,.......;:..~--,..:..-+-~..i..,--1..,.....~~~w..~ ..... -+~,.1.....,:i..~ ...... --................ ....,!='--............. --.~o.ozo 
22:00 23:00 24100 25100 26:00 

7:ile:CT98003l ll-724 Acq: 6-J11N-l998 2l:l5:02 GC KI+ Voltage SDl 70S Noiaer2362656 
305.8987 7:2 BSC1B(256,30,-3.0) P1C1J(9,5,3,0.l0\,9450624.0,l.00\,7,!l') l:zprNDB5US 
2!lll'AMi::Ll: LABS Tezt:l65,l67,l68/225 TI.Il44376A 
100 A3. lD 

80 

60 

1'ime 

7.5E8 

6.0EB 

4.5E8 

40 A2.59E9 3.0EB 

20 l.5E8 

0'.+--'-.,:.._,._...,...~-.l,~..-~ ....... --1..,......;:..~--,..:..-+-....+..i..,,....J..,....~~~W-~ ..... ..+~,J.....,:i..~....,.--...... ...,.......,.~!='--....-...,. __ ,L.O.DEO 
22: 00 23: 00 24: 00 25: 00 26: 00 

7:ile:U98003l ll-724 Acq: 6-.nlN-1998 21:15:02 GC EI+ Voltage SDl 70S Noise1285SO 
315.9419 7:2 BSC1B(256,30,-3.0) P1C1J(9,5,3,0.l0\,ll4320.0,l.00,,7,T) EJcp:NDB5US 
~IABGLE LABS Tezt:l65,l67,l68/225 TI.Il44376A 
10 Al. 3E8 

!l'.iJlle 

2.9E7 

2.JE7 

l.7E7 

40 l.2E7 

20 5.8E6 

o~_,.--,.......,.......,........,--.,.-...,..--.--..-"i""--..--.--...--...--.--,-...--.---.'--~.,....,......,.-,,_..,.._,.--..-..,.. ..... -...,.......,......,........,~o.oro 
22: 00 23: 00 24: 00 25: 00 26: 00 

7:ile:U98003l ll-724 Acq: 6-.nlN-1998 2l:l5:02 GC EI+ Voltage SDl 70S Noise122559 
317.9389 7:2 BSC1B(256,30,-3.0) P1C1J(9,S,3,0.l0\,90236.0,l.00\,7,r) EJcp:NDB5US 
2!lll'ARGLE LABS Tezt:l65,l67,l68/225 TI.Il44376A 
lOO Al. SES 

80 

60 

40 

20 

o+-....,..--.--,.......,.........,..._,.--.--..,.........,...-;i--.--..,.........,... ..... __ ,_...,-..,......,......,.i;.....,,:-,......,.....,..__,.. __ ,.......,.......,........,.....,,.._.,.......,...__,..--.-i-
22: 00 23 I 00 24 I 00 25 I 00 

7:iletCT98003l ll-724 Acq: 6-.nlN-1998 2l:l5t02 GC EI+ Vo.ltage SDl 70S 
330.9792 7:2 l:zp1NDB5US 
22I.AM;J;E LABS Tezt:l65,l67,l68/225 TI.Il44376A 

26100 

1'.iJDe 

.5E7 

loo 21:42 22122 22:5 23:41 24:08 21.,1;.;;o ...... ~2;;;.5.o.';.08~2:;5::,.:1:,:3:.:o:.... __ ,.....2;;.;6"'· ... 1;.;;3......,...,....,_._"i= 7.lE7 

40 

5.7E7 

4.3E7 

2.9E7 

20 l.4E7 

O·-+-...... --....-....--.---.--..-...... --.--.,........,... ...... --..-....--...--.--..--....... -.---.--...... -.--.-----..-...... .....,.--..-...,...-...--....-...--.---..J-O•OEO 
22: 00 2J I 00 24 I 00 25: 00 

7:ile1CT98003l ll-724 Acq1 6-J11N-l998 21:15102 GC EI+ Voltage SIR 70S 
375.8364 712 l:zp1NDB5US 
fllIJINtaI.E LABS TtU:t:l65,l67,l68/225 '1!Lil44376A 
lOO 

26100 Tim 

5.JE5 

4 .2E5 

J .2Z:S 

2.1.Z5 

20 :24122 .l.1.Z5 

01~.._......., ....... .-~...,........,--.,...c::;=:::;:::=.,--~~...,......,__.;:,=~::=;::~:!icilflll!..--::;,l....,...~c:::;~.,1.....;,....;~.....,--...... ...-:..:.-:......,.--.,..C.O.OEO 
221 00 23: DO 21:00· 25100 26100 1'im 
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1'il.e1U9800Jl ll-724 Acq: 6-J.111-l998 .2l1lS10.2 GC EI+ Voltage SIR 70S Noise:J857J 
319.8965 1'1.2 BS'0'11(256,J0,-3.0) P10J(7,5,J,O.l0\,154.29.2.0,1.00\,1',1') Ezp1NDB511S 
~IANl:LZ LABS 1'eit:l65,l67,l6B/225 f'Lil44376A 
lO 

A5.40E8 

l. 7ES 

l.3E8 

l.OES 

6. 7E7 
Al.97E8 J .JE7 

-f-'-..,,...::...,.....1-.,....~....::~--.--....,..--.,....""-,"'"""..:;.......;:::p...__,..-1;..,;i,--,....:;...,..-..:,,,,........:;::.......:;:.~,;;.;.;;..;;_;;.;;.;...;,....;~.-;....;.,.;..;....;;p....;'--'·~·O.OE0--
.23100 .24100 .25100 26:00 

7il.e1U98003l ll-7.24 Aeq: 6-.1all-l998 2111510.2 GC EI+ Voltage SIR 70S Noiser79408 
3.2l.89J6 1'1.2 BS'O'B(.256,J0,-3.0) P10J(7,5,3,0.l0\,3l763.2.0,l.00\,1',1') Ezp1NDB511S 
2!2.IAM::LJ: LABS 1'ezt:l65,167,l68/2.25 f'Lil44376A . 
100 

80 
A6.97E8 

1'.ta 

.2.lZS 

1. 7E8 

60 l.3E8 

40 8.61:7 

.20 4.JE? 
A6.83E7 

o·~--~_,.....1-.,....~....::~--........... --...-'--~~-..:,... ..... ..-1;..,;i,--,....:;...,..-..:,,,,........:;::.......:;:.--.,.-...,..---....-....... --...... ---........... ~o.oz:o 
.23100 .24:00 25:00 .26:00 

1'il.•1U98003l ll-724 Acq: 6-J.111-1998 .21:15102 'r;c EI+ Voltage SIR 70S Noise1lJ04l 
331.9368 1'1.2 BS'O'B( 256,30, -3. 0) P1CD(7, 5,3, 0 .lO\, 52164. O, l. 00\,1',1') Ezp:NJJB5US 
~IANr;LE LABS 1'ezt:l65,l67,l6B/2.25 f'Lil44376A 
lOO Al. 

8.84E7 

23: 00 .24: 00 25: 00 26: 00 
1'il.e1U98003l ll-7.24 Acq: 6~-1998 .2l:l5r02 GC EI+ Voltage SIR 70S Noise:989l 
333.9338 1':.2 BSUB(.256,30,-3.0) P1CD(7,5,J,O.l0\,39564.0,l.00\,1',1') EzprNJJB5US 
12IAJVIO'LE LABS 1'ezt:l65,l67,l68/.225 'l'Lil44376A 
lOO Al. JES 

so l.llEB 

1'.iAle 

3.5E7 

.2.8E7 

60 .2.lE7 

40 l.4E7 

.20 7.0E6 

o-i--------.----........... ---...... ---..-...... --...-------...... ---.,.... ..... --...,...---.-L...,...,l;.....,....;::...,--...,.---.--...,..---....-..... ---...... ---........... ~o.oEo 
.2J I 00 .24 I 00 25 I 00 .26: 00 

1'il.e1U9BOOJl ll-1.24 Acq: 6-JMl-1998 .21:15102 GC EI+ Vo.ltage SIR 708 Noise1J600J 
3.27.8847 1'1.2 BSUB(.256,JO,-J.O) PED(7,5,J,O.l0\,l440l.2.0,l.00\,1',1') Ezp1NJJB5r1S 
12.I.AM;LE LABS 1'ezt:l65,l67,l6B/2.25 'l'Lil44376A 
lOO A4. 7E8 

Al • 65E8 A.I. 67EB 

30 
A.2.601:7 

1'.iAle 

9.9E7 

8.0E7 

6.0E7 

4.0E7 

o-+--= ..... -.~:io;:o ..... .,......, __ ...,.. __ ~--~..,.--.... __ ,,___, __ ....,.. __ ,,_....., ......... ~ ..... ......oj:......,.,. __ .,......., __ ...,.. __ .,.... __ ..--..~o.oz:o 
.23 I 00 .24 I 00 .25 I 00 

1'il.e1U98003l ll-7.24 Acq: 6-JMl-1998 2l:l5:0.2 GC EI+ Vo.ltage SIR 70S 
330.979.2 1'1.2 EzpsNDB5US 
12:rAIR;I.E LAJIS Tert1l65,l67,l68/.2.25 r:Lil44376A 

26t00 TU 

loo .2.2: 5.2 .23 i 41 .24, os 24 ....,4..,o,__...;2:;,;5;.;:.,.o;.;s._..,.:.2:.5.\..' 3;.;0::.---~-.,..2-6,...:_1_3~--.,.,......_.--f 7. iz1 

5.7E7 

4.JE7 

.2.9E7 

l.41:7 

O·-+---.---..----.---....---,.--..... --....-------..--.....---..----.---.---...------..... ---.-__,.---.---.... __,.--..... --...,...--.---..~o.oz:o 
.23, 00 34100 .26100 TU 

" ."\ 0 .:.u 



7ile:U9800Jl #l-724 Acq: 6-J11N-l998 2l:l5:02 GC EI+ Voltage SIR 70S Noise:8006 
339.8597 P:2 BSUB(256,30,-3.0) PICD(7,5,J,O.l0\,J2024.0,l.00\,7,T) l:zp:NDB5US 
22IABGLZ LA.BS Tezt:l65,l67,l68/225 -rr.I#44376A -
lO A.2. BE9 

Al.67E9 

6.9ES 

5.SES 

4.2ES 

2.SES 

l.4ES--- -- -- -

'..l.-.J.-~~--~.-. ....... ~...-~,.t.-...1,.~;r;.....:::.~....,....1.....,.::""-..-~.....:l~~~-.-'-.,.%.._,.~..,..~ ..... ...,..~..,..::::w.,~-...~..,.....~O. OEO 
27:00 .2S100 29100 30100 -

7:1.l.e1C198003l ll-724 Acq1 6-.13N-l99S .2l1lS102 GC EI+ Volta99 SIR 70S Hoiae15736 
34l.S567 712 BSUB(.256,30,-3.0) PXD(7,5,3,0.l0\,22944.0,l.00\,7,r) l:zp1RDB5US 
22IAM!OLZ LA.BS Tezt:l65,l67,l6S/225 '.r.Lil44376A 
100 Al. 3%9 

so 

T.iae 

4.6ES 

3.6ES 

60 Al. 07E9 2. 7ES 
AS.BOES 

40 l.SES 

20 9.lE7 

O..i_-1--~--..,_~..--...~...--..,,.t.-.J.,-.....::i;......::..,.c;;:;_,.....1-~"""",......~....::i:,._~~...,...1..-.::i:.......,.~~~,......--,...~..,..::::oi.,~....,..~..,.....LO.OEO 
27:00 28100 30100 

7il.e1C198003l ll-724 Acq1 6-JAN-1998 2l:l5102 GC EI+ Voltage SIR 70S Noise:9250 
351.9000 712 BSUB(256,30,-3.0) PJIJJ(7,5,3,0.l0\,37000.0,l.00\,7,T) l:zp1NDB5US 
TRIANr:LE LABS Tezt:l65,l67,l6S/225 '.r.Lil44376A 
100 Al. 5E8 

80 

60 
A6.45E7 

Al.llES 

rue 

3.5E7 

2.8E7 

2.lE7 

40 l.4E7 

20 7.0E6 

O..i_..,.....--,,......-,..~...,...~...---.~-.-~....-~,.....i:;;::,.,.~....,....t.....~""""';.........:;:==-...,.--....-_,."-~==-.,..--.,,..........,.~...,...~...-...;.,.~..,...~..,....J;.0.0EO 
27:00 2S100 29:00 30:00 

7ile1C198003l ll-724 Acq: 6-J11N-l99S 21:15102 GC EI+ Voltage SIR 70S Noise177l4 
353.8970 712 BSUB(256,30,-3.0) PXD(7,5,3,0.l0\,30856.0,l.00\,7,T) Ezp1NDB5US 
2:2.IAM;l;Z LABS Te:zt:l65,l67,l68/225 -rr.Il44376A 
100 AS. 7E7 

Time 

2.3E7 

80 A7.2lE7 l.SE7 

60 l.4E7 

40 9.2E6 

20 4.6E6 
A3.7SE6 

o.;i... ...... _,. __ ..,_~ ............ ~...--..,..--...~ ...... ~ ........... --"1---f..-...:;::=-,....__, ....... ~~~ ..... ~ ............ ,.......,..~...-...:.,~-.-~...-~o.oxo 
27:00 2S100 29:00 

7ile1C198003l ll-724 Acq1 6-JAH-1998 21115102 GC EI+ Voltaga SIR 70S 
330.9792 712 Ezp1NDB5US 
22.rAMOLE LA.BS Tezt:l65,l67,l68/225 '.r.Lil44376A 

30:00 riJlle 

100 26:57 27:33 27:5l2S10628120 29:38 29:58 30• 6 7.2E7 
~-....... -

so 5.SE7 

60 4.3E1 

40 2.9E7 

20 l.4E1 

0 ....... ..,....--.,.........,.~-.-~...----.~-...~..-~....---.~-...~...-~....-....... ~-.-~..---.~ ....... ~..-~...--...~-.-~...-...... ~ ....... ~...-.... o.oEo 
27100 2S100 29:00 30100 : Time 

PiJ.e1C198003l ll-724 Acq1 6-JaB-l99S 2l1lS102 GC EI+ Voltage SIR 70S I 
409.7974 P12 Ezp1NDB5US 
22IJUR;LE LA.BS Tezt:l65,l67,l6S/225 TLil44376A 
lOO 3Q 19 l.lE6 

80 8.6E5 

60 6.4E5 

40 4.3E5 

20 29159 2.lE5 
26:45 27142 

0•..J::=;:::::::=-;:c!::~--i~_,..--..-_,.....,.,c:::::;:=="T"''""""',£.....::;:=:~:::::.;:....:..~..:::,""""~~:=!-~....::~~i.=l...:W:~:::.!..~~~:!:;_,~0.0EO 
27100 2S100 29100 30100 riJlle 
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e: cq: I I ~ 0 ge 
355.8546 712 BSUB(256,J0,-3.0J P1f:D(5,5,J,0.05\,l7l84.0,l.00\,7,TJ 
'l'RIANl:ZE :t.11.68 Tezt:l65,l67,l68/:125 'ZLil44376A 
lOO A6. 6E8 

A4.6.1Z8 
80 

60 AJ.lOE8 

40 

l.6E8 

l.JE8 

9.5E7 

6.JE7 

0'4-r+,..,..,..,..,:;:~ ..... ...,."l""l"...._.:.,.,.~l""l""l'.,..,,_~~"T"P".,.;:i;:;..,..j..,.~~:,.....,.:::;.;::,....~~~~ ............ .P"f.....;:.,. ...... .....,,.....,. ...... .,....,~o.ozo 
27148 28100 28rl2 28124 2•136 28148 29100 29rl2 29124 29136 

7i1.e1U98003l ll-724 Acq1 6-J3ll-l998 2l1l5102 r;c EI+ Voltage SIR 70S 
357.85l6 r12 BSf11J(256,30,-3.0J P1f:D(5,5,3,0.05\,l6800.0,l.OO\,r,r1 
'l'RIJ!Nf:LE LABS rezt:l65,l67,l68/:l:J$ 'ZLil44376A 
lOO A6. 2E8 

8 
A3.0.IZ8 

60 

Al.96E8 
40 

20 

27148 28100 28rl2 28:24 28136 28148 29:00 29:l2 29:24 29:36 9:48 30:00 
ri1.e:U98003l ll-724 Acq-: 6-J1Ul'-l998 2l:l5102 r;c EI+ Voltage SIR 70S Noise:284l 
367.8949 712 BSUB(256,30,•3.0J PKD(5,5,3,0.05\,ll364.0,l.00\,7,T) EzP:RDBSUS 
:rRI~ LABS Te:.r:C:l65,l67,l68/225 'ZLil44376A 
lOO A6. 7E 
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7i1.e:U98003l ll-724 Acq: 6-J1Ul-l!l98 2l:l5102 GC EI+ Voltage SIR 70S r-oise:30l7 
369.89l9 7:2 BSUB(256,J0,-3.0J P1f:D(5,5,3,0.05\,l2068.0,l.00\,7,T) :Ezp:RDBSUS 
1'RIANGLE LABS Tezt:l65,l67,l68/:l25 rLil44376A 1 
lOO A4. 9E 
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330.9792 r12 :£zp1NDB5US 
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rile:U98003l 11•384 Acq: 6·J1Ul-l998 2l:l5:02 GC EI+ Voltage SIR 70S Noi.ae1l378l0l 
373.8208 1:3 BSf111(256,30,-3.0J PJC1'(7,5,3,0.l0\,55l2404.0,l.OO\,r,r1 Zzp:NDB5US 
rRIAM:I.Z LABS '1'ert:l65,l67,l68/225 1!Lil44376A 
lOO A2. 2E9 
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Al.09E9 
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lile10'98003l ll-384 Acq1 6-JaN-1991 21115102 GC EI+ Voltage SI1l 708 Noiaerl50ll33 
375.8178 r1J BSf111(256,30,-3.0J PJC1'(7,5,3,0.l0\,6004532.0,l.OO\,r,'1') Ezp1BDB5US 
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383;8639 r13 BSf111(256,30,-3.0) PJC1'(7,5,3,0.l0\,ll4804.0,l.OO\,r,r1 Ezp1NDBSUS 
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7ile:U98003l ll-384 Acq-1 6-J1Ul-l998 21115102 GC EI+ Voltage SIR 70S 1lo~ae12l784 
385.8610 713 BSU1J(256,30,-3.0) PJCD(7,5,3,0.l0\,87l36.0,l.OO\,r,r) l!:Zp:NDB5US 
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3S9.Sl56 ?13 BSUIJ(J56,30,-3.0) P1CD(7,5,3,0.l0,,46J6~.0,l.00,,?,1') 
2W~ LABS 1'ezt:l65,l67,l68/JJ5 'ZLil44J76A 
lO AS. 9ES 
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40 A3.7lEB 
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3l'1J6 3l1.48 32100 33ilJ 32124 33136 33148 33100 33il3 
?ile1U98003l ll-384 Acq: 6-J11B-l998 2l1lS10J GC EI+ Voltage SIR 70S Noi•e1J78539 
39l.8lJ7 ?13 BSU11(256,30,-3.0) P1CD(7,5,3,0.l0,,lll4l56.0,l.00,,?,1') Ilzp1111JB5US 
TR,IAM;l;E LABS 1'ezt1l65,l67,l68/335 'ZLil44376A 
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40l.S558 ?:3 BSU11(256,30,-3.0) P1CD(7,5,3,0.l0,,80860.0,l.00,,?,1') Ezp1N1JB5US 
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7ile:U98003l ll•545 Ac:q: 6·JAN-l998 2l:l5102 GC EI+ Voltage SIR 708 Noise128302 
407.78l8 7:4 BSUB(256,30,-3.0) PrD(7,5,3,0.lO\,ll3208.0,l.OO\,r,r) Ezp1NDB5US 
!rBIAM;:z;Z. LABS Teit:l65,l67,l68/225 %Lil44J76A 
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409.7789 r14 BSUB(256,JO,-J.O) PrD(7,5,3,0.lO\,l47l52.0,l.OO\,r,r) Ezp1NDB5US 
:r.l.r.ABGI:E LABS Tezt:l65,l67,l68/225 %Lil44376A 
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7ile1U98003l ll-545 Ac:q: 6-JJIN-l998 2l:l5:02 GC EI+ Voltage SIR 708 Noise165675 
4l7.825J 7:4 BSUB(256,30,-3.0) PrD(7,5,3,0.l0\,262700.0,l.OO\,r,r) Ezp1NDB5US 
:r.llIAHr:LE LABS Tezt:l65,l67,l68/225 '1!£Il44376A 
lOO A3. 6E7 

60 

40 

20 

A2.44E7 

36148 37:00 

o~""""""""" ...... .;:;:;:i;:::;:::;::;::::;_.,p::;::;::;:::;:::r:..,..;::;:::;:::::;:::;:;:::;:::;_.,.o::;::;;:::;::::;::::;:::;::..,.;::::;::.-...,....~~=;=..;;;;;:~~=:;::::;::::;::::;:::;:::;::;::;~ 
35100 35:l2 35124 35136 35:48 •36:00 36:12 36124 36:36 
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TRIAM&Ll: LABS Tezt:l65,l67,l68/225 '1!£Il44376A 
lOO A7. 7E7 

80 

60 

40 

20 

36148 37:00 

O.l.,.......,.4-,....,...,...;::;::;:::;::op...,...,...,....,...,...,........,...,...,....,...,...,........,...,...,.......,.......,...,...,...,... ...... .,......,..... ....... ...,...,......,....'-...... ...:;::;:::;,.,...~ ..... ...,... ...... .,......t. 
35:00 35:12 35:24 35136 35148 36100 36rl2 

r.1.l.e1U98003l ll-545 Ac:q: 6-JAJr-l998 2lil5: 02 GC EI+ Voltage SIR 70S 
430.9729 7:4 Ezp1NDBSUS 
TRIANGLE LABS Tezt1l65,l67,l68/225 '1!£Il44376A 
10 n1~ "~ 

60 

40 

20 

35:43 35151 36rl4 

36124 36148 37:00 

36124 
36:42 

o._._,....,....,....,....,.....,.......,....,....,....,.....,.....,...,.......,,...,....,...,...,....-...... ...,........,....,....,....,....,....,....,....,........,. ..... ,....,....,....,....,....,....,....,....,....,....,..,.......,...,...,......,....,....,....,....,.....,.......,.. ...... ..,...,.....,-.. 

35100 35:12 35124 35136 35148 36:00 36:l2 36124 
7.l.le1U98003l ll-545 Ac:q1 6-JMl-1998 2lil5r02 GC EI+ Voltage SIR 70S 
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cq1 I ge 
423.7766 714 BSUB(256,J0,-3.0) P1C1J(7,5,3,0.l0\,85864.0,l.OO\,l,T) 
!rRIAM':LE Lillis Tezt1l65,l67,l68/225 'ZLil44376A 
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35rl2 35rl8 35124 35130 35136 35142 35r48 3Jr54 36r00 36106 36rl2 36il8 36r24 36r30 2'.i.9e 
7ile1U98003l ll-545 Acq: 6-J1Ul-l998 21115102 GC EI+ Vo.ltagw SIR 70S 110iae12J566 
425.7737 714 BSU11(256,JO,-J.O) P1C1J(7,5,J,O.l0\,94264.0,l.OO\,r,TJ l!:rprNDB5US 
!rRIANGLE L/lBS Tezt:l65,l67,l68/225 'ZLil44376A 
lOO A4. 5r8 l .3E8 

A4.89r8 

80 .OE8 

60 1.1r1 

40 5.2E7 
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35:l2 35:18 35:24 35130 35:36 35142 35:48 35154 36:00 36106 36rl2 36rl8 36124 36:30 Ti.Ille 
7ilerC198003l ll-545 Acq: 6-J1Ul-l998 2l:l5102 GC EI+ Voltage SIB 70S Noiaerlll60 
435.8169 714 BSUB(256,30,-3.0) P1C1J(7,5,3,0.l0\,44640.0,l.00\,7,T) l!:rp1NDB5US 
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Acq: -J1!N- : t;C n+ Vo tage SIR s Noiae: 
441.7428 7:4 BSUB(256,J0,-3.0J Plm(7,5,3,0.l0\,2695SO.O,l.00\,7,:r) Ezp1NDB5US 
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cq1 I I + 0 g9 

451.7377 7:4 BSU11(256,30,-3.0J PlCD(7,5,3,0.lO\,lBll6.0,l.00\,7,r} 
2'.IIAM:.LZ LABS reit:l65,l67,l6B/225 rLil44316A 
100. A.5. 7ES 

BO 

60. 

40 

39:30 39r36 39142 39:4B 39154 40100 
7.ile1119B003l 11•545 Acq1 6..J11N•l998. 21:15102 GC ZI+ Voltage SIR 70S Noiae:6B65 
459.7348 7:4 BSU11(256,J0,-3.0J PlCD(7,5,3,0.l0\,27460.0,l.00\,7,rJ Itrp1BDB5US 
2'.1.IANGI.Z LABS reit:l6S,l67,l6B/225 rLil44376A 
lO A6. 4EB 

Bo 

60 

40. 

20. 

39:30 39136 39r42 39:4B 39:54 40:00 
7iJ.e:U98003l ll-545 Acq1 6-J1Ul·l998 21115:02 GC EI+ Voltage SIR 70S Noiae:5807 
469.7779 7:4 BSl11J(256,30,-3.0J PlCD(7,5,3,0.l0\,2322B.O,l.00\,7,rJ Ezp1NDBSUS 
2'.RIAM;LE LABS rtat: 165, l 67, 168/225 'l'Lil44376A . 
100 A6. 2E7 

80 

60 

40 

20 

39130 39:36 39:42 39:48 39:54 40:00 
7iJ.e1U98003l ll-545 Acq1 6-J11N-l99B 21115:02 GC EI+ Voltage SIR 70S 11oiae:46l8 
471.1750 7:4 BSUB(256,30,-3.0J PKD(7,5,3,0.l0\,l8472.0,l.00\;,7,TJ Itrp1NDB5US 
2'.RI.AMOLI: LABS re.zt:l65,l67,l68/225 'J!LI#44376A 
lOO A7 7E7 

80 

60 

40 

20. 

l.OZB 

8.2Z7 

6.lV 

2. 0Z7 

9.1Z7 

7.JE7 

4.9E7 

2.4E7 

9.SE6 

4.7E6 

.l.3E7 

l.l.E7 

7.9E6 

5.3E6 

2.6E6 

0.~.,......,_.....,..,..::::::::__. ____ .._...-..-.,...._.--......,.:::::::::::::;::;:::;::::;::::;::::;:=;::::;::::...-_.,.___,,........,._,.._,....,.....,.......,...1:.0.0EO 
39130 39136 39142 39148 39154 40:00 40106 Tue 

7ile1U9B003l ll-545 Acq1 6..JJIN-1998 2l ll5' 02 r;c n+ Voltage SIB 70S 
430.9729 714 Ezp1~BSUS 
2'.RIA.MaLZ LABS Ttat:l65,l67,l6B/225 rr.Il44316A 
100. 39129 ---~3~9~,3~1 __________ ...... ~ 39147 40:03 2.lE7 

BO. l.7E7 

60. l.3E7 

40. B.4E6 

20 4.2E6 

o-+-..,_..,.....,......,......,.....,.......,......,......,......,......,.....,.....,......,.......,......,......,......,......,......,......,......,......,.......,......,.....,.__,__,_..,_..,__,,......,,......,,__,_.,_.,_..,_..,_..,_..~o.oro 
39130 39136 39t4:Z 39148• 39:54 40:00 401 06 1'1ae 

208• 



PPM 
200 

' 
i 

I 

" 

I 

~ 
I 
; 

! 

J; 
' ~~ 

330.94615 

~ 

Peak Locate Examination: 6-JAN-1998:21:14 File:U980031 
Experiment:NDB5US Function:2 Reference:PFK 

Volts PPM 
0. 7132 200 - -

w~~ ~ 

·~ 

~ \ 

~ 

~ ., 
I I lt 

~ ~·- t 
I\ "" 

\,/ 

~ 

330.97925 331.01235 416.93435 416.97604 

~ 

' 

~ 

~ 

Volts 
0.1573 

~.-1\A.~Jh 
417.01774 

en 
r:J 
(\l 



Fi e:U GC EI+ Vo s 
319.8965 F:2 Exp:NDB5US 

File Text:TRIANGLE LABORATORIES, INC. Sample Text:165)167,168/225 TLI#44376A 
100 . ! A2. 4E8 2. 8E7 

80 2.2E7 

60 1.7E7 

40 1.1E7 

20 5.6E6 

Oi:;;:::;=~""""'==t'=~;..:....=F=l"""'P=>-==<"=F.,...._..._,.,.=>=1'!..=.;=J=~;;i::=;:::;::::;;_,_~~-.::;::=::=~~~~.;:::;::=r1=1~;::::::;_-.-..-__..::;:::;::::...._.,._..,.......,,,....,,...,........,...LO.OEO 
24:54 25:00 ;25:06 25:12 25:18 25:24 25:30. 25:36 25:42 25:48 25:54 26:00 26:06 Time 

File:U980031 #1~724 Acq: 6-JAN-1998 21:15:02 GC EI+ Voltage SIR 70S 
321.8936 F:2 Exp:NDB5US 
Sample Text:165)167,168/225 TLI#44376A File Text:TRIANGLE LABORATORIES, INC. 
100 A2. 5E8 3. 8E7 

80 3.1E7 

60 2.3E7 

40 1.5E7 

20 7.7E6 

O.l:;:=;=Fi='T=i="'f==i....p:;;F=.--'F9='F'F"T=f==f=FF''FT'"F'F~=r=!F'F~:y:::;:::,._.--.---,r-r-..--::.::;:=;::::;:::::;.-..-.r-r-r-r-..;:;::"T=T'=r=T==F"i;.::::;:::..r-r-.,=;:::r::;...,...,~r--r-T""'T"-r-r~o.oEO 
24:54 25:00 :25:06 25:12 25:18 25:24 25:30 25:36 25:42 25:48 25:54 26:00 26:06 Time 

i 
File:U980031 #li724 Acq: 6-JAN-1998 21:15:02 GC EI+ Voltage SIR 70S 
331.9368 F:2 Exp:NDB5US 
Sample Text:165)167,16~/225 TLI#44376A File Text:TRIANGLE LABORATORIES, INC. 
100 25·09 2.8E7 

80 

60 

40 

20 

2.3E7 

1.7E7 

l.1E7 

5.7E6 

0 0. OEO 
24:54 25:00 :25:06 25:12 25:18 25:24 25:30. 25:36 25:42 25:48 25:54 26:00 26:06 Time 



. Acq: EI+ Vo 
339.8597 F:2 ~xp:NDB5US 
Sample Text:165,167,168/225 TLI#44376A File Text:TRIANGLE LABORATORIES, INC. 
100 4.2E8 

3.3E8 80 

60 A6.82E8 2.SE8 
40 A5.68E8 l.7E8 

20 8.3E7 

0..1..---r-r--.-...-...!....,...-r--.-...-.---r-r--.-...-.-.-:::;::::;:::::p;;;p;_,....,.....,....,,_,.-4--,-.,_.;,~.._,.,p;;;i=;=;::-y--,.-~--r-~::;::...,r-T"--,---.-.,-,-.--.=::;:::::;=;:L.0.0EO 
28:06 28:12 28:18 28:24 28:30 28:36 28:42 28:48 28:54 Time 

File.:U980031 ttl-724 Acq: 6-JAN-1998 21:15:02 GC EI+ Voltage SIR 70S 
341.8567 F:2 Exp:NDB5US 
Sample Text:l~S,167,168/225 TLI#44376A File Text:TRIANGLE LABORATORIES, INC. 
100 2.8E8 

2.2E8 80 

60 A4.40E8 l.7E8 
40 A3.52EB l.1E8 

20 5. 6E7 

0-1...-.--.-.--..--.--.-.--..--.--r-..--..-.--.-r--:.:::;::::;::=~~::;=;r=r~~;:::::r:=r==i=i~!:;=:;=:'.;:=_,_-.-..--..-.-_;::.;::_,..-,-..,.-,,.......,.._,_-.--::;;:::;::::;:::::~O.OEO 
28:06 28:12 28:18 28:24 28:30 28:36 28:42 28:48 28:54 Time 

File:U980031 ~l-724 Acq: 6-JAN-1998 21:15:02 
351.9000 F:2 Exp:NDBSUS 
Sample Text:165,167,168/225 TLI#44376A File 
100 

GC EI+ Voltage SIR 70S 

LABORATORIES, INC. 
3.5E7 

BO 2.8E7 

60 28 : 18 2.1E7 

40 1. 4E7 

20 7. OE6 

O.i.,.-r-....-.,..._,_,.."-r-...-~--.----.--.--..--.,---..=:::;:=::;==;=~,=;==r==;:::=;;::::::;:::.....----.--.._,.-.--.-r-.-::=:;::::;:=:;:=;=;:::::;=::;:=;r=r=r===r=;;=:;:=;:=::;=r==r==r='"f'=T-"fLO.OEO 
2 8 : 0 6 · 2 8 : 12 2 8 : 18 2 8 : ·2 4 2 8 : 3 0 2 8 : 3 6 2 8 : 4 2 2 8 : 4 8 2 B : 5 4 Ti me 



t Acq: 
373.8200 F:3 Exp:NDB5US 

EI+ Vo 

Sample Text:165~167,168/225 TLI#44376A Text:TRIANGLE LABORATORIES, INC. 
100 3E8 7. 4E7 

BO 5.9E7 

60 4.5E7 

40 3.0E7 

20 1.5E7 

O.i:;:====;=;::==~===='-='==--=~==~;:;;::_,-='1=>'1-=""F=;F=F=>='F=<_;::::::;::;~~:=:;::::;:=;::::::;:=;===r=;=;::=r=;=;====r==;::=r=~::..J:..O.OEO 
33:06 33:12 33:1B 33:24 33:30 33:36 33:42 33:48 33:54 Time 

File:U9B0031 #1~3B4 Acq: 6-JAN-199B 21:15:02 GC EI+ Voltage SIR 70S 
375.Bl7B F:3 Exp:NDB5US 
Sample Text:l65,167,16B/225 TLI#44376A File Text:TRIANGLE LABORATORIES, INC. 
100 A2. 6EB 6.0E7 

BO 4.8E7 

60 3.6E7 

40 2.4E7 

20 1.2E7 

Oi;:=;::::;=;;=;::=;=;=;:=;==F=i=r-""1=.-=r==f=:;=:;:::i;;p;:~F'"""F_!t=f"._..'t=l'"""F"._..,;:;::;::;;;;:J:::::;=:;:=;:=:;::::;:=;=::r::;=;;=;=:::;=T=T'=i='T=T=r=::y=;=r...J:.0.0EO 
33:06 33:12 33:18 33:24 33:30 33:36 33:42 33:48 33:54 Time 

File:U980031 #1;384 Acq: 6-JAN-1998 21:15:02 GC EI+ Voltage SIR 70S 
383.0639 F:3 Exp:NDBSUS 
Sample Text:165~167,168/225 File Text:TRIANGLE LABORATORIES, INC. 
100 : · 1. OE7 

80 8.2E6 

60 6.2E6 

40 4.1E6 

20 2.1E6 

0.1.;======"="'"Y=;=r=;='\'=i=r=::;=;r=r=r==,.=;:~-..--.-.--.-..-.-_:::::::::=:::::::=:;::::::;=:;;=;::::;=;=;:=:;=:;=::;:=;=::;=;=;=::;:=;;=;==r=r==r=r==T=T=r=..J:-0.0EO 
33:06 33:12 33:1B 33:24 33:30 33:36 33:42 33:48 33:54 Time 

(\J 

-~ 
( '\J 



TLI Project 
Client Sample: 

Glient_Proj~t:. _ 
Sample Matrix: 
TLIID: 

Sample Size: 
Dry Weight: 
GCColumn: 

2.3,7,8-TCDF 

13C a:z-2.3, 7 ,8-TCDF 

13C1:rl.2.3,4-TCDD 

44376A Method 23 TCDD/TCDF Analysis (DB-225) 
165 ,167,168/225 1\.: : ~ Analysis File: P980099 

_C_~p A!~inum .A!~oys_ ____________________________ .. ___ __ __ ________ ______ _ _ __ ___ _ _ ______ ..... . 
M23TRAIN Date Received: 12/17/97 
194-59-14ACD Date Extracted: 12/29/97 

Date Analyzed: 01/07 /98 

1.000 
n/a 
DB-225 

13.4 

3.2 

Dilution Factor: n/a 
Blank File: P980094 
Analyst: JM 

79.8 40%-130% 

Spike File: 
!Cal: 
Con Cal: 

SPC2NF04 
PF22206 
P980092 

% Moisture: n/a 
%Lipid: n/a 
% Solids: n/a 

0.75 23:06 

0.78 23:06 

0.82 21:55 

Data Reviewer: -----+-l-i~~----- 01/09/98 

Page I of I ONF_PSR wl.01. URS 11.lWlBI 

Triangle Laboratories, Inc.® 
801 Capitola Drive • Durham, North Carolina 27713 
Phone: (919) 544-5729 ·Fax: (919) 544-5491 

Printed: 10:16 01/09/'38. 
r. ·1 ') 
'- .J.. .J 



Initial •••. Date •.. 

Data Reviev By: ~ ,J,;i1 i calculated Noise Area: 1.00 

The Total Area for each peak vith an ion abundance ratio outaide 
ratio 11.lllita has been recalculated according to -thod requirements. 

Page No. l Listing of P980099B.dbf 
01"/07 /98- - ····Hatched GC Peaks ·;-·Ratio FRet;-Ttme - ··-- -·-· ··--------·--- - -- -- - ---- ----- ------- --·-- . ·---------------- -·· 

Compound/ 
M_Z •••• QC.Log Oait Why . .RT. Olt Ratio Total.Area •.• Area. Peak .1 •. 

TCDP' 0.65-0.89 
304-306 DC KL 0:00 0.67 8.81 

DC WL 18:14 0.77 .l9.25 
18:.l8 0.80 3,686.03 1,638.93 
18: 45 RO 1.31 91.::14 67 .48 
18:55 0.71 60 • .l7 ::15.09 
19:00 RO 1.07 76.38 46.37 
19:07 0.83 22.l.15 101. 01 
19:28 0.75 4' 594. 4::1 1,975.87 
19:36 0.76 4,539.08 1,959.16 
19:44 0.76 7,964.10 3,445.30 
19:54 0.77 3, 64:2.155 1,583.78 
20:01 0. 77 359.5:2 1515.155 
:20: 10 0.75 3,809.43 1, 15315. ::19 
20:20 0.79 8,034.10 3' 547 . .l6 
::ZO: .l8 0.78 4,316.4::1 1, 891. 99 
:20: 38 o. 715 13,396.14 5,7153.78 
.l0:47 0;15 4,468.25 1,910.85 
21:10 0.715 .l6,200.80 11,3115.00 
::11:23 0.158 39 .159 16.04 
21::28 0.74 34.97 14 .815 
::Zl: 37 0.75 6,1115.07 ::Z, 15:23. 33 
:21: 43 0.74 1,098.71 467 .19 
::Zl:5::Z 0.75 5, 97::1. 88 ::Z,558. 71 
::1:2:06 0. 77 5,963.45 ::Z,594.36 
::z::z: ::Zl. 0.74 1,300.70 554 .::13 
::Z::Z:31 0.75 7,070.54 3,034.65 
::Zl: 40 RO 0.59 41.95 18.::15 
::Z.l: 59 0.75 5,755.54 ::Z,463.::13 
::13 :06 0.75 3,940.87 1,1589.95 
::13:19 0.76 15,400.09 ::Z, 76::1.06 
::13:36 0.75 7,404.69 3,l.63.73 
::13:44 0.76 6, 68::1. 159 .l,875.:23 
::13:56 0.65 3::1.54 1::1.85 
::14 :15 0.80 15.90 7.07 
::14 :31 0. 75 4,166.0::Z 1, 78::1. 76 
::15:16 0.78 789.153 345. 48 

DC WR :25:43 0.86 4:2.39 
304-306 34 Peaks 148,.l87.91 

13Cl.l·TCDF 0.65-0.89 
316-318 DC KL 0:00 RO l • .ll 3.84 

DC WL :20: 08_ 0.74 34.1:2 
DC WL ::10:33 0.66 48.54 

Triangle Laboratortes, Inc.® Analytical Services Division 
801 Capitola Drive • Durham, North Carolina 2n13 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

Area . Peak • .l •. Rel.RT Colilpound.Naae •• ID •• Flags. 

0.79.l-1.101 
0.000 
0.789 

.l,047.10 0.799 
51.55 0.81.l 
35.18 0.819 
43~15 0.8.l3 

l.ll.14 0.8.l8 
2,618.55 0.843 
::Z, 579. 9.l 0.848 
4,518.80 0.854 E 

2,058.87 0.861 
:20::1. 87 0.867 

::Z, 173 .14 0.873 
4,486.84 0.880 E 

2,4:24.43 0.8815 
7,63.l.36 0.893 E 

::Z,557.40 0.900 
14,884.80 0.916 E 

23.155 0.9:26 
20.11 0.9:29 

3,49.l.74 0.936 E 

631. 5::1 0. 940 
3,414.17 0.947 E 

3,369.09 0.957 E 

746.47 0.968 
4,035.89 0.975 E 

30.79 0.981 
3,::Z9::Z.31 0.995 
::Z,::Z50.9::Z 1.000 .l378·TCDP' AN 

3,1538.03 1.009 E 

4,::140.96 l.. O::Z.l E 

3,807.46 1.0::17 E 

19.69 1.036 
8.83 1.050 

::Z, 383. ::16 1.061 
444 .15 1.094 

l.ll3 

0. 957-1. 043 
0.000 
o.87::z 
0.890 

Printed: 04:57 01/07/98 

': ·f .1 
:... .J. 'i 



Paqe No. Liatinq of P9800998.dbf 

01/07/98 Matched GC Peaka I Ratio I Ret. Tillle 

Compolllld/ 
~-z .... QC.Loq Omit Why .. RT. ·oc Ratio Total.Area •.• Area. Peak. 1 .. Area.Peale:. l ... Rel.RT Compo1111d. Kame •. IO .. Flaqa. 

DC WL lO: 43 RO 0.98 9.::10 0.897 

DC WL ::11:19 0.77 31.58 0.9::13 
lf:fi o.65 -----··----·- ·--- ·- ---- -- ------- ---·--------- -- - --- ------ - -- -- -- - - - ------- -- -- - - --- -·----- - - - - - ~-- ··- --·. 

DC WL 17.56 0.933 
DC WL ::11:43 RO 1.07 ::i.oo 0.940 
DC WL ll:48 0.86 36.U. 0.944 
DC WL ll:Ol RO 0.90 l.ll 0.954 

ll:l6 RO 0.:::19 5.01 l.18 1 .5:::i 0.964 
:::i:::i: :::14 0.75 9.81 4.19 5. 6l 0.970 
:::13:06 0.78 1,134 .89 495. 74 639.15 1.000 13Cll-2378·TCOF ISO 
24:0l RO 0.94 25.45 13 .45 14.38 1.040 

DC WH 24: 18 RO 3.lO 1.93 l.OSl 
DC WH l4: ::18 RO l.ll 1.96 1.059 
DC WH :::14 :SO RO 0.99 ll.81 1.075 
DC WH ::15:10 RO 0.33 8.48 1.089 
DC WH l5:34 RO 0.51 ll.63 1.107 
DC WH l5: 45 o. 7:::i 8.09 1.115 

316-318 4 Pealc:a 1,175.16 

----------------------- Above: TCDF / TCOO Follows ----------------------
13Cl:l·TCOO 0.65-0.89 0.908-1.092 
33:2-334 DC NL 0:00 

l0:18 

DC SN lO:l4 
l0:30 

DC SN :20:55 

DC SN ll:l6 
21:37 
ll: 46 
ll:55 

DC SN ll: :24 
ll: 4l. 

DC SN ll:59 

DC WH l3:44 
DC WH l4 :14 

DC WH l4:28 
DC WH l4:38 

332-334 6 Pealta 

Column Description ........... . 

N_Z ·Nominal Ion Naaa(ea) 
.. RT. -Retention Time (ma:aa) 
Rat.l •Ratio of M/M+l Iona 
OK ·RO•Ratio Outside Lim.its 
Rel.RT-Relative Retention Time 

••• End of Report ••• 

RO 1.14 l.:::13 0.000 
0.12 3.l6 1.36 l.90 0.939 

RO 1.00 0.90 0.944 
RO 1.51 :2.78 :2.37 1.57 0. 948 
RO 0.34 0.55 0.968 

0.75 l.83 0.984 
0.79 745.90 3::19.78 416.ll l.000 

RO 0.58 5.:20 :2.:26 3.91 1.007 
0.8l l, 0:24. 97 46::1.03 56:2.94 1.014 

RO 5.00 0.3:2 1.036 
0.71 10.:.2:2 4.:24 5.98 1.049 

RO 1.31 0.6::1 1.063 
RO 0.43 7.70 1.098 
RO 0.58 3.86 l.lll 
RO 0.38 4.:11 1.132 

0. 74 2.12 1.140 
1, 792.33 

"Why" Code Deacription ........ . QC Loq Oeac ........ . 

WL·Below Retention Time Window 
WR-Above Retmltion Time Window 
SH-Below Sigaal. to Noise Level 
<II-Below MetbiM:I Detection Limit 
NL-Channel specific Noise Level 

A-Peak Added 
K·Pealt Kept 
D-Pealt Oel~ted 
T-Time Ch.anqed 
M-Pealt Area Chanqed 
N-Name Ch.aoqed 
X·Ether Interference 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive· Durham, North CarolinaZT713 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

l3Cll·::Z378-TCOO ISl 

l3Cll·l:.234-TCOO RSl 

Printed: 04:57 01/07/98 



., 
303.9016 1:%p1DB:Z:Z5 
22IAM':L.!' LABS rezt:l65,l67,l68/225 'l'.Lil44376A 
lO 

23:36 

85 
23:19 

80 

75. 22:59 

70 

65. 

60 

55. 

50 

45 

40 

35. 

30 

.25 

20 

24:31 

7.8E6 

7.4E6 

7.U6 

6.7E6 

-6.-3'86 

5.9E6 

5.5E6 

5.lE6 

4.7E6 

4.3E6 

3.9E6 

3.5E6 

3.lE6 

2. 7E6 

.2.4E6 

2.2.36 2.2:48 .23:00 .23:l.2 .23:.24 .23:36 23:48 24:00 24:1.2 24:24 24:36 24:48 25:00 25:1.2 25:.24 Tiiire 
7il.e:P980099 ll-923 Acq17-J'JIN-98 04:09:43 EI+ Voltage SIR 70P 
315.9419 ~:DB.2.25 
1!RIANr:I.Z LABS rezt::l65,l67,l68/2.25 TLil44376A 
100 .23·06 l.4E6 

80 

75 

70 

65 

60 

55 

50 

45 

40 

35 

20 

l5 

lO 

5 

l.3E6 

l • .2E6 

l.2E6 

l.lE6 

l.OE6 

9.6E5 

8.9E5 

8.2E5 

7.5E5 

6.9E5 

6 • .:ZZS 

5.SES 

4.8E5 

4 • .U5 

J.4E5 

6.9E4 

o o.oro 
.22:36 22:48 23:00 .23:l.2 23:24 23:36 23:48 .24:00 24:12 24:24 24:36 24:48 25:00 25:12 25:24 r.1.m 

,. ., ,.. 
t,; ...l. 0 



1 o ge 
JOJ.90l6 BSU1J(:J56,JO,-J.0) PJCD(5,J,l,O.l0\,70SS.O,O.OO\,r,r) 
22I~ LABS Tezt:l65,l67,l6S/:J:J5 'I!Lil44376A 
lO Al. JES 

80 
A5.76E7 

60. 
AJ.45E7 

40 . AJ.55E 
AJ.OJE7 

:JO. 

l. SE7 

l.lE7 

A3.l6E7 ·- - -7.0'E6-

Al. 7SE7 
J.5E6 

o~...,_..,..,.._.,..,._.-..,,.._.~-"l'....,_...,_.,.....,..-+-,......,....,_..r'-l....,....,.~..,.... ............ .-..,......+.1..,.-...+-+-..i..--.-...-................... ....., ...... ~_,.....,....._o.oro 
19100 20100 :ii:oo :JJ100 '4100 

riJ.e1P9S0099 ll-923 Ac:q17-JJurr-9S 04109s43 rt+ Voltage SIR 70P Noi•es:J637 
305.S9S7 BSUB(:J56,J0,-3.0) PJCD(5,J,l,O.l0\,l054S.O,O.OO\,r,r) :&Xp1DB225 
!rBIAJVGLl: LABS Tezt:l65,l67,l6S/:J:J5 'I!Lil44376A 
lOO Al. JES 

80. 
A7.6J'E7 

60 
A4.5:JE7 

40. A4 .49E A3.49E7 A4.:J4E7 

:JO 

25100 :riae 

:J.3E7 

l.9E7 

l.4E7 

9.JE6 

A:J.JBE7 
4.6E6 

o....,_...,....,.....,.....,....,.....,.....,._.,__'+--'~.,..,,_..,......,....f"-r"""',....,_,."'-+....,....,.-+..,........, ..... .,....,.._+.r....,.._+-'.....,,....,--.__,.....,.......,......,......,....,...,,......,.....,.. .... o.oxo 
l9:00 20:00 :Jl:OO 22100 23:00 24:00 

7iJ.e1P980099 ll-923 Ac:q17-JAN-98 04:09:43 rt+ Voltage SIR 70P Noise:l3l6 
Jl5.94l9 BSU1J(:J56,JO,-J.O) PJCD(S,J,l,O.l0\,5264.0,0.00\,r,rJ Zzp1DB:J:JS 
TRIANGLE LABS Tezt:l65,l67,l68/:J:J5 'I!Lil44376A 
lO A4. 6E6 

80. 

60 

40 

:JO 

25:00 7'i.llle 

l.4E6 

l.lE6 

8.:JES 

5.5E5 

:J. 7ES 

o....,_..,.....,....,...,.......,..,......,....,....,..,.....+-.,...~,....,.....,...,....,1-'1--.~-.-...... ..,....,... ...... ..,....+-+-....-..-,....,~ ........... --. ............ -.. ..... ....,.."""'..,. .... o.oxo 
l9100 20100 :Jl:OO 22100 23100 24:00 

7iJ.e1P980099 ll-923 Ac:q17-JJurr-98 04109143 rt+ Voltage SIR 70P Noise1l087 
Jl7.9389 BSUB(256,J0,-3.0) PJIJJ(5,J,l,D.l0\,434S.O,O.OO\,r,r) :&XpsDB:J:JS 
!rB.r.AM9LE LABS Tezt:l65,l67,l68/225 'I!Lil44376A 
lOO A6. 9E6 

80 

60 

40 

:JO 

A2.9lE5 

25:00 TilBe 

l.7E6 

l.4E6 

l.OE6 

6.9E5 

J.4'E5 

0 . ....,_..,....,.....,....,.....,....,.....,_,....., ...... ""'+_,.-+..,....,....,-.,....~,-.,"""f-.....,..-.-........... ....-i1-1--.-.. ............ ..P. ...... ...-..-...-..... l""""'l-.._.,.-,. .... o.oxo 

l9 I 00 :JO I 00 21: 00 :J2: 00 :J3 I 00 
:l'iJ.e1P980099 ll-923 Ac:q17-JJurr-98 04109143 rt+ Voltage SIR 70P 
375.8364 :&XpsDB:J:JS 
22~ LABS Tezt:l65,l67,l68/225 'ZLil44376A 
lOO. 23 03 

80. 

60 

40. 

:JO 

:J4 I 00 25100 1'Ure 

:J. 4E4 

l.9E4 

l.4E4 

9.6V 

4. B'E3 

o....,......,.....,.......,.......,......,.....,......,.... ......................... ..,.....,.....,....,..._,,.....,__,....,_,......,._,.....,.....,.......,.....,......,......,.....,.....,....,..._,,.....,....,,....,,....,......,......,.....,......,......,....,....,....,. .... o.oro 

l9100 20100 :Jl: 00 22100 23100 34 I 00 25100 Till 



: 1 o ge 
3l9.8965 BS'f111(256,30,-3.0) P1!JJ(5,3,l,0.10\,3772.0,0.00\,r,r) 
nr~ IABS . Tezt::l65,l67,l68/225 'l!LI#44376A 
lOO 

80 

60 

40 

A7.84%6 

l.OE7 

o...,.,__..._,--.,......~...,.......,.......,.~~~_,1...~....,.i~..-,...o;~.;.......p.t::...,_...,......,......f~~.,._.,._..,.....,......,..__,.-..,._.,._...,.......,~__,--.j...O.OEO 
20:00 31100 22:00 23:00 

ril.e:P980099 11-923 Acq:7-~-98 04109143 rr+ Voltage SI11. 70P Noi•••l743 
321.8936 BS'f111(256,30,-3.0) P1!JJ(5,3,l,O.l0\,6968.0,0.00\,r,r} Ezp1DB225 
1'Jl~ IAJIS Tezt::l65,l67,16B/235 'J!LI#44376A 
lOO 

BO 
A2.93E7 

60 

40 

20 
A!J.B8E6 

24:00 25: 00 T.1.a 

.3E7 

l.U7 

7.9E6 

5.3E6 

2.6E6 

0' ....... "'-(>-..-...--'-r-~--..-...-~-.-~.r....i.,_... .... ~_,.....:;;.:i:..;r......p.t::.i..,-....,..-,.--p...~..,._....,..._,.--,._..,........,.._,.-...,--.,....'"l""-..--.--.j...O•OEO 
20100 3l:OO 22:00 33100 

File1P980099 ll-923 Acq:7-JAN-98 04:09:43 EI+ Voltage SIR 70P Noiae1l545 
327.8847 BS'f111(256,30,-3.0) P1!JJ(5,3,l,0.10\,6180.0,0.00\,r,r} Ezp1DB225 
T.RI.AM;J;Z IAJIS Xezt:1165,l67,l68/225 'J!LI#44376A 
lOO A5. OB7 

80 

A3.6lE7 
60 

40 

20 
A6.76B6 

24:00 25 I 00 Time 

l.6E7 

l.3E7 

9.6E6 

6.4E6 

Al.46E7 
3~3E6 

O~__,--,..-.,....~-,.J..-,;::-.,-~~ ....... --r--...-...,...~J..T"-r-"-~....,..._,.......,.-...,--..-....,...-.-.....,.-...,--..-.t..,-~--.--.--....,.......,..-,.--~0.0EO 
20100 21:00 22:00 23100 

ril.e1P980099 ll-923 Acq17-JAN-98 04:09:43 EI+ Voltage SIR 70P Noiae17l8 
331.9368 BS'f111(256,30,-3.0) P1!JJ(5,3,l,0.10\,3872.0,0.00\,r,r} Ezp1DB335 
1'JlIAM;r.1: LABS Xezt:l65,l67,l68/225 'rLil44376A 
100 A4. 2E6 

80 AJ.JOE6 

60 

40 

20 

24:00 25:00 X.1.ae 

1.3E6 

l.OE6 

7.6E5 

s.as 

3.5E5 

o...., __ ,__..,........,..__, __ .,.......,......,.......,,....,,_...,......,.......,,......,.......,...~.....,,.._~..,......,..--_....,...,..._,.-...,,.....,_..,..._,.,....,__..,........,..__,..-,......,..._,. __ +-o.ozo 
20100 31100 22100 23:00 

riJ.e1P980099 ll-923 Acq17-JAll-98 04109143 EI+ Yblt:age SIR 70P Noi••1632 
333.9338 BSUB(256,30,-3.0} P1!JJ(5,3,l,0.10\,3528.0,0.00\,r,r} Ezp1DB225 
1'Jl~ LABS Tezt:1l65,167,168/225 'l!Lil44376A 
100 AS. 3E6 

80 A4.16E6 

60 

40 

20 

24:00 25100 1'Ulle 

l.5E6 

3.0E5 

218 



:rile:P980099 il-923 Acq:7-J11&N-98 04:09:43 EI+ Voltage SIR 70P 
303.90l6 ZZp:DB225 
T.llI~ LABS Tezt:l65,l67,l68/225 'l'I.Il44376A 
lOO 21·10 

80 

60 

40 

20 

20:38 

l9:44 

i.a7 

l.4E7 

l.U7 

7.0E6 

o~i...,i....,-.,....,..........,,.L.,:.....;~....i.p~t..,-...,.....,;..-r..,-..,....i..-"'""'~~~~~ ...... ""'"'~"""'~ ....... ~..,.....,.....,...~,....,....,....,~....,.....,..._o.ozo 
19:00 20:00 21:00 22:00 .23:00 .24100 2'.iae 

:rila:P980099 ·11-923 Acq:7-JJUr-98 04:09r43 zr+ Voltage sill 70P 
315.9419 ZZpiDB::Z.25 
T.llIABGLE LABS Tezt:l65,l67,l68/.225 7'I.Il44376A 
10 .23 ~ l.4E6 

l.U6 

8 • .2E5 

5.5E5 

2.7E5 

.................................................... ~...,..""'f-'..,...,..-r-....,.~,...,.....q-....,.....,..,....,.........,1-4...,......,..,...,....p._.,...,.....,......,,........,._,....,..._o.oEo 
20133 

19:00 20100 21:00 22:00 23100 
:rilerP980099 ll-9.23 Acq:7-JJUr-98 04109143 EI+ Voltage SIR 70P 
319.8965 ZZp:DB.225 
T.ll.IANG:LE LABS Tezt:l65,l67,l68/::Z25 7'I.Il44376A 
100 l9·l7 

80 
l9:5l 

60 

24100 .25: 00 Tiime 

l.OE7 

8.2E6 

6 • .2E6 

40 4.lE6 

2 0 20:30 .21:56 2 · 1E6 

o ............ -.--.--.-...,.L.-J-...-....... ~ ............ ~:,..i-....... ,.....,.......u.,......,.....;==.,::...,110.,.....,....,_..,.....,... __ .,......-......... ...-.--................................ --.. ...................... 0.oEo 
19:00 20:00 23:00 

:rile:P980099 11-923 Acq:7-J11.N-98 04:09:43 EI+ Voltage SIB 70P 
331.9368 ZZp1DB225 
T.llI~ LABS Tezt:l65,l67,l68/225 TI.Il44376A 
lOO .21·55 

24:00 .25:00 TiJlle 

l.3E6 

80 21 , 37 l.OE6 

60 7.7E5 

40 5.lE5 

20 2.6E5 

o...,_..,.....,...,....,........,,....,.....,.....,...,.....,.....,.....,.....,.....,....,... ...... ,...."'""'~-+...,....,....,...,........,,....,....,.....,....,.....,....,.....,.....,....,...,........,,....,...,.....,...,.._o.oEo 
l9r00 20:00 21:00 22:00 23100 24100 .25:00 

:rile1P980099 ll-9.23 Acq:7·J1Ur-98 04:09143 EI+ Voltage SIR 70P 
292.9825 ZZp1DB225 
T.llI.AM:LE LABS Tezt:.:l65,l67,l68/225 TI.Il44376A 
lO 18 57 19:32 . 20128 .20158 22:l6 23 00 23:35 24 31 5tl3 

rue 

7.8E6 

6.3E6 

4.7E6 

3.lE6 

l.6E6 

....,.....,.....,.....,......,.....,.....,.......-.,.....,.....,....,.....,.....,....,....,..... ....... ,....,,...., ....... .....,.....,._,.....,.....,.....,.....,.....,.....,.....,....,....,....,...........,,....,......., ....... _,......,.....,.....,.....,......,... .. o.ozo 
l9100 .201 00 21: 00 .22: 00 .23100 

:ri1e1P980099 ll-923 Acq17-JJUr•98 04109143 EI+ Vo.ltap SIR 70P 
330.979.2 ZZprDB.2.25 
T.lfIAICLJ: LABS Tezt:.1165,167,168/2.25 
10 19•" 

'M..,,.,._.,.....,.,_~IW'!l"vt'-f'oi,_......._~'""r"'llV'<.,...,..~...--,. 

.24 I 00 

,..,~~.,,... ............ r"'ll'""-,._,. 

riime 

6.6E6 

5.3E6 

4.0E6 

.2.6E6 

.l.3E6 

....,_...,......,......-.,-,.-....., ...... --.-,._,.;-.-...,......,......,....,....,....,....,....., ...... ....,.....,.....,....,.....,....,....,....,.....,......,.....,.....,.....,......,......,....,.....,....,....,....,.....,......,.....,...L.0.0EO 
l9100 .20:00 21100 .24' 00 .25r00 Tiime 

rrg t:. .... 



z 

5=· 

5 

W. aass 292.9825 Pti< t~ 
He~ 1.39 i.d.ts Spat 21 ~ 

. -Syh Fi.la nail - -·- ---------E- -- .. - ------ --- ----
. Ota rile rae A=PMS 

--+----i Resd.lti.oo · UBI 
hop !'Uber 1 
Iooi.zt i.oo ltde EI• 
Switch~ . Yet.TRI 
Rel I lasseS 292.9825, •• ~1 

liiiiimiiii:I A 292.9825 J 3:1.~ 
B J3.!t16 K 331.9!8 
C 15.87 L 333.93! 
D 315.9419 R 375.8364 
E 317.9389 
F 319.8$5 

_...,._..--i G !1.8936 
H E'.8847 
I 3:1.9192 

r- ""·O / -._ ._. 



TLI Project: 
Client Sample: 

44376A 
1771182-184/209 

..., -. 
f (/( I 

Method 23 PCDD/PCDF Analysis (a) 
Analysis File: U980032 

Client Project -
Sample MatriX: 

· Culp-Aluminum Alloys -· ----- --- - - --- -- --- ----- ----- -- -- -- --- ---- --- --- - -- -- ----
M23TRAIN Date Received: 12/17/97 Spike File: SPMIT204 

UF51058 
U980025 

TLI ID: 194-59-15A Date Extratted: 12129/97 !Cal:. 
Date Anal)7.ed: 01106/98 ConCal: 

Sample Size: 
Dry Weight 
GC Column: 

2.3,7,8-TCDD 
1,2.3,7,8-PeCDD 
1.2.3.4,7,8-HxCDD 
1,2,3,6,7,8-HxCDD 
1.2.3,7,8,9-HxCDD 
1,2.3 ,4.6, 7 .8-Hp CD D 
1.2.3,4,6, 7,8.9-0CDD 

2.3.7,8-TCDF 
1,2.3,7,8-PeCDF 
,3,4,7,8-PeCDF 

2.3.4.7.8-HxCDF 
.L,2,3,6,7,8-HxCDF 
2.3,4,6,7,8-HxCDF 
1.2.3. 7,8,9-HxCDF 
1,2.3,4,6, 7 ,8-HpCDF 
1,2.3,4,7,8,9-HpCDF 
1.2.3 .4.6. 7 ,8.9-0CDF 

Total TCDD 
Total PeCDD 
TotalHxCDD 
Total HpCDD 

Total TCDF 
Total PeCDF 
Total HxCDF 
Total HpCDF 

1.000 
n/a 
DB-5 

Triangle Laboratories, Inc.® 

Dilution Factor: n/a 
Blank File: U980026 
Analyst BB 

ND 0.004 
ND 0.006 
ND 0.007 
ND 0.006 
ND 0.006 
0.02 
0.06 

EMPC 0.03 
O.Ql 
0.01 
0.03 
0.01 
0.02 
ND 0.006 
0.13 
ND 0.01 
0.11 

0.01 1 0.02 
0.01 1 0.02 
0.02 1 
0.02 1 0.04 

0.05 3 0.13 
0.07 5 0.13 
0.11 5 
0.13 ·0.15 

Page 1 of2 

801 Capitola Drive· Durham, North Carolina 27713 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

% Moisttire: n/a 
% Lipid: n/a 
% Solids: n/a 

0;96 
0.92 

1.43 
1.36 
1.37 
1.11 
1.11 

1.04 

0.87 

36:02 
39:37 

28:34 
29:16 
32:01 
32:08 
32:37 

35:00 

39:49 

J_ 
m_ 

B_ 
1_ 
J_ 
J_ 
1_ 
J_ 

J_ 

MITl_PSR vl.01, LARS 6.10.081 

Printed: 10:20 01/10/98 I),, 1 
(., '-



TLI Project 
Client Sample: 

13C1r2.3.7.8-TCDF 
13C1r2.3.7.8-TCDD 
13C1rl.2.3.7,8-PeCDF 
13C12-l.2.3.7,8-PeCDD 
13C12-l.2.3.6,7,8-HxCDF 
13C12-l.2.3,6,7,8-HxCDD 
13C1rl .2.3,4,6, 7,8-HpCDF 
13C 12-l,2.3,4,6,7,8-HpCDD 
13C12-1.2.3.4,6,7,8,9-0CDD 

13C1r2.3.4.7.8-PeCDF 
13C1rl.2.3.4,7,8-HxCDF 
13C12-l .2.3.4. 7,8-HxCDD 
13C12-l.2.3.4.7,8,9-HpCDF 

13C1r 1.2.3.7,8,9-HxCDF 
13<:12-2.3.4.6,7,8-HxCDF 

13C1rl.2.3.4-TCDD 
13C 12-l,2,3,7,8,9-HxCDD 

44376A 
177 /182-184/209 

2.5 
2.7 
2.9 
3.2 
3.0 
3.7 
1.6 
3.5 

. 7.0 

3.8 
3.7 
3.6 
3.8 

3.1 
3.1 

62.5 
68.1 
72.1 
79.7 
73.9 
92.1 
39.7 
87.4 
86.9 

93.9 
92.5 
90.3 
95.1 

n.1 
78.0 

Method 23 PCDD/PCDF Analysis (a) 
Analysis File: U980032 

40%-130% 
40%-130% 
40%-130% 
40%-130% 
40%-130% 
40%-130% 
25%-130% 
25%-130% 
25%-130% 

40%-130% 
40%-130% 
40%-130% 
40%-130% 

40%-130% 
40%-130% 

0.76 
0.81 
1.49 
1.50 
0.50 
1.21 
0.35 
1.05 
0.86 

1.46 
0.50 
1.20 
0.35 

0.51 
0.48 

0.81 · 
1.21 

24:36 
25:18 
28:33 
29:35 
32:08 
32:48 
35:00 
36:02 
39:36 

29:14 
32:01 
32:43 
36:32 

33:22 
32:36 

25:08 
33:07 

RO -

RO_ 

Data Reviewer: --------->ir~-.J-t! ______ 01/10/98 

Triangle Laboratories, Inc.® 
801 Capitola Drive • Durham, North Carolina 2n13 
Phone: (919) 544-5729 ·Fax: (919) 544-5491 

Page2of2 Mrrl_PSR vl.Ol. LARS 6.10.08~ 

Printed: 10:20 01/10/98 

222 



Data Review By: 
In~~ ~\av:~~ calculated Noise Area: 

The Total Area for each peak with an ion abundance ratio outside 
ratio limits bas been recalculated according to method requirements. 

7.03 

·Listing ··af -u980032B: dbf ----------··· - ----·---------- -- ------ -·- ---· ··page··No. · ·1 

01/10/98 Matched GC Peaks I Ratio I Ret. Time 

Compound/ 

---- - --------- -- --- - .. 

M_Z •••. QC. Log Omit Why .. RT. OK Ratio Total. Area ... Area. PeaJc . l. . Area.Peak.l .. Rel.RT Compound.Name .. 

TCDF 0.65-0.89 0.867-1.079 

304-306 DC NL 0:00 0.89 l9.06 0.000 

It l2:36 RO 0.30 50.l3 21.85 73.91 0.919 

D D SN 2l:54 RO 0. 40 50.96 0.931 

It 23:18 RO 1.04 74.l7 43.8l 41.96 0.947 

K l3:35 0.75 62.85 l6.96 35.89 0.959 

l3:53 RO 0.64 81. 65 35.52 55.59 0.971 

A 24:00 0.75 103.40 44.40 59.00 0.976 

l4:13 0.89 .101. 59 47.84 53.75 0.984 

D D SN 24:26 RO 1.13 3l.66 0.993 

M 24:38 RO 0.63 193. 3l 84.10 133.00 1.001 l378-TCDF 

'.25:03 RO 0. 52 38.lO 16.62 31. 77 1.018 

304-306 8 Peaks 705.51 

13Cll-TCDF 0.65-0.89 0.959-1.041 

316-318 DC NL 0:00 RO l. 70 16.80 0.000 

DC WL '.23: 34 0.76 413. OS 0.958 
24:11 RO 0.50 85.95 37.39 75.43 0.983 

-----··· --

ID .. Flags. 

J 

J 

J 

J 

J 

J 

AN 
J 

l4: 36 0.76 17.,97l.16 7,785.96 10,186.lO 1.000 13Cl2-2378-TCDF ISO 

25:02 RO 0.62 340.69 148.21 238.69 1.018 

l5:33 0.85 52.88 24.l7 l8.61 1.039 

DC WH l5:39 RO 5.93 8.76 1.043 

316-318 4 Peaks· 18,451.68 

----------------------- Above: TCDF / TCDD Follows ----------------------

TCDD 
320-322 

320-3:22 

KN 
KN 
D 

37Cl-TCDD 
3l8 

DC 

D 
DC 

DC 
DC 
DC 
DC 

DC 

DC 

DC 

DC 

NL 0:00 
22:46 
l3:10 

SN l3:47 
SN l4: 25 

SN l4: 35 
SN l4: 47 
SN 24:55 
SN l5:13 
SN 25:18 
SN l6:30 
SN l6:44 

2 Peaks 

NL 0:00 
23:57 

0.65-0.89 
0.89 8.13 

RO 0.59 58.94 
0.89 43.05 

RO 0.36 3.08 
RO 0.93 10.12 
RO 4.18 7.98 
RO 0.20 2.39 
RO 3.90 1. 75 
RO 0. 47 15.63 
RO 0. 45 15.91 

0.7l 7.78 
RO 0 .40 6. 97 

101.99 

5.73 
95.45 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive • Durham, North Carolina 27713 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

l5.64 
20.l2 

95.45 

0.895-1.047 
0.000 

43.35 0.900 
22.83 0.916 

0 .940 
0.965 
0.97:2 
0. 980 
0.985 
0.997 

J 

J 

1.000 2378-TCDD AN 
l.047 
l.057 

0.921-1.079 
0.000 
0.947 

Printed: 10:20 01/10/98 
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ta~~- Listing of 0980032B.dbf 
01/10/98 Matched GC Peaks / Ratio I Ret. Time 

Compound/ 
M_Z ...• QC.Log Omit Why .. RT. OK Ratio Total.Area ... Area.Peak.l .. Area.Peak.2 .. Rel.RT Compound.Name .. ID .. Flags. 

328 

l3Cl2-TCDD 
33l-334 

33l-334 

25:l0 
25:50 
25:58 
26:01 
26:03 
26:09 
26:09 
26: ll 
26:38 
26:46 

DC SN 26:51 
11 Peaks 

0.65-0.89 
DC NL 0:00 RO l.86 

24:08 
25:08 
25:18 
25: 38 
25:50 RO 

5 Peaks 

0.84 
0.81 
0.81 
0.76 
4.90 

12.297.60 
52. 49 
35.38 
ll.38 
31.01 
56.59 
23.43 
48.49 
27.17 
8.90 
6.28 

12,688.89 

16.55 
85.01 

19,596.91 
14, 912. 62 

680.l8 
48.82 

35,3l3.64 

12,297.60 
52.49 
35.38 
12.38 
31.01 
56.59 
23.43 
48.49 
27.17 

8.90 

38.69 
8, 779.31 
6,690.82 

294.57 
135.18 

1.001 37Cl-TCDD 
l. 0:21 
1.026 
l.028 
l.030 
l.034 
l.034 
l.042 
l. 053 
1.058 
l.061 

0.921-1.079 
0.000 

46.32 0.954 

CLS 

10,817.60 0.993 l3Cl2-l234-TCDD RSl 
8,221.80 1.000 13Cl2·2378~TCDD ISl 

385. 71 l.013 
27.58 1.021 

----------------------- Above: TCDD / PeCDF Follows ---------------------

PeCOF 
340-342 

340-342 

D 

M 

0 

D 

M 

D 

l3Cl2-PeCDF 
352-354 

l.32-1.78 
DC NL 0:00 RO 0.90 

D 

0 

D 

SN 

26:34 
:27: 34 RO 
27:42 RO 
27: 52 RO 
28:10 
28:17 
:28:34 

SN :28:4:2 RO 
SN 28:51 

:29:16 
:29: 24 RO 

l. 73 
0. 45 
0.88 
0.54 
1.33 
l. 66 
1. 43 
1. :28 
1.65 
1. 36 
1.17 

DC SN :29:43 RO :2.88 
D SN 30:14 RO 0.72 
DC SN 30:34 RO 0.35 

8 Peaks 

1.32-1.78 
DC NL 0:00 RO 0.88 

:27:15 RO 0.61 
27:29 RO 0.:23 
:27:4:2 1.55 

DC SN 28:01 RO 0.38 
28: 10 1. 56 
28:33 
28:50 RO 
29:14 

1.49 
1.:27 
1.46 

11. 80 
59.20 
24. 97 

133.39 
3l.33 
55.91 
83.18 
49.90 
37.89 
47.95 
59.70 
68. 62 
11. 04 

16.0l 
3.09 

534.87 

18.05 
18.48 
18.85 

585.52 
10.66 
41.54 

16,135.84 
603.20 

14,633.0l 

37.55 
15 .18 
81.08 

31.91 
51. 91 
29. 40 

34.40 
41. 7l 

11.23 

11.46 

356.2:2 

25.32 
9,645.30 

366.65 
8,687.17 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive • Durham, North Carolina 2n13 
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0.9:25-1.065 
0.000 

21.65 
33.93 
92.01 

24.00 

0.931 
0.966 
0.970 
0.976 
0.987 

31.:27 0.991 
20.50 

:25.30 
35.56 

l.001 1:2378-PeCOF 
l.005 
l. 011 

l.025 23478-PeCDF 
l.030 
l.041 
1.059 
1.071 

18.4:2 
48.99 

:2:29. 30 

0. 860-1.140 
0.000 
0.954 
0.963 
0.970 
0.981 
0.987 

AN 

AN 

16.22 
6,490.54 

:287.96 
5,945.84 

1.000 13Cl:2-PeCDF 1:23 IS2 
1.010 
1.024 13Cl2-PeCDF 234 SOR! 

J 

J 

J 

J 

J 

J 

J 

J 

Printed: 10:20 01/10/98 
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Page NO. 
01/10/98 

compound/ 

3 Listing of U980032B.dbf 
Matched GC Peaks I Ratio I Ret. Time 

M_Z .... QC.Log Omit Why .. RT. OK Ratio Tot.al.Area ... Area.Peak.I .. Area.Peak.2 .. Rel.RT Compound.Name .. !O .. Flags. 

28.30 27.85 1.058 30:13 RO 1.02 
·- 30:20 RQ __ 0.38 
9 Peaks 

46.56 

.. -- - 17. .. 8.7 
32,100.87 

__ 10 .. BL _________ 28 .. SJ __ l._062_ _____ . -------·····--·- _____ -------·-· 
35:2-354 

---------------------- Above: PeCDF I PeCDO Follows ---------------------

PeCDO 1.3:2-1.78 
356-358 DC NL 0:00 RO 0.45 3. 41 

A 27:48 RO 0.75 3:2.41 19.70 

DC SN 28: 26 1.76 6.04 

28 :31 1.69 43.44 :27.27 
DC SN 28:40 RO 0.:23 4.54 

D 0 SN 28:50 RO 1.10 23.18 

DC SN 29:07 RO 0.34 4.69 
DC SN 29::25 l.36 ll. 87 
DC ~N 29:38 RO 1.12 12.54 

DC SN 29:45 RO 0.89 8.54 
356-358 2 Peaks 75.85 

13Cl2- PeCDO 1.32-1.78 
368-370 DC NL 0:00 RO 0.56 3.27 

DC SN 27: 44 RO 0.53 3.75 

DC SN :27: 54 RO 0.45 4.39 
:28:30 RO 0.92 :26.49 16.10 

DC SN :28: 38 RO 1.28 17. 90 
29:35 l.50 9,216.67 5,530.36 
29:43 l.61 l, 462. 7:2 902.71 
30:04 RO 1. 09 79.81 48.Sl 
30:15 RO 3.47 26.75 36.35 

DC SN 30:31 RO 2.01 7.68 
368-370 5 Peaks 10,812.44 

---------------------- Above: PeCOO I HxCDF Follows 

HxCDF 1.05-l.43 
374-376 DC NL 0:00 RO 0.87 19.73 

31:03 1.28 44.70 25.07 
31:12 1.27 107.10 59.91 

M 32:01 1.37 114.40 66.10 
M 32:08 1.1.l 54. io 28. 40 

32:37 1.1.l 60.05 31. 64 
374-376 5 Peaks 380.35 

l3Cl2-HxCOF 0.43-0.59 
384-386 DC NL 0:00 RO 0.12 17.52 

31:03 0.59 88.88 33.04 
31:11 0.47 161.16 51.22 
32:01 0.50 10,277.07 3,447.68 
32:08 0.50 13,473.70 4,493 .05 
32:36 0.48 12,8:27.57 4,150.67 
33:04 RO 1.91 25.01 31.70 
33:22 0.51 9,854.68 3,3:29.97 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive • Durham. North Carolina 27713 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

o. 935-1. 022 

0.000 
:26.40 0.940 J 

0.961 
16.17 0.964 J 

0.969 
0.975 
0.984 
0.994 
l.002 
l.006 

0.865-1.135 
0.000 
0.937 
0.943 

17.51 0.963 
0.968 

3,686.3.1 l.000 13Cl2-PeCDO 123 !S3 
560.0l l. 005 

44.54 1.016 
10.49 1.023 

1. 032 

---------------------

0.962-1.047 
0.000 

19.63 0.966 J 

47.19 0.971 J 

48.30 0.996 1234 78-HxCDF AN J 

25.70 1.000 123678-HxCDF AN J 

28.41 1.015 234678-HxCDF AN J 

0. 876-1.124 
0.000 

55.84 0.966 
109.94 0.970 

6,829.39 0.996 13Cl2-RxCOF 478 S1J'R2 
8,980.65 l.000 l3Cl2-BxCOF 678 IS4 
8,676.90 l.015 13Cl.2-HxCDF 234 ALT2 

16.56 1.029 
6,524. 7l l.038 13Cl2-HxCOF 789 ALTl 

Printed: 10:20 01/10/98 
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Page ~o. 

01/10/98 

Compound/ 

4 Listing of 09800328.clbf 
Matched GC Peaks I Ratio I Ret. Time 

M_Z .... QC.Log Omit why .. RT. OK Ratio Total.Area ... Area.Peak.l .. Area.Peak.2 .. Rel.RT Compound.Name .. IO .. Flags. 

384-386 
33:43 

8 Peaks 
0.53 56.30 

46,764.37 
19.59 36.71 1.049 

---------------------- Above: HxCOF / HxCOO Follows ---------------------

HxCDO 
390-39:2 

M 
D 

390-39:2 

13Cl:2·HxCOD 
40:2-404 

40:2-404 

HpCDF 
408-410 

M 
D 

D 
408-410 

13Cl:2-HpCDF 
418-420 

418-420 

HpCOD 
4:24-4:26 

4:24-4:26 

M 

M 

M 

13Cll·HpCDO 
436-438 

436-438 

l.05-1.43 

DC NL 0:00 RO 0.67 11.71 

3:2:00 1.13 67.30 35.70 

D SN 3:2:12 1.25 30.08 

DC SN 33:35 RO 0.30 '. 5::Z 
l Peak 67 .30 

1.05-1.43 

DC NL 0:00 RO 0.86 42. 4::Z 

32: 43 l. ::zo 8,203.44 4,480.50 
3::Z: 48 1.21 l::Z, 414. 95 6,796.:24 
33:07 1.21 13,554.::Zl 7,417.33 

3 Peaks 34,17:2. 60 

---------------------- Above: HxCDD I HpCDF Follows 

0. 88-l.::ZO 

DC NL 0:00 RO l. 39 17.97 
35:00 1.04 200.00 lO::Z.00 

D SN 35:16 RO 0.76 36.84 
35:26 RO 0.55 3::Z. 40 16.52 

D SN 36:34 RO 0.75 ::Z6. 74 
:2 Peaks 232. 40 

0.37-0.51 

DC NL 0:00 RO 0.60 26.87 
35:00 RO 0.35 4,418.18 1,350.00 
35:28 RO 0.76 39.63 :20.93 
36: 3::Z RO 0.35 3,370.91 1,030.00 

3 Peaks 7,8:28.72 

---------------------- Above: HpCDF / HpCDD Follows 

0. 88-1.:20 
DC NL 0:00 RO 1. 6::Z 6.57 

35:17 RO 0.81 3::Z. 95 16.80 
DC SN 35:44 RO 0.31 3.45 

36:0:2 0.96 43.l::Z :21.09 
DC SN 36: 3::Z RO 1.65 16.38 

::z Peaks 76.07 

0.88-1.::ZO 

DC NL 0:00 RO 0.86 37.49 
36:0:2 1.05 8,60:2.80 4,401.91 

l Peak 8,60:2.80 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive· Durham, North Carolina 2n13 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

0.958-1.014 
0.000 

31.60 0.976 J 

0.98:2 
1.024 

0.970-1.030 
0.000 

3,722.94 0.997 13Cl:2- HxCDD 478 SCJR3 
5,618.71 l.000 13Cl::Z·HxCDD 678 IS5 
6,136.88 1.010 13Cl2-HxCDD 789 RS2 

---------------------

0. 996-1. 049 
0.000 

98.00 l.000 1:234678-HpCDF AN 
1.008 

30.16 l.Ol::Z J 

1.045 1:234789-HpCDF AN 

0. 94 3 - l. 114 
0.000 

3,890.00 l. 000 13Cl2-HpCDF 678 IS6 
:27.5:2 1.013 

:2,950.00 l.044 l3Cl::Z-HpCDF 789 SCJR4 

---------------------

0.975-1.005 
0.000 

::zo. 70 0.979 J 

0.99:2 
2:2.03 l.000 1:234678-HpCOD AN J 

l.014 

o. 97:2-1. o::z8 
0.000 

4,200.89 1.000 l3Cl:2-HpCOO 678 IS7 

Printed: 10:20 01/10/98 
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Page No. 
01/10/98 

Compound/ 

5 Listing of 098003:2B.dbf 
Matched GC Peaks I Ratio / Ret. Time 

M_Z .... QC.Log Omit Why .. RT. OK Ratio Total.Area ... Area.Peak.! .. Area.Peak.:2 .. Rel.RT Compound.NlllDe .. ID .. Flags. 

---------------------- Above: RpCDD / Octa-COO and CDF Follows ----------

OCDF -- --- . --- O. 76''T: 02-·-·. ·- --------- --·-·· - -- -- ---· --- - 0·~999; l~ 101 - . ---·- . - - ... .. ---·- - --- --

44:2-444 DC NL 0:00 RO :2. :20 9.87 0.000 
M 39:49 0.87 :25:2.00 ll.7.00 135.00 1.005 OCDF AN J 

44:2-444 l Peak :25:2.00 

OCDD 0.76-1.0:2 0. 899-1.101 
458-460 DC NL 0:00 RO 0. 71 6.'3 0.000 

39:37 0.9:2 10:2.13 48.94 53.19 1.000 OCDO AN J 

DC SN 39:51 RO 0. 45 :2.51 l. 006 
458-460 l Peak 10:2.13 

l3Cl:2-0CDD 0.76-1.0:2 0.996-1.004 
470-47:2 DC NL 0:00 RO l.07 14.91 0.000 

39:36 0.86 1:2,836.:23 5,930.35 6,905.BB l. 000 13Cl:2-0CDD ISB 
4 70-47:2 l Peak 1:2,836.:23 

Column Description ............ "Why" Code Description ......... QC Log Desc ........ . 

M_Z -Nominal Ion Mass(es) 
.. RT. -Retention Time (mm:ss) 
Rat.l ·Ratio of M/M+:2 Ions 
OK ·RO-Ratio Outside Limits 
Rel.RT-Relative Retention Time 

••• End of Report ••• 

WL-Below Retention Ti.me Window A-Peak Added 
WH-Above Retention Time Window K-Peak Kept 
SN-Below Signal to Noise Level D-Peak Deleted 
<M-Below Method Detection Limit T-Ti.me Changed 
NL-Channel Specific Noise Level M-.Peak Area Changed 

N-Name Changed 
X-Ether Interference 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive· Durham, North Carolina 2n13 
Phone: (919) 544-5729 • Fax: (919) 544-5491 
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riJ.e:U9B0034 ll-744 Acq: 6-JaN-l99B 44:0l:4l GC EI+ Voltage SIR 708 Noiae:6BJB 
30J.90l6 r:4 BSf11J(456,J0,-3.0) PKD(9,5,J,O.l0\,47354.0,l.OO\,r,TJ J:zp1NDB5C1S 
1'llIAM:LJ: .tABs Tezt:l77/1B4-1B4/409 77.Il44376A 
100 AB. lE5 

BO 

60 

40 

40 

l.BE5 

l.5E5 

1.US 

7. 4Ir4 

J. 7E4 

o!'.-;=:=:::"-;!:.:_:::=..~-_;:.~~~~:;:.,~~~~~:::;:~~~~~~~~ 
----···-··---
O.OEO 

:z:z' 00 :lJ: 00 :15' 00 
riJ.e1U9B003.:Z 11-7:14 Acq1 6-JAN-1998 :1:1:01:41 GC l:I+ Voltage SIR 70S Noiaer769.:Z 
305.B9B7 r::Z BSf11J(456,J0,-3.0) PKD(9,5,J,O.l0\,J0768.0,l:Oo\,7,TJ 1:zp•NDB5C1S 
12L\NGLZ .r.ABS Tezt:l77/1B:Z-1B4/:Z09 77.Il44376A 
100 Al. BE6 

80 

60 

40 

:zo 

:16100 r.iae 

2.9E5 

:I.JES 

l. 71:5 

l.l.E5 

5.7E4 

ol:'.:~~~~~'C=.~~~~~~~:!:;::~::;=~~~~~~~~~~~~ o. oi:o 
:z:z: 00 :13: 00 :151 00 

riJ.e:U9B003.:Z 11-744 Acq: 6-JAN-1998 4:1:01:41 GC J!I+ Voltage SIR 70S Noise:80B6 
3l5.94l9 r1.:Z BSf11J(456,J0,-3.0) PKD(9,5,J,O.l0\,3.:Z344.0,l.00\,7,T) J:zp1NDB5C1S 
1'll.IAM:LE LABS Tezt:l77/l8.:Z-lB4/:Z09 77.Il44376A 
100 A7. 9E7. 

60 

40 

:zo 

26100 Ti.Ille 

l.8E7 

l.4E7 

l.lE7 

7.lE6 

J.6E6 

O-;-...,..--,.--,........,.-...,.......,..--,--,.......,...-,-....,..__,--,-...,......,......,. __ ,........,.--+---f:.-...~~-.-...,..--.--,........,......,.._,,--,........,.--,...._,..~ O.OEO 
:l:l: 00 43 I 00 :14 I 00 :15: 00 

riJ.e1U980034 ll-724 Acq: 6-JJIN-l.998 ~:Ol:4l GC EI+ Voltage SIR 70S Noise:4747 
Jl 7 .93B9 r::Z BSf11J(256, 30, -3. 0) PKD(9,5,3, O.l0\,l89B8. O,l. 00\,r, TJ Ezp1NDB5C1S 
1'llIANC:I.E LABS Tezt:l77/1B2-l84/209 77.I#44376A 
100 Al. :ZEB 

80 

60 

40 

. 20 

26100 Ti.Ille 

2.3E7 

l.9E7 

l.4E7 

9.4E6 

4. 7E6 

o._,___,, __ .,........,..__,, __ .,........,......,.--.,........,..-..--..-....... _.,. ..... ,........,.......,..--,_....,........,. __ ~ .......... ~ ..... ....---.--............ --.--..-....---.---.-...... ~ O.OEO 
:12 I 00 23 I 00 24: 00 25 I 00 

riJ.e1U9B0034 ll-724 Acq: 6-JAN-1998 ~:Ol:4l GC EI+ Voltage SIR 70S 
330.9792 r12 Ezp1NDB5C1S 
1'llIANr;LE LABS Tezt:l77/lB2-lB4/209 'l'Lil44376A 
100.! 41:3B 2:1:27 :13:35 23:5B 24:46 

BO 

60 

40 

20 

26:00 Ti.Ille 

25:37 26·03 _6.2E7 

" ,..5.0E7 

~J.7E7 

,_2.5E7 

" ,_l.2r7 

O.OEO 0-+--..--..---.---.--..--....---.--............ _,.--..-............. --....-........... --....-.......... --....-........... --............ --.--..--............ --..-...... --.---.-...... ~ 
:z:zi 00 :13~ 00 24 I 00 :ZS~ 00 :Z6i 00 

riJ.e1C19B003.:Z ll-7:14 Acq: 6-JAN-1998 ~101:41 Ge l!I+ Voltage SIR 70S 
375.8364 712 1:zprNDB5C1S 
1'llI~ LABS rere:l77/lB:Z-l84/:l09 77.Il44J76A 
100 

80 

60 

40 

20 

26·25 

:15130 
:15158 

O•~!!.!,!lol.ll+l~~Ulo~~~~~ii..¥-~~::::!..T~~:,.W~=f-!:~~~~!.!!..!..~~:.;...!~~!.l!;!!.4.....!,µ...:!jit-!,.!.!._;,.!.;~ 

rime 

3.lE4 

:Z.5E4 

l.9E4 

1.3E4 

6.3Jr3 

O.OEO 
riA 

228 



l'il.e:U9800J:J ll-724 Acq: 6-JAN-l998 22:0l:4l GC ZI+ Voltage SIR 70S Noi•erl9ll 
Jl9.8965 1'12 BSU11(256,JO,-J.0) P:taJ(7,5,J,O.l0\,7644.0,l.OO\,l',r) Ezp1NDB5US 
1'RIAM;LE LABS raz.t:l77/l82-l84/209 r:r.Il44J76A 
lOO 

Al.88Z5 .lZ4 80 

60 

40 

-20. -;-JE4 . - ----- - --- - . 

o.:P,..-JJ,L:::i!:E::;::!:::~:.;:~~;!....:!~=;:::~~~~~~~....l:b.,;;t.~~~~~~~~~~~ 
24100 26100 

l'ile:U980032 ll-724 Acq: 6-J1lN-l998 2210l:4l GC EI+ Voltage SIR 70S Nolae12l54 
32l.89J6 1'12 BSU11(256,JO,-J.O) P:taJ(7,5,J,O.l0\,8616.0,l.OO\,l',rJ Ezp1NDB5US 
1'RIANGT.Z LABS raz.t:l77/182-l84/::109 r:r.Il44376A 
100 

80 

60 

rue 

l.OE5 

8.lZ4 

6.lE4 

4.lZ4 

20 2. OE4 

O~__,~C!;:i~.,..!~~~::,.~~~:.6:::::::;::lg:~~l:.i~~~~~_i.;;.~~:a::l::~~~~~i;,:::~::.i:::~~!.i.L.,,+_O.OEO 
23100 24~00 25100 26100, r.t..e 

l'il.e1U980032 ll-724 Acq: 6-J1lN-l998 22:01:41 GC KI+ Voltage SIR 70S Noiaez8684 
JJl.9368 1'12 BSU11(256,JO,-J.0) P:taJ(7,5,J,O.l0\,34736.0,l.OO\,l',rJ Ezp1NDB5US 
1'RIAM;LE Li.Bs Tezt:l77/l82-l84/::109 r:r.Il44J76A 
lOO AB. 8E7 

6. 69E7 

2.2E7 

l.8E7 

l.JE7 

40 9.0E6 

20 4.5E6 

O+-~.--...... --...................... ,..... ........... ...,... ..... ..---.---...--...... --...--...--..,....."-o~ ...... -==-....................... _,.. ..... ..,..... ..... __ _,, ..... ...,_ ..... ~o.oEO 
2J I 00 24 I 00 25: 00 261 00 

l'il.e1U980032 ll-724 Acq1 6-JAN-l998 22:01:41 t;C rI+ Voltage SIR 70S Nolse14675 
. 333.9338 1'12 BSU11(256,J0,-3.0) P:taJ(7,5,3,0.lO\,l8700.0,l.OO\,l',rJ Ezp1NDB5US 
1'RI~ LABS Tezt1l77/182-l84/209 r:r.Il44376A 
lOO Al. 8E8 

80 

2J I 00 24 I 00 251 00 26 I 00 
l'il.e1U980032 ll-7::14 Acq1 6-J1lN-l998 2::11011.41 GC EI+ Volt:age SIR 70S Noiae1::1866 
327.8847 1':::1 BSU11(256,30,-3.0) P:taJ(7,5,J,O.lO\,ll464.0,l.OO\,l',r) Ezp1NDB5US 
1'RIAMOLE LABS rezt:l77/18::1~l84/::109 r:r.Il44376A 
100 Al. JES 

80 

60 

TU 

3.lE7 

2.5E7 

l.9E1 

40 l.:JE1 

20 6 .2E6 

O·+-..... ,........,.. ..... .,.........,...--.-..... .,.... ........... ..,.. ..... .,..........,. ..... ..,... ..... ,._...,... ..... .,..........,.--"'..,....::....,.__,. ..... ..,......-,.........,....-..,........., ................ .,i:.o.oro 
::13100 24100 25100 

l'ile1U9800J2 11-724 Acq: 6-J11N-l998 22101141 t;C rI+ Voltage SIR· 70S 
330.9792 1'12 :Ezp1NDB5US 
1'RIARGLE LABS re.z.t:l77/182-184/209 r:r.Il44J16A 
lOOl 23 12123135 23:58 24115 24:46 25103 25•37 

80 

60_ 

26100 rue 

26•03 26:19 26137 _6.2r7 

.5.orr 

" ..,3. 7E1 

40 ~2.5E7 

20 .l.2r7 

o-+-..... ..--r ..... .,.........,...-....,. ..... ..,.........,...--r ..... .,.........,. ..... ..,... ..... ,.....-,.. ..... T'"".....,. ..... ..,.. ..... .,..........,. ..... ..,... .......... ....,. ..... .,.........,...,......,... ..... ~o.oEo 
23:00 21:00 25~00 26~00 rime 
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r.ile1U980032 ll-724 Acq1 6-J71N-l998 2210l14l t:C EI+ Voltage SIR 70S Noi•e13583 
339.8597 r12 BSUB(256,30,-3.0J P1CD(7,5,3,0.l0\,l4332.0,l.OO\,r,r) 1!:rp1NDB5US 
2'RIAM:LZ LABS rezt:l77/l82-l84/209 'ZLil44376A 
lOO AB. lZ5 

27100 . :JB100 29100 30100 
r.ile10'980032 ll-7:14 Acq1 6-JAN-l998 2:Z10l14l t:C Ia+ Voltage SIR 70S NoiH139.8l 
34l.8567 r12 BSUB(256,30,-3.0J P1CD(7,5,3,0.l0\,l5924.0,l.OO\,:r,r) l!:rp1NDB5US 
!12.IAM:;l;E LABS rezt:l77/l82-l84/209 'ZLI#44376A 
lOO A9. OE5 

27:00 28100 29100 30:.00 
r.ile:U98003:J ll-7:J4 Acq: 6-JAN-l998 22:0l:4l GC Ia+ Voltage SIR 70S Hoise16:J2l 
353.8970 r12 BSUB(:J56,30,-3.0) P1CD(7,5,3,0.l0\,24884.0,l.OO\,r,r) Ezp:NDB5US 
!12~ LABS rezt:l77/l82-l84/:J09 'ZLil44376A 

l.7Z5 

l.4:85 

l.OE5 

6.9E4 

3.5E4 

lOO A6. 9E7 A5.95E7 l.BE7 

80 l.4E7 

60 l.lZ7 

40 7.lE6 

20 3.6E6 

0'..;i_.,.-__, __ ...,... __ .,...._.,. __ ...,... __ .,.........:;:=--.....---.-~--...-~--::::P--,..... ..... --..,t...~;=-...,~..---..-...... --....---..--...--...-.J:.0.0EO 
27100 :JB100 :J9100 

r.ile1CT98003:J ll-7:J4 Acq1 6-JAN-l998 2:J10l14l GC Ia+ Voltage SIR 70S 
330.9792 r12 Ezp1NDB5US 
2'RIANGLE LABS Xezt:l77/l82-l84/209 XLil44376A 

ioo ... ___E.;J.O --~!. ~""a,;;s.;.t~~::r-.;:;:J.;.9.o.1;;.l3;;;.. ___ ... ___ 29-14..,4_.....-3~!,;,,..1 ... o.,.6 ___ ,~ ... o ... ~_,.~ ... s--

Xime 

'-'-...---.--...... --..---.--...... --..---.--....---..---...--............ ..-...... --..--..... --....... --............ --....... --....-...... ---.---....--...--...-... 0.ozo 
:J71 00 :JS I 00 :J91 00 

r.ile1CT98003:Z ll-7:J4 Acq: 6-JAN-l998 :J:J10l14l GC EI+ Voltage SIR 70S 
409.7974 r1:J Ezp1NDBSUS 
XR~ LABS rezt::l77/1B:J-l84/209 'l!Lil44376A 
lOO 29 39 

rime 

4.4E4 

3.6E4 

2.7E4 

l.BE4 

8.9EJ 

o ....... ..,... ............. .....,. ....... ..:.,.....:.-...-.................... _.....,.. .............. ~--....,..--...-....... ,......_,.. ....... .:,..-._,___,. ....... ..:,... ....... ..---...-~--...... :....i....--.:.,..-....,. .................. o.o:ro 
rue 
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cq: 0 ge 
355.8546 7:J BB'C11J(J56,30,-3.0J PrD(5,5,J,0.05\,4lJ6.0,l.00\,7,rJ 
22~ LABS reztzl77/l8J-l84/J09 'ZLil44J76A 
lOO AJ. Jzj 

~.7JE5 

80 Al.4lE5 

60 

40 ·------- ·--Al·-32"·----··-··--·-· ·---- -· 
• A6 8 ,.,..,. A5.l9E4 

A7 .J6E4 • '"'' 
JO 

5.0E4 

3.1E4 

.:21!:4 

J7148 J8100 J81l.2 J8:.24 J8136 J8148 J9100 J91l2 J91J4 39136 .29148 30100 30:l.2 30134 2':Uie 
7:Lle1119800J3 ll~734 Acq1 6-J1Ul-l998 J.210l14l ~C EI+ Voltage SI11. 70S Noiae1.2JlJ 
351.8516 713 BS'C1B(356,J0,-3.0) P1CD(5,5,J,0.05\,9:J5:J.O,l.00\,7,r) .Ezpi.HDB5US 
22.r.Al'iG1'E LABS Tezt1l77/l8:J-l84/.209 'ZLil44376A 
lO 

60 
~.6:JE5 

40 

JO 

.27:48 J8:00 J8:l.2 J8:.24 38:36 .28148 39:00 39:13 39:.24 39:36 .29:48 30:00 
7:Lle111980033 ll-734 Acq: 6-JaN-1998 3.2:01141 ~c EI+ Voltage SIR 70S Noiae:996 
367.8949 7:.2 BS'CTB(.256,30,-3.0} P1CD(5,5,3,0.05\,3984.0,l.00\,7,r) 1:%p:NDBSUS 
12.r.Al'iG1'E LABS Tezt:l77/l8:J-l84/309 'l'Lil44376A 
lO AS. 3E7 

80 

60 

40 

:JO 

.27148 38100 :JSll.2 .28:.24 .28:36 .28148 .29100 3911.2 .29134 39136 .29:48 30100 
7:Lle11198003:J ll-7.24 Acq: 6-JaN-1998 .2.210l14l (;C EI+ Voltage SIR 708 Noisell775 
369.8919 71.2 BS'CTB(.256,30,-3.0) PJCD(5,5,3,0.05\,7l00.0,l.00\,7,TJ l!Jr:p1RDB5US 
22,IAM;'LE LABS TfUCtzl77/lS:J-l84/309 'l'Lil44376A 
10 AJ. 9r7 

80 

60 

40 

JO 

8.3r4 

6. 71:4 

5.0E4 

3.3E4 

l. 71:4 

O.OEO 
30:l:J 30:.24 Tim 

l.6E7 

l.3E7 

9.9E6 

6.6E6 

3.3E6 

O.OEO 
30tl.2 301.24 T.im 

l.lE7 

8.9E6 

6. 7E6 

4.5E6 

O'+,..,..,..,..,..,..,..,.....,.....,..,..,..t"'T"...,..,..,..,..,..,.....,.,..,..l'""'"l..,..,..,..,.....,.,..,..,..,..,.,..,..,.....,..,..,.,..,..,.....,..,..,J.,..,..,..,.;~"'°'"""'""""'...,.."""',..,........,....,.....,..,..,..t"'T"~O.OEO 
J7148 .28100 .2811.2 .28124 .28:36 :28148 .29100 J9tl.2 .29:24 29136 J9148 

7:Lle111980032 ll-7.24 Acq1 6-JAN-1998 :J:Z10l14l Ge EI+ Voltage SIR 708 
330.979.2 7rJ .EzprNDB5US 
12~ LABS ~rl77/l82-l84/309 'l'Lil44376A 

lO .281l2 :JS 4 28141 38155 39'13 :J91J 29144 

80 

60 

40 

JO 

30100 301l.2 301.24 1'.iae 

30106 301Jli 

5 • .2E7 

J.9E7 

:2.6E7 

l.3r7 

o~..,..,..,.....,...,....,..,.., ..... ...,......,...,...,...,...,...,."l"'T".,.....,..,.'l""T"',.....,...,..,"'T"' ........... .,.....,...,....,..,..,....,...,.,....,..,...,....,..,.., ..... .....,..,..,. ...... .,......,..,..,........,...,.....,..,.., ..... .....,...,..,...,..,.~o.oro 
.27148 38100 J81l.2 .281.24 .28136 J8148 .29100 J9tl.2 J91J4 J9136 .29148 30100 JOll.2 301.24 
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7ilerU98003.2 ll-384 Acq: 6-JAN-1998 2.2:0l:4l t;C EI+- Voltage SIR 70S Noi•e:546.2 
373.8.208 7:3 BSUB(256,30,-3.0) PJC1)(7,S,3,0.l0,,2lB4B.O,l.00,,:1',l') Xzp1NDBSUS 
~IAM;LZ LABS l'8%t:l77/l8.2-l84/209 'lT.I#44376A 
lOO A6. 6Z5 

31100 3l1l.:l 311.24 31:36 31148 3.2100 3.21l.:l 3.21.24 3.2:36 3.2148 33100 331l.2 331.24 
:l'ile1U98003.2 11-384 Ac:q1 6-JAJr-1998 2.2101141 t;C rI+ Voltage SI1l 70S Noi•e16.244 
375.817B 713 BSUB(.256,30,-3.0) PJC1)(7,S,3,0.l0,,24976.0,l.00,,7,l') Ezp1NDBSUS 
~IAM;LZ LABS l'ezt:l77/l8.2-l84/209 'J:T.I#44376A 
lO A4. 2E5 

A4.68Z5 

Jl:OO 3l:l.2 311.24 31:36 31:48 3.2100 3.2:1.2 321.24 3.2136 3.2:48 33:00 33:1.2 33:24 
7ile1U9B003.2 11-384 Ac:q: 6-JAJr-1998 .2.210l:4l 19C.EI+ Voltage SI1l 70S Noise:4l90 
3B3.8639 713 BSUB(.256,30,-3.0J PJC1)(7,S,3,0.l0,,l6760.0,l.00',7,l') Ezp:NDB5US 
~IANt:LE LABS l'ezt:l77/l82-l84/209 rr.I#44376A 
lOO A4. 9Z7 

BO 

60 

40 

.20 

A4.l5E7 

A3.33E7 

33136 33148 

33136 3314B 

0'.J.,..,..,...,._..,....,._..,..,..,...,.........,..,..,...,..,...,..,.. ......... ..,..,..~~~..,..;::;:;::;:...,..""""".,..t.,..,..,..;::;:::;::ir=;=""""'~..,..,..,..,.., ........ .,..,t.,..,..,...;:;::; ... ,..,..,..,..,..,..,..,..,..,..~ 
31100 3l:l.2 31:24 31:36 31:48 32:00 3.2:1.2 3.21.24 3.2:36 3.2:48 33:00 33:1.2 33:.24 

7ile1U9B003.2 ll-384 Acq: 6-JAJr-1998 2.210l14l Ge KI+ Voltage SIR 70S Noise:5800 
385.8610 7:3 BSUB(256,30,-3.0) PJC1)(7,S,J,O.l0,,23.200.0,l.00',7,l') Ezp:NDBSUS 

33:36 33:4B 

~I.ANGLE LABS l'8%t:l77/l8.2-l84/.209 'J:T.Il44376A . 
lOO AB. 8Z1 A8.68E7 

BO 
A6.5.2E7 

60 

.2.lZS 

l.6ZS 

l • .2ZS 

B • .2Z4 

4.lZ4 
·-· - ---- -- -

o.ozo 
1'.ia 

l.BZS 

l.4Z5 

l.lZ5 

7.lZ4 

3.5E4 

0.01:0 
:rime 

l.31:7 

l.lE7 

B.lE6 

S.4E6 

.2. 7E6 

O.OEO 
l'.iae 

.2. 7E7 

.2. lE7 

l.6E7 

40 l.lE7 

.20 5.31:6 

O~..,.,..,..,.....,..,..,..,..,..,..,...,..,..,.....,..,..,..,..,..,....,."T"l".,..,..~,..,..,L.,.-,.~:;:;::~.,....,..,..,1.,-,..,..;.::;:;:;::;::;""""'""'T"",..,..,..,...,..,..,.+,..,..,..,::;::;:po,..,..,.....,.......,..,...,...,...,..f:-O.OZO 
31100 3l:l.2 31:.24 31:36 3l:4B 32100 32:1.2 32124 3.2:36 

7ile1U98003.2 ll-384 Ac:q: 6-JaN-l99B 2.210l14l t;C EI+- Volta99 
39.2.9760 7:3 JU:p1NDB5US 
~IAM;LZ LABS rezt1l77/lB2-l84/209 'J:T.Il44376A 
lOO 3l:l3 31:.25 31:5832:0932:19 32r34 

BO 

60 

40 

20 

3.2:4B 33:00 33:1.2 33:24 33:36 33:48 
SIR 70S 

33:06 331.26 33:43 

o...,...,..,..,...,..,..,..,..,..,...,..,.....,.. ........ ,.....,...,..,,...,..,..,..,..,..,...,..,.....,.. ........ .,..,..,..,... ...... ..,..,...,..,. ...... .,..,.,,...,..,..,..,..,..,.....,...,..,..,...,...,,...,....,..,..,..,..,.....,...,........,..,.. ............. ..,...,..,..,..,..,.....,.....,...,..,..~ 
31:00 3l:l.2 311.24 31:36 3l:4B 3.2:00 3.2:1.2 3.2:.24 3.2:36 3.2:4B 33:00 33:1.2 33:.24 33136 33:48 

7ilerU9B0032 ll-384 Acq: 6-.TAN-l99B 22:01141 Ge EI+ Voltage SIJl 70S 
445.7555 713 Xzp1NDB5US 
~IAM;Li: LABS :rezt:l77/lB2-lB4/209 'lT.Il44376A 

:rime 

.:iv 

1'.iae 

lOO 3:.l 30 B.BE4 

BO 7.lE4 

60 5.3E4 

40 3 .5E4 

.20 l.8E4 

o~~,.;.;x;~~ .................... ~,..,..,..,.;,,...,..,..,...,..,..,...,..,...,........,...,..,.."'T"..,..,..,..,..,.....,.,....,...,..,..,..,..,. ............. ,.......,..., ............. ..,..,. ...... .,..,.. ............. ......,...,... ...... ..,..,..,.....,..,..~o.ozo 
:rue 
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cq: I 0 gf1 
389.8156 r:3 BSUB(256,30,-J.OJ P1CD(7,5,3,0.lO\,l2960.0,l.OO\,r,rJ 
12IABGLE LABS rezt:l77/l82-l84/209 rr.Il44376A 
100 . A3. 6ZS 

80 

60 

l.35 

9.3Z4 

7.0Z4 

----- - - --- ------- -- - -------- -· -4-;·1z4--·-

31:36 31:48 32:00 32:12 32:24. 32:36 32:48 33:00 33112 
r.1.le:C1980032 11-384 Acq1 6-J311-l998 22:01:41 GC EI+ Volt:age SIR 70S lloiae14860 
391.8127 713 BSUB(256,30,-3.0J P1CD(7,5,3,0.lO\,l9440.0,l.OO\,r,rJ Xzp:BDB5US 
22IAM::LE LABS rezt:l77/l82-l84/209 rr.Il44376A 
10 A2. 3ZS 

80 

60 

40 

20 

31:36 31:48 32:00 32:12 32:24 32:36 32:48 33:00 33:12 
7.1.le:C1980032 ll-384 Acq1 6-JAll-1998 22:01:41 GC ZI+ Voltage SIR 70S Noiae:ll739 
401.8558 r13 BSUB(256,30,-J.O) P1CD(7,5,3,0.l0\,46956.0,l.OO\,r,rJ Ezp1BDBSUS 
12.r.AM&LZ LABS rezt:l77/l82-l84/209 rr.Il44376A 
100 A6.80E7 A7. 2E7 

80 A4.48E 

60 

40 

20 

2.3E4 

l.US 

8.BEI 

6.6E4 

4.4E4 

2.lE7 

l.7E7 

l.3E7 

8.4E6 

4.2E6 

01~ ..... ----_..--............ ....-............ ..,.., ...... .,...,......., ...... .,...,....,........,....,....,. __ ,.........4..,..,,..L,....,...,.....:;::::;:;::;:~ ............. :;:;::::;::;::;:::;=;:...,,.....,......+-o.o:r:o 
31136 31:48 32:00 32:12 32:24 32136 32:48 33:00 33:12 

r.1.le1C1980032 ll-384 Acqt 6-JAll-1998 22:01:41 GC EI+ Voltage SIR 70S lloiaeil3573 
403.8529 r13 BS11S(256,30,-3.0J P1CD(7,5,3,0.l0\,54292.0,l.OO\,r,T) Ezp:BDB5US 
12IAMOLZ LABS Tezt:l77/l82-l84/209 rr.Il44376A . 
100 A5.62E7 A6. 4E7 

80 A3. 7:JE 

60 

40 

31136 31148 32:00 32112 32::14 32:36 32:48 33:00 
r.1.le1C1980032 ll-384 Acq1 6-.1311-1998 :12101141 GC ZI+ Volt:age SIR 70S 
392.9760 r13 Jtzp1BDB5US 
12.r..ua;:z;z LABS Tezt1l77/l82-l84/209 rr.Il44376A 

33112 

100 
31145 31:58 32109 32134 33106 

80 

60 

40 

20 

33:24 33136 ru 

l.8E7 

l.lE7 

7.0E6 

3.5E6 

3.0'87 
33126 

2.4rl 

.8'87 

6.0'86 

0-.,...,_....,........,,....,.......,....,....,...,....,..._., ....... ...-r..,.......,..,.......-r-.-...... -.-....-r-.-...... -.-....,.....,...,,........,...,...,...,...,. ....... .,....,...,...,.......,..,........,...,_,...,...,._,...,...,._,...,... ....... -r-O•OEO 
31136 31148 32100 32112 32124 32'36 32:48 33100 33112 33124 33136 r.t. 
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rile:U98003.2 ll-545 Acq: 6-JAN-l998 .2.2:0l:4l GC EI+ Voltage SIB 70S ·Noiae:6l40 
407.78l8 r:4 BSrnJ(.256,30,-3.DJ P1CD(7,5,3,0.l0\,.2456D.O,l.OO\,r,r) Ezp:NDB5US 
12~ LABS Tezt:l77/l8.2-l84/.209 'l'Lil44376A 
lOO Al. 6E6 

80 

60 

40 

20 

o~;::;::::;:::;:::;;:::;::;=:::::...,....,:...,....,_,....,""T"'T~..;::;~::::;:::::;:~::,.::;~::;::;:::;:.;::~~::::;:::::;::~:.::;:::;....,...,,..!;::;~~~~~~~ 

2.6r5 

2.a5 

l.6r5 

l.Dr5 

a.ara 
J51U 35r24 351J6 35:48 36100 36il2 36124 36136 36148 37:00 1'hle 

rile1U98003.2 ll-545 Acq1 6-J3N-l998 .2.2:0l:4l GC EI+ Voltaga SIR 70S Noise14407 
409.7789 r:4 BSUll(.256,30,-3.D) P1CD(7,5,3,0.l0\,l7628.0,l.OO\,r,r) Ezp:NDB5US 
12.rAMOl:E LABS Tezt:l77/l8.2-l84/.209 'l'Lil44376A 
lD .ll. lE6 2.9r5 

2.3r5 

l.8r5 

l • .2r5 

5.8E4 

o.oro 
35124 35136 35:48 36:00 36rl.2 36:24 36:36 36:48 37:00 T.iiae 

rile1U98003.2 ll-545 Acq: 6-JAN-1998 .2.2:0l:4l GC EI+ Voltage SIB 70S Noiae:5597 
417.8.253 i:4 BSrnJ(.256,30,-3.0J P1CD(7,5,3,0.l0\,.2.2388.0,l.OO\,r,r) Ezp:NDB5US 
TRIANGLE LABS Te.rt:l77/l8.2-l84/209 TI.Il44376A 
lOO Al. lE7 

60 

40 

.20 

Al.06E7 

0!.1,...--":......,...,...;::;::::;:::;:::;:::;:=;=o .......... .,..., ............. .,...,. .............................................. ;,....,....,...,....,...,..,...._..._..,""""'...,...,..,....,::;::;::;:::;::::;~""""' ........... ,.....t. 

J.4E6 

2.71:6 

2.0E6 

l.4E6 

6.8r5 

O.OEO 
35:00 35:l.2 35:24 35:36 35:48 36:00 36:1.2 36:24 36:36 36:48 37:00 7'illle 

rile:U98003.2 ll-545 Acq: 6-JaB-1998 2.2:0l:4l GC EI+ Voltage SIB 70S Noise:9330 
419.82.20 r14 BSU11(256,30,-3.DJ P1CD(7,5,3,0.l0\,3732D.O,l.OO\,r,TJ Ezp1NDB5US 
TBI.ABr;LE LABS Tezt:l77/l8.2-l84/209 TLil44376A 
lD A3. 8E7 

80 

60 

40 

20 

A.2.98E7 

o.i,....,-1...,...,....,....,.::;::::;::;:::::;.,..,,.. ....... .,..,...,...,...,....,~.,....,...,...,....,...,...;...,....,...,...,...,....,~.,........,..,...,..., ...... ,...,......,....,...:;...,...~,::;:::;::;:=r=i..,.. ..... .,...,...,....,....,..r. 

l.OE7 

8.2E6 

6.U6 

4.lZ6 

2.01:6 

o.oro 
35100 35:l2 35:.24 35136 35:48 36:00 36:1.2 36:.24 36:48 37: 00 T.iiae 

rile1U980032 ll-545 Acq: 6-JaB-1998 2.2:01141 GC EI+ Voltage SIB 70S 
430.9729 r:4 Ezp1NDB5US 
!rRIANG:r.r LABS· Tezt.:l77/l8.2-l84/209 'rLil44376A 

. lO 35101 35:27 35:37 35153 36104 .2. 01:7 

l.61:7 

l. • .2E7 

8 • .2Z6 

4.lZ6 

. .....,....,...,....,....,...,....,....,....,...-.....,....,.....,... ...... ,...,...,....,,...,.....,...,...,...,......,...,..,....,....,.......,....,...,....,....,....,...,...,....,...,...,....,..., ...... .,...,-... ..... ...,... ........... .....,-....,....,,...,.. ...... ,.....,.....,......,. .... o.ora 

35:00 35:l.2 35:24 35136 35:48 36100 3611.2 36124 36:36 
rile1U98003.2 11-545 Acq1 6-JAN-1998 .2.2101141 GC EI+ Volt:agw SIB 70S 
479. 7165 r14 Up1NDB5US 
12IAHZ;LE LABS Tezt1l77/lll2-l84/.209 'l'Lil44376A 
100 36 33 

80 35:.20 

36148 37: 00 1'1a 

3.5r4 

.2. 8E4 

.2.U4 

l.4Z4 

.20 7.J.ZJ 

o.....,....,....,....,....,...+-....,... ...... -...-.-.............. ..-....,....,.....,...-.-,...,...,......,....,.......,....,....,..., ...... .,...,...,....,...-... ...... -... ...... -....,....,-... ...... ...,........,-....,....,,...,....,....,....,....,...,...,...,..,..... .... o.ora 
351l..2 35r:l4 36100 36136 36148 1';i.w 
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cq: 1 1 o age 
4.23.7766 714 BSf111(.256,30,-3.0} PKD(7,5,3,0.l0\,104.24.0,l.00\,7,TJ 
!l'RI~ LABS Tezt1171/lB.2-lB4/.209 7!!.I#44376A 
lOO 

Al.Bas 

60. 

- -40. 

.20 

3511.2 35rlB 351.24 35130 35136 3514.2 3514B 35154 36100 36106 361l.2 361lB 
7:1.le1C19B003.2 ll-545 Acq: 6-J'All-l99B ~10l14l GC EI+ Volt.99 SIB 70S Noi.•e1l609 
4.25.7737 714 BSf111(.256,30,-3.0} PKD(7,5,3,0.l0\,6436.0,l.00\,7,T) ~111DB5US 
!l'RIAM:LB LABS rezt1177/lB.2-l84/.209 7!!.I#44376A 
lOQ A.2.4.2E5 

BO 

60 

40 

:zo 

35rl.2 35rl8 351.24 35130 35136 3514.2 35148 35154 36100 36106 3611.2 36rl8 
7:1.le1C19B003.2 ll-545 Acq: 6-JAB-l99B ~10l14l GC BI+ Voltage SIR 70S Noise:9556 
435.Bl69 r:4 BSf111(.256,30,-3.0) PJCD(7,5,3,0.l0\,3B:Z:Z4.0,l.OO\,r,T) ~:NDB5US 
!l'RI.AM:'LZ LABS Tezt:l77/lB:Z-lB4/.209 7!Lil44376A 
lOO 

80 

60 

40 

.20 

35rl.2 351l8 35124 35130 35:36 3514:1 35148 35:54 36100 36106 36rl.2 36rlB 
7:1.le1C19BOOJ:Z ll-545 Acq1 6-J11B-l99B ~101141 GC EI+ Voltage SIR 70S Noise1ll07l 
437.8l40 7:4 BBUB(:Z56,J0,-3.0J P1'D(7,5,J,O.l0\,44:ZB4.0,l.OO\,r,T) ~111DB5US 
!l'RI~ LA.BS Tezt1l77/lB2-lB4/.209 7!LI#44376A 
lOO 

80 

60 

40 

.20 

5.4%4 

4.3E4 

.ll4 

o.ozo 
2'.1a 

5.U4 

4. '11:4 

3.5%4 

:Z.4E4 

l • .2E4 

O.OEO 
36130 1'Ue 

.av 

B.3E6 

6.2E6 

4 .J.E6 

.2.J.E6 

O.OEO 
361.24 36130 2'1.ae 

9.BE6 

7.9E6 

5 .!1E6 

3.9E6 

.2. 0E6 

35rl.2 35rlB 351.24 35130 35136 3514:1 35:48 35:54 36100 36106 3611.2 36rlB 361.24 36130 2'1.ae 
r:Lle1C19B003.2 ll-545 Acq: 6-JAB-l998 .2.210l14l GC EI+ Voltage SIB 70S 
430.97.29 7:4 ~1NDB5US 
!l'RIA.NGLJ: LA.BS Tezt1l77/lB.2-lB4/.209 7!LI#44376A 
lO 35:27 35137.. 36104 361.23 36 JO .9E7 

BO 

60. 

40 7.6E6 

:ZO J.BE6 

o o.o.ro 
35rl.2 35rlB 351.24 35130 35136 35142 35148 35154 36100 36106 36il.2 361l8 361.24 36130 1'.iae 
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:t'l. •1'1 ' - Acq1 -J11N-l I I t;C EI+ Vo tage SIR 
44l.742B :t':4 BSUB(256,JO,-J.OJ PXD(7,5,J,O.l0\,22964.0,l.OO\,:t',T) 
:nlIAM:LZ LABS Tezt:l77/lB2-lB4/209 rr.Il44J76A 
lO 

90 

BO 

70 

60 

50 

40 

JO 

20 

lO 

Al. 7E6 2.SE5 

O·~....-....-....-..-..-...... ....--....--,..;..,--.--......,...=;==,.....,....,.....,....;..,....;-...,......,......,......,...;.,.-..,.....,.....,....;..,.......,......,;....,...-.,...-.,...-....-....-;....~,.......;,....;.,..;....F-
J6100 

:t':1.l.e:D'9BOOJ2 ll-545 Acq: 6-JaN-l99B 22101:41 Ge BI+ Voltage SIR 708 Noi•e:26l0 
44J.7J99 :t'14 B~(2561 JO,-J.O) l'XD(7,5,J,O.l0\,l0440.0,l.00\1 :t',T) Jbcp1RDB5US 
:nl~ LABS Tezt:l77/lB2-lB4/209 rr.Il44376A 
lOO 

90 

BO 

70 

60 

50 

40 

JO 

20 

lO 

Al. 5E6 2.6E5 

2.JE5 

2.lE5 

l.BE5 

l.6E5 

l.JE5 

l.OE5 

7.BE4 

S.2E4 

2.6E4 

o~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ O.OEO 
35100 

:t':1.l.e:U9BOOJ2 11-545 Acq: 
4J0.9729 :t':4 Jbcp:N1JB5US 
:nl.IAM:LE LABS Tezt:l77/lB2-lB4/209 
lOO 

90 

BO 

70 

60 

50 

40 

JO 

20 

lO 

708 

2.0E7 

l.BE7 

l.6E7 

l.4E7 

l.2E7 

l.OE7 

B.2E6 

6.lE6 

4.lE6 

:J.OE6 

0 ....... ..,-...,... ....... ...,......,...-.-_,.._,.....,......,.....,-,--,.--..--..--,......,.....T'""' ..... ...-...,... .............. -.--.--...--.--.--,.--..--..-..-...-..................... -.-..... -...--.-..--,~ O.OBO 
J5100 36:00 37:00 3B100 39100 

:t':1.l.e10'9B003:J 11-545 Acq: 6-JaN-1998 ~101141 '9C EI+ Voltage SIR 70S 
513.6775 714 Jbcp1RDB5US 
:t!2IANG'LE LABS Tazt:l77/182-lB4/209 rr.Il44376A 
lOO 

90 

BO 

70 

60 

so 

34133 

35122 

J51l0 

36:54 

38126 

J7:2 

39:21 

J9147 

4.lE4 

J.7E4 

J.JE4 

:J.9E4 

:J.51:4 

:J.OE4 

l.6E4 

l.2E4 

B.2EJ 

lO 4.J.Z3 

0 ............... -.--.--.-..... --.--... ....... -..-.......,......,.--..--,.._,......,.....,,_,,_ ..... ..,... __ ...,... ..... -...-..--....... ~.--~--...... ...-...-...... -.--.-..... -...--r ............ ~o.oro 
J9:00 40100 41:00 Tia 
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cqz I I 0 ge 
457.7377 714 BSC13(256,J0,-3.0J P1CD(7,5,J,O.l0\,606B.O,l.00\,7,T) 
:l'Jl.IANGLZ LABS 1'eJI:t:l77/lB2-lB4/209 rr.Il44376A 
lOO A4. 9E5 

BO 

60 

.40 

39:30 39:36 39:54 40:00 
7.il.e:U980032 ll-545 Acq• 6-JAN-1998 2210l14l t;C n+ Voltage SIR 70S Noi•••2l26 
459. 734B 7:4 BSUB( 256, JO, -3. 0) P1CD(7,5,3, O.lO\, 8504.0,l. 00\,I, T) :ct:p:RD115US 
T1lIANGLE LABS 1'eJI:t1l77/lB2-l84/209 rr.Il44376A 
100 A5 2E5 

BO 

60 

40 

20 

391.30 39:36 39:42 40:00 
7.il.e:U980032 ll-545 Acq: 6-J11B-l99B 22:0l:4l GC KI+ Voltage SIR 70S Noise:4239 
469.7779 714 BSUB(256,30,-3.0) P1CD(7,5,3,0.l0\,l6956.0,l.00\,7,1') :ct:p1NDB5US 
TRIANr;I.E LABS 1'eJI:t:l77/l8:Z-lB4/209 TLil44376A 
lOO A5. 3E7 

BO 

60 

40 

20 

39130 39:36 39:42 39:48 39:54 40:00 
rile1U98003:Z ll-545 Acq: 6-J1'.N-l998 2:Z:Ol:4l GC KI+ Voltage SIR 70S Noi11e13943 
471.7750 714 BSUB(256,30,-J.O) P1CD(7,5,3,0.l0\,l5772.0,l.OO\,l,T) Ezp1NDB5US 
1'RI~ LABS Tezt:l77/lB2-l84/:Z09 TLil44376A 
lOO A6. lE7 

80 

60 

40 

:zo 

J91JO 391J6 
7.il.e:U9B0032 ll-545 Acq1 6-JAB-1998 
430.9729 714 Ezp:NDB5US 
T1lIANGL.&' LABS 'l'e1Ct:l77/lB2-lB4/209 

39:42 39148 39154 
2210l14l t;C n+ Voltage SIR 70S 

40100 

B.U4 

.U4 

o.oro 
40106 ~-

l.1:85 

B.4r4 

6.JE4 

4.2E4 

2.lE4 

O.OEO 
40:06 1'.iae 

l.lE7 

9.0E6 

6.7E6 

4.5E6 

2.2E6 

O.OEO 
40:06 T.iae 

l.4E7 

l.lE7 

8.lE6 

5.4E6 

2.7%6 

O.OEO 
40:06 ~-

l.9E7 lOO 3!!..;~- ---

TLil44376A 

------..,.....------39~u~5~l:.---..------------------..... ----80 l.5E7 

60 .J.E7 

40 7.4E6 

:zo J.71:6 

o.oro 
39tJO 39:36 39142 39148 39:54 40:00 40106 r.t.e 
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PPM 
200 

: 
' 
I 

i 

' 

~ ' 
i 

: 
I 

' 
; 

v 
Jr 

~ 
II 

- -
330.94615 

Peak Locate Examination: 6-JAN-1998:22:00 File:U980032 
Experiment:NDB5US Function:2 Reference:PFK 

Volts PPM 
0.5898 200 - ,____. 

l~v f\J 

) .!~ 
11 

~ 

t 
r 

II 

n 
,, 

~. I fl / -, 
~~. ~ ·"'~ 

330.97925 331.01235 416.93435 416.97604 

~ ~ 

~ 
"II 

Volts 
0.1140 

~- A A A~ 

417.01774 

00 
(Y') 

C\I 



F1 e: 
319.8965 F:2 Exp:NDB5US 
Sample Text:17~/182-184/209 TLI#44376A File Text:TRIANGLE LABORATORIES, INC. 
100 i 24. 35 

80 

60 

40 

20 

24:08 
26:15 

O~-.---..~....--r-~..---.-'---.~-.--.-~~'-.---...---.--.-~~-.---...---.---..~-.--.---...---.---r~-.---.-~..--.----.-~ 
24~00 25:00 26:00 27:00 

File:U980032 #l-724 Acq: 6-JAN-1998 22:01:41 GC EI+ Voltage SIR 70S 
321.8936 F:2 Eip:NDB5US 
Sample Text:11?,;1e2-184/209 TLI#44376A File Text:TRIANGLE LABORATORIES, INC. 
100 i 25·18 

BO 

60 

40 

124:11 
I 24:49 
' 

25:38 26:46 

2 4 :: 0 0 2 5 : 0 0 2 6 : 0 0 2 7 : 0 0 
File:U980032 #~-724 Acq: 6-JAN-1998 22:01:41 GC EI+ Voltage SIR 7.0S 
331.9368 F:2 Exp:NDB5US 

28:00 

28:08 

4.6E4 

3.7E4 

2.8E4 

l.8E4 

9.2E3 

O.OEO 
Time 

3.8E4 

3 .1E4 

2.3E4 

1.5E4 

0 
Time 

Sample Text:177;/182-184/209 TLI#44376A File Text:TRIANGLE LABORATORIES, INC. 
100 ' 25·00 2.2E7 

80 l.8E7 

60 1. 3E7 

40 9.0E6 

20 4.5E6 

0-'--.--.-~....---.-~.---.---.~-.--.-~...-L-~::.......-==;=~--------....--.--.-~..---.---.,...--.--.-~...-----..---.--.--'-O.OEO 
25:00 26:00 27:00 28:00 Time 

j.""~ 
rfi c 
1

.o0 
, r 
~ \4~ 
,,~I 



File:U9B0032 #1~724 Acq: 6-JAN-1998 22:01:4~-c;c EI+ Vo S 
303.9016 F:2 Exp:NDB5US 
Sample Text:177/182-184/209 TLI#44376A File Text:TRIANGLE LABORATORIES, INC. 
100 I AB. 1E5 2.0ES 

80 l.6E5 

60 1.2E5 

40 7.9E4 

20 3.9E4 

0 O.OEO 
2 3 : 2 4 2 3 : 3 6 2 3 : 4 8 2 4 : 0 O 2 4 : 12 2 4 : 2 4 2 4 : 3 6 2 4 : 4 B 2 5 : 0 O 2 5 : 12 2 5 : 2 4 2 5 : 3 6 2 5 : 4 B 2 6 : 0 0 Time 

File:U9B0032 #1~724 Acq: 6-JAN-199B 22:01:41 GC EI+ Voltage SIR 70S 
305.89B7 F:2 Exp:NDB5US 
Sample Text:177/182-184/209 TLI#44376A File Text:TRIANGLE LABORATORIES, INC. 
100 ! Al. 3E6 2.9E5 

80 2.3E5 

60 1.BES 

40 1.2E5 

20 5.9E4 

0 0.0EO 
23:24 23:36 23:48 24:00 24:12 24:24 24:36 24:48 25:00 25:12 25:24 25:36 25:48 26:00 Time 

File:U9B0032 #1~724 Acq: 6-JAN-199B 22:01:41 GC EI+ Voltage SIR 70S 
I 

315.9419 F:2 Exp:NDBSUS 
Sample Text:177/182-184/209 TLI#44376A File Text:TRIANGLE LABORATORIES, INC. 
100 I 24·36 1.8E7 

80 1. 4E7 

60 1.1E7 

40 7.1E6 

20 3.6E6 

0 0. OEO 
23:24 23:36 i3:4B 24:00 24:12 24:24 24:36 24:48 25:00 25:12 25:24 25:36 25:48 26:00 Time 



Fi 
339.8597 F:2 Exp:NDB5US 
Sample Text:1~7/182-184/209 
100 

80 

60 

40 

EI+ Vo s 

TLI#44376A File Text:TRIANGLE LABORATORIES, INC. 
A3. 4E5 1. JES 

1. OES 

7.8E4 

5.2E4 

2.6E4 

O_.,_--.-.--...-.--.-.....,....---.-.-.--.-...-.-.-....-,.-.---..--..---..-.--...-.-.-....-,.---..--.--.-.---.-...-.-.--.-..-.--.--.--...-r-...-.-.-....-,.-.----.-.--.--.-..--.--.--.-.--.----.--.--.-_._0.0EO 

28:00 i 28:12 28:24 28:36 28:48 29:00 29:12 29:24 29:36 29:48 Time 
File:U980032 ~1-724 Acq: 6-JAN-1998 22:01:41 GC EI+ Voltage SIR 70S 
341.8567 F:2 Exp:NDBSUS 
Sample text:li7/182-184/209 
100 I 

TLI#44376A File Text:TRIANGLE LABORATORIES, INC. 
l.OES 

80 8.1E4 

60 6.1E4 

40 4.0E4 

20 2.0E4 

0-"-r-.-.--...----.--.---.--.--.-r-r---.-,-.-.-.....-,.---.--.-.--r-.--.---.-.-.....-,.---.--.--.--r-.--r-r-.--,-,,..,...-.-r-r--.-,-.-.-..,.-,--.--r-r-r--.--r--.---.--.---.-.--.--.-.-~O.OEO 
28:00 :28:12 28:24 28:36 28:48 29:00 29:12 29:24 

File:U980032 11-724. Acq: 6-JAN-1998 22:01:41 GC EI+ Voltage SIR 70S 
29:36 

351.9000 F:2 Exp:NDBSUS 
Sample Text:177/182-184/209 
100 

File Text:TRIANGLE LABORATORIES, INC. 
29:14 

29:48 Time 

2.7E7 

80 2.2E7 

60 1. 6E7 

40 1.1E7 

20 5.4E6 

0-L,..--..--T"-r--.-...--......:,...~~---.,........,.-.-.....-,~c..-............ --.-::;:::;=;=::;=;=r==~-.-.,,...,.--..,....,_..~.---..--.-..-=:;:::;=::~=;==r=;1""'T'~.-..-.........-.-.-..,.....,_,..L0.0E0 
28: 00 : 28: 12 28:24 28:36 28:48 29:00 29:12 29:24 29: 3 6. 29:48 Time 



Fi e:U EI+ Vo 
355.8546 F:2 Exp:NDB5US 
Sample Text:177/182-l84/209 TLI#44376A File Text:TRIANGLE LABORATORIES, INC. 
100 ' Al. 7E5 

80 

60 

40 

20 

6.2E4 

5.0E4 

3.7E4 

2.5E4 

1.2E4 

0 O.OEO 
26:48 27:,00 27:12 27:24 27:36 27:48 28:00 28:12 28:24 28:36 28:48 29:00 Time 

File:U980032 11.:.724 Acq: 6-JAN~l998 22:01:.41 GC EI+ Voltage SIR 70S 
357.8516 F:2 Exp:NDB5US 
Sample Text:177/182-184/209 TLI#44376A File Text:TRIANGLE LABORATORIES, INC. 
100 , A2. 4E5 · 8. 3E4 

80 

60 

40 

20 

6. 7E4 

5.0E4 

3.3E4 

1. 7E4 

0 , O.OEO 
26:48 27:00 27:12 27:24 27:36 27:48 28:00 28:12 28:24 28:36 28:48 29:00 Time 

File:U980032 #1~724 Acq: 6-JAN-1998 22:01:41 GC EI+ Voltage SIR 70S 
367.8949 F:2 Exp:NDBSUS 
Sample Text:l77/182-184/209 TLI#44376A File Text:TRIANGLE LABORATORIES, INC. 
100 . 28 · 30 6. 4E4 

00 5.1E4 

60 3. BE4 

40 2.6E4 

20 1. 3E4 

O_.,._r-r---,--,-.-T-"T-=r-r-.---,--,-.-r-r---,--,r--r--r'-T--.-r-r--r-T-r-r-r-...--.-,...-..--.--.---..--.-..,.-,--.-.-.-.,:..,.-.--r-r--r--T-.--r-r-r-T-r-r-r--r-T---,-.-.-o---T---,-r-r--,--,-.--r-O.OEO 
26:48 27:00 27:12 27:24 27:36 27:48 28:00 28:12 28:24 28:36 28:48 29:00 Time 



Fi e: . GC E + 
373.8208 F:3 E~p:NDBSUS 
Sample Text:l77/182-184/209 TLI#44376A File Text:TRIANGLE LABORATORIES, INC. 
100 A6. 1E5 2.1E5 

BO 1.7E5 

60 1.2ES 

40 B.3E4 

20 4.1E4 

0---.---.--.--r-..---.----.----r-----r--r--.--.-..----.r-T---r--r--.--.---r-.-..----.--.--r--.---.---r-.---.---r-.-----.---.--.--r-.---.---r-.-----.---.--.-,--,.--,----r--,.--~O.OEO 
31 : 3 6 31 1

: 4 2 31 : 4 8 31 : 5 4 3 2 : O O 3 2 : O 6 3 2 : 12 3 2 : 1 B 3 2 : 2 4 Time 
File:U980032 #~-384 Acq: 6-JAN-1998 22:01:41 GC EI+ Voltage SIR 70S 
375.8178 F:3 Exp:NDB5US 
Sample Text:177/182-184/209 TLI#44376A File Text:TRIANGLE LABORATORIES, INC. 
100 ! . A4. 3E5 1.SES 

80 1.2E5 

60 9. 2E4 

40 6 .1E4 

20 3 .1E4 

O--.~~-.-~.----.----.----r-----r--.--.--.-..----.r-T---r--.---.--.-..-.-..----.--.--.---.--.-~...-.-,...-.--.--~-.-,_..,.----.---r-----r--.---.---.-.-..----.--.----.--~O.OEO 
31:36 31:42 31:48 31:54 32:00 32:06 32:12 32:18 32:24 Time 

File:U980032 #~-384 Acq: 6-JAN-1998 22:01:41 GC EI+ Voltage SIR 70S 
383.8639 F:3 Exp:NDBSUS 
Sample Text:177/182-184/209 TLI#44376A File Text:TRIANGLE LABORATORIES, INC. 
100 32·08 1.4E7 

80 1.1E7 

60 8 .1E6 

40 5.4E6 

20 2. 7E6 

0-1.--.---.-,_..,r-T--T----.---.--.-,_..,.--,--,--.--.--r-.--:...-,--.--.-~:...-.----.--.--,.--.--r--ir-r-r-.---.---:=:.;:::;=;::::;::::;::=:::;:=;:==r=r:=r==r==r==r=l:...0.0EO 
31:36 31:42 31:48 31:54 32:00 32:06 32:12 32:18 32:24 Time 



Fi e:U GC EI+ Vo age SIR 
389.8156 F:3 Exp:NDB5US 
Sample Text:177/182-184/209 TLI#44376A File Text:TRIANGLE LABORATORIES, INC. 
100 I A3. 7E5 1. 2E5 

80 9.3E4 

60 7.0E4 

40 4.7E4 

20 2. 3E4 

0..i_,~_,..=~~..-T+,~==f--~-.-~,.::::;:~;::.,...~~~~--.--:,....:,___;:.:::;=;::::::;:::::;:::::::;:::;::::;::::'..-.-.--.--.,.-,-.-~r--T"""--.-...-.-..:,__..--..~"r-T_:;_~:_.;:~:::..,LO.OEO 
31:30 3l:36 31:42 31:48 31:54 32:00 32:06 32:12 32:18 32:24 Time 

File:U980032 #l-384 Acq: 6-JAN-1998 22:01:41 GC EI+ Voltage SIR 70S 
391.8127 F:3 Exp:NDB5US 
Sample Text:177/182-184/209 TLI#44376A File LABORATORIES, INC. 
100 1.lES 

80 8.8E4 

60 6.6E4 

40 4.4E4 

20 2.2E4 

o_._,--.--.--..-.---.-~-.--.--.--.--.--.=--.---.-~-.--.--.-.--.---.-~ ............ --.-"T'-T-.--.--.-.--.---.-~~~~~~-.-~__,.-.--.--.-........,-.-~..-.-~--o.oEo 
31:30 31:36 31:42 31:48 31:54 32:00 . 32:06 32:12 32:18 32:24 

File:U980032 #1~384 Acq: 6-JAN-1998 22:01:41 GC EI+ Voltage SIR 70S 
401.8558 F:3 Exp:NDB5US . 
Sample Text:177/182-184/209 TLI#44376A File Text:TRIANGLE LABORATORIES, INC. 
100 I 

80 

60 

40 

20 32:24 

Time 

2.6E5 

2.1E5 

1.5E5 

l.OE5 

5.1E4 

O_._,-.---r--r-r--.-~-.--.--.-.--.--..-.---.-"r-T----.--.--.-.-....--.-.--.--..-.---.-~-.-~-.--.--.-.---r--~--r--.-.---.-r-r-.---r--r----r--.--.-.--.--.-.-~..--.---r---o.oEO 
31:30 31': 36 31:42 31:48 31:54 32:00 32:06 32:12 32:18 32:24 Time 



. Acq: EI+ Vo 
407.7B1B F:4 E~p:NDB5US 
Sample Text:177/1B2-1B4/209 TLI#44376A File Text:TRIANGLE LABORATORIES, INC. 
100 ! . Al. 2E6 2.6E5 

BO 2.1E5 

60 1.6E5 

40 l.1E5 

20 5.3E4 

0_.,_.,.-,-.---.-r-r---..-:-r-r-.--r-r-.---r-ir-r--r-r-r-r-.-r--.-,-,--.-.,.-,-.--,-,,-,--.-r-r-r-r-r--.--.--.--.-.,.-,-.---,-,r-r-.-.---r-.-r-T"-r-..--.--.-,_.,.--.-_._O.OEO 
I 

34:12 34:24 34:36 34:4B 35:00 35:12 35:24 35:36 35:4B 36:00 Time 
File:U980032 #~-545 Acq: 6-JAN-1998 22:01:41 GC EI+ Voltage SIR 70S 
409.7789 F:4 Exp:NDBSUS 
Sample Text:177/182-184/209 TLI#44376A File Text:TRIANGLE LABORATORIES, INC. 
100 A9. OES 

' 80 ! 
. ' 

60 

40 

20 

2.9E5 

2.3E5 

1. BES 

1.2E5 

5.BE4 

0 ..:t;:::;:::::~~~~;::::::~~:::;::::::~::;::::;:::;:::::::.~~~::;::::;;::::;=::::;:=;~.:::......,~.=..-,~..:;::._,~~~~~::;::::::::::::;::~=!--~:C:::~~~::::::::::::::t..O.OEO 
34:12 34:24 34:36 34:4B 35:00 35:12 35:24 35:36 35:4B 36:00 Time 

File:U980032 ti-545 Acq: 6-JAN-1998 22:01:41 GC EI+ Voltage SIR 70S 
417.8253 F:4 Exp:NDB5US 
Sample Text:177/182-184/209 TLI#44376A File Text:TRIANGLE LABORATORIES, INC. 
100 I 35·00 3.4E6 

BO 2. 7E6 

60 2.0E6 

40 1.4E6 

20 6. BES 

0-+.-..,...,,.,_,...,._f=t"_,....,.....,....,-.,..._,...,.....,......,......,...:..,......,_,.-.-r"T"-.-.....-(.~,_,.-...=:::;::;:::::;::=;::::;;::::;::"'f=;=,,,.=t=>-r-r-.-.,..._,.~.,..._,.""'"T""...,......,--r--r-ir-.--r-r-T"-.-T"""'T"-r-LO.OEO 
34:12 34:24 34:36 34:48 35:00 35:12 35:24 35:36 35:48 36:00 Time 



Fi e:U 1- Acq: GC EI+ Vo age SIR 
417.8253 F:4 Ex~:NDB5US 
Sample Text:177V182-184/209 TLI#44376A File Text:TRIANGLE LABORATORIES, INC. 
100 ! Al. 5E7 

90 

80 

70 

60 

50 

40 

! 

Al.03E7 

3.4E6 

3.0E6 

2. 7E6 

2. 4E6 

2.0E6 

1. 7E6 

1. 4E6 

1.0E6 

6.8E5 

3.4E5 

....:J-oC:f"'~=i"""".....:=..,...,,.~,--_,.......J,,""'F'~,,,.;I:::::::::::;=:~==....,..,,,_,_'"'T=",,,__"f"'"=~~-....~~~~~:;:::===T===="""'?'..,___....._.'l"-"-c;._.._,..~~..r:...0.0EO 

35:00 36:00 37:00 
I 

File:U980032 #1~545 Acq: 6-JAN-1998 22:01:41 GC EI+ Voltage SIR 70S 
419.8220 F:4 Exp:NDB5US 
Sample Text:177/182-184/209 
100 A3. 9E7 

90 

80 

70 

TLI#44376A File Text:TRIANGLE LABORATORIES, INC. 

A2.95E7 

38:00 Time 

1. OE7 

9.2E6 

B.2E6 

7.1E6 

6.1E6 

5.1E6 

4.1E6 

3.1E6 

2.0E6 

l.OE6 

..::1--.-~--~...----.,__...;.....--'-~~..,...::z:=::::;===-=.~-.-~--~---~....--....~L.-~..,........:::::::c::;:==-'~-.-~--~...---.~-.-~-.-.LO.OEO 
35:00 36:00 37:00 38:00 Time 



Fi e: Acq: EI+ Vo 
423.7766 F:4 Exp:NDB5US 
Sample Text:17(/182-184/209 TLI#44376A File Text:TRIANGLE LABORATORIES, INC. 
100 Al. BES 4.8E4 

80 3.8E4 

60 2.9E4 

40 1.9E4 

20 9.5E3 

0 O.OEO 
! 

34:36 34:142 34:48 34:54. 35:00 35:06 35:12 35:18 35:24 35:30 35:36 35:42 35:48 Time 
File:U980032 #i-545 Acq: 6-JAN-1998 22:01:41 GC EI+ Voltage SIR 70S 
425.7737 F:4 E~p:NDB5US 
Sample Text:17(/1B2-184/209 TLI#44376A File Text:TRIANGLE LABORATORIES, INC. 
100 I A2. 7E5 5.BE4 

I 

80 4.7E4 

60 3.5E4 

40 2.3E4 

20 1. 2E4 

0 0. OEO 
3 4 : 3 6 3 4 : i4 2 3 4 : 4 B 3 4 : 5 4 3 5 : 0 0 3 5 : 0 6 3 5 : 12 3 5 ·: 1 B 3 5 : 2 4 3 5 : 3 0 3 5 : 3 6 3 5 : 4 2 3 5 : 4 8 Time 

File:U980032 #1-545 Acq: 6-JAN-1998 22:01:41 GC EI+ Voltage SIR 70S 
I 

435.8169 F:4 Exp:NDB5US 
Sample Text:17~/182-1B4/209 TLI#44376A File Text:TRIANGLE LABORATORIES, 
100 1. SES 

BO 1. 2E5 

60 9 .1E4 

40 6 .1E4 

20 3.0E4 

0 O.OEO 
34:36 34::42 34:48 34:54 35:00 35:06 35:12 35:18 35:24 35:30 35:36 35:42 35:48 Time 



Fl e:U -; GC EI+ Vo 
441.7428 F:4 Exp:NDBSUS 
Sample Text:177JlB2-1B4/209 TLI#44376A File Text:TRIANGLE LABORATORIES, INC. 
100 Al. 7E6 2. SES 

BO 2.0ES 

60 1.SES 

40 9.9E4 

20 5.0E4 

O__J_.--.-~--.-.--..-.-~~:....-:::;::....,~--.--r--T_:;.....:;:_.--;.~....-.~=;:::::;::::;==;::~..---.--.--.-..-.-~~----.--_;._~-.-~,.=.---.-.--.-~+.-i..=.-~~_:....J_O.OEO 
39:00 3,:12 39:24 39:36 39:48 40:00 40:12 40:24 40:36 40:4B Time 

File:U9B0032 #l~S4S Acq: 6-JAN-1998 22:01:41 GC EI+ Voltage SIR 70S 
443.7399 F:4 Exp:NDBSUS 
Sample Text:l77/182-184/209 TLI#44376A File Text:TRIANGLE LABORATORIES, INC. 
100 Al. 5E6 2.6E5 

BO 2.lES 

60 1.6ES 

40 1.0ES 

20 S.2E4 

O...i.::::~~~ie==;:::~~~~::::::;:::~~::::;::::::;=;~~;::::::;:::::;:f::;=y=;==;==;;:=:;::!!.....-~~~~~;:::::;:::~:;:::::::;:~~"'¥'::r==;;::::::::;:.o;:::=r=;:...y:::::~-y::>~0.0EO 
39:00 39:12 39:24 39:36 39:48 40:00 40:12 40:24 40:36 

File:U980032 #l-S4S Acq: 6-JAN-1998 22:01:41 GC EI+ Voltage SIR 70S 
469.7779 F:4 Exp:NDBSUS 
Sample Text:177/182-184/209 
100 

File Text:TRIANGLE LABORATORIES, INC. 

40:4B Time 

1.1E7 

80 9. OE6 

60 6. 7E6 

40 4. SE6 

20 2. 2E6 

0...L..---.--.--.-..-.--.-....-..---.--.--..-.--.---.-.--.----?.~..-.--.-....-.,_..,...:::;::::;=;=;:::=;=l="l"=-.-,,......., ......... --..._,._..__.,.......,..-..-..-.--..---.-.-r-,............,_,..._,,_.,.....,.--r-..LO.OEO 
39:00 39:12 39:24 39:36 39:48 40:00 40:12 40:24 40:36 40:48 Time 



TLI Project 
Client Sample: 

44376A Method 23 TCDD/TCDF Analysis (DB-225) 
177/182-184/209 R t-':< I Analysis File: P980100 

Client Project .... Culp.Aluminum.Alloys _________________ . __________ . ___________________ --- ____ ---------------. 
Sample Matrix: M23TRAIN Date Received: 12117/97 Spike File: SPC2NF04 
111 ID: 194-59-lSA Date Extracted: 12/29/97 !Cal: PF22206 

Date Analyzed: 01/07/98 · ConCal: P980092 

Sample Size: 
Dry Weight 
GCColumn: 

. 2.3.7,8-TCDF 

13C1r2.3.7,8-TCDF 

1.000 
rt/a 
DB-225 

Dilution Factor: rt/a 
Blank File: P980094 
Analyst JM 

0.02 

2.9 72.0 40%-130% 

% Moisture: rt/a 
% Lipid: rt/a 
% Solids: n/a 

0.80 23:06 B 

0.79 23:05 

Data Reviewer: ----~C-+-~----- 01/09/98 

Triangle Laboratories, Inc.® 
801 Capitola Drive· Durham, North Carolina2n13 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

Page 1of1 CZNP.PSR •Ull.LAR.S 6.10.0ll 

Printed: 10:16 01/09/98 

249 



Data Review By: c; Ji~~ calcol•<od .. , ...... , 

The Total Area tor each peak with an ion abundance ratio outside 
ratio lilllita has been recalculated according to method requirements. 

l. :2:2 

P119e ~:. 
01/09/98 

l Li~t.if!~ o_~_ ~~~?-~~~~-·-~-~------ _ ~-------·------ ------------ ----·------ _____ , ______ -~ ·. -----------------· ____ _ 
Matched GC Peaks / Ratio I Ret. Time 

Compound/ 
ic_z .... QC.Log Omit Why .. RT. Olt Ratio Total.Area ... Area.Peak.I.. Area.Pe11k.2 .. Rel.RT ~ompnund Niuo.- IJ'l F'\111.w 

TCOF 0.65-0.89 
304 ·306 DC NL 0:00 RO l.Ol l.79 

DC SN 19::27 RO 1. 45 1. 42 
DC SN :20:08 RO :1.os 0. 76 

DC SN :20: 20 RO 1. 29 :2. 46 
DC SN :20: :29 RO :2.34 l. :20 

:20:36 RO 0.99 3.08 l. 7:2 
21: 10 0.89 10. 60 4.99 
:21:36 0.84 5.39 :2.46 

DC SN :2:2: 00· RO 0.38 1.91 

DC SN :2:2: 21 RO 1.10 o.73 

DC SN :2:2: 59 RO 1.54 1.65 
M :23:06 0.80 7.60 3.37 

DC SN :23:19 RO 0.99 :2.19 
23:36 RO 0.96 3 .17 1. 71 

DC. SN 24: 32 RO 0. 43 1.10 
304·306 5 Peaks :29. 84 

13Cl:2·TCDF 0.65·0.89 
316-318 . DC NL 0:00 RO 1. 01 3.1:2 

DC WL 21: 35 RO 0.63 8.09 
DC WL :21:51 0;78 3:2.58 

DC WL :2:2: 03 RO 0.52 0.94 
:23:05 0.79 1,340.63 590.39 

DC SN :23:18 RO 3.80 0.73 
DC SN :23: 22 0.67 0.97 

:23:42 RO 0.93 6. 39 3.34 

DC WH :24: 09 RO 2. 48 1. 61 
DC WH 25:09 RO 0.53 8. 11 

316·318 2 Peaks 1,347.02 

----------------------- Above: TCDF / TCDD Follows 

13Cl:2·TCDO 0.65·0.89 
33:2-334 DC NL 0:00 RO 1.53 l.58 

:20; :28 0.69 6. :2:2 
DC SN :20:35 RO 0.34 1.15 

:21:37 0.79 98:2.64 
21:55 0.80 1,342.00 
:2:2; 40 RO 1.07 11.:29 

33:2•334 4 Peaks :2,34:2.15 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive· Durham. North Carolina 2n13 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

:2.53 

434.10 
597.84 

6.80 

o.~ci.1·1.101 

o thJO 

0.84j 
n 8 n 
0. 881 
0.887 

1. 74 0.892 J 

5.61 0.917 
:2. 93 0.936 J 

0.959 
0.968 
0.996 

4. :23 1.001 2378·TCDF AN 
1. 010 

1.79 1. 022 J 

1. 063 

0.957-l.043 
0.000 
0.935 
0. 94 7 
0.955 

750.24 l.000 l3Cl2- 2378 · TCDF' !SO 

l. 009 
l . I) 1 2 

3.61 l. 027 

l . <)4 f) 

I .<l"<O 

......................................................... 

0. 908 - l. 09 2 

0.000 
3.69 0.947 

0.95:2 
548.54 1. 000 13Cl:2·2378·TCDD ISl 
7'4 .16 1.014 13Cl2·1:234·TCDD RSl 

6.38 1. 049 

Printed: , O: 1 6 O i 109/98 
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Pa9e No. 

01/09/98 

Compound/ 

Listin9 of P980100B.dbf 
Matched GC Peaks / Ratio I Ret. Time 

M_Z .... QC.Lo9 Omit Why •. RT. OK Ratio Total.Area ... Area.Peak.l .. Area.Peak.2. Rei.RT r.ompounu.Name Ill 

ColWllD Oes_criptioo_. _ .... ·.· . __ ,_ .. : . "Why_"._ <:ode__~s_c:_':'il_>~~on_. :.: :.:_:...:.:...: __ Q~. Lo9 -~fl~.:.:..·_:_: :.:_ 

M_Z -No•inal Ion Mass(es) 
•. RT. -Retention Time (mm:ss) 
Rllt.l -R.atio of N/M+l Ions 

WL-Below Retention Tille Window A-Peak Added 
WR-Above Retention Tille Window K-Peak Kept 
SN-Below Signal to Noise Level D·Peak Deleted 

OK •RO•Rlltio Outside Limits <M•Below Method Detection Limit T-Time Chan9ed 
Rel.RT-Relative Retention Time NL-Channel Specific Noise Level N·Peak Area Chan9ed 

N·Name Chan9ed 
X-Ether Interference 

••• End of Report ••• 

Triangle Laboratories, Inc.® Analytical services Division 
801 Capitola Drive· Durham, North Carolina 2n13 
Phone: (919) 544-5729 ·Fax: (919) 544-5491 

Printed: 10:16 01/09/98 
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•1 
303.9016 l:zpiDB:J.25 
'l'RIABGI.Z LABS Tezt:l77/l8:J-l84/209 rI.Il44376A 
100 23·06 

95 

90 

80 

75 

70 

65 

60 

55 

20 

15 

10 

5 

2.2159 
:J3rl7 

23136 

·-7 - t ;. ?-. . (11)(•1.'-/}(J~ -;r- . \ ., .'\( er\, . 

25rl6 

o.-+-....,...,...,........,........,.......,....,...,........,...,...,........,...........,...,........,...........,...,........,........,...,...,........,.......,.,...,.......,...,. ......... ~~ .................. .,....,..,.......,........,....,..,.......,..........,..,.......,..........,..,.......,..........,..,.......,..,...,....,..,..,...,.... 
2.2136 22:48 23100 23:l:J 23:24 23:36 23:48 .24:00 24rl:.2 24124 :.24:36 24:48 :.25:00 :.25rl:.2 25::.24 TiJlle 

:rile1P980l00 ll-92:.2 Acq17-J'AN-98 04:54:3:.2 EI+ Vo.lt:age SI1l 70P 
315.9419 l:zp1DB:J:J5 
'l'RIANG:LE LA.BS Tait:l77/l8:J-l84/209 rr.Il44376A 
lOO 23•05 . 

95 

90 

85 

80 

75 

70 .U6 

65 

60 

55 

50 

45 

40 

35 

O O.OEO 
22136 22148 .23100 23:12 23:24 23:.36 23:48 2#:(/(/ 24:12 24124 24136 24148 25:00 25rl2 25124 r1a 

252 



• ge 
303.90l6 BSU1J(256,30,-3.0) P1CD(5,3,l,O.l0,,2033.0,0.00','''J 
71/.IANf;LZ LABS Tezt:l77/l83-l84/209 '1.T.Il44376A 
lOO A3. 6Z4 A2.27E4 

A4 .99Z4 
80 Al.59E4 

60 A8.331t3 Al.7lE4 

-40 

20 

u:~ n:~ n.~ 
,!ietP980lOO ll-922 Acqr7-JAN-98 04t54t32 KI+ Vo.ltage SIR 70P Noiaet507 
305.8987 BSUB(256,30,-3.0) P1CD(5,3,l,O.l0,,2028.0,0.00,,,,,, :tt:zp1DB225 
71/.IAM;LE LABS Tezt:l77/l82-l84/209 rr.Il44376A 
lOO AS. lZ4 

80 A2.93JU AJ.25E4 

Al. 74E4 

60 
Al.90E4 

40 

20 

19:00 20:00 21:00 22:00 
r!ie:P980l00 ll-922 Acq:7-JAN-98 04154132 EI+ Voltage SIR 70P Noiset889 
3l5.94l9 BSUB(256,30,-3.0J PICD(5,3,l,O.l0,,3556.0,0.00','''' l!:zptDB225 
71/.IANr;I.Z LABS Tezt:l77/l82-l84/209 '1.T.Il44376A 
lOO . AS. 0E6 

80 

60 

40 

20 

l.lZ4 

• .33 

6 • .91t3 

·4;·6V 

2.3n 

o.ozo 
T.1-e 

l.61:4 

l.JE4 

9.7%3 

A5.64Z3 6.5ZJ 

3.2.V 

O.OEO 
till 

l.6E6 

l.3E6 

9.5E5 

6.3ES 

3.ns 

0·~ .................. ...-.,.....,....,.....,_,,....,....,....,.....,.. ..... .,....,...,.....,....,....,~...,....,....,......,.....,.....,....1-4....,.....,....,.....,.....,....,......,.....,......,_..,....,...-,.....,,.....,.....,..._o.ozo 

·- -··-·----

l9t00 20100 21:00 22:00 33100 34:00 25t00 ~e 
riletP980lOO ll-922 Acqr7-JAN-98 04:54t32 EI+ Voltage SIR 70P Roise:883 
3l7.9389 BSUB(256,30,-3.0) P1CD(5,3,l,O.l0,,3528.0,0.00,,,,,, lbcptDB325 
TRIAM;LE LABS Xezt:l77/182-l84/209 rr.Il44376A 
lOO A7. OE6 

80 

60 

40 

20 

3.0E6 

l.6E6 

l.21:6 

8.2ES 

4 • .U:S 

0·~...,....,.....,.....,....,....,....,,.....,....,....,....,.....,....,......,.....,-~.,....,...,..-."'"'9""T-.--.-...-..-~~.....,.....,._,....,.....,....,......,.....,.....,....,....,....,.....,,.....,.....,..i...O.OEO 
l9100 20:00 2l:OO 32t00 23100 

r!ie1P980l00 11~932 Acq17-JAN-98 04154132 KI+ Voltage SIB 70P 
375.8364 :tt:zp1DB225 
:r.RI~ LABS Tezt1l77/182-l84/209 '!!Lil44376A 
lOO l8 32 

80 
20143 

60 

40 

20 

24t00 25100 !l.'im 

9.4%3 

7.SZJ 

o-,.....,.....,.....,.....,.....,......,......,.....,....,....-..-...-...-...-,.....,......,.....,.....,.....,......,....,....,.....,.....,.....,.....,......,.....,....,._.,.....,.....,.... ...... ,.....,.....,,.....,..._..__,__,.....,......,......,....,. ..... o.ozo 

l9100 20:00 2l:OO n100 2Jt00 24:00 25100 T.1.. 

253 
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I I 0 ge 
Jl9. B965 SSUB( 256, JO, -J. 0) PrrJ( 5,J,l, O.lO\, l640. O, 0. 00\1 P,P) 
22IAM::tJ: LABS Tezt:l71/lB2-l84/209 TLil44J16A 
lOO 

BO 

60 

A4.85E3 
.40 

8.4EJ 

6.7E3 

5.0E3 

l.7EJ 

. ....,.__,,_.... ...... ..,......,......,. __ ,_......,......,......,......,--...... ..,.......,......,......, __ ,..._.,.......,......,......, __ ,..._..,.......,......,. __ ,,_..,......,......,......, __ ...... ..,......,.. ....... __,,_....._o.oro 
22:00 

riJ.e1P980lOO ll-922 Acq:7-J3ll-9B 04:54132 IrI+ Voltage SIR 70P zroi••1442 
32l.8936 SSUB(256,30,-3.0) PrrJ(5,3,l,O.lO\,l168.0,0.00\,r,r) Jt:zp1DB225 
Tll.r.AM::t;B LABS Te:rt:l77/l82-l84/209 TI.Il44376A 
10 

80 

60 

40 

Al. 73E4 AB.45E3 
A6.6lEJ 

24:00 25100 Ti.a 

9.1E3 

7.BE3 

A6.24E3 5.8E3 

J;9EJ 

l .9E3 

o.....,. __ ,.......,......,..---,--...-...,.......,.--,,.......,......,.._,.--.--..,......,......,. __ ,......,.......,.......,--,.......,......,......,--.,-...,......,.--,.......,......,.......,--...-...,.......,.--,.....-+-O.OEO 
20100 2l100 22100 23100 

PiJ.e1P980l00 ll-922 Acq17-~-98 04154132 EI+ Voltage SIR 70P Noi•e1505 
327.8847 SSUB(256,30,-3.0) PJCD(5,3,l,O.l0\,2020.0,0.00\,r,rJ Jt:zp1DB225 
:!.'BI.ANGLE LABS Te:rt:l77/182-l84/209 TLil44376A 
100 AB. BE6 

BO 

60 

40 

20 

24100 25100 Tiiae 

2.4E6 

l.9E6 

.4E6 

.6E5 

4.BES 

o....,.__,,......,......,......,. __ ,......,_...,......, __ ..,......,......,.__,,,_.,......,.. ....... .....,,......,.......,......,. __ ,.......,......,.......,--................. __,,.......,.......,......,.--..................... --.. 0.o:eo 
20100 21:00 22:00 23:00 

riJ.e1P980lOO ll-922 Acq:7-~-98 04154132 EI+ Voltage SIR 70P zroiae:678 
331.9368 BSUB(256,30,-3.0) PJCD(5,3,l,O.l0\,21l2.0,0.00\,r,r) Jt:zp:DB225 
r.ll.IANGLE LABS Tezt:l77/l82-l84/209 Tr.Il44376A 
100 AS. 8Z6 

80 A4 .34E6 

60 

40 

20 

24:00 25100 Tiiae 

l.6E6 

l.3E6 

9.4E5 

6.3'1:5 

3.lr5 

o . ....,. __ ,_,..,..._,......,.--,...-...,.......,......,,_..,......,..--r--...-...-...... --1--1---T--.---.--....-..-........... --..-..,......,.--..... ..,.......,.. ..... --...-..,......,......, __ +-o.ozo 
20100 2l:OO 22100 23:00 

riJ.e1P980lOO ll-922 Aoq17-~-98 04154132 EI+ Voltag. SIR 70P Boi••1447 
333.9338 BSUB(256,30,-3.0J P1ClJ(5,3,l,O.lO\,l788.0,0.00\,r,rJ Jt:zp1DB225 
TllIAJR::LE LABS Teit:l77/l82-l84/209 TLil44J76A 
lOOl A7. '4E6 

80_ A5.49r6 

60. 

40 

20 

24:00 25:00 Ti.Jae 

_2.or6 

-l.6E6 

_l.2E6 

" ,_7 .91!:5 

,_3.9E5 

o . .....,. __ ,.......,.......,.......,--..... ..,.. ...... --.--...--.---,.--..-..,.......,..'--1 ..... ..-'..,_...,.._.., __ ,,_..,.....,......, __ .,......,........, __ ,.......,......,.......,--.,......,......,..__,,,_+-o.ozo 
:zoioo 21~00 22~00 2Jioo 24ioo 25100 Ti.Jae 
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z 

5 

Rei •. taSS 292.93£5 Pti< tq> 
Heljt 1.23 vttts Spil 211 ~ 

. . -- --- &Jste1 rlLe- na1e -. . . .. · -·· - e- -·· ---- -·· -· -- -- --- ---------
Data file na1e A:P988188 

_.,__-t Resd..ttla\ 11118 
~W' 1 
Iooi.ztim m a• 
Swltch~ 'tU.TIU: 
Rt;. lasses 292 .98C5' Jl8 .Si'61 

liiiiiil A 292.!25 J 3:1.97! 
B 13 .!16 K 331.SD 
C 15.87 L 333.931 
D 315.9419 · ~ 315.814 
E 317.SiS 
F 319.8$5 

._...,__---i G !1.89:! 
H W.!47 
I 31.9'! 

ChaTie.l I a .9'92 Pti< tq> 
Heljt 1.'5 vcUs Spil 298 ~ 

') 5 '· 
'· 6 



1 e: p 
I 

303.9016 Exp:DB225 
Sample Text:177/182-184/209 TLI#44376A File Text:177/182-184/209 TLI#44376A 
100 : A3~ 7E4 

80 

60 

1.5E4 

l.2E4 

B.7E3 

5.8E3 

20 2.9E3 

0---.-.--..................... -.--.--.-..................... -.--.-.--..................... -.--.-.--.......... ~----.--~........--.--.-.--~~~----.---r-.-~----.--..................... -.--.-.--.......... ..--.-........... -.--.~ ........... ~----o.oEo 
22:12 22k24 22:36 22:48 23:00 ~3:12 23:24 23:36 23:48 24:00 24:12 24:24 24:36 Time 

File:P980100 ~1-922 Acq:7-JAN-98 04:54:32 EI+ Voltage SIR 70P 
305.8987 Exp:~B225 
Sample Text:177/182-184/209 TLI#44376A File Text:177/182-184/209 
100 . A4. 3E4 

80 

60 

40 

20 

TLI#44376A 
1.6E4 

1.3E4 

9.9E3 

6.6E3 

3.3E3 

0---.-.-.......... ...-..-r-i-.-.......... -r-T-r-i-.-..-.--.-.--......-.-..-..-...-..---.-.-.-r-r--.-.--.--.-.-.-..--.-...--.--.-.--.-.-..-.--.-.----.-.-.-..-.-...-..---.-.-.-r-r--r-r-.--.-.--.-.-.......... -r-T-r-ir'- O.OEO 
22:12 22:24 22:36 22:48 23:00 23:12 23:24 23:36 23:48 

File:P980100 #1~922 Acq:7-JAN-98 04:54:32 EI+ Voltage SIR 70P 
315.9419 Exp:DB225 
Sa1ttple Text:177/182-104/209 TL!ff44376A File Text:177/102-104/209 
100 23·05 

80 

60 

40 

20 

24:00 24:12 

TLiff44376A 

24:24 24:36 Time 

1.6E6 

1.3E6 

9.5E5 

6.3E5 

3.2E5 

O_._,-,-,....,..."T"""'T'..,....,-.-.-.-"T""T-.-.-.-.-.-..-r-.-.......-,....,......-r:---.-.--r-ir--'l-,--r-..,......-r-ir-T"",--r-...-r-.-.......-.-.-.,......"'T""T-.-,....,...T"'T""T""T-.-.r-r-,....,....,...,.."T""T-.-~T""T".......,.~ O.OEO 
22:12 22~24 22:36 22:48 23:00 23:12 23:24 23:36 23:48 24:00 24:12 24:24 24:36 Time 



TLI Project: 
Client Sample: 

44376A 
178-181/226 . 

Method 23·PCDD/PCDF Analysis (a) 
Analysis File: U98003 

CUent Project . 
Sample Matrix: 

_Culp.AlumiI!~_AJl.oy$_ .. _ .. ··-- _ .. _____ ·----··-· _ _ _ ____ _ ____ _______ --·---·---------- ·--- _ 
M23TRAIN Date Received: 1'2117/97 Spike File: SPMIT204 

UF51058 
U980025 

TI..I ID: 194-59-15B-D Date Extracted: 12129/97 !Cal: 
Date Analyzed: 01/06/98 ConCal: 

Sample Size: 
Dry Weight 
GC Column: 

2.3.7,8-TCDD 
1.2.3,7,8-PeCDD 
1,2.3,4,7,8-HxCDD 
1.2.3,6,7,8-HxCDD 
1,2.3. 7,8,9-HxCDD 
1.2.3.4,6,7,8-flpCDD 
1,2.3,4,6,7,8,9-()CDD 

2,3,7.8-TCDF 
1,2.3,7,8-PeCDF 
2.3,4,7,8-PeCDF 
1,2,3,4,7,8-HxCDF 
1,2,3,6,7,8-HxCDF 
2.3,4,6,7,8-IixCDF 
1,2.3,7.8,9-HxCDF 
1.2,3,4,6,7,8-flpCDF 
1,2.3, 4, 7 ,8 .9-flpCD F 
1,2.3,4,6, 7 ,8,9-0CDF 

Total TCDD 
Total PeCDD 
Total HxCDD 
Total HpCDD 

Total TCDF 
Total PeCDF 
Total IixCDF 
Total HpCDF 

1.000 
nla 
DB-5 

Triangle Laboratories, Inc.~ 

ND 
ND 
ND 
0.01 

EMPC 
0.04 
0.14 

0.07 
EMPC 

0.03 
0;08 
0.03 
0.04 
ND 
0.14 
ND 
0.10 

0.04 
0.01 
0.03 
0.08 

0.30 
0.36 
0.28 
0.18 

Dilution Factor: nla 
Blank File: U980026 
Analyst BB 

2 
1 
2 
2 

10 
10 
6 
2 

0.005 
0.008 
0.01 

0.009 

0.01 

Page 1of2 

0.01 

,,0.02 

0.04 
0.06 
0.10 

0.35 
0.40 
0.31 
0.22 

801 Capitola Drive· Durham, North Carolina 27713 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

% Moisture: nla 
% Lipid: nla 
% Solids: nla 

1.16 32:49 

0.93 36:03 
0.93 39:36 

0.76 24:39 

1.42. 29:16 
1.36 32:02 
1.32 32:09 
1.36 32:37 

0.88 35:01 

0.83 39:48 

J_ 
J_ 

. J_ 
JB_ 

B_ 
J_ 
J_ 
J_ 
J_ 
I_ 

J_ 

MIT2..PSR v 1.01, LAR.S 6.10.081 

Printed: 10:21 01/10/98 
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TLI Proj~ct 
Client Sample: 

13C1r2.3.7,8-TCDF 
13C1r2.3,7,8-TCDD 
13C ir 1.2,3,7 ,8-PeCDF 
13C 1r 1.2,3. 7,8-PeCDD 

. 13C 1rl.2.3,6,7,8-HxCDF 
13C1rl.2.3,6,7,8-HxCDD 
13C12-l.2,3.4.6.7,8-HpCDF 
13C1rl.2,3,4,6,7,8-HpCDD 
13C 12-1.2,3. 4,6, 7 ,8 ,9-0CD D 

13C12-2.3,4,7,8-PeCDF 
13C12-1.2.3,4,7,8-HxCDF 
13C12-l.2.3,4,7,8-HxCDD 
13C 12-1.2,3 ,4, 7 ,8 .9-HpCD F 

13C12-l.2.3.7,8,9-HxCDF 
13C 12-2,3,4,6,7,8-HxCDF 

13Cirl.2.3,4-TCDD 
13C12-l.2.3,7,8,9-HxCDD 

44376A 
178-181/226 

2.4 
2.5 
2.4 
2.7 
2.6 
3.0 
2.5 
3.1 
6.0 

3.9 
3.7 
3.9 
3.4 

2.5 
2.8 

60.5 
63.7 
59.5 
67.7 
64.3 
75.3 
63.2 
76.3 
75.6 

98.4 
92.4 
97.0 

. 85.2 

63.7 
68.9 

Method 23 PCDD/PCDF Analysis (a) 
Analysis File: U980033 

40%-130% 
40%-130% 
40%-130% 
40%-130% 
40%-130% 
40%-130% 
25%-130% 
25%-130% 
25%-130% 

40%-130% 
40%-130% 
40%-130% 
40%-130% 

40%-130% 
40%-130% 

0.76 
0.80 
l.50 
l.48 
0.49 
1.18 
0.42 
1.02 
0.85 

1.53 
0.48 
1.30 
0.41 

0.49 
0.48 

0.81 
l.22 

24:36 
25:19 
28:34 
29:35 
32:08 
32:48 
35:00 
36:02 
39:36 

29:15 
32:02 
32:43 
36:32 

33:23 
32:36 

25:09 
33:07 

Data Reviewer: ----..-...+-Q-+-uJ.;:..._ _____ 01/10/98 

Triangle Laboratories, lnc • .a> 
801 Capitola Drive· Durham. North Carolina 27713 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

.Page 2 of2 MITl_l'SR •1.01.Ult.S 6.10.081 

Printed: 10:21 01/10/98 

259 



Initial .... Date ... 

Data Reviev By: ~ _1iQ;iB Calculated Noise Area: 8.88 

The Total Area for each peak with an ion abundance ratio outaide 
ratio limita has been recalculated according to method requirements. 

Page No. 1 Listing of 09800338.dbf 

01/10/98 Matched cc:·· Pea.ks / Ratio I Ret ~-Time 

Compound/ 
M_Z •••• QC.Log Omit Why . .RT. ·oK Ratio Total. Area ... Area. Peak. 1. . Area. Peak. 2 .. Rel.RT Compound.Name .. IO .. Flags. 

TCDF 0.65-0.89 0.867-1.079 
304-306 DC NL 0:00 0.81 24. 71 0.000 

ND D SN :21: 27 RO 1.12 46.78 0.872 
K 22:12 RO 0.59 67.90 29.54 50.34 0.90:2 J 

K 22:36 0.70 :u8.84 90.35 1:28.49 0.919 J 

K 22: 56 RO 0.57 12:2. ll 53 .1:2 92.73 0.932 J 

K 23:19 0. 72 176.24 73.55 102.69 0.948 J 

K 23:35 0.81 164.62 73.48 91.14 0.959 J 

M 23:48 0.81 177.80 79.80 98.00 0.967 J 

M 24:01 0.77 196.60 85.60 111.00 0.976 J 

24: 14 0.89 155.96 73. 58 82.38 0.985 J 

24: 27 RO 0.60 76.34 33.21 55.63 0.994 J 

24:39 0.76 436.37 188.41 247.96 1. 002 2378-TCDF AN 

25:04 0.81 109.81 49.28 60.53 1.019 J 

25:16 0. 77 84 .33 36.76 47.57 1. 027 J 

26:22 0.70 46.91 19.30 27.61 1.072 J 

304-306 13 Peaks 2,033.83 

13Cl2·TCDF 0.65"·0.89 0.959-1. 041 
316-318 DC NL 0:00 RO l. :28 12.64 0.000 

DC WL :23:35 0.74 416.06 0.959 
23:51 0. 71 44. 54 18.51 26.03 0.970 
:24: 13 0.82 147.67 66.56 81.11 Q.984 
:24: 36 0.76 19,017.:23 8,:205.13 10,812.10 1.000 13Cl2-2378·TCDF ISO 
:25:04 RO 1. 94 120.29 131. 98 67.96 1.019 

DC WH 25:37 0.75 15.52 1.041 
DC WH :25:58 0.89 13.:23 1.056 

316-318 4 Peaks 19,3:29.73 

----------------------- Above: TCDF / TCDD Follovs ----------------------

TCDD 0.65-0.89 0.895-1. 047 
320-3:22 DC NL 0:00 RO 1.18 5.12 0.000 

KN :2:2: 47 0.79 109.60 48.49 61.11 0.900 J 

KN :23:11 0.71 69.15 :28.74 40.41 0.916 J 

D D SN :23:23 RO 1.58 3. :24 0.9:24 
K 24:08 RO 0.64 :29.98 13. 04 20.33 0.953 J 

D D SN 24::27 0.69 11.78 0.966 
D D SN :24:35 RO 2.41 10.58 0.971 

DC SN 24: 48 RO 1.22 6.11 0.980 
D D SN 25:13 0.73 38.61 0.996 

DC SN 25:20 RO 0.22 6.39 1.001 2378-TCDD AN 
DC SN :25:41 RO 1.36 3.59 1.014 

320-32:2 3 Peaks· 208.73 

.Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive· Durham, North Carolina 2n13 Printed: 10:21 01/10/98 
Phone: (919) 544-5729 • Fax: (919) 544-5491 260 



Page No. 

01/10/98 

Compound/ 

~isting of 09800338.dbf 

Matched GC Peaks I Ratio I Ret. Time 

M_Z .... QC.~g Omit Why .. RT. OK Ratio Tot.Al.Area ... Area.Pellk.l .. Area.Peak.2 .. Rel.RT Compound.Name .. ID .. Flags. 

37Cl-TCDD 

328 

328 

l3Cl2-TCDD 

332-334 

332-334 

PeCDF 

340-342 

340-342 

D 

M 

M 

AN 

0 

D 

D 

13Cl2-PeCDF 

352-354 

DC NL 0:00 

23:58 

25:20 

25:35 

25: 42 

25:49 

25:59 

26: 04 . 

26: 38 

26: 51 

9 Peaks 

0.65-0.89 

DC NL 0:00 RO 2.19 
24 :09 RO 

25:09 

25:19 

25: 39 

25:50 RO 

5 Peaks 

1.08 

0.81 

0.80 

0.82 

1.02 

0.921-1.079 

___ 1.:_81 ___ -·· ........ -· ..... - ........... __ .. ___ 9_,__0QQ_ ----
254.56 

1:1,670.80 

110.58 

130.90 

104.66 

22. 08 

43.97 

12.24 

17.32 

13, 367 .11 

14. 53 
77 .24 

21,411.05 

15,239.33 

602. 63 

146 .11 
37,476.36 

254.56 

12,670.80 

110.58 

130.90 

104. 66 

22.08 

43.97 

12.24 

17.32 

47 .15 

9,574.65 

6,793.46 

270.80 

83.82 

0.947 

1.001 37Cl-TCDD 

1.011 

1.015 
1.020 

1.026 

1.030 

1.052 

1.061 

CLS 

0.921-1.079 

0.000 
43.64 

11,836.40 

8,445.87 

331. 83 

82.55 

0.954 

0.993 13Cl2-1234-TCDD RSl 

1.000 13Cl2·2378-TCDD ISl 

1.013 
1.020 

----------------------- Above: TCDD / PeCDF Follows ---------------------

1.32-1.78 

DC NL 0:00 RO 0.78 

D 

D 

26:35 1.52 

27:34 
27:43 

27:52 RO 

SN :28:02 RO 

28: 11 

:28:18 

1. 32 

1. 39 

1.31 

0.48 

1. 51 

1. 55 

28:30 1.55 

28:35 RO 1.27 

28:44 

28:52 

SN 28:59 RO 

29:16 

29:24 

1.33 

1.52 

0.51 

1.42 

1. 70 

D SN 29:44 RO 1.23 

DC SN 29:55 RO 0.22 

D SN 30:14 1.33 

12 Peaks 

1.32-1.78 

DC NL 0:00 RO 11.55 
27:42· 1.54 

28: 34 1. so 
28:50 RO 1.86 

29:03 RO 1.86 

29:15 1.53 

5.53 

163.33 
58. 77 

322.20 

67.35 

19.03 

99.50 

187.95 

76.80 

60. 71 
60.44 

102.27 

8.34 

126.65 

166.85 

36.90 
3.06 

22.62 

1,492.82 

0.56 

588.08 

14,537.90 

385.25 
79.84 

13,822.53 

98.60 

33.46 

187.23 

40.94 

59.80 

114 ~ 28 

46.70 

36.90 
34.53 

61. 75 

74.21 

104.99 

356.51 
8, 715. 04 

281.03 

58.15 

8,351.70 

0.925-1.065 

0.000 

64.73 0.931 

25.31 0.965 

134.97 0.970 

31. 24 0. 975 

0.981 

39.70 

73.67 

0.987 

0.991 
30. 10 . 0. 998 

29.10 1.001 12378-PeCDF 

25.91 1.006 

40.52 1.011 

1.015 

52.44 1.025 23478-PeCDF 

61. 86 1. 029 

1.041 

1. 047 

1.058 

0.860-1.140 

0.000 

231.57 0.970 

J 

J 

J 

J 

J 

J 

J 

AN J 

J 

J 

AN J 

J 

5,822.86 1.000 13Cl2·PeCDF 123 IS2 

151. 08 1. 009 
31.31 1.017 

5,470.83 1.024 13Cl2·PeCDF 234 SO'lU 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive • Durham, North Carolina 2n13 Printed: 10:21 01/10/98 
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Page No. 
01/10/98 

·Compound/ 

3 Listing of 09800J3B.dbf 
Matched GC Peaks I Ratio I Ret. Time 

M_Z .... QC.Log Omit Why .. RT. OK Ratio Total.Area ... Area.Peak.l .. Area.Peak.:2 .. Rel.RT Compound.Name .. IO .. Flags. 

35:2-354 

Pe COO 
356-358 

356-358 

D 

D 

D 

D 

l3Cl::l·PeCOD 
368·370 

368-370 

HxCDF 
374. 376 

0 

M 

D 

:29:35 RO l.04 
:29:45 l.6:2 

. _30: p .!!9 __ _l. :2_6 -
8 Peaks 

194. :29 118 .10 113. :27 l. 036 
65.:28 40.34 :24.94 l.041 

, ______ 39,_93_ - ---------~4_,~7 __________ .19 .. _3_,l __ l.058 ---- ------· --·----------
:29,713.10 

---------------------- Above: PeCDF I PeCDO Follows ---------------------

l.3:2-l.78 
DC NL 0:00 RO l.:27 

:27:49 RO 0.95 
DC SN :27:57 RO ·0.65 

::18:31 RO l.83 
DC SN ::18:4::1 RO l.11 

::18:51 l. 78 
DC SN :29:00 RO l.::16 
DC SN ::19:06 RO l.18 
D SN ::19:17 RO ::Z.08 
D SN 29: ::17 RO 
D SN 29:36 RO 
0 SN 29:43 RO 
DC SN 30:05 RO 

3 Peaks 

0.85 
l. 22 
l. :25. 
3. 3:2 

DC NL 

1.3:2-1.78 
0:00 RO l.16 

::18:31 RO :2.25 
:28:39 RO 

DC SN 29:00 RO 
:29:35 

0.97 
2.30 

l.48 
:29:43. l.7:2 
30:10 RO l.02 
JO: :20 l. ol6 
30:28 RO 0.98 

7 Peaks 

0.46 
68.98 
l.96 

55.08 
7.65 

4::1. :ZS 

7.78 
6.38 

19.56 
8.54 

10.91 
10 .:2::1 

4.00 
166.31 

0. 36 
l4. 79 
10.58 

5.69 
8,550.::Zl 
l, :24::1. 39 

::19. 83 
18.9::1 
16.16 

9,88::1.88 

41. 93 . 

39.49 

:27.06 

13.05 
6 .43 

5,099.89 
784.80 
18.13 
11.:24 

9.8:2 

0.935-1.02:2 
0.000 

44.2:2 0.940 
0.945 

21.60 0.964 
0.970 

15.19 0.975 
0.980 
0.984 
0.990 
0.995 
1.001 12378-PeCOO 
l.005 
l.017 

0.865-1.135 
0.000 

5.80 0.964 
6.63 0.968 

0.980 

AN 

3,450.32 l.000 l3Cl:2·PeCOO 123 IS3 
457. 59 l. 005 

17.7:2 l.0:20 
7.68 l.025 

10.00 l.030 

J 

J 

J 

---------------------- Above: PeCOD / RxCDF Follows ---------------------

l.05-1.'3 
DC NL 0:00 l.39 

31:0-l 1.14 
31:13 l.17 

0 SN 31:23 RO . 0.89 
31:30 RO 
31:41 

DC SN 31:47 RO 
3:2:02 
3:2:09 

l.64 
l.13 
l. 76 
l.36 
l. 3:2 

32:16 RO l.45 
3:2::25 RO 1.03 
3:2:37 l.36 

.DC . SN 3:2: 53 RO 6. 1:2 
D SN 33::27 RO :2.08 

17.96 
1:23.45 
:247.83 
l4. 89 
:20.3:2 
:23.05 

3. 3:2 
:2:28. 93 

9:2.41 
:24.57 
36.9:2 

114.70 
:2.67 

18.48 

65.88 
133. 83 

14 .9:2 
1:2. :25 

131. 74 
5:2.59 
15.88 
20.44 
66.00 

0.96:2-l. 047 
0.000 

57.57 0.967 
114.00 0.97l 

0.977 
9.07 

10.80 
0.980 
0.986 
0.989 

97.19 0.997 1:23478-HxCDF 
39.82 l.001 123678-HxCOF 
10.97 l.004 
19.87 1.009 
48.70 l.015 ::134678-HxCDF 

l. 0:23 
l.041 

AN 

AN 

J 

J 

J 

J 

J 

J 

J 

J 

AN J 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive• Durham, North Carolina 2n13 Printed: 10:21 01~'fr~ 
Phone: (919) 544-5729 • Fax: (919) 544-5491 



Page No. 4 Listing of 0980033B:dbf 

01/10/98 Matched GC Peaks I Ratio I Ret. Time 

Compound/ 

~'4. .. ,Z .... QC. Log Omit Why .. RT. OK Ratio Total. Area ... Area . Peak . l. . Area.Peak.2 .. Rel.RT Compound.Name .. ID .. Flags. 

374·376 9 Peaks 912.18 

13Cl2·HxCDF · - - -·O .-4 3 • 0 . 5 9· -· - -- - - ·· · ·------·---·---- --·-- ---- ----- ·0-;876·l.-J.:24·c ----

384-386 DC NL 0:00 RO 1. 21 8.08 

31:04 0. 43 74. :.l8 2:.l.:.l9 
31:12 0.46 151. 45 47.67 

DC SN 31:16 RO 0.78 6.54 

3:.l:02 0. 48 8,645.83 :2,806.69 

3:.l:08 0. 49 ll, 340.31 3, 716.34 

32:36 0. 48 10,964.58 3,575.2:2 
33:1:2 0. 47 3:2. 04 10.:23 
33:23 0. 49 7,803.98 :2,566.97 
33:47 RO 1.45 7.40 7 .ll 

DC SN 33:49 RO 0.65 9.88 

384·386 8 Peaks 39,019.87 

---------------------- Above: HxCDF I HxCDD Follows 

HxCDD 1.05-1.43 
390-392 DC NL 0:00 RO 0.97 9.19 

31:34 RO 0.95 21.71 12.02 
3:2:01 RO l. 45 97.48 63.08 

DC SN 3:2:08 RO 4.07 5.8:2 
32:13 1. 39 45.64 :26.54 
32: 49 l.16 22. 63 12.28 

DC SN 32:59 RO 0. 43 2.19 
M 33:07 RO l.02 24.39 13.50 

390-39:2 5 Peaks 212.05 

,.3Cl:!· HxCDD 1.05-1.43 
402-404 DC NL 0:00 RO l.63 11.22 

32:12 l. 24 47.12 26.06 
3:2: 43 l. 30 6,971.68 3,936.17 
32:48 l.18 9,821.98 5,313.82 
33:07 l. :22 13,104.52 7' 214. 4 7 
33:33 RO 7.69 14. 60 50.17 

402-404 5 Peaks 29,960.10 

---------------------- Above: HxCDD / HpCDF Follows 

HpCDF 0.88-1.20 
408-410 DC NL 0:00 RO 0. 72 13.:10 

35:01 o.0e 34:2.48 160.10 
35:17 0.93 78.89 38.01 
35::16 RO l. 24 81.13 49 .14 

D D SN 36:33 l.07 52.14 
408-410 3 Peaks 502.50 

l3Cl:l·HpCDF 0.37-0.51 
418-4:10 DC NL 0:00 RO 0. 9:2 14. 66 

35:00 0. 4:1 6,810.63 :1,017.35 
35::15 RO 0.80 49.54 27.50 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive • Durham, North Carolina 27713 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

0.000 
51.99 0.967 

103.78 0.971 
0.973 

5,839.14 0.997 l3Cl2 • HxCDF 478 smu 
7,6:23.97 1.000 l3Cl:2·HxCDF 678 IS4 
7,389.36 1.015 l3Cl:2·11xCOF 234 ALT2 

21.81 1. 033 
5,237.0l 1.039 l3Cl2 • !lxCDF 789 ALTl 

4.90 1.051 
l.05:2 

---------------------

0.958-l. 014 
0.000 

12.62 0.962 J 

43.5:2 0.976 J 

0.980 
19.10 0.982 J 

10.55 1.001 123678-HxCDD AN J 

l.006 
13.30 1.010 123789-HxCDD AN J 

0.970-1.030 
0.000 

21. 06 0.982 
3,035.71 0.997 l3Cl2·HxCDD 478 SUR3 
4,508.16 1.000 l3Cl2·HxCDD 678 IS5 
5,890.05 1.010 l3Cl2·HxCDD 789 RS2 

6.52 l.023 

---------------------

0.996-1.049 
0.000 

18:2.38 l. 000 1234678-HpCDF AN 
40.88 1.008 J 

39.77 1.01:1 J 

1.044 1234789-HpCDF AN 

0. 943-1.114 
0.000 

4,793.:28 1.000 l3Cl:l·HpCDF 678 IS6 
34.40 1.012 

Printed: 10:21 01110198 
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Pa9e No. 
Ol/10/98 

Compound/ 

5 

M_Z •..• QC.Lo9 

418-420 

HpCOD 
4:14-426 

424-426 
D 

l3Cl2-HpCDD 
436-438 

436-438 

Listin9 of 09800338.dbf 
Hatched GC Peaks / Ratio I Ret. Time 

Omit Why .. RT. OK Ratio Total.Area ... Area . Peale . l. . 

36:32 0.41 4,653.39 l,358.87 

DC SN 36:59 RO 0.14 14. 01 

3 Peaks 11,513.56 

---------------------- Above: HpCOF I HpCOD Follows 

DC NL 0:00 
35:17 
36:03 

DC SN 36:19 
DC NH 36:32 

2 Peaks 

DC NL 0:00 
35:17 
36:02 
36:26 
36:33 

4 Peaks 

0.88-l.20 
RO 0.82 

1.02 
0.93 

RO 1.67 
RO 1.79 

0. 68-l. 20 
0.96 
0.97 
1.02 
1.05 
l. 01 

4.30 
77.15 
75.31 
3.12 

10.53 
152.46 

19.18 
48.62 

7,263.46 
66.66 
57.06 

7,436.04 

36.68 
36.26 

23.93 
3,664.67 

35.32 
26.62 

Area . Peak . 2 .. Rel.RT Compound. Name .. 

3,294.52 1.044 13Cl2-HpCDF 789 
1. 057 

0.975-1.005 
0.000 

ro .. Fla9s. 

Stl'R4 

. 38.2.7 0.979 J 

39.05 1.000 1234678-HpCOD AN J 

l.006 
l.014 

0.972-l.028 
0.000 

24. 69 0. 979 
3,598.81 1.000 l3Cl2-HpCDD 678 IS7 

33.56 1.011 
28.44 1.014 

---------------------- Above: HpCOD / Octa-COD and CDF Follows ----------

OCDF 
442-444 

442-444 

OCOD 
458-460 

458-460 

l3Cl2-0CDD 
470-472 

DC 
DC 
DC 

DC 

DC 

DC 

DC 

DC 

DC 

NL 0:00 
SN 36:03 
SN 36:24 
SN 36:39 

39:48 
SN 40:26 
SN 40:35 

l Peak 

NL 0:00 
39:36 

SN 40:07 
l Peak 

NL 0:00 

0.76-1.02 
l.02 5.00 
0.99 7.50 
0.92 2.78 

RO 0.44 2.31 
0.83 189.54 65.96 

RO 0.13 1.72 
RO 0.66 2.38 

189.54 

0.76-1.02 
RO 0.04 0.13 

0.93 207.89 100.13 
0.69 5.49 

207.89 

0.76-1.02 
RO 1.10 8.47 

39:36 0.65 10,793.67 4, 944. 64 
470-472 1 Peak 10,793.67 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive· Durham, North Carolina 2n1a 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

0.899~1.101 

0.000 
0.910 
0.919 
0. 9:26 

103.56 1.005 OCOF 
1.021 
l.025 

0.899-1.101 
0.000 

107.76 1.000 OCOD 
l.013 

0.996-1.004 
0.000 

5,849.03 1.000 13Cl2-0CDD 

AN J 

AN J 

IS6 

Printed: 10:21 01/10198 
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Page No. 
01/10/98 

Compound/ 

6 Listing of 09800338.dbf 
Matched GC Peakil / Ratio I Ret. Time 

M_Z .... QC.Log Omit Why .. RT. OK Ratio Total.Area ... Area.Peak.l .. Area.Peak.2 .. Rel.RT Compound.Na.me .. ID .. Flags. 

Column _D.e11cr_iption ............. _ -~wby" __ Code Oeac:rip.tion ... ._._._._._._ __ QC Log .Desc ... _. -~-·-·-··· --- - ----------

M_Z ·Nominal Ion Mass(es) 
.. RT. ·Retention Time (mm:ss) 
Rat.l -Ratio of M/M+2 Ions 
OK ·RO•Ratio Outside Limits 
Rel.RT-Relative Retention Time 

••• End of Report ••• 

WL·Belov Retention Time Window 
WH·Above Retention Time Window 
SN·Belov Signal to Noise Level 
<.M·Belov Method Detection Limit 
NL-Channel Specific Noise Level 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive· Durham, North Carolina 27713 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

A-Peak Added 
K·Peak Kept 
D·Peak Deleted 
T·Time Changed 
M-Peak Area Changed 
N·Na.me Changed 
X·Ether Interference 

Printed: 10:21 01/10/98 
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7ile:U980033 ll-724 Ac:q: 6-JAN-1998 :Z:Z:5l:54 ~c EI+ Vo.ltage SIR 70S Noi••:554:Z 
JOJ .9016 7::Z BSUB( :Z56, JO, -J. 0) PED(9,5,J, 0 .l0\,:Z:Zl68.0,l. 00\,7, %') EzprllDB5US 
1'RIAMar.Z LABS ·re:ire:l78-l8l/:Z:Z6 rr.Il44376A 
lOO Al. 8E6 

80 

60 
A9.04E5 

40 

3.61:5 

.2.9E5 

:z.lE5 
l.4E5 

:zo 1.J.E4 __ 

0~:::;:~=:;'.~~;::~~::::;:::::;=~#=::;:!s=;:.~"'-.~,..;:i:,...~~-~~~~=i!!~~~~~:::=::~~~=:l:.o. OEO 
:zJrOO 25100 

7ile11198003J ll-724 Ac:q: 6•J11Jt-l998 22151154 Ge JlI+ Voltage SI1l 70S Noiae168lJ 
305. 8987 7::Z BSUB( 256,JO, ·3. 0 J PED(9,5,J, O.l0\,:Z7:Z5:Z.O,l. 00\,7,TJ Ezp1NDB5US 
1'RIAJlfSLZ LABS Tezt:l78-l8l/:Z26 'I:Lil44376A 

:Z6r 00 !'.:fa 

100 A:z. 8E6 5.2E5 

80 4.2E5 

60 J.lES 

40 :Z.lE5 

:ZO l.OE5 

O~'=l!:~:::::.c:;es:..,.::...::;..~~==:;:::::;::~!:::;!==;~#=~!:::;::d:;:=::l!;;:d~~:::;:::~:ie:.:~~~~:::::::~~~~~~~~~o.oEO 
:z:z I 00 :ZJ 1 00 :ZS: 00 

Pil.e:U980033 ll-724 Ac:q: 6-Jall-1998 2:Zt5l:54 ~C EI+ Voltage SIR 70S Noiser457l 
315.9419 7:2 BSUB(256,J0,-3-.0J PED(9,5,J,O.l0\,18284.0,l.00\,7,T) Ezp:NDB5US 
1'RIADbLE LABS Te:irt:l78-l8l/2:Z6 'I:LI#44J76A 

26:00 Time 

100 AB. lE7 2.0E7 

80 l.6E7 

60 l.:ZE7 

40 7.8E6 

:ZO J.9E6 

O·..;...--..~ ...... -.---..~...-...... --.~ ............ --.~..-...... --..-...,.... ........... ~.-. ..... _,..~~ ........................... .....,. ..... .,........,.... ........... .,.......,.... ........... ..,......,....~o.ozo 
:z:z: 00 :ZJ: 00 :Z4: 00 251 00 

Pile:U980033 ll-724 Acq: 6-Jall-1998 22:51:54 GC EI+ Voltage SIR 70S Noise:357l 
317.9389 ?:2 BSUB(256,JO,-J.OJ PED(9,5,J,O.l0\,l4284.0,l.OO\,?,T} Ezp:NDB5US 
1'RIJlliGI.E LABS Tezt:l78-l8l/226 'I:Lil44376A 
100 Al. BE8 

26:00 Time 

:Z.61:7 

:Z. lE7 

l.6E7 

l.OE7 

5.:ZE6 

'-+--...--,...... ................. .,.... ..... ....., ..... .,.......,........, ..... .,.......,...._,. .... .,......,.......,. ..... ,.......,..._,....._.,.-..,........,. ..... ,.......,... ........... ,.........,........., ..... .,.......,........, ..... .,.......,...~o.oEo 
Time 

5.7E7 
t...--..-.~-,,_..__..:=~~--~~~:..._~:,:.;.~~~ ....... ...---....... .-....-...-.. ....... _.._..---.""""-....;"-',,.;;.;..o.;;.;....~~4.6E7 

J.4E7 

2.JE7 

l.1.E7 

..;..._,. ..... .,.......,... ........... ,...... ............ ~,...... ...... -...--........................ ,.........,......,......,..,.._..,......,....__, ..... ..,......,.. ...... ..,.._..,......,.. ..... ,........,... ........... ,........,....,....,. ..... .,_....,.....o.ozo 
. 22: 00 :ZJ: 00 24 I 00 25 I 00 

7ile111980033 11-724 Ac:q1 6-J11Jt-l998 22151154 t;C EI+ Voltage SIR 708 
375.8364 Pr2 EzprBDB5US 
1'RI.ANGLE LABS Tezt.rl78-l8l/:Z26. 'I:Lil44376A 
lO 

:Z:Z1J9 

:ZJ: 8 

:Z:Zr 00 :ZJ, 00 24:00 25100 

:Z6100 Tim 

:Z515l 
.4E4 

26100 Tiae 
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7il.e1U980033 ll-724 Acq: 6-JAN-1998 22151154 GC EI+ Vo.ltage SIR 70S Noi•e1l702 
319. 8965 7:2 BSUB( 256, 30, -3. 0, P1C1'(7,5,3·, 0.10 .. , 6108. O,l. oo .. ,.r, '!') KrP1NDB5US 
1'RIAM:ZE LABS Te%t:l78-l8l/226 'l'Lil44376A 
lOO 

7.SZ4 

5.9E4 

J.9E4 

A3 .47E4 
2.0E4 

'.::si;;:::;==:~ce;:=:!~~~~~::Ul!!~!:t::;;=e:::;t:~:t:::;==;i:il::i;;z!!=i===l!!~~:!l::~~~~~~;:m~r:m;i!!z=t:.o.ozo 
23 I 00 ' 25 I 00 26 I 00 '!'ill 

.r:LJ.e1C1980033 ll-724 Acq: 6-JAN-1998 22151:54 GC 1'I+ Vo.ltagw SIR 708 Noiae1l445 
321.8936 712 BSUB(256,30,-3.0) P1C1'(7,5,3,0.l0,,57BO.O,l.OO',.r,'!'J 1t%p1NDBSUS 
1'RI.AM;LE LABS Tazt:l78-l8l/226 'l'Lil44376A 
lOO 

80. 

60 

40 

20 

l.2ES 

9.7E4 

7.3E4 

4.9E4 

2.4E4 

a 
23100 24100 25100 26:00 

O.OEO 
'!'.iae 

7:LJ.e:U980033 ll-724 Acq: 6-JAN-1998 22:51:54 GC EI+ Voltage SIR 70S Noiae:8986 
331.9368 712 BSUB(256,30,~3.0) P1C1'(7,5,3,0.l0,,35944.0,l.OO,,.r,'!') 1t%p:NDB5US 
1'RIANGLE LABS '!'azt:l78-l8l/226 'l'Lil44376A 
lOO A9. 7E7 2.6E7 

2.0E7 

60 6.79E7 l.5E7 

40 l.OE7 

20 5.lE6 

o+---.---.---.---....--...---.--....---.---.---.---.---.--...... --,....i...,....:i:....~-..--,.......,.~.,...--.--..,.---.--_,...--.,._o.oEO 
23:00 24:00 25:00 26:00 '!'ilme 

.ril.e:C1980033 ll-724 Acq: 6-JAN-1998 22:51:54 GC KI+ Voltage SIR 70S Noise:4l06 
333.9338 1:2 BSUB(256,30,-3.0) P1C1'(7,5,3,0.l0,,l6424.0,l.OO,,.r,'!') 1t%p:NDB5US 
1'RIAJ«:I.E LABS '!'ezt:l78-l8l/226 'l'Lil44376A 
lOO Al. BES 3.lE7 

2.5E7 

l.9E7 

l.2E7 

6.2E6 

0+.--..---.---...--..--....... --..---.---.---..--....,..--...--,.--...,...--,,_1.....,....:i:...~-,.--,... __ ,_....,..--..,....-.,--....,...--..-.....,~0.0EO 
23:00 24:00 25:00 26:00 

lile:U980033 ll-724 Acq: 6-JAN-l998 22:51:54 GC 1'I+ Valtage SIR 70S Noise:906 
327.8847 7:2 BSU1J(256,30,-3.0) PICJ>(7,5,3,0.l0,,3624.0,l.OO,,.r,'!') J!:zptNDBSUS 
1'RIANGLE LABS '!'ezt:l78-l8l/226 'l'Lil44376A 
lOO Al. 7E8 

'!'ilme 

'.+---..--....... --...... --.--...... --....... --............ --....... -.--...... -....--.---.--..... -'-...... """'-------------------..------~o.ozo 
23: 00 24 : 00 25: 00 

l:LJ.e1C1980033 ll-724 Acq: 6-JAN-1998 22151:54 GC 1'I+ Vo.ltage SIR 70S 
330.9792 7:2 EzprNDBSUS 
1'RI~ LABS '!'ezt:l78-l8l/226 'l'Lil44376A 
lOO 23:07 23:.33 :13:55 24:51 25:0825:23 

:13:00 :14 t 00 25:00 

26:00 1'.ille 

26:00 
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7ileia980033 ll-734 Acqt 6-JAN-l998 3315l:54 Ge EI+ Voltage SIR 70S Noi••1l680 
339. 8597 7:3 BSUB( 356, JO, -J. 0) l'1t:D(7, 5,J, 0 .lO\, 6730. O,l. 00\,7,T) Ezp1BD115US 
12.IANGla' LAJIS Tezt:l78-l8l/236 rr.Il44J76A 
lO Al. 7%6 

9.86E5 Al.l4E6 

4.5E5 

3.6%5 

,_._+.......:;:-..c ......... ~ ...... _.. ... _..'f-...... --~-=i-'-...,......_..,...::::r...,--~_..,.....i~:i..coopt.--t"-~~'fl---...-~--..,.:;~--_,..--,.._.J;.0.0%0 
27100 38100 39100 30100 

7ileif1980033 ll-734 Acq1 6-JAN-l998 33151154 ~c l:I+ Voltage SIR 70S Noi••13144 
341.8567 713 BSU11(256,30,-3.0) l'1t:D(7,5,J,O.l0\,8576.0,l.00\,7,T) Ezp1BDB5US 
12.rAM:L.&' LAJIS Tezt:l78-l8l/236 rr.Il44316A 
lO Al. 5%6 

A7.37Z5 

!l'ime 

3.lZ5 

3.4%5 

6.lE4 

!.:i.:.i;:....r;::~~~:Qao.aqc~ip::oj~:.....J..-..C,......:ii"To-~...l.....,::;;..,.1....=1-_..,,..::i=;:::l.c..p.o._,.. __ ~,:=:;:t...::~:..C~-=IF=:;.:.:;::::too-'lo.:o-.'4-J:..O.OEO 
27100 28100 29:00 30100 

7ile1U9800J3 ll-734 Acq1 6-JAN-1998 23:51:54 Ge l:I+ Voltage SIR 70S Noise:l373 
351.9000 7:3 BSUB(256,30,•3.0) l'ICD(7,5,J,0.10\,5088.0,1.00\,7,T) Ezp1BDB5US 
rRIANr:LZ LABS Taztzl78-18l/236 TLil44376A 

Tillle 

10 AS. 2%1 A8.J5E7 3.4E7 

80 l.9E7 

60 l.4E7 

40 9.4E6 

20 4. 7E6 

0·...1.......---..---..--....---..---..---..--.o;=.._..---.--...,..--..---1--~--..... --.---"'--~--,,__,. __ ...,.. __ ..,.. __ ,....._,, __ ...,.. __ .,....._o.oEo 
27:00 38100 29100 

7ila1U980033 ll-724 Acq1 6-JAN-1998 33151:54 Ge EI+ Voltage SIR 70S Noisei.110 
353.8970 713 BSUB(356,30,•3.0) l'1t:D(7,5,J,O.l0\,440.0,1.00\,7,T) Ezp1NDBSUS 
12IANGLE LABS Tezt1l78-l81/336 TLil44376A 
10 .AS. 2E7 AS .47E7 

30100 rillle 

l.6E7 

l.JE7 

9.5E6 

6.JE6 

J.3E6 

~..---.--...... --..---.--...,..--..-'"""i':::.......,....--.---....--.,....--1--.::;=~~...,..--..,J-....:;...__,.. __ .,.........., __ ...,.. __ .,.........., __ ...,.. __ .,.....~O.OEO 
37:00 28100 29100 30100 

7ileif1980033 11-734 Acq1 6-JAN-1998 33151154 ~c l:I+ Voltage SIR 70s 
330.9792 712 Ezp1N1JB5US 
!l'RI.ABGLE LAJJS Tezt1l78-l8l/236 TLil44376A 
loo ·26135 26151 21101 21123 2s111 28·42 39129 29:49 30.,...l_s __ _ 

Tillle 

5. 7E7 

4.6E7 

J.4E7 

2.JE7 

1·.u1 

o.._.,... __ ,........,. __ ...,.. __ .,..........,,........,.---.---..---.--...... --..---.--....---..---.---.---....---..---..---.---....---..---..--...,..--..-~o.oxo 
27100 38100 29100 

7ilaia980033 ll-724 Acq1 6•J1Ul·l998 23151154 Ge l:I+ Voltage SIR 708 
409.7974 713 EzprN1JB5US 
12.rAM:aLZ LAJJB Taztzl78-lBl/236 'ZLil44376A 
lOO 

27130 
27155 

30100 

30 07 

39r36 

rue 

3.7E4 

3.0E4 

3.3E4 

l.5E4 

30 7.4E3 

0·..L..~-lC,.l!.!.~iL!+:-~=---:..i.,.:~"'""'~~~...:.:,,..._~o.:.....,,._...:..;~.:.:,..:;......,.....-.:.,.....:...i,...-=.:,:.i.y.~--~:..i....,..=.....,......1...;-_..,;...:..-f...:.........-~O.OEO 
37100 29100 30100 r:iae 
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cq: 0 911 
355.8546 712 BSl1B(256,JO,-J.0) PXD(S,5,J,0.05\,568.0,l.00\,7,7} 
XI!!~ LA11S Te.re:l78-l8l/226 'l'I.Il44376A 
lO A4. 9'E5 

A3.95E5 
80 

A2. 71ES 
60 

l.2E5 

9. 6E4 

1.2;r4 

.40 4~8E4 .. - - --- --

20 

O·..;..;~.,..,...,...;z;~~~~~;::.i.\.J,(:¥..,_,..,......,.+-,..,1o4'"""'°..,...,...,..,iicl'i-r-+-,..,:;;.....,~~,..;.1i..pi...,..,.;.,;..~~ ...... "'4-4-..-;i..+J,~+fl~~iCiol..1,.L-O.O'&O 
27148 28100 28112 28124 28136 28148 29100 29112 »124 29136 29148 30100 

7il•1U980033 ll-724 Acq1 6-JAN-1998 22151154 t;C ;rz+ Volugw SIR 70S No1••11l2 
357.8516 712 BSl1B(256,30,-3.0) PXD(5,5,3,0.05\,448.0,1.00\,7,7J 11::1Cp1NDB5US 
XRIAM:L.&" LASS Ttl%e:l78-18l/226 'l'I.Il44376A 
10 A4. 2E5 

80 

60 

Ti.we 

l.2E5 

9.H4 

7.2Z4 

-.. +-----+----------+-+----rt+------------'------------·-----··· ···-- -
20 2.4E4 

27148 28:00 28:12 28:24 28:36 28148 29:00 :J9:l2 29:24 29:36 29148 30:00 30112 30124 
7ile1U980033 ll-724 Acq1 6-JJIN-1998 22151:54 GC 'EI+ Volt..911 SIR 70S Noisel108 
367.8949 7:2 BSl1B(256,30,-3.0) PXD(S,5,3,0.05\,432.0,l.00\,7,r) Ez:p:NDB5US 
TRIANr;I.E LA11S Te.re:l78-18l/226 'l'I.Il44376A 
lOO AS. OE7 

80 

60 

40 

20 

l.6Z1 

1.3E7 

9.7E6 

6.5E6 

3.2E6 

0·+....,...,...,.....,......,..,..,...,...,...,....,..,.,..,..,..,..,.....,......,..,......,...,...,......,..,..,...,....,..,.,..,.., ........ .,......,..,..,..,.,...,..,.,......,..,..,.4-,..,..,~..,..;::;:o,....,..,......,..,...,..,..,..,..,,..,.., ...... ...,...,...,...,..,.....~o.oxo 
27148 28100 28112 28124 28136 28148 29100 29112 »124 :.19136 29148 30100 3011:.1 30124 

7ile1U980033 ll-724 Acq: 6-JAN-1998 22151:54 GC 'EI+ Volta911 SIR 70S Noise195 
369. 8919 712 BSUIJ( 256, 30, -3. 0) PXD( 5, 5,3, 0. 05\,380. O,l.00\,7, TJ b:p1NDB5US 
TRIANt;LE LA11S Te.re:l78-l8l/226 'l'I.Il44376A 
lOO AJ. 5'&7 

80 

60 

40 

20 

Tille 

.lE7 

8.6E6 

6.4E6 

4.3E6 

.lE6 

O+,...,...,...,..,...,..,..,..,..,..,......,..,...,..,..,..,..,..,.., ........ ..,...,...,.........,..,.., ........ .,..,...,..,....,..,.,.....,..........,"'T"l'.,..... ....... ~ ...... ;;x,..,.;:;i"l"'P.,...,......,....,..,..,..,....,.... ...... ,.....,,......,.+-a.oi:o 
27:48 28100 28:12 28124 28136 28148 29100 29:12 »124 29136 29148 30100 30:12 30124 

7ile1U980033 ll-724 Acq: 6-J'JIN-1998 22151154 GC EI+ Volta911 SIR 70S 
330;9792 712 Ezp1NDBSUS 
2'71IAM;LZ LA11S T&re1l78-l8l/226 'l'I.Il44376A 

Tiw 

lOO 28i072Stl7 28•42 29129 29140 30•l8 5.71:1 ---"'"'-
80 4.6r1 

60 3.4E1 

40 2.3rl 

20 

0"1--t ........ .,.......,....,...,....,..,......,..,...,....,..,.......,...,...,...,..,.......,...,..,...,..,....,..,..,..,..,.......,..,..,..... ... ,....,...,....,...r"""'......,~....,..,..,...,..,...,..,..,..,..,..,..,..,..,....,..,..,...,..,..,..,..,..,...,.......,....,....,..,..,.......,....,...~o.ozo 
27:48 28100 :J8:l2 28124 28136 28148 29100 29tl2 29124 29'36 29148 30 100 30:12 30:24 Tillle 
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7il.e:U980033 ll-385 Acq1 6-JJUl-1998 22:51:54 GC EI+ Voltage SIR 70S Noi•e15220 
373.8208 713 BSU1J(256,30,-3.0) P1'D(7,5,3,0.l0\,20880.0,l.00\,7,r) Zzp:NDBSUS 
22~ LABS re.rt:l78-l8l/226 'l'Lil44376A 
lO Al. 41l6 

Al.32%6 

- - -----·------- ·- - -- ------·---JU.-721l5--·-- ---·-----

31:00 31112 31:24 31:36 31:48 32:00 32112 32:24 32136 32148 33100 33112 33124 33136 33148 
7il.a1C1980033 ll-385 Acq1 6-JAN-1998 22151:54 GC EI+ Voltage SI11. 70S Noiae:3760 
375.8178 7:3·BSf11J(256,30,-3.0) P1'D(7,5,3,0.l0\,l5040.0,l.00\,7,r) Zzp:BIJB5US 
22.L\MSL.I' LABS re.rt:l78-l8l/226 'l'Lil44376A . 
lOO Al. 41l6 

80 A9.72%5 

60 AS. 761l5 

40 
AS.14.£5 

20 

o~~~i;:;=;:~~~~~~~~~~~;:;:;:~~~,..,.,.~~~"""'~F'T"i"~~~~~~~"PA""i"'FI=-
.67E4 A8.25E4 

31:00 31:12 31:24 31:36 31:48 32:00 32:12 32:24 32:36 32148 33:00 33:12 33124 33136 33:48 
7il.e1C1980033 11-385 Acq1 6-JAN-1998 22151:54 GC EI+ Voltage SIR 70S Noise13388 
383.8639 713 BSUB(256,30,-J.OJ PICD(7,5,3,0.l0\,l3552.0,l.OO\,r,r) Zzp:NDB5US 
22IAM:'LE LABS re.rt:l78-l8l/226 'l'Lil44376A 
100 A3 • 2E7 A3 .58E7 

80 

60 

40 

A2.57E7 

l.lE7 

8.9E6 

6.6E6 

4.4E6 

20 2.2E6 

0'.l,..,.....,"'Pt'..,..,..,....,.....,..,..,...,..,.......,..,...,...,..,..,..,..,...,..,.......,.....+,,..,..,J.,..,..,.:;.:;:;::r=T"l""""~P4-,.....;.:;:;::i=R.,.. ........... ,....., ...... "'P't".,,1......,..;;::;""""""""' ....... ,...,...,..,..,..,.....+o.oro 
31100 31112 31124 31136 31148 32:00 32112 32:24 32136 32:48 33:00 33:12 33:24 33:36 33:48 

7il.e:U980033 11-385 Acq: 6-J3Zf-l998 22:51154 GC EI+ Voltage SI11. 70S Noise12677 
385.8610 7:3 BSUB(256,30,-3.0) P1CD(7,5,3,0.l0\,l0708.0,1.00\,7,r) Zzp1BIJBSUS 
22IANl:LZ LABS re.rt1178-l8l/226 'l'Lil44376A . 
lOO A7. 62r7 A7. 9E7 

80 
A5.24E7 

60 

rime 

2.2E7 

l. 7E7 

l.3E7 

40 8.7E6 

20 4 .4E6 

o..i.. ...... ..._. ................. _. ...... ......,......,...,......,..,......,...,..,...,..,......_,....L,.....,..,.;;;:;:;::;:i,...,,....4-..,..,.::;:;:;::;.. ...... ..., ................... ~:,..,..,..;:~ .......................... _.~o.oro 
31:00 3l:l2 31:24 31:36 31:48 32:00 32112 32:24 32:36 32:48 33:00 33:12 33124 33:36 33:48 

7il.e1C1980033 ll-385 Acq: 6-JAN-1998 2:Z15l:54 GC EI+ Vo.ltage SI11. 70S 
392.9760 7:3 Zzp1NDB5US 
22.r.AM;LE LABS re.rt:l78-l8l/226 'l'Lil44376A 
100 31:07 31:17 31:33 31:51 32:18 32·34 32:46 33:08 33:34 33i46 

60 

40 

20 

:riJl!e 

.61l7 

• .11l7 

o....,....,..,...,......,..,...,..,..._...._. ...................................................................... ..,......,.....,..,...,...,.....,..,..._. ........................................................ .,..,...,..,...,..,...,..,...,..,...,..,...,..,...,..,...,...,...,...,.. ...... ~ 
31:00 31112 31:24 31136 31:48 32100 32:12 32:24 32:36 32148 33:00 33112 33:24 33136 33148 

7il.e1U980033 ll-385 Acq1 6-JAN-1998 22151154 GC EI+ Vo.ltage SIR 70S 
445.7555 713 Zzp1NDB5US 
22.IAM;LZ LA.BS rezt1l78-l8l/226 'l'Lil44376A 
100 31·23 

80 

60 

40 

20 

l.3E4 

l..11l4 

8. 01l3 

5.4EJ 

2. 71l3 

0..I.,.:,....,:;;...;..:;.,..,..;.:;,.:,...;...,..:,...,...;..;~;:.,;...,;..,..,..;;..;,.-i-T..,;..r:.:,;:,.;...,.....,..,..,.., ..... .;.,.;::.;.,.;;..;..:;.;.,.:.,...,......,...,......,..,...,;..,,...,;..,:.-....,...,..,..~.,:;:...,_;.:.,...,;..;,..,...,...,~;.,;.;...,..,.::;..;..:.,..,;..~O.OllO 
tiJI 

270 



c:q: I I 0 ge 
389.8156 ,,3 BS'C11J(256,30,-3.0} P1C1J(7,5,3,0.l0\,l0l88.0,l.OO\,l,2') 
2'RI~ LABS 2'eit:l78-l8l/226 . '!'I.Il44376A 
100 A6. lES 

80 

60 
A2.65E5 

40 
Al.20E5 

20 Al.56E5 

31148 32100 32112 32124 32:36 32148 33100 33:12 
7iJ.e:C1980033 ll-385 Acq: 6-JJUr-1998 22151154 GC EI+ Voltage SIR 70S Noiae:26l6 
391.8127 7:3 BS'C11J(256,30,-3.0} P1C1J(7,5,3,0.l0\,l0464.0,l.00\,7,2') ~:BDB5US 
12IAM;I;Z LABS 1'ezt:l78-l8l/226 '!'I.I#44376A 
100 A4. 5Z5 

80 

60 

40 

Al.26E5 
20 

31:36 31148 .32:00 32:12 32:24 32:36 32:48 33:00 33:12 
7iJ.e1C1980033 ll-385 Acq: 6-JIUl-1998 22151:54 GC EI+ Voltage SIR 70S Noiae:4088 
401.8558 ,13 BS'C11J(256,30,-3.0} P1C1J(7,5,3,0.l0\,l6352.0,l.OO\,l,2'} ~1NDBSUS 
22IANGJ:.E LABS 2'ezt:l78-l8l/226 TLil44376A 
10 A7. lE7 

so 

60 

40 

20 

31136 31:48 32:00 32:12 32:24 32:36 3.2:48 33100 33:12 
7iJ.e1C1980033 #l-385 Acq: 6-J1Ul-l998 22151:54 GC EI+ Voltage SIR 70S lloiae12507 
403.8529 ,,3 BS'C11J(256,30,-3.0} P1C1J(7,5,3,0.l0\,l0028.0,l.OO\,l,2') ~1NDB5US 
12~ LABS 2'ezt1l78-l8l/226 TLil44376A 
100 AS. 9E7 

80 

60 

40 

20 

A4.5lr1 
A3.04 

31136 31:48 32100 32:12 32124 32136 32148 33100 
,iJ.e1C1980033 ll-385 Acq: 6-JJUr-1998 22151154 GC EI+ Voltage SIR 70S 
392.9760 71~ Ezp1NDB5CIS 
12IAM;I;Z LABS 2'eit1l78-l8l/226 '!'Lil44376A 

33:24 

33:24 

33:24 

100 31:33 31151 32:18 3 ·34 3.2146 33:08 33:16 331.26 

80 

60 

40 

20 

l.9Z5 

l.6Z5 

7.8Z4 

3.9Z4 

o.ozo 
33136 2'.ia 

l.6E5 

l.3E5 

9.5E4 

6.3E4 

J.2E4 .. 

O.OEO 
33:36 2'.iae 

2.0E7 

l.6E7 

l.2E7 

8.0E6 

4.0E6 

O.OEO 
33:36 2'.iae 

l.6E7 

l.3E7 

9. 7E6 

6.4E6 

3.2E6 

O.OEO 
33:36 1'1.a 

2.6E7 

2.lE7 

l.6E7 

l.lZ7 

5.3E6 

o....,...,...,,...,...,...,...,.....,....,...,.....,....,...,.....,....,...,........,...,....,....,...,........,...,.....,....,...,........,...,....,...,....,...,...,.. ....................................................... ...,.. ...... ...,.. ...... ..,...,....,.. ....... ...,.....,....,...,....+-o.OEO 
31:36 31:48 32:00 32:12 3.2:48 33100 33:12 33124 33:36 2'Ui 
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,il.e:U980Q33 ll-545 Acq1 6-JAN-l998 2215l154 GC EI+ Voltage SIR 70S Noiae:3367 
407.78l8 ,14 BSU11(256,30,-3.0) P1CD(7,5,3,0.l0\,l3468.0,l.OO\,,,r) l::cp1NDB5US 
:rRI.AM:I:Z LABS rezt:l78-l8l/226 'l'r.Il44376A 
lOO Al. OE6 

40 

5.2E5 

4.1%5 

3.1%5 

2.lE5 

____________ ~.69E5 _ _ . 20 

01.:!:;::::;:::;:~;::;:~~~~=;=:i~~=F;~=F;=:!!;:!!:;r=;::.,r;:;a~i-;;:~..,..:;=;::;:::;:::;:::;i~'°""'oiQ;:l~M?o..::;:::;..,:~;io:;::~oo;;al""?..,.~~~O.OEO 
35100 35:12 35124 35136 35148 36100 36:l2 36124 36136 

,il.e:C1980033 .ll-545 Acq1 6-JJUr-1998 22151154 GC EI+ Voltage SIB 708 Noiae14650 
409.7789 ,14 BSU11(256,30,-3.0J P1CD(7,5,3,0.lO\,l8600.0,l.00\,7,rJ l::cp1NDB5US 
rR.IAMOLE LABS rfl%t:l78-l8l/226 T.f.Il44376A -
lOO Al. 2:E6 

40 

20 

35124 35136 35148 36100 36:l2 36124 36136 
7il.e1C1980033 ll-545 Acqt 6-JAB-1998 22151:54 _GC EI+ Voltage SIR 70S lloiae14667 
417.8253 714 BSf111(256,30,-3.0) P1CD(7,5,3,0.lO\,l8668.0,l.00\,7,r) Zzp1NDB5US 
:rR.rAM;LE LABS rfl%t:l78-l8l/226 'l'r.Il44376A 
lOO A2. 2E7 

60 

40 

20 

Al.36E7 

36148 2'.i.11 

"36148 37100 rime 

4.9E6 

4.0E6 

3.0E6 

2.0E6 

9.9E5 

o~.,....,.~ ....... ,..:;::::;:::;:::;..,...,....,....,...,..,...,...,....,.......,...,..,...,...,....,...,...,....,..,...,...,........,.. ...... ..,...,..,...,...,........,...,....~::..,... ...... .,.:;:::;::;:::;:-,...,..,...,..,...,...,....,...,.r.. O.OEO 
35100 35:l:Z 35124 35136 35148 36:00 36rl:Z 36124 36136 

,il.e1C1980033 ll-545 Acq1 6-JJUr-1998 2:Z15l:54 ·Ge EI+ Voltage SIB 70S 11oiae:509:Z 
419.8220 714 BSU11(:Z56,30,-3.0) P1CD(7,5,3,0.l0\,20368.0,l.00\,7,r1 l::cp1NDB5US 
rR.IAMOLE LABS rart1l78-l8l/226 'l'r.Il44376A 
lOO A4. 9E7 

80 

60 

40 

20 

A3.29E7 

36148 37:00 rime 

l.2E7 

9.8E6 

7.3E6 

4.9E6 

2.4E6 

O..i,......,'-,....,.......,...;;;:;:::;::;..,..,......,...,,..........,...,.....,.......,..,....,....,...,.....,...,...,..,....,...... __ ,.......,...... __ ,........_..._.,.....,,._ __ ,.....;:;:::;;:::;:::..,.,......,...,...,....,..,...,~ O.OEO 
35100 35:l2 35:24 35136 35:48 36:00 36rl2 36:24 

7ile1C1980033 ll-545 Acq: 6-JaN-1998 22:51:54 GC EI+ Voltage SIR 70S 
430.9729 714 Zzp1NDB5US 
:rRIANGI.Z LABS Tezt:.:l78-l8l/2:Z6 'l'r.Il44376A 

lO 35:17 35 6 
35133 35141 35155 36:22 

35100 35rl2 35124 35136 35148 36100 36rl2 36124 
7il.e1C1980033 #l-545 Acq1 6-JAB-1998 2215l154 GC EI+ Voltage SIB 70S 
479.7165" 714 Zzp1BDB5US 
r.I~ r.ABS 2'art1l78-l8l/226 'l'r.Il44376A 
lOO 35 09 

80 

40 

20 

35143 

36136 36148 

36:37 36146 

36136 36148 

37: 00 Time 

37: 00 Time 

3.5E4 

2. 8E4 

2 .l:E4 

l.4E4 

6.9E3 

o~......,i..-....... .J./.-.,....,..~ ............... ..lf-.z.+".,_, __ lr'-r+-,..r,..+-i~r+.i.,..i,,.;..,....,....,.4-0~.,....,. ........... ..f.-ll.4'.,...\....,.t.,...:4-...-.-;L~:r-4..J.,.-.,........1,.-....,.;.,....• 
rue 
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c:q: o age 
423.7766 714 BS'U11(256,30,-3.0) PrD(7,5,3,0.l0\,4384.0,l.00\,7,r) 
:r.2~ LABS rezt:l78-l81/226 rr.Il44376A 
100 AJ. 9E5 

80 A3.63E5 

60 

l.lE5 

8.6E4 

6.5E4 

40 ···· ·-------·--·--- - -·- --·------· ···-· --4~3z4- -

20 

35112 35tl8 35124 35130 35136 35142 35148 35154 36100 36106 36tl2 36118 
7.il.e1U980033 ll-545 Acq1 6-JAB-1998 22151154 GC EI+ Voltaga SIR 70S Noiae1l338 
425.7737 P14 BS'U11(256,J0,-3.0J P1CD(7,5,3,0.l0\,5352.0,l.OO\,P,r) Ezp1NDB5US 
:r.KIA.Nr;U LABS rezt::l78-l81/:U6 %Lil44376A 
100 A3. 3E5 AJ.90E5 

80 

60 

40 

20 

35tl2 J5tl8 35:24 35130 35:36 35:42 35:48 35:54 36100 36:06 36tl2 36:18 
7.il.e:U980033 11-545 Acq: 6-.11lN-1998 22:51:54 GC EI+ Voltage SIR 708 Noiae:4692 
435.8169 7:4 BS'U11(256,30,-3.0) PrD(7,5,3,0.lO'\,l8768.0,l.00'\,7,r) Ezp1NDB5US 
~IARGL.&' LABS reit::l78-l8l/226 rr.Il44376A 
100 

80 

60 

40 

20 

.2E4 

9.3E4 

7.4E4 

5.6E4 

J. 71:4 

l.9'£4 

8.91:6 

7.lE6 

5.JE6 

3.5'£6 

l.BE6 

35tl2 35tl8 35124 35'30 35:36 35142 35148 35:54 36:00 36106 36tl2 36:18 36:24 36130· rille 
P.il.e1'0'980033 ll-545 Acq: 6-JAN-1998 22:51:54 GC EI+ Voltage SIR 70S Noiae:490l 
437.8140 P14 :SS'U11(256,30,-3.0) P1CD(7,5,3,0.l0\,l9604.0,l.00\;7,r) Ezp:NDB5'0'S 
~I~ LABS reit::l78-l8l/226 rr.Il44376A 
100 8.9E6 

80 

60 

40 

20 

0 O.OEO 
35112 35118 35124 351.30 35:36 35142 35:48 35:54 36:00 36:06 36tl2 36:18 36:24 36130 r:1a 

r.il.e1U980033 ll-545 Acq1 6-.Dlf-1998 22151154 GC EI+- Voltage SIR 70S 
430.9729 P14 Ezp1NDB5US 
:r.KIABC:LZ LABS rezt:1l78-l81/226 rr.Il44376A 
100 35 l.8E7 

35117 351.33 35141 35155 36122 

80 l.5E7 

60 l.lE7 

40 7.3E6 

20 3.6E6 

0 O.OED 
35tl2 35118 35124 351.30 35136 35142 35148 35154 36100 36106 36112 36118 36124 36'30 rim 
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/J - Acq: -J'AB-l : 1 GC EI+ Vo t:age SIB 
441.7428 7:4 BSf111(256,JO,-J.OJ PJa>(7,5,J,O.l0,,5052.0,l.OO,,r,rJ 
12l'ANG:LE LABS TtU:t:l78-l8l/326 'rI.Il44376A 
lO 

90 

80 

70 

60 

-so 

40 

JO 

20 

lO 

AB. 0:&5 i.1n 

l.6E5 

l.4E5 

l.JES 

l.OE5 

7.0E4 

5.2E4 

J.5E4 

l. 71:4 

Ql~~~~~rt::::J.~~~~~fbt!.~~~~~f!d:.~o<tm~~~~~~.Ai:l-.....J:~~~~,o.f-O.OEO 
35100 36100 37:00 38100 39100 

7ile1C1980033 ll-545 Acq1 6-JAll-1998 22151:54 GC EI+ Voltage SIB 70S Noiae:l234 
443.7399 7:4 BSUB(256,30,-3.0J PlCD(7,5,3,0.l0\,4936.0,l.OO\,r,rJ ltzp:NDB5US 
12.rAM:'Ll: LABS Tezt:l78-l8l,/326 rx.Il44376A. 
lOO 

90 

80 

70 

60 

50 

30 

20 

lO 

Al. 4:&6 

o~~~!w!;l.~~~~4=!:~'1!!1.~~~~Jfllt.'lf0tjl6.c~...&¢.Jaot.~~~...,,~~~~t-;.~--~~~~~~ 
J5r00 

rile1C19B0033 ll-545 Acq: 
430.9729 714 EzprRDB5US 
12.rAllGLJ: LABS Tart:l78-l8l/226 'rI.I#44376A 
lOO 35126 36·58 

90 

80 

70 

60 

50 

40 

JO 

20 

10 

J6r37 

70S 

o...._.,.....,......,......,......,...._,......,.....,.._,.--.....,....,--.,__,.....,.....,,_.,.....,.... ...... ...,......,......,...._,......,.....,.._,.--.....,__,--.--.--..--.--.-....... -.-...... ...,.....,.._,.--.-+-
J5r00 36:00 31:00 38:00 39100 40:00 

7ile:C1980033 ll-545 Acq: 6-J311-l998 22:51:54 GC ZI+ Volt:aga SIB 70S 
513.6775 7:4 Ezp:llDB5US 
12IAM:::LELAJJS Tezt:l78-lBl/226 rx.Il44376A 
lOO 37 48 38:37 39:35 

90 

80 34:33 
35:36 

37: l 7
'
3 

40:36 
70 

60 
36:23 3th54 

5:18 39100 40rl6 

50 

40 
35: 

381 0: 3 

30 

20 

10 

o 

l. 7E5 

l.6E5 

l.41!:5 

l.2E5 

l.OE5 

8. 7E4 

7.0E4 

5.2E4 

J.5E4 

l.7E4 

O.OEO 

.lE7 

.2E6 

.3E4 

.a4 

.0:&4 

4l: 00 rue 
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cq: I 0 'JW 
457.7377 ,,4 BSUB(256,30,-J.OJ PJC1J(7,5,3,0.l~.ll6.0,l.OO\,r,r1 
~.IAM:O:tE LABS Tll%t:l78-l8l/226 'rLil44376A 
lO Al. OE6 

80 

60 

40 

20 

2.US 

l. 7E5 

l.3E5 

-8-.--5E4 · - -

4.:Jz4· 

0'.:1-...,._..,...,,_i=<~----.....,....,......,.._,....,.....,.......,-..,.....,..:;:::;;:::;:::;:::::;:=;::::;=i..,....;:::::,..o:;=::;:::::;:::::;oo-.-.,..::;;::::;::::::,._,.....,..,f.O.OEO 
39:30 39:36 39:42 39:48 39:54 40100 

rile:U980033 ll-545 Acq1 6-J11H·l998 22151154 t:C l!:I+ Voltage SIR 70S Noise1696 
459.7348 r:4 BSUB(256,30,-3.0J PiaJ(7,5,3,0.l0\,2784.0,l.OO\,r,r1 :Ezp1NDB5US 
~IAM:L:E LABS rezt:l78-l8l/226 'rLil44376A 
lO Al. 8E6 

80 

60 

40 

20 

39:30 39:36 39:42 39148 39:54 40:00 
rile:U980033 ll-545 Acq: 6-JAN-1998 22:51:54 t:C l!:I+ Voltage SIR 70S Noise:2466 
469.7779 r14 BSUB(256,30,-3.0) PJCD(7,5,3,0.l0\,9864.0,l.OO\,r,T) EzptNDB5US 
!1:2IAM::LE LABS Tll%t:l78-l8l/226 'rLil44376A 
lO A4. 4E7 

80 

60 

40 

20 

40: 06 2'.ia• 

l.6E5 

l.2E5 

8.2E4 

4.lE4 

9.4E6 

7.5E6 

5.7E6 

3.8E6 

.9E6 

oi_..,.......,........'"""'l"-;::.~..,.....,.......,......,--......,.._,......,......,....,...-,.:::;::;:::;:::::;=:;=:;::::;:=;:=;=~"F'".,......,.......,....,..,.....,..~~,........-+o.ozo 
39130 39:36 · 39:42 39:48 39:54 40:00 40:06 2'.iae 

rile1U980033 ll-545 Acq: 6-JAN-1998 22151154 t:C l!:I+ Voltage SIR 70S Noise:2242 
471.7750 r:4 BSUB(256,30,-3.0J PJCD(7,5,3,0.l~8968.0,l.OO\,r,r) Ezp1NDB5US 
!1:2.tAM:LE LABS Tezt:l78-18l/226 'rLil44376A 
100 AS. 5E7 i.lE7 

80 8.9E6 

60 6.7E6 

40 4.4E6 

20 2.2E6 

oi-.,.......,............,...::::;.~ ...... .,........,......,............,.....,......,......,.....:;:::::=;::;:::;::::;::::;:::::;::::;:=;::::;::=;=.,..,...,...,.......,....,...,....,..~~,........-l:o.oro 
39130 39136 3914:1 39148 39:54 

rile1U980033 11-545 Acq• 6-JAN-1998 22151:54 t:C KI+ Voltage SIR 708 
430.9729 r14 :Ezp1ND115US 
2!JlI.ABll:lJ: I.ABS rezt1178-l8l/2:16 'rLil44376A 
100 39•39 39s43 39147 

80 

60 

40 

:10 

40100 40106 2'.ia 

39:59 .7E7 

6.7E6 

3.4E6 

o._,_....,.......,......,... ...... .....,.__, ....... __ ,_...,.......,-.,.....,....""T"""....,.......,...-r...,.....,.....,._,......,......,.....,. ....... __ .--.--..-...-..-...... ....--.--.-..... -..--. ............. --.--~o.oro 
39136 39:42 40106 T.ia 
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Peak Locate Examination: 6-JAN-1998:22:50 File:U980033 
Experiment:NDB5US Function:2 Reference:PFK 

r=--~~~~~~'--~~~~~~~~___,...~~~~---.,-~ 

PPM ' Volts PPM 
200 0.4493 - 200 ,__ 

~ 

\ 

: ' " 
' 
' A 

I ~ 

,... 

~rl ! ~ 
330.94615 330.97925 331.01235 416.93435 416.97604 

i 
~ 

Volts 
0.0736 

' 
; 

\ 
'I \.).yl,./\_ • •.&_A 

417.01774 

tO 
r
N 



F1 e: Acq: c EI+ Vo s 
303.9016 F:2 Exp:NDB5US 
Sample Text:17~-181/226 TLI#44376A File LABORATORIES, INC. 
100 I 

80 
A7.98E5 

60 

40 

20 

0 
23:30 i23: 36 23:42 23:48 23:54 24:00 24:06 24:12 24:18 

File:U980033 #l!-724 Acq: 6-JAN-1998 22:51:54 GC EI+ Voltage SIR 70S 
305.8987 F:2 E~p:NDB5US 
Sample Text:17~-181/226 TLI#44376A File LABORATORIES, INC. 
100 

BO 

60 

40 

20 

0 
23:30 ·'23:36 23:42 23:48 23:54 24:00 24:06 24:12 24:18 

File:U980033 #1-724 Acq: 6-JAN-1998 22:51:54 GC EI+ Voltage SIR 70S 
315.9419 F:2 Exp:NDB5US 
Sample Text:17~-181/226 TLI#44376A File Text:TRIANGLE LABORATORIES, INC. 
100 

BO 23:35 

60 

40 
24:13 

20 23:51 
0 

23:30 '23:36 23:42 23:48 23:54 24:00 24:06 24:12 24:18 

24:24 24:30 

24:24 24:30 

24:24 24:30 

l.9E5 

l.5E5 

1.1E5 

7.4E4 

3.7E4 

O.OEO 
Time 

2 .. 1E5 

1.7E5 

l.3E5 

B.5E4 

4.3E4 

O.OEO 
Time 

5.0E5 

4.0E5 

3.0E5 

2.0E5 

9.9E4 

O.OEO 
Time 

{"" 

r
C\J 



00 
r-

File:Ug-B0033 #lj-724 Acq: 6-JAN-1998 22: 51: 54 GC EI+ Vo,,--~~~-·· C\J 

339.8597 F:2 Exp:NDB5US 
Sample Text:17Br1Bl/226 TLI#44376A File Text:TRIANGLE LABORATORIES, INC. 

1001 (\ 
t2. BES 

BO iA5. 9BE5 2.2E5 

60 l {\ 1. 7E5 ' ~ A ,....,T""11,.. 

:~1 ~rlES 5.6E4 

O.OEO 
I I I I I I i I; I i I I I I I I I i I I I I I I I I I i I I I i I I I I I I I I I I I I I I I •. I I I I 

26:06 1 26:12 26:16 26:24 26:30 28:36 26:42 26:48 26:54 Time 
File:U9B0033 #1~724 Acq: 6-JAN-1996 22:51:54 GC EI+ Voltage SIR 70S 
341.8567 F:2 Exp:NDB5US 
Sample Text:l78~1Bl/226 TLI#44376A File Text:TRIANGLE LABORATORIES, INC. 
100 1. 9E5 

BO 1.5E5 

60 1.1E5 

40 ' i 7.6E4 

20 3.BE4 

0 O.OEO 
28: 06 : 28: 12 28:18 28:24 28:30 28:36 26:42 28:48 26:54 Time 

File:U980033 #1~724 Acq: 6-JAN-1998 22:51:54 GC EI+ Voltage SIR 70S 
351.9000 F:2 Exp:NDB5US 
Sample Text:l78~1Bl/226 TLI#4437.6A File Text:TRIANGLE LABORATORIES, INC. 
100%. 28:34 _2. 4E7 

BO 1. 9E7 

60 1. 4E7 

40 9.5E6 

20 4.7E6 

0 O.OEO 
26:06 1 28:12 28:18 28:24 26:30 28:36 28:42 28:48 28:54 Time 



0) 

r-
Fi e: c EI+ Vo C\I 

373.8208 F:3 Exp:NDB5US 
Sample Text:178~181/226 TLI#44376A File Text:TRIANGLE LABORATORIES, INC. 

' 100 A6. OE5 2.0E5 

80 l.6E5 

60 1.2E5 

40 8.0E4 

20 4.0E4 

0 O.OEO 
' 32:: 24 32: 30. 32:36 32:42 32:48 32:54 33:00 Time 

File:U980033 # 1( 38 5 Acq: 6-JAN-1998 22:51:54 GC EI+ Voltage SIR 10s· 
375.8178 F:3 Exp:NDB5US 
Sample Text:178~181/226 TLI#44376A File Text:TRIANGLE LABORATORIES, INC. 

' 100 ! A4. 7E5 1.6E5 
I 
' BO 1. 3E5 

60 9.4E4 

40 6.3E4 

20 3.1E4 

0 O.OEO 
32:24 32:30 32:36 32:42 32:48 32:54 33:00 Time 

I 

File:U980033 #lf-385 Acq: 6-JAN-1998 22:51:54 GC EI+ Voltage SIR 70S 
383.8639 F:3 Exp:NDB5US 
Sample Text:178~181/226 TLI#44376A File Text:TRIANGLE LABORATORIES, INC. 
100 32· 6 1.1E7 

80 8.4E6 

60 6.3E6 

40 4.2E6 

20 2.1E6 

0 O.OEO 
32:24 32:30 32:36 32:42 32:48 32:54 33 .: 00 Time 





TLI Project 
~lient Sample: 

44376A 
178-181/226 

Method 23 TCDD/TCDF Analysis (DB-225) 
~ Analysis File: P980101 

ClientProject __ Culp AluminumAlloys ____________________________________________________________________ _ 
Sample Matrix: M23TRAIN Date Received: 12/17/97 Spike File: SPC2NF04 
1U ID: 194-59-lSB-D Date Extracted: 12/29/97 ICal: PF22206 

Sample Size: 
Dry Weight: 
GCColumn: 

1.000 
n/a 
DB-225 

Date Analyzed: 01107198 ConCal: P980092 

Dilution Factor: n/a % Moisture: n/a 
Blank File: P980094 % Lipid: n/a 
Analyst JM % Solids: n/a 

2.3,7,8-TCDF 0.03 0.78 23:06 B_ 

13Cir2.3,7,8-TCDF 3.1 76.5 40%-130% 0.77 

13Cirl,2,3,4-TCDD 0.80 

Data Reviewer: -----'""'"'",1>-Af'.;"-_ ----- 0 I /09198 

Triangle Laboratories, Inc.® 
801 Capitola Drive· Durham, North Carolina 2n13 
Phone: (919) 544-5729 ·Fax: (919) 544-5491 

Page I of I 

23:05 

21:54 

Printed: 10: 16 01109/98 
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Data Review By: 

Initial 

~ 
.... Date .. ~ 

~_j,.1 calculated !laiae Area: 

The Total Area for each_ peak with an ion abundance ratio outside 
ratio lilllita has been recalculated according to method requirements. 

l ·-

0.83 

Page No .• ____ Listing e>f p_9_!1Ql.0~---~L- _ _ __ ------ ··-·-----·----·· --·--- -- - ----------- ·---·--- --------------·-------------------- ·- --· 
01/07/98 Matched GC Peaks / Ratio / Ret. Tiae 

Compound/ 
H_Z •••• QC.Log Omit Why . . RT. Olt Ratio Total.Area .•• Area.Peak.! •• 

TCDF 0.65-0.89 
304-306 DC NL 0:00 0.71 1.59 

18:27 RO 1.03 3.35 
DC SN 18:40 0.71 0.70 

19:27 RO 0.63 5.01 
19:35 RO 1.31 l.50 
19:42 RO 0.9:1 5.84 
19:53 0.80 3.00 

DC SN ::Z0:09 0. 74 ::Z.30 
::ZO:l9 0.78 7.84 
:IO:::Z8 RO 0.56 3.10 
20:37 0. 71 l::Z. 75 
20:47 RO 1.00 3.86 
::Zl:09 0.70 23.52 

DC SN 21::21 0.68 0. 74 
::Zl:36 RO 0.99 8.3::Z 

DC SN ::Zl:4:1 0.89 1.51 
::Zl:51 RO l.::Z9 4.::Z7 
::Z::Z:06 0.66 6.11 

DC SN ::Z::Z:l3 RO 0.19 0.14 
DC SN ::Z::Z:::ZO RO 0.33 o.u 

:l::Z:31 RO 0.59 6.34 
DC SN ::z:i: 40 RO 0.38 0.48 

::Z::Z:58 0.81 5.15 
::Z3:06 0.78 9.49 
::Z3:19 0.83 7.20 
::Z3:36 0. 7::1 8.00 
::Z3:44 RO 0.50 5.77 
::Z4 :31 RO 0.54 3.17 

DC SN 25:05 RO l.00 O.::Z7 
DC SN 25:07 RO l.25 0.35 
DC SN 25:15 RO 0.6::Z 1.10 

304-306 ::zo Peaks 134 .59 

13Cl::Z·TCDF 0.65-0.89 
316-318 DC NL 0:00 RO 0.96 2.66 

DC WL ::Zl:::Z4 RO ::Z.31 0.57 
DC WL 21:36 0.65 10.56 
DC WL 21:51 0.81 34.03 

::Z3:05 0.77 1,333.50 
::Z3:4::Z RO 0.93 3.77 

DC WH ::15:09 RO 0.64 11.84 
316-318 ::z Peaks 1,337.:27 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive • Durham, North Carolina 2n13 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

l.94 

l.18 
l.85 
3;03 
1.33 

3.43 
1.35 
5.::Z8 
2.17 
9.70 

4.63 

3.11 
::Z.44 

::z. 76 

::Z.31 
4.17 
3.::Z6 
3.35 
2.51 
1.38 

579.79 
l.99 

Area . Peak • 2 . . Rel.RT Compound.Na.me .. ID •. Flags . 

0.79::Z-l.101 
0.000 

1.89 0.799 J 

0.809 
3.48 0.843 J 

1.41 0.848 J 

3.30 0.853 J 
1.67 0.861 J 

0.873 
4.41 0.880 
2. 43 0.887 J 

7.47 0.893 
2.18 0.900 J 

13.82 0.916 
0.9:15 

4.70 0.936 
0.940 

::Z.41 0.947 J 
3.67 0.957 J 

0.962 
0.968 

4.66 0.975 J 

0.98::Z 
::z. 84 0.995 J 

5. 3::1 1.001 ::1378-TCDF AN 
3.94 1.010 
4.65 1.02:1 
4.99 l.O::Z8 J 

::Z.56 1.062 J 

1.087 
1.088 
l.094 

0. 957-1. 043 
0.000 
0.9::Z7 
0.936 
0.947 

753.71 1.000 13Cl::Z·2378·TCDF ISO 
::Z.13 1.0::17 

1.090 

Printed: 06:39 01/07198 
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Page No. 
01/07/98 

Compound/ 

l Listing of P98010lB.dbf 
Hatched GC Pea.ks / Ratio / llet. Tae 

M_Z .... QC.Log Omit Why .. RT. Olt Ratio Total.Area •.. Area.Peale.! •. Area.Pealc.l .. Rel.RT Compound.Name .. ID .. Flags. 

·······--·-······-···-· Above: TCDF / TCDD P'allova ··········-··········· 

13Cll~.TCDD _ .. --- - 0.65-0.89 .. --------·-- ----- --- ------0. 908•1. 09l--- ---- ------ - . --- - ------ --- -

33:2-334 DC NL 0:00 RO 1.84 l.lO 0.000 
lO:l9 RO 0.48 5.lO l.l6 4.69 0.948 
l1:37 0;80 913.31 406.07 507.l4 1.000 
:21:54 0.80 l,l55.8l 559.54 696.:28 1.013 
ll:H 0.74 13.35 5.69 7.66 1.049 

DC SN ll:5l 0.83 1.06 1.058 
DC WR l4 :09 RO 1.01 1.59 1.117 
DC WR :24 :l9 RO 0.39 3.33 1.133 
DC WR, :24 :58 RO l.l4 l.99 1.155 

33:2-334 4 Peaks l,187.68 

Column Description ............ "Why" Code Description •.••••..•. QC Log Desc .•....... 

H_Z ·Nominal Ion Hass(es) 
.. RT; ·Retention Time (-:ss) 
Rat.l •Ratio of M/H+l Ions 

WL·Belov Retention Time lfiDdov 
WR-Above Retention Time WiDdov 
SN-Below Signal to Noise Level 

A-Peale Added 
lt·PeaJc ltept 
D·Pealc Deleted 

Olt ·RO•Ratio Outside Limits <M·Belov Method Detection t.iait T·Time Changed 
Rel.RT-Relative Retention Time NL"Channel Specific Noise Level M·PeaJc Area Changed 

N·Name Changed 
X·Ether Interference 

••• Elld of Report ••• 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive• Durham, North Carolina 2n13 
Phone: {919) 544-5729 • Fax: {919) 544-5491 

13Cll·l378·TCDD ISl 
13Cll·ll34·TCDD RSl 

Printed: 06:39 01/07/98 
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., 
303.9016 ~1DB.2.25 
2!2.IANGLE LABS Tezt:l78-l8l/.2.26 TI.Il44376A 
lOO .23 06 

95 

90 

85 

80 

7 

45 

40 

35 

.2.2:58 

.2.2145 

.23:36 

.23:l9 

.24 :3l 

:Z5:l5 

.24:l5 
34:55 

l.6E4 

l.5E4 

l.4Z4 

l.3E4 

l.3E4 

8.nJ 

7.9E3 

7.lE3 

3"-t--~-+''1--+l---=-l---+t----+-t'--tt-"ft1t----'----'"""t'-t'f--n-tttrt~~~---~ft-ittlo!ir:-.:irorfl--..,....;-:---irt-J~----t-

.2.2:36 .2.2:48 .23100 .23:1.2 .23:.24 .23:36 .23:48 .24:00 .24:1.2 .24:.24 .24:36 .24:48 .25:00 .25:1.2 .25:.24 rime 
7ile:P980l0l ll-9.23 Acq:7-J1!N-98 05:43:.24 EI+ Voltage SI1l 70P 
315.9419 ~:DB:Z.25 . 
2!BIABGI;Z LABS Tezt:l78-l8l/.2:Z6 7'Lil44376A 
lOO .23·05 l.6E6 

95 

5 

l.5E6 

l.4E6 

l.3E6 

l.3E6 

l.:ZE6 

l.lE6 

l.OE6 

9.5E5 

8.n:s 

7.9E5 

7 .l.ES 

6.3E5 

5.6E5 

4.US 

4.0ES 

3.35 

7.9E4 

0 O.OEO 
:Z.2:36 .2.2:48 .23:00 .23:l:Z :Z3::Z4 . .23:36 .23:48 .24100 :Z4:l:Z .24124 .24136 .24148 25100 .251l:Z .251.24 rim 
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• • o ge 
JOJ.9016 BSUB(256,JO,-J.O) PJIJ)(5,J,l,O.lO\,lJl2.D,D.00\,1',1') 
~~ LABS rart:l78-l8l/226 l'Lil44J76A 
lO . A9. OE4 

so 

60 

Al.S5E4 
40 

20 

A5.2SE4 

A3.4JE 

21:00 

A4 .l7E4 

A3.JSE4 
-- J .llZ4 . .u. 7.fZ4 _ --

1':1.le1P9S0l0l ll-923 Acq17-JAN•9S 05143124 l!I+ Voltage SIR 70P 1loi•e1465 
JDS. S9S7 BSUB(256, JO, -J. a) PJIJ)( 5, J<l, O.lO\,lS60.0, a. 00\,1',l') ltzp1DB225 
~IAMi:L.&' LABS r1U:t:l7S-lSl/226 '1.T.Il44376A 
lO Al. S~ 

so 

60 

40 

20 

A7.47E4 
A4. 70E4 

A5.J2E4 A4.99E4 
A4.66E4 

l9100 21:00 24100 
1':1.le1P9SOlOl ll-923 Acq:7-J'AN·9S 05:43124 l!I+ Voltage SIR 70P Noise1720 
Jl5.94l9 BSUB(256,JO,-J.O) PJIJ)(5,J,l,O.l0\,2SSO.O,O.OO\,l',r) ltzp:DB225 
~IARr;LE LABS rart:l7S-lSl/226 7'Lil44J76A 
lO A5. 0E6 

so 

60 

40 

20 

19100 20100 21100 22100 23100 24:00 
1':1.le1P9SOlOl ll·92J Acq17•J'A11·9S 05143124 EI+ Voltage SIR 70P Noise1750 
Jl7.9JS9 BSUB(256,JO,-J.0) PJIJ)(5,J,l,O.l0\,JOOO.O,O.OO\,l',1') Itzp1DB225 
~IAN19LE LABS rl!%t:l78·lSl/226 TI.Il44J76A 
100 A7. 4E6 

so 

60 

40 

:JO 

25100 

25100 

o....,_..,.,_.,...,~_,......,.....,.,_.,...,.....,.....,.....,.....,....,......,....,....,._,.....,...,.....il'-"r....,.....,.....,.....,...,-+-+-...,.....,.......-. ...... _,..-.-.._..,.....,...,_,....,...._.,...L-
l9100 20100 :Jl:OD 22100 23100 

r:l.le1P9S0l0l ll-923 Acq17-JAN-9S 05143124 l!I+ Voltage SIR 70P 
J7S.SJ64 ltzp1DB225 
!12IAM9L.I' LABS rezt1l7B•lSl/226 '1!Lil44376A 
lO lS 32 

:JO 

24100 25100 

o~..,...... ....... .,....,,_.,....,..........,.."'T""'..,.......,.....,....,.....,..,......,......,....,.....,....,...or-.....,..-.-...-,....,.....,.....,.....,...... ..... ._._....,....,......,,..........,....,,_.,......,,........r. 
21:00 19100 20100 22100 23100 24100 25100 

l.6E4 

3.9.:J 

O. OEO 
1'ill 

2.JE4 

l.9E4 

l.4E4 

9.4EJ 

4. 7EJ 

O.OEO 
1'.iae 

l.6E6 

l.JE6 

9.5E5 

6.JE5 

J.2E5 

O.OEO 
1'ill 

2.0E6 

l.6E6 

l.2E6 

S.2E5 

4.lZS 

O.OEO 
r.a 

.2E4 

9.7EJ 

7.JEJ 

4.9V 

2.4V 

o.ozo 
1'ill 
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'· ' 0 g• 
319.8965 BSU11(:Z56,30,-3.0) P1CD(S,3,l,O.lO\,l:Z84.0,0.00\,l,I) 
2'7lIAM;J;Z LABS Tezt1l78-l8l/336 'l'IJl44376A . 
100 A.2. 684 l.U4 

80 .UJ 

60 

A6.79B3 . 
-AS.s9v -- - -----A5;41BJ----A6 • 07EJ------As~-11E3 ____ ---------------x3-:1izr 

~.30BJ .3BJ 

30100 31100 
l.ilerP980lOl ll-933 Ac:q17-J3N-98 05143134 EI+ Voltage SIR 70P Hoi•e1375 
3.21.8936 BSUB(:ZS6,30,-3.0) P1'D(5,3,l,O.lO\,l500.0,0.00\,r,rJ JCr:p1DB:Z35 
2'7lIANGLB LABS Tezt:l78-l8l/:Z36 rr.Il44376A 
100 

80 A3.8684 

60 

40 

A7.43B3 A6.34B3 
.20 

34100 .25 1 00 1';1.ae 

.8B4 

l.5E4 

l.lZ4 

7.383 

3.6E3 

O•...i.:.,.--,,......;;;,;;.....,....;....,..._,..--,,_....,......,.-.....,..__, ..... .---.-..,.......,.--..--.,.......,...;;;.,..._,..~;;._.--;,....:..,...~;__,..;_.,.........:;:=:!;..__,_;_.,:....:.:if...!:.:.;...~.;.;_;,;;.....j..O.OEO 
33 I 00 

7.ilerP980lOl ll •9:Z3 Ac:qr 7-J11.N-98 05 r 43 r 34 EI+ Voltage SIR- 70P lloiaer 417 
3:17.8847 BSUB(:Z56,30,-3.0) PIC1J(5,3,l,O.l0\,l668.0,0.00\,r,r) JCr:p1DB:Z:Z5 
2'7lIA.Nf:LE LABS Tezt:l78-lBl/:Z36 rr.Il44376A 
100 AB. 6E6 

BO 

60 

40 

:Z4 r 00 :ZS r 00 Ti.me 

3.5E6 

.2.0E6 

l.5E6 

9.BES 

4.9E5 

o~ ..... ..--...... -.-_,......,,......,_..,.......,. .......... ...-.......... .--....... _,........,..._...,.~..,.. ........... ,.......,.......,.......,. ..... ,,_ .......... ...., ..... .,.......,.......,. ..... ,,_ ..... _,......, ..... ~o.oxo 
:ZOrOO :Zl100 3:Zr00 33100 

l.ilerP9BOlOl ll·9:Z3 Acqr7-J1111·9B 05143134 BI+ Voltage SIR 70P Hoiae1633· 
331.9368 BS'C11J(:Z56,30,-3.0J PlCD(5,3,1,o.10\,:Z49:Z.o,o.oo\,r,rJ i:zprDB:Z:Zs 
12I.ANGLZ LABS Tezt1l7B-lBl/:Z:Z6 TLil44376A 
lOO AS. 0%6 

80 A4.06E6 

60 

40 

34100 :ZS r 00 Ti.me 

l.5E6 

• .2E6 

9.lES 

6.lES 

3.0BS 

o....,. ..... ,..... ....... _,.....,. ..... ,_. ....... _,......,. ..... ,.... ..... _,.__,,.......,..._,..--.;..._.,_..,__,......,. ..... ,_..,..._,......,. ..... ,......,.....,..__, .......... _,......,. ..... ,.... ..... ...,......, ..... +-o.oro 
:zo' 00 31' 00 ;z:z, 00 .23' 00 

7.ileiP9B010l 11•9.23 Aoq17-J1Ul•9B 05143134 BI+ Voltage SIR 70P Noiae1338 
333.9338 BSUB(356,30,-J.O) P1CD(5,3,l,O.l0\,l35:Z.o,o.oo\,7,I) B.rp1DB335 
22.rAM;LZ LABS 7'81Ct1l7B•l8l/.236 'l'I.Il44376A 
100 A6. 686 

80 A5.07B6 

60 . 

40 

34 r 00 :ZS 1 00 Ti.me 
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rile1P980l0l ll-923 Acq17-JAN-98 05:43:24 EI+ Voltage SIR 70P 
J03.90l6 ZZp1DB225 
22IAM:LE LABS Xeit:l78-l8l/226 'l'Lil44376A 
lOO 2l•09 2l1J6 2.JE4 

80 20t37 l. 8E4 

60 l.4E4 

40 9.U3 
--- --25115 

20 """1~ .... ,,,., --...--- _......,IVC"4. 6E3 

a,...,.. __ .._._ ..... ..-.--.............................. ...,.. ............ ...,....,,.....,....,._,_,...,.....,....,.....,...._.,....,.....,_,_,.....,....,.....,......,......,....,,.....,....,,_,..........,__,_,._._o.oEo 
l9100 20100 2l100 22100 23100 

rile1P980l0l 11-923 Acq:7-.nut-98 05143124 EI+ Voltage SIR 70P 
315.94l9 ZZp1DB225 
22IABG'LE LABS xezt:l78-l8l/226 'l'Lil44376A 

24100 25100 1'.1a 

100 23 05 l.6E6 

80 l.3E6 

60 9.5E5 

40 6.3E$ 

20 3.2E5 

o..:i,.....,_...,... ..... .,....,,_......,_,....,....,._,.....,......,......,_...,...-r-.,....,..-...-i.-i;...,._,.....,... .......... ,.._~...,.....,._,.....,.....,.....,...,.....,.....,....,.....~-.. ..... ...,..1-0.oEo 
l9100 20:00 2l:OO 22:00 23:00 

rile:P980101 ll-923 Acq17-J11Jf-98 05143124 EI+ Voltage SIR 70P 
3l9.8965 ZZp1DB225 
22IAN{;LZ LABS xezt1l78-l81/226 'l'Lil44376A 

24:00 25100 1'.iae 

lOO l91l6 l9 50 l.4E4 

80 l.2E4 

60 8. 71:3 

40 5.8EJ 

20 2.9EJ 

o_.,_ ....... ..,......,......,....,.._,.._,.......,......,._,.....,....,.....,.. ....... ..,.......,....,....,.._,........,,........._,.....,.. ..... ...,.....,......,....,...........,_,. ...... ...,.....,.....,......,..... ..... .,....,.._,............,......,.....,. .... o.oEo 
l9100 20100 

rile1P980l0l ll-9::13 Acq:7-.nut-98 
33l.9368 ZZp1DB225 
22IANrOZZ LaJJS xezt1l78-l8l/226 
lO 

2l:OO 22:00 23:00 
05:43124 EI+ Voltage SIR 70P 

TLil44376A 

2l:37 

24:00 25:00 Xiae 

l.5E6 

l.2E6 

9.U5 

6.lE5 

20 J.OES 

o...,.. ................................................ .,.....,....,_.,_.,_.,....,,....,,....,,....,~-.f._,,....,.....,.....,.. ...... ..,....,....,....,.....,_.,....,,....,,....,__,_,,_,,....,.__,.....,.....,.....,. .......... o.oxo 
19100 20100 

rile1P980l0l ll-923 Acq:7-J1lN-98 
292.9825 Zzp1DB225 
~~LABS ~ezt:l78-l8l/226 

lOO l9105 20tl7 

80 

60 

2l:OO ::1::1100 23100 
05:43124 EI+ Voltage SIR 70P 

'l'Lil44376A 
::11:21 2l:48 

24:00 25100 ~e 

6.0E6 
,.Jl ..... ,,,.,,. ..... ~,.....,..,""· ...... ""'_,;.. ....... ...,.ll't" 

4.8E6 

J.6E6 

40 2.4E6 

20 l .2Z6 

o_.,_ ....... ..,......,......,....,.._,.._,......,.....,._,. ...... ...,.....,.. ....... ..,.......,....,....,.._,.._,......,_,._,.....,.....,.....,......,....,..._......,_,._,.....,.. ....... ..,......,..... ..... .,....,.._ ...... ......,......,. ......... o.oEo 
l9100 20100 2l:OO 22100 23:00 

rile1P980l0l ll-923 Acq17-.nut-98 05143124 EI+ Voltage SIR 70P 
330.9792 Zzp1DB225 
~IAllGLB LABS ~ezt1l78-l8l/226 TLil44376A 
lOO l9105 1913420100 20t37 2l l7 

24100 25100 1'.iae 

4.9E6 

J.9E6 

2.9E6 

40 2.0E6 

20 9.8Z5 

o_.,_ ....... ..,......,......,....,,_,...........,......,....,.....,.....,.....,.._,......,.....,... ..... .,....,_.......,...,.....,....,.....,......,... ....... .,....,_,....,.....,....,.....,... ....... ..,......,..... ....... .,....,,_. ...... ......,.....,.~o.oEo 
l9100 20100 21100 22100 23100 24100 25100 1'.iae 

287 



z 

5 

--. -- . -- . &,Jst.~ _f~l ~ 
Ota IU.e rae -- - -------- -

-+------4 Rm.ttloo 
·~rimr· 

Ioolztim m 
Swi.tch~ 
Rd I lasseS 292.9825' 
A 292.9825 J 

--=B 13.116 K 
C JE.817 L 
D 315.9419 R 
E 317.919 
r 319.m 

_..,.__----4 G iLSSi 
H W.8847 
I 31.9i92 

ff:P988181 
1lll 

1 
EI• 

vtl.TIIE 
18.9761 
31.9792 
331.918 
333.m! 
3'5.8:14 

Chlritl. I 3!,97! Pei< top 
Helgt .81 vc!ts Spit 21 ~ 

288 



TLI Project: 
Client Sample: 

~liet!t :f>r_()j~_ct __ 
Sample Matrix: 
TI.I ID: 

Sample Size: 
Dry Weight 
GC Column: 

2,3,7,8-TCDD 
1,2.3.7.8-PeCDD 
1.2.3,4.7,8-HxCDD 
1,2.3.6,7,8-HxCDD 
1.2.3.7,8.9-HxCDD 
1,2.3,4.6,7,8-HpCDD 
1.2.3.4.6,7,8,9-CX::DD 

2,3,7,8-TCDF 
1.2.3.7,8-PeCDF 
2.3,4.7,8-PeCDF 
l2.3,4,7,8-HxCDF 

,2.3,6,7,8-HxCDF 
2,3,4,6.7,8-HxCDF 
1.2.3.7,8,9-HxCDF 
l,2.3,4.6,7,8-HpCDF 
1,2,3. 4, 7 ,8 .9-HpCD F 
1,2,3,4,6,7,8,9-CX::DF 

Total TCDD 
Total PeCDD 
TotalHxCDD 
Total HpCDD 

Total TCDF 
Total PeCDF 
Total HxCDF 
Total HpCDF 

44376A 
193-196 

_.... 
-· 

Method 23 PCDD/PCDF Analysis (a) 
Analysis File: U980034 

C_ajp_ A!~-~1llil __ Al!_oy~ _____ ----···------ ___________ :. _________________________________ _ 
M23TRAIN Date Received: 12117/97 Spike File: SPMIT204 
194-59-17 A-D Date Extracted: 12129/97 !Cal: UF51058 

1.000 
n/a 
DB-5 

EMPC 
0.04 
0.02 
0.04 
0.05 
0.12 
0.25 

0.45 
0.14 
0.22 
0.31 
0.12 
0.14 
0.02 
1.2 
0.17 
0.41 

. 0.31 
0.52 
0.53 
0.23 

2.2 
2.9 
1.4 
1.9 

Date Analyzed: 01/06/98 ConCal: U980025 

Dilution Factor: rt/a 
. Blank File: U980026 

Analyst BB 

9 
9 
7 
2 

15 
14 
12 
4 

Pagel of2 

0.006 

0.31 
0.81 

2.2 
2.9 

% Moisture: 
% Lipid: 

rt/a . 
n/a 
rt/a % Solids: 

1.69 29:35 
1.07 32:44 
1.28 32:49 
1.17 33:06 
0.94 36:03 
0.81 39:36 

0.78 24:39 
1.52 28:35 
1.48 29:15 
1.28 32:01 
1.23 32:08 
1.32 32:37 
1.36 33:23 
1.05 35:01 
1.20 36:33 
0.87 39:49 

PRJ 
J_ 
J_ 
J_ 
J_ 

B_ 

B_ 

J_ 

Min_l'SR vl.01, LARS 6.10.0SI 

Triangle Laboratories, Inc.® 
801 Capitola Drive· Durham, North Carolina 2n13 

.Phone: (919) 544-5729 ·Fax: (919) 544-5491 



TLI Project: 
Client Sample: 

44376A 
193-196 

Method 23 PCDD/PCDF Analysis (a) 
Analysis File: U980034 

.. . . -··-- - - . - -- - --- -~- - -- ·----- -- ~- - - -- .... - ·--·-·····------ - - -- --·---·--------·-- -------- ---- - -~----·--------------------- ------------

13C1:z-2.3,7,8-TCDF 
13C12-2,3,7,8-TCDD 
13C12-l,2,3,7,8-PeCDF 
13C1:z-l,2,3,7,8-PeCDD 
13C12-l.2.3,6,7,8-HxCDF 
13C1:z-l,2,3,6,7,8-HxCDD 
13C12-l.2.3,4,6,7,8-HpCDF 
13C 12-1.2.3 ,4,6, 7 ,8-HpCD D 
13C12-l,2,3,4.~,7.8,9-0CDD 

13C12-2.3,4,7,8-PeCDF 
13C1:z-l.2,3,4,7,8-HxCDF 
13C12-l.2,3,4,7,8-HxCDD 
13C12-l,2,3,4,7,8,9-HpCDF 

37C4-2,3,7,8-TCDD 

13C12-1,2,3,7,8,9-HxCDF 
13C12-2.3,4,6,7,8-HxCDF 

13C1:z-1,2,3,4-TCDD 
13C12-l,2,3,7,8,9-HxCDD 

2.4 
3.2 
3.1 
3.4 
2.9 
3.4 
1.6 
3.8 
7.4 

3.7 
3.7 
3.9 
4.3 

3.4 

3.2 
3.1 

60.o· 
79.6 
78.7 
86.0 
72.7 
85.3 
40.6 
95.l 
92.1 

93.6 
92.8 
98.0 

107 

85.2 

79.0 
·n2 

40%-130% 
40%-130% 
40%-130% 
40%-130% 
40%-130% 
40%-130% 
25%-130% 
25%-130% 
25%-130% 

40%-130% 
40%-130% 
40%-130% 
40%-130% 

40%-130% 
40%-130% 

0.75 
0.81 
1.49 
1.48 
0.48 
1.28 
0.36 
1.04 
0.87 

1.46 
0.47 
1.28 
0.35 

0.47 
0.48 

0.82 
1.26 

Data Reviewer: -----~_,,,_J __ , ____ 01/10/98 

Triangle Laboratories, Inc.® 
801 Capitola Drive • Durham, North Carolina 27713 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

Page2of2 

24:36 
25:19 
28:33 
29:35 
32:08 
32:48 
35:00 
36:02 
39:36 

29:15 
32:02 
32:43 
36:32 

25:20 

33:22 
32:36 

25:08 
33:07 

RO_ 

RO_ 

Ml'TlJ'SR • IJJl, !J\RS 6.1~ 

Printed: 10:22 021efff 



.... Date ... 

Data Review By: ~l_Q,,\i calculated Noise Area: 

The Total Area for each peak with an ion abundance ratio outside 
ratio limits has been recalculated according to method requirements. 

1.00 

__ Page No. 

01/10/98 
. l . _Listing._oLt198003.4B.dbf --------------------------'---·. _____ -·----·-----·---· . 

Hatched GC Peaks I Ratio I Ret. Tillie 

Compound/ 
M_Z .... QC.Log Omit Why .. RT. OK Ratio Total.Area ... Area.Peak.! .. Area.Peak.l .. Rel.RT Compound.N11.111e .. IO .. Flags. 

TCOF 0.65-0.89 0.867-1.079 
304-306 DC NL 0:00 RO 0.54 25.08 0.000 

Nit ll:l7 0.81 3ll.29 139.92 l7l.37 0.872 
K :U:58 0.8l 334. 60 150.48 184.ll 0.893 
K 22:11 0. 77 366.98 159.6l l07.36 0.902 
K ll: 35 0.78 1, 614. 93 707.63 907.30 0.918 
K 2l:55 0.79 1,037.30 458.58 578.7l 0.932 
K 23:19 0.75 1,094.23 470.30 623. 93 0.948 
K 23:35 0.75 924 .14 396.17 5l7.97 0.959 

23:48 ·0.00 i. l23. 48 542.62 680.86 0.967 
24: 02 0.79 1,130.48 498.90 631.58 0.977 
24:12 0.78 573.27 250.50 322. 77 0.984 
24: 27 0.82 484. 69 218.34 266.35 0.994 
24:39 0.78 2,760.78 l,207.35 1,553.43 l.002 2378-TCOF AN 
25:03 0. 7l 751.82 315.47 436.35 l.018 
25: 16 0.79 640. 63 283.44 357.19 l.027 
25: 31' 0.88 110.01 51. 52 58.49 1.037 J 

26:23 RO 0.95 98.20 52.61 55.48 l.072 J 
304-306 16 Peaks 13,457.83 

13Cl2-TCOF 0.65-0.89 0. 959-l. 041 
316-318 DC NL 0:00 RO 1.32 14. 35 0.000 

DC WL 23:33 0.72 413.45 0.957 
23:53 RO 1. 27 34. 52 24.80 19.50 0.971 
24: 12 RO 1.10 121. 79 75.73 68.81 0.984 
24:36 0.75 19,665.36 8,406.96 11,258.40 1.000 13Cl2-2378-TCDF ISO 
25:02 RO 0.92 277. 29 143. 63 156.66 1.018 

DC WH 26:04 RO 0.98 16.83 l.060 
DC WH 26:11 RO 0.62 11.10 1.064 

316-318 4 Peaks 20,098.96 

----------------------- Above: TCOF / TCDD Follows ----------------------

TCOD 0.65-0.89 
320-322 DC NL 0:00 0.66 8.07 

Nit :12:47 0.69 53:1.64 
Nit :13:11 0.71 343.42 
K :13::17 0.69 93.85 
0 0 SN 23:49 RO 1.05 5.04 
K 24: 10 0. 71 250.37 

24:26 0.73 184.25 
24:48 0.67 91. 48 

M :15:15 0.68 279.00 
AN :25: :20 RO 0.52 34.94 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive· Durham, North Carolina 27713 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

0.895-1.047 
0.000 

217.62 315.02 0.900 
142. 48 200.94 0.916 J 

38.:18 55.57 0.926 J 

0.941 
104.16 146.21 0.955 J 

77.76 106. 49 0.965 J 
36.58 54. 90 0.980 J 

113.00 166.00 0.997 J 
15. 20 :29.40 l.001 2378-TCOO AN PRJ 

Printed: 10:22 01/10/98 
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Paqe No. Listiog of 09800348.dbf 
Ol/10/98 Matched GC Peaks I Ratio I Ret. Time 

Compouod/ 
M_Z.: .. QC.Loq Omit Why .. RT. OK Ratio Total.Area ... Area . Peak . l .. 

l5: l9 o.n 46.96 19.59 

l5: 39 0.76 59.18 l5.61 

D D SN l5:53 RO 0.6l l4 .50 
o· D SN l6:l9 0.69 19.56 

3:10·3:1:1 10 Peaks 1,916.09 

37Cl:·TCDD 
3l8 DC NL 0:00 0.19 

l3:58 439.39 439.39 
l5:l0 16,955.30 16,955.30 
l5:44 34l.17 34l.l7 
l5:55 65.37 65.37 
l6:03 59.30 59.30 
l6:l3 l4.50 l4.50 
l6:l8 ll.34 12.34 
l6:l8 4.4l 4.4l 

3l8 8 Peaks 17,90l.79 

13Cll·TCDD 0.65·0.89 
33l·334 DC NL 0:00 RO l.l4 13.74 

l4 :09 RO 1. 01 105.46 60.:27 
:25:08 0.8:2 :22,343.10 10,049.70 
l5:19 0.81 19, 87:2. 67 8,899.07 
l5:38 0.69 63l. 46 l57.3l 

33l·334 4 Peaks 4l,953.69 

----------------------- Above: TCDD I PeCDF Follows 

PeCDF 1. 3:2· l. 78 
340·34:2 DC NL 0:00 RO 0.88 4.49 

:16:35 1.53 1,539.34 931.57 
D D SN l7:ll RO l.38 l9.78 
D D SN l7:19 RO 1. 30 30.47 

l7: 35 1.60 645.99 397.4l 
l7: 43 1.54 3,695.81 l,:239.53 
l7:53 1. 54 883.ll 535.12 

M l8:11 1. 49 96:2.00 575.00 
l8:17 1.56 1,603.48 978.07 

A l8:l9 1. 48 611. 00 365.00 
M l8:35 l.Sl 740.00 446.00 

l8:43 1.5:2 675.38 407.32 
:28:51 1.57 962.81 588.43 

D D SN l9:05 1.51 l6.13 
:19:15 1.48 1,106.61 660.41 
l9:l4 1.66 l,3l9.ll 829.14 
:19:44 1.48 :114 .69 127.95 
:19:59 RO 2.10 42.41 34.98 
30: 14 1. 76 105.01 66.97 

340·342 15 Peaks 15,116.86 

13Cl2·PeCDF 1.32·1.78 
352·354 DC NL 0:00 1. 38 0. 6:1 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive· Durham, North Carolina 2n13 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

Area. Peak. l .. Rel.RT Compound. Name .. ID .. Flags. 

l7.37 l.007 J 

33.57 1.013 J 

l.Ol2 
1.039 - -~ ---·--- --

0.9ll·l.079 
0.000 
0.947 
1.001 37Cl·TCDD CLS 
l.016 
l.Ol4 
l.Ol9 
1.042 
1.045 
1. 045 

0.9ll·l.079 
0.000 

59.58 0.954 
ll,:293.40 0.993 13Cll·ll34·TCDD RSl 
10,973.60 1.000 13Cll·l378·TCDD ISl 

375.14 1.013 

---------------------

0. 9l5· l. 065 
0.000 

607.77 0.931 
0.953 
0.957 

l48.57 0.966 
l,456.l8 0.971 

348.00 0.977 
387.00 0.987 
6l5.4l 0. 991 
l46.00 0.998 
l94.00 1.001 ll378·PeCDF AN 
l68.06 1.006 
374.38 1.011 

1.019 
446.lO 1. 025 23478·PeCDF AN 
500.07 1.030 
86.74 1.041 J 

16.63 1.050 J 

38.04 1.059 J 

0. 860· l.140 
0.000 

Printed: 10:22~1§~8 



Page No. 
01/10/98 

Compound/ 

3 r..isting of U980034B.dbf 
Matched GC Peaks I Ratio I Ret. Time 

M_Z .... QC.Log Omit Why .. RT. OK Ratio Total.Area ... Area.Peak.l .. Area.Peak.:2 .. Rel.RT Compound.Name .. ID .. Flags. 

:27: 4:2 l.48 717.6:2 

:28:11 l.'4 :2:2. 60 
4:27.95 

13.3:2 
:289.67 0.970 

9.:28 0.987 

:28:33 l.49 ..... - ·-·--·· 
___ :20,q?~.~9 _ ___ _ 1~ ! o_~8, °-°- ---~- _8 ,_9_~! ._7_~ ___ 1_, Q_OO __ l3C::~:2:!'~1;1~ _1:23_ I_s_~- ________________ _ 

:28:51 1.59 

:29:15 1.46 
30: 14 RO :2.50 

35:2·354 6 Peaks 

5:27.63 
18,154.55 

:27.41 
39,5:2:2.60 

3:23.69 
10,78:2.30 

:26.83 

:203. 94 1. 011 
7,37:2.:25 l.0:25 l3Cl:2·PeCDF :234 SORl 

10. 75 1.059 

·---------------------Above: PeCDF / PeCDD Follows ---------------------

PeCDD 1.3:2-1.78 

356-358 DC NL 0:00 RO 0.64 0. :23 

:27:48 RO 1.31 947.3:2 575.8:2 
:28:17 RO l. :2:2 98.38 59.80 
:28: 31 1.56 658.66 401. 06 
:28: 40 1. 73 167.91 106.34 
:28:51 1.47 404. lJ :240. :23 
:29:01 1.57 93.98 57. 4 7 
:29: 06 1.50 16:2.88 97. 64 
:29:19 l. 70 167.45 105.39 
:29: :26 RO 0.73 7:2.01 43. 77 

:29:35 1.69 135.3:2 85.00 
29:44 1.60 86.87 53. 46 
30:04 1. 7:2 70.26 44. 41 

DC SN 30: :26 1.4:2 2.03 
356-358 12 Peaks 3,065.16 

13Cl:2·PeCDD 1. 3:2-1. 78 
368-370 DC NL 0:00 RO 0.75 0.:20 

:28:31 l. 77 29.55 18.87 
28:39 RO l.03 26.06 15. 84. 
:29:35 l.48 11,332.56 6,755.44 
:29:43 1.47 l,680.86 l,000.26 
30:10 RO l. :23 :29.66 18.03 
30:13 RO 3.40 15.89 :21.20 

368-370 6 Peaks 13,114.58 

---------------------- Above: PeCDD I HxCDF Follows 

HxCDF l. 05-1. '3 

374-376 DC NL 0:00 l.41 :26. 48 
31: 04 1.37 671. 79 388.00 
31: 13 1.30 1,583.81 895.23 
31:23 1. :27 157.30 87.89 
31:31 1.:28 197.10 110.48 
31:41 1.:27 96.03 53.80 
3:2:01. 1.:28 1,134.:29 637.:24 
3:2:08 1.:23 568.03 313 .47 
3:2:14 1.43 137.55 80.83 
3:2: :26 l.08 :231. 49 1:20 .12 
3:2:37 1.3:2 490.65 :279.37 
33::23 1.36 6:2.10 35.80 

Triangle Laboratories, Inc.® AnalyUcal Services Division 
so 1 Capitola Drive • Durham, North Carolina 2n 13 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

0.935-1.0:2:2 
0.000 

440. 90 0.940 
48.90 0.956 J 

:257. 60 0.964 
61.57 0.969 J 

163.89 0.975 
36.51 0.981 J 

65. :24 0.984 J 

6:2.06 0.991 J 

59.91 0.995 J 

50.32 l. 000 1:2378-PeCDD AN J 

33. 41 l.005 J 

25.85 l.016 J 

l. 0:29 

0. 865-1.135 
0.000 

10.68 0.964 
15.32 0.968 

4. 577 .12 1.000 l3C1:2· PeCDD 1:23 IS3 
680.60 l.005 
14. 69 l.020 

6.:23 1. 021 

---------------------

0.96:2-1.047 
0.000 

:283.79 0.967 
688.58 0.971 

69.41 0.977 J 

86.6:2 0.981 J 

4:2. :23 0.986 J 
497.05 0.996 1:23478-HxCDF AN 

:254.56 1.000 1:23 678-HxCDF AN 
56.72 l.003 J 

111.37 l.009 J 

:211.28 1.015 :234678-HxCDF AN 
:26.30 1.039 1:23789-HxCDF AN J 

Printed: 10:22 01/10/98 
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Page No. 
01/10/98 

Compound/ 

4 Listing of 09800348.dbf 
Matched ·GC Peaks I Ratio I Ret. Ti.me 

M_Z. . . . QC. Log Omit Why .. RT. OK Ra t.io Total. Area. . . Area. Peak. 1. . Area. Peak. :2. . Rel. RT Compound. Name. . ID. . Flaqa. 

374-376 

13Cl:l-HxCDF 
384-386 

384-386 

33: 27 1. 24 
DC SN 33:44 RO 0.18 
DC SN 33:46 RO 0.45 

1:2 Peaks 

0.43-0.59 
DC NL 0:00 RO 0.41 

31:03 0.49 
31:1:2 0.53 
3:2:0:2 0.47 
3:2:08 0.48 
3:2:36 0.48 
33:07 RO :2.01 
33::22 0.47 

7 Peaks 

118.74 
0.74 
:2.:26 

5,448.88 

7.17 
84.01 

157.69 
11,171.99 
14, 599. 00 
13, 994. 99 

2:2. 09 
11. 0:24. :27 
51,054.04 

65.76 

:27.74 
54 .30 

3' 593 .18 . 
4, 719.:2:2 
4,5:26.81 

:29.34 
3' 541. 3.5 

5:2.98 1.041 
1. oso 
1.051 

0.876-1.1:24 
0.000 
0.966 56.:27 

103. 39 
1;578.81 
9,879.78 
9,468.18 

14. 63 
7,482.92 

0.971 
0.997 13Cl2·HxCDF 478 SOR2 
1.000 l3Cl:2-HxCDF 678 IS4 
1.015 13Cl:2-HxCDF :234 ALT:2 
1.031 
1.038 13Cl2·HxCDF 789 ALTl 

J 

---------------------- Above: RxCDF I RxCDD Follows ---------------------

HxCDD 
390-39:2 

390-39:2 

D 

13Cl:l-HxCDD 
402-404 

402-404 

HpCOF 
408-410 

408-410 

D 

D 

D 

l.05-1.43 
DC NL 0:00 RO 0.71 

31:33 1.2:2 
D SN 31:43 1.20 
DC SN 31:52 RO :2.22 

3:2:00 1.34 
32:13 1.18 
3:2::22 1.15 

DC SN 32:36 RO 1:2.58 
3:2: 44 1. 07 
3:2:49 1.28 
33:06 

7 Peaks 

DC NL 0:00 
3:2:12 
3:2: 43 
3:2: 48 
33:07 

4 Peaks 

1.17 

l.05-1.43 
1.35 
1.42 
1.28 
1. 28 
1.:26 

8. 4:2 
174.40 

4.15 
2. 26 

60:2. 43 
364.54 
58.41 

:2.49 
50.91 

1:23 .14 
141. 27 

1,515.10 

9.50 
57.49 

9,090.18 
1:2,670.09 
14' 924. :29 
36,74:2.05 

95.95 

345.08 
197. :24 

31.18 

26.26 
69.13 
76.05 

33.76 
5,107.57 
7' 1:23. :21 
8,308.36 

Above: HXCDD / HpCDF Follows 

0.88-1.20 
DC NL 0:00 RO 

35:01 
35:17 
35::26 

D SN 35:36 RO 

1.:28 
1.05 
1.01 
1.04 
0.80 

D SN 35:41 RO 1.24 
36:33 1.:20 

D SN 36:40 RO 1.9:2 
4 Peaks 

1:2.44 
:2,030.19 

44:2.15 
456.68 
17.93 
16.36 

:231.09 
8.91 

3,160.11 

1,040.91 
:2:2:2. 4 0 
:233.17 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive • Durham, North Carolina 2n13 . 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

0.958-1.014 
0.000 

78.45 0.962 
0.967 
0.972 

:257.35 
167.30 

27.:23 

24. 65 

0.976 
0.982 
0.987 
0.994 
0.998 1:23478-HxCDD AN 

AN 

J 

J 

J 

J ·54.0l l.001 123678-HxCDD 
65.22 1.009 123789-HxCDD AN J 

0. 970-1. 030 
0.000 

23. 73 o .. 982 
3,982.61 0.997 13Cl2-HxCDD 478 SOR3 
5,546.88 1.000 l3Cl:2-HxCDD 678 IS5 
6,615.93 1.010 l3Cl2-HxCDD 789 RS2 

0. 996-1. 049 
0.000 

989.:28 1.000 1:234678-HpCDF 
219.75 l.008 
:2:23. 51 1. 01:2 

1.017 
1. 0:20 

AN 

105.05 l.044 1234789-HpCDF AN 
1.048 

Printed: 10:22 01/10/98 
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Page No·. 

01/10/98 

Compound/ 

5 Listing of 0980034B.dbf 
Matched GC Peaks / Ratio / Ret. ?illle 

M_Z .... QC.Log Omit Why .. RT. OK Ratio Total.Area ... Area.Peak.! .. Area.Peak.:2 .. Rel.RT Compound.Name .. ID .. Flags. 

13Cl2-HpCDF 
418-4:20 DC NL 0:00 

0.37-0.51 
RO 1.06 8.86 

0.943-1.114 
0.000 

.M. .. 35:00 RO- 0. 36-- - - -- -4, 974 .-SS- - -1-,-5:20.00------ -4-,-:280-,00--- l-·;000 13Cl-:2-HpCDF 678 IS6·· -- -- -

M 
418"4:20 

ffpCDD 
4:24-4:26 

D 

D 

D 
D 

4:24-4:26 

13Cl:2-HpCDD. 
436-438 

436-438 

442-444 

OCDD 
458-460 

458-460 

13Cl2-0CDD 
470-472 

3S:Jl RO 0.14 15.71 4.80 34.83 1.010 
36:3:2 RO 0.35 4,:254.55 1,300.00 3 1 680.00 1.044 13Cl2-HpCDF 789 SOR4 

3 Peaks 9, :244. 81 

---------------------- Abcive: ffpCDF I HpCDD Follows ---------------------

0.88-1.20 0.975-l.OOS 

DC NL 0:00 l.04 3.80 0.000 

DC WL 35:09 RO 0. 3:2 5.12 0.975 
35:18 1. 05 :291.54 149.11 142.43 0.980 

D SN 35:33 1. 00 1:2.24 0.987 
36:03 0.94 308.00 148. 96 159.04 l.000 1:234678-HpCDD 

DC NH 36:16 RO 1. 45 5.39 1.006 

DC NH 36:3:2 RO 4.07 7.75 1. 014 
2 Peaks 599.54 

0.88-1.:20 0.972-1.028 
DC NL 0:00 1.11 15.79 0.000 

35:17 0.95 75.03 36.54 38.49 0.979 
36:02 1. 04 10,309.0:2 5, 253. 24. 5,055.78 1.000 13Cl2-HpCDD 

2 Peaks 10,384.05 

---------------------- Above: HpCDD I Octa-COD and CDF Follows --------·-

0.76-1.02 

DC NL 0:00 RO 1.73 
DC WL 35:11 0.88 

DC WL 35:29 RO 0.40 
35:59 RO 0.61 

DC SN 36:11 RO 1. 57 
36:17 RO 1.29 

DC SN 37:18 RO 2.93 

DC SN 38:21 RO 0.53 
38:31 RO 0.18 
38:40 RO 1.15 
38:53 RO 1. 80 
39:49 0.87 
40: 14 RO 1.09 

7 Peaks 

0.76-1.02 

DC NL 0:00 RO 0.03 
39:36 0.81 
39:54 RO :2.10 

DC SN 40:04 RO 0 .48 
2 Peaks 

0.76-1.02 

DC NL 0:00 RO 24.20 

2.40 
5.61 
3.50 
2.97 
1. 78 
3.95 
0.87 
:2. 21 
2.93 
3.95 
2.72 

1,068.35 
6.56 

1,091.43 

0.13 
512.93 

4 .:20 
2.42 

517.13 

0.09 

1.40 

2.70 

1.38 
2.40 

2.59 
497.25 

3.78 

:229.74 
4.66 

0.899-1.101 
0.000 
0.888 
0.896 

2.30 0.909 
0.914 

2.09 0.916 
0. 942 
0.968 

7.82 0.973 
2.09 0.976 
1. 44 0.982 

571.10 1.005 OCDF 
3.47 1. 016 

0.899-1.101 
0.000 

:283.19 
2.22 

1.000 OCDD 
1. 008 
1.012 

0.996-1.004 
0.000 

678 

AN 

IS7 

AN 

AN 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive • Durham, North Carolina 27713 Printed: 10:22 01/10/98 
Phone: (919) 544-5729 • Fax: (919) 544-5491 295 



Page No. 
01/10/98 

Compound/ 

6 Listing of 09800348.dbf 
Matched GC Peaks I Ratio I Ret. Time 

M_Z .... QC.Log Omit Why .. RT. OK Ratio Total.Area ... Area.Peak.! .. Area.Peak.2 .. Rel.RT Compound.Name .. ID .. Flags. 

39 :.36 0.87 

470-472 
40:01 RO 3.36 

l Peaks 

14,978.56 
40.24 

15,018.80 

6,952.25 
71.44 

8,026.31 l.000 l3Cl2-0CDD 
21. 29 l. 011 

Column Description............ "Why" Code Description......... QC Log Desc ........ . 

-Nominal Ion Mass(es) 
.. RT. -Retention Time (mm:ss) 
Rat.l -Ratio of M/M+l Ions 
OK -RO-Ratio Outside Limits 
Rel.RT-Relative Retention Time 

••• End of Report ••• 

WL-Belov Retention Time Window A-Peak Added 
WR-Above Retention Time Windov K-Pealc Kept 
SN-Belov Signal to Noise Level D-Pealc Deleted 
<M-Belov Method Detection Limit T-Time Changed 
NL-Channel Specific Moise Level M-Pealc Area Changed 

N-Name Changed 
X-Ether Interference 

IS8 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive· Durham, North Carolina 2n13 Printed: 10:22 01/10/98 
Phone: (919) 544-5729 • Fax: (919) 544-5491 296 



7ile:U980034 ll-724 Acq: 6-J11N-l998 23:381l4 GC EI+ Vol.taga SIR 70S Noise:5455 
303.90l6 7:2 BSUB(256,JO,-J.0) PlCD(9,5,J,O.l0\,2l820.0,l.00\,7,T) Ezp:NIJB5US 
~IA.M:LE LA.BS Tez1::l93-l96 TLil44376A 
lOO Al. lE7 2.7E6 

2.lE6 

l.6E6 

l.lE6 

5.JE5 

O·.....,.:....;: ...... __ ..... "-...,:.-: ........... ~ ...... .i..,..--;....~ .......... ~~._,.....i..,....11~~~~.,..;:i...-__,i.....::aoot..~....-:::i.. ...... ---------...+.:i......-.......... •o.ozo 
n1~ n1~ ~:ff ~1~ u:~ 

ril.e:U980034 ll-724 Acq: 6-JJIN-l998 23138:14 GC rI+ Vol.ta99 SIR 70S Noise1l0036 
305.8987 r12 BSUB(256,J0,-3.0) P1CD(9,5,3,0.l0\,40l44.0,l.00\,7,TJ Ezp1NIJB5US 
~I.AM:LE LA.BS T8%t:l93-l96 TLil44376A 
lOO Al. SE7 

80 

60 

:r.:t.e 

J.JE6 

2.6E6 

2.0E6 

l.JE6 

6.6ES 

·~:....p--,......,....~""""...:..,._..(.......,.-".--~~---....,+--1i'-"'-r....1.~~.,.:~"'-~..,...~~"'-~""'° ..... ---...-...--..~:::.-.... -.--..c.o.ozo 
22100 23:00 24:00 25100 

7ile:U980034 ll•724 Acq: 6-JJIN-1998 2j:J81l4 Ge rI+ Voltaga SIR 70S Noise:SJ37 
Jl5.94l9 7:2 BSUB(256,30,-J.OJ PlCD(9,S,J,O.l0\,2l348.0,l.00\,7,T} Ezp:NIJB5US 
~IAM:LE LABS Tezt:l93-l96 TLil44J76A 
lOO AB. lE7 

26:00 TUe 

2.0E7 

l.6E7 

l.2E7 

7.9E6 

20 3.9E6 

0•+---.----..-...--.---.---..--.-.....,.---.--...,--..---..-..,--.-.....,.---.--..--.-.....,.1....-~..,.....,......., __ .,.......,........,.---,.......,..._,..,_.,,.....,......,.......,.._o.OEO 
22100 23:00 24:00 25:00 

7il.e:U980034 ll-724 Acq1 6-J1lll-l998 23138:l4 Ge KI+ Vol~gv SIR 70S Noise:4055 
317 .9389 r:2 BSUB( 256, JO, -3. 0} l'lCD(9, 5,J, 0 .l0\,l6220. O,l.00\,7,T} Ezp:NIJBSUS 
~IANGLE LA.BS Tezt:l93-l96 TLil44J76A 

26:00 T.iae 

lOO Al. JES 2.6E7 

. 80 2.lE7 

60 l.6E7 

40 l.lE7 

20 5.JE6 

o-;-_,..,_.,,.....,......,.......,.---,.........,.. ..... ---..--.---.--....-.,--.-.....,. __ ,.....,.......,..._.,..__,,_..,.....,..__, __ .,.... __ ...,. __ ,.......,_....,........., __ .,.... __ .....,..o.oEo 
22:00 23:00 24:00 25:00 

rile1U9800J4 ll-724 Acq: 6-JAN-1998 2J:J8:l4 Ge EI+ Voltage SIR 70s 
330.9792 7:2 Ezp1NDBSUS 
~I.ANGLE LABS Tezt:l93-l96 TLil44376A 

26:00 Time 

lOOJ.-.-....__.~_..;2~2~:~0~3!,... ____ _.::2~2~:~4~5~2~3~1!o~7~2~3~:~2~5~2~J~:!43~2~4~i~0~4~_;.2;4~:J~2:,..::2~4~:~5l:..,._.,~2~5~:~2wJ;.,...=~5~:~4;4~2~6~·~0-4:._-,..,...,.;y:..;..;;~5.lE7 
4.lE7 

J.lE7 

2.0E7 

l.OE7 

'-+---.---..--.-......,--..-..,........,,.... ........... --,........,........,.--.--...,........,.--,...... ........... --..-........... ---..-............ --.--...... --..--.--............. --............ ......,,.....0.ozo 
22100 23100 24100 25100 

ril.e1U980034 ll-724 Acq: 6-JAN-1998 2J1J81l4 GC rI+ Voltaga SIR 70S 
375.8364 7'12 Ezp1NDB5US 
~L\BGLE LABS Tfl%t1l93-l96 7!Lil44376A 
100 

26100 T.iae 

l.4E4 

l.lE4 

60 25:31 8.JE3 

40 5.5E3 

20 2.8EJ 

014J.!~~~;!5:::;:.:~~!!!!:~~!.!!.;:!~!:::!~~!.Y,!..!:!;:~~~~~~~!!!.!.~U!.!:!!!!!!!::::::::~!.l!!;~~Jd!~.\&~~l!.!J..Y:-o.ozo 
T.iae 
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7iJ.eiU9800J4 ll-1.24 Acq1 6•JAJl•l998 .2J1J81l4 Ge KI+ Vo.Ltage SIR 10S Noi.•e1l600 
Jl9.8965 7:.2 BSU11(.256,JO, -J.O] PJCD(7,.5,J,O.l0\,6400.0,l.00\,7,T] Ezp1BDB5US 
:l'RIAJIGLE LAJIS TeJCt:l9J•l96 'J!Lil44J76A 
lO . 

80 

60 

40 

.20 

Al.4.2E6 

A.3.SJE5 

Al.04E6 

4. 1rs 

J.8E5 

.2.BES 

l.9r5 

9.4E4 

- --·--·---- - ---------- ·o:·oro··- --... - - -o-¥_..::::~""'"",......:..,._-.....,.:m~-....-.-,-'--,..;=--,.......,.;:~jlollll.~-f:l-..... .;...;;.i..;;:i...,. .. ~-.,;=-----Q......, ___ ~ 
n100 ~100 . .26100 

7iJ.e1U9800J4 ll-7.24 Acq: 6-JAN•l998 .2J1.381l4 Ge KI+ Voltage SIR 70S Noiaei.2434 
3.2.1.8936 71.2 BSUB(.256,30,-3.0} P1CD(7,S,3,0 • .l0\,9736.0,.l.OO\,r,TJ ZZp1BDBSUS 
22.rAl'iGLA' LABS Tezt:.193-.196 rr.Il44376A 
.10 

A.2. O.lE6 

:ru 

6.4%5 

5.lES 

J.srs 
40 Al.46E6 .2.6E5 

.20 A5.56E5 .l.Jr5 

o·~---....== ..... o.L...,......::,q-' ..... i....._.~,..... ..... .:.....,....::..,.---..pi.~,.w.~--,..:.. ...... ---~.a::r..~""'" ..... .,o:~ .......... ...c.~ ...... ~---..~o.oro 
.23100 .24:00 .25100 .26:00 

7iJ.e:U9800J4 l.l-7.24 Acq1 6-Ja11-l998 .231.381.14 GC KI+ Voltage SIR 70S Noiae18674. 
33.1.9368 7:.2 BSUB(.256,30,-J.O] PJCD(7,5,J,O • .l0\,34696.0,l.00\,7,T] Ezp:NDB5US 
22.rAM:Ll.' UBS Tezt:.l9J-l96 · 'J!Lil44376A 
lOO 

80 

60 

Al. OEB 

8.90E7 

Time 

.2. 6E7 

.2.0E7 

l.5E7 

40 l.OE1 

.20 5.lE6 

O-t---.---....---....---.----..--...---....,....---,---_..---..--.----..--.----,-1-_,..._,....;:,_.,----_,.---....,....__,----.----.---.----..i-O.OEO 
.23 I 00 j4 I 00 .25 I 00 .26 I 00 

7iJ.e1U9800J4 ll-7.24 Acq: 6-J1lN·l998 .2J138:l4 GC EI+ Voltage SIR 70S Noiae1J88.2 
333.9338 7:.2 BSUB(.256,30,-3.0} PJCD(7,5,J,O • .l0\,l55.28.0,l.00\,7,T] Ezp1NDBSUS 
22.rAl'iGLA' UBS Tezt:l93-l96 rr.Il44376A 
lOO Al. JES 

80 

60 

l.lOEB 

Tue 

J.OE7 

.2.4r7 

l.8E7 

40 l • .2E7 

.20 6.lE6 

o-+----..-...... ---....... ---..-.....,...--...---....... ---..-.....,---...... ---..-...... ---...,...---,.........,. ...... ...,....;:a. .... """"'-.....,..---..,...---..-...... ---....... ---.,.........,•o.oxo 
.23: 00 .24 I 00 .25: 00 .26: 00 

7iJ.e:u9800J4 ll-7.24 Acq: 6·Jall•l998 .23:38:14 Ge KI+ Vo.ltage SIR 70S Noiae197 
3.27.8847 7:.2 BSUB(.256,J0,-3.0] PJCD(7,5,J,O.l0\,388.0,l.00\,7,T} Ezp:BDB5US 
22IAJir:LE UBS Tezt:l9J-l96 'J!Lil44316A 
lOO Al. OEB 

80 

60 

40 

.20 

:rue 

.4r7 

o...._ __ ,........,. __ ..,.... ____ __, __ _,.. ____ ....,,,._...., __ ...,... __ .,........,. ______ ........... ....1...,.......::...,......,~ ..... ---...... ---..-...... ---...----..---.• 
.23 I 00 .24 I 00 .25 I 00 .26 I 00 

ril.e1cr980034 ll-724 Acq1 6-JAN-l998 .231.38114 G:C KI+ Vo.Ltage SIR 70S 
330.979.2 Tt2 EzptBDB5US 
2!11~ LAJIS Tezt1l93-l96 'J!Lil44376A 
lO 2Ji07 .23:.25 .23:43 .24:04 .24132.24147 .251.23 25:44 .2 04 5.lr7 

4.U7 

J • .lr7 

-+----..-....... ----.----....... ---..-...... ---...... ---..-.....,...-...... ---............. ---...... ---..-...... ----.----...----..-...... ---...... ---..-....... ---...... ---..-.....,,....o.oro 
.23:00 .24100 rue 
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li.le1U9800J4 ll-724 Acq1 6-JAN-1998 23138114 GC EI+ Voltaga SIR 708 Noiae1l364 
JJ9.8597 112 BSU11(256,30,-J.OJ PJCD(7,5,3,0.l0,,5456.0,l.OO,,l,7) KzprNDB5US 
!rll.IANGLE LABS Tezt1l93-l96 TLil44376A 
lOO A2. 4E7 

so 
60 

9.J2E6 

27r00 2Sr00 29100 30100 
li.le1U9S0034 ll-724 Acq: 6-J1lN-l998 231J8:l4 GC EI+ Voltage SIR 70S Noiae1l548 
34l.8567 112 BSUB(256,J0,-3.0) PJCD(7,5,3,0.l0,,6192.0,l.OO',l,7J Kzp1NDB5US 
!rllIAJVl:Lr LABS Tezt:l93-l96 TLil44376A 
100 Al. 6E7 

so 

6.08E6 A6.25E6 

A8.67E5 

3.5E6 

2.U6 

2.U6 

l.4E6 

7.0E5 

r.i.-1--....i....--...~-.----.,----...---r''--L..,-~i:,......::.:F=-....;;..,.-1......,:::""-.,....~'--~~.,.......,,J-....:i=;~ ..... ---.-'=:.....---....,...,.....,... ..... __ _,, __ ...,......L.O.OEO 
27100 28100 29100 

li.le1U9S0034 11-724 Acq: 6-JAN-1998 23138:14 GC EI+ Voltage SIR 708 Noise1l8l 
351.9000 1:2 BSUB(256,JO,-J.OJ PJCD(7,5,J,O.l0,,724.0,l.OO,,l,7) Kzp1NDB5US 
7.71IANGI.E LABS rezt:l9J-l96 TLil44J76A 
100 Al. OE8 Al.08E8 

30:00 rue 

J.3E7 

2.6E7 

2.0E7 

l.JE7 

6.6E6 

•.i....,....__,...,.......,.......,.....,....__,...,.......,.......,......,..........or;;:::o..-.----..,....--,..--...,..---4-~=-.... ~..-~---,:;:..~,........,....,......,...__,..---.-...,......,...__,...,.......,......L.0.0EO 
27:00 28:00 29100 

li.le1U980034 11-724 Acq: 6-JJIJ(-l99S 231381l4 GC EI+ Voltage SIR 708 Noise:l3l 
353.8970 1:2 BSU11(256,30,-3.0) PJCD(7,5,3,0.l0,,524.0,l.00,,1,TJ ~1NDB5US 
7.71IANGLE LABS 7ezt:l93-l96 TLil44376A 
lO AS. 5E7 A7.37E7 

30100 rae 

2.2E7 

l.SE7 

l.3E7 

8.8E6 

4.4%6 

·...i....,.........,....,...._,.....,....,,_.....,....,.......,.......,.....,..-......r;::......,.....,.....,....__,...,.......,..---~~=-..----.--~---~~---..,......,.......-__,...,.......,.....,....._.__,...,.......,.....J:.0.0EO 
27100 28100 29100 

li.le1U9S0034 11-724 Acq1 6-JJIJ(-1998 2313S1l4 GC EI+ Voltage SIR 70S 
330.9792 112 Ezp1NDB5US 
7.71IANGLE LABS rezt:l93-l96 TLil44376A 

30100 

lOO 26i43 27123 27:5328i07 28125 28•43 29130 -..-.. __ ..__....,......,-..._......,__, ____ ,,,_ __ _,, ____ _ 

rim 

5.3E7 

4.2E7 

3.2E7 

2.lE7 

l.lE7 

o . ..._..,....__, ___ ...,.... ___ .,....__, ___ ...,.... ___ ._.__,..--...,.....,......,...__,...,.......,.......,.....,.... _____ ~---..--.----...-----------------------.----------------.J:.0.0EO 
27100 28100 29100 

li.le1U980034 11-724 Acq'I 6-J1lN-l998 231381l4 r;c EI+ Voltage SIR 70S 
409.7974 712 Ezp1NDB5US 
7.71IAM:LE LABS T&%t1l93-l96 '1!Lil44376A 
lO 28 16 

38139 

27120 

30100 

29159 301l9 

r.1.111 

2.6E4 

2.U4 

l.6E4 

.L. OE4 

5.2BJ 

•..;w.1p1.iu..i,..wiuµA.r.~W.,LW!:~IL!.l:lpC!.l:!J,,JUl.~.ILll..Jf.l-!..1L!4~.J.4.'l.Ali,...:.~~~..W!fS.l.t~~~~,.L::!.:,!!!.ll..%-l~,..l.a..L,l:.J!.~~~l.ll,.....t.O.OEO 
27100 29100 30100 
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e1 t::ql I I 0 ga 
355.8546 71.2 IISUB(.256,30,-3.0) PXD(5,5,3,0.05\,.288.0,l.00\,7,r) 
n.IANGLE LA.Ils reze:l93-l96 TLil44J76A · 
·lO A5. 6E6 

80 
A4.0lE6 

60 

A.2.401:6 
40 

20 

.27148 28100 .28112 28124 28136 28148 .29100 .291U 29124 .29136 29148 30100. 30rl2 30124 
7ile1aJ800J4 ll-724 Acq: 6-JAN-1998 J3138rl4 r;c EI+ Voltage SIR 70S Noiae1lll 
35·7.8516 7:.2 11Sf111(256,30,-3.0J PXD(5,5,3,0.05\,444.0,l.00\,7,rJ Ezp111I)J15US 
12.r.AM;LZ LABS reze1l93-l96 7.T.Il44376A . 
lO A4. lE6 

80 A2.58E6 

60 

Al.64E6 
40 

20 

l. 61:6 

l.lE6 

8.51:5 

6. 41:5 

4 .21:5 

2.lE5 

o_,_,.4.-,.......:;::~"-r-,:::;::,.,..,.~~ ..... ~,...,..,~..,..;::;..~.,...;.;:c;;..,......i,..,..,.~"""'.,.;.i',....,..;.,~~.,.;..~ .................. 4...~ ....... ......, ....... .,..,..,..,...,..,.L-O.OEO 
.27148 28:00 .281l.2 .281.24 28:36 .28:48 .29100 291l.2 .291.24 .29136 .29148 30:00 30:1.2 30:.24 

7ileraJ80034 ll-724 Acq: 6-JAN-199.8 23138114 r;c EI+ Voltage SIR 70S Hoiae162 
367.8949 71.2 IISUB(256,J0,-3.0) PXD(5,5,J,0.05\,.248.0,l.00\~7,r) Ezp:NI)B5US 
n.r.am;:z;z LABS razt:l9J-l96 'rLil44376A 
100 A6. 61:7 

80 

60 

40 

20 

rime 

.2.lE7 

l. 7E7 

l.2E7 

8.JE6 

4.lE6 

04-. ....... .,..,..,..,...~....,...,..,......,..,.....,..,...,..,...,.....,...,.., ..... ....,..,....,..,.....,..,...,..,.....,..,..,..,...,..,..,.....,..,..,..,..,..,..,.+.-.,..,.~.-?~""""'....,.....,..,..,...,..,...,..,..,,...,..,..,..,..,..,..,..,.i...o.ozo 
27:48 28100 .28112 28:24 28:36 .28:48 29100 29:12 29:.24 .29136 29148 30:00 30:12 30:.24 

7ilerUJ800J4 ll-724 Acq: 6-JAN-1998 .23138rl4 r;c EI+ Voltage SIR 70S Hoiae178 
369.8919 71.2 IISUB(256,30,-3.0) PXD(5,5,3,0.05\,3l2.0,l.00\,7,r) Ezp1NDB5US 
nIAM&r.E LA.IIS rese:l93-l96 'rLil44376A 
10 A4. 81:7 

80 

60 

40 

20 

rime 

l.4E7 

l.lE7 

8.5E6 

5.7E6 

:l. 81:6 

o-+-. ................................................ .,...,..,.....,..,.., ....... .,..,. ...... .,...,..,..,...,...,..,..,.,.....,..,..,. ............................................ ~i.. ................................................ ~o.ozo 
27148 .28100 28112 28124 .28136 .28148 29100 291l:l 29:.24 .29136 29148 30100 30:1.2 301:l4 

7ile1UJ80034 ll-724 Acq1 6-J11N-l99B .23138114 r;c EI+ Voltage SIJl 70S 
330.9792 71.2 Ezp111DB5US 
12~ LA.IIS 'J'eJctil93-l96 7.T.Il44376A 
lO 27153 .28i07 .281:l5 :l 43 .29il9 29130 30rlB 

BO 

60 

40 

.20 

rime 

5.3E7 

4.21:7 

J.2E7 

.2.lE7 

l.l:&7 

O·-i-,..,....,..,....,..,..,...,..,....,......,...,....,...,....,...,....,...,......,..,...,.....,......,...,..,..,...,...,...,..,..,...,..,..,....,..,..,..,,..,..,,.....,..,..,...,..,...,.......,..,.....,..,..,...,..,...,..,..,.....,..,..,,..,..,,..,..,..,....,..,...., ............. ..,...,..,..,..,...,...,..,..o.ozo 
27148 .28100 28rl.2 :l8:.24 :l8:36 28148 :l!J:OO .291l.2 .29:.24 .29136 .291.48 30100 .30:12 301.24 rim 

.·300 



rile:U980034 ll-385 Acq: 6-.DiN-1998 23138114 GC BI+ Voltage SIR 708 Noi•e17155 
373.8208 7:3 BS'CTB(256,30,-3.0J P.ltD(7,5,J,O.lO\,Jl020.0,l.OO\,r,TJ Ezp1NDB5US 
TRI.AM;LZ LABS rezt:l93-l96 7!Lil44376A 
100 AB. 5E6 

A6.J7E6 

A6.5BZ5 
':.J.,...,..1,_..~._...;;:i:~~;....,:~~~"""'""'",..+......, ...... ..,..;;.~;.,..i""""~.,..._,.....;-..,_....,...,._......, ......... _..i:;:;:.~"---._.,._....,._....&-0.0ZO 

31100 31112 31124 Jl1J6 31148 32100 32112 32124 32136 32148 33100 33112 33124 33136 33148 rj,8 
rile1U980034 ll-385 Acq1 6-J1Ul-l998 23138'14 GC EI+ Voltage SI1l 70S Noise15484 
375.8178 713 BSf111(256,J0,-3.0J PJC1'(7,5,J,O.l0\,2l936.0,l.OO\,r,rJ 1Ccp1RDB5US 
ft.rAM;LJ: LAIJS Teztll93-l96 TLil44376A 
100 A6. 9E6 

4.0 

20 

A4.97E6 

A5.JOE5 

31100 31112 31124 31136 31148 32100 32112 32124 32136 32:48 33100 33112 33124 33136 33148 
rile1U980034 ll-385 Acq: 6-J1Ul-l998 2J1J81l4'GC EI+ Voltage SIR 70S Hoise1l2l0· 
383.8639 7:3 BS'CTB(256,30,-J.O} PXD(7,S,J,O.l0\,4840.0,l.00\,7,~} 1!zp1NDBSUS 
TRIANCJ.E LAIJS ~ezt:l93-l96 TLil44376A 
100 A4. 2E7 

80 

60 

A4.53E7 

AJ.54E7 

~e 

l.5E7 

l.2rl 

8.SE6 

40 5.8E6 

20 2.9E6 

o:.i,.....,.....,.. __ ,...,..... ........................................................ ..,...L,-,..,.r.,....,..,...;:;:::;:::;:.,..,......,..,.1.. ...... .;::;:.;:;."""" ................................. ...1. ....... ..;:;::;:;..,....,.. ....................... .s:.o.oEa 
31100 31112 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 

7il.e1U980034 ll-385 Acq: 6-.ntN-1998 23:38114 GC EI+ Voltage SIR 70S Noise:295l 
385.8610 r13 BSUB(256,30,-J.O] PJfJJ(7,5,3,0.lO'\,ll804.0,l.00'\,7,TJ Ezp1RDBSUS 
TRI.AM:LZ LaBS Tezt1l93-l96 'l'I.I#44376A 
lOO A9. BE7 A9.47E7 

80 

60 
A7.48E7 

31100 3lzl2 31:24 31:36 31:48 32100 32:12 32:24 32:36 
7ile1U980034 ll-385 Acq1 6-JAB-1998 23138:14 GC EI+ Voltage 
392.9760 r13 J:zp1NDBSUS 

32:48 33:00 33:12 33:24 33:36 33:48 
SIR 708 

TRIAHISLE I:ABS TtU:t:l93-l96 7!Lil44376A 
100 31107 31121 31135 31:51 32:03 32:20 32:34 33138 

80 

31100 31112 31124 31136 31148 32100 32112 32124 32136 32148 33100 33112 33124 33136 33148 
7ile1U980034 ll-385 Acq1 6-.13N-l998 23138114 GC EI+ Voltage SI1l 708 
445.7555 713 7:Jtp1BDB5US 
:c!lIAMaia" IABS Tezt:l93-l96 'l'Lil44376A 
100 32 JS 33:21 

80 

40 

31:25. 

31:4 
31:39 

20 

0·~~!,.¥;~~~~~~~~~~!..;.,!:;....::~:;..;:.~~:;..,..,,!,..,..,:..,:;.;::.,......,..,..,..,.!!,.~.:.::.,;~~~!.,..,..,~~~~;£:4U!.!.WLJ:. 

!l'iJDe 

.9r7 

.4V 

.6B6 

~e 

.9B4 

301 



cq: 1 1 + o ge 
389. Bl56 '1'13 BSU11(356,JO, -3. OJ P11JJ(7,5,J, 0 .lO\,!IJl6. O,l. 00\,'I', 7'} 
22.rANGLZ LABS "reit1l!IJ-l!l6 rr.Il44376A 
lOO , AJ. 5E6 

80 

60 
Al.97EtS 

3l1J6' Jl148 33100 33113 33134 33136 32148 33100 JJ1l3 
'l'il•1l1!180034 ll-385 Acq1 6-J1Ul-l9!18 231J81l4 ~c IlI+ Voltage SIR 70S Noi•e13370 
J!ll.Bl37 '1'13 BSUB(356,JO,-J.0] P11JJ(7,S,J,O.lO\,lJOBO.O,l.00\,71 7'] 1tzp111DBSUS 
22~ LABS 7'ezt1l!IJ-l!l6 rr.Il44376A 
lOO A-3. 7EtS 

80 

60 
A.L. 67E6 

40 
A7.85E5 

A5.40E5. A6.52E5 

3l:J6 3l:48 33100 J3il3 32134 33:36 33:48 33:00 33:13 
'l'ile:l1!180034 ll-385 Acq: 6-~-l998 23:JB:l4 ~c EI+ Voltage SIR 70S Noiae:3739 
40l.8558 'l':J BST1B(356,J0,-3.0] PlCD(7,5,J,O.lO\,lO!ll6.0,l.OO\,'l',7'] 1tzp111DB5US 
22IAM:I;Z LABS 7'ezt:l9J-l9tS rr.Il44376A 
lO AB. lE7 

A7 .l3E7 
80 

A5.llE 

60 

40 

20 

3l:36 Jl:48 33100 32il2 32:.24 32:36 32:48 33100 33il3 
rile1l1!180034 ll-385 Acq: 6-J1Ul-l998 231381l4 ~C IlI+ Voltage SIR 70S Noiae120l8 
403.8529 '1'13 BSUB(256,J0,-3.0] PlCD(7,5,J,O.l0\,8072.0,l.OO\,'l',7'] Jtzp111DB5US 
:rRIAM:I;Z LABS 7'ezt:l!l3-l!l6 '1!Lil44376A 
lO A6. 2E7 

A5.55E7 

80 

60 

40 

20 

3l136 Jl148 33100 33il3 33124 33136 33148 33100 .33il3 
ril~1l1!180034 #l~385 Acq1 6-.13B-l998 231381l4 ~c EI+ Voltage SIR 70S 
392.9760 713 Jtzp1NDBSUS 
:rR~ LABS 7'ezt1l!l3-l!l6 rr.I#44376A · 

lO 3l:2!1 3l:43Jl:Sl 33103 3312 

80 

60 

40 

20 

l.2E6 

!I.JES 

.3%5 

o.oro 
33124 33136 1'.iae 

8.9E5 

7 .3:&5 

5.4E5 

J.6E5 

l.BE5 

O.OEO 
33:24 33:36 Time 

2.4E7 

l.9E7 

l.4E7 

9.4E6 

4.7E6 

O.OEO 
33124 33:36 7'1ae 

l.BE7 

l.5E7 

l.lE7 

7.JE6 

J.6E6 

33124 

33133 

.!IE7 

.4E7 

9.6E6 

4.BE6 

o . .,...,... ...... ...., ........................ ...,... ...... ...,....,..,....,....,..,....,....,..,....,....,..,...,...,...,...,,..,........,..,...,... ...... ...,... ............................................ ...,... ..... ...,....,...,...,....,...,...,... ...... ...,...+-O.OEO 
Jl:4B 32100 32il2 32:36 32148 33100 331l3 33124 33 1 36 7'111e 

302 



l'ile:U980034 ll-545 Acq: 6-JAN-l998 23:J81l4 .Ge EI+ Voltage SI1l 70S Noiae13889 
407.78l8 1':4 BSU1J(256,30,-3.0) PlC1)(7,5,3,0.lO\,l5556.0,l.OO\,l',T) 1t%p1NDB5US 
1'RIAM:LE LABS rezt:l93-l96 %'.Lil44376A 
100 Al. 4E7 . 

80 

60 

40 

--20 Al.26E6 

35100 351l2 35124 35136 35148 36100 J61l2 36124 36136 
l'ile1C1980034 ll-545 Acq'I 6-J3:N-l998 23:38114 GC Irr+ Voltagw SI1l 70S Noiae13049 
409.7789 1':4 BSUB(256,30,-3.0) PlC1)(7,5,3,0.lO\,l2l96.0,l.OO\,:l',r) 1tzp1NDB5US 
22IAM:ZE LABS rezt:l93-l96 %'.Lil44376A 
lO A9. 9E6 

Al.05E6 

35124 35:36 35:48 36:00 J61l2 36:24 36136 
l'ile:U980034 ll-545 Acq: 6-J11N-l998 231J81l4 GC EI+ Voltage SI1l 70S Noiae:3243 
417.8253 1'14 BSUB(256,30,-3.0) P1C1J(7,5,3,0.l0\,l2972.0,l.OO\,:l',T) 1t%p1NDB5US 
1'RI.AM;LE LABS rezt:l93-l96 %'.Lil44376A 
lOO Al. 3E7 

80 

60 

40 

20 

Al.J3E7 

36148 37:00 

2.6E6 

2.lE6 

O.OEO 
X:iale 

4.0E6 

3.2E6 

2.4E6 

l.6E6 

7.9E5 

01.l.,.. ........ ~-.-.,::;:::;:::;~ ..... .,...,. ............... -.-....... .,...,. ........ -.-....................... ..,....,,_.. .............. ...,...,,...,... .............. --f-..-....... ....;:;:::;:::;:::;:i.,..,......,..,...,....,....,.....,.L. O.OEO 
35100 351l2 35:24 35136 35:48 36:00 361l2 36:24 36136 

l'ile1U980034 ll-545 Acq'I 6-J11N-l998 231381l4 GC U+ Voltage SI1l 708 Noiae:3076 
419.8220 1':4 BS'C1B(256,30,-3.0) P1C1J(7,5,3,0.l0\,l2304.0,l.OO\,:l',T) Zzp:NDB5US 
22:IANl{;I.E LABS rezt:l93-l96 rr.I#44376A 
100 A4. 3E7 

80 

40 

20 

A3.73E7 

36:48 37:00 Xille 

l.lE7 

9.0E6 

6.8E6 

4.5E6 

2.3E6 

0'.l.,.. ........ ~-.-,.:;:::;:::;:::;:,,._,....,...,..,...,...,....,...,...,.....,...,...,......,....,....,......,.....,...,...,...,....,,_..,.....,......,..,.,...,...,....,...,........,....,...ojh-.....,.....;:;:::;::;:=;:-.,..,..,.....,...,,....,....,.....,.L. O.OEO 
35:00 351l2 35:24 35:36 35:48 36100 36rl2 36:24 

l'ile1U980034 ll-545 Acq": 6-J1Ul-l998 23:38:14 GC EI+ Voltage SIR 70S 
430.9729 1'14 Ezp:NDB5US 
1'RIAMOLE LABS TIU:t:l93-l96 rr.Il44376A 

36148 37:00 Xille 

100 35 l3 35136 35:56 36:07 361l6 36:24 36:32 36·42 l.6E7 

80 l.3E7 

60 9.4E6 

40 6.3%6 

20 J.lE6 

o.....,....,...,...,. ....... ,.....,.....,..,.....,....,...,...,..,....,...,...,....,...,..,.....,...,...,....,...,,...,....,...,,...,....,...,,...,....,...,..,....,_,...,....,...,...,....,....,...,.....,.. ..... ...,...,...,..,....,...,...,.....,...,...,....,...,.....,....,...,.....,....,... ........ o.oro 
35:00 35:l2 35:24 ·35136 35.148 36100 361l2 36124 

:rile1C1980034 ll-545 Acql 6-.111N-l998 23138114 GC U+ Voltage SI1l 70S 
479.7165 Tr4 Zzp1NDB5US 
22.rAM:LE LABS Ter1:1l93-l96 rr.Il44376A 
100 

80 
351l8 

40 

36:36 37:00 1'iJI 

.8Jt4 

.4E4 

.lE4 

20 

O..i.,.i..,.....,4.1.,.....;:...,..i..,..i..o~~.,.J.,.-.-Jl-;.l~-+-.i..,.T"l..,....,Llo..,..,f-,1'.,...,.~l-lf'L.,M,.l.,.J~_,..lo,.L,lol..,.l,~'1"'4-~~l,-li.L,....,-i..!,.l.1~¥--ri...-~......l~O.OJtO 
361l2 36136 36:48 37100 X:iale 
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~: I I 0 age 
423.7766 ,14 BSUB(256,30,-3.0J P1'1'(7,5,3,0.l0,,3176.0,l.OO,,,,TJ 
12.IAM:L!' LABS Tezt:l93-l96 '1!£Il44376A 
lOO Al.49E6 3.9E5 

80 3 • .U5 

60 2.3E5 

40 l.6E5 - - - ··-··- - ·-

:JO 7.U4 

O.OEO 
35:12 35:18 35124 35'30 35136 35142 35148 35154 36100 36106 361l:J 36'18 

'.il•1a980034 ll-545 Acq'I 6~-1998 23131114 t;C EI+ Volta99 SIR 70S Noise1930 
425.7737 ,,4 BSU1J(256,30,-3.0J P1'1'(7,5,3,0.l0\,3720.0,l.00\,7,rJ .EzprBI>B5US 

36124 36'30 ~ 

DIJ1l91:LB LABS rezt:l93-l96 '1!£Il44376A 
lO 

Al.42E6 
80 

60 

40 

20 

4.0E5 

3.2E5 

:J.4E5 

l.6E5 

8.0E4 

O.OEO 
35'12 35:l8 35:24 35130 35136 35142 35:48 35154 36:00 36:06 36:l:J 36:l8 

7.ileza980034 ll-545 Acq't 6-JJUl-1998 23138114 t:C KI+ Voltage SIR 70S Hoise14l49 
435.8169 ,,4 BSUB(256,30,-3.0} P1'1'(7,5,3,0.l0,,l6596.0,l.OO,,,,TJ .Ezp:BI>B5US 
DIAJVGLI' LABS Tezt:l93-l96 '1!£I#44376A 

36:24 36:30 Time 

lOO 

BO 

60 

40 

20 

35:l:J 35:l8 35:24 35130 35:36 35142 35148 35:54 36:00 36:06 36'12 36118 
'.ilera980034 ll-545 Acq': 6-JJUl-1998 23138:14 t;C JU+ Vo.ltage SIR 70S Hoises3745 
437.8140 r:4 BSU1J(256,30,-3.0J PJIJ)(7,5,3,0.l0,,l4980.0,l.00,,7,r) Ezp:NDB5US 
DIANGLJ" LABS rezt:l93-l96 2'I.I#44376A 
lO 

80 

60 

40 

20 

35112 351lB 35124 35130 35'36 35142 35148 35154 36100 36106 
7.ile1a980034 ll-545 Acq'1 6-J1Ul-l998 23138114 t;C KI+ Vo.ltage SIR 70S 
430.9729 714 Ezp1NDB5US 
D~ r.aJIS 2'ezt1l93-l96 '1!£Il44376A 
lOO 35 l3 35136 35156 36i07 36tl6 

l.3E7 

l.OE7 

7.6E6 

5.0E6 

:J.5E6 

O.OEO 
36:24 36'30 Tim 

l .:JE7 

l.OE7 

7.5E6 

5.0E6 

:J.5E6 

l.6E7 

80 l.3E7 

60 9.4E6 

40 6.3E6 

20 3 • .U6 

0 O.OEO 
35112 35tlB 35124 35130 35136 35142 35148 35154 36100 36106 36112 36'18 36124 36130 2'.ime 
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I - Acq: -JAN- : : t;C U+ Vo tage SIR 
44l.742S 714 Bsuil(2S6,30,-3.0) P1'D(7,S,3,0.l0\,4392.0,l.OO\,,,~) 
12IAM;LZ LABS ~eit1l93-l96 '1:Lil44376A 
lOO 

90 

so 
70 

60 

50 

40 

30 

20 

lO 

A4. 7E6 .2r5 

01.:1-.,....,....,....,....,....,....~~,....,....,....,....,.....-...-1"""'1..-,~_.,...,.....,....,....,..-,.....,....,....,....,....,....,.. .......... ..,.L..,.....;JC;:!!...,..,....,....,....~o.oro 
35100 36100 37:00 3S:OO 39:00 40:00 

,.1.le:C19S0034 ll-S4S Acq: 6-J1lN-l99S 23:3S:l4 GC EI+ Voltage SIR 70S Noiae1634 
443.7J99 714 BSU11(2S6,30,-3.0) P1'D(7,S,J,O.l0•,25J6.0,l.OO•,,,~) Zzp1NDBSUS 
12IAJK:'LZ LABS Xezt:l9J-l96 '1:Lil44J76A 
lOO AS. lE6 . 

90 

so 

4l: 00 1'1a 

l.lE6 

9.6ES 

8.SES 

7 .us 
6.4E5 

S.JES 

40 4.2E5 

JO 3.2E5 

20 2.lES 

lO l.lES 

o.._.,.._.,.....,-.,._.,.....,.-..,....,......,...,.......,....,..-f"_,......,......,......,.-r_,.-...-.,....,.....,.._,._,....,....,.-.,....,....,....,....,.__,......,,.i... ....... ,.::r:...,.~.,.... ........... ~o.oro 
35100 36100 J7:00 JS:OO J9100 

7.1.le:C1980034 ll-545 Acq: 6-J1lN-l998 23138:l4 GC EI+ Voltage SIR 705 
4J0.9729 7:4 EzprNDBSUS 
12.IANGr.E LABS Xezt:l93-l96 'l'Lil44J76A 
lO 

70 

60 

50 

40 

JO 

20 

10 

40:00 4l: 00 1'.1.11 

l.7E7 

l.SE7 

l.3E7 

l.2E7 

l.OE7 

8.JE6 

6.7E6 

5.0E6 

J.JE6 

l.7E6 

o . ...._..,....__. ...... -.--.--.--.. ...... --.--.--.--............ -.-....--.--.--.--..-..-..-.. ...... ----.------...... -.-----------------------...... -----
35100 36100 J7100 JS100 J9100 

7.1.le1C19SOOJ4 ll-545 Acq: 6-J1lN-l99S 2J:JSil4 GC EI+ Voltage SIR 70S 
5lJ.677S ,14 Ezp1NDB5US 
12IAM::LZ LABS Xeit1l9J-l96 '1:Lil44376A 
lOO 

J7:l6 J7:54 

JS:JO 

J41SS 
36il0 

J6:J9 

20 

J910J 

40:00 

40rl0 

39153 

lO 

01..:!Ll~~~l,lllll..¥1'J!l\.--!~IJllJµ:.J!µll.,J.ll.iLJl.,!llL~,!ll.L,'111,µlll~~l.LijlM.µlllf.l~.l.IJ!.MKl.ll.!t-.IJll!1t.Jl..,WL,'f.JllJl!llW!!.!.lll.U!JL.ill.lJILJ!l.ILl....!!'..Jll~O.OEO 
39:00 40100 4l100 ~ 
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Cfll I I g& 
457.7377 714 BSU11(256,30,-3.0) P1'JJ(7,5,3,0.l0\,ll6.D,l.00\,7,r) 
22.rAM:LJ' LABS r.ztil93-l96 r:Lil44376A 
lOO A2. OE6 

80 

60 

4.7n 

2.SZ5 

40 .. ·----··--·-- - . ----·- ··-- - --··------- - -- -·--·------···- ··---·--- ----···- -~.!_~_ -

30 

aq_..,.....,....,.....,-o;::::::;:_,....,....,....,....,....,....,....,....,_.,......,,.....,__,..::;:::;:=;:::::;::::;:::::;::::::;:..-F:;:::.,.....,...,.....,.....,.."'l"".,.....,.....,...,....,....~o.ozo 
39:30 39136 39142 39148 39:54 40100 

7il•1C7980034 ll-545 Acq1 6-J14B-l998 33138114 Ge El+ Volt&99 SIR 70S Noi•e1868 
459.7348 714 BSU11(256,J0,-3.0) PJCD(7,5,J,O.l0\,J472.0,l.OO\,l,r) Bzp1NDB5US 
:rJr.rAM;z;Z LABS i'aJl:t1l93-l96 r:LI#44376A 
lOO A2. E6 

80 

60 

40 

39130 39136 39142 39148 39:54 40:00 
lile1C7980034 ll-545 Acq: 6-J11N-l998 23138:14 Ge El+ Voltage SIR 70S Noise1604 
469.7779 7:4 BSUIJ(:J56,30,-3.0) P1'JJ(7,5,3,0.l0\,24l6.0,l.OO\,P,r) Ezp1NDB5US 
22.rAHGLZ LABS rest:l93-l96 r:LI#44376A 
lOO A6. 5E7 

80 

60 

40 

:JO 

39130 39136 39:42 39148 39154 
lile:C7980034 #l-545 Acq: 6-J111f-l998 23:38114 Ge El+ Voltage SIR 70S Noise:27 
471.7750 114 BSUIJ(256,30,~3.0) P1'JJ(7,5,3,0.l0\,l0B.O,l.OO\,P,r) Bzp:NDB5US 
22~ LABS rezt:l93-l96 r:LI#44376A 
10 AS. 3E7 

80 

60 

40 

20 

39130 39136 
lile1C7980034 #l-545 Acq1 6-J111f-l998 
430.9729 714 Ilzp1NlJB5US 
:rJr.r.AM;LJ: LABS rezt1193-196 r:LI#44376A 

39148 39154 
f:C Ia+ Voltage SDl 708 

40100 

40100 

40 I 06 1';iae 

5.2E5 

3.US 

:J .J.E5 

l.OE5 

l.3E7 

l.lZ7 

7.9E6 

5.JE6 

:J.6E6 

l.5E7 · 

l .:JE7 

9 .:JE6 · 

6 .:JE6 

3.lE6 

100 --- 39131 ~----.!.-~4 ~-9 ___________ 4_0..,1..,0.:;1 ___ .--.... l.5E7 

80 l.2E7 

60 

40 6.lE6 

:JO 3.lZ6 

a-+-....,......,.....,......,......,.._,......,...., ............ .,........-...-.................... ...,.......,......,.....,......,.....,.....,......,......,.....,....,....., ....... ,..._ ..... .,.....,..... ...... ....,......,......,......,.._,._,......,__,~o.ozo 
39130 39136 39142 39148 39154 40100 40106 1':1ae 
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PPM I 

200 : 

I 
i 

I 

I 

I 
i 
I 
' i 
j 

I 

I 

i 
' 
i 
I 
I 

I 

: 

I 

i 
I I 

~ 
I 

: 

f: 
~ 

yY 

330.94615 

~ 

Peak Locate Examination: 6-JAN-1998:23:37 File:U980034 
Experiment:NDB5US Function:2 Reference:PFK 

Volts PPM 
0.4625 - 200 -

l\ 

~ 
~ 

v ~ 

~ I ( 

"\. "--·~-~ L .. tJLvv ~l 

~ 

330.97925 331. 01235 416.93435 416.97604 

Volts 
0.0817 

M 
I 

I\ I 
'~ ·- A 

417.01774 



Fi e:U . EI+ Vo age SIR 
319.8965 F:2 E~p:NDBSUS 
Sample Text:l93\-196 TLI#44376A File Text:TRIANGLE LABORATORIES, INC. 
100. i Al. 3E6 1. 6E5 

80 l.3E5 

60 9.6E4 

40 6.4E4 

ZO 3.2E4 

o~-¥~-.--,..........,r-r~::::;....~¥-.~:::;==;=:;:=;r=;:=;=~:::;=:;::=;~~-.--~~-r--r-~;::.....:;:~~~~:::::."f".'.::::;,,..~~~~~~~-r-~-1-0.oEo 
24:48 25:00 25:12 25:24 25:36 25:48 2'6:00 

File:U980034 #i-724 Acq: 6-JAN-1998 23:38:14 GC EI+ Voltage SIR 70S 
321.8936 F:2 Eip:NDB5US 
Sample Text:l9j-196 TLI#44376A File Text:TRIANGLE LABORATORIES, INC~ 

26:12 26:24 Time 

100 . Al. 6E6 2.3E5 

80 1.9E5 

60 1. 4E5 

40 9.3E4 

20 4. 6E4 

O..:.i:;~::........:--..-~~..=;:::::;::::::~~,.........._=.=="T=F==l'=r='r==>=T=i)'.._,..~-.--.--:=;::::::,.---..-~....--~:::::::;:::::::;::::::~:,_:;~~~~~:::::;:::~::;:::::::;~-r-..::;::,:'-f-0.0EO 
24:48 ; 25:00 25:12 25:24 25:36 25:48 26:00 

File:U980034 #~-724 Acq: 6-JAN-1998 23:38:14 GC EI+ Voltage SIR 70S 
331. 9368 ~.,: 2 Ex:p: NDBSUS 
Sample Text:l93,-196 TLI#44376A File Text:TRIANGLE LABORATORIES, INC. 

26:12 26: 24 Time 

100 I 25·08 2.6E7 

80 2 .1E7 

60 1. 5E7 

40 1. OE7 

20 5.1E6 

O~_,..-.--.--,--,,...-,.:.....r--.-....-r-r~~-.--,..........,~=-.--..-~..--.::::::;:::=;:==;='F"""lF-r=;=::::;= ........ ,_,._,...-.-..-.--.---r-r-....-,......,.-r-.-....-..-.--r--r--r--l--o.oEO 
24:48 '25:00 25:12 25:24 25:36 25:48 26:00 26:12 26: 24 Time 

00 
0 
('f") 



, cq: C EI+ Vo 
339.8597 F:2 Exp:NDBSUS 
Sample Text:193-196 TLI#44376A File Text:TRIANGLE LABORATORIES, INC. 
100 

BO 

2.3E6 

1. BE6 

60 A4.46E6 1.4E6 

40 9.1E5 

20 4.6E5 

o..i;:~-.-~~L-.-~~;:=;:=:;::::::;=::;:::::!~,----.---.--.--.-.-....:;==:=:;=::;:=::;=:;::::::;=::;::=:;:::::;;:!:::;:=;=:::;=::;=;::=;~::;:=::;:::.....--.-.--...---.-..--::::::__t_o.oEo 
28:00 28:06 28:12 28:18 28:24 28:30 28:36 28:42 28:48 Time 

' File:U980034 #1-724 Acq: 6-JAN-1998 23:38:14 GC EI+ Voltage SIR 70S 
341.8567 F:2 Exp:NDBSUS 
Sample Text:193-196 TLI#44376A File Text:TRIANGLE LABORATORIES, INC. 

I 

100 ! 1. 7E6 

BO 1.3E6 

60 A2.94E6 1.0E6 
40 6.7E5 

20 3. 3E5 

o_i..::~~.---r~;__,__-.-2::;=;:=;:=:;::::::;=~~~~~-.-~~::;:::::;=~=:;::=:=::;=::;=:;~=;=::::;:=::;::::::;~2:~::::::::::..:.......~~~~::::.__t_o.oEo 
28:00 2B:06 28:12 28:18 28:24 28:30 28:36 28:42 28:48 Time 

File:U980034 ~1-724 Acq: 6-JAN-1998 23:38:14 GC EI+ 
351.9000 F:2 Exp:NDBSUS 
Sample Text:1~3-196 TLI#44376A File Text:TRIANGLE 

Voltage SIR 70S 

INC. 
100 . 3.3E7 

BO 2.6E7 

60 2.0E7 

40 l.3E7 

20 6.6E6 

0-t.--r--.--.--.,..-,,...:-,.-.---.--.-.....--r-~r-T-.--.--r-..,--..-.--.-.--r--.--.--.--..--.,.-....,.~-,.--.-----.---.-.----.-.-...:::;:=r=:::;=T=;=;==;==r=r==J==-r-LO.OEO 
28:00 28:06 28:12' 28:18 28:24 28:30 28:36 28:42 28:48 Time 



1 e : U :- GC EI+ Vo 
I 

417.8253 F:4 Exp:NDB5US 
Sample Text:193rl96 TLI#44376A File Text:TRIANGLE LABORATORIES, INC. 
100 [ Al. 2E7 

Al.30E7 

4.0EG 

3.GEG 

3.2E6 

2.8E6 

2.4E6 

2.0E6 

1.6E6 

1.2E6 

7.9E5 

4.0E5 

....:.1--~..--~..--~~,~-.-~-.-~-.-i::::::::"""F~-.-~-.-~--.-~-.-~-.-~--..-~Lr--~-.--=:::~=-=.--'-"'T"""~-.-~-.-~....---L-O.OEO 
\ 3 5 : O O 3 6 : O O 3 7 : O O Time 

File:U980034 #1~545 Acq: 6-JAN-1998 23:38:14 GC EI+ Voltage SIR 70S 
419.8220 F:4 Exp:NDB5US 
Sample Text:l93t196 TLI#44376A File Text:TRIANGLE LABORATORIES, INC. 
100 : A4. BE7 

90 

A3. 68E7 · 

1.1E7 

1.0E7 

9.0E6 

7.9E6 

6.8E6 

5.6E6 

4.5E6 

3.4E6 

2. 3E6 

1.1E6 

....:L-~....-~..---~.,.l..-~...-...L-...-~......X::::==...-~...-~..--~...-~...-~--~.---"-.--~.--:::x=.,,,,.---.~--.~--.~-......~-....~.r..0.0EO 
35:00 36:00 37:00 Time 



TLI Project 
':lient Sample: 

44376A 
193-196 

Method 23 TCDD/TCDF Analysis (DB-225) 
F .:,< ,:_~ .:_ ::...~ Analysis File: P980102 

Sample Size: 
Dry Weight 
GC Column: 

2.3,7,8-TCDF 

13C12-l .2.3.4-TCDD 

1.000 
n/a 
DB-225 

Dilution Factor: n/a 
Blank File: P980094 
Analyst: JM 

0.10 

3.8 93.9 40%-130% 

% Moisture: n/a 
% Lipid: n/a 
Ok Solids: n/a 

0.75 23:06 B 

0.78 23:05 

0.84 21:54 

Data Reviewer: -----·~~rJ': _____ 01/09/98 

Triangle Laboratories, Inc.® 
801 Capitola Drive· Durham, North Carolina 2n13 
Phone: (919) 544-5729 ·Fax: (919) 544-5491 

Page I of 1 C2NI' J'SR vl.01. LAllS 6.10.0ll 

Printed: 10:17 01 /09/98 
. 311 



Initial .... Date ... 

Data Review By: (fl' i,_t1g Calculated Hoi- Area: 

The Total Area for eaah peak with an ion abundance ratio outaide 
ratio limit.a baa been recalculated accordin9 to -thod requirements. 

Page NCI. l Listing of P98010lB.dbf 
01/07/98 . Matched GC Peaks /-Ratio / -Ret-. -T:t..e 

Compound/ 

1.00 

" - --·- - ---- -- -· --· - --- - -- . --- -------------·----

ll_Z •••• QC.Log Omit Why . . RT. OK Ratio Total.Area •.. Area. Peak .1 •• Area. Peak. l •. Rel. RT Compound. Name .. ID:. Flaga . 

TCDF 0.65-0.89 
304-306 DC NL 0:00 0.79 1.88 

18::.27 0.84 ll.38 
DC SN 18:48 0.67 0.75 
DC SN 18:5l 0.8l 0.71 
DC SN 19:00 RO 0.60 l.lO 

19:07 RO l.l4 l.9l 
19:l8 0.87 l4.96 

. 19:35 0.75 ll.90 
19:43 0. 74 46.4l 
19:53 0.78 ll.10 

DC SN lO:OO RO 1.81 l.04 
lO:lO o. 77 19.08 
lO:l8 0.75 43.34 
lO:l8 0.71 l3.l9 
l0:38 0.75 80.4l 
l0:47 o. 7l 30.59 
ll:lO 0.74 151.66 
ll:36 o. 74 45.49 
ll:43 RO 0.99 5.56 
ll:5l. 0. 7l 44.06 
ll:06 0.80 40.41 
ll:ll 0.69 8.75 
ll:31 0.73 55.17 
ll:59 0.81 5l.05 
l3:06 0.75 4:1.67 
l3:l9 0.76 5l.48 
l3:36 0.75 60.03 
l3:43 o. 77 57.70 
l4 :30 0.76 36.05 

DC SN l4:39 0.89 0.85 
DC SN l4 :47 RO l.08 0.64 

l5:l.6 RO l.30 4.9l 
304-306 lS Peaks 994.30 

13Cll·TCDF 0.65-0.89 
316-318 DC NL 0:00 RO 1.08 l.11 

DC WL ll.:07 RO 1.30 l.74 
DC WL ll.:35 0.70 11.59 
DC WL ll.: 51 0.89 35.67 

l3:05 0.78 l,6:.20.48 
l3:44 RO 1.18 l.l7 

DC WR' l4:07 RO 3.ll. l.lO 
DC WR l4 :5l RO 1.66 1.08 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive • Durham, North Carolina 2n13 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

0.79l-l.l01 
0.000 

9.77 11.61 0.799 
0.814 
0.817 
0.8l3 

l.05 1.65 0.8l8 J 
11.59 13.37 0.843 

9.78 13.ll 0.848 
l9.7l l6.70 0.854 

9.68 ll.4l 0.861 
0.866 

8.l9 10.79 0.874 
18.57 l4. 77 0.879 

9.64 13.55 0.887 
34.53 45.89 0.894 
ll.75 17.84 0.900 
64.30 87.36 0.917 
l.9.39 l6.l0 0.936 
3.ll. 3.14 0.941 J 

l.8.30 l5.76 0.947 
17 .99 ll.4l 0.957 

3.57 5.18 0.968 
l3.36 31. 81 0.975 
l3 .l4 l8.8l 0.996 
l.8.30 l4 .37 l.001 l378·TCDF AN 

ll.63 l9.85 1.010 
l5.69 34.34 l..Oll 
lS.ll. 3l.59 l..Ol7 
l.5.57 l0.48 1.061 

1.068 
l.074 

3.61 l.78 1.095 .r 

0.957-1.043 
0.000 
0.915 
0.935 
0.947 

710.33 910.l.5 l..000 l.3Cl.l·l378·TCDF ISO 
1.51 l..l8 l.Ol8 

l.045 
1.077 

Printed: 07:48 01/07/98 
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Pa9e No. 
Ol/07/98 

Compound/ 

ListinCJ of P98010:2B .. dbf 
Matched GC Peaks / Ratio I llet. Ti.me 

M_Z •.•• QC.Lo9 Omit Why .. RT. OK Ratio Total.Area •.. Area.Peak.l .. Area.Peak.:2 .• Rel.RT Compound.Name .. ID •. Fla<Ja. 

DC WK :25:09 
316-318 :2 Peaks 

0.65 13. :2:2 
1,6:2:2.75 

l.090 

13Cl2·TCDD 
33:2-33, 

0.65·0.89 0.908-1.092 
DC NL 0:00 RO 1. 7' 1.15 o.ooo 

20:29 RO 1.05 ,.78 :2.8, 2.70 0.9,8 
21:37 0.79 1,127.78 ,98.71 6:29.07 1.000 
:21:5, 0.8, 1,2,3.79 567.80 675.99 l.013 
:22:41 RO 0.95 1'.21 7.61 8.03 1.0,9 

DC WH :23:38 
DC WB 2,:25 
DC WK :2, :58 

' Peaks 

ColUlllD Description ........... . 

M_z ·Nominal Ion Mass(es) 
.. RT. ·Retention Time (111111:ss) 
Rat.l ·Ratio of M/M+:2 Ions 
Olt ·RO-Ratio Outside Limits 
Rel.RT-Relative Retention Time 

••• End of Report ••• 

RO 1.5:2 1.,5 1.093. 
0.81 7.01 l.130 

RO l.73 :2.81 l.155 
2,390.56 

"Why" Code Description •........ QC Lo9 Desc ........ . 

WL·Below Retention Time Window A-Peale Added 
WR-Above Retention Time Window It-Peale Kept 
SN-Below Si9nal to Noise Level D·Peale Deleted 
<M-Below Method Detection Limit T·Time Chan9ed 
NL-Channel Specific Noise Level M-Peillc Area Chan9ed 

N·Name Chan9ed 
X·Ether Interference 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive• Durham, North Carolina 2n13 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

13Cl2-:2378·TCDD ISl 
13Cl2-123,·TCDD RSl 

Printed: 07:48 01/07198 
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I I 0 ge 
303.9016 BSUB(256,JO,-J.OJ P1CD(5,J,l,O.l0\,l66B.O,O.OO\,r,r1 
'J2IAJR;I.Z LABS T8%t:l9J-l96 rt.Il44376A 
100 A6. JES 

AJ.45E5 
BO 

60 Al.97E5 

_40 

.20 

Al.8JE5 
A.2.J4E5 

A:l.J:lE5 

9.6E4 

A.2.5lE5 7.7E4 

5.7E4 

Al.56E5 J-.-8E4- -

.9E4 
A3.6l.M 

01~~ ........ ~~e:;:=!i:m~~:;:!::;:::;~-. ...... ..,_~~.i.i!;~'-.}.~~=¢!11..,L.,,l..\i"-ool~..;..~~llllo!-=:,~....,~~:!:!llo::l!llll:d:.O.OEO 
19100 30100 2l:OO .23100 .24100 

7.ile1P98010:l ll-923 Acq11•JMl•98 061.291.27 KI+ Vo.ltage SIR 10P J1oiae15:l5 
305. 89B7 BSUB(.256, JO, -J. 0 J P1CD(5,J,l, O.lO\,:llOO. 0, 0. OO\,r,r1 bprDB.225 
'12~ LABS T8%t:l93-l96 rt.Il44376A 
100 AB. 4E5 

BO 
A4.59E5 

60 

40 

.20 

AJ.lBE5 AJ.43E5 

A.2. 61E5 

:l.:l4E5 

A .44E5 

1'ilr• 

l.JE5 

l • .1E5 

7.9E4 

A2.05ES 5.JE4 

:l. 6E4 
A2.7B1U. 

01.l,.~.,.....,.....,.c::i;.....,fi=;!:::;~~:ol!::;:!::::;:i!!:::l=#='*=~...-l ... i'-.~~~-',.l~.,....,r...,i....~~::1;:~~ ..... ...:~ .......... ~~ll>of'_,.Lo.oro 
19.100 .20100 22100 .23100 24100 

rile1P9B010:l ll-923 Acq:1-JMl-9B 06129127 EI+ Vo.ltage SIB 10P Noiae1643 
315.9419 BSUB(256,30,-J.OJ PED(5,3,l,O.l0\,257:l.O,O.OO\,r,r1 bp1DB235 
'12IAZR;I.E-LABS T8%t:l93-l96 rt.Il44376A 
lO A7. OE6 

BO 

60 

40 

:lO 

2!Ute 

2.0E6 

l.6E6 

4.0ES 

o..,._....,.....,.....,_.,....,..........,.....,._,....,.....,.....,....,.....,.... ..... ..-.--.-.-f ...... ...,.._....,.... ........... ~ ....... _,.....,.....,.._....,.....,.... ...... .,....,........,...,.....,....,..._o.ozo 
19100 20100 21:00 :l:l:OO 23:00 .24100 

rile:P98010:l 11-923 Acq:1-J11N-9B 061391.27 EI+ Vo.ltage SIR 10P Noiae:594 
311.9389 BSUB(:l56,J0,-3.0J P1CD(5,3,l,O.l0\,:l376.0,0.00\,r,r1 bp:DB2:l5 
'12.I'AMOLE LABS Tezt:l9J•l96 XX.Il44376A 
100 A9. OE6 

BO 

60 

40 

.20 

1'ilr 

2.4E6 

l.9E6 

l.4E6 

9.71:5 

4.BE5 

a ................................... ..-.--.--...... -... ................. ..,.... ...... .,....,,_.....,""""~ ....... ----..,.....,....._:._.,_...._,,....,.....,.. ____ .,.....,.... __ ,.... ...... __ ....,..,...o.oro 
19100 20100 21:00 32:00 33100 

rile1P9B0l02 ll-923 Acq:1-JAN-98 061291.27 KI+ Vo.ltage SIB 10P 
375.BJ64 Ezp1DB:l25 
22IAMOI".E LABS T8%t1l93-l96 rt.Il44376A 
lD 18 J:l 

BO 

:ll: 00 :l:l: OD :lJ:OO 

24100 1'ilr 

l.lE4 

8.4EJ 

.24: 00 .25 I 00 

315 



1 o ge 
JlJ.BJ65 BSU1J(256,JO,-J.01 P1!:D(5,J,l,O.lO\,lJ76.0,0.00\,r,rJ 
12~ I.AJJS r~t:lJJ-196 rr.Il44376A 
lO 

BO 

60 Al.05E5 

20100 :U.100 
jiJ.•1PJBOl02 ll-923 Acq11-JIJa-98 06129121 1U+ Voltage SIR 70P Hoi••1409 
J2l.BJJ6 BSUB(256,30,-J.01 l'XD(5,J,l,O.l0\,l6J6.0,0.00\,r,r} JtJcp1DB225 
~ L/UIS reztrl93-l96 rr.I#44316A 
lO 

BO 
Al.4DE5 

60 

40 
Al.01E5 

20 

2D1DD 2l:DO 22:00 231DO 
riJ.e:PJBOl02 ll-923 Acq:7-JAN-9B 06129121 EI+ Voltage SIR 70P Noi•e:3BB 
321.8841 BSUB(256,30,-3.01 P1!:1J(5,J,l,O.l0\,l552.0,0.00\,r,r} JtJcprDB2~5 
12IANGU L/UIS rezt:l93-l96 rr.Il44316A 
lO Al. 6E1 

BO 

60 

40 

20 
A1.02E5 

5.7E4 

1.6r4 

J.4E4 

2.3E4 
. -·---- ----- --

.U4 
A1.J11f3 

O.OED 
241DO 25100 1'1a 

6.a4 

s.1r1 

4.lZ4 

2. 1E4 

l.4E4 

AJ.59E3 
O.OED 

24100 2510D 1'1ae 

J.OE6 

2.4E6 

l.8E6 

l.2E6 

5.9E5 

0.....,. __ ,..-,,,_...,.........,. __ .,.....-.-_,.--...-...--.--....--....-...--.-....... .__,.......,.._...,...._,......,,_...,.......,.........,.--.--...--.---.--.-....-..... --.--...... ...,....-.--~0.0EO 
2D100 21:00 22100 23100 

riJ.e1P980l02 ll-923 Acq17-JAN-98 06:29121 JU+ Vo.ltage SIR 70P Noiae1565 
331.9368 BSUB(256,30,-3.D1 P:taJ(5,3,l,O.l0\,2260.0,0.00\,r,rJ JtJcp1DB225 
n?.IAM;LE LABS rfl%t:l93-l96 'J!Lil44376A 
lO A5. 8E6 

BO 

60 

40 

20 

24:00 25: 00 1'!iae 

l.4E6 

l.2E6 

8.6E5 

5.8E5 

.JES 

a . .,.__,,..... ..................... --..................... -.. ............ .,.... ........... "-'._f--.._ ................. --..................... ...., ............................................. ..__. ............. ~o.oro 
2D100 :U.:DD 22100 23100 

riJ.e1PJBOl02 ll-923 Acq11~-JB 06129121 EI+ Vo.ltage SIR 70P Hoiae1326 
333.9338 BSUB(256,JO,-J.01 P1C1J(5,3,l,D.lO\,lJ04.0,0.00\,r,r1 1t1cp1DB225 
!r.II~ LABS rezt:l93-l96 rr.Il44376A . 
lO A6. JE6 

80 

60 

40 

20 

2410D 251 OD r:1.a 

l.1E6 

l.4E6 

.OE6 

6.JE5 

3.4E5 

o.,_ __ ,..-..,...._,........, __ .,.......,...._,.--....-.,.......,...._,.--,..-.,......,..__,..__1--..,_...,......;..,. __ ,.....,.....,........., __ .,.......,......,......, __ .,......,.....,.....,,..... ...... ...,...._,.--~o.oEo 

20100 2.1100 22100 23100 24100 25 I 00 r:iae 

316 

--



7.ile1P980l02 ll-923 Acq17-J11N-98 06129127 EI+ Voltage SIR 70P 
303.90l6 Ezp1DB225 
!r.IIANG.LE LllJJS r&1Ct:l93-l96 rt.I#44376A 
lOO 2l•l0 

BO 

60 

40 

20 
l9107 

20138 

l9143 2l:5l 
22:3l 

::Z2:59. 

23143 

9.91r4 

7 .91r4 

5 .91r4 

4. 01r4 

o~..;::~:::;:=:::::;:::...,.....:~..::;:::.,.:.~,.....,.~::;::.~;::;~~:::;::....,~~::;:::;:!.....:...:;:..,.::::;'......~::::;:~::;::::.~:::;:::::;::~;;=;;:::;:::t.o.ozro 
l9100 20100 

7.ile1P980l02 ll-923 Acq:7-J11N-98 
315.9419 Ezp1DB225 
n.r.ur:r.i: LABS re%ttl93-l96 rt.Il44376A 
10 

24:00 25:00 

23 05 

1'ia 

2. 01r6 

l.61r6 

l.2zr6 

B. Olr5 

4. on 

,_.,.....,....,.....,.....,.....,....,.....,.....,......,......,-...-..-..-...-...... ,.....,,......,......,-.,.-i'...,.....,....,.....,.....,.....,....-1--+.-..-..-...-,......., ............ ......,....,......,....,. ...... ....,......,......,.. .... 0.oro 
19:00 20100 21:00 22:00 23:00 

7.ile:P980l02 ll-923 Acql7-JU-98 06:29:27 EI+ Voltage SIR 70P 
319.8965 Ezp1DB225 
22~ LllJJS r&1Ct1l93-l96 rt.Il44376A 
100 19 17 

80 

24: 00 25:00 1':1.ee 

6.lE4 

4. 81r4 

60 19 I 50 J. 6E4 

40 
20

:
30 

2.4E4 

::zo 25: o9 l • :a4 
l8154 23:27 23:54 24: 8 

01.J;:~:;::::;:::;::::..;:::;::~.::;::;:~..:::;:...::;...:;:::;:._:;:::::;::.,..~..;::.;::::;:::;:~:;::::::;:~~:;:::::=::::;::;:::::;::;;::;~~:;:::::;:::;:to.oro 
l9100 20100 

ril.e1P980l02 ll-923 Acq:7-J11N-98 
331.9368 Bzp1DB225 
XB~ LABS rezt:l93-l96 'ZLI#44376A 
lO 

24100 25 I 00 
Voltage SIR 

1'.iae 

l.4E6 

l.2E6 

8.7lr5 

5.8:£5 

2.91:5 

·-.i,-..,....,.....,._,.....,_,.....,....,......,......,....,...,....,,.....,....,....,......,......,....,.i...,lo...j'-+-.--.-..,....,....,.....,....,....,....,.....,......-,....,_,.....,....,......,......,....,.-,.....,.....,.._o.ozo 

l9:00 20100 2l:OO 22:00 23:00 
7.ile:P980l02 ll-923 Acq17-J11N-98 06129127 EI+ Voltage SIR 70P 
292.9825 Ezp1DB225 
'.l!JlIANt;LZ LAJJS rezt:l9J-l96 rt.I#44376A 

24: 00 1'.iae 

lOO 8 57 19126 l9:57 20:25 20:54 2l:JO .l"'t~~ ...... ~,r;;~-VV-,..._,........, ...... 24,,,,._,:4~2~._,.,,..~~5.0E6 
4.0E6 

3.0E6 

2. OE6 

l.OE6 

............ ...,.....,.....,......,......,.... ....... ...-..-..-..-..-..-.......,,......,.....,....,......,....,.....,......,.....,.....,.....,.....,_.,.....,.... ................................................. --..--..-.-.................... ...,...~o.oro 
1':1.ee 

4.::ZE6 

3.4Z6 

2.51r6 

l.7E6 

8.41t5 

, ...... ...,... .............. ...-.,....,.......-,......,--r-........,......,......,......,...~.,....,............,.....,.-r...,......,......,.....,.....,....,_,,......_,._,....,......,... ....... ..,.....,.....,.... ...... ,......,__, ........ _,.~o.oro 
1'i.e 
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Ref I USS 2!.1£5 Pti< top 
Helgt .! 'Aits Sfm 21 WI 

----···-- -··------- -·- ·-¥a~lle--na11---·- ----11225---- ---------------
Dta File na11 · :A:P9881E 

_..,_____,. Resd.tti.on 1118 
~ rul:Er 1 
Imi.zati.on uie D• 
Switch~ Yll.TI&: 
Rel. usses 292.125, a.~1 

-.;;1R 292.125 J 31.W 
B 13.116 K 331.98 
C JE.898i L 333.931 
D 315.9419 R 3'5.814 
E 317.919 
F 319.8$5 

_.,..____,_. G i1 .891 
H 'RJ.8847 
I 3:1.97! 

t'hillel I 3!.~ Pti< top 
lilgi .'8 'Aits Sim 2al ~ 

318 



TLI Project: 
Client Sample: 

44376A 
198/199/205/208 ;-'( r t'. 

Method 23 PCDD/PCDF Analysis (a) 
' :~ t :: Analysis File: U980036 

Client Project 
sample MatriX: 

Culp Alum~~-~oys_ ·----------- ___ ·-·-------------------·----------- ___________ _ 
·- M23TRAIN - Date Received: 12117/97 Spike File: SPMIT204 

TI.I ID: 194-59-lSAIB Date Extracted: 12129197 !Cal: UF51058 
Date Analyzed: OOJCYl/98 ConCal: U980025 

Sample Size: 
Dry Weight 
GC Column: 

2.3,7,8-TCDD 
l.2,3,7,8~PeCDD 
1,2,3,4,7,8-HxCDD 
1.2,3,6,7,8-HxCDD 
1,2,3,7,8.9-lixCDD 
1.2.3,4.6,7,8-fipC:DD 
1.2.3,4,6,7,8,9-0CDD 

2.3.7,8-TCDF 
1,2,3,7,8-PeCDF 
2.3,4,7,8-PeCDF 
~2,3,4, 7,8-HxC:DF 

2,3,6, 7,8-lixCDF 
2.3,4,6,7,8-HxCDF 
1,2,3,7,8,9-HxC:DF 
1,2,3,4,6, 7 ,8-HpC:DF 
1.2.3.4, 7,8,9-HpCDF 
1,2,3,4,6,7,8.9-0CDF 

Total TCDD 
Total PeCDD 
Total HxCDD 
Total HpCDD 

Total TCDF · 
Total PeCDF 
Total HxCDF 
TotalHpCDF 

1.000 
n/a 
DB-5 

Triangle Laboratories, lnc.3 

0.07 
0.48 
0.26 
0.46 
0.57 
1.2 
0.65 

7.6 
1.7 
2.9 
6.0 
2.3 
2.4 
0.15 
6.1 
0.72 
1.5 

13.2 
11.0 
9.2 
2.8 

41.5 
44.2 
25.8 
10.3 

Dilution Factor: n/a 
Blank File: U980026 
Analyst JM 

11 
9 
7 
2 

15 
16 
10 
4 

. Page 1of2 

13.6 
17.2 

41.8 

ZT.2 

801 Capitola Drive· Durham, North Carolina 2n13 
Phone: (919) 544-5729 ·Fax: (919) 544-5491 · 

o/o Moisture: n/a 
% Lipid: n/a 
% Solids: n/a 

0.65 25:20 PR_ 
1.71 29:37 
1.11 32:44 
1.12 32:50 
1.14 33:08. 
0.98 36:04 
0.77 39:37 

0.76 24:41 
1.49 28:35 
1.51 29:17 
1.25 32:03 
1.27 32:09 
1.24 32:38 
1.20 33:24 PR_ 
1.08 35:02 
1.06 36:33 
0.87 39:50 

MJTl.)'SR Y 1.01, L.US 6; IQ.Oil 

Printed: 11 :03 01/10/98 
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TLI Project 
Client Sample: 

13C 1r2.3, 7,8-TCDF 
13C1r2.3,7,8-TCDD 
13C 12-l .2.3 ,7 ,8-PeCDF 

. 13C12-l.2.3,7,8-PeCDD 
13C12-l.2.3,6.7,8-HxCDF 
13C12-l.2.3,6,7,8-HxCDD 
13Cirl.2.3,4.6,7,8-HpCDF 
13C1rl.2.3,4,6,7,8-HpCDD 
13C1rl.2.3.4.6,7,8,9-0CDD 

13C1r2.3,4,7,8-PeCDF 
13C1rl.2.3,4,7,8-HxCDF 
13C 12-1,2,3.4. 7,8-HxCDD 
13C 12..: 1,2,3 .4. 7 ,8,9-HpCD F 

37C4-2,3, 7 ,8-TCDD 

13C12-l.2.3.7,8,9-HxCDF 
13C12-2.3,4,6,7,8-HxCDF 

13C1r 1.2.3,4-TCDD 
13C1rl.2.3,7,8,9-HxCDD 

44376A 
198/199/205/208 

3.3 
3.3 
3.4 
2.7 
3.6 
3.9 
3.2 
3.2 
5.9 

3.5 
3.2 
3.2 
3.5 

3.2 

3.4 
3.4 

823 
81.4 
86.0 
66.4 
90.4 
98.6 
80.7 
80.9 
73.2 

86.9 
79.7 
78.9 
88.3 

79.1 

84.6 
85.6 

Method 23 PCDD/PCDF Analysis (a) 
Analysis File: U980036i 

40%-130% 
40%-130% 
40%-130% 
40%-130% 
40%-130%. 
40%-130% 
25%-130% 
25%-130% 
25%-130% 

40%-130% 
40%-130%. 
40%-130% 
40%-130% 

40%-120% 
40%-130% . 

0.75 
0.80 
1.55 
1.51 
0.50 

. 1.20 
0.44 
1.04 
0.85 

1.52 
0.51 
1.20 
0.39 

0.52 
0.52 

0.82 
1.23 

24:38 
25:21 
28:35 
29:36 
32:09 
32:49 
35:01 
36:03 
39:37 

29:16 
32:03 
32:44 
36:33 

25:22 

33:24 
32:38 

25:11 
33:08 

Data Reviewer. -------'C~vl-'------· ---- 01/10/98 

Triangle Laboratories, Inc.® 
801 Capitola Drive • Durham, North Carolina 27713 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

Page2of2 MIT2_PSR •1.01. URS 6.10.081 



Initial' .... Date ... 

Oat.a Review By: ~ .1~!0 calculated Noise Area: 

The Total Area for each peak with an ion abundance ratio outside 
~atio limits has been recalculated according to method requirements. 

1.00' 

Page ·No.··- ... --1 

01/10/98 

- · ... Listing ·of-0'9800368 ;·dbf- ... --------·~----------------------------- ------------ -·--------·

Matched GC Pea.Jta / Ratio / Ret. Time 

Compound/ 
M_Z .... QC.Log Omit Why .. RT. OK Ratio Tot.al.Area ... Area.Peak.! .. Area.Peak.2 .. Rel.RT Compound.Name .. ID .. Flags. 

TCOF 0.65-0.89 0.867-1.079 
304-306 DC NL 0:00 RO 0.57 .28.2.76 0.000 

Nit .21:31 0.76 4,063.74 1,753.59 .2,310.15 0.873 
g .2.2:01 0.73 3,831.01 1,616.08 2,.214.93 0.894 
K .2.2:15 0.74 4,466.16 1,897 . .27 2,568.89 0.903 
K 2.2: 38 0.75 19,441.79 8,306.09 11,135.70 0.919 
g .2.2:58 0.74 1.2,69.2.43 5,404.45 '7,.287.98 0.932 
K .23:.21 0. 73 l4' 66.2 . .27 6,197.96 8, 464. 31 0.948 
K .23:37 0.76 10,358.01 4,487.46 5,870.55 0.959 

.23:51 0.75 13,940.79 5,958.37 7,98.2.4.2 0.968 

.24:05 0.76 17,640.47 7, 611. 67 10,0.28.80 0.978 
24:16 0.75 6,717.48 2,885.::23 3,83.2 . .25 0.985 
.24:.29 0.77 6,075 . .25 .2,650.85 3, 4.24 .40 0.994 
.24: 41 0.76 .28, 671. 60 12,359.70 16,311.90 l.00.2 2378-TCOF AN 
.25:06 0.73 6,986.04 .2,947.67 4,038.37 1.019 
.25:18 0.74 6,201.66 .2,6.27.79 3,573.87 l.0.27 
25:34 RO 0.64 846.45 368.23 579.76 1. 038 
26: 24 0.80 812.39 361.55 450.84 1.072 

304-306 16 Peaks 157,407.54 

~· 3Cl2-TCDF 0.65-0.89 0. 959-l. 041 
16-318 DC NL 0:00 RO l.03 '13 .54 0.000 

DC WL 22:.28 RO 1.46 18.59 0.91.2 
DC WL 23:37 0.83 90.58 0.959 

23:53 0.70 25.45 10.50 14. 95 0.970 
24: OS RO 0.42 16.76 7.29 17 .19 0.978 
.24:13 0.69 85.64 34. 97 so. 67 0.983 
.24: 38 0.75 12,159.47 5,220.14 6,939.33 1.000 13Cl.2·.2378-TCOF ISO 
25:05 8.70 .215 . .23 88.50 1.26.73 1.018 

DC WH 25:50 RO 7.97 11.13 l.049 
DC WH .26:09 0.87 41. 34 1.062 
DC WH .26:24 RO 1.49 9.63 1.072 
DC WH 26:30 RO 1.1.2 9.75 1.076 

316-318 5 Peaks 1.2,50.2.55 

-----~----------------- Above: TCDF I TCOO Follows ----------------------
TCDO 0.65-0.89 
3.20-3.2.2 DC NL 0:00 RO 0.14 6.85 

Nit .2.2:50 0.78 15,687.0.2 6,885 . .29 
Nit .23:13 0.79 10,610.11 4,676.84 
g .23:31 RO 0.94 1,11.2.8.2 59.2.75 
g .24 :11 0.77 3,397.69 1,476.47 

.24: .28 0.84 1,959.57 894.3.2 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive • Durham, North Csrolina 27713 
Phone: (919) 544-5729 •Fax: (919) 544-5491 

.0.895-1.047 
0.000 

8,801.73 0.9.01 
5,933 . .27 0.916 

6.28.71 0.9.28 
1, 9.21. .2.2 0.954 
1,065 . .25 0.965 

Printed: 11 :04 O 1 /1 0/98 
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Page No. :2 Listing of 09800368.dbf 

Ol/l0/98 Matched GC Peaks / Ratio I Ret. Tillle 

Compound/ 
M_Z ••.• QC.Log Omit Why . .RT. OK Ratio Total.Area ... Area. Peak. l .. Area.Peak.:! .. Rel. RT Compound. Name .. ID .. Flags. 

:24: so 0.86 918.86 4:25.60 493.:26 0.980 
M :25:17 0.79 3,500.00 l,540.00 l,960.00 0.997 

AN :25: :20 0.65 188.30 74. 30 114.00 0.999 :2378-TCDD AN PR 
:25:33 «>-: 81 ·-46.&::29 · - - ·-----:.roY.-66 ___ . --.ls6~-53---u-oa·----·---------------------- ···-

lS: 4:2 . 0.81 4:27.:28 191.45 
:25:54 0.84 193.86 88.49 

0 0 SN :26: 1:2 RO 1.:27 1:2.78 
:26::2:2 0.70 158.6:2 65.30 

3:20-3:1:2 1:2 Peaks 38,618.4:2 

37Cl·TCDD 
3:28 DC NL 0:00 39.:27 

DC WL :2:2: 43 46.06 

DC WL :2:2:50 :229.28 

DC WL :23:07 7:24.87 

DC WL :13 :14 343.9:2 
:14: Ol 11,516.80 11,516.80 
:24: :20 177.87 l77 .87 
:25::2:2 7,:256.94 7,:256.94 
:25: 46 885.08 885.08 
:15:57 43.47 43.47 
:16:03 :23.06 :23.06 

3:28 6 Peaks 19,903.:2:2 

l3Cl2·TCDD 0.65-0.89 
332-334 DC NL 0:00 RO :2.43 10.35 

:24:11 0.74 62.94 :26. 7l 
24:Sl RO 4.38 6.30 l5 .61 
:15:11 0. 8:2 10,069.98 4,543.14 
:25::21 0.80 9,167.93 . 4,076.84 

:25:41 RO 0.64 465.4:2 :20:2.47 
:25:5l RO 0.61 144 .:24 6:2.75 
:26:05 RO 0. :27 42.02 18.28 
:26:24 0.78 4:2.23 18 .48 

33:2-334 8 Peaks 20,00l.06 

----------------------- Above: TCDD / PeCDF Follows 

PeCDF 1. 3:2-l. 78 
340-34:2 DC NL 0:00 1.74 5.59 

:26:36 1.56 11,155.56 6,793.30 
D D SN :26:5:2 1.55 150.42 
D D SN :27:04 RO :2. 04 310.39 

:27:14 1.68 370.11 :231. 78 
:27::21 1.59 363.60 :223.34 
:27:36 1.56 3,611.75 2,199.59 
27:44 1.52 24,471.61 14,748.60 
:27:54 1.53 6,404.81 3,870.6:2 
:28:12 1.48 10,309.80 6,148.96 
:28:19 l.52 12,795.51 7,717.79 

M :28:31 1.55 5,630.00 3,420.00 
AN 28:35 1.49 4,350.00 :2,600.00 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive • Durham, North Carolina 27713 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

235.83 1.014 
105.37 1.0:2:2 

1.034 
93.3:2 1.040 J 

0.9:21-1.079 
0.000 
0.896 
0.901 
0.91:2 
0.917 
0.947 
0.960 
1.00l 37Cl·TCDD CLS 
1.016 
1.024 
1. 028 

0.921-l. 079 
0.000 

36.23 0.954 
3.56 0.980 

5,5:26.84 0.993 13Cl2·l:234·TCDD RSl 
5, 091. 09 1.000 13Cl:2·:2378·TCDD ISl 

315.05 l.013 
103.30 1.020 

68.19 1.029 
:23.75 l.04l 

---------------------

0.925-1.065 
0.000 

4,362.26 0.931 
0.940 
0. 947 

138.33 0.953 
140.26 0.957 

1,412.16 0.966 
9,723.0l 0.970 
:2,534.19 0.976 
4,160.84 0.987 
5, 077. 72 0.991 
:2,:210.00 0.998 
1,750.00 1.000 1:2378-PeCDF AN 

Printed: 11 :04 01/10/98 
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Page No. 3 Listing of 09B0036B.dbf 

01/l0/9B Matched GC Peaks / Ratio I Ret. Time 

Compound/ 
M_Z ..•. QC.Log Omit Why .. RT. OK Ratio Total. Area ... Area . Peak . l .. 

::ZB: 45 1. 62 4,404.76 2, 123. 4 7 

2B: 52 l. 4B 7,634.24 4,550.35 

:29: 17 1.51 7,393.53 4,44:2.51 

:29: :26 l. 51 11,:230.76 6,747.99 

:29: 45 1.41 :2, :235. 7:2 1,307.44 

30:15 l. 55 670.99 40B.34 

340-34:2 16 Peaks 113, 03:2. 75 

l3Cl2-PeCDF l.3:2-l.7B 

352-354 DC NL 0:00 RO 0.93 0.46 

:27: 43 l.51 l.:24. 61 74.91 

:27:57 RO l.lB 30.76 18.70 

:28:35 l.55 9,886.79 6,009.41 

29:16 l.52 8,:295.5:2 5,003.64 

:29:59 l.47 19.08 ll .37 
30:16 RO 0. 8:2 17.19 10.45 

352-354 6 Peaks 18,373.95 

---------------------- Above: PeCDF I PeCDO Follows 

PeCDD 1.32-1.78 

356-35B DC NL 0:00 RO 1.18 0.33 

D DC WL 27:36 RO 1.01 43.33 

27:50 RO l.11 7,075.03 4,300.51 

D D SN 2B:06 RO 0.22 :266.5B 

2B: 19 RO 1.11 477.:24 290.09 

2B: 33 1.56 5,339.74 3,250.04 
:2B: 41 1.54 l,033.63 626.17 
2B:52 1.59 3,538.5B 2,171.93 

:29:03 l. 40 5:23.46 305.25 
29: OB l. 65 l,0:20.77 635.00 

29:19 l.54 l, 401. :26 B4B.63 
:29: ::ZB RO l.06 664.73 404.05 

29:37 1. 71 637 .41 402.46 
29:45 l. 45 51.:2.15 303.14 
30:05 1. 73 412.94 261.81 

356-35B 12 Peaks 2.:2,636.94 

l3Cl2-PeCOD l.32-l.7B 
368-370 DC NL 0:00 RO 1. 00 0.:26 

2B:32 RO 2.3B 7.B5 7.32 
28:40 RO 2.44 4.51 4.32 

DC SN 29: 24 1. 62 2.54 

:29:36 1.51 3,947.50 :2,375.84 
:29:44 l. 64 l,019.94 633.98 
30:11 l.53 :29.47 l7.B2 
30:16 1.57 :27.45 16.75 
30:25 RO 4.01 7.52 ll.B2 
30:29 RO 5.20 4.79 9.78 

368-370 8 Peaks 5,049.03 

Triangle Laboratories, Inc.® Analyttcal Services Division 
801 Capitola Drive· Durham, North Carolina 2n13 
Phone: (919) 544-5729 ·Fax: (919) 544-5491 

Area . Peak. :2 .. Rel.RT Compound. Name .. ID .. Flags. 

l,6Bl.29 l. 006 
3,0B3.B9 l.010 
:2,951.0:2 1. 0:24 :2347B-PeCDF AN 

4,4B:2.77 1.030 
9:28. :2B l.041 
:26:2. 65 l.058 

O.B60-l.140 
0.000 

49.70 0.970 
15.79 0.978 

3,877.38 l.000 l3Cl2-PeCDF 123 IS2 
3,:291.88 l. 024 l3Cl:2-PeCDF :234 SURl 

7. 71 l. 049 
1:2.68 l. 059 

---------------------

0. 935-1. 022 
0.000 
0.932 

3,B84.25 0. 940 
0. 949 

261.68 0. 957 
2,0B9.70 0.965 

407. 4 6 0.969 
1,366.65 0.975 

218. :.n 0.9Bl 
3B5.77 0.9B4 
55:2.63 0.990 
3Bl. 39 0.995 
234.95 l. 001 12378-PeCDD AN 
209.0l l.005 
151. 13 l. 016 

0.865-1.135 
0.000 

3.08 0.964 
1. 77 0.968 

0.993 
1,571.66 1. 000 13Cl2-PeCDO l.:23 IS3 

385.96 l.005 
ll.65 l.020 
10.70 1.023 

2.95 l.02B 
1. BB l.030 

Printed: 11 :04 01/10/98 
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Page No. 4 Listiog of 09800368.dbf 

01/10/98 Matched GC Peaks I Ratio I Ret. Time 

compouod/ 
M_Z ..•• QC.Log Omit Why . . RT. OK Ratio Tot.Al.Area ... Area. Peak. l .. 

---------------------- Above: PeCDD / HxCDF Follows 

HxCDF 1.05-1.43 
374-376 DC NL 0:00 1. :ll :297.45 

31:05 l. :24 6,0:20.)6 3,332.ll 
31: l4 1. :24 14, 07'.33 7,785.94 
31: 24 RO 1.46 l, 745.5:2 1,139.51 
31: 3:l 1.:26 :2,l.l9.::Z3 l,189.13 
31: 41 RO l.76 763.93 600.51 
32:03 l.:25 10,793.84 5,994.93 
3:2:09 l.:27 5,185.94 :i, 901. ::Zl 
3:2:16 l. 29 l,819.19 l,0:24 .l:l 
3:2: :26 l.:2:2 ::Z, l.l9. :23 l,168.93 
3:2:38 l. :24 4,:213.70 2,329.54 

AN 33::24 l. ::zo 233.00 1:27.00 
M 33::29 1..:28 l,053.00 591.00 

374-376 1:2 Peaks 50,161.:27 

l3Cl2·HxCDF 0.43-0.59 
384-386 DC NL 0:00 RO 2.66 8.34 

31: 14 RO 0.60 53.62 21.16 
32:03 0.51 4,667.95 l,582.28 
3:2: 09 0.50 7,103.73 :2,366.84 
3:2:38 0.52 6,067.75 :l,065.04 
33:24 0.5:2 4,623.:!8 l,584.73 

384-386 5 Peaks :12,516.33 

---------------------- Above: HxCDF I HxCDD Follows 

HxCDD l. 05-1. 43 
390-392 DC NL 0:00 RO 0.87 47. :i::z 

31:35 l. ::ZJ 991.ll 545.3:2 
D D SN Ji: 4:2 RO l. 92 47.85 

3:2: 01 l. :24 6, :24:2. 4:2 3,456.48 
3:2: 13 l. ::Zl ::Z,395.19 1,310.99 
3:2: :23 l.09 507.45 :165.09 
3:2: 44 l.11 :285. 6:2 150.13 
32:50 l.12 644. 49 339.85 
33:08 l.14 763.94 406.93 

390-392 7 Peaks ll,830.22 

13C12-HxCDD 1.05-1.43 
40:2-404 DC NL 0:00 RO 1. 7:l 6.41 

3:2: 13 l.43 ::Z0.15 11.85 
3:2: 19 RO ::z.o::z 3.58 3,::z3 
3:2: :26 l.37 6.73 3.89 
3:2:36 RO l.69 3.38 ::Z.55 
3:2:44 l.::ZO 3,309.:24 1,803.79 
3:2:49 l.::ZO 5,730.34 3,1:20.02 
33:08 l. :23 5,839.49 3,:118.81 

40:2-404 7 Peaks 14,91:2.91 

-' 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive· Durham, North Carolina 27713 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

Area . Peak . ::Z .. Rel.RT Compound.Name .. . ID .. Flags. 

-------------·--------
0.96:2-1.047 

0.000 
:2,688.:25 0.967 
6,288.39 0.971 

779.:25 0.977 
940.10 0.981 
341.04 0.985 

4,798.91 0.997 1:23478-HxCDF AN 

2,:284.73 l.000 1:23678-HxCDF AN 
795.07 l.004 
960.30 1.009 

1, 884 .. 16 l.015 :234678-HxCDF AN 
106.00 1.039 1:23789-HxCDF AN PR 
46:2.00 1.041 

0.876-l.124 
0.000 

35.Sl 0.971 
3,085.67 0.997 l3Cl:2·HxCDF 478 SUR2 

4,736.89 l. 000 l3Cl:l-HxCDF 678 IS4 
4,00:2.71 l.015 l3Cl:l-HxCDF :234 ALT::Z 
3,038.55 1. 039 l3Cl:l·HxCDF 789 AL Tl 

---------------------

0.958-l.014 
0.000 

445.79 0. 96:2 
0.966 

:2,785.94 0.976 
1,084.::ZO 0.982 

:24:2.36 0.987 
135. 49 0.997 1:23478-HxCDD AN 
304. 64 1.001 1:23678-HxCDD AN 
357.01 1.010 1:23789-HxCDD AN 

0.970-l.030 
0.000 

8.30 0.98:2 
1.60 0.985 
::Z.84 0.988 
l.51 0.993 

1,505.45 0.997 13Cl::Z·HxCDD 478 SUR3 
2,610.3:2 1.000 l3Cl2·HxCDD 678 IS5 
::z. 6:10. 68 l.010 l3Cl:l·HxCDD 789 RS:! 

Printed: 11 :04 O 1 /1 0/98 
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Page No. 
01/10/98 

Compound/ 

5 Listing of 09800368.clbf 
Matched GC Peaks I Ratio I Ret. Tille 

M_Z .... QC.Log omit Why .. RT. OK Ratio Total.Area ... Area.Peak.! .. Area.Peak.2 .. Rel .. RT Compound.Name .. ID .. Flags. 

---------------------- Above: HxCDD / HpCDF Follows ---------------------

HpCDF 
408-410 

408-410 

l3Cl2·HpCDF 
418-420 

418-420 

DC NL 

DC· NL 

0:00 
35:02 
35:18 
35:27 
36:33 

4 Peaks 

0:00 
35:01 
36:33 

2 Peaks 

0.88-1.20 

RO l.41 
l. 08 
l.15 
l.02 
1.06 

0.37-0.51 

RO 1.17 
0.44 
0.39 

18.54 
8,271.58 
l,862.34 
2. 357 .44 

767 .32 

13,259.68 

8.67 
3,872.29 
2,742.35 
6,614.64 

4,286.07 
995.50 

1,189.54 
394.21 

1,177.52 
776.40 

0.996-1.049 
0.000 

3,986.51 1.000 1234678-HpCDF 
866.84 1.008 

1,167.90 l.012 
373.11 l.044 1234 789-HpCDF 

0. 94 3 -1.114 
0.000 

AN. 

AN 

2,694.77 1.000 13Cl2-HpCDF 678 IS6 
l, 965.95 l.044 l3Cl2·HpCDF 789 SO'R4 

---------------------- Above: HpCDF I HpCDD Follows ---------------------

HpCDD 0.88-1.20 

424-426 DC NL 0:00 RO 0.30 

D DC wt 35:11 RO 0.58 
35:18 0.98 
36:04 0.98 

D DC NH 36:24 RO l. 56 

D DC NH 36:31 1. 04 

424-426 2 Peaks 

l3Cl2-HpCDD 0.88-1.20 

436-438 DC NL 0:00 RO l. 66 
35:18 l. 04 
36:03 l. 04 

436-438 2 Peaks 

---------------------- Above: 

OCDF 0.76-1.02 

442-444 DC NL 0:00 RO 3.03 

DC wt 34: 41 RO 3.70 

DC wt 34: 54 RO 1.19 

DC wt 35:01 RO l. 59 
DC wt 35:13 RO 17.56 

DC wt 35:23 RO l. Bl 
35:50 RO 2.04 

DC SN 37: 24 RO 13.61 

DC SN 38:10 0.92 

DC SN 38:37 RO 5. 71 
DC SN 38: 47 RO 5.60 

M 39:50 0.87 
40:18 RO 0.69 
40:18 RO 2.13 
40:48 0.78 

442-444 5 Peaks 

2.16 
30.17 

1,333.09 
1,055.05 

13.12 
9.45 

J,388.14 

. 5. 67 

16.44 
J,428.33 
J,444.77 

660.67 
522.16 

8.40 
1,745.27 

HpCDD / Octa-COD and 

2.82 
1.25 
3.65 
4.16 
l. 29 
6.03 
3.59 3.87 
0.43 
2.17 
0.79 
0.47 

1.242.00 579.00 
10.38 4.89 

7.84 8.84 
6.46 2.84 

1,270.27. 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive• Durham, North Carolina 2n13 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

0.975-l. 005 
0.000 
0.976 

672.42 0.979 
532.89 l.000 1234678-HpCDD AN 

l. 010 
l. 013 

0.972-l. 028 
0.000 

8.04 0.979 
1,683.06 1.000 l3Cl2·HpCDD 678 IS7 

CDF Follows ----------
0. 899-1.101 

0.000 
0.875 
0.881 
0.884 
0.889 
0.893 

l. 90 0.905 
0.944 
0.963 
0.975 
0.979 

663.00 1.005 OCDF 
7.11 l.017 
4.15 1.017 
3.62 l.030 

AN 

Printed: 11 :04 01 /1.Q"S 
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Page No. 

01/10/98 

Compound/ 

6 Listing of 09800368.dbf 
Matched GC Peaks I Ratio I Ret. Ti.me 

M_Z .... QC.Log Omit Why .. RT. OK Ratio Total.Area ... Area.PeaJc.l .. Area.Pealc.:2 .. Rel.RT Compound.Name .. ID .. Flags. 

OCOD 
458·460 DC NL 0:00 

39:37 
40:00 

458-460 :2 Peaks 

l3Cl:2·0COD 
470·4 7:2 DC NL 0:00 

0.76·1.0:2 
RO 1.67 

0. 77 
RO 1.86 

0.76·1.0:2 
RO l.33 

0.06 
418.68 

6.05 
4:24. 73 

0.06 

181.84 
5.94 

0.899·1.lOl 
0.000 

:236.84 l.000 OCDD 
3.JO l.010 

0. 996· l. 004 
0.000 

AN 

39:37 0.85 4,656.:23 :2,144. 76 J,511.47 l.000 l3ClJ·OCDD IS8 
4 70·4 7:2 l Peak '· 656. JJ 

Column Description............ "Why" Code Description......... QC Log Desc ........ . 

M_Z ·Nominal Ion Mass(es) WL·Below Retention Time Window A-Peale Added 
.. RT. •Retention Time (mm:ss) 
Rat.l •Ratio of M/M+:2 Ions 
OK •RO•Ratio Outside Limits 
Rel.RT-Relative Retention Time 

••• End of Report ••• 

Wll·Above Retention Ti.me Window 
SN·Below Signal to Noise Level 
<M·Below Method Detection Limit 
NL-Channel Specific Noise Level 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive • Durham, North Carolina 2n13 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

K·Pealc Kept 
D·Pealc Deleted 
T·Time Changed 
M·Pealc Area Changed 
N·Name Changed 
X·Ether Interference 

Printed: 11 :04 O 1 /1 0/98 
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lil.e:U9S0036 11-724 Acq: 7-JAN-199S 01:2S:06 GC EI+ Volta99 SIR 70S Noiae161507 
303.9016 112 BSUB(256,30,-J.O} PlCD(9,5,3,0.10\,246028.0,l.OO\,l,T) I!:rp1NIJB5US 
12.IAM:IZ LABS. Tezt:l98/l99/205/20S :rr.Il44376A 
100 Al. 4ZB 2.5%7 

2.0%7 

60 A7.61Z7 l.5E7 

40 l.OZ7 

20 5.1E6 

0'-l-~~--..... 4-~~~ ..... ._,.--+--...,........;:::.....,,.....;i"'""_,.ll"""'--1--...... ~'-r~,.....:~"""'---4"""-...:i...,.:::...,.--.--...--.---..c...,....-......,.L.0.0ZO 
22100 23100 25100 26100 

lil.e1CJ980036 11-724 Acq1 7-J11N-199S 01:2S106 GC ZI+ Voltage SIR 70S Noise:l08347 
305.S987 1:2 BSU11(256,30,-3.0} PlCD(9,5,J,O.l0\,433388.0,l.OO\,l,T) I!:rp1BlJB5US. 
12.IANGLE LABS Te.rt:l98/199/205/20S :rr.Il44376A 

1'ia 

100 Al. 3%8 J.3%7 

80 2.~7 

60 2.0%7 

40 l.3E7 

20 6.61:6 

O.;i.._.k,-...,--..--4-~:.....:p.........,.t.--..--l--"T'"'..:;=~.....;::o"""~ ...... --lf---~_,..'-r~,.....::.p..-,.'""'4""'-...:i...,.::::...,.--.--.,--.--....::i...,..-...,......,...o;.O.OEO 
23: 00 

lil.e:U9S0036 11-724 Acq: 7-J11N-l99S 01:28:06 GC EI+ Voltage SIR 70S Noise:3946 
315.9419 1:2 BSUB(256,J0,-3.0} PlCD(9,5,3,0.lO\,l5784.0,l.OO\,l,T) I!:rp:N1)B5US 
'J:Jl.IJ!Nf:LE LABS Teit:l98/l99/205/208 :rr.Il44376A 

26:00 :r.illle 

100 AS. :lr1 l.1E7 

so 9.11:6 

60 6.81:6 

40 4.61:6 

20 2.3E6-

0..i..........,.--............. -..--_.....,...__,--..,.......,..--,........,........,..--....-.,......,..--..-..,........,..--~...,..;::..o~,......,........,.. __ ..-...,......,..--.--...... ....,.--.,........,.__,.._o.ozo 
22: 00 23: 00 24: 00 25' 00 

li.le:U9S0036 11-724 Acq: 7-J11N-199S 01:28:06 GC EI+ Voltage SIR 70S Noise:3823 
317.9389 112 BSus(256,30,-3.0J PlCD(9,5,3,0.10\,15292.0,l.OO\,l,TJ I!:zp:NDBSUS 
'J:Jl.IANr;I.Z LABS T&%t:l9S/l99/205/20S '1T.Il44376A 
100 A6. 4E7 

so 

60 

40 

20 

26:00 T.illle 

1.51:7 

l.2E7 

9.01:6 

6.0E6 

J.01:6 

0'~_,.--,.........,...,.....,.--.,.......,..-..--..,........,..--r--..,........,.--...-.,......,.--r--..,........,..--~..,..:~ .... ,.......,.....,.. __ ,.....,....,.....,.--.,.........,...,.....,.--..-...,...-.,..o;..O.OEO 
22:00 23:00 24:00 25:00 

lil.e1CJ980036 11-724 Acq: 7-J11N-l998 01:28:06 GC EI+ Voltage SIR 70S 
330.9792 1:2 Ezp:NDB5US 
'J:Jl.I.AM;I.E LABS Teit:l98/l99/205/208 '.l'I.Il44376A 
100 21:32 

21:53 22:23 22:46 23:15 

26:00 :r.illle 

25:25 4.0E7 

SO 3.2E7 

60 2.4:&7 

40 1.6:&7 

20 8.0:&6 

o-+--.---.--....... -.--...--.--...--...--.--"T""'-.---.--.,.........,.......,._,,........,......,......,. ...... ,.......,........,...__, ...... .,.......,......,. ...... ,......."T""'...,......., ........... ..,.....,. .... o.ozo 
22:00 23:00 24:00 25100 

lil.e:CJ980036 11-724 Acq: 7-JAN-1998 01:28:06 GC ZI+ Volta99 SIR 70S 
375.8364 112 Ezp1NDBSUS 
22I~ LaIJS :l'eJtt:l98/l99/205/208 '1T.Il44376A 
100 

so 

20 22:25 
22rll 2310 3122 

26100 

0'-1-ll£1-_,.......,.....,._..p..-~ .... ~ ...... ..,.......,c.i-,ia....-Lt,ll!:~~~.U..Llllll.l.ll.!;!!.....,!.ll..:,L..i.,..~~~L.!-l:.l!!..l,.........;l,-li::t..:...iµ~_,+~ 
22100 23:00 25100 26100 

:rue 
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ri.l•1U980036 ll-724 Acq1 7-JAN-l998 Ol:28106 Ge llI+ Voltage SIR 70S Noi••:l489 
3l9.8965 r12 BSUB(256,30,-3.0J PJCD(7,5,3,0.l0\,5956.0,l.OO\,r,1'J E:rp1NDBSUS 
1'1lI.AMSLE LABS 1'9%1::198/l99/205/208 1'Lil44376A 
lOO A6. 9E7 

80 
A4.68E7 

l.4V 

l.lE7 

60 . 8.SE6 

40 5.6E6 

20 Al.48E7 2.BE6 

o'+-""--.--:::O.-_..:.-~=--..;.;==-..---.---~-""..-.:o...;:;;_-ri--,...-""'"'._..,....°"" __ .;:a--.i::::...-F ..... ..--...---....... ---,.......,.---..,........,~o.oro 
J3100 24100 3$100 26100 

ril.e1U980036 ll-724 Ac:q1 7-J1Ul-l998 01128106 GC EI+ Volta99 SIR 708 Noiae1l04l5 
321.8936 r:2 BSU11(256,30,-3.0J PJCD(7,5,3,0.l0\,4l660.0,l.OO\,r,1'J E:rp:.NDB5US 
121~ LABS 1'ezt:l98/l99/205/208 1'Lil44376A 
lO 8. OE7 

80 
·AS.93'&7 

1'iw 

l.7E7 

l.4'&7 

60 l.OE7 

40 6.9E6· 

20 3.4E6 
A6.29E6 

O•+..i.....--~--:.-~=-..::;..;==-..---.---~-""..-.:o...;:;;__..., __ ,....~._.,..."° __ ..:y::.--.;:::...-F--..--...---....... ---,........,.---..,....__,,._o.oEo 
23100 24100 25:00 26:00 

ri.le1U980036 ll-724 Acq: 7-JAN-.l998 Ol1:28106 !SC EI+ Voltage SIR 70S Noiae17ll7 
331.9368 r:2 BSU11(256,30,-3.0J PlCD(7,5,3,0.l0\,28468.0,l.OO\,r,1'J E:rp:NDBSUS 
121IANr:LE LABS 1'ezt:l98/l99/205/208 'rLil44376A 
lOO A4. 4V 

4.08E7 

1'.ime 

l.lE7 

8.9E6 

6.6E6 

4.4E6 

20 2.2E6 

O•.+----.--...... ---..---.---...... ---..-....... ---...... ----r---.---....... ---........... ---..-"-.---"..,.......;::;r==i:a:;=:=--............ ---....... ---..-...... ---...... ---,...o.oEo 
.23100 24100 25100 26100 

ril.e1U980036 ll-724 Ac:q: 7-JAN-1998 01:28106 GC EI+ Voltage SIR 708 Noi11e12926 
333.9338 r:2 BSUB(256,30,-3.0J PlCD(7,5,3,0.lO\,ll704.0,l.OO\,r,1'J E:rp1NDB5US 
121~ LABS 1'ezt:l98/l99/205/208 'rLil44376A 
lOO AS. 3r7 

80 .09E7 

60 

1'iale 

l.4E7 

l.lE7 

8.2E6 

40 S.SE6 

~ 2.n6 

O.+---...--..---............ ----.----...... --.---...... ---..-...... ---....... ---.--...... ---..-J..........J;..,....-=:;=:.=;:::--.-...... ---..... ---.......... ---............. ~o.oEo 
23 I 00 24 I 00 25 I 00 26 I 00 1'.iae 

riJ:e1U980036 ll-724 Ac:q: 7-JAN-1998 01128106 GC EI+ Voltage SIR 708 Noiae1l9636 
327.8847 r:2 BSUB(256,30,-3.0J PlCD(7,S,3,0.l0\,78544.0,l.OO\,r,1'J E:rp:NDBSUS 
1'RI.Am;LE LABS 1'ezt:l98/l99/205/208 'rLil44376A 
lOO Al. SES 

80 

60 

40 

20 
A7.25E6 

23100 24100 25:00 

A7.26E7 

ril.etr1980036 ll-724 Aor: 7-J1Ul-l998 01128106 GC EI+ Voltage SIR 708 
330.9792 r:2 Ezp1N1JBSUS 
22.IANGLE LABS 1'ezt:l98/l99/205/208 '1!.Lil44316A 
lO 

2412l 24140 24151 25125 23115 
24100 

A8.85E6 

26t00 

4.0E7 

3.2r7 

2.4E1 

l.6E7 

8.0E6 

..;...---........... ---............................... ....,.---....... ---...... --.----.----............ .---.----............ ----.----..-...... ----.----....... ---.--...... ---...... ---...---.~o.oEO 
23100 24100 25100 26100 1'.ime 
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7il.e1U980036 ll-724 Acq: 7-JAN-l998 Ol:38106 GC ZI+ Voltage SIR 70S Noi•eil774 
339.8597 r:2 BSf111(256,30,-3.0J P1CIJ(7,5,3,0.l0\,7096.0,l.OO\,r,rJ 'EZp1NDB5US' 
22.r.AM;LE LABS rezt:l98/l99/205/208 Tr.Il44376A 
lOO A.l. 7E8 

A7. 721!:7 
A6. 79'&7 

3.31!:7 

3.61!:7 

2.01!:7 

l.31!:7 

6. 611:6 

J..J.....,.L__;::..._. .... ..,.__, .... ...,. __ ~....1,---..+-__;:;:-.,__,...J...,...=i:...,........:;::_~~ .... -...i.-..,i __ ~.....,~---..---.-..::... ..... ______ .J:.O.OI!:O 
:n,oo 28100 29100 30100 

ril.e1C1980036 ll-724 Acq: 7-JAN-1998 Ol138106 GC I!:I+ Voltagw SIR 70S Noi••1l02l 
341.8567 r:2 BSf11J(256,30,-3.0J PICIJ(7,5,3,0.l0\,4084.0,l.OO\,l,rJ 'EZp:NDBSUS 
22~ LABS rezt:l98/l99/205/308 Tr.Il44376A 
lOO A9. 31!:7 

A5.08'E7 
A4.36E7 

r.t.. 

2.21!:7 

l.81!:7 

l.31!:7 

40 8.81!:6 

20 4.4E6 

0'.J-..,.L~:-....,... .... ,........,. .... ...-~~~---...+-__;;i=;-....,.-1....,...;:i:..,..........:;:z~i:;_...:::::i"""'"-.-'-.,i.--,.::::=ii::~ ............ ----.-c..;.........,..:...... ....... .i;.O.OEO 
21:00 281.00 39,00 30:00 

7il.e1U980036 ll-724 Acq: 7-JAN-1998 Ol:28106 GC ZI+ Volt4!18 SIR 70S Noise:l39 
35l.9000 r:2 BSf11J(256,30,-3.0J PJIJJ(7,5,3,0.l0\,556.0,l.OO\,r,rJ 'EZp1NDBSUS 
22IAJIR;:z;E LABS 7'ezt1l98/l99/205/208 rLil44376A 
lO A6. l'E7 

A5.00E7 

Time 

l.5E7 

l .:2E7 

9.3E6 

6.2E6 

3.lE6 

'..l....-...,.---..--..--...---.--....,..--..---.--"'T"--..-....,..--./--....;::::::::::;:::oo-,.. ..... ...,.J. __ ;:::::::::;:>--,.......,.---..,.......,--~--,.........,....LO.OEO 
27:00 28:00 29:00 

7il.e:U980036 ll-724 Acq: 7-JAN-l998 01:28:06 GC ZI+ Volta!fe SIR 70S Noise:l48 
353.8970 r:2 BSUB(256,30,-3.0J PJCD(7,S,3,0.l0\,592.0,l.OO\,r,rJ 'EZp:NDB5US 
22.IAm;L&' LABS rezt:l98/l99/205/208 Tr.Il44376A 
lO AJ. 8E7 

30:00 7'ime 

l.01!:7 

80 A3.29E7 8.3E6 

60 6.21!:6 

40 4.21!:6 

20 2.lE6 

O..:i._.,.,_....,.---...,...---.--....,.---........ --.--....,. ..... ....,... __ ,.........,. __ ....... __ ,1-.~::::::~--..---._..r......,::::==:;:-....,..---...--....--....... --...--....--...-J;.O.OEO 
27:00 28100 29100 

7il.e1U980036 ll-724 Acq: 7-JAN-1998 Ol128106 GC EI+ Volta!l" SIR 70S 
330.9792 r:2 Ezp1NDB5US 
22I.AM;LE LABS 7'ezt::l98/l99/205/208 rLil44376A 
100 26132 26r49 27r04 27129 28•09 28:26 28:42 29:l7 

80 

60 

30:00 

29158 

o..._..,....__...--...--....---...----.---...--....---...----.---...---.---............ --...... --~---.-------.---............ ------~--'--....... ----.i;. 
27100 28100 29100 

7il.e1C1980036 ll-724 Acq1 7-JAN-1998 Ol128106 GC ZI+- Voltage SIR 70S 
409.7974 712 'EZp:NDBSUS 
22.IAm;L&' LABS· 7'ezt1l98/l99/205/208 rLil44376A 
100 

30100 

i 
JO 20 

rime 

1'.Ure 

7.21!:4 

5.SE4 

4.31!:4 

40 2.9t4 

20 l.4E4 

O'.;i..~"'"4....Q~.a...,._...q.-c.._,.w..~...q...o.1.liilop....J.~~w.:.~.a:i.~~~~.th...A-~JL.!~...Jua,.1116...J..~..J..::..::..-OJ~l...!,;IJL!~...._...t.o.OEO 
29100 30100 ~· 
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e1 c.q: I 0 ge 
355.8546 713 BSf11J(356,30,-3.0J P1CD(5,5,3,0.05\,408.0,l.OO\,r,r} 
22~ LABS rezt:l98/l99/305/308 'r:I.Il44376A 
lO A4. on A3 .35E7 

80 

60 A3.l7E7 

40 

37148 38100 381l3 38134 38136 38148 39100 3911.3 39134 39136 39148 30100 
7ile1U980036 ll-734 Ac.qi 7-JAB-l998 Ol138106 r::c KI+ Voltagw !ID 70S I1oiae18J 
357.85l6 713 BS111J(356,30,-3.0} P1CD(5,5,3,0.05\,333.0,l.OO\,r,r1 Itzp1111JB5US 
22.r.AM;J;Z LABS rezt1l98/l99/305/308 'r:I.Il44376A 
lOO A3. Br? 

80 
A.::l.09E7 

60 

40 Al.37E7 

37:48 38100 38:l3 38:34 38136 38148 39:00 39:l3 39:34 39136 39148 30:00 
7ile1U980036 ll-734 Ac.qt 7-JAN-l998 Ol138:06 GC KI+ Voltage SIR 70S Noiae178 
367.8949 7:3 BS'ClB(356,30,-3.0J P1CD(5,5,3,0.05\,3l3.0,l.00\,7,r} ltzp:NDB5US 
22IAM:LE LABS rezt:l98/l99/305/308 'r:I.Il44376A 

. lOO A3. 8E7 

80 

60 

40 

30 

37148 38100 38:l.::l 38•.:14 .:18:36 .:18148 .:19:00 .::l9rl.::l 391.:14 39136 39:48 30:00 
7.1.J.e1U980036 ll-734 Ac.qi 7-JAN-l998 Ol1.::l8106 ~C EI+ Voltage SIR 70S Noiaer80 
369.89l9 71.::l BS'ClB(356,30,-3.0) P1CD(5,5,3,0.05\,3.::l0.0,l.OO\,r,'l'} ltzp:NDB5US 
22LUIGLI: LABS rfUt:l98/l99/.::l05/.::l08 rLil44376A 
lOO Al. 7E7 

80 

60 

40 

30 

l.OV 

.OE6 

O.OEO 
30rl.::l 30134 1'.ia 

9.lE6 

7 • .::ZE6 

5.4E6 

3.6E6 

l.BE6 

O.OEO 
30:l3 30:.:14 riJDe 

7.0E6 

S.6E6 

4.3E6 

3.8E6 

l.4E6 

O.OEO 
30:l.::l 30:.:14 rime 
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t::ql I + 0 git 
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O.OEO 
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7ilerU980036 ll-545 Acq: 7-JaN-1998 Ol:28r06 GC la+ Volb199 SIR 70S Noi•er6424 
407.7818 7:4 BSUB(256,30,-3.0) PlCIJ(7,5,J,O.l0',25696.0,l.00\,7,T) :r%prBDB5US 
22~ LABS Tezt:l98/199/205/208 'JZI#44J76A 
lO A4. 9E7 

A3.94E6 

35r00 J5rl2 J5r24 J5r36 J5r41 36r00 36rl2 36r24 36r36 
7ilerf1980036 11-545 Acq't 7-JMl-1998 Ol:28r06 r;c la+ Volb199 SIR 70S Noi•er4545 
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35r00 J5rl2 J5r24 35r36 J5r4B 36r00 J6rl2 J6r24 36:36 
7ila1C1980036 ll-545 Acq: 7-J3N-1998 Ol:28r06 GC la+ Voltage SIR 70S Noiaa:J509 
417. 8253 r: 4 BSUB(256, JO, -3. 0) PJ!CD(7,5,J, O.l0\,l40J6~ O,l. 00\,r, T) :r%p:BDB5US 
22:IJINfaLE LABS Tezt:198/199/205/208 TI.I#44J76A 
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A7. 76E6 

35r00 35:l.2 35:.U 35:36 35148 36:00 36rl2 36:24 36136 
7ile:C1980036 ll-545 Acq: 7-JAN-1998 Ol:.28106 r:t: la+ Vo.ltage SIR 70S Noiae:3009 
4l9.8220 7:4 BSUB(.256,J0,-3.0J P1CD(7,5,3,0.l0,,l.2036.0,l.00',7,T) Ezp1BDB5US 
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~I I 0 ge 
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cq1 I p 
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Peak Locate Examination: 7-JAN-1998:01:26 File:U980036 
Experirnent:NDBSUS Function:2 Reference:PFK 
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Fi e: U Acq: -J EI+ Vo s 
319.8965 F:2 Exp:NDB5US 
Sample Text:198/199/205/208 TLI#44376A File Text:TRIANGLE LABORATORIES, INC. 
100 Al. 4E7 2.2E6 

80 l.7E6 

60 1.3E6 

40 8.7E5 

20 4.3ES 

O...l.:i:=::;:=r~~-.--.--r--=:::;::::::;=r==~?::;==r=T==r==r==;==r===r=!=r=:r=!-;:::::::;;::::_,.-r-r_:;::=;::..-r-~-r-=:;:=;:::=;=;:~_:;:::::;==i==;="t"""'=r-p=..LO.OEO 
24:48 25:00 25:12 25:24 25:36 25:48 . 26:00 Time 

File:U980036 #1-724 Acq: 7-JAN-1998 01:28:06 GC EI+ Voltage SIR 70S 
321.8936 F:2 Exp:NDB5US 
Sample Text:198/199/205/208 TLI#44376A File Text:TRIANGLE LABORATORIES, INC. 
100 Al. 6E7 2. BEG 

80 2.3E6 

60 1.7E6 

40 l.1E6 

20 5.7E5 

0..1:;=:;:=;:=;::::'.'.:.---.--.--......=::;::::;==;::::::;=~~==::;===;:::=;=;:===;!==~~::;::::...-,.-._:::;:::::::;::::...,_-.-......:::::;=;==:;=;:::::....__.;:::::;=::;:=o:;=;o=;=.,.......t..0.0EO 
24:48 25:00 25:12 25:24 25:36 25:48 26:00' Time 

File:U980036 #1-724 Acq: 7-JAN-1998 01:28:06 GC EI+ Voltage SIR 70S 
331.9368 F:2 ExpiNDB5US 
Sample Text:198/199/205/208 File Text:TRIANGLE LABORATORIES, INC. 
100 1.1E7 

80 8.9E6 

60 6.7E6 

40 4.4E6 

20 2.2E6 

0-L.--..-..-...-.--...._..-T--.--....-~-.--""T-~....--...-...-.---,.=:-.,_,..~--.-~.::;:=:;::=;:::::::;=::::;:::::::;=::;=::;::=::;==;==i==;==;o~""""Fi=f"'==t=-P"""F'----..LO.OEO 
24:48 25:00 25:12 25:24 25:36 25:48 26:00 Time 



Fi e:U Acq: -J 
339.8597 F:2 Exp:NDBSUS 
Sample Text:l98/199/205/208 

EI+ Vo s 

TLI#44376A File Text:TRIANGLE LABORATORIES, INC .. 
100 l.8E7 

80 1.5E7 

60 A3.42E7 l.1E7 

40 7.3E6 

20 3.7E6 

O..i,_~--r~----.--.---.---.~~~~~~~-.-:.~~~:::;=::;:=:::;:=:::;:=:=;==;==;:!:=;::=:::;::=::::;:::::::;:::::::;::::::;::~-.--.--.--.---r~~----.--.--...LO.OEO 
28:12 28:18 28:24 28:30 28:36 

File:U980036 #1-724 Acq: 7-JAN-1998 01:28:06 GC EI+ Voltage SIR 70S 
341.8567 F.:2 Exp:NDBSUS 

28:42 

Sample Text:198/199/205/208 TLI#44376A File Text:TRIANGLE LABORATORIES, INC. 
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80 
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A2.21E7 

28:48 Time 

1. 3E7 

1.0E7 
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40 5.1E6 

20 2. 6E6 

O.i....-.-~-.--.-~--.--~-.--.--.--..---.~--.--=:::::=:::::=s=;:=:::;:=:::;=::;:::::::;::=d=;::=:;;=:;==;:==;:~~=:==::::-.--.---..--.--.--::=.::=...J:..o.oEO 
28:12 28:18 28:24 28:30 28:36 28:42 

File:U980036 #1-724 Acq: 7-JAN-1998 01:28:06 GC EI+ Voltage SIR 70S 
351.9000 F:2 Exp:NDBSUS 
Sample Text:198/199/205/208 TLI#44376A File Text:TRIANGLE LABORATORIES, INC. 

28:48 Time 

100 28·35 1.6E7 

80 1. 2E7 

60 9.3E6 

40 6.2E6 

20 3.1E6 

O..:L~-.--.--.--.--..---.-'-..--.--.--.--.--.--.-....-....-..--~,__,~--:~~~~~~~~~::;:::::;=:::;=::;=::;=::;=:;::=:;::=:;::=;LO.OEO 
28:12 28:18 28:24 28:30 28:36 28:42 28:48 Time 



Flle:0980036 #1-385 Acq: 7-JAN-1998 GC EI+ Vo S 
373.8208 F:3 Exp:NDB5US 
Sample Text:l98/199/205/208 TLI#44376A File Text:TRIANGLE LABORATORIES, INC. 
100 AS. 1E6 1.7E6 

80 l.3E6 

60 l.OE6 

40 6.7E5 

20 3.3E5 

o-1:::=:=:=::::::::::::;:::::==:::::;:::::::::;::;:::;=;:::~:::;::::;::::;:::::;::::S;;=::;=::;~::;=::;:=;::::;=::;=:;=:L,-.--=-::::=::::::::::;::::=:=:::::;~:;::::;:::::;:=::;::::;:~;::::::::=:::.lo.oEo 
33:00 33:06 33:12 33~18 33:24 33:30 33:36 33:42 33:48 

File:U980036 #1-385 Acq: 7-JAN-1998 01:28:06 GC EI+ Voltage SIR 70S 
375.8178 F:3 Exp:NDBSUS 
Sample Text:l98/199/205/208 
100 

TLI#44376A File Text:TRIANGLE LABORATORIES, INC. 
A4. 2E6 

33:54 Time 

1. 3E6 

80 l.OE6 

60 7.7E5 

40 5.1E5 

20 2.6E5 

oJ:=:::::=::::=::::::=:;::::;::::;::::::;=:;:~::::::;.:::;:::::;;:::;::::;:::::::;S:::;::=;:=;:::;!::;=:;:::;::::;=:;::::::;::::;~~~--=-:=:::=::::::=::::::::::::::::::::::::=;::::;:::;::::;::::;:::;::::::=::::J..o.oEo 
33:00 33:06 33:12 33:18 33:24 33:30 33:36 33:42 33:48 

File:U980036 #l-385 Acq: 7-JAN-1998 01:28:06 GC EI+ Voltage SIR 70S 
383.8639 F:3 Exp:NDBSUS 
Sample Text:198/199/205/208 
100 

TLI#44376A File Text:TRIANGLE LABORATORIES, INC. 
33·24 

33: 54 Time 

3.6E6 

80 2. 9E6 

60 2. 2E6 

40 1. 4E6 

20 7. 2E5 

o]=::y~=r=T=r==r=i==i==i"='l~..,......,F'-T"'~F=T-~r--rc=~r-r--r-ir-r--r-i~_.,....:;::::::=:=;::;::;::;:::;::::;::::;=:~=r==r==r~=r-r==r-==r=r=r=r-r=r-io.oEo 
33:00 33:06 33:12 33:18 33:24 33:30 33:36 33:42 33:48 33:54 Time 



Acq: 
441.7428 F:4 Exp:NDBSUS 

EI+ Vo 

Sample Text:l98/199/205/208 TLI#44376A File Text:TRIANGLE LABORATORIES, INC. 
100 AS. 9E6 9.1E5 

80 7.3E5 

60 5.5E5 

40 3.6E5 

20 l.8E5 

O.J....,..-.-"T-..--.--.--..--...--.... ........... ....._.--.--.-.--.-------.-~....-?.'....--~~-r--T-....--..--,,_;:::):::;::;:::::::;:::::':;:=;~~T'-T--,,,.....,""""'F--,.._, __ _... _____ ......... _.r_o.oEo 
39:00 39:12· 39:24 39:36 39:48 40:00 40:12 40:24 40:36 

File:U980036 #1-545 Acq: 7-JAN-1998 01:28:06 GC EI+ Voltage SIR 70S 
443.7399 F:4 Exp:NDB5US 
Sample Text:l98/199/205/208 
100 

TLI#44376A File Text:TRIANGLE LABORATORIES, INC. 
A6. 3E6 

40:48 Time 

9.3E5 

80 7.4E5 

60 5.6E5 

40 3.7E5 

20 1. 9E5 

0..L..-.--..-.--r--.--..-..-.--.--..-..-...-.-..,....-,r-.--.--r-1-.-~~-,.--..-r---.--.--.-,r-r_;:.:;r:;;::::::;:::::;::=~~,,,,,_.;-=;:~,.,_F-T"...,.....,_,.._ __ ~....,...._......,..LO.OEO 
39:00 39:12 39:24 39:36 39:48 40:00 40:12 40:24 40:36 40:48 Time 

File:U980036 11-545 Acq: 7-JAN-1998 01:28:06 GC EI+ Voltage SIR 70S 
469.7779 F:4 Exp:NDBSUS 
sa·mple Text: 198/199/205/208 
100 

80 

60 

40 

20 

File Text:TRIANGLE LABORATORIES, INC. 

O..i...--.---.-...-..-.-.....--..-.----.-...-.---.-..,........,~~~~~~-....-~........:::::::::;:::::;:::;;=<==--'="='"--.,._,....,....-..-......... -..-........... ._..-.--~-.---...-..-.--..--,..-.-L 
39:00 39:12 39:24 39:36 39:48 40:00 40:12 40:24 40:36 40:48 

3.0E6 

2.4E6 

1.8E6 

1.2E6 

6.0E5 

O.OEO 
Time 



TLI Project 
Client Sample: 

Client Project 
Sample Matrix: 
1LI ID: 

Sample Size: 
Dry Weight 
GCColumn: 

2.3,7,8-TCDF 

13C 12-2.3, 7 ,8-TCDF 

44376A 
198/199/205/208 

Culp Aluminum Alloys 
M23TRAIN Date Received: 12117 /97 
194-59-lSAIB Date Extracted: 12/29/97 

Date Analyzed: 01/07 /98 

1.000 
n/a 
DB-225 

1.4 

3.7 

Dilution Factor: n/a 
Blank File: P980094 
Analyst WK 

92.l 40%-130% 

Spilce File: 
I Cal: 
Con Cal: 

SPC2NF04 
PF22206 
P980092 

% Moisture: n/a 
% Lipid: n/a 
% Solids: n/a 

0.77 23:06 

0.77 23:05 

Data Reviewer: _____ t.,,..tf'\J~----- 01109/98 

Triangle Laboratories, Inc.® . 
801 Capitola Drive· Durham, North Carolina 2n13 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

Page I of l c:NP_PSR v?.01. LAJU 410.0lll 

Printed: 1 0: 1 7 01 /09/98 

,... 4" .j (., 



Initial 1li3 calculated Moise Area: Data Reviev By: ra l.00 

The Total Area for each peak vith an ion abundance ratio oataide 
ratio limita has been recalculated accordinq to -thod requirements. 

Paqe No. 1 Liatinq of P980104B.dbf 
01/07/98 Matched GC Peaks / Ratio I Ret. Time 

Compound/ 
M_Z •••• QC.LoCJ Omit Why . .RT. OK Ratio Total.Area ... Area. Peale .1 •• Area. Peale. :l .. Rel. RT Compound. Na.me .. ID .. Flaqs. 

TCDF 0.65-0.89 
304-306 DC NL 0:00 0.77 :l.95 

18::17 0.79 6:17.47 :176.94 

18: 43 RO 1.06 :l0.36 l:l. :l4 

18:55 0.69 16.79 6.85 
18:59 RO l.34 17.17 13.04 
19:05 0. 7:l '8.91 :l0.'8 
19::17 0.75 90:1.06 388.06 
19:35 0.78 765.'1 334.61 
19:42 0.77 l,388.68 60:1.65 

19:53 0.78 701.16 307.:16 
:lO:OO 0.78 ll0.5:l 48.53 
:lO:lO 0.77 7:10.47 31:.2.65 
:l0:19 0.77 l,S:l0.:l3 660.68 
:lO: :l8 0.78 86:l.7:l 376.91 
:l0:37 0.76 :l,531. 77 1,09:1.61 
:lO: 46 0.75 907.79 388.98 
:ll:lO 0.76 5,:146.57 :l,:170.75 
:ll: :ll RO 0.53 9. 77 4 .:ZS 
:ll:27 RO 1.21 :l0.36 13.89 
:21: 36 0.75 l,:l'6.0l 533.16 
:21: 43 0.75 :2:20 . .l6. 94 . .l9 
.ll:51 0.76 1,304 • .l:l 56:2.50 
:l:l: 06 0.75 1,:243.40 534.0:2 
:l:l: .lO 0.77 :l6:l. 66 ll4.06 
:2.l: 31 0.76 1,539.40 664.60 
:l:l: 44 0.75 8.5:2 3.66 
:2:l: 58 0.75 l,.l75.94 548.58 
:l3:06 0. 77 955.l:l 414 .:l3 
:l3:19 0.75 1,471.99 6:19.98 
:l3:35 0.76 1,689.13 731.64 
:l3: 4:l 0.76 1,548.87 669.49 
:l3:55 0.83 8 . .l3 3." 
:l4: 16 RO l.:lO :l.53 1. 71 
:l4: 30 0." 1,00:2.81 4:27.67 
:l4: 40 0.84 :24. 86 11.35 
:l5:15 0.75 :104.37 87.43 

DC WH ::Z5:4:l 0.77 17.9:2 
304-306 35 Peaks 30,4:16.53 

l3Cl:l·TCDF 0.65-0.89 
316-318 DC NL 0:00 0.89 :2. 46 

DC WL 18:31 0.88 3.94 
DC WL :l0:07 RO l.49 4.64 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive· Durham, North Carolina 27713 
Phone: (919) 544-5729 •Fax: (919) 544-5491 

0.79:1-1.101 
0.000 

350.53 0.799 
ll.50 0.811 

9.94 0.819 
9.70 0. 8:l:l 

:l8.43 0.8:l7 
514. 00 0.843 
'30. 80 0.848 
786.03 0.853 
393.90 0.861 

61.99 0.866 
407. 82 0.874 
859.55 0.880 
485.81 0.887 

l,439.16 0.893 
518.81 0.900 

:l, 975. 82 0.917 
8.08 0.9:15 J 

11.50 0.929 
71:1.85 0.936 
l:lS.97 0.9'1 
741. 7:l 0.947 
709.38 0.957 
148. 60 0.968 
874. 80 0.975 

4.86 0.985 J 

7:l7. 36 0.995 
540.89 1.001 :2378-TCDF AN 

84:2.01 1.010 
957.49 1.0::Z:l 
879.38 1.0:l7 

4.49 1.036 J 

l.43 1.051 J 

575.14 l.061 
13.51 1.069 

116.94 1.094 
l.113 

0.957-1.043 
0.000 
0.80:11 
0.871 

Printed: 10:26 01/07/98 

343 



Page No. 2 Listiug of P980l04B.dbf 
O_l/07/98 Matched GC Peaks / Ratio I Ret. Tille 

CompoUDd/ 
M_Z •••• QC.Log Omit Why . . RT. OK Ratio Total.Area ... Area.Pealt.l •• Area.Peak.2 •. Rel.RT Compound. lfallle •. ID .. Flags . 

DC WL 20:33 RO 0.37 5.10 0.890 
DC WL 21:20 RO l.66 4.50 0.924 
DC WL 21:35 RO 0.58 12.ll 0.935 
DC WL 21:50 0.78 29. 42 0.946 

23:05 0.77 2,584.39 1,127.12 l,<157.:Z7 l.000 13Cl:Z·2378·TCDF ISO 
:Z3:42 RO l.17 6.18 4.08 3.49 l.027 
24:03 0. 71 4.00 l.66 :Z.34 l. 04:Z 

DC WH 24:08 RO 0.94 3.68 l.045 
DC WH 25:10 0.73 30.47 l.090 
DC WH :ZS: 3:Z RO 0.59 3.95 1.106 
DC WH 25:38 RO 0.95 :Z.27 l.110 

316-318 3 Peaks 2,594.57 

----------------------- Above: TCDF / TCDD Follova ----------------------

l3Cl2·TCDD 0.65-0.89 0.908-1.092 
332-334 DC llL 0:00 RO l.59 0.96 0.000 

20:29 RO . 0.92 6.07 3.16 3.43 0.948 
:a: 37 0.17 l,705.95 744. 78 961.17 l.000 
:;ii: 54 0.81 2,020.85 903.66 l,117.19 l.013 
:Z2:39 0.67 :Zl.53 8.63 1:2.90 l.048 

DC WH 24: 24 RO l.47 5.42 l.l:Z9 
DC WH 24:30 RO 0.40 3.10 l.133 
DC WH 24:58 RO 0.55 3.29 l.155 

332-334 4 Peaks 3,754.,0 

ColWllD Oescriptiou ..........•. "Why" Code Descriptiou .•••••••• QC Loq Desc ........ . 

M_Z •Nominal Ion Mass(es) 
.. RT. ·Reteution Time (mm:ss) 
Rat.l ·Ratio of M/M+2 Ious 
OK ·RO•Ratio Outside Lim.its 
Rel.RT-Relative Retentiou Time 

••• EDd of Report ••• 

WL·Belov Reteutiou Tille WiDdov A-Peak Added 
WH·A.bove Retention Tille WiDdov 
SN-Below Signal to NoiJse Level 

K·Peak Kept 
D·Peak Deleted 

<M·Belov Method Detection Liait T·Tillle Changed 
llL·Chanuel Specific Noise Level M·Peak Area Chauged 

R·lfallle Changed 
X·Ether Iuterfereuce 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive • Durham, North Carolina 27713 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

l3Cl:Z·2378·TCDD ISl 
l3Cl2-l:Z34-TCDD RSl 

Printed: 10:26 01/07198 

344 



I 0 ge 
303.90l6 BSUIJ(.256,30,-3.0) PICD(S,J,l,O.l0\,.2564.0,0.00\,r,r) 
TJlIANr;LE LABS . Te:z:t:l98/l99/.205/.208 TI.Il44376A 
100 A.2. 7E7 

80 

Al.09E7 
60 

AS. 6.2E6 A6. 65E6 A6.03E6 
A6. 6lE 40 

.20 

19:00 .21:00 .24:00 
ri.le:P980l04 ll-9.2.2 Acq:7-JAN-98 08:31:.29 JrI+ Voltage SIJI. 70P Noise1837 
305.8987 BStnJ(.256,30,-3.0) PICD(5,3,l,0.l0\,3348.0,0.00\,r,I) l:zpiDB.2.25 
'.12.IAl'IGLZ LABS Tezt:l98/l99/.205/.208 . Tr.Il44376A 
lO A.2. 8E7 

80 

Al.44E7 
60 

A7.86E6 
AB. 60:& 

A9.57E6 A7. 4.2E6 AB. 75E6 
40 

.20 

3. 6%6 

.2 • .2%6 

l.5E6 
A4 • .28E6 

7.3%5 

.25:00 

4.SZ6 

3.9%6 

.2.9E6 

l.9E6 
A5.75E6 

9.7ES 

o....,..'-+-...,.....,.._..~,..._+-.,...+-",,...~~~,.._,~....,.....,...,......,....,.....,.-+..,.....,.....,.....,....+-"""".,._+-',.....,.....,,....,,....,.....,.....,....,....,.....,.....,....,.....,.. .... 0.0&0 
l9~00 .20100 .24100 .25100 Till 

ri.le1P980l04 ll-9.2.2 Acq:7-JAN-98 OS:Jl:.29 JfI+ Voltage SI1l 70P 11oise:578 
Jl5.94l9 BSUIJ(.256,30,-3.0) PICD(S,J,l,O.l0\,.23l.2.0,0.00\,r,r) l:zp:DB.2.25 
T1lIAM;I.E LABS Tezt:l98/l99/.205/.208 'J:Lil44376A 
lOO Al. 3E7 3.lE6 

80 .2.4E6 

60 l.SE6 

40 l • .2E6 

.20 6.lES 

o._.,_...,....,.....,....,.....,......,......,.....,_.,._,....,.....,......,.....,.......,... ...... .,......,......,,....,.....,....,.....,.....,......,....,.....,......~_.,. ...... ...,.....,.....,....,.....,......,... ...... .,......,.-""""'_.,._,. ..... o.o:ro 

l9:00 .20:00 .21:00 .2.2:00 .23100 .24:00 
rile1P980l04 ll-9.2.2 Acq:7-J"AN-98 08:31:.29 EI+ Voltage SI1l 70P Noise:65.2 
317.9389 BSUIJ(.256,30,-3.0) PICD(5,3,l,O.l0\,.2608.0,0.00\,r,r) l:zp:DB.2.25 
T1lIANr:I.E LABS Te:z:t:l98/l99/.205/.208 Tr.Il44376A 
lOO Al. 6E7 

80 

60 

40 

.20 

.25:00 2'irl 

3.9E6 

3.lE6 

.2.3E6 

l.6E6 

7.SE5 

o_.,_...,.....,.....,.....,......,......,......,....,.....,.....,.......,......,.-,.....,,....,.....,.....,.....,....,.....,.....,...,.....,.....,....,.....,......,...._.,_.,......,....,....,_,,_, ...... ....,....,....,......,. .... ...,.. ............ o.o:ro 

l9100 .20:00 .21:00 .2.2:00 .23100 
ri.le1P980l04 11-9.2.2 Acq: 7-JAN-98 081311.29 Er+ Voltage SI1l 70P 
375.8364 XzprDB.2.25 
TJlIAM;LE LABS Teztil98/l99/.205/.208 Tr.Il44376A 
100 

so 1813.2 

60 

40 

.20 

.2.2:44 

.24100 .25:00 1'.1a 

.25 3.2 l.lE4 

9.0EJ 
.23:45 

6.8%3 

4.5E3 

.2.3EJ 

o._.,_..,.....,.....,.......-.,......,......, ...... ....,._.,....,.....,....,.....,.....,.......-.,......,......,.....,....,._.,....,....,.....,.....,.....,......,....,_........,. ..... ...,....,.....,.....,......,....,.....,......,....,--.-... ....... 0.o:ro 

19100 .20:00 .21:00 .2.2: 00 .23: 00 .24:00 .25100 T1A 

345 



e: o ge 
3l9.8965 BSUB(256,30,-3.0) Pl'JJ(5,J,l,O.l0\,l630.0,0.00\,:r,:r) 
12.L\liGLE r.A.BS %'tUCt:l98/l99/305/308 'l'X.Il44J76A 
lO 

80 
A9.83E6 

60 

40 

Al.57E6 

4.4E6 

J.5E6 

3.7E6 

l.8E6 

8.9E5 

o~"-4---.--..-.J..,..i...,......,.......,.-'-,.i....~-+-~ ..... .u..~..-~.:;...-?'=i1o..,--.-...,.. ............ ,....'!'-..,.......,.......,......,.___,,.--.,._..,.......,.......,.._---.--~o.ozo 
~t~ Ut~ Dt~ 

:rile1P980l04 ll-923 Ac:q17-JAN-98 08:3lt39 EI+ Voltage SIJl 70P Boiaetl45l 
32l.8936 BSU11(256,30,-3.0) Pl'JJ(S,3,l,O.l0\,5804.0,0.00\,:r,:r) Zzp1DB225 
12~ r.A.BS %'ezt:l98/l99/305/208 'l'X.I#44376A . 
lOO 

80 
Al.35E7 

60 

40 

30 
A:J. 00E6 · AJ.SSE6 

24:00 25:00 ~-

o_.,.~---~ ....... L.,.J...,. __ ,__.,...~~~j...,},...-..,...,.......,......;;;;:..f--T"C..,_...,.......,.__.po....p...,.......,.......,.~.--..-...... -..-..---...-...... -.-...... ---~o.oEo 
20:00 3l:OO 33:00 33:00 

:ril.erP980l04 ll-933 Acq:7·J1Ul-98 08r3l:29 EI+ Voltage SIJl 70P :troiae:648 
337.8847 BSUB(356,30,-3.0) Pl'JJ(S,3,l,O.l0\,3593.0,0.00\,:r,:r) :t:rprDB325 
12.?AMaLZ r.A.BS %'ezt:l98/l99/305/308 'l'L3:#44376A 
lO A4. 8E7 

A4.8:2E7 

80 

60 

40 
Al.53E7 

20 

A:J.60E6 

34:00 25: 00 %'.1me 

l.4E7 

l.lZ7 

8.3E6 

5.6E6 

:J. 8E6 
A3.:J6E6 

O...i..,. .... ,.-.,...._,..-.. .... ~4-...... --1~...--.---r""""...-..,...-.. ...... .._,..._~...,.. ...... --,.-.,...._,,__,, .... ,__...,.....,..__,.---~..,.......,......, ...... .,...._,,__,, .... ._O.OEO 
30:00 3l:OO 3:2:00 33:00 

7il.eiP980l04 ll-923 Aoq:7·J1Ul-98 0813l::29 :t:I+ Voltage SI1l 70P :Noiae143l 
33l.9368 BSUB(:J56,JO,-J.O) Pl'JJ(5,3,l,O.l0\,l7:J4.0,0.00\,:r,:r) Zzp:DB:J:J5 
12.?AMaLZ r.A.BS %'ezt:l98/l99/:J05/:J08 %'Lil44376A 
lOO A!J. 4E6 

80 A7.4SE6 

60 

40 

20 

:24: 00 :25 I 00 7'.1Jlle 

:J.SE6 

2. 0E6 

l.5E6 

9.8ES 

4.9E5 

o . ....,. __ ,__.,._..,.....,.......,.---..-.,.......,.....,. __ ,__.,.......,......,.......,.._.~+-+-..,.....,.......,.---,.....,.......,......,.......,.---~.,......,..._,. __ ,__.,._..,.....,.......,. __ ~o.ozo 
301 00 :Jl' 00 32100 33: 00 

:ril.e1P980l04 ll•923 Aoq:7-J1lN-98 08131139 KI+ Voltaga SIJl 70P Boi•e1270 
333.9338 BSUB(356,30,-J.O) Pl'JJ(5,J,l,O.l0\,l080.0,0.00\,:r,7) Zzp1DB225 
12I.AM;LB r.A.BS %'ezt:l98/l99/:JOS/:J08 'l'L3:#44376A 
lO Al. 

A9.6l:Ef 
80 

60 

40 

30 

34:00 25100 1"1a 

:J.9Jl6 

2.4E6 

l. 8Jl6 

5.9E5 

o...i..,.-..---...-....-............ ---..-..--.--.----..-....-.................. .__,._+-+-........... --.---............ -.-..... --.---~...-..,......,.-...--...-...-....... .....,.---~o.ozo 
:20100 :Jlt 00 33100 33100 34100 . :25' 00 2'iai 

346 





z W. USS 2!.S Pei< t~ 
Hei.jt .51 r.d.ts Spll 21 ~ 

¥• rlle ncM IE5 
Dta ,lle nc11e ff:f'9184 

58 Rm.liim 118) 
h4> ruber 1 
Iooi.zati.oo m EI• 
SuU.dliJ1 'tU.n&: 
Rd I lasses 2!.!25, !8.9i61 

5 A 2!.125 J 3:1.9792 
B 313.116 K 331.SJS . 
c l'j,&/ L 333.931 
D 315.9419 ~ 3i5.SJ4 
E 317.SJS 
F 319.8$5 
G !1.89! 
H '£1.8847 
I 3!.91! 

Chinl I 31.9'92 PY< tq> 

5 Heljt ,J !Jlits Spit 21 f4:t 
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TLI Project: 
~-:lient Sample: 

44376A 
201-204 

Client Project 
Sample Matrix: 
1LI ID: 

Culp Aluminum Alloys 

Sample Size: 
Dry Weight 
GC Column: 

2,3,7,8-TCDD 
1.2.3,7,8-PeCDD 
1,2.3,4,7,8-Hx.CDD 
1,2,3,6,7,8-Hx.CDD 
1.2.3. 7,8,9-Hx.CDD 
1,2.3.4.6.7,8-HpCDD 
1,2.3.4.6.7,8,9-0CDD 

2,3,7,8-TCDF 
1.2.3.7,8-PeCDF 
2,3,4,7,8-PeCDF 
~ 2.3,4,7,8-Hx.CDF 
• .2.3.6,7,8-Hx.CDF 
2,3,4,6.7,8-HxCDF 
1,2,3.7,8,9-HxCDF 
1,2.3,4.6,7,8-HpCDF 
1,2,3,4,7,8,9-HpCDF 
1,2,3,4,6,7,8,9-0CDF 

Toca! TCDD 
Toca! PeCDD 
Toca! HxCDD 
Toca! HpCDD 

Toca! TCDF 
Toca! PeCDF 
Toca! HxCDF 
Toca! HpCDF 

M23TRAIN 
194-59-19A-D 

1.000 
n/a 
DB-5 

ND 
0.02 
ND 
0.02 
0.03 

EMPC 
0~16 

0.29 
0.07 
0.12 
0.23 
0.09 
0.12 
ND 
0.43 

EMPC 
0.31 

0.22 
0.24 
0.33 

EMPC 

15 
1.6 
0.96 
0.65 

Triangle LabOratories, Inc.® 

Date Received: 
Date Extracted: 
Date Analyzed: 

Dilution Factor: 
Blank File: 
Analyst 

0.004 

0.01 

0.007 

5 
6 
5 

13 
12 
8 
3 

Page 1 of2 

801 Capitola Drive· Durham, North Carolina 2n13 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

Method 23 PCDD/PCDF Analysis (a) 
Analysis File: U980035 

12117/97 
12129197 
01/07/98 

n/a 
U980026 
JM 

0.09 

0.05 

0.42 

0.18 

1.5 
1.6 
1.0 
0.70 

Spike File: SPMIT204 
!Cal: Uf 51058 
Con Cal: U980025 

% Moisture: n/a 
% Lipid: 
% Solids: 

1.58 

1.12 
1.20 

0.91 

0.76 
1.73 
1.65 
1.23 
1.22 
1.27 

1.10 

0.83 

n/a 
n/a 

29:36 

32:50 
33:07 

39:37 

24:40 
28:35 
29:16 
32:02 
32:08 
32:37 

35:01 

39:49 

1_ 

1_ 
1_ 
1_ 
JB_ 

B_ 
1_ 

1_ 

1_ 

MIT.Z.)'SR •1.01, UR.5 6.10.081 

Printed: 10:51 01/10/98 
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TLI Project 
Client Sample: 

13Cir2.3.7,8-TCDF 
13Cir2.3.7.8-TCDD 
13Cirl.2.3.7,8-PeCDF 
13C12-l,2,3,7,8-PeCDD 
13C12-l.2.3.6,7,8-HxCDF 
13C12-l.2.3,6,7,8-HxCDD 
13C12-1.2.3,4,6,7,8-HpCDF 
13C 1r 1,2,3 ,4,6, 7 ,8-Hpcp D 
13C12-l,2,3,4,6,7,8,9-0CDD 

13C12-2.3.4.7,8-PeCDF 
13C12-l.2.3,4,7,8-HxCDF 
13C12-l.2.3,4,7,8-HxCDD 
13C12-l.2.3,4.7,8.9-HpCDF 

37Cl.-2,3,7,8-TCDD 

13C1rl,2,3,7,8,9-HxCDF 
13C12-2.3,4,6,7,8-HxCDF 

13C1rl.2.3,4-TCDD 
13C12-1.2.3.7,8,9-HxCDD 

44376A 
201-204 

. 2.9 
3.0 
3.1 
2.7 
3.4 
3.6 
3.2 
3-5 
6.5 

3.7 
3.3 
3.5 
3.8 

3.3 

3.3 
3.3 

73.l 
75.1 
76.4 
68.3 
85.4 
89.4 
79.9 
86.7 
81.3 

92.0 
82.6 
86.8 
93.8 

82.8 

81.4 
82.8 

Method 23 PCDD/PCDF Analysis (a) 
Analysis File: U980035 

40%-130% 
40%-130% 
40%-130% 
40%-130% 
40%-130% 
40%-130% 
25%-130% 
25%-130% 
25%-130% 

(_, 

40%-130% 
40%-130% 
40%-130% 
40%-130% 

40%-130% 
40%-130% 

0.75 
.0.80 
1.47 
1.49 
0.50 
1.23 
0.44 
1.04 
0.85 

1.51 
0.52 
1.22 
0.42 

0.50 
0.51 

0.83 
1.26 

24:37 
25:20 
28:34 
29:36 
32:08 
32:48 
35:00 
36:03 
39:36 

29:15 
32:02 
32:43 
36:32 

25:21 

33:23 
32:37 

25:09 
33:07 

Data Reviewer: ------...\;-i+-d ______ 01110/98 

Triangle Laboratories, Inc.® 
801 Capitola Drive • Durham, North Carolina 27713 
Phone: (919) 544-5729 •Fax: (919) 544-5491 

Page 2of2 MIT2.J'll • l .O I. URS 6.10.081 

Printed: 10:51 01/10/98 

350 



In~tial .... Date ... 

Data Review By: ~ _\_t\tt~ Calculated Noise Area: 

The Total Area for each peak with an ion abundance ratio outside 
ratio limits has been recalculated accordin9 to method requirements. 

Paqe No. 
01/10/98 

Compound/ 

1 Listin9 of 09800358.dhf 
Matched GC Peaks I Ratio / Ret. Ti.me 

6.44 

M_Z .... QC.Loq Omit Why .. RT. OK Ratio Total.Area •.. Area.Peak.! .. Area.Peak.2 .. Rel.RT Compound.Name .. ID .. Flaqs. 

TCDF 0.65·0.89 0.867-1.079 
304-306 DC NL 0:00 0.83 42. 23 0.000 

NK 21:28 RO 0.61 162.22 70.57 116.53 0.872 
K 21:58 0.85 197. 45 90.49 106.96 0.892 
K 22:13 0.85 222. 91 102.59 120.3:2 0.903 
K 2:2:37 0.75 859.68 367.39 492.:29 0.919 
K 2:2:57 0.81 574. 89 256. 77 318.1:2 0.932 
K 23::21 0. 74 682.02 :290. 28 391. 74 0. 949 
K 23:36 0.75 504.63 216. 22 288.41 0.959 

23:50 0.75 651.63 278. 55 373.08 0.968 
24: 02 0.74 797.03 339.00 458.03 0.976 
24: 13 0.76 338.58 146 .19 192.39 0.984 
24: 28 0.70 277. 03 113.73 163.30 0.994 
24: 40 0.76 1,416.06 610.62 805. 44 1.002 2378·TCDF AN 
25: 05 0. 77 350.18 152.10 198.08 l. 019 
25:17 0.70 31:.2.13 128.53 183.60 l. 027 
26:23 RO 0.90 69. 77 35.42 39. 42 1.072 

304-306 15 Peaks 7,416.21 

l3Cl:2·TCDF 0.65-0.89 0. 959-1. 041 
316-318 DC NL 0:00 RO l. 08 13.10 0.000 

DC WL 23:35 0. 8:2 19:2.25 0.958 
24: 14 0.75 96.67 41.33 55.34 0.984 
24:37 0.75 15,930.94 6,807.62 9,123.32 1.000 13Cl2·2378·TCDF ISO 
25:03 RO 1.00 287.45 161.66 162.40 1. 018 
25:20 RO 0.41 101.21 44 .03 107.09 1. 0:29 
:25: 33 RO 2.00 32.13 36.35 18.15 1.038 

DC WH :25: 41 0.76 51.33 1. 043 
DC WH 25:55 RO 2.99 18.39 1.053 

316-318 5 Peaks 16,448.40 

----------------------- Above: TCDF / TCDD Follows ----------------------
TCOD 0.65-0.89 
3:20-3:22 DC NL 0:00 0.79 8.10 

NK :22:48 0.78 3:27.67 
NK :23:12 0. 77 :215.09 
D D SN 23:29 0.80 44. 09 
K 24:10 o.85 114.:27 
D D SN :24: 37 RO 1.96 12.4' 

:24: 49 0.81 44.33 
:25:15 0.70 135.20 

D D SN 25::21 RO 0 .46 :l:il.:23 
0 0 SN :25:31 RO 1.05 14.44 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive· Durham, North Carolina 2n13 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

0.895-1.047 
0.000 

143.23 184.44 0.900 
93.88 121.:21 0.916 

0.927 
5:2.44 61. 83 0.954 

0.972 
19.81 24 .5:2 0.980 
55.56 79.64 0.997 

1.001 :2378-TCDD AN 
1.007 

J 

J 

J 

J 

J 

J 

J 

J 



Page No. List.ing of 09800358.dbf 

Ol/l0/98 Mat.ched GC Peaks I Ratio I Ret. Ti.me 

Compound/ 
M_Z .... QC.Log Omit Why .. RT. OK Ratio Total. Area .... Area. Peak. l. . 

D D SN .:Z5:4l 0.66 19.9.:Z 

D D SN :25: 53 RO 0.43 6.87 

D D SN :26: ll RO 1.:20 :2. 99 

·o 0 SN .:26:19 RO 0.59 11. 65 

3.:Z0-3:2.:Z 5 Pea Jes 836.56 

37Cl·TCDD 
3.:28 DC NL 0:00 4.38 

DC WL :23:05 30.68 

DC WL :23: 13 13 . .:26 

:23:58 371.58 371.58 
.:25::21 10,346.40 10,346.40 
.:25:45 .:23:2.04 :23:2.04 
.:25:57 14. 36 14.36 
:26:00 :25.95 :25.95 
:26: 0:2 :25.66 :25.66 
:26:05 39.74 39. 74 
:26: 13 53.49 53 .49 
:26: :28 6.94 6.94 
:26:34 :2:2. 76 :2:2. 76 
:26: 40 l0.68 10.68 

328 ll Peaks ll, 149. 60 

l3Cl:2·TCDO 0.65-0.89 
332·334 oc NL 0:00 RO :2.48 l.:Z.50 

.:24 :ll 0.84 79.48 36.36 

.:25:09 0.83 H, 863. 24 6,7:26.10 
:25::20 0.80 l.:Z,486.8l · 5,539.70 
.:ZS: 40 RO 1.19 428.43 287.59 

33:2·334 4 Peaks :27,857.96 

----------------------- Above: TCDO I PeCDF Follows 

PeCDF l.3:2·l.78 
340·34:2 oc NL 0:00 RO 0.74 3.36 

:26: 35 1.56 539.70 3:28.93 
0 0 SN :26:53 RO 0.:28 3.65 

0 0 SN :27:13 RO 3.:27 15.05 
:27:34 1.48 180.4:2 107. 54 
:27:43 1.53 1,196.09 7:24.00 
:27:53 1.50 291. OS 174.51 
:28: l:2 1.4:2 490.70 :288.30 
:28:17 l.54 589.59 357.34 

M :28: :29 1.66 :2:29 .10 143. 00 
AN :28:35 1.73 :228.80 145. 00 

:28:44 1.40 :214. 30 l.:24.95 
:28:5.:Z 1.46 3:28.5.:Z 195.00 

D D SN 29:01 RO 1.95 17.37 
:29:16 1.65 388.97 :24:2. 46 
29:25 1.49 526.09 315.23 
l9:44 RO l.90 70.51 5:2.61 
29:59 RO 1 . .:23 .:ZS. :24 15.34 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive • Durham, North Carolina 2n13 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

Area . Peale . .:Z .. Rel. RT Compound. N11.111e .. ID .. Flags. 

l.014 
l. 0:2.:Z 
1.034 
1.039 

0.9.:Zl·l.079 
0.000 

0.911 
0.916 
0.946 
1.001 37Cl·TCDD CLS 
1.016 
1.0.:24 
1.0:26 
1. 0.:28 
1.030 
1.035 
1. 045 
1. 049 
1.053 

0.9:21·1.079 
0.000 

43.1:2 0.955 
8, 137 .14 0.993 13Cl.:Z·l:.234·TCDD RSl 
6, 947 .11 1.000 13Cl:.2·:2378·TCOD ISl . 

:24:2. 05 1.013 

---------------------

0. 9:25· l. 065 
0.000 

:210. 77 0.931 
0.941 
0.953 

77..88 0.965 J 

47:2.09 0.970 
116.54 0.976 J 

:202.40 0.987 
:23:2. :25 0.990 
86.10 0.997 J 

83.80 1.001 1:2378·PeCDF AN J 

89.35 1.006 J 

133. 5.:Z 1.011 J 

1.016 
146.51 1.0.:25 :23478-PeCOF AN 
:210.86 1.030 

:27.65 1.041 J 

12.48 r.oso J 



Page No. 
01/10/98 

Co111pound/ 

3 Listing of U98003SB.dbf 
Matched GC Peaks / Ratio / Ret. Time 

M_Z .... QC.Log 0111it Why .. RT. OK Ratio Tot.al.Area ... Area.Peak.! .. Area.Peak.2 .. Rel.RT Co111pound.Name .. ID .. Flags. 

340-342 

13Cl2·PeCDF 
3S2·3S4 

3S2·3S4 

30: 14 RO 1. 88 
lS Peaks 

l. 32-1. 78 
DC NL 0:00 RO 1.28 

27:42 
28: 10 RO 
28:34 
28:Sl RO 
29:1S 
29:46 RO 
29:S6 RO 

7 Peaks 

l.S8 
1. 27 
1. 47 
2.34 
1. Sl 
1.11 
0. 46 

34.SS 
S,333.63 

0.38 
249.7S 

8.87 
12,9S9.42 

364.S7 
ll,Sl7.03 

7S.81 
8.S7 

2S,184.02 

2S.SO 

1S3.10 
S.39 

7,7:20.06 
334.43 

6,920.7S 
46.08 
5.21 

13. SS 1. OS8 

0.860-1.140 
0.000 

96.6S 
4.2S 

S,239.36 
142.97 

4,S96.28 
41. 70 
11. 38 

0.970 
0.986 
1.000 13Cl2·PeCDF 123 IS2 
1.010 
1.024 13Cl2·PeCDF 234 SURl 
1.042 
1.048 

J 

--------------------·· Above: PeCDF / PeCDD Follows ·-·-················· 

PeCDD 
.3S6·3S8 

3S6·358 

D 

M 

D 

13Cl2·1?eCDD 
368-370 

368-370 

1. 32-1. 78 
DC NL 0:00 RO 1.31 

27:49. RO 0.94 
D SN 28:17 RO 0.94 

28:33 
:28: 41 
28: Sl 
29: 01 RO 
29: 05 
:29: 18 RO 
29:27·RO 
:29:36 
29:44 

D SN 30:0S RO 
DC SN 30:1S 

1. 57 
1. SS 
l. 49 
2.S3 
1. 36 
1. 79 
1. 03 
1. 58 
l. 48 
1. 87 
l. 66 

DC SN 3 0 : 31 RO 0. 9 7 
10 Peaks 

1. 32· l. 78 
DC NL 0:00 RO 1.08 

28:31 RO l.OS 
28:39 RO 0.73 

DC SN 29:01 RO 0.40 
29:36 1.49 
29: 44 RO l. 97 
30:08 RO 0.96 
30:20 RO 3.69 
30:28 RO 0.32 
30:30 RO 1.27 

8 Peaks 

0.:28 
27S.70 

21.SO 
198.31 

47.:29 
120.28 

19. 41 
4S.76 
54.80 
25.85 
35.80 
23. 04. 

18.74 
2.93 
l. 63 

846.24 

0.21 
10 .10 

7.70 
2.02 

5,98S.74 
946.18 

:28.43 
13.87 
S.03 

13.90 
7,0l0.9S 

167.S8 

121.08 
28. 71 

72.07 
19.23 
26.40 
38.51 
lS. 71 
21.90 
13. 74 

6.14 
4.68 

3,S86.44 
731. 60 
17.28 
20.07 
3.06 
8.4S 

Above: l?eCDD / HxCDF Follows 

HxCDF 
374-376 

l.OS·l.43 
DC NL 0:00 1.16 

31:04 1. 22 
23.81 

313.97 

Triangle Laboratories, Inc.® AnalyUcal Services Division 
801 Capitola Drive • Durham, North Carolina 2n13 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

17:2.68 

0.935-1.0:22 
0.000 

179.01 0.940 
0.956 

77.23 
18.S8 
48.21 
7.61 

19. 36 
21. 49 
lS.27 
13.90 

9.30 

0.965 
0.969 
0.97S 
0.980 
0.983 
0.990 
0.99S 
1.000 12378-PeCDD 
1. oos 
1.016 
l.022 
1.031 

0.86S-l.13S 
0.000 

S.87 0.963 
6.42 0.968 

0.980 

AN 

2,399.30 1.000 13Cl2·PeCDD 123 IS3 
371.05 LOOS 
17.91 1.018 

S.44 1.025 
9. 46 l. 029 
6.63 1.030 

0.962-1.047 
0.000 

141. 29 0. 967 

J 

J 

J 

J 

J 

J 

J 

J 

J 

Printed: 1 0:51 01110/98 
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. Pa9e No. 
01/10/98 

Compound/ 

4 Listin9 of 09800358.dbf 
Matched GC Peaks I Ratio I Ret. Time 

H_Z •.•. QC.Lo9 Omit Why .. RT. OK Ratio Total.Area ... Area.Peak.! .. Area.Peak.2 .. Rel.RT Compound.Name .. ID .. Fla9s. 

A 

D 

374-376 

l3Cl:2·HxCDF 
384·386 

384·386 

D 

31:13 l.27 
31::22 RO 0.84 
31:31 l.21 
31:40 RO l.00 
3:2: 02 
32:08 
32: 16 RO 
32: 24 
32:37 

SN 33:23 RO 

33:28 
11 Peaks 

l.:u 
l.2:1 
0. 92 
l. 38 
l. 27 
l. 69 
1.18 

0.43·0.59 
DC NL 0:00 RO 0.68 

31:05 0.5:2 
31:12 
32: 0:2 
32:08 
3:2:37 
33:23 

6 Peaks 

O.Sl 
0.52 
0.50 
0.51 
0.50 

741. 24 
64. 40 

101. 98 
50.89 

589.83 
. 27:1.50 

62.05 
103.50 
:193.93 

16.:26 
59.80 

:2,654.09 

6.93 
37.54 
66.54 

6,804.:29 
9,982.93 
8, 7:23. 69 
6,607.26 

32, 2:22. 25 

414. 36 
35.65 
55.76 
28.17 

3:24.84 
. 149. 77 

34.35 
60.00 

164.31 

32.36 

1:2.90 
22. 47 

2,322.38 
3,328.07 
:2,941.31 
2,188.08 

3:26. 88 . 0. 971 

4:2.:24 0.976 
46. :2:2 
:28.26 

264 .99 
122.73 

0.981 
0.985 
0.997' l.23478-HxCDF 
l. 000 1:23678-HxCDF 

37.44 1.004 
43.50 1.008 

l:Z9.6:Z 1.015 :234678-HxCDF 
1.039 1:23789~HxCDF 

:27. 44 l.041 

0.876·1.1:24 
0.000 

:24. 64 0. 967 
44. 07 0. 971. 

AN 

AN 

AN 
AN 

4,481.91 0.997 13Cl:2-HxCDF 478 SUR2 
6,654.86 1.000 13Cl:2·HxCDF 678 IS4 
5,78:2.38 1.015 13Cl2-HxCDF 234 ALT2 
4,419.18 1.039 l3Cl2-HxCDF 789 ALTl 

J 

J 

J 

J 

J 

J 

J 

-----··------·-···-··· Above: HxCDF / BxCDD Follows -······-----·--··----

HxCDD 
390·392 

390·392 

D 

D 

D 

D 

H 

l3Cl2·HxCDD 
402-404 

402-404 

HpCDF 
408-410 

1.05·1.43 
DC NL 0:00 RO 1.02 

31:34 1.18 
D SN 31:51 RO 1.52 

32:01 
. 32: 13 

D SN 32:23 

1.:28 
1.30 
1.09 

D SN 32:37 RO 2.21 
D SN 32:45 RO 1.62 

DC NL 

32:50 1.12 
33:07 1.:20 

5 Peaks 

0:00 
32:13 
32:43 
32: 48 
33:07 

4 Peaks 

1.05·1.43 
l. 28 
1. 37 
1. 2:2 
1. 23 
1. 26 

6.97 
61.00 

3. 32 
:276.41 
136.48 

:29. 36 
7.73 

16.40 
45.83 
5:2.70 

57:1.42 

7.50 
25.59 

4,904.99 
7,7:21.36 
8,680.94 

21,332.88 

33.03 

155 .17 
77 .15 

24.20 
:28.70 

14.80 
:2,69:2. 26 
4,25:2.55 
4,832.80 

--·----·-----·-------· Above: HxCDD I RpCDF Follows 

DC NL 0:00 
35:01 
35:17 

0.88·1.20 
1.16 
1.10 
l.06 

9.81 
867.57 
186.41 

453.76 
95.91 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive • Durham, North Carolina 2n13 
Phone: (919) 544-5729 • Fax: (919) 544-5491 · 

0. 958-1. 014 
0.000 

27.97 0.962 
0.971 

121.24 0.976 
59.33 0.982 

0.987 
0.994 

J 

J 

AN 0.998 123478-HxCDD 
21.63 l.001 123678-HxCDD 
24.00 1.010 123789-HxCDD 

AN J 

AN J 

0.970-1.030 
0.000 

10.79 0.982 
2,212.73 0.997 13Cl2-HxCDD 478 SUR3 
3;468.81 1.000 l3Cl2-HxCDD 678 IS5 
3,848.14 1.010 13Cl2-HxCDD 789 RS2 

0.996-1.049 
0.000 

413.81 l.000 1234678-HpCDF AN 
90.50 l.008 

Printed: 10:51 01/10/98 
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l?aqe No. 
01/10/98 

Compound/ 

5 Listing of U980035B.dbf 
Matched GC l?eaks I Ratio / Ret. Tillle 

M_Z .... QC.Loq Omit Why .. RT. OK Ratio Tot.Al.Area ... Area.l?eak.l .. Area.l?eak.::Z .. Rel.RT Compound.Name .. IO .. Flaqs. 

408·410 

0 

0 

M 

0 

13Cl::Z·HpCOF 
418·4:20 

418·4:20 

HpCDD 
424·4:26 

4:24 ·4::26 

0 

M 

0 

M 

0 

l3Cl2·HpCDD 
436-438 

436·438 

OCOF 
44:2·444 

M 

35::26 0.97 

D SN 36:17 RO 0.53 
D SN 36::23 RO ::Z.06 

0 

36:33 RO 
SN 36:53 

4 Peaks 

l. 24 
l.00 

0.37-0.51 

DC NL 0:00 RO 0.52 
35:00 
35:30 RO 

36: 3:2 
36:55 

4 Peaks 

0.44 
l. 52 
0. 42 
0.37 

211.:28 
3. 94 
2. 9:2 

78.95 
8 .25 

1,344.21 

14.54 
5,704.28 

11.84 
4,:289.75 

63.97 
10,069.94 

104 .16 

48.10 

1,736.88 
1:2.49 

1,279.16 
17.19 

107 .1:2 l. 01:2 
1.037 
1.040 

38.70 l.044 1234789-HpCOF 
1.054 

0. 943·1.114 
0.000 

AN 

3,967.40 
8.22 

3.010.59 
46.79 

l.000 13Cl:2·HpCOF 678 IS6 

l.014 
1.044 13Cl::Z·HpCOF 789 SUR4 

1.055 

····-·············-··· Above: HpCDF / HpCDO Follows ·················-··· 

0.88·1.20 

DC NL 0:00 RO 1.36 
DC WL 35:09 RO 0.66 

35:18 RO l.2:2 
D SN 35::26 

36:03 RO 
DC NH 36: 33 RO 

2 !?ea.ks 

1.14 
0.86 
3.03 

0.88·1.20 
DC NL 0:00 RO 0.83 

35:16 
36:03 

::Z !?ea.ks 

l.02 
l. 04 

::Z.86 
8.30 

125.87 
16.01 

119.26 
7. 20 

245.13 

7.79 
27.75 

5,466.45 
5,494.20 

75.40 

60.80 

14 .01 
2,786.97 

0.975-1.005 
0.000 
0.975 

61.70 0.979 
0.983 

70.30 1.000 1234678-HpCOD 
l.014 

0.972·1. 028 
0.000 

13.74 0.978 

AN 

::Z,679.48 1.000 13Cl2-HpCOO 678 IS7 

············-------··· Above: HpCDD / Octa·CDD and CDF Follows ·-········ 

0.76·1.02 

DC NL 

DC WL 

DC WL 

DC SN 

0 :00 RO 
34: 43 
35:33 RO 
36:22 RO 

DC SN 36:37 RO 
DC SN 37:10 
DC SN 37: 26 RO 
DC SN 3 7 : 31 RO 

DC SN 37:39 RO 
DC SN 37:53 RO 
DC SN 38:11 RO 
DC SN 38:19 RO 
DC SN 38:36 RO 

DC SN 38:41 
39:18 RO 

39: 49 
40:18 RO 

0.04 
0.83 
1.31 
0.55 
l.17 
l. 01 
l. 34 
0.51 
1.07 
0.58 
0.47 
1.60 
l. 20 
0.88 
l. 06 
0.83 
1.43 

0.13 
0.53 
0.96 
l. 83 
1.98 
2.23 
l. 29 
l. 95 
l. 87 
1.70 
2.27 
l. 42 
l .. 87 
l.45 
3.61 

41:2. 00 

2.59 

2.02 
187.00 

1.96 

0.899·1.101 
0.000 
0.877 
0.898 
0.918 
0.925 
0.939 
0.945 
0. 947 
0.951 
0.957 
0.964 
0.968 
0.975 
0.977 

1.91 0.992 
225.00 1.005 OCDF 

1.37 1.018 

AN 

J 

J 

J 

Triangle Laboratories, Inc.®. Analytical Services Division 
so 1 Capitola Drive • Durham, North Carolina 2n13 Printed: 10:51 01/10/98 
Phone: (919) 544-5729 • Fax: (919) 544-5491 355 



Page No. 6 Listing of 09800358.dbf 
Ol/10/98 Matched GC Peaks / Ratio I Ret. Ti.me 

Compound/ 
M_Z .... QC.Log Omit Why .. RT. OK Ratio Total. Area ... Area. Peak . l. . Area. Peak. :2 .. Rel.RT Compound. Name .. 

DC SN 40: :2:2 RO 0. 46 :2.51 1.019 
DC SN 40:5:2 RO :2.44 0.51 l.03:2 

44:2-444 3 Peaks 418.:20 

OCDD 0.76-1.0:2 0.899-l.101 
458-460 DC NL 0:00 RO 1.67 0.06 0.000 

DC SN 39::25 RO 0.38 0.59 0.995 
39:37 0.91 167.97 80.05 87.9:2 1.000 OCDD 
39:56 RO 0.41 3.76 l.77 4.33 1.008 

DC SN 40:04 RO 0. :26 0.81 1.01:2 
458-460 :2 Peaks 171. 73 

13Cl:2-0CDD 0.76-l.0:2 0.996-1.004 
470-47:2 DC NL 0:00 l. 00 0.08 0.000 

39:36 0.85 7,695.65 3,5:26.36 4,169.:29 1.000 13Cl:2-0CDD 
470-47:2 1 Peak 7,695.65 

Column Description ............ "Why" Code Description ......... QC Log Desc ........ . 

M_Z ·Nominal Ion Mass(es) 
.. RT. -Retention Time (mm:ss) 
Rat.l -Ratio of M/M+:l'Ions 
OK -RO•Ratio Outside Limits 
Rel.RT-Relative Retention Time 

••• End of Report ••• 

WL-Below Retention Time Window A-Peak Added 
WH-Above Retention Time Window 
SN-Below Signal to Noise Level 
<M-Below Method Detection Limit 
NL-Channel Specific Noise Level 

K-Peak Kept 
D-Peak Deleted 
T-Time Changed 
M-Peak Area Changed 
N-Name Changed 
X-Ether Interference 

ID .. Flags. 

AN J 

ISB 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive • Durham, North Carolina 2n13 Printed: 10:51 01/10/98 
Phone: (919) 544-5729 • Fax: (919) 544-5491 356 



1'ile:U980035 ll-724 Acq: 7-JAN-l998 00:29:l7 GC EI+ Voltage SIR 70S Noiae:9553 
303.90l6 1':2 BSUB(256,30,-3.0) PJCD(9,5,3,0.l0\,382l2.0,l.00\,1',r) !:%p:BDB5US 
rRIAHr;LE :t.AIJS re.rt:20l-204 7'Lil44376A 
lOO A6. lE6 

80 

l.2E6 

9.8%5 

60 A3.39E6· 7.3%5 

40 A2.l6E6 4.9%5 
A2.90E6 

20 2.4E5 

o'~~ ...... --....:::.,..:i'"4-~--¢--..,......i.,..-.:~~.,..;:..,.~-..,...J~.::;.,~"-,~.,..::i.,....,,..~"'-ii-=~,.:i...,....,.~"9'"~ ........... ..t.o.ogo 
22: 00 23 I 00 25 t 00 26 I 00 

1'i.le:CT980035 ll-724 Acq: 1-JAN-1998 001291l1 r:c EI+ Voltage SIR 10S Boia•:ll558 
305.8981 1't2 BSUB(256,30,-3.0J PJCD(9,5,3,0.l0\,46232.0,l.00\,1',T) !:%p1.RDB5US 
rR.r.ABGLE :t.AIJS T8%t:20l-204 '1!Lil44316A 
lOO AB. 5E6 

A3.94E5 

riae 

l.6E6 

l.2E6 

9.3E5 

6.2:&5 

3.lE5 

01,+.'"-..:::......-.-i~~~i,..c."""'....,...,.,...~~--~.f-~"'""'--l.,....~~=-;:.i......,...::~~~-;J-~~~:....,_."""""""'-<~""" ... ...,.t.o.oxo 
25~00 26100 Ti.me 

1'i.le:CT980035 ll-724 Acq: 1-JAN-1998 00:29tl7 GC EI+ Volta!7'1 SIR 10S Noiae:3990 
315.9419 1':2 BSUB(256,30,-3.0) PJCD(9,5,3,0.l0\,l5960.0,l.00\,1',TJ Ezp:BDB5US 
rR.L\Nr:LE :t.AIJS T8%t:20l-204 '1!Lil44376A 
100 A6. lE7 l.6E7 

l.3E7 

60 9.6E6 

40 6.4E6 

20 3.2E6 

o,....___,. ..... .,...... ................................... ...-...-....... --....-............. --..-..... --..--...--.--..--..._...,.;: ......... .,... ..... ....,. ..... _..,...._,. ..... ,.......,___,. ..... .,...... ............ ~o.oxo 
22:00 23:00 24:00 25:00 

1'i.le:U980035 ll-724 Acq: 7-JAN-1998 00:29:17 GC EI+ Voltage SIR 70S Noiae13699 
317.9389 1':2 BSUB(256,30,-3.0J PED(9,5,3,0.l0\,l4796.0,l.00\,1',T) Erp1.RDB5US 
'I:RIANl:LE :t.AIJS Te.rt:20l-204 '1!Lil44376A 

26:00 Ti.me 

100 A9. 2E7 2.lE7 

80 l.7E7 

60 l.2E7 

40 8.3E6 

20 4.lE6 

o,~....,.--...-.,.......,... ............ ,.... ..... ....,. ..... ,_...,.......,........,. ..... .,,--,.......,. ..... ,__..,,.._,.. __ ,i.-~ ......... --...... .,.... ..... ._ ..... ,_..,...._......,. ..... .,......_,,... ....... ~o.oxo 
22:00 23:00 24:00 25t00 

1'i.letU980035 11-724 Acq: 7-JAN-1998 00:29:17 GC EI+ Voltage SIR 70S 
330.9792 1':2 l:zp:NDB5US 
TRIANr;LE LABS Te.rt:20l-204 7'Lil44376A 

26:00 Time 

100 21:56 22:42 23:29 24t02 2=4~:~3~4 ........ ,,._,.-.,.._~2~5~:~25:..... ....... ,,,...;2~6~·0~4;...,.,~2~6~:2::.;..7_.._..~ 

22100 23:00 24100 25:00 
1'i.le1U980035 ll-724 Acq1 7-J1Ul-l998 00t29:l7 GC EI+ Voltage SIR 70S 
315.8364 1':2 l:zp:N1JB5US 
rRIANGLE :t.AIJS Tezt:201-~04 %Lil44376A 
lO 

23t25 

26a00 

.2.4E4 

l.9E4 

l.4E4 

9.6E3 

4.8E3 

,~_,.l.W..lo~~-'r-K""""",_,.,.....,......,..u..,..i.1-f--!. .... ~.w.i..-~-.--,.aoii.,...aJ,...1.;l.ll.,.Dl.l..!liilJ~"-1..!;.,a!;!.l..;.,..~!.1-1.~ll,J..:!1¥~.IU.Ql!.!~~:lt:.O.OEO 
23:00 25100 26:00 1'.ime 



rile1U9800J5 ll-724 Acq1 7-J'AN-1998 00129il7 GC U+ Voltage SIJl 70S Noi••il7BB' 
Jl9. 8965 1':2 BS1111(256, JO, -J. 0} PED(7,5,J, 0 .lO\, 7l52. O,l. 00\,r, 'r) rzp1BDB5US 
1'RI.AM;LZ LABS 'reit120l-204 'J:Lil44J76A 
lO 

231 00 24 I 00 2$100 26100 
7il•1U9BOOJ5 ll-724 Acq: 7-JJIN-l99B 00129il7 GC Ia+ Voltage SIJl 708 Noua1226l 
J2l.B936 1'12 BSU1J(256,JO,-J.O) PlCD(7,5,J,O.l0\,9044.0,l.OO\,l','r) rzp1BDB5US 
1'RIANG:Ja' LABS 'reit120l-204 'J:Lil44376A 
lOO. 

BO. 

60. 

40. 

20. 

Al.2lE6 

A7.96E5 

J.4E5 

1'.1a 

J.szs 
J.o:zs 

2.JE5 

l.5E5 

7.5E4 
A8.54E4 

0.1~:.....,.~.,...tL,..~"'""';..,..;~~ ........... """..,....:~.....;:;o.'°"'~,.:=....,...'--r-....l.~..ip;:::a-1..;:.::...~....:;. ...... ...,~,.._~ .... --~ O.OEO 
'23 I 00 24 I 00 25 I 0,0 26 I 00 

Z'ile1U980035 ll-724 Acq1 7-JJIN-1998 00129:17 GC EI+ Voltage SIJl 708 Noise:B772 
JJl.9368 1':2 BSUB(256,JO,-J.O) PED(7,5,J,O.l0\,J50B8.0,l.OO\,r,r) rzp1BDB5US 
1'Jf.IANGz;.P: LJIJIS 'rezt:20l-204 'rLil44J76A 
lOO. A6. JE7 

40 

20 

5.54E7 

'riae 

l.7E7 

l.JE7 

l.OE7 

6.7E6 

3.4E6 

0'..+-............ ...,.... ...... ,__....,.. ....................... ..,...__, ...... ...,.... ...... ,_. ......................... --.,.......~..i....,.....::::::;.--o;a..-.,. ...... ..,...__, ...... ..,... ...... ,_.....,.. ...... ~ O.OEO 
23100 24100 25100 26:00 

Z'ile:U9BOOJ5 ll-724 Acq: 7-J]U(-1998 00129:l7 GC EI+ Voltage SIR 70S Noise:J52B 
JJJ.9338 1'12 BSD'11(256,J0,-3.0) PED(7,5,J,O.l0\,l4ll2.0,l.OO\,r,r) J!:z:p1BDB5as 
1'RIANf:LZ LASS 'rezt:20l.-204 'rLil44376A 
lOO . , AB. 4E7 

BO 

60 

40 

20 

6.95E7 

O·~-----.---.---..... --..---.---...,...----.....,--...,.. __ .,.... __ ,__...,.. __ .,...."--,........,..~o;....:;~...,..--...... --.......... --...,...----.....,~ 
23100 24100 25100 26100 

Z'ile1U9BOOJ5 ll-724 Acq1 7-J1lN-l99B 00129:l7 GC EI+ Voltage SIR 70S Noi•e12l92 
327. 884 7 r:2 BSllII( 256,30, -3. O) PXD(7,5,3, 0 .l.O'i, 8768. O,l.. OO'i,J', T) Ezp1NDB5as 
1'RIAN!aLE LASS 'rezt:20l-204 'rLil44376A 
lOO Al. JES 

BO 

60 

40. 

20 

'r.U.e 

2.0r7 

l.6E7 

l. .:JD 

8.0E6 

4.0E6 

O.OEO 
1';ia 

.ov 

.sv 

O...+-............ ...,.. ...... __ __, ...... ..,... ...... __ ....,.__.::::;.. ...... ,..........,. ...... ..,... ...... ,__..,... ...... .,.......,..-...,....::::..--...... --..-............ ..,......., ...... ..,... ................. ~o.ozo 
23100 24100 25100 

Z'ile10'9800J5 ll-724 Acq: 7-.DB-1998 00129il7 GC EI+ Voltage SIJl 70S 
JJ0.9792 1':2 J!:z:p1RDB5US 
1'RI.AM;LB LABS 'rezt:20l-204 'rLil44J76A 
lO 22157 23129 24102 24154:25109 25125 

23100 24100 25100 

26100 1'.1a 

26100 

358 



P.!J.e1U980035 ll-724 Ac:q1 7-J7Jl-l998 00129:17 GC EI+ Voltage SIR 70S Noi•e:l020 
339.8597 r:2 BSUB(256,J0,-3.0) P1CD(7,5,3,0.l0\,4080.0,l.OO\,r,T) 1:JcprBDB5US 
!r.R.IAM;Lr LAJIS Tezt:20l-204 'J!Lil44316A 
lOO A7. 4E6 

A3.57E6 

21:00 28:00 29100 30:00 
P.!J.e10'980035 ll-724 Ac:q: 1-JD-1998 0013.9111 r;c U+ Voltage SIR 70S Noiseil379 
341.8567 r:2 BSUB(256,J0,-3.0) P1CD(7,5,3,0.l0\,55l6.0,l.OO\,r,T) 1:Jcp1BDBSUS 
!121I~ LAJIS Te.rt:20l-204 rr.Il44376A 
100 A4. ~6 

A2.32E6 A2.llE6 

20 

.n6 

.lZ6 

0•.J-..,t-~ ......... ,,_,,...._,..--~_,..:......i;..,........,__;::c;;-;;;.....,...i.....,..::~ ...... .:J:;:.~;,.....:....----.-'--ii;._~--~ .... ---~ ...... .o.....,......_,. ____ .i:.. 
27:00 28100 29100 30:00 

P.!J.e:U980035 ll-724 Acq: 7-JAN-1998 00:29:17 GC EI+ Voltage SIR 70S Noise:llS 
351.9000 P:2 BSUB(256,30,-3.0) PJCD(7,5,3,0.l0\,460.0,l.OO\,P,T) :tt:z:p:NDB5US 
!r.RIAMaLZ LAJIS Te.rt:20l-204 rr.Il44376A 
lOO A7. 2E7 

A6.92E7 

Time 

2.0E7 

BO l.6E7 

60 l.2E7 

40 B. 0E6 

20 4.0E6 

0.J-..---.--....---..--..--....---..-........ ---.---.--...,..--..-~--.:;::=-.--.--....,J.--,;:::==.---...-----...--..,....--.--...,...--._LO.OEO 
27:00 28:00 29:00 

P.!J.erU980035 ll-724 Acq: 7-JAll-1998 00:29:17 GC EI+ Voltage SIR 70S Noise:90 
353.8970 r:2 BSUB(256,30,-3.0) P1CD(7,5,3,0.l0\,360.0,l.OO\,r,TJ :tt:z:p:NDB5US 
TRIANt:I.E LAJIS Te.rt:20l-204 '.t!Lil44376A 
lOO AS. 4E7 

A4.60E7 
80 

30:00 Time 

60 8.0E6 

40 5.3E6 

20 2.7E6 

0.J.-.,..--.--...,...--...--.--....... --...-_,.-.....,........,,..-...,..--...-~--.:;::=-,....~,....._,L--.;==-.------,.........,..--..--..---.---._LO.OEO 
27:00 28:00 29:00 

P:ile1U980035 ll-724 Acq: 7-JAll-1998 00:29:17 GC EI+ Voltage SIR 70s 
330.9792 P12 Ezp1N1JB5US 
!r.RIAM;LE LAJIS Te.rt:20l-204. '.t!Lil44376A 

30:00 

lOO 26153 27:ll 21:36 27:51 28:l9 28•42 29117 29:42 30:ll 
'---~""""--_., ...... _,_.._ __ ..,_ ____ .,_.-.;......-~ ..... ----...... 

27100 28100 29100 
P:ile10'980035 ll-724 Acq1 7-JMl-1998 00129117 QC EI+ Voltage SIR 708 
409.7974 r:2 ZZp1NDB5US 
!?RI.AM;LZ LABS Te.rt:20l•204 !fr.Il44376A 
lO 2756 

29100 

30:00 

30:00 

Ti.me 

Ti.me 

.7E4 

359 



e: cq: I I 0 g9 

355.8546 7:2 BSU11(256,J0,-3.0) P1'D(5,5,J,0.05\,336.0,l.OO\,P,T) 
nlIANGLE LABS Tezt:20l-204 rLil44376A 
100 Al. BE6 

Al.2"6 
BO 

60 
A7.2lZ5 

40 

27:48 28100 28:12 28124 28136 28148 29100 29:12 29124 29136 29148 30100 
7il.e111980035 ll-724 Acq1 7-JAB-1.998 00129117 r;c EI+ Voltage SIR 708 Noiae166 
357.8516 712 BSU11(256,J0,•3,0) P1'D(5,5,J,0.05\,264.0,l.00\,7,T) Xzp1BDB5US 
rRIAM:Ll: LABS Tezt120l-204 rLil44376A 
100 Al. 9E6 

BO 

60 
A7. 735 

40 

20 
Al.2lE5 

27:48 28100 28:12 28124 28r36 28148 29100 29:12 29124 29136 29:48 30:00 
l'il.e111980035 ll-724 Acqt 7-.71Ur-l!J98 00:29:17 r;c ZI+ Voltage SIR 70S Noiae165 
367.8949 7:2 BSU11(256,30,-3.0) P1'D(5,5,3,0.05\,260.0,l.00\,7,T) Xzp:NDB5US 
~IAM;LE LABS Te.zt:20l-204 rLil44376A 
100 A3. 9E7 

80 

60 

40 

20 

27:48 28100 28112 28:24 28136 28148 29100 29:12 29124 29136 29148 30100 
l'il.e111980035 ll-724 Acq1 7-JAB-1998 00129117 r;c EI+ Voltage SIR 70S Noiae16l 
369.8919 712 BSU11(256,J0,-3.0) PJCD(5,5,3,0.05\,244.0,l.OO\,P,T) Xzp1NDB5US 
2'.2.IAM::I;E' LABS Te.JCt:20l-204 rr.Il44376A 
100 A2. OE7 

80 

60 

40 

20 

4.lZS 

3.3E5 

2.4%5 

l.6E5 

s.~4 

O.OEO 
30124 Tia 

4.4E5 

3.5E5 

2.6E5 

l.BE5 

B.BE4 

30rl2 30:24 Tille 

l.lE7 

8.5E6 

6.3E6 

4.2Z6. 

2.lE6 

o.ozo 
30:12 30124 Tiae 

7.lE6 

5.6E6 

2.BE6 

.4E6 

04--,...,..,..,..,..,..,..,.....,..,..,..,..,..,..,..,..,..,...,..,..,..,.....,..,.....,..,..,..,..,.....,..,.....,..,..,..,..,..,..,..,...,..,...,..,..,..,..,..,..,..,....4"-,-,..,..;J,..,...;:;.~~..,.,..,..,..,...,.. ....... ....,..,....,..,..,.....,.L..O.OEO 
27:48 28100 28:12 28124 28136 28148 29100 29:12 29:24 29136 29148 30100 30rl2 30124 

l'il.e111980035 ll-724 Acq1 7-JAN-1998 00129:17 t:c EI+ Voltage SIR 70S 
330.9792 Pr2 XzprNDB5US 
2'.RI.AM;LJ: LABS Te.JCt120l·204 rr.Il44376A 

lOO 27151 28:19 28 42 29103 29:17 29142 29155 30rll 

80 

60 

40 

20 

Tia 

3.BE7 

2.BE7 

l.9E7 

9.4E6 

0·-+-. .......................................... .,........,..,..,..,..,.....,..,..,..,.....,,.....,,.....,..,..,...,.,. .............................................................. ,.....,,......,.....,..,..,...,... ...................... .,...,..,..,...,.....0.oEo 
27:48 28100 28:12 28124 28136 28148 29100 29rl2 29124 29136 29:48 30100 30rl2 30124 Till 

360 



:rile:Cl980035 ll-384 Acq: 7-J1Ul-l998 001,.:J9:J.7 GC EI+ Voltage SIR 70S Noiae:6387 
373.8:108 7:3 BS111J(:156,30,-3.0} PlCD(1,S,3,0.J.0\,25548.0,J..OO\,:r,rJ l!Zp1NDB5US 
22.rAM:LZ LABS Tezt:.:JOJ.-:104 TLil44376A 
J.00 A4. 4Z6 

AJ.25E6 

Al. 73E6 

20 

J..2E6 

9.7E5 

7.JE5 

4.9Z5 

2.4E5 
AJ.24E5 

O!.l.,.,~..,.;....,...,.;;;;;.~~~,,.:..,.~'""""l"?r"¢:T::;::r;:,;::;::;:;:,~:;s;..,..;:ip~l""l""'P:;=;;io,...::;"'i"P.,.,....,..,..,..,..,..,.......,.~~ .... ,..,.,.....,.~..,.,.~ o.ozo 
3J.100 3lil2 3l1.:J4 3l136 3l148 32100 321J.:1 32124 32136 32148 33100 331l2 

:rile1C1980035 ll-384 Acq1 7-J1fN-l998 001:19:J.7 GC EI+ Voltage SIB 708 Noiae1552l 
375.8l78 713 BSU11(256,J0,-3.0} PJCD(7,5,3,0.J.0\,22084.0,l.OO\,:r,r} Z%p1NDB5US 
1!RIAM9LZ LABS Tezt::20l-204 TLil44376A 
J.00 A3. 7E6 

80 

60 

40 

20 

A2.65E6 

J3124 33136 

A:Z. 74Z5 

33148 r.i. 

9.7E5 

7.8E5 

5.8E5 

3.9E5 

l.9E5 

. o.i,..,""""'.,..,.;;~...,.;~..;:;t,~~.,_,.;:;i....,.,..,.""""'~.,.,.1-f-i..;;..,.,;;;;.::;!:;=;;::;!!;::;ic;..,~::;::i.:;i:i,r.,..,.,.,.,..,..,.,..,..,..,""'""'~f"P=!~~~.,..,..t"'!""!'.,..,...,.,...f. O.OEO 
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383.8639 713 BS111J(:156,30,-3.0} PXD(7,5,3,0.J.0\,6240.0,J..OO\,:r,r) Ezp1NDB5US 
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385.86l0 7:3 Bst11J(256,30,-3.0) PlCD(7,5,3,0.l0\,9l84.0,l.OO\,l',T) Erp:NDB5US 
12.IAM::LE LABS Tazt;:20l-204 TLI#44376A . 
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:rile1C1980035 ll-384 Acq1 7-J11N-l998 001291l7 GC EI+ Vo.luge SIR 70S 
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nlI.un;.z;E LABS rezt:20l-204 rr.Il44376A 
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Cql I I + !J9 
389.8156 r:3 BSUB(256,30,-3.0J P1CD(7,5,3,0.l0•,7720.0,l.OO\,r,TJ 
1'.2~ LABS Tezt:20l·204 '17.Il44376A 
lOO Al. 5E6 

BO 

60 

40 A7.7lES 

A3.30E5 
20 

31:36 31:48 32:00 32:l2 32124 32:36 32:48 33100 33:l2 
P1le1Cl980035 11•384 Acq: 7-J3N-l99B 00129117 t;C KI+ Voltage SIR 70S Noiae1l884 
39l.Bl27 r:3 BSUB(256,30,-3.0} P1CD(7,5,3,0.l0\,7536.0,l.OO\,r,TJ E:lcp:NDB5US 
1'RI.A.mO'Ll!' LABS Tezt:20l-204 '17.Il44376A 
lOO Al. lE6 

so 

60 

40 

A2.BOE5 
20 

31:36 31:48 32:00 32:12 32:24 32:36 32:48 33:00 33:l2 
P.ile1U980035 ll-384 Acq: 7-JAN-1998 00:29117 (;C EI+ Voltage SI1l 70S Noiae:2l03 
401.8558 r:3 BSUB(256,30,-3.0} PJ!J)(7,5,3,0.l0\,84l2.0,l.OO\,r,TJ 1!:Jcp:NDB5US 
1'.2~ LABS TeJCt:20l-204 '17.Il44376A 
lOO A4. 3E7 

A4.25E7 

so 
A2.69E 

60 

40 

20 

31:36 31:48 32:00 32:l2 32:24 32:36 32:48 33100 33:12 
r.ile:U9S0035 ll-3S4 Acq: 7-J'JUl-1998 00129:l7 t:C EI+ Voltage SIR 70S Noise:l644 
403.8529 r:3 BSU1J(256,30,-3.0J PJ!J)(7,5,3,0.l0\,6576.0,l.OO\,r,TJ Ezp1RDBSUS 
1'RIAM:I:E LABS TeJCt:20l-204 '17.Il44376A 
lOO A3. 5E7 

A3.47E7 

so 

60 

40 

20 

3l:36 31148 32:00 32:l2 32124 32136 32148 33:00 
P.ile1U9S0035 ll-384 Acq: 7-JAB-1998 00129117 i;c KI+ Voltage SIR 708 
392.9760 r:3 Ezp1NDBSUS 
1'RIAM:9LE LABS T«U:t120l-204 'l!Lil44376A 

4.7E5 

3.7E5 

2.SES 

9.4E4 

4.0ES 

3.2E5 

2.4E5 

l.6E5 

7.9E4 

O.OEO 
33:24 33:36 Time 

l.2E7 

9.9E6 

7.4E6 
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2.5E6 

O.OEO 
33:24 33:36 Tille 

l.OE7 

S.lE6 
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1'il•tU980035 ll-545 Acq: 7-JAN-1998 OO::Z9tl7 i;c EI+ Voltagw SIR 70S Noi••1::Z634 
407.7818 1':4 BSUB(:Z56,JO,-J.OJ PJCD(7,S,J,O.l0,,l0536.0,l.00,,1',r) ZzptRDB5'US 
DIAICLE LABS rezt::::ZOl-:Z04 Tr.Il44376A . 
10 A4. 4E6 

A5.4lE5 

35100 3511.:Z 351::Z4 35136 35148 36100 311.U 361::Z4 36136 
1'ile1U980035 11•545 Acqt 7-J1Ul-l998 00:.29:17 !;C EI+ Voltage SIR 708 lloiaer227l 
409.7789 1':4 Bst11J(:Z56,30,-3.0J PJCD(7,5,3,0.l0\,9084.0,l.00\,1',r) Zzp:RDB5'U8 
1'llIAMOLZ LABS rezt::::ZOl-:Z04 7!Lil44376A 
100 A4. 4E6 

A4.33ES 

35100 3511.:Z 351::Z4 35t36 35148 36:00 3611.:Z 361::Z4 36:36 
1'ile.:U980035 ll-545 Acq: 7.-J1Ul-l998 00r::Z9il7 !;C EI+ Vo.ltage SIJl 708 Noiae:::Z6.20 
417.8253 1':4 BSUB(256,30,-3.0J P1CD(7,5,3,0.l0\,l0480.0,l.00\,1',X) !!z:p:RDBS'US 
1'll.r.A1V1:LZ LABS Tezt:::ZOl-204 'l:Lil44376A 
lO Al. 4E7 

Al.::Z8E7 

35100 35:1.:Z. 35::24 35:36 35:48 36:00 36:1.:Z 36:.:Z4 36:36 
1'ile1U980035 ll-545 Acq: 7-JAN-1998 00::29117 !;C EI+ Vo.ltage SIR 70S Noiae:5050 
419.82.:ZO 1':4 BSUB(:Z56,30,-3.0) PKD(7,5,3,0.l0\,20200.o,l.00\,1',rJ !!z:p1NDB5US 
1'll~ LABS Xezt::ZOl-204 'l:LI#44376A 
100 A3. 7E7 

36148 37100 

36148 37100 

36:48 37100 

l.1%6 

8.5ES 

6.4E5 

4.JE5 

::Z.lE5 

0.0EO 
1!1.lle 

l.OE6 

8.lE5 

6.lES 

4. OE5 

::Z. OE5 

O. OEO 
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::Z.5E6 

l.6E6 
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9.6E6 
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35100 3511.:Z 351::Z4 35:36 35148 36100 3611.:Z 

1'ile1U980035 ll-545 Acq: 7-JAN-1998 001::Z9il7 !;~ EI+ Vo.ltage SIR 70S 
430.97.:Z9 1'14 Ezp1NDB5US 
1'RI.ANG'Ll: LABS Xei:t:::ZOl-:Z04 'l:LI#44376A 
100 

35:10 35119 35:51 36:00 36: l:Z 

361::Z4 36148 37100 

36:.:Z6 

o . ....,. .............................. ..,....,....,...,....,...,........,... ............... _,...,...,-,...,...,-,...,...,_,...,...,..,...,...,..,.. ............................ ..-............ --...... -.-..-. ............ ..-...... ..-...-,.1-
35:00 3511.:Z 35124 35:36 35148 36:00 36:12 36:.:Z4 

1'ile1U980035 ll-545 Acq: 7-J11H-l998 001:29117 !;C EI+ Vo.ltap SIR 70S 
479.7165 1'14 Zzp1NDB5U8 
DI.Am&t.Z LABS Tll%t:1::ZOl-::Z04 'l:Lil44376A 
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7.4E3 
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t:q: I I Q ge 
42J. 7766 714 llSU11( 356, JO,--J. 0 J PJCD( 7, 5 ,J, O.J.O't,JIJ.6. O,J.. OO't,.:r, !r.J 
1'.ILUCLZ LABS rart120J.-204 'JZil44J76A · 
J.00 A7. 4'E5 

BO A6.J.3'E5 

60 

40 

20 

35tl2 35tl8 35124 35130 35136 35142 35148 35154 36100 36106 36112 3611B 
7i.le1U9B0035 ll-545 Acq: 7-JAB-l99B 00129117 GC :r:z+ Voltage SIR 708 Noi•e1699 
425.7737 714 llSUB(256,30,-3.0} P1CD(7,5,3,0.lO't,2796.0,J..OO't,.7,%'} Zzp1NDB5US 
1'.I~ LABS rart:20l-204 'IZil44376A 
100 A6.34'E5 
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20 

35tl2 35tl8 35124 35130 35136 35:42 35148 35154 36:00 36106 36:12 36:18 
7i.le1U980035 ll-545 Acq1 7-JAN-1998 00129tl7 Ge :r:z+ Voltage SIR 70S Noise:l9B3 
435.Bl69 714 BSUB(256,30,-3.0} P1CD(7,5,3,0.lO't,7932.0,l.OO't,r,rJ Zzp1NDB5US 
D.IAM;L'E LABS rezt:20l-204 'IZil44376A 
lO 

BO 
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40 

.20 
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l.6E5 
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.7i.le1U9B0035 ll-545 Acq1 7-JJIN-1998 00129117 GC KI+ Voltage SIR 70S Noise:2379 
4J7.Bl40 714 BSUB(256,30,-3.0J P1CD(7,5,J,O.lO't,95l6.0,J..OO't,r,rJ Zzp1NDB5US 
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7ile:U980035 11-545 Acqt 7-.nN-1998 00:39:17 GC EI+ Voltage SIJl 70S 110iae:776 
443.7399 7:4 SSU11(256,30,-3.0} PlCD(7,S,3,0.l0\,3104.0,l.OO\,;r,~J Ezp:BDB5US. 
22.IAM::tZ LABS ~ezt:201-.204 '.rr.Il44376A 
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l.5E5 

7.6E4 

J.8E4 

'..j,a,.,.....,....._a,..,..,-.,_..,,_,._,.....,._,....,.....~,-...~.,._~,_..,....""""l.....,_.,...., .......... ..,.....,.....,......,.~..,..._,.......,.i=T=::;:::~~ ............. ~o.oEo 
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100 

90 

80 

70 

60 

50 

40 

35:01 35:26 
36:l3 

34:46 

36:56 37:38 

10 

0~¥.J.1:1411!!!,!lll,::!ll!~~:ll,!..!.L,!ll...µ.~!1¥Jo~~.!Jl.!..ILl,J~.Llji~!l.l!J!!ll~...ir'+"~ 
35:00 36:00 37:00 38100 39:00 

40:00 41100 'T1Jle 

l.SE4 

1.4E4 

l.2E4 
40:05 l.U4 

39:35 40139 
9.lEJ 

7.7EJ 

6.lEJ 

4.6E3 

3.UJ 

1.5E3 

O.OEO 
40:00 41:00 ~.1.IP 

364 



cq'I I I 0 g9 

457.7377 :1'14 BSU11(256,30,-3.0J P1CD(7,5,J,O.lO\,lOB.O,l.00\,:1',T) 
22IAMi:tl: LIUl8 TezC120l-204 TLil44376A 
100 AB. lE5 

BO 

60 

40 

39130 39:36 39142 39148 39154 40100 
:l'il.e1U980035 ll-545 Acq1 7-J1Ul•l998 00129117 t;C 1U+ Voltage 8I1l 708 Boi•e1l5 
459.7348 :1'14 B8UB(256,30,•3.0) P1CD(7,5,J,O.l0\,60.0,l.OO\,:l',T) JD:p1BDJ15U8 
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:l'ile1U980035 ll-545 Acq: 7-J7aN-l998 00:29:17 t;C 1U+ Voltage SIR 708 Boiae122 
471.7750 :1'14 BSUB(256,30,-3.0) P1CD(7,5,3,0.l0\,88.0,l.OO\,:l',7') Xzp1KDB5U8 
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PPM 
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Peak Locate Examination: 7-JAN-1998:00:28 File:U980035 
Experirnent:NDBSUS Function:2 Reference:PFK 
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/lvVV\. .... ·-
w VVV\o'li .. -. , nl~· \ 
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~ 

"' 
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417.01774 

c..o 
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(.Y) 



Fi e:U Acq: -JAN- EI+ Vo age SIR 
319.8965 F:2 Exp:NDB5US 
Sample Text:201-204 TLI#44376A File Text:TRIANGLE LABORATORIES, INC. 
100 25 · 15 8.7E4 

00 24:49 O./DX-1-YX ~J.1= ~.<.ff l/V\ I/JD{/& 6.9E4 
60 5.2E4 

40 3.5E4 

20 1.7E4 

o-+c--=---.-~..;-,r--~-.-~-T--=--.-~~i-i-·~-.-~-r-~-.----'---.r--J.£.-~-=-L...,=>C.-.;~-"'<.--...Li..<-"-l'--';.x_-.-.:-~..:....-....:.....=..:::.._;..L.L.;'"--..,,.._o.oEo 
24 :00 25:00 ·26:00 Time 

File:U980035 #1-724.Acq: 7-JAN-1998 00:29:17 GC EI+ Voltage SIR 70$ 
321.8936 F:2 Exp:NDB5US 
Sample Text:201-204 TLI#44376A File Text:TRIANGLE LABORATORIES, INC. 
100 1. 3E5 

BO 24 :ll l.OE5 

60 7.5E4 

40 5.0E4 

20 2.5E4 

O-i:.....:__ ........ ~~...--~.....:--=-~:...:..x..~-=-~~~.._:._~~~....:.....--=:._...--~::,___:~c.:::.~~'....:......~.c:;,,J.:..=::::>0o~~~':!J_~>t....=~itLO.OEO 
24:00 25:00 26:00 27:00 Time 

File:U980035 #1-724 Acq: 7-JAN-1998 00:29:17 GC EI+ Voltage SIR 70S 
331.9368 F:2 Exp:NDB5US 
Sample Text:201-204 TLI#44376A File Text:TRIANGLE LABORATORIES, INC. 
100 25·09 1. 7E7 

BO l.3E7 

60 1.0E7 

40 6.7E6 

20 3.4E6 

0-1-~-y--'---ir--~-.-~-T-~--r~~.--L--.-__::_-r-_:::=r====;r==~..-~....,.....~-r-~--.~~..--~...-~-r-~--..~---r-L-O.OEO 
24:00 25:00 26:00 27:00 Time 



File:0980035 ffl-724 Acq: 7-JAN-1998 00:29:17 GC EI+ 
339.8597 F:2 Exp:NDBSUS 
Sample Text:20l-204 TLI#44376A File Text:TRIANGLE LABORATORIES, INC. 
100 

80 

60 

28:06 28:12 28:18 

Al. 43E6 

28:24 28:30 28:36 
File:U980035 #1-724 Acq: 7-JAN-1998 00:29:17 GC EI+ Voltage SIR 70S 
341.8567 F:2 Exp:NDB5US 
Sample Text:201-204 TLI#44376A File Text:TRIANGLE LABORATORIES, INC. 
100 

80 

28:42 

5. 3'E5 

4.3ES 

60 AB. 61ES 3. 2ES 
40 2.lES 

20 l.lES 

0-4--.---T--.--.__,.--..--.--..---.-.,--.--.---.--.--.--.--r-~~~'-.----.--~----.-----.-~-.-~--T--.--.__,.--.--.--.--.--..--..---.-.,-~0.0EO 
28:06 28:12 28:18 28:24 28:30 28:36 

File:U980035 #1-724 Acq: 7-JAN-1998 00:29:17 GC EI+ Voltage SIR 70S 
351.9000 F:2 Exp:NDBSUS 
Sample Text:201-204 TLI#44376A File Text:TRIANGLE LABORATORIES, INC. 

28:42 Time 

100 28·34 2.0E7 

80 1.6E7 

60 l.2E7 

40 B.OE6 

20 4.0E6 

0-L-----.-----.-----.-----.--.--.--.--.--.---..--..--..--..--.--.--.--.--.--.--.--.--.--.---..--=;:::::__,_-.--.--.--.--.--.-~::::;:=::;::=;::=;::=:;::::::::;::=;:::::......LO.OEO 
28:06 28:12 28:18 28:24 28:30 28:36 28:42 Time 

00 
c..o 
(.Y) 



Fi e:U Acq: -JAN- C EI+ Vo 
355.8546 F:2 Exp:NDB5US 
Sample Text:201-204 TLI#44376A File Text:TRIANGLE LABORATORIES, INC. 
100 8.2E4 

80 A2.19E5 6.6E4 

60 4.9E4 

40 3.3E4 

20 1.6E4 

0....1-,_,,_......,.~-.....~~~~~~~~-.--:....~~.--.::::::::=:::;::==;::=;::::=;:::.-.-~~~~~..-=:._::c,...:::...;~-.....~~--.--::..,..:..-.--..:;_~~~.::::,,.,;LO.OEO 
29:00 29:12 29:24 29:36 29:48 30:00 

File:U980035 #1-724 Acq: 7-JAN-1998 00:29:17 GC EI+ Voltage SIR 70S 
357.0516 F:2 Exp:NDB5US 
Sample Text:201-204 TLI#44376A File Text:TRIANGLE LABORATORIES, INC. 

30:12 30~24 Time 

100 Al.39E5 5.6E4 

80 4.5E4 

60 3.4E4 

40 2.2E4 

20 1 .. 1E4 

0..L.,~'._....~~~~~~~~~..:_._:~--~~6:::::==~:::;:L~~~:_.::~::::::~~~~~_;:::~:;:!.._~;=::;~~~~O.OEO 
29:00 29:12 29:24 29:36 29:48 30:00 

File:U980035 #1-724 Acq: 7-JAN-1998 00:29:17 GC EI+ Voltage SIR 70S 
367.8949 F:2 Exp:NDB5US 
Sample Text:201-204 TLI#44376A File LABORATORIES, INC. 

30:12 30:24 Time 

100 1.1E7 

80 8.5E6 

60 6.3E6 

40 4.2E6 

20 2.1E6 

0..L...--.,.---.---..-.--.---.---.----.---.;-~-,....-....-.,..--.-..-..--.,~:_,.-.--.-_;=~-.-_;::.:::;=::y==T=;=i=""~_,.,.--..--,..._..---.-....;,.--.-....-.....-~or-,........,~0.0EO 
29:00 29:12 29:24 29:36. 29.:48 30:00 30:12 30:24 Time 



File:U980035 11-384 Acq: 7-JAN-1998 00:29:17 G EI+ Vo 
389.8156 F:3 Exp:NDB5US 
Sample Text:201-204 TLI#44376A File Text:TRIANGLE LABORATORIES, INC. 
100 . A2. 7E5 6. BE4 

BO 5.4E4 

. 60 4.1E4 

40 2.7E4 

20 1.4E4 

O~~~--.-.-.-..--.-~-.--.---.---.-.,..-r--.---.---.-.-.--.---.--..-.~,-.---.-....:::;=~::;:::;:=r=~::;:::;::::;_:':----..-~-.-~~--.-.r-r--.---.-...;...,-¥~~~~~1£..LO.OEO 
32:36 32:42 32:48 32:54 33:00 33:06 33:12 33:18 33:24 33:30 33:36 Time 

File:U980035 #1-384 Acq: 7-JAN-1998 
391.8127 F:3 Exp:NDBSUS 

00:29:17 GC EI+ Voltage SIR 70S 

Sample Text:201-204 TLI#44376A File Text:TRIANGLE LABORATORIES, INC. 
100 A2.40E5 5.9E4 

80 4. 7E4 

60 3. 6E4 

40 2. 4E4 

20 1. 2E4 

0-Ly-r-...-r..:.-.--.:-.-.~'..-r-.-.-.-....--T-r-..--.---.-.~...--.-~r-r--.--.~~=r=-;;=;:::;:::::;:=;:=:~~__;_~--,-,.Y..,-::.-;:;_.:;~~_;::..=r.~~~..;::::;~~:.L.0.0EO 
32:36 32:42 32:48 32:54 33:06 33:12 33:18 33:24 33:30 33:36 Time 

File:U980035 #1-384 Acq: 7-JAN-1996 00:29:17 GC EI+ Voltage SIR 70S 
401.8558 F:3 Exp:NDB5US 
Sample Text:201-204 TLI#44376A File Text:TRIANGLE LABORATORIES, INC. 
100 33·07 

32:48 
1. 2E7 

80 9.9E6 

60 7.5E6 

40 5.0E6 

20 2.5E6 
2:54 

O_l_,..........,.-.-.,.....,...,....,--r""'?-.-~-,--,.-.--.---.---.-.-.--.-:::::;~;:::;:::;::::;=:;:=;:::;:::::'.~~~~==::::::::::::::::::=;::::;:::;::;:=;=;::::;=;=;:::~=r=T==T=FT""P""T"....-.-.-~O.OEO 
32:36 32:42 32:48 32:54 33:00 33:06 33:12 33:18 33:24 33:30 33:36 Time 

0 
r-
(Y') 



Fi e: U Acq: -JAN- GC EI+ Vo age SIR 
407.7818 F:4 Exp:NDB5US 
Sample Text:201-204 TLI#44376A File Text:TRIANGLE LABQRATORIES, INC. 
100 A4. 1E5 1.0E5 

80 8.1E4 

60 6.0E4 

40 4.0E4 

20 2.0E4 

0...J....:...__,,....::...::::::.__,}:~.=.,_~.;:._~=--:ii~.....;:...~~~;::::::;=:;:::=::;::::;:::::::;::::::'....-..--.__;.~~~~:;::::..,.---.-----:::...--::....~:::..--:;..._,~:........-.:..,..:::::;:...~:.---.---I-O.OEO 
36:00 36:12 36:24 36:36 36:48 37:00 

File:U980035 #1-545 Acq: 7-JAN-1998 00:29:17 GC EI+ Voltage SIR 70S 
409.7789 F:4 Exp:NDB5US 
Sample Text:201-204 TLI#44376A File Text:TRIANGLE LABORATORIES, INC. 

37:12 37:24 Time 

100 A3. 7E5 9.1E4 

80_ 7. 3E4 

60 5. 5E4 

40 3.7E4 

20 1.8E4 

o_._~~.:.:::::::::~~~:....-~:_.::~~~~~~~:::;::::::::;:=:;::=:;=::~~....::......~~~.::;.1-...=-...Y.-.~'3£...-~o.-~L.-..:.-......:::..~-=...~~~~..__o.oEo 
36:00 36:12 36:24 36:36 36:48 37:00 

File:U980035 #1-545 Acq: 7-JAN-1998 00:29:17 GC EI+ Voltage SIR 70S 
417.8253 F:4 Exp:NDBSUS 
Sample Text:201-204 TLI#44376A File Text:TRIANGLE LABORATORIES, INC. 

37:12 37:24 Time 

100 36·32 2.5E6 

BO 2.0E6 

60 1. 5E6 

40 1.0E6 

20 5.1E5 

O.i_.,_..~~~---------------....-..-.~-...---t--~~~~~~___;::::::;=:::;=======""';:=-q=---.....,.,_...----....----.--.---...--.--.----.-L.0.0EO 
36:00 36:12 36:24 36:36 36:48 37:00 37:12 37:24 Time 



FiTe:u--g-~0035 #1-545 Acq: 7-JAN-1998 00:29:17 GCFII+ Vo 
423.7766 F:4 Exp:NDB5US 
Sample Text:201-204 TLI#44376A File Text:TRIANGLE LABORATORIES, INC. 
100 A7. 4E5 2.0E5 

80 A6.08E5 1.6E5 

60 l.2E5 

40 8.0E4 

20 4.0E4 

0....1-.__.__...__..--~-=--~ee::...~~~~~"i'==L..:::_;:::~~~..=::::::.~.,=-.~1o==~~~~~::..=~~-=-~~_...-o..--...,A.. ......... __ _........J_o.0Eo 
35:00 36:00 

File:U980035 #1-545 Acq: 7-JAN-1998 00:29:17 GC EI+ Voltage SIR 70S 
425.7737 F:4 Exp:NDB5US 
Sample Text:201-204 TLI#44376A File Text:TRIANGLE LABORATORIES, INC. 

37:00 / Time 

100 A6.17E5 A7. JES l.7E5 

80 1.4E5 

60 l.OES 

40 6.8E4 

20 3.4E4 

o~--~~--"""""""~"°'"--~~~L...:~---=d__----::::::::.o."""""'~~~""""""'~~~==o=,r__::_~~~~~~~o.o.~"'""""~,_...a.~.b.L:.'1-0.0EO 
35:00 36:00 

File:U980035 #1-545 Acq: 7-JAN-1998 00:29:17 GC EI+ Voltage SIR 70S 
435.8169 F:4 Exp:NDB5US 
Sample Text:201-204 TLI#44376A File Text:TRIANGLE LABORATORIES, INC. 

37:00 Time 

100 36·03 5~9E6 

80 4.7E6 

60 3.5E6 

40 2.4E6 

20 l.2E6 

0-L--.-~~.--~---r-~~..--~---r-~~..--~-..-~~.....-~-..-~..L.._,..--~-.--=::::::::.;r==~-T-~--.~~--.-~--..~~..,-~L0.0EO 
35:00 36:00 37:00 Time 

C\J 
r
tYJ 



Acq: -JAN- GC EI+ Vo age SIR S 
441. 7428 F:4 Exp:NDB5US 
Sample Text:201-204 TLI#44376A File Text:TRIANGLE LABORATORIES, INC. 
100 Al. 7E6 3 .1E5 

80 2.5E5 

60 1.9E5 

40 1.2E5 

20 6.2E4 

O~~-T""'..-T~...-.-o~......,._..,.....,_~-.p..,.......r--r-.-.....--.-...-.=.......r-:£..--r-ir-r-.-"T"""'""T---r--.-,......;i~~::::::;::;=;::::::,......,...:::::;-.-,""'"F~F"f'~..,-,-"'F.,..._P,...LO.OEO 
39:00 39:12 39:24 39:36 39:48 40:00 40:12 40:24 

File:U9B0035 #1-545 Acq: 7-JAN-1998 00:29:17 GC EI+ Voltage SIR 70S 
443.7399 F:4 Exp:NDB5US 
Sample Text:201-204 TLI#44376A File LABORATORIES, INC. 

40:36 Time 

100 3.BES 

BO 3.lES 

60 2.3E5 

'1 O_· 1. SES 

20 7.6E4 

O_i_,......,,,....,.,..,F-"T"...,.._r-T-r-.,.-,~""i"""t-"""i"-r-'f"'-r-.-...,.......,,....-p_,,.~--r-"f""'4'..._,-..........,..-.-..,-.---.--,-:;:_:;:i:=;::::;=::;~~;::::r:"'F=_,,__.~_,......-.-........,_,,._....,_LO.OEO 
39:00 39:12 39:24 39:36 39:48 40:00 40:12 

File:U980035 #1-545 Acq: .7-JAN-1998 00:29:17 GC EI+ Voltage SIR 70S 
469.7779 F:4 Exp:NDB5US 
Sample Text:201-204 TLI#44376A File Text:TRIANGLE LABORATORIES, INC. 

40:24 40:36 Time 

100 39·36 5.9E6 

80 4. 7E6 

60 3.5E6 

40 2.3E6 

20 l.2E6 

O_i_.---r-..,-.-..---r--r-r--r-~...-.-,.-..,-.-..-r--r-r--r-~~---r--.---..--.--r--.--.,-;;.::::;:=:;::=r=;="'i=F-.-'9'""'~---.-r--"'T"-.-..-..-.-..,......,......,.....,..-..-..-.-..,...........,....LO.OEO 
39:00 39:12 39:24 39:36 39:48 40:00 40:12 40:24 40:36 Time 

C"j 

r
c:Y') 



TLI Project 
Client Sample: 

44376A 
201-204 

Method 23 TCDD/TCDF Analysis (DB-225) 

F
r·· .. 

li\ ,~'.;- ~) Analysis File: P980103 

Client Project: 
Sample Matrix: 
1UID: 

Sample Size: 
Dry Weight 
GC Column: 

2.3,7,8-TCDF 

13Cir2.3.7,8-TCDF 

13Cll""l,2.3,4-TCDD 

Culp Aluminum Alloys 
M23TRAIN Date Received: 
194-59-19A-D Date Extracted: 

Date Analyzed: 

1.000 Dilution Factor: 
n/a Blank File: 
DB-225 Analyst 

0.07 

3.6 89.7 

l'lJ17/97 Spike File: SPC2NF04 
l'lJ29/97 I Cal: PF22206 
01/07/98 Con Cal: P980092 

n/a % Moisture: n/a 
P980094 % Lipid: n/a 
WK % Solids: n/a 

0.73 23:06 B_ 

40%-130% 0.76 23:04 

0.81 21 :53 

Data Reviewer: ____ ___,C~rJ'J _____ 01/09198 

Triangle Laboratories, Inc.® 
801 Capitola Drive • Durham, North Carolina 2n13 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

Page I of I C:.'lf PSR • ;.111. 1.AltS ~ 111.11XI 

Printed: 10:17 01/09/98 

374 



Initial •••• Date .•• 

Data Review By: 0r: l-~18 calculated Noise Area: l.00 

The Total Area tor each peak with an ion abWldance ratio outside 
ratio limit.a haa been recalculated accordi.o9 to -thod requirements. 

Page Ko. l Liatin9 of P980103B.dbf 
01/07/98 Matched GC Peaks I Ratio I Ret. Tille 

COllpOUDd/ 
N_Z •••• QC.Log Omit Why .• RT. og Ratio. Total.Area •.. Area. Peak .1 .. Area.Peale.:! .. Rel. R'1' Compound. Name .. ID .. Flaga. 

TCDF 0.6S-0.89 
304-306 DC NL 0:00 RO 0.45 l.03 

18::16 0.69 :ll.93 8.98 

DC SN 18:34 RO l.81 0.:18 
19:03 RO 1.S7 :1.:18 :i.o:i 
19::17 RO 0.97 :11.33 ll.6S 
l9:JS 0.7S :i:i. 7:1 9.71 
19:4:1 0.79 49.l:I :ll.6S 
19:53 0.79 19.40 8.S7 
:10:00 0.78 3.04 l.33 
:10:09 0.75 :i:i. 73 9. 71 
:10:18 0.7S SJ.SB :1:1.96 
:10::27 0.7:1 :18.84 1:1.10 
:10:36 0.70 81. 00 33.:13 
:10:46 o. 77 30.97 13.49 
:21:09 0.75 157.SO 67. 73. 

DC SN :21:19 0.68 l.06 
:21:36 0. 71 ".36 18.41 
:21: 41 0.81 7.93 3.56 
:11:51 o. 77 4:1. :19 18.4:1 
:1:1:05 0.87 39.46 18.33 
:i:i: 19 o. 7:1 8. :24 3.45 
:2:2: 30 0.70 55.77 :13.06 
:i:i: 56 0.78 45.55 19.90 
:23:06 0.73 39.89 16.86 
:13:18 0.67 49.33 19.83 
:13:34 0. 74 63.86 :17 .:13 
:13: 4:1 0. 77 5:2.99 :i:i. 97 
:14: 30 0.75 34.18 14 .66 
:25:14 RO 0.93 7.88 4 .15 

DC WH :25:3:1 RO l.13 4.58 
304-306 :26 Peaks l,006.17 

l3Cl:2-TCDF 0.6S-0.89 
316-318 DC NL 0:00 0.87 :1.41 

DC WL :21:34 0.73 13.41 
DC WL :21:49 RO 0.90 :26.00 

:23:04 0.76 :2,350.41 1,01:2.46 
DC SN :13::16 0.69 1.59 

:23: 4l RO 0.46 5. 84 
DC WR :14 :07 RO l.ll 4 .:23 
DC WH :IS:08 RO 0.93 :24. 76 

316-318 :2 Peaks :2,356.:15 

Triangle Laboratories, Inc.® Anafytfcal Services Division 
801 Capitola Drive· Durham, North Carolina 2n13 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

:2.54 

0.79:1-1.101 
0.000 

1J.9S 0.799 
0.80S 

1.:19 0.8:16 J 

l:l.OS 0.843 
13 .. 01 0.849 

:17 ·" 0.8S4 
10. 83 0.86:1 
l.71 0.867 J 

13.0:1 0.874 
30.6:1 0.880 
16. 74 0.887 

". 77 0.893 
17.48 0.900 
89.77 0.917 

0.9:14 
:2S.9S 0.936 
4.37 0.940 J 

:23. 87 0.947 
:11.13 0.9S7 
4.79 0.967 J 

3:2. 71 0.975 
:25.65 0.994 
:23.03 1.001 :2378•TcDF AN 

:19.50 l.010 
36.63 l. o:i:i 
30.0:2 l.0:17 
19.5:1 1.06:2 
4.4S l.094 J 

1.107 

0.957-1.043 
0.000 
0.935 
0.946 

1,337.95 1.000 
1.016 

5.58 1.0:17 
1.046 
l.090 

l3Cl:2·:2378·TCDF ISO 

Printed: 08:49 P.1tq'U98 
'1 ' ~ 



Pa9e No. 

01/07/98 

Compound/ 

Listin9 of P980103B.dbf 
Matched GC Peaks I Ratio I Ret. Time 

M_Z .... QC.Lo9 Omit why .. RT. OK Ratio Total.Area ... Area.Pealc.l .. Area.Pealt.l .. Rel.RT Compound.Name .. ID .. Fla9s. 

----------------------- Above: TCDF I TCDD Follows ----------------------

l3Cll·TCDD 0.65-0.89 0.908-l.09l 
33l-334 DC NL 0:00 

lO:l8 
ll:36 
ll:53 
ll:39 
l3:ll 

DC WH l,:09 
DC WH l':l4 
DC WH l4:57 

33l-33' 5 Pealcs 

Column Description ........... . 

M_Z ·Nominal Ion Mass(es) 
.. RT. ·Retention Time (mm:ss) 
Rat.l ·Ratio of M/M+l Ions 
OK ·RO•Ratio Outside Limits 
Rel.RT-Relative Retention Time 

••• End of Report ••• 

RO 1.61 l.10 0.000 
RO 0.98 7.ll 3.99 4.08 0.9,8 

0.80 1,648.6, 733.76 91' .88 l.000 
0.81 l,888.l8 8'7 .43 1,040.85 l.013 
0. 77 ll.U 9.l8 ll.13 l.049 
0.73 3.75 1.58 l.17 l.074 

RO o.,l l.4' l.118 
RO 0.3, 4.78 l.130 

0.73 4.83 l.155 
3,569.30 

"Why" Code Description ........• QC Lo9 Desc ........ . 

WL·Belov RetentioD Time Wi.D.dow A-Peak Added 
WH·Above RetentioD Time Window K·Pealt Kept 
SN-Below Signal to Noise Level O·Pealt Deleted 
<M·Below Method Detection Limit T·Time Chan9ed 
NL-Channel Specific Noise Level M·Pealt Area Changed 

N·Name Changed 
X-Et.her Interference 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive· Durham, North Carolina 2n13 
·Phone: (919) 544-5729 • Fax: (919) 544-5491 

l3Cll·l378·TCDD ISl 
l3Cll·ll34·TCDD RSl 

Printed: 08:49 01/07/98 

376 



e: 
303.9016 Ezp:DB225 
~IANG:LZ LAJJS ':reJCt:20l-204 
100 

95 

rL.Il44376A 
23 34 

90 

85 

80 

75 

70 

65 

60 

55 

50 

45 

40 

35 

30 

25 

20 

15 

lO 

23156 23:l8 

5 

7.U4 

6.8E4 

6.4Z4 

6.U4 

5.7E4 

o......,...,.....,...,...,...,. ...... ..,...,...,...,. ............ ..,...,. ...................................................................................................................................................................................................................................................................... ~ 
22:36 22:48 2J:OO 23:12 23:34 23136 23148 24:00 24:12 24:24 24:J6 24:48 25:00 25:13 25124 ':ri.Jae 

1'i.le1P980l03 ll-923 Acq: 7-.nN-98 07:36114 EI+ Voltage SIR 70P 
3l5.94l9 Ezp1DB:J:J5 
~IANGI.Z LAJJS ':rezt:20l-204 rL.Il44376A 
100 23•04 

95 

90 

lO 

5 

22:36 22:48 23100 331l:J 23124 23136 23148 24100 24112 34124 34136 24148 25100 25rl3 25124 

.5r6 

.3E6 

377 



: : o ge 
JOJ.9016 BSU3(256,JO,-J.O} PJC1)(5,J,l,O.l0\,900.0,0.00\,r,r, 
XBIANGLZ LABS rezt:20l-204 '!'Lil44376A 
lOO A6. 7'Z5 

so 
A3.J.2'Z5 

60 A.2.3U5 
Al. 84E5 Al.99E5 

40 

20 

l.lE5 

8.SZ4 

A.2. 7.2E5 6.6E4 

Al.47E5 
4.4E4 

.2 • .2:84 
A4.l5E4 

o~...,.~ ..... ~'"""''-+-..~~'+..,.....,_+--i-T"-.-"l"""'l"'-+""""~-i-..,w~;io...oi,._,1-¥....,..~-.i.-i..-"l-..-.... .,.~!"""'l""""''-"'..i;.;i..i-~o.ozo 
19100 .20:00 .21100 .2.2100 .2J100 .24100 .25100 1'.Ule 

r:1.J.•:P980l03 ll-9.23 Acq17-JaB-98 07:36114 EI+ Vol.tage SIR 70P lloi••1502 
J05.8987 BSU3(356,30,-3.0) PJC1)(5,J,l,O.l0\,.2008.0,0.00\,r,r) EzpiDB.2.25 
XB.IAM:LE LABS rezt:.201-.204 'J!Lil44376A . 
lO AS. 8'Z5 

80 
A4. 78'Z5 

60 n.59E5 
AJ • .27:85 A3.66E5 

A.2.57E5 
40 

20 

l.5E5 

l . .2E5 

8.9E4 

Al.95E5 5.9E4 

3.0E4 
A4 .45E4 

O·...i,.i:..:.-.... ..-~ ........ ~=!:r~~-... ................ .,C:~,...:;if::-+~.,_ ..... ~:.,_.~"'""'~~>.4-.J,-:i.,.....,.,....,"""'.....,.,._,.-i-o;:.lp~;i,op:L.0.0EO 
19 ~ 00 .20' 00 .23 I 00 .24' 00 .25' 00 rue 

7:1.J.e:P980l03 ll-9.23 Acq:7-JAN-98 07:36114 rI+ Voltage SIR 70P Noiae156l 
315.9419 BSU3(256,30,-3.0) PJC1)(5,3,l,O.l0\,2244.0,0.00\,7,7) Ezp1DB225 
XB.r.AM:LE LABS reze:.201-204 rI.Il44376A 
lOO Al. lE7 2.6E6 

80 2.lE6 

60 l.6E6 

40 l.lE6 

20 5.3E5 

0 ........................ .,....,....,....,....,....,...,....,....,.....,.-,.....,......,......,.....,.....,...,. ..... ...,.....,.. ............ .,....,...+-'.,__,.....,.....,......,....., ...... ....,....,....,....,....,....,....,.....,.....,.. .... O.OEO 
19100 20:00 21100 2.2100 23:00 24100 

7:1.J.e:P980l03 ll-923 Acq:7-JAN-98 07:36:14 EI+ Voltage SIR 70P Noiae:643 
317.9389 BSU3(256,30,-3.0) Pl!CD(5,3,l,O.l0\,257.2.0,0.00\,7,r) Ezp1DB2.25 
XBIAIR:LE LABS rezt:.201-.204 7!Lil44376A 
100 Al. 4E7 

80 

60 

40 

.20 

.25:00 rue 

3.4E6 

.2. 7E6 

.2. OE6 

l.4E6 

6.U5 

o . ...,_...,.....,....,.....,....,....,....,... .......... .,.... .... ,.....,.....,,.....,,_,_.,.....,...,....,.....,...,.....,.. ..... ..,....,....,......_i~..-....... .-. ................................................... ...,.....,..~ O.OEO 
19:00 .20:00 .21: 00 .2.2100 .231 00 24100 .25100 rue 

r:1.J.e1P980l03 ll-923 Aoq:7-J7fB-98 07:36114 BI+ Voltage SIR 70P 
J75.8364 Ezp:DB.2.25 
XBIAM;LE LABS rezt::.201-.204 7!Lil44376A 
lOO 18 J2 l.2E4 

80 9.9E3 

60. 7.4E3 

40. 4.9E3 

20 2.5E3 

0 O.OEO 
19100 .20100 .2l 100 2.2: 00 .23' 00 24' 00 .25100 1'.Ule 
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I 0 ge 
Jl9.B965 BSUB(356,JO,-J.O) P1CD(5,J,l,O.lO•,lOl6.0,0.00•,:r,:r) 
'nl.r.AM:LE LABS Tazt:130l·304 '1!'Lil44376A 
lOO 

BO 

60 Al.53E5 

40 

A7.95E4 

30100 3l100 33100 33100 
:r1J.e1P9BOl03 #l-933 Acq17-JAB-9B 071J61l4 KI+ Vb.ltage SIR 70P No!ae1333 
33l. B936 BSUB( 356, JO, -J. 0 J PJCD( 5,3,l, O.lH,l33B. 0, O.OH,:r,:r) Z%p1DJ1335 
'nlIAN!!;LZ LABS Teit130l-304 7:Lil44376A 
lOO 

BO 

60 Al.73E5 

40 

30 

7.JE4 

5.9E4 

4.4E4 

3.9E4 

l.5E4 

34100 

B.4E4 

6. 7Z4 

5.0E4 

J.4E4 

l. 7E4 

A3.56E3 
0'..lqi!:.:.1:ocic..-""""-::;::!:~~..::=;==,,..~~~~!dlli~;:.&::;:!:!" ..... ~:.i.i=~~~O!!llC~~ ....... ~-r; ..... ,.::::i$-..,illo.jllMllj!!~~+-~0.0EO 

30100 31~00 33:00 33100 34:00 35:00 ti.Jle 
l'ile1P9BOl03 ll-933 Acq17-JAB-9B 07:361l4 KI+ Voltage SIR 70P Noiae1303 
337.BB47 BSUB(356,JO,-J.OJ P1CD(5,J,l,O.lO•,l3l3.0,0.00•,r,:r) ZZp1DB335 
'rRIANr;I.Z LABS Tezt:30l·304 7:LI#44376A 
100 Al. 3E7 4.JE6 

BO J.5E6 

60 3.6E6 

40 l.7E6 

B. 71:5 
Al.05E6 

o . ....,. __ ,....-..,......,..,_..,--T"'-..,........,.--,........,......,..__,--.,......,........,..._, .... .,...-t--...,..--,.--,........,......,.......,.--....-..,.......,.. ...... --.,.......,....--.--....-.....-.....,. ..... ,.......;..o.oxo 
30100 31100 33100 33100 

l'ile1P9B0103 ll-933 Acq17-JAN-9B 07:361l4 EI+ Voltage SIR 70P Noiae149B 
33l.936B BSUB(356,J0,-3.0) P1CD(5,3,l,O.lO•,l993.o,o.oo•,l',l') Z%p1DB335 
'nlIANr;LE LABS Tezt:30l-304 7:LI#44376A 
lOO AB. 7E6 

A7.34E6 
BO 

60 

40 

30 

34:00 35100 Tue 

3.3E6 

.9E6 

l.4E6 

9.JES 

4.6E5 

O.~___,,.......,........,.....,.--,......,.......,......,,__.,.......,.......,--.--..,..._,.~_....,_..,_...,.....,......,,.......,_ __ ....,......,,.......,.......,.....,. __ .,.......,.....,......,,.......,.......,..,_..,--.p..0.0EO 
30100 31100 33100 33100 

l'ile1P9BOl03 ll-933 Acq17-JAB-9B 07:361l4 EI+ Voltage SIR 70P Boiae1309 
333.933B BSUB(356,30,-J.O) P1CD(5,J,l,O.lO•,l336.0,0.00•,:r,:r) Z%p1DB335 
'rRIANrJ.E LABS Tezt130l-304 '1!'Lil44376A 
lOO ..U. 4rl 

A9.l5E6 

BO 

60. 

40 

30 

34100 35100 Tu 

3.BE6 

3.3E6 

• 7E6 

l.lE6 

5.6E5 

O·....i.,. ..... ,......,,_...,......,..--,---.--...-.................. .--.,.-....... .....,.__, ..... 1--+-~ ................. --,.......,.......,.......,......., __ ,......,.......,......,.---.--..--.-....,. ..... ...--ro.ozo 
30100 31:00 33100 33100 34100 35 1 00 2'.i.me 
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,iJ.e1P980l03 #l-923 Acq:7-JAN-98 07:36:l4 EI+ Voltage SIR 70P 
303.9016 1:%p1DB225 
1'RI~ LABS Teit:20l-204 rLil44376A 
lOO 21 09 

20:36 23:34 

l.in 

!1.lZ4 

6.8E4 

4.5E4 

:J. 3E4 

1.J;!~:;:::;:::;::'.::;:::;::.,..;....:,~_::;::~.,......,,.....;_;::~......::;::::;:~~;...,;~::!.,..:~:;!..,~~:;_~~::;:::::;::~;:::;::::;::~~~:£.O.OEO 
!l'.1a 

7.6E4 

6.lZ4 

4.6E4 

3.lE4 

l.5E4 

:J.3E6 

l.9E6 

l.4E6 

9.3E5 

4.6E5 

....,.. ...... ..,......,.....,......,-...-..-..-..-..-...-...-...-.--,......,.......,.......,......,."""i'-1--'r-....--.-...,....,.....,......,-..-..-..-...-...-,......,.......,--.--.......,.._,. ...... ....,. ................ o.oEo 
rime 

3.7E6 

BO :J.!IE6 

60 :J.:JE6 

40 l.5E6 

:JO 7.3E5 

0-......,......,.......-,...-,......, ...... ......,. ............ ...,....,......,.....,.....,.-.,.-,.._.._,......,. ............ ..,......,......-...-...-.--.--. ................... -.-...-...-..-....-.--. ...... -.. ............ .J..o.ozo 
l!1100 20100 :Jl:OO :J:J:OO 23100 

,iJ.e1P980l03 ll-923 Acq17-J11N-98 071361l4 EI+ Voltage SIR 70P 
330.9792 1:%p1DB225 
1'RI.AM;"LE LABS Tl!%t1:JOl-204 rr.Il44376A 
lO 19108 201l4 

l9t00 20100 2l:OO 22100 23100 

24100 25100 !l'.1ae 

24144 

24100 

330 



Ref. laSS 292 .9825 Pei< t" 
Helgt J8 vttts Spil 288 ~ 

Sytea rile • IE5 
Ota fllt na12 ff:P988183 

58 Resd.ltim 1188 
~roar 1 
Imiztim m EI• 
Swltch~ . Yll.TRE 
Ref I aasses 292.9825, :118.9'61 

5 A 292.9325 J 31.~ 
B 13.!HS K 331.918 
c J.Jj,8937 L 333.93:1 
D 315.9419 ~ 3'5.8364 
E. 317.99 
r 319.8965 
G 1'1.SD 
H PJ.8847 

. I 3:1.9/i 

O\ml 1 1'.97! Pei< t~ 
5 Helgt .! vttts Spil 288 ~ 
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TLI Project: 44376A Method 23 PCDD/PCDF Analysis (a) 
Client Sample: Cleanup Bllc 

Client Project Culp Aluminum Alloys 
Sample Matrix: SOLVENT Date Received: 12117/97 
1Ll ID: TLI Oean-Up . Date Extracted: 01/05/98 

Date Analyzed: 01/07/98 

Sample Size: 1.000 Dilution Factor: n/a 
Dry Weight n/a Blank File: U980037 
GC Column: DB-5 Analyst JM 

2,3,7,8-TCDD ND 0.002 
1,2,3. 7,8-PeCDD ND 0.004 
1,2,3,4,7,8-HxCDD ND 0.005 
1.2.3.6.7,8-HxCDD ND 0.004 
1,2,3,7,8,9-HxCDD ND 0.004 
1,2.3 .4.6. 7 ,8-HpCDD ND 0.005 
1,2,3,4,6,7,8,9-0CDD 0.01 

2.3.7,8-TCDF ND 0.002 
1,2,3,7,8-PeCDF ND 0.002 
2,3,4,7,8-PeCDF ND 0.002 
~ 1 ,2,3,4,7,8-HxCDF ND 0.004 

.,2,3,6,7,8-HxCDF ND 0.003 
2,3.4,6,7,8-HxCDF ND 0.004 
1,2.3. 7,8,9-HxCDF ND 0.004 
1,2,3,4,6,7,8-HpCDF ND 0.004 
1.2.3.4.7,8.9-HpCDF ND 0.004 
1,2.3,4.6,7,8,9-0CDF ND 0.005 

Total MCDD ND <0.001 
Total DCDD ND <0.001 
Total TriCDD ND <0.001 
Total TCDD ND 0.002 
Total PeCDD ND 0.004 
Total HxCDD ND 0.005 
Total HpCDD ND 0.005 

TotalMCDF ND <0.001 
TotalDCDF ND <0.001 
Total TriCDF ND <0.001 
Total TCDF ND 0.002 
Total PeCDF ND 0.002 
Total HxCDF ND 0.003 

Continued on next page 

Page 1of2 · 

Triangle Laboratories, Inc.~ 
801 Capitola Drive· Durham, North Carolina 2n13 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

Analysis File: U980037 

Spike File: SPMIT204 
!Cal: UF51058 
Con Cal: U980025 

% Moisture: n/a 
% Lipid: n/a 
% Solids: n/a 

0.82 39:36 J -

Mln...PSR vl.01, LJ.RS 6.10.081 

Printed: 11 :07 01/10/98 
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TLI Project 
Client Sample: 

Total HpCDF 

13C1:z-2,3,7,8-TCDF 
13C1:z-2.3.7,8-TCDD 
13C1:z-l,2,3,7,8-PeCDF 
13C12-l,2,3,7,8-PeCDD 
13C12-1.2.3,6,7,8-HxCDF 
13C1:z-l,2,3,6,7.,8-HxCDD 
13C12-1.2.3,4,6.7,8-HpCDF . 
13C12-l.2.3,4.6,7,8-HpCDD 
'3C12-l.2,3.4,6.7.8,9-0CDD 

'3C12-l.2,3,7,8,9-HxCDF 
'3C12·2,3,4,6,7,8-HxCDF 

'3C12-l .2,3,4-TCDD 
'3C1z-l,2,3,7.8.9-HxCDD 

44376A 
Cleanup Bllc 

ND 

2.7 
2.8 
3.1 
2.4 
2.7 
3.2 
3.2 
3.5 
6.7 

3.2 
3.4 

Method 23 PCDD/PCDF Analysis (a) 
Analysis File: U980037 

0.004 

66.8 
68.8 
76.3 
59.6 
68.7 
78.9 
81.0 
87.2 . 
84.3 

80.8 
84.4 

40%-130% 
40%-130% 
40%-130% 
40%-130% 
40%-130% 
40%-130% 
25%-130% 
25%-130% 
25%-130% 

40%-130% 
40%-130% 

0.78 
0.79 
1.55 
1.50 
0.50 
1.21 
0.41 
1.03 
0.87 

0.50 
0.51 

0.82 
1.21 

24:38 
25:20 
28:35 
29:36 
32:08 
32:48 
35:01 
36:02 
39:36 

33:23 
32:37 

25:10 
33:07 

Data Reviewer:-----\:)~~!-''-------- 01/10/98 

Triangle Laboratories, Inc.® 
801 Capitola Drive· Durham, North Carolina 2n13 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

Page2of2 MITl_PSR • l.01.UllS 6.10.081 

Printed: 1 1 :07~1~Of8 



Data Review By: c;; _ _C[4~ CalM•<ed .. ,_ "'" 

The Total Area for each peak with an ion abundance ratio outside 
ratio limits has been recalculated accordin9 to method requirements. 

Pa9e No. 
01/10/98 

Compound/ 

l Listin9 of 0980037B.dbf 
Matched GC Peaks I Ratio / Ret. Time 

2.00 

M_Z .... QC.Lo9 Omit Why .. RT. OK Ratio Total.Area ... Area.Peak.! .. Area.Peak.:2 .. Rel.RT Compound.Name .. IO .. Fla9s. 

TCDF 
304-306 

D 

0 

D 

D 
D 

304-306 

l3Cl2-TCDF 
316-318 

316-318 

TCDD 
320-322 

3:20-3:2:2 

N 

l3Cl:2-TCOD 
33:2-334 

0.65-0.89 

DC NL 0:00 RO 0.44 8.18 

DC WL 21: 28 RO 1.23 5.45 

0 SN 24:00 RO 2. 26 5.31 

DC SN 24:33 RO 0.00 0.18 

0 SN 25:09 RO o. 39 9.08 

D SN :25:16 RO 0.41 9.47 

DC SN :25: 3:2 RO 0.31 2. 94 

D SN 26: 03 RO 0.34 11.65 

0 SN 26:14 RO 1.31 4.92 

0 Peaks 0.00 

0.65-0.89 

DC NL 0:00 RO 0.95 7.98 

:24: 13 RO 0.56 39.51 17.19 

24: 38 0.78 9,898.83 4,345.47 
25:00 RO 1.08 170.36 103.69 
25:31 0.68 38.~3 15.58 

DC WH :25:55 RO 1.64 14.04 

DC WH 25:57 0.69 24 .11 

DC WH :26:16 RO l. 43 5.70 

DC WH 26:17 RO 0.95 12.28 

DC WH :26:22 RO 0.53 10.16 

4 Peaks 10,147.13 

----------------------- Above: TCDF I TCDO Follows 

0.65-0.89 

DC NL 0:00 RO 0.09 0.39 

DC WL 22:48 RO 0.54 4.53 

DC WL :23: 14 RO 1.52 l. 95 

DC WL 23:19 0.74 l. 48 

DC WL 23:33 RO 0.04 0.16 
DC WL :23: 47 RO 0.58 0.97 

DC WL 24:07 RO 5.26 0.48 

DC SN :24: 45 RO 7.:21 0.51 

DC SN :25:19 RO l.32 l.31 

DC SN 25:34 RO 0.60 :2.51 

DC SN :26:07 0.78 1.41 

DC SN :26:33 0.75 :2.98 
0 Peaks 0.00 

0.65-0.89 
DC NL 0:00 RO 2.40 11.91 

Triangle l.aboratories, Inc.® Analytical Services Division 
801 Capitola Drive· Durham, North Carolina 27713 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

0.867-1.079 
0.000 
0. 871 
0.974 
0.997 
1.0:21 
l. 0:26 
l. 037 
l. 058 
1.065 

0. 959-1. 041 
0.000 

30.64 0.983 
5,553.36 1.000 13Cl2-2378-TCDF ISO 

96.25 l. 015 
:22.85 l. 036 

l. 052 
1.053 
l. 066 
1.067 
1.070 

----------------------

0.895-1.047 
0.000 
0.900 
0.917 
0.920 

0.930 
0.939 
0.952 
0.977 
0.999 2378-TCDO AN 
l.009 
1.031 
1.048 

0.921-1.079 
0.000 

Printed: 11 :08 ~/8°~8 



Page No. 
Ol/10/98 

Compound/ 

Listing of U980037B.dbf 
Matched GC Peaks I Ratio I R.et. Ti.me 

M_Z .... QC.Log Omit Why .. RT. OK Ratio Total.Area ... Area.Peu.l.. Area.Peak.2 .. Rel.RT Compound.Name .. Io.·. Flags. 

24: 09 RO 0.60 l5.0l 10.88 
l5:10 0.8l 10,108.54 4,559.84 
l5:20 0.79 7, 774 .l5 3,440.9l 
l5:40 0.69 307.27 125. 92 
l5:49 RO 0.20 35.42 15.41 
l5:55 0. 71 34.33 14.28 
26:03 RO 0. 48 97.10 42.24 

33l-334 7 Peaks 18,381.92 

----------------------- Above: TCOO / PeCOF Follows 

PeCOF l.32-1.78 
340-34l DC NL 0:00 RO 0.15 0.48 

DC SN 26:34 RO 0.28 0.95 
DC SN l7:17 RO 0.85 3.73 

0 0 SN 27:34 RO 0.75 5.05 
0 0 SN 27: 44 1.32 8.41 

DC SN l8:18 RO 0.46 3.01 
DC SN 28:43 RO 0.87 2.16 
DC SN l9:24 RO 0.51 3.83 
DC SN l9:40 RO 0.24 0.87 
DC SN 29:51 RO 0.24 0.97 
DC SN 30:32 RO 0. 72 3.26 

340-34:2 0 Peaks 0.00 

l3Cl2·PeCOF 1.32-l.78 
352-354 DC NL 0:00 RO 1. 31 0.28 

27: 41 RO 0.67 8.95 5.44 
28:35 l.55 8,807.53 5,357 .35 
29:01 RO 1.17 91. 26 
29:09 RO 0.97 50. 03 
29:16 RO l.99 90.40 
29: 35 RO 0.54 9.95 
30:13 1. 73 20.34 

352-354 7 Peaks 9,078.46 

---------------------- Above: PeCOF / PeCOO 

Pe COD 1. 32-1. 78 
356-358 DC NL 0:00 1. 33 0.28 

DC SN 28:11 RO 0.45 0.54 
DC SN 28:34 RO 5.54 2.86 
DC SN 28:51 RO 0.78 l.02 
DC SN 29:03 RO :20.60 0.13 
DC SN 29:23 RO 0.75 1.40 
DC SN 29:31 RO 2.70 l.17 
DC SN .29:39 RO 1.85 2.88 
DC SN 29: 45 RO 4.16 l.25 
DC SN 29:51 RO l.06 l.:20 
DC SN 30:01 RO l.13 l.28 
DC SN 30:19 RO 6.29 0.43 
DC SN 30::26 RO 2.13 2.35 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive • Durham, North Carolina 27713 
Phone: (919) 544-5729 ·Fax: (919) 544-5491 

55.47 
30.41 
70. 7l 
6.05 

l.2.88 

Follows 

18.17 0.953 
5,548.70 0.993 13Cl2-l234-TCDO RSl 
4,333.33 1.000 13Cl2-2378-TCOO ISl 

181.35 1.013 
78.11 l.019 
20.05 1.023 
88.40 1.028 

---------------------

0.9l5-l.065 
0.000 
0.929 
0.955 
0.964 
0.970 
0.990 
1. 005 
1. 029 
1. 038 
1. 044 
l.068 

0. 860-1.140 
0. 000 

8.17 0.969 
3,450.18 1.000 13Cl2-PeCOF l.23 IS2 

47.25 l.015 
31.51 l.020 
35.45 1. 0.24 l3Cl2- PeCOF 234 SURl 
ll.ll 1. 035 
7.46 1. 057 

---------------------

0.935-1 .. 022 
0.000 
0.952 
0.965 
0.975 
0.981 
0.993 
0.997 
1.002 
l.005 
1. 008 
l.OU 
1. 024 
1.028 

Printed: 11 :08 01/10/98 
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Page No. 
01/10/98 

Compound/ 

3 ~ist1n9 of 09800378.dbf 
Matched GC Peaks I Ratio / Ret. Time 

M_Z .... QC.Log Omit Why .. RT. OK Ratio Total.Area ... Area.Peak.! .. Area.Peak.2 .. Rel.RT Compound.Nllllle .. ID .. Flags. 

356-358 

l3ClJ·PeCDD 
368-370 

368-370 

·HxCDF 
374-376 

174-376 

l3Cl:l·HxCDF 
384-386 

384-386 

DC SN 30:32 RO 2.58 l. 40 

0 Peaks 0.00 

l.32-l.78 

DC NL 0:00 RO l.00 0.16 

DC SN 28:12 RO l.06 l.63 

DC SN 28:34 RO 0.50 2.20 

29:36 l.50 3,551.87 2,132.05 

29:43 l. 59 614. 34 377. 00 

29:54 RO l.88 125.26 92.56 

30:03 RO 0.67 48.29 29.35 

30: 10 RO 0.72 20.37 12.38 

30:18 1.61 30.15 18.58 

30: 24 l. 4 7 26.73 15.91 

7 Peaks 4,417.0l 

---------------------- Above: PeCDO / HxCDF Follows 

l.05-1.43 

DC NL 0:00 RO 0.87 2.98 

DC SN 31:05 RO 0.83 3.05 

DC SN 31: 10 RO 0.87 2.64 

DC SN 31:19 RO 1.82 l.23 

DC SN 31: 41 RO 1. 54 3.70· 

DC SN 31:52 RO 5.00 1. 21 

DC SN 32:03 RO 4.31 l.52 

DC SN 32: 11 RO 0.48 2. 04 

DC SN 33:23 RO 3.92 0.87 

DC SN 33: 4l RO 3 .15 0. 74 

0 Peaks 0.00 

0.43-0.59 

DC NL 0:00 RO 0. 71 4.26 
31:04 RO l.23 5.75 4.68 
32:08 0.50 5,695.03 l,909.27 
32:37 0.51 6,312.25 :l,133.84 

33:U RO 0.19 9.15 3.09 

33:23 0.50 4,656.05 1,543.48 

5 Peaks 16,678.23 

l.032 

0.865-1.135 
0.000 
0.953 
0.965 

l,419.82 l.000 l3Cl2·PeCDD 123 ISJ 
237.34 l.004 
49.12 1.010 
43.95 l.015 
17.09 l.019 
11.57 l. 024 
10. 82 l.027 

---------------------

0.962-l.047 
0.000 
0.967 
0.970 
0.975 
0.986 
0.992 
0.997 123478-HxCDF AN 
l. 002 
l.039 123789-HxCDF AN 
l.048 

0. 876-l.124 
0.000 

3.81 0.967 
3,785.76 1. 000 13Cl2·HxCDF 678 IS4 
4;178.41 l.015 l3Cl2-HxCDF 234 ALT2 

15.91 l. 033 
3,112.57 1. 039 l3Cl2-HxCDF 789 ALTl 

---------------------- Above: HxCDF / HxCDD Follows ---------------------

HxCDD 1.05-l.43 
390-392 DC NL 0:00 RO 0.80 0.07 

DC SN 31:32 RO 3.74 0.43 

DC SN 31:35 RO l. 69 l.14 

DC SN 31:52 RO 0.54 0.89 

DC SN 32:01 RO l. 46 3.38 
DC SN 32:08 RO 4.67 2. 49 

DC SN 32:20 RO 2.80 1. 23 
DC SN 32:33 RO 0.78 0.94 

DC SN 32:37 RO l.71 4.48 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive • Durham, Nortt'1 Carolina 27713 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

0. 958-1. 014 
0.000 
0.961 
0.963 
0.972 
0.976 
0.980 
0.986 
0.992 
0.994 

Printed: 11 :08 01/10/98 
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Page No. 
Ol/10/98 

Compound/ 

Listing of U980037B.d.bf 
Hatched GC Peaks / Ratio / Ret. Time 

M_Z .... QC.Log Omit Why .• RT. OK Ratio Total.Area ... Area.Peak.l .. Area.Peak.:L. Rel.RT Compound.Name .. ID .. Flags. 

390·39::2 

l3Cl::Z·HxCDD 
40::2·404 

40::2·404 

HpCOF 
408-410 

408-410 

l3Cl2·HpCOF 
418-420 

418-420 

HpCOO 
424-4::26 

424-426 

13Cl::Z·HpCOO 
436-438 

436-438 

oc SN 3::2: 44 RO l. 72 2.JO 
oc SN 33:07 RO 0.41 l.16 
oc SN 33:09 RO 0.78 0.98 
DC SN 33:23 RO 3.6::2 2.JO 
oc SN 33:30 RO 1.46 l.79 

0 Peaks 0.00 

1.05.·l.43 
oc NL 0:00 RO 1.52 4.12 

3J:l::Z 1.30 15.14 8.56 
32:48 1.21 4,83::2.68 J,64::2.35 
33:07 l.::Zl 6,159.80 3,378.48 
33:27 RO 0.80 108.64 60.14 

4 Peaks 11,116.26 

---------------------- Above: HxCOO / HpCDF Follows 

0. 88·1. 20 

oc NL 0:00 RO l. 26 3.84 
DC SN 36:36 RO 0.27 1.90 
oc SN 36:52 RO 0.29 l. 94 

0 Peaks 0.00 

0.37-0.51 
oc NL 0:00 RO 0.55 8.38 

35: 01 0.41 4,102.52 1,201.45 
35:28 RO 0.86 23. 56 14 .14 
35:33 RO 0.36 39.89 lJ.19 
35:47 RO 0.87 9.79 5. 94 
35:49 RO 0.62 12.97 5.55 
36:01 RO 1.05 6.96 5.07 
36:23 RO 0.65 5. 77 2.59 
36:32 RO 1. 07 12.70 9.44 

a Peaks 4,::214.16 

---------------------- Above: HpCOF I HpCDO Follows 

0.80-1.:20 
oc NL 0:00 1.00 0.08 
DC SN 35:07 l. 09 3.41 
DC SN 35: 49 RO 0.75 J.02 
DC SN 36:16 RO 2.12 1.5·7 

oc SN 36:30 RO 0. 46 0.96 
0 Peaks 0.00 

0.88·1.::ZO 
DC NL 0:00 1.00 6.61 

36:02 1.03 3,899.39 1,981.38 
l Peak 3,899.39 

0.998 l::Z3478·HxCOD AN 
1.010 l::Z3789·HxCOD AN 
1.011 
1.018 
l.O::Zl 

0.970-1.030 
0.000 

6.58 0.98::2 
::Z,190.33 l.000 l3Cl::Z·HxCDD 678 IS5 
J, 781.JJ l.010 l3Cl2·HxCDD 789 RS2 

75.::28 l.O::ZO 

---------------------

0.996-1.049 
0.000 
l. 045 
l. 053 

0.943·1.114 
0.000 

J, 901. 07 l. 000 13Cl2·HpCDF 678 IS6 
16. 36 l.013 
33.78 1. 015 
6.80 1.02::2 
9.01 1.0::23 
4.83 l. 029 
4.01 l. 039 
8.82 1. 043 l3Cl2·HpCDF 789 SUR4 

---------------------

0.975-1.005 
0.000 
0.975 
0.994 
l.006 
1.013 

0.97J·l.OJ8 
0.000 

l, 918. 01 1.000 l3ClJ·HpCOO 678 IS7 

•••••••••••••••••••••• Above: HpCDO / Octa·COO and COF Follows •••••••••• 

Triangle.Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive· Durham, North Carolina 2n13 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

Printed: 1 1 :oa 9J ~cwa 
. ju·( 



Pa9e No. 5 Listin9 of 0980037B.dbf 

01/10/98 Matched GC Peaks / Ratio I Ret. Time 

Compound/ 

M_Z •.•. QC. Lo9 Omit Why . .RT. OK Ratio Total.Area ... Area. Peak. 1 .. Area . Peak . 2 .. Rel.RT Compound.Name .. 

OCDF o.76-1.02 0.899-1.101 

442-444 DC NL 0:00 1.00 0.08 0.000 

DC WL 34: 26 RO 1. 81 0.40 0.870 

DC WL 35:01 RO 0.33 0.59 0.884 

DC WL 35:12 RD 3.83 0.45 0.889 

DC WL 35:.:18 RD .:1.09 1.00 0.896 

DC SN 35:39 RO 2 .32 0.95 0.900 

DC SN 36:06 0.83 2.1::2 0.91.:1 

DC SN 36:16 RO 2. 42 0.59 0.916 

DC SN 36:36 RO 0.25 0.55 0.924 

DC SN 37:11 RO 0.02 0.06 0.939 

DC SN 37:17 RO 0.07 0.06 0.941 

DC SN 37:25 RO 1.88 0.49 0.945 

DC SN 38:01 RO 2. 07 0. 77 0.960 

DC SN 38:48 RO 0.74 0. 74 0.980 

DC SN 39:02 RO 0.23 0. 74 0.986 

DC SN 39:07 RO 0.64 0.83 0.988 ·-
DC SN 39:22 RO 4.73 0.28 0.994 

DC SN 39:38 RO 0. 48 1.00 1.001 

DC SN 40:08 RO 0.13 0.62 1.013 

DC SN 40:18 RO 2.24 0.64 1. 018 

DC SN 40:43 RO 0.63 1.10 1. 028 

442-444 0 Peaks 0. 00 

OCDD 0.76-1.02 0.899-1.101 

458-460 DC NL 0:00 RO 1. 33 0.06 0.000 

AN 39:36 0.82 9.93 4.46 5.47 1. 000 OCDD 

DC SN 40:05 RO 0.41 0.59 1.012 

~<58-460 1 Peak 9.93 

0.76-1.02 0. 996-1. 004 13Cl2-0CDD 

470-472 DC NL 0:00 1. 00 0. 08 0.000 

39:36 0.87 5,658.40 2, 640.48 3,017.92 1.000 13Cl2-0CDD 

470-472 1 Peak 5,658.40 

Column Description ............ "Why" Code Description ......... QC Lo9 oesc ........ . 

M_Z -Nominal Ion Mass(es) 
.. RT. -Retention Time (mm:ss) 

Rat.l -Ratio of M/M+2 Ions 

OK ·RO-Ratio Outside Limits 

Rel.RT-Relative Retention Time 

••• End of Report 

WL-Below Retention Time Window A-Peak Added 

WR-Above Retention Time Window K·Peak Kept 
SN-Below Si9nal to Noise Level D·Peak Deleted 

<M-Below Method Detection Limit T·Time Cb.an9ed 

NL-Channel Specific Noise Level M-Peak Area Changed 

N-Name Changed 

X·Ether Interference 

ID .. Fla9s. 

AN J 

IS8 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive· Durham, North Carolina 2n13 Printed:· 11 :08 01/10/98 
Phone: (919) 544-5729 ·Fax: (919) 544-5491 388 



7ile1U980037 ll-724 Acq1 7-JAN-1998 02118130 ~c EI+ Voltage SIR 708 Noi•••l779 
JOJ.90l6 712 BSUB(256,JO,-J.O) PrD(9,S,J,O.l0\,7ll6.0,l.00\,7,r) l:zprNDB5US 

. DI.Am;LE LABS rart::ctEANt7P BLANK 'l'I.Il44376A 
lO 

AJ.94E4 
A$.66E4 A$.07Z4 

l.6E4 

l.JE4 

9.51!3 

6.JE3 

J.2EJ 

o-t-....,.~.--...,..,....,.~.,.......,..--.~.,.......,..--,r--.,.......,..~.--...... ....,..--,.--.,......,..--.~.,......,.......,,,_.,......,.......,~.,.......,.......,,......,.......,..__,,--..,..._,..~o.ozo 
fJ:J r oo 23: 00 24 r oo 251 OD 26 1 oo r.1Jle 

7ileir1980037 ll-724 Acq: 7-J11R-l998 021l81JO GC KI+ Volt:agw SI1l 70S Boiaer4023 
305.8987 7:2 BSUB(256,30,-J.OJ P1CD(9,S,J,O.l0\,l6092.0,l.00\,7,r) 1:%p1NDB5US 
DI~ LABS rart::cz;.&Ull7P BLANE 'l'I.Il44376A 
lOO AB. a4 

Al.l0E5 
Al.25E 6.49&4 

Al.50E5 

A2.64E 

J.JZ4 

2.6E4 

2.0E4 

40 l.JE4 

20 6.6E3 

0'~:::;:.--.--...-...--.---.--...-...--.---r--~..,......,...._,..-!;::::::;::..:::;::::;:!::::;::::::;::::!::::;=.:...:=.:::;::~~,::::#-.!:;!:!~:::::;!...!:::!;::!::!~:::;:::!!:;::LO.OEO 
~:~ n.~ ~:~ 

7ile:r1980037 ll--,24 Acq1 7-JAN-1998 02Jl8rJO GC KI+ Volt:agw SIR 70S Noiae12l4J 
Jl5.94l9 7:2 BSUB(256,30,-3.0) P1CD(9,S,J,O.l0\,8572.0,l.00\,7,r) 1:%p1NDBSUS 
TJlIANr;x.E LABS rart::CLEANUP BLANK 'l'I.Il44376A 
lOO A4. SE7 

r.iJlle 

9.6E6 

7.7E6 

60 S.8E6 

40 J.8E6 

20 l.9E6 

0·4--.---,..-........ ...,..--.~.,.......,.......,.~,......~ ...... --..--.,.......,......,.--.--.,.......,.. ...... 1...-~.,.._,......., ..... .,.......,..,_,......,,--..,........,......., ..... .,.......,.._,..~o.ozo 
22100 23:00 24:00 25100 

7ileir1980037 ll-724 Acq1 7-JaN-1998 02:18130 <;C EI+ Voltage SIR 70S Boiae12256 
317.9389 712 BSUB(256,J0,-3.0) P1CD(9,S,J,O.l0\,9024.0,l.00\,7,r) 1:%p:NDBSUS 
TJlIANGLE LABS rart:1CLEANUP BLANK 'l'I.I#44376A 

rue 

lOO AS. SE7 l.2E7 

80 9.9E6 

60 7.4E6 

40 4.9E6 

20 2.SE6 

O'-+---.~.,.......,..--.~.,........,..~.--..,.......,.~r--...-....,.~.--..,.......,.~r--..,.......,..__,,.._~...,.~r--..-...,..--..--.,.......,..~r--..,.......,.~,.........,..,...,..i;..O.OEO 
22100 23:00 24:00 25:00 

7ileiU980037 #l-724 Acq1 7-JAN-l998 02:18130 GC EI+ Voltage SI1l 708 
330.9792 712 EzprNDBSUS 

26100 rime 

TJlI.ANGI.E LABS rezt:: CLEANUP BLANK 'l'Lil4 43 76A 
100 1~1 1 25124 2514~ti·04 3 • 4E7 

22:57 312 23148 •• • """"""--~~-t 
80 :J.8E7 

60 2.lE7 

40 l.4E7 

20 6.9E6 

o-t-...,.~,.......,..--.~.,.......,.......,,......,.......,..__,r--.,........,..~.--..,.......,..--,,......,......,..__,,......,.......,..__,,......,.......,.......,~.,.......,..--,,......,........,..~.--..,........,. ... 0.ozo 
22100 23100 24100 25:00 

7ile1U9800J7 ll-724 Acq1 7-JaN-1998 02:l8r30 <;C ZI+ Volt:aga SIR 70S 
375.8364 712 Ezp1NDBSUS 
DIAMOLE LABS rert:1CLEAm1l' BLANr 'l'Lil44376A 
lO 25 OJ 

24135 

24121 

26100 1'.i.111 

l.8E4 

l.4E4 

l.lE4 

7.2E3 

J.6EJ 

,~ .... ....,.-..~1¥J,J!l.lol.lilJ.,.U....p.lo!.i:p. ... i.i...p.ow.!,...~ ... .Ll.p.:l.l.Ji~,..-."4!l1-ll.µ....:.4IJ.Jeoi~.-..,.U.c;:ilDl,\:.U..,._.-..,......,..m.;i1.1oc:~~~d..lQ~O.OEO 
22100 23:00 24100 25100 r.a 

389 



ril.e:U980037 ll-724 Ac:q: 7-JAN-l998 02:l8:30 GC EI+ Voltage SIR 708 Noi•••84 
Jl9.8965 r12 BSUIJ(:Z56,JO,-J.O) P1CD(7,5,J,O.l0\,336.0,l.OO\,r,r) :ccp1NDBSUS ,;jJ 
2'.ll.IAM;LE LABS Tezt:CLZANUJI BIANr rI.Il44376A 7,JY(. "): .). 
lOO A6. 7E4 Jb(.tfX ·"'fA •oJ . 

Al.3JE4 
~I· <7-'i r 

l.SE4 

l .4.r4 

l.l.r4 

1. o.rJ 

3.5~3 
in\-fft1'lllfhlr--++lt-'1MT'-+'r-ttir-fi'ht---t-IT--:ilr"tinrttf'rfrrl--t-tH~l"'""l:":"'"lh.-tfirr-ri*-:'+i'r-tt""'*-rldltT-1'--:fdl,~~~ 
•.,;+J1.111.1,:wui.,...c...ol,.ll.u.11µ.i.~A.W.l~~~l.'T'u.;~"""il~~:.-,._~~~.ll..ll!:!.ll.:~:.g:,:~::.i.j.;~~"-JL,,-i.:.z..;.i~~""""~r.,..i..l.ll~O. o.ro 

n.~ ~.~ ~.~ u.~ 
rile1C1980037 ll-724 Ac:q1 7-JAN-1998 O:Z1l8130 GC EI+ Voltage SIR 70S Noiae199l 
321.8936 r12 BSUIJ(:Z56,J0,-3.0) P1CD(7,5,3,0.l0\,3964.0,l.OO\,r,r) E1cp:NDB5US 
DI.AM:LE LABS Tezt:CLEANUP BLallX' rI.Il44376A 
lOO 

Al.83E4 

2. 75E4 
Al. 79E4 

!l'iati 

l .5E4 

l .2.r4 

9 .2.rJ 

6.UJ 

J.l.r3 

'4L~=i!:!..!;!:r.!::..;..i...l.LJl,o.r..l.41-''-ll.,IUl.l.!.;.JIUl..l~J.+-~1'-11-~~.p.-.ili!lil'~!,m!.~:U...~w..;,.l.l.!::.,....!.!.l:!:::!:::!...,l=!:&.!..!,..!!!!b!;=!b!l!::!!~!!;=.!b:!:,[.O.OEO 
:ZJ, 00 :Z4: 00 :ZS r 00 :Z6: 00 

rile1l1980037 ll-724 Ac:q: 7-JAN-1998 O:Z:l8130 GC EI+ Voltage SIR 70S Noiae1809:Z 
331.9368 r1.:J BSUB(256,J0,-3.0J P1{])(7,5,J,O.l0\,32368.0,l.OO\,r,r; E1cptNDB5US 
2'.llI.AM:L.&' LABS rezt: cr.EANU1' B:t.ANX rr.I#44376A 
lOO A4. 6E7 

80 
J.44E7 

r.U.e 

l.lE7 

8.9E6 

60 6.6E6 

40 4.4E6 

:ZO .:J.2E6 

oq ............ ,...... ......................................................................... ...,... ........ ,...........,. ................................................... 1........i __ ~...., ... --.......................................................... __ ........ ,c.o.ozo 
23100 24:00 25:00 26:00 

rile1C1980037 ll-724 Ac:q1 7-JAN-1998 O.:J:l8130 GC EI+ Voltage SIR 708 Noiae13367 
333.9338 r:.:J BSUIJ(.:J56,30,-3.0) P1{])(7,5,3,0.l0\,l3468.0,l.OO\,r,r) E1cprNDB5US 
2'.llIANIOLE LABS Tezt:CI.EANUP BLallX' rI.Il44376A 
lOO AS. 5E7 

80 

60 

40 

4.33E7 

Tiae 

l. 4.r7 

l.l.r7 

8.4E6 

5.6E6 

.:JO :Z.8E6 

o~ ........ .-.................................................... .,..... ............... ..,.... ........ ,...........,. ........ .,..........., ........ ...,... ............... 1.........i. __ ..::..,._...., __ ,.... ____ ....., ........ ,...........,. ...................... ,i::.o.ozo 
:ZJ100 24:00 25100 26100 

rile1C1980037 ll-7.:J4 Aoqr 7-JAN-1998 O:Z:l8130 GC EI+ Voltage SIR 70S Noise165 
327.8847 r1.:J BSUB(.:J56,30,-3.0J PXD(7,5,3,0.l0\,260.0,l.OO\,r,r) E1cprNDB5US 
2'.llIANGLE LABS Tezt:CI.EANUP 6.I.allr rI.I#44376A 
lOO A9. lE4 

80 

60 A.2.40E4 

40 

.:JO 

0•~.LI.aµ.LJLll.p.UUL~~:i.1..11..lp.IJ""""l:J.....11.141ll......,..lollil.llD'l.ll.ll\,l41o~l..!!...:~.l.L,lj:.i:..L!!,UJl.1J~'1,..-'t.Wi""'=!.!.!t!lu.JillL-J:l.ILJUIJ~~.IJl..,llJ.IUUlo..U.w.t. 
.:JJ:OO .25:00 .26:00 

:rile:C1980037 ll-724 Aoq: GC EI.+ Voltage SIR 708 
330,979.:J r1.2 E1cp1NDB5US 
2'.ll.I.ANGLE LABS Te.rt:CLDm11' B.r.a.D' rr.Il44376A 
lOO 

22: 57 :ZJ rl2 :ZJ: 4 8 4 : 04 24 : 2 

.:JJ: 00 24: 00 25100 .26:00 

Tille 

J.4E7 

2.8E7 

2.J.rl 

390 



.l'iJ.e111980037 ll•7::l4 Acq1 7-J311-l998 O::lll8130 GC U+ Voltage SIR 70S No.i•erl44 
339.8597 .1'12 BSU11(::l56,30,-3.0J l'1CD(7,5,3,0.l0\,576.0,l.OO\,.l',rJ Zrp1111JBSUS 
12~ LABS rezt1cr.i:AND'J' BUD' 2T.Il44376A 
lO AJ.00E4 

AJ.07E4 

l.8%4 

l.4E4 

l.U4 

7. 0E3 

3.SE3 

.J.IL;.l-'.~..:....!:,.:s.i.~.:..1::!~~~~--r,-*-f.Ji.;i.;.;;,p....w.,..;.i.._;;i.i..i....:......;.,..i..i.:.,,J,;..;..,....u.:,...:...i,.;.~~..u;:~:;IL.l~.X..i.:.p:....::~:;_;.~.,.....c.O.OEO 
.28100 

.l'ile111980037 ll·1::l4 Acq1 7-J311-l991 02118130 GC rI+ Voltage SIJl 70S lloJ.••1966 
341.8567 .1'12 BSUB(.256,30,-3.0J l'1CD(7,S,J,O.l0\,3864.0,l.OO\,.l',rJ Zrp1BDB5US 
D~ LABS r.zt1c:&EAJn7l' .u.urr '%Lil44376A 
lO 

A4.09~ 

A4.l9E4 
Al. • .26E4 

1'.Ue 

l. 7E4 

l.3E4 

l.OE4 

6.6E3 

3.3E3 

~;:!:::::!:;:::!~.,..:.:...:.....::::::::;=:::::;~=;::==:;:::::::;:::....T'"".....,.---::;::::::::;===:..=::::!:::;;:::=::::;::~;::::::;:===!,.:.:..:.!:;:i~~=:!;===:.:.~~::;:=-.,.....c.o.oro 
27100 .28100 29100 

.l'ile111980037 ll-7.24 Acq1 7-.1316-1998 O::l:l8130 GC rI+ Voltage SIR 70S Noiae:S7 
351.9000 .1':2 BSUB(.256,30,-3.0) l':r:D(7,5,J,O.l0\,348.0,l.OO\,.l',:l') Ezp111DBSUS 
D.IANGLE LABS re.rt:CLEAm7J' .Br.aJU' '%Lil44376A 
10 AS. 6E7 

30100 rime 

l.4E7 

l.U7 

8.6E6 

5.7E6 

:1.9E6 

O:.:i_.,..........,. __ ...,... __ ,......_,. __ ...,... __ ,....._,. __ ...-__ ,_.....,..--..,....--4--.;;::=-..--....~..,....--.--..,...--..-.....,.--...,...--..-.....,.---.---~0.0EO 
::l7: 00 .28100 :19100 

.l'ile111980037 11•7::l4 Acq: 7-JJUr-1998 02:18130 GC rI+ Voltage SIR 70S Noiae167 
353.8970 .1'12 BSUB(.256,30,-3.0J l':r:D(7,5,3,0.l0\,.268.0,l.OO\,.l',:l') Ezp1NDB5US 
DIABGLE LABS rezt:CLEAm71' BIABE '%Lil44376A 
10 AJ. 5E7 

4 

;z 

30:00 :rime 

9.0E6 

7.2E6 

5.4E6 

3.6E6 

l.BE6 

.l-,.........,.---.,..........,.---..,.-_...,.--...,...---..-....,.---T""".....,.---....---i:...._.:;::::~~_,...---.--...,.---..--...---...---r---....----.--..... ---.,.....C.O.OEO 
27100 28:00 :19100 

.l'ile111980037 ll-7.24 Acq: 7-JAll-1998 02118130 GC EI+ Voltage SIR 70S 
330.979::l .1'12 EzpiBDBSUS 
DI.AM;LZ LABS rezt1aEAM7P .BLABr .'ZLil44376A 

30:00 

30118 lO 27i03 27136 ::l9:03 29135 y._.,._J-............... ._;.:;.;.;i"-"--_.,....._.....,..,..,.... ........ .__ 

:rime 

3.5E7 

2.BE7 

2.lE7 

l.4E7 

7.lE6 

a . ...._.,........., __ ...,.. __ ...---..----.--...... --...---r-_,.---.---...... --.---..,...--...... ......,--...... --..---....-..... --....... --..----.---.---...,....--..-~o.oro 
27: 00 .28100 29' 00 

.l'.U.11111980037 11-724 Acq1 7-J311-1998 02118130 GC EI+ Voltage SIR 70s 
409.7974 .l'::Z Ezp1NDBSUS 
D.r.uR;LE LABS re.rt I c::z;EiU'lt7l' Br.aD' '1!l'.I 14 4 3 7 6A 
lO :ZS 41 

8 

30100 :rime 

l.8E4 

l.4E4 

l.lE4 

7.2EJ 

3.6EJ 

1.J...,....U.,..4':..,.Lli.a,.u.a.:i..,..ol!J~....,,iKMJ .... ~iU..~..U....U.!J!..!li.ilLlp-....j...ILlo~~,.Jj/,.\o--...U..4JW=:!lf.!J.Lli"'4-1~~-f...:D..olip.LMW:;!..,ji.,....~O.OEO 
27:00 28:00 ::l9:00 :rime 

391 



81 cq: I 0 gfl 
355.8546 r12 BSUB(256,30,-J.OJ P1CD(5,5,3,0.05\,Jl6.0,l.OO\,r,'l'J 
1'RIAM::t.l: LABS 'l'ezt:: CI.EANf1P BLAllE 'l'Lil44376A 
lO A:il. 4E4 

80 A6.:illE4 

60. 

Al.63E4 Al.57E4 40. 

27148 28100. 281l:il 28124 28'36 28148 29100 291l:il 29124 29136 29148 30100 
rile111980037 ll-724 Acq1 7-.nN-l998 021l8:30 GC EI+ Voltage SIR 70S Boiae160 
357.85l6 r:2 BSUB(256,30,-3.0J P1CD(5,5,3,0.05\,240.0,l.OO\,r,'l'J Ezp1NDB5US 
1'R~ LABS 1'art:c:t.l!AM7P BIAl'IX' 'l'Lil44376A 
lOO. A2. 5E4 

80. 
AJ..47E4 

60 
Al.l3E4 Al.l3E4 

A7 .3lE3 
Al.l2E4 

40 

27148 28100 2Bil2 281.24 28:36 28148 29100 29:l:il 29:24 29136 :.19148 30100 
rile:l1980037 ll-724 Acq: 7-JaN-1998 02:18130 GC EI+ Voltage SIR 70S Noiae:50 
367.8949 r12 ~SUB(:il56,30,-J.O) P1CD(5,5,3,0.05\,:il00.0,l.OO\,P,'l') Ezp:NDB5US 
1'RIAN&'LE LABS 'l'ezt:CLEANUP BIAllK 'l'Lil44376A 
lOO A:J. 3E7 

80 

60 

40 

:il7:48 :il8100 28:l2 :il81:il4 :il8:36 :il8:48 :.19:00 :.l9:l:J 29::.14 :il9136 :il9148 30:00 
rile111980037 ll-724 Acq: 7·J1Ul-l998 O:illl81JO GC EI+ Vo.lt:age SIR 70S Noise:48 
369.89l9 r12 BSUB(256,30,-J.0) P1CD(5,5,J,0.05\,l92.0,l.OO\,P,'l') Ezp1NDB5US 
'l'BIANl&I.E LABS 'l'a.rt:CI.EANUP BLllNr 'l'Lil44376A 
lOO Al. :ilE7 

80 

60 

40. 

Al .96:E4 
l.5E4 

l.2E4 

9.0E3 

6.0E3 

3.0E3 

O.OEO 
1'iJI 

l.4E4 

l .l.E4 

8.:ilE3 

5.4E3 

2. 7E3 

O.OEO 
'l'.illle 

6.2E6 

5.0E6 

J. 7E6 

2.5E6 

l .:ilE6 

O.OEO 
30:12 30124 'l'.illle 

4 .2E6 

J.3E6 

l.7E6 

8.3%5 

01..+.,. ............. ......., ............................................... ..,....._.. ....... ...,..,...,..,..--...., ............. ......, ........................ .+.. ..... .;t.....;::;::;:.;:~.,... ............................................ ..r.o.oro 
:il7148 :il8100 :.l81l:J :il81:il4 .28136 :il8148 :il9100 :.l91l:J :il91:il4 :.19136 :il9148 30100 301l:il J01:il4 

rile1U980037 ll-7.24 ACq'I 7-.DN-l998 O:Jll81JO GC EI+ Vo.luge SIR 708 
330.9792 r12 Ezp1NIJB5US 
1'RI.AMOLE LABS 'l'art:CI.EANUP BLA1l1C 'l'Lil44376A 
lOO. 28129 ;JS 42 

BO. 

60. 

40. 

rue 

3.5E7 
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cq: I I . + ge 
389.8l56 7:3 BSUB(:J56,30,-3.0) P1CD(7,5,3,0.l0\,88.0,l.OO\,l,r) 
nIAM::tZ I.Alls rezt:1cu:AN11J' BIAIIX rr.Il44376A 
lOO AS. 8E4 

A3.4lZ4 

80 

60 Al.45E4 

40 
A8.59E3 .69E4 

A3.55Z4 l .3:r4 

l • .LZ4 

8.l:E3 

A5.4l.Z3 5.41:3 

.7Z3 

'-""~~~..11.-~-....i,..J.j'--.l'.....,...,...,._,...,....,..,. ..... ,...."+-..... ...-....,_..;..ooi""'"'....,,-.-~.i,.......,1~,..,.,.......,..,.......,,,...r,..,,...r.,...,..-4-1i..+L..,_,,_._._..,ll..li..:,...~O.OEO 
31:36 3l.148 32100 32112 32134 32136 32148 33100 33:12 

li.le1U980037 ll-385 Acq: 7-JAN-l!J98 02118130 r;c U+ Vo.luge SIR 70S No.i•e1.J4 
39l.8l:J7 713 BSUB(:J56,30,-3.0) P1CD(7,5,3,0.l0\,96.0,l.OO\,l,r) Ezp1NDB5US 
12.LUIOLZ LAJIS re.rt::cu:AN11J' BIAIIX rr.Il44376A 
100 

80 

60 

40 A4 .06E3 

:JO 

A!J. oo:r3 
Al.261:4 

A2.00E4 

A9.83E3 
Al.55E4 

31:36' 31:48 32:00 3:J:l2 32:24 32:36 32:48 33:00 33:12 
li.le:U980037 ll-385 Acq: 7-JIUr-1998 02:18130 r;c EI+ Voltage SIR 70S No.iae:l.401 
401.8558 7:3 BSUB(:J56,30,-3.0) PJCD(7,5,3,0.l0\,5604.0,l.OO\,l,r) J!:zp:NDB5US 
12IANGLE LAJIS rezt:CLEANUP BLANE rLil44376A 
lOO A3. 8E7 

A:J. 64E7 
80 

60 

40 

:JO 

33124 33:36 rue 

l.lE4 

8. 7E3 

A8.04E3 
6.5E3 

4.3E3 

8.5E6 

6.8E6 

5.lE6 

3.4E6 

l.7E6 

a~ ..................... .,...,...,...,...,....,...,...,...,...,....,...,...,...,...,......,...,...,...,....,....,...,..,...,.......,...,........,....,...,......,.L.,...,....,..,...:::::;:;;::;::~ .............. .....;::::;;:::;::;:;:~,... .... ..r.o.oEo 

31:36 31:48 32100 32112 3.J:J4 3.2:36 3.2:48 33:00 33:lJ 
7i.le:U980037 ll-385 Acq: 7-JAN-l!J98 0:2118:30 r;c U+ Voltage SIR 70S No.iae19:20 
403.8529 7:3 BSU11(:256,30,-3.0) PJCD(7,5,3,0.l0\,3680.0,l.00\,7,r) Ezp:NDB5US 
22IANGLE LAJIS rezt::CLEANUP BLANK rLil44376A 
100 A.J. 8E7 

A.J.l9E7 
80 

60 

40 

:20 

33:.24 33136 rime 

7.0E6 

5.6E6 

4.:JE6 

J.8E6 

l.4E6 

o'.1,...,.......,..,...,...,..,....,....,...,....,...,...,..,....,....,...,....,...,...T""T".,.......,......,...T""T".,...,...,....,...,...,...,... ...... ~1..-....,....::;::;::;:::;::;~ ..... .._.:::;::;::;::;:::;:::ii......,_...J:,o.ozo 

31136 31148 3:2100 3.Jil.J 3:2:24 32136 3:2148 33100 33112 
7i.le1U980037 ll-385 Acq1 7-JAN-1998 O:J1l8130 r;c U+ Voltage SIR 70S 
39:2.9760 713 Ezp1NDB5US 
12.LUIOLZ LAJIS re.rt: 1 CL&llNm' B:LANE '1!r.Il4 43 76A 
lOO 3li3 31144 3li5:2 3:Ji34 33100 · 33:l0 

80 

60 

40 

JO 

331:24 33136 rue 

33:.J!J l.6E7 

l .3Jr7 

9.6E6 

6.4EtS 

3 .JEtS 

o . ...,....,...,...,...,...,....,.......,....,....,...., ...... .,...., ...... ,...._..,...,. ..... ,.......,...,...,. ..... ,..........,....,...~..,.. ............................................................. ....,... ...... ....,...~--...... --.............. ~o.ozo 
3lt36 31148 32100 32124 3:2148 33100 33:1.J 33136 rilie 
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l'il.e:C1980037 #l-545 Acq: 7-JAN-l998 03:18:30 f:C EI'*' Volbga SIR 70S Noi••11180 
407.7818 1':4 BSUB(356,30,-3.0} PKD(7,5,J,0.10\,4130.0,1.00\,l',1'} :&:zp111DB5US 
1'1lIAZCLJ: LABS 1'art:CI.EANUP BLANK ~144376A 
10 Al. 6E5 

A8.82E4 

35124 35136 35141 36100 36112 36124 36136 
1'ile:C1J80037 11-545 Ac:q: 7-J1!.N-1998 02118:30 f:C KI'*' Volb99 SIB 70S Noiae1939 
409.7789 1':4 BSf111(356,30,-3.0} PKD(7,5,J,0.10\,3756.0,1.00\,l',1'} :&:zp111DB5US 
~LABS 1'art:CI.EANUP BLANK ~144376A 
100 A4. 4E4 

80 

60 

40. 

Al. 734 

.8E4. 

1'.i.we 

20 .a3 
a.....,......,...,.. ................... ...-r1+......,~...-!-'l-"l""'l..,...,..,..,.......,....,..'i-T...,....+..-.""1"-~~~¥-1~.,.w,...,,_.....,..:.,.a. ..... ...-.....,-+-...-l'""""'....,......,..,....,~o.0Eo 

35124 35r36 35r41 36:00 36:13 36:34 36r36 37: 00 1'.ime 
l':ile:C1980037 ll-545 Ac:q: 7-J"AN-1998 02:18:30 f:C EI+ Voltage SIR 70S Noiae:l594 
417. 8:153 1':4 BSUB( :156,30, -3. 0) PKD(7,5,J, 0.10\, 6376.0,1.00\,l',1') Ezp:11DB5US 
1'1lIANG:LE LABS 1'art:CI.EANCTP BLANK 1'Lil44376A 
lOO Al. OE7 3.0:&6 

80 2.4E6 

60 l.8E6 

40 1.2E6 

30 6.0E5 

O.l..-.....,4,......,....,...,...;.:;::;::i::::;:::;;::.."""'-.-~...,...,..,..,......,...,..~...,...,...,......,...,..~-.-,........,-.,...,.......,....,..,....,....,... ..... ...,.. ..... ...,.. ..... ..,.......,...,...,...,......,....,J:.O.OEO 
35:00 35:l2 35::14 35:36 35:48 36100 36:l:.Z 36:24 36:36 

l':ile:C1980037.ll-545 Ac:q: 7-JJIN-1998 03:18:30 GC Kr+ Voltage SIB 70S Noise:2911 
419. 8:130 1':4 BSf111(356, JO, -3. 0) PKD(7, 5,3, 0 .lO\,ll644 .0,1. 00\,l',7') :&:zp:11DB5US 
1'1l.r.AMaLE LaBS 1'art:CI.EANUP BLANK 1'Lil44376A 
100 A:.Z. 0E7 

40 

36:48 3 7: 00 1'1Jle 

20 

0'.1,.......,i.,.......,...,...,..::;::::;::;:::;=;:::;:::.;......,""'l""'....,...,..,...,.....'?""P'..,...,...,...,...,...,...,..,......,..,..,....,...,......,...,.......,_.....,..,.......,..,...,....,...,....,....,...,...,.......,_....,.......,...,...,J:. 

.6E6 

.JE6 

35:00 35:l2 35:24 35:36 35:48 36:00 36:13 
l':ile1C1980037 11•545 Acq: 7-JJIN-1998 021l81JO f:C U'*' Vo.ltag.i SIB 70S 
430.9729 l'14 J:zp1NDB5US 
1'.1l.IAM::LE LABS 1'art:CI.EANUP BIANI'\ 7'Lil44376A 

36:09 lOO 4:59 35110 
3512~1..-.,._.,..........,,,.._.~5~:~4...,..,,.._."'-.,.....v 

36:24 36136 36:48 37:00 

3614 .l1:7 

.2E6 

o....,...,...,.......,...,..........,,.......,...,....,....,.. ...... ..,...,....,...,...,.....,...,.......,,.......,...,...,......,,....,.. ..... ...,.. ............ .,...,...,....,...,....,...,.......,.. ...... ...,........, ...... ..,...,....,....,....,...,....,....,...,...,...,.....~o.o.ro 
35100 35:l2 35124 35136 35148 36100 36112 36124 36136 

l':ile1C1980037 11-545 Acq: 7-JAN-1998 02118130 f:C Kr+ Volt.age SD 70S 
479.7165 1'14 :&:zp111DB5US 
1'1l.IAM:LE LaBS Tart: c:r.J:Am1P BL111lr 'n:.Il443 76A 
lO 

35:28 
35151 

36123 36134 

36148 37: 00 1'119e 

.4E3 

.6E3 

.BEJ 

1'.i.we 
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cq: : : 0 git 

423.7766 7r4 BSUB(256,30,-3.0J PJCD(1,5,3,0.l0\,72.0,l.OO\,r,rJ 
!l'RIAM;LE LABS !l'ert1c:t£\Nt7P BLJINK rr.Il44376A 
lOO 

80 Al.67E4 
AJ.54E4 

60 

40 

20. 

Al. 3E4 

35rl2 35rl8 351.24 35130 35136 3514.2 35r48 35154 36100 36:06 36rl2 361l8 
7ile1U980037 ll-545 Acqr 7-.DN-l998 021l8130 ~ Ia+ Vo.ltaga SIR 70S No.iserl8 
425.7137 7r4 BSUB(256,30,-3.0J P1CD(1,5,3,0.l0\,12.0,l.OO\,r,r} rzp1NDB5US 
DI~ LABS Xert:ct.rAJ9t7P BLJINK rr.Il44376A 
lO Al. 9E4 

80 A4.48E4 
A7.75E3 

60. 

40 

20 

35rl.2 35:l8 35r24 35:30 35r36 35:42 35:48 35:54 36:00 36r06 361l2 36rl8 
rile:f1980037 ll-545 Acq: 7-.DN-1998 021l8r30 GC EI+ Voltage SIR 70S Hoise:l656 
435.8l69 714 BSUB(.256,30,-3.0) PlCD(7,5,3,0.l0\,6624.0,l.OO\,l,r} Ezp1RDB5US 
DI.ANGLE LABS Tezt:CLEANUP BI.ANK TLil44376A 
lOO 

80. 

60 

40. 

20 

35rl.2 35118 35r24 35r30 35136 35r4.2 35r48 35154 36100 36106 36rl.2 36:l8 
l'i.le1f1980037 11-545 Acq1 7-.DN-1998 0.2118130 ~EI+ Voltage SIR 70S Ho.iserl648 
437.8l40 lr4 BSUB(256,30,-3.0J PlCD(7,5,3,0.l0\,6592.0,l.OO\,r,xJ Ezp:RDB5US 
XRLU«aJ;E LABS Xert:CLEANUP BLANK Tr.Il44376A 
lO 

80. 

60 

40 

.20 

l.2E4 

9.3E3 

6.9E3 

4.6E3 

2.JE3 

O.OEO 
36124 36130 2'.iJI 

8.U3 

6.5E3 

4.9E3 

Al.06E4 3.2E3 

l.6E3 

O.OEO 
i'lle 

4.2E6 

3.4E6 

.2.5E6 

l.7E6 

8.4E5 

O.OEO 
361.24 36130 rue 

4.lE6 

3.3E6 

2.4E6 

l.6E6 

8.lE5 

35rl2 35:l8. 35:24 35130 35136 35142 35148 35:54 36100 36:06 361l2 36:l8 361.24 36130 Xiime 
l'ile1f1980037 ll-545 Acq: 7-JAN-l998 021l8130 ~ EI+ Voltage SIR 70S 
430.9729 1'14 Ezp1NDB5US 
DIAM::Lr LABS Tert:CLEANUP BIAJ'IX' rr.Il44376A 
lOO 3 21 35134 l.lE7 

80 8.5E6 

60 6.4E6 

40 4.2E6 

20 .lE6 

0 O.OEO 
35rl2 35rl8 35124 35130 35136 35142 35148 35154 36100 36:06 361l2 361l8 36124 36130 ~ 
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Al.4lE4 

Al.l6E4 

A5.0 EJ 
A9.55BJ 

lO 

Oi.1.!.1.1~~~~Ulo4"u.i.,;J.11,.1.1..,;+1.L:./ol~~"YI'-

Al. BE4 

A7.J7EJ 

37:00 
l'ile1C19800J7 ll-545 Acq1 7-JAN-1998 0.21l81JO GC EI+ Voltap SD 
443.7399 1':4 BSUB(256,JO,-J.0) P1'JJ(7,5,J,O.l0\,88.0,l.OO\,l',1') 
DI.Al'lG'.LE LABS 1'e.rt::c:::r.zaRt7P BLANr 1!Lil44376A 
100 

Al.l6E4 

Al.56E4 

Al • .27E4 

A7.07BJ 
A7.55BJ 

A4 • .2E4 

l.OE4 

9.4EJ 

8.JBJ 

7.JEJ 

6.JBJ 

5 • .2EJ 

4 • .2&3 

J.lBJ 

.2 .lBJ 

l • .2E4 

l.lE4 

9.6EJ 

8.4EJ 

7 • .2EJ 
Al .27E4 Al. 74E4 

50 A2.07E4 A4.J.2EJ 6.0E3 

4 0 A.2. 29E4 4. 8E3 
Al.l8E4 A4.95EJ 

30 J.6EJ 

.20 .2. 4E3 

10 l .2E3 

O~:.Jll.i'~~..,;i.l.IJ,!LJ.li-l.4'-l.\-.l-~~~~lilfJ'Wll'..l:joi~.l.ll/J~~ll.lj.lWjl~.lli+oll!TJ~~~;&.lpl.~i:i..,i:"'l,llWojl ....... l..:.Y ...... .11.ljl....:!ll..Ul~fllll'/llU.~~O.OEO 
35100 

l'ile1C1980037 ll-545 Acq: 02rl8:30 GC EI+ Voltage SD 70S 
430.97.29 1':4 Ezp1NDB5US 
DI.ANGLE LABS 1'e.rt::CLEARCP BLANK 1!Lil44376A 
100 35:27 36 59 

3414635rl0 
l.lE7 

9.8E6 

8.7E6 

7.6E6 

60 6.5E6. 

50 5.4E6 

40 4.JE6 

JO J.3E6 

20 .2 • .2E6 

10 l.lE6 

o...._,,,_..,....._-.-............ -..--.--.-... ...... .--..--..-....-...... ...--.--.-...... -.--.. ....... --.--.--.-... ...... .--.--.--..-....-..-...-......-...... -...-..--.--.-... ...... .--~o.ozo 
35100 36100 37:00 38100 39100 

l'ile1C1980037 11-545 Acq1 7-JAN-1998 02:18130 GC EI+ Voltage SD 70S 
513.6775 1'14 Ezp1NDB5US 
DIAM&z:.r LABS 1'e.rt::c:z;J!AJVW B:r.aNE 1!Lil44376A 
10 

38135 
361.25 

37146 

37tll 
35rl8 35: 4.2 

341 4 3Btl9 

35100 36100 37100 38100 39100 

40:00 

.4E4 

.BZJ 

391.24 

4 101 

40100 411 00 1'.:Ute 
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cq: : I ge 
457. 7377 1'14 BSUB(:Z56,30,-3.0J PJC1)(7,5,3,0.l0\,80.0,l.00\,1',7'} 
:rRIAM:I.E LABS 7'ezt:CI.ZANUP BLANlC 7'I.Il44376A 
100 AS. 3'E4 

80 

60 

40 

39136 3914:1 39:48 39r54 40:00 
1'il•1C1980037 11-545 Acq: 7-JAN-1998 O:Z:l8130 GC JU+ Voltage SIR 70S Noi11e:l7 
459.7348 1'14 BSUB(:Z56,30,-3.0J PJC1)(7,5,3,0.l0\,68.0,l.00\,1',7'} EzprNDBSUS 
ftI.AM;I;J: LABS 7'ez't:cz;&Ull7P BLANK rt.Il44376A 
10 AB. :ZE4 

80 

60 

40 

.4E4 

8. 7E3 

5.BEJ 

l. 7'E4 

l.4E4 

l. O'E4 

6.9J:3 
A6.88E3 

3. 4'E3 

o-+---...... -.--... ...... ..c. ......................... ..-......................... __ ...,......,.->1-...,."""'"--. ..... ..¥.,~~ ..... ~ ..... :.,.....,......,..~_,.;~....,. .......... ......,_.,......,,......~o.oro 
39:30 39136 39:4:Z 39:48 39:54 40:00 

1'ile1U980037 11-545 Acq1 7-JAN-1998 O:Z1l8130 GC EI+ Voltage SIR 70S Noise::ZO 
469.7779 7:4 BSUB(:Z56,30,-3.0) P1CIJ(7,5,3,0.l0\,80.0,l.00\,1',7') Ezp1NDB5US 
n~ LABS 7'art:CLEANt7P B:r.ANK '1.'Lil44376A 
100 A:Z. 4E7 

BO 

60 

40 

:zo 

40:06 Time 

4.3E6 

3.5E6 

:Z.6E6 

l.7E6 

B. 7'E5 

01.l....,.. ..... ....,.....,.....;::::::::~ ............. .--..................... ..,......,.....,......,......,....,...::::::::~;::::;:::::;=::;:::;:::;:::::;::::;:::::::;:::;::::;::::::;::::;==;~""""..=;oo..lo.oro 
39130 39:36 3914:1 39:48 39:54 40:00 

1'ile1r1980037 11~545 Acq: 7-JAN-1998 02:18:30 GC EI+ Voltage SIR 708 Noise:l8 
471.7750 1':4 BSUB(:Z56,30,-3.0) P1CIJ(7,5,3,0.l0\,7:Z.O,l.00\,1',7'} Ezp:KDB5US 
1'Jll'ANGLE LAJJS 7'ez't:CLEANt1P BLANIC 'J!Lil44376A 
lOO A3. :ZE7 

80 

60 

40 

:zo 

40:06 rime 

5.0E6 

4.0E6 

3.0E6 

:Z.OE6 

l.OJ:6 

oj_...,......,......,.....,...-;:::-::::.,~...,......,... ....... ....,......,......,.....,....,.....,.~:::::::::::::;::;::;::;::::;:::;::;:::;:::::;;::::::;;:::::;;:::::;;::::;;::::;::=,...,... ...... ..,...lo.oro 
39130 39:36 

1'ile1U980037 11-545 Acq1 7-JAN-1998 
430.97:19 714 Ezp1NDBSUS 
!l'l!IAZCLr LAIJS 7'e.r't1 c:::z;JCANUP B:r.ANK 
100 39129 39 37 

80 

60 

40 

:zo 

3914:1 39:48 39154 40100 4 0 I 06 7°.1Jae 
O:Z:l8130 r;c EI+ Voltage SIR 708 

7'Lil44376A 
l.OE7 

B.l.E6 

6.0E6 

4.0E6 

:Z. OE6 

o...,__,.......,......,......,.....,. ..... .....,......, ............. r-...-..-............. -.--,......,. ...... -......,.......,--,......, ...... ..-.,.......,..... ..... ..,.......,..._,.......,.......,......,.....,._,.....,......,......,......,,__~o.oBo 
39130 39136 39:4:Z 39148 39154 40100 40106 1'iae 
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PPM 
200 

~t 

' 

• - -. J.....tvl 'rN 
330.94615 

~ 

Peak Locate Examination: 7-JAN-1996:02:17 File:U9B0037 
Experiment:NDBSUS Function:2 Reference:PFK 

Volts PPM 
0.2443 - 200 -

~ 
I ~ ~ 

" ·~ 

v 

.J,J 
II ~ 
'"' ~ -A,.._ .. ''\A_ . AAJNJ)\ ~ 

330.97925 331.01235 416.93435 416.97604 

Volts 
0.0359 

~ 

Vi\~A "' "_ j 

417.01774 

en 
(7) 
(.1") 



Acq: 
457.7377 F:4 Exp:NDB5US 

-JAN- EI+ Vo 

Sample Text:CLEANUP BLANK TLI#44376A File Text:TRIANGLE LABORATORIES, INC. 
100 A4. 6E4 1.4E4 

BO 1.2E4 

60 B.7E3 

40 5.8E3 

20 2.9E3 

0~.....,.L~q.=..~L,L.:t--J....,,,...i.,~........, ........ ~,....L.)....-t,....l,..l.41<;..L.J.~~~::::;=~~J-.-~~~~~~--':.J.J~-(._~.L.L-l-4-\.L.~Y....i..w.....e/.....,:.~lLO.OEO 
38:48 39:00 39:12 39:24 39:36 39:48 40:00 40:12 40:24 

File:U980037 #1-545 Acq: 7-JAN-1998 02:18:30 GC EI+ Voltage SIR 70S 
459.7348 F:4 Exp:NDB5US 
Sample Text:CLEANUP BLANK TLI#44376A File Text:TRIANGLE LABORATORIES, INC. 
100 

40:36 Time 

1. 7E4 
80 A .47E4 1.4E4 

60 i.OE~ 

40 6.9E3 

20 3.4E3 

O...i.._41.,.L...1co1-~_.L.-J.1-~,.......p...,L...iµ.,i.....,....t,:-'-..,.....""4-lo-l...~ ........ ..J..-~~~-l--l<~--l-.)L..\-~;>-,-"""'-'...J..-~~~~....l..l.-~~~......,.1~,.._.._.. __ ..1-0.0EO 
38:48 39:00 39:12 39:24 39:36 39:48 40:00 40:12 40:24 

File:U980037 #1-545 Acq: 7-JAN-1998 02:18:30 GC EI+ Voltage SIR 70S 
469.7779 F:4 Exp:NDB5US 
Sample Text:CLEANUP BLANK TLI#44376A File Text:TRIANGLE LABORATORIES, INC. 

40:36 Time 

100 39·36 4.3E6 

80 3.SE6 

60 2.6E6 

40 l.7E6 

20 8.7ES 

O...J..-.......-.--...-........... -.--r--r-.--r--r---.-.--...-.,........,.-.--r--r-.--r--r---r-.--...-~-.-.---..-~~......-.:::::=~=;:=;;:::;:="'i=T=r=?'l"'~r-i""~-.-.,....,.-,.-T"'"'T"'"T'""1-r--r-r-r-~o.oEO 
38:48 39:00 39:12 39:24 39:36 39:48 40:00 40:12 40:24 40:36 Time 



CALIBRATION 
DATA 

Triangle Laboratories, Inc. 
801 capitols Drive P.O. Box 13485 • 
Dumam. NC 2m3-4411 Research Triangle Parle, NC 27709-3 
919-544-5729 Fax# 919-544-5491 -~ 
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TRL\NCLE LABORATORn:.5 OF RTP, me:. 
Initial cal.il:lration SWmnary tor PF22206 

Analysis Dace .... : 02/20/96 Method ..•..• : 

Insc::umenc ....... : p GC Column ... : 

Analyt:es RF SD \RSD RT RT/LO RT/HI 
2378-TCDF l. 040 0.109 lOt 21:32 14:31 25:31 
TOTAL TCDF 1.040 0.109 lOt 
2378-TCDD 0.992 0.101 lOt 20:12 16:11 24:11 
TOTAL TCDD 0.992 0.101 lOt 

Other Standards RF SD tRSD RT RT/LO RT/HI 
37Cl-TCDD 1.014 0.048 St 20:12 18:11 22:11 

Internal Standards RF SD \RSD RT RT/LO RT/HI 
13Cl2-2378-TCDF 1.388 0.062 4' 21:31 20:31 22:31 
13C12-2378-TCDD 1.067 0.036 3' 20:11 18:11 22:11 

Recovery Standards RF SD \RSD RT RT/LO RT/HI 
l3C1.2-l234-TOD l.000 0.000 0\ 20:27 

*** End ot Report '"** 

Page l 

Triangle Laboratories, Inc.~ Analytical Servicas Division 
801 Capitola Drive• Durham, North Carolina 2n13 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

Dace: 02/20/96 

C2NF 

DB-225 

Ratiol Ratio2 N 

0.767 10 
0.767 10 
0.782 10 
0.782 10 

Ratiol Ratio2 N 

10 

Ratiol Ratio2 N 
0.758 10 
0.786 10 

Ratiol Ratio2 N 

0.794 10 

401 
Printed: 23:10 02/20/96 



TRIANGLE LABORATORIES, INC. Date: 01/07/98 
Initial Calibration SUDlllary !or OF51058 

Analysis Date ..•. : 01/05/98 !lathed ....•. : MIT2 
Instrument ....... : O' 

Analytas RF SD \RSD RT RT/LO 
Total l!lCDF 0.000 0.000 100\ 4:35 
Total l!lCDD 0.000 0.000 100\ 5:18 
Total DCDF 0.000 0.000 100\ 11:35 
Total DCDD 0.000 0.000 100\ 12:18 
Total TriCDP 0.000 0.000 100\ 15:35 
Total TriCDD 0.000 0.000 100\ 17:18 
1368-TCDP l.298 0.073 6\ 21:26 23:35 
2378-TCDP l.240 0.132 11\ 24:36 
TOTAL TCDP l.240 0.132 11' 
1368-TCDD 0.7l5 0.032 4\ 22:46 24:18 
1379-'l'CDD 0.360 0.021 6' 23:10 
2378-TCDD 1.240 0.160 13\ 25:19 
TOTAL TCDD 1.240 0.160 13\ 
12378-PeCDP 1.051 0.090 n 28:33 24:32 
23478-PeCDF 1.019 0.078 n 29:14 
TOTAL PeCDF 1. 035 0.084 n 
12378-PeCDD 1.333 0.125 n 29:34 25:34 
TOTAL PeCDD 1.333 0.125 n 
123478-HXCDP 1.007 0.074 " 32:01 28:06 
123678-HXCDF · 1.253 0.089 " 32:07 
234678-HXCDF 0.985 0.082 8\ 32:36 
123789-HXCDF o. 870 0.047 5\ 33:22 
TOTAL HxCDF 1.029 0.071 " 123478-HxCDD 0.765 0.051 " 32:43 28:47 
123678-HXCDD 0.976 0.079 8' 32:'7 
123789-HXCDD 0.941 0.068 " 33:06 
TOTAL HxCDD 0.894 0.064 7\ 
1234678-HpCDF l.410 0.098 7\ 35:00 30:59 
1234789-HpCDF 1.096 0.071 6' 36:31 
TOTAL HpCDP 1.253 0.084 " 1234678-HpCDD 0.995 0.051 5\ 36:01 32:00 
TOTAL HpCDD 0.995 0.051 5\ 
OCDF 1.377 0.070 5\ 39:47 35:34 
OCDD 1.108 0.080 7\ 39:35 35:34 

Other Standards RF SD \RSD RT RT/LO 
37Cl-TCDD 1.001 0.056 n 25:19 23 :18 
l3C12-PeCDF 234 0.966 0.010 1" 29:14 26:32 
l3Cl2-HxCDF 478 o. 825 0.042 5\ 32:01 
l3Cl2-HxCDP 234 0.902 0.043 5\ 32:35 
l3Cl2-HxCDF 789 0.695 0.042 6' 33:21 
l3Cl.2-HxCDD 478 0.732 0.024 3\ 32:42 
l3Cl2-HpCDF 789 0.802 0.016 2\ 36:30 32:59 

Page l 

Triangle Laboratories, Inc.® Anatytlcal Services Division 
· 801 Capitola Drive• Durham, North Carolina 27713 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

RT/HI Ratiol Ratio2. N' 
18:35 0 
19:18 0 
19:35 0 
20:18 0 
22:35 0 
23:18 0 
30:35 0.745 6 

0.743 6 
0.744 6 

31:18 0.776 6 
0.786 6 
0.787 6 
0.781 6 

32:32 1.526 6 
1.530 6 
1.528 6 

33:34 1.580 6 
1.580 6 

36:06 1.283 6 
l.245 6 
1.262 6 
l.263 6 
1.262 6 

36:47 1.257 6 
1.211 6 
l.234 6 
l.232 6 

38:59 1.060 6 
l •. 049 6 
l.055 6 

40:00 1.028 6 
1.028 6 

43:34 0.891 6 
43 :34 0.836 6 

RT/HI Ratiol Ratio2 N' 
27:18 6 
30:32 1.498 6 

0.509 6 
0.508 6 
o.5o4 6 
1.214 6 

38:59 0. 431. 6 

Printed: 13:32 01/07/98 
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TRIANGLE LABORATORIES, m:. 
Initial calibration SUmllaJ:y for UF5l058 

Internal Standards RF SD 'RSD R.'l' R.T/'UJ 
l3C12-2378-TCDF 1.467 0.053 4' 24:35 23:35 
l3Cl2-2378-TCDD l.118 0.049 4' 25:18 23:18 
l3Cl2-PeCDP 123 l.142 0.075 7' 28:32 24:32 
l3C12-PeCDD 123 0.590 0.045 n 29:34 25:34 
l3C12-BXCDF 678 l.346 0.038 3\ 32:06 28:06 
l3C12-BXCDD 678 0.995 0.017 2\ 32:47 31:47 
13Cl2-BpCDF 678 0.822 0.013 2\ 34:59 32:59 
l3CU-B'pCDD 678 0.726 0.011 2\ 36:00 35:00 
l3CJ.2-oc::DD 0.545 0.038 7t 39:34 37:34 

Recovery Standards RF SD 'RSD R1' RT/'UJ 
13C12-l234-TCDD l.000 0.000 0\ 25:08 
l3Cl2-B)cCDD 789 l. 000 0.000 0\ 33:05 

••• End of Report ••• 

Page 2 

Triangle Laboratories, Inc.® AnafytlcaJ Services Division 
801 Capitola Drive • Durham, North Caro6na 2n13 
Phone: (919) 544-5729 •Fax: (919) 5~491 

RT /'fII. 
25:35 
27:18 
32:32 
33:34 
36:06 
33:47 
38:59 
37:00 
41:34 

RT/BI 

Cate: Ol/07/95 

Ratiol R.atio2 N 
0.755 6 
0.807 6 
1.478 6 
l.506 6 
0.506 6 
l.216 6 
0. 4.34 6 
1.018 6 
0.861 6 

Ratiol R.atio2 N 
0.812 6 
l.210 .6 

Printed: 13:32 01/f)7f...98 
'iU3 



Date: 01/06/98 TRIANGLE LA.60AA'IOR.U::S OF RTP, INC. 
Continuing calibration for P980092 

Analysis Date .... : 01/06/98 Method ...•.. : C2NF 
Operator ......... : BB Instrument .. : p 

Init calibration.: PF22206 Std.Cone .... : 5.00 
Ical Date ........ : 02/20/96 
Analysis Time .... : 22: 08 GC Colwm ••• : db-225 

Analyte Summary 
!lame RF Ratio RT RT Rel. RT 

152 Lo/lliqh 
'2378-TCDF 0.890 0.68 18:18 23:06 1.0000 

25:26 

TOTAL TCDF 0.890 0.68 

2378-TCDO 0.895 0.81 19:07 '21:38 1.0000 
'24:40 

TOTAL TCDO 0.895 0.81 

Other Standard Summary 
Name RF Ratio RT RT Rel. RT 

1&2 Lo/lliqh 
37Cl-TCDO 0.912 19:38 21:38 1.0000 

23:38 

Internal StandArd Summary 
!lame RF Ratio RT RT Rel. R'.? 

1&2 Lo/lliqh 
13Cl2-2378-TCDF 1.080 o. 77 22:06 23:06 1.0000 

24:06 
13Cl2·2378·TCDO 1.081 0.76 19:38 21:38 1.0000 

23:38 

Recovery StandArd Summary 
!lame RF Ratio RT RT Rel. R'.? 

1&2 Lo/lliqh 

13Cl2-1234-TCDO 1.000 0.78 21:56 l. 0139 

Paqe 1 

Trfangte Laboratories, Inc.® AnalytfcaJ Services Division 
801 Capitola Drive • Durham, North Carolina Zl713 
Phone: (919) 544-5729 • Fax: (919) 544--5491 

I cal Delta 
RF RF 

1.040 -0.150 

1.040 -0.150 

0.99'2 .-0.097 

0.99'2 -0.097 

I cal Delta 
RF RF 

l.014 -0.102 

I Cal Delta 
RF RF 

l.388 -0.308 

l.067 0.014 

I cal Delta 
RF RF 

l.000 0.000 

\0 

-14.4' 

-14.4' 

-9.8\ 

-9.8\ 

\0 

-10 .1' 

\0 

-22.2\ 

l.3\ 

to 

0.0\ 

Printed: 22:49 01/06198 
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Dace: Olill/98 TRIANGLE LABORATORIES OF RTP. INC. 
cont:inuinq Calibration for 0980025 

Analysis Dace .... : 01/07/98 Method ...... : MIT2 
Operator ......... : MC Ins crumenc .. : 0 
Init Calibration.: OF51058 Std.Cone .... : 
ICal Dace ........ : 01/05/98 

Analyte Sumnary ICal 
Name RF Ratio RT RT Rel. RT RF 

l&.2 Lo/Hiqh 
Total ?!CDF 0.000 4:36 0.000 

18:36 
Total ?!CDD 0.000 5:20 0.000 

19:20 
Total DCDF 0.000 11:36 0.000 

19:36 
Total DCDD 0.000 12:20 0.000 

20:20 
Total TriCDF 0.000 15:36 0.000 

22: 36 
Total TriCDD 0.000 17:20 0.000 

23:20 
1368-TCDF 1.171 0.75 21:20 21:28 0.8726 1.298 

26:33 
2378-TCDF 1.197 0.75 24:38 l. 0014 l.240 

TOTAL TCDF l.197 0.75 1.240 

1368-TCDD o. 631 0. 77 22:40 22:48 0.9000 0.7l5 
26:31 

1379-TCDD 0.337 0.77 23 :11 0. 9151 0.360 

2378-TCDD 1.151 0.80 25:20 l.0000 l.240 

""OTAL TCDD l.151 0.78 1.240 

t2378-PeCDF l. 006 l. 51 26:25 28:34 1.0006 1.051 
30:25 

23478-PeCDF l. 025 l.52 29:16 l. 0251 l.019 

TOTAL PeCDF 1.015 l.52 l. 035 

12378-PeCDD l.419 l. 59 27:40 29:36 1.0000 1.333 
30:15 

TOTAL PeCDD l.419 l.59 l.333 

1234-78-HXCDF l. 048 l.25 30:55 32:03 0.9974 l.007 
33:38 

123 67 8-HXCDF 1.244 1..25 32:08 l.0000 l.253 

234678-HXCDF 1.056 l.26 32:37 1.0150 0.985 

123789-BXCDF 0.975 J..25 33:23 l. 0389 0.870 

Paqe 1 

Triangle Laboratories, Inc.® AnaJytfcal Services Division 
801 Capitola Drive • Durham, North Carolina 27713 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

10.00 

Delta 
RF \D 

0.000 100.0\ 

0.000 100.0t 

0.000 100.0t 

0.000 lOO.Ot 

0.000 lOO.Ot 

0.000 100.0t 

-O.l27 -9.8' 

-0.043 -3.5t 

-o. 043 -3.5t 

-0.084 -ll.8t 

-0.023 -6.5% 

-0.089 -7.2\ 

-0.089 -7 .2t 

-0.045 -4.3t 

0.006 0.6% 

-0.020 -l.9' 

0.086 6.4\ 

0.086 6.4' 

0.041 4.lt 

-0.009 -0. 7\ 

0.071 7.2t 

0.105 l2.1' 

Printed: 13:05 01111/~8"' _ 
'lU'0 



Date: 01/ll/98 TRIANGLE LABC:;;..;TORIES ~F RTP, INC. 
Continuing Cali.bratior. ~or t1980025 

TOTAL HxOF l. 081 1.25 

123478-HxC!lO 0.771 1.32 31:25 32:44 0.9980 
33:16 

123678-HxCDD 0.943 1.17 32:49 l. 0005 

123789-HxCDD o. 941 l.23 33:08 l. 0102 

TOTAL BxCDD 0.885 l.23 

1234678-B'pCDF l.401 1.06 34:51 35:01 l.0005 
36:43 

1234789-lipCDF l.155 l. 04 36:32 1.0438 

TOTAL RpCDF l.278 l. OS 

1234678-HpCilD 0.994 l. 04 35:08 36:03 1.0005 
36:13 

TOTAL RpCDD 0. 994 l. 04 

OCDF l.307 0.90 35:36 39:49 l.OOSS 
43:36 

OCDD l.077 0.8S 3S:36 39:37 l.0004 
43:36 

Other Standard SWmnary 
Name RF Ratio RT RT Rel. RT 

1&2 Lo/High 
37Cl-TCilD l. 047 23:20 2S:20 1.0000 

27:20 
l3Cl2-PeOF 234 l. 002 l. 51 24:33 29: lS l.0245 

32:33 
13Cl2-HxCDF 478 0.883 a.so 32:02 0.9969 

l3Cl2-HxCDF 234 0.979 a.so 32:37 l.OlSO 

l3Cl2-BxCDF 789 0.782 a.so 33:23 l. 0389 

13Cl2-HxCDD 478 0.751 1.21 32:43 0.9975 

13Cl2-HpCDF 789 0.845 0.43 33:00 36:32 1.0438 
39:00 

Internal Standard SUmnary 
Name RF Ratio RT RT Rel. RT 

1&2 Lo/High 
l3Cl2-2378-TCilF 1.444 0.74 23:36 24:36 1.0000 

25:36 
l3Cl2-2378-TCDD l.113 0.80 23:20 25:20 1.0000 

27:20 
13Cl2-PeCDF 123 1.223 1.48 24:33 28:33 1.0000 

32:33 

Paqe 2 

Triangle Laboratories, Inc.® AnaJytlcat Services Division 
801 Capitola Drive • Durham, North Carolina 27713 
Phone: {919) 544-5729 • Fax: (919) 544-5491 

l.029 

0.765 

0.976 

0.941 

0.894 

1.410 

l.096 

1.253 

0.995 

0.995 

l.377 

1.108 

!Cal 
RF 

l.001 

0.966 

0.825 

0.902 

0.695 

0.732 

0.802 

ICal 
RF 

1.467 

1.118 

l.142 

0.052. s.n 

0.006 o. ni 

-0.033 -3.4% 

0.000 0.0% 

-0.009 -l.0% 

-0.009 -0.6% 

0.059 S.4' 

0.025 2.0% 

-0.001 -0.1' 

-0.001 -0.1' 

-0.070 -s.n 

-0.031 -2. 8' 

Delta 
RF %0 

0.046 4.Slls 

o. 036 3. 7' 

0.058 7.1% 

. 0.077 8.6% 

. o. 087 12.5% 

0.019 2.6% 

0.043 5.3% 

Delta 
RF %0 

-0.023 -l.5% 

-0.005 -0.4% 

0.081 7.1' 

Printed: 13:05 01111/98 
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Dat:e: 01/11/98 TRIANGLE LABORATORIES OF RTP. INC. 
Cont:inuing Calibrat:ion for 09 80025 

lJCl2-PeCDO 123 0.592 l. 46 25:36 29:36 l.0000 
33:36 

l3Cl2-HxCDF 678 l.212 0.50 28:08 32:08 l.0000 
36:08 

l3Cl2-HxCDD 678 0.972 l.21 31:48 32: 48 l.0000 
33:48 

l3Cl2-HpCDF 678 0.871 0. 43 33:00 35:00 l. 0000 
39:00 

l3Cl2-HpCDD 678 0.776 l.02 35:02 36:02 l. 0000 
37:02 

l3Cl2-0CDD 0. 637 0.86 39:26 39:36 l.0000 
39:46 

Recovery Standard SUmnary 

Name RF Ratio RT RT Rel. RT 
l&2 Lo/High 

l3Cl2-l234-TCDD l.000 0.81 25:09 0.9928 

l3Cl2-HxCDD 789 l.000 l.20 33:07 l. 0097 

QC Front: End Check: 1. 0515 

Page 3 

Triangle Laboratories, Inc.® AnaJyticaJ Services Division 
801 Capitola Drive • Durham, North Carofana 27713 
Phone: (919) 544-5729 •Fax: (919) 544-5491 

0.590 

1.346 

0.995 

0.822 

0.726 

0.545 

!Cal 
RF 

l.000 

l.000 

0.002 0. 4' 

-0.134 -9.9\ 

-0.023 -2. 4\ 

0.049 6.0\ 

0.050 6.9\ 

0.092 16.9\ 

Delta 
RF \0 

0.000 0.0\ 

o.ooo· 0.0\ 

Printed: 13:05 01/~/Q8? 
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CASE NARRATIVE 

Analysis of Samples for the Presence of 

Polychlorinated Dibenzo-p-Dioxins and Dibenzofurans by 

High-Resolution Chromatography I High-Resolution Mass Spectrometry 

Method 23 (6/93) 

Date: January 15, 1998 

Client ID: Eastern Research Group 

P.O. Number: 

TLI Project Number: 44376 

This report should only be reproduced in full. Any partial reproduction of this report requires permission from 
Triangle Laboratories, Inc. 

Rev. 11/19/97 

Triangle Laboratories, Inc. 
801 Capitola Drive P.O. Sox 13485 

·=?:~ 
.... :,..:.~ . 

~,:;: ...... 

Durham, NC 27713-4411 Research Triangle Park, NC 27709-3485 
919-544-5729 Fax# 919-544-5491 
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Triangle Laboratories, Inc .. 
Case Narrative 

Overview 

January 15, 1998 
44376 

The samples and associated QC samples were extracted and analyzed according to 
procedures described in Method 23 (6/93). Any particular difficulties encountered during 
the sample handling by Triangle Laboratories will be discussed in the QC Remarks section 
below. This report contains results only from the Method 23 dioxin/furan analysis of nine 
M23 samples. 

Quality Control Samples 

A laboratory method blank, identified as the TLI Blank, was prepared along with the 
samples . 

. Qualitv Control Remarks 

This release of this particular set of Eastern Research Group analytical data by Triangle 
Laboratories was authorized by the Quality Control Chemist who has reviewed each 
sample data package following a series of inspections/reviews. When applicable, general 
deviations from acceptable QC requirements are identified below and comments are made 
on the effect of these deviations upon the validity and reliability of the results. Specific QC 
issues associated with this particular project are: 

Sample receipt: Nineteen M23 trains were received from Eastern Research Group in 
good condition on December 17, 1997 at ambient temperature and stored in a refrigerator 
at 4 °C. 

Sample Preparation Laboratory: Samples109-112, 113-116, 117-120/216/217/218, 
121-124/219, 129-132, 133-136, and 137-140 were processed through additional cleanup 
due to a yellow residue present after concentration. A cleanup blank, identified as the 
Cleanup Blk, was prepared along with the samples. 

Mass Spectrometry: None 

Data Review: The analyses of samples 105-108, 109-112, 113-116, 121-124/219, 
117-120/216/217/218, and 125-128 exhibit the presence of saturated analyte signals 
(signals outside the dynamic range of the instrument). The affected analytes are flagged 
"S" on the quantitation report. The results for these analytes are reported as greater than 
the upper calibration limit for that analyte, and should be considered a minimum estimate 
of the actual concentration present in the sample. 

2 



Triangle Laboratories, Inc. 
Case Narrative 

January 15, 1998 
44376 

Other Comments: No 2,3,7,8-substituted target analytes were detected in the TL! Blank 
above the target detection limit (TDL). 

The analytical data presented in this report are consistent with the guidelines of EPA 
Method 23 (6/93). Any exceptions have been discussed in the QC Remarks section of 
this case narrative with emphasis on their effect on the data. Should Eastern Research 
Group have any questions or comments regarding this data package, please feel free to 
contact our Project Scientist, Amy J. Boehm, at 919/544-5729 ext. 268. 

For Triangle Laboratories, Inc., 

Released by 

~ 
Stuart Jefferys 
Report Preparation Chemist 

The total number of pages in the data package is : 2/-/ j . 
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TRIANGLE LABORA TORJES, INC. 

.·· .-~ .... . . ·- .... _ 

LIST OF CERTIFICATIONS AND ACCREDITATIONS 

ENVIRONMENTAL 

American Association for Laboratory Accreditation. Accredidation pending. Certificate 
Number 0226-01. Accreditation for technical competence in Environmental Testing.(lnc!uding 
Waste Water, Sol/Haz Waste. Pulp/Paper, and Air Matrices) Parameters are AOX/TOX. and 
Dioxin/F uran. Method 1613 for Drinking Water. 

State of Alabama, Department of Environmental Management Expires December 31, 1998. 
Laboratory l.D. # 40950. Dioxin in drinking water. 

State of Alaska, Department of Environmental Conser1ation. Expires Deceml:er 21, 1998. 
Certificate number OS-00397. Dioxin in drinking water. 

State of Arizona, Department of Health Services. Expires May 26, 1998. Certificate #AZ0423. 
Drinking Water for Dioxin, Dioxin in '/\NV and S/H Waste. 

State of Arkansas, Department of Pollution Control and Ecology. Expires Februar1 18, 1998. 
Pulp/paper, soil, water, and Hazardous Waste for Dioxin/Furan; AOX!TOX, Volatiles, Semi
volatiles, and Metals. 

State of California, Department of Health Services. Expires August 31, 1999. Certificate 
#i 922. Selected Metals in Waste Water. Volatiles, Semi-volatiles, and Dioxin/furan in WN and 
Sol/Haz Waste. Dioxin in drinking water. 

State of Connecticut, Department of Health Services. Exf?ires September 30, 1999. 
Registration# PH-0117. Dioxin in drinking water. 

Delaware Health and Social Services. Expires December 31, 1998. Certificate #NC 140. Dioxin 
in drinking water. 

Florida Department of Health and Rehabilitative Services. Expires June 30, 1998.Dioxin in 
OW. Drinking Water ID HRS# 87 424. Metals, Extractable Organics (GC/MS), Pesticides/PC B's 
(GC) and Volatiles (GC/MS) in Environmental Samples. Environmental water ID HRS# E87 411. 

Revised 1/6/98 RM 

y:certific\certlist.mem 
Triangle Laboratories, Inc. 

801 Capitola Drive P.O. Sox 13485 4 
Durham, NC 27713-4411 Research Triangle Park, NC 27709-3485 
979-544-5729 Fax# 919-544-5491 



Hawaii Department of Health. Expires March 1, 1998. Dioxin in drinking water. "Accepted" 
status for regulatory purposes . 

Idaho Department of Health and Welfare. Expires December 31, 1998. Dioxin in drinking 
water. 

State of Kansas, Department of Health and Environment Expires January 31, 1998. 
Environmental Analyses/Non portable Water and Solid and Hazardous Waste. Method 1613 for 
drinking water. ID #s - Drinking water and/or pollution control - E-215. Solid or Hazardous Waste -
E-1209. 

Commonwealth of Kentucky, Department for Environmental Protection. Expires 
December 31, 1998. 10#90060. Dioxin in drinking water. • 

Maryland Department of Health and Mental Hygiene. Expires September 30. 1998. 
Certification #235. Drinking water by Method 1613A. 

State of Michigan, Department of Public Health. Expires June 3, 1998. Drinking water by 
Method 1613. 

Mississippi State Department of Health. No expiration date. Dioxin in drinking water. 

Montana Department of Health and Environmental Services. Expires December 31, 1998. 
Dioxin in drinking water. 

State of New Jersey, Department of Environmental Protection and Energy. Expires June 30, 
1998. ID #67851. BNAs and Volatiles. Dioxin in drinking water. 

State of New Mexico, Environment Department Recertification pending. Dioxin in drinking 
water. 

New York State Department of Health. Expires April 1, 1998. ID #11026. Environmental 
Analyses of non-potable Water, Solid and Hazardous Waste. Method 1613 in OW. 

State of North Carolina, Department of Environment Health and Natural Resources Expires 
August 31, 1999. Certificate # 3n 51. Dioxin in drinking water. 

State of North Carolina, Department of Environment, Health, and Natural Resources, 
Division of Environmental Management. Expires December 31, 2000. Certificate # 485. 
Metals, pesticides & PCSs, semi-volatiles and volatiles; TCLP. 

North Dakota State Department of Health and Consolidated Laboratories. Expires 
December 31, 1998. Certificate# R-076. Effective October 4, 1993. Dioxin in drinking water. 
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Oklahoma Department of Environmental Quality. Expires August 31; 1998. Laboratory #9612. 
Dioxin by 1613A, 8290 and 8280. 

State of South Carolina, Department of Health and Environmental Control. Expires 
April 1, 1998. Certificate number #99040001 (drinking water). Expires August 31, 1999. Certificate 
number #99040002 (other parameters). Dioxin/Furans, BNA, Volatiles, and PCBs/pesticides 
under Clean Water Act, 2,3,7,8-TCDD for Drinking Water, and Organic extractables for Solid and 
Hazardous Waste. 

State of Tennessee. Department of Environment and Conservation. Expires 
February 5, 1999. ID #02992. Method 1613 Drinking water only. 

U.S. Department of Agriculture Soil Permit Expires Septemb~r 30, 2001. Permit No. S-3790. 
Under the authority of the Federal Plant Pest Act, permission is granted to receive foreign soil 
samples for use in laboratory analysis. 

U.S. Army Corps of Engineers. Recertification Pending. Validated to perform methods 
8280 & 8290 fer Lockbourne Landfill Site Investigation. Defense Distribution Depot Projects, and 
assorted projects for the USACE North Pacific Division Laboratory. 

U.S. EPA Region V. Expires November 14, 1999. Dioxin in drinking water. 

U.S. EPA Region Vlll, for the State of Wyoming~ Expires November 12. 1998. Dioxin in 
drinking water. 

State of Utah, Department of Health. Expires December 31, 1998 .. Certificate Number E-166. 
Certification for the following parameters: Semi-Volatiles and Volatiles under RCRA; Volatiles 
under Clean Water Act, Dioxin/furans by Method 8280; Drinking water for Dioxin by Method 1613; 
Metals. including Mercury and Microwave Digestion. 

Commonwealth of Virginia, Department of General Services, Division of Consolidated 
Laboratory Services. Expires June 30, 1998. ID# 00341. Dioxin in drinking water. 

State of Washington, Department of Ecology. Expires September 11, 1998. Lab Accreditation 
Number C067. Scope of Accreditation applies to water analyses for Polychlorinated Dibenzo-p
dioxins and Palychlorinated Dibenzofurans, BNA Extr (Semivolatile) Organics and Purgeable 
(Volatile) Organics. 

State of Washington, Department of Health. Expires April 30, 1998. Dioxin in drinking water. 
Lab 1.0. 129 

State of West Virginia, Department of Health. Expires December 31, 1998. Certificate No. 
9923(C). Dioxin in drinking water. 

Revised 1/6198 RM 

y: certific\certlist.mem 



State of Wisconsin, Department of Natural Resources. Expires August 31, 1998. Laboratory 
ID Number 999869530. Certification for the following categories of Organics: Purgeable, 
Base/Neutral, Acid, PCSs, and Dioxin. Expires November 14, 1999. Laboratory ID 999869530. 
Dioxin in drinking water. 

PHARMACEUTICAL 

Drug Enforcement Agency (DEA). Expires November 30, 1998. Registration number 
RT01195835. Controlled substance registration for schedules 1.2.3,3N,4,5. 

N.C. Department of Human Resources. Expires October 31, 1998. Registration number 
NC-PT 0000 0031. Norttl Carolina c::ntrolled substances registration. Application submitted for 
renewal. 

Food & Drug Administration (FDA) Registration. Expires June 1998. ID #!s 001500 1053481. 
Annual registration of drug establishment. Annual registration of drug estatlishment. 

OTHER 

Clinical Laboratory Improvement Amendments (CUA) Registration. Expires May 30, 1999. 
ID # 3400705123. Department of Health & Human Ser.tices. Health Care Financing 
Administration. 

U.S. EPA Large Quantity Hazardous Waste Generator. No expiration date. EPA ID 
#NC0982156879. Permit indicates that the laborator1 is a large generator of hazardous waste. 

North Carolina General License for Radiation Protection. No. expiration date. License No. 
032-875-0G. The general license applies only to radioactive material contained in devices which 
have been manufactured and labeled in accordance with specific requirements. 

Revised 116/98 RM 
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Culp Aluminum Allovs 
CtlAIN OF CUSTODY . /1 /J /J 
RELINQUISlf ED BY "' -~--.:....7hn ........ ...,,.U' ___ Lu=-"'--Jl&JL;;.,_ __ 
RELINQUISHED BY=-----------

U/\TE"' 
D/\TE"' 

[sAMPLE ml FIELD ID 

CM-105 CM- 120597 M23- CDBOUT- FILTER 

CM-106 CM- 120597 M23- CDBOUT- PR 

CM-107 CM- 120597 M23· CDBOUT- PRT/CRT 1 

CM-108 CM- 120597 M23· CDBOUT- Xl\D 

CM-109 CM- 120697 M23- CDBOUT- FILTER 2 

CM-110 CM- 120697 M23- CDBOUT- PR 2 

CM-111 CM· 120697 M23- CDBOUT- PRT/CRT 2 · 

CM-112 CM· 120697 M23- CDBOUT- Xl\D 2 

CM-113 CM- 120797 M23· CDBOUT- Fll_TER 3 

· CM-11<1 CM-, 120797 M23- ·coeour- PR 3 

CM-115 CM· 120797 M23: CDBOUT- PRTICIH 3 

CAA-116 CM· 120797 M23- CDBOUT- Xl\D 3 
.>-

CM-117 CM· 120597 M23- CDBIN- FILTER 

CM-118 CM· 120597 M2J- COBIN- rr 
CM-119 CM- 120597 M2J- CDBIN· PIH/CRT 1 -CM-120 CM- · 120597 M23- CDBIN- Xl\D .-
CM-121 CM· 120697 M23· CDBIN- FILTER 2 

CM-122 CM· 120697 M23· COBIN- PR 2 

CM-123 CM- 120697 M23· CDBIN- PRT/CRT 2 

CM-12" CM· 120697 M23- COBIN- XAD 2 

/CM-125 CM· 120797 M23- ·CDBIN· Fill ER 3 

CM-126 CM- 120797 M23· CDBIN- PR 3 

CM·127 CM- 120797 M23- CDBIN- PRTICRT 3 

CM-128 cM- 120797 M23- CDBIN- Xl\D J _.. 
CM-129 CM- 120897 M23· RF1-0UT- FILTER 

CM-130 CM· 120697 M23- RF1-0UT- PR 

CM-131 CM· 120897 M23· RF1-0UT- PRT/CRT I 

y rz(t<J(cz 7 
Eastern Research Group . COC 

CJ) 

RECEIVED BY: ~~-£) DATE: 
RECEIVED BY: ~ DATE: -------

L S/\MPLE TYPE PRESERVATIVE COMMENTS IANALvs1sl 

METllOD 23. CDBOUT, RUN 1 FILTER DIOXIN I FURAN 

METllOD 23, CDBOUT, RUN 1 l\CETONE/MECL RINSE DIOXIN I FURAN 

METllOD 23, CDBOUT, RUN 1 TOLUENE RINSE DIOXIN I FURAN 

METllOD 23, COBOUT, RUN 1 ,....-XAD TRl\P DIOXIN I FURAN 

METHOD 23, CDBOUT, RUN 2 FILTER DIOXIN I FURAN 

METllOD 23, CDBOUT, RUN 2 ACETONE/MECL RINSE DIOXIN I FURAN 

METHOD 23, CDBOUT, RUN 2 TOLUENE RINSE DIOXIN I FURAN 

METHOD 23, CDBOUT, RUN 2 t<'XAD TRAP DIOXIN I FURAN 

METHOD 23, CDBOUT, RUN 3 FILTER DIOXIN I FURAN 

METHOD 23, COBOUT, RUN 3 ACETONE/MECL RINSE DIOXIN I FURAN 

METHOD 23, CDBOUT, RUN 3 TOLUENE RINSE DIOXIN I FURAN 

METHOD 23, CDBOUT, RUN 3 /XADTRAP DIOXIN I FURAN 

MEl HOD 23, CDBIN, RUN 1 FILTER DIOXIN I FURAN 

M23, COBIN, RUN 1 (Bottle 1 ol 2) ACETONE/MECL RINSE DIOXIN I FURAN 

METllOO 23, CDBIN, RUN 1 TOLUENE RINSE DIOXIN I FURAN 

METHOD 23, COBIN, RUN 1 /Xl\DTRAP DIOXIN I FURAN 

METHOD 23, COBIN, RUN 2 FILTER DIOXIN I FURAN 

ME 11100 23, COBIN, RUN 2 ACE TONE/MECL RINSE DIOXIN I FURAN 

METHOD 23, CDBIN, RUN 2 TOLUENE RINSE DIOXIN I FURAN 

METllOO 23, GOUIN, RUN 2 -~DTRAP DIOXIN I FURAN 

METllOO 23, COBIN, RUN 3 FILTER DIOXIN I FURAN 

MElHOO 23, COBIN, RUN 3 ACETOtlE/MECL RINSE DIOXIN I FURAtl 

METHOD 23. CDBIN, RUN 3 TOLUENE RINSE DIOXIN I FURAtl 

METllOD 23, CDBIN, RUN 3 .ri.Ao TRAP DIOXIN I FURAN 

METtfOD 23, RF1-0UT, RUN 1 FILTER DIOXIN I FURAN 

METllOO 23, RF1-0UT, RUN 1 ACETONE/MECL RINSE DIOXIN I FURAN 

METtfOD 23, RF1-0UT, RUN 1 TOLUENE RINSE DIOXIN I FURAN 

.ge1 



CM·l32 -CM·l33 

CM-13-1 

CM·135 

CM-136 

CM-137 

CM-138 

CM·139 

CM·140 
~ 

CM-141 

CM·142 

CM-143 

CAl\·144 -CM-153 

CM·154 

CM-155 

CM-156 - . • CM·l57 

CM-158 

CM-159 

CM·160 

CM·161 

CM-162 

CM-163 

CM-16-1 

CM·165 

CM·166 

CM-167 

CM-168 

CM·177 

CM-178 

CM-179 

CM. 

CM

CM· 

CM

CM

CM

CM

CM

CM· 

CM

CM

CAA-

,CM-

CM

CM

CM· 

CM· 

CM

CM· 

CM

CM· 

CM. 

CM-. 

CM

CM

CM· 

CM· 

CM. 

CM· 

CM

CM

CM-

120897 M23· 

120997 M23-

120997 M23· 

120997 M23· 

120997 M23· 

121197 M23· 

121197 M23· 

121197 M23· 

121197 M23· 

121197 M23· 

'121197 M23· 

121197 M23· 

121197 M23· 

120997 M23· 

120997 M23· 

120997 M23· 

120897 M23· 

120997 M23· 

120997 M23· 

120997 M23· 

120997 M23· 

121197 M23· 

121197 M23· 

121197 M23· 

121197 M23· 

121197 M23·' 

120997 M23· 

121197 M23· 

121197 M23· 

120797 M23· 

121597 M23· 

121597 M23· 

RF1-0UT· 

RF1·0UT

RFl-OUT

RF1-0UT

RF1-0UT

RF1-0UT· 

RF1·0UT· 

RF1-0UT· 

RF1·0UT

RF2-0UT· 

RF2-0UT· 

RF2-0UT· 

RF2-0UT

RF1·1N

RF1-IN

RF1-IN

RF1-IN· 

RF1-IN· 

RF1·1N· 

RF1-IN· 

RF1-IN· 

RF1-IN· 

RF1-IN· 

RF1·1N· 

RFl-IN· 

RF2-IN· 

RF1-IN· 

RF2-IN· 

RF2·1N· 

RBLK1 

RBLK2 

RBLK2 

XAO 

FILTER 2 

PR 2 

PRT/CRT 2 

Xl\D 2 

FILTER 3 

PR 3 

PRT/CRT 3 

XAO 3 

FILTER 4 

PR 4 

PRTICRT 4 

XAD 

FILTER 

PR 

PRTICRT 1 

Xl\D 

FILTER 2 

PR 2 

PftTICRT 2 

XAD 2 

FILTER 3 

PR 3 

PRTICRT 3 

XAD 3 

FILTER 4 

PR 2 

PRTICRT 4 

Xl\D 4 

FILTER 

PR 2 

PRT/CRT 2 

Eastern ReseaTch Group . COC 

METllOO 23, RF1-0UT, RUN 1 

METltOD 23, RF1-0UT, RUN 2 

MElllOO 23, RF I-OUT, RUN 2 

METllOD 23, RF1·0UT, RUN 2 

MEl 1100 23, RF1-0UT, RUN 2 

METllOO 23, RF1-c:, ;, RUN 3 

METltOD 23, RF1·0UT, RUN 3 

METHOD 23, RF I-OUT, RUN 3 

MElllOO 23, RF1-0UT, RUN 3 

METllOD 23. RF2-0UT, RUN 4 

METllOD 23, RF2-0UT, RUN 4 

METllOD 23, Rf2·0UT, RUN 4 

MEHtOD 23, RF2·0UT, RUN 4 

METltOD 23, RFl·IN, RUN I 

METllOD 23, RF1-IN, RUN 1 

METllOD 23, RFHN, RUN 1 

MElllOD 23, RF1·1N, RUN 1 

METllOD 23, RFHN, RUN 2 

M 23, nr I ·IN, RUN 2 IBollle I ol 2) 

METllOO 23, RF1·1N, RUN 2 

METllOD 23, RFHN, RUN 2 

METltOD 23, RFHN, RUN 3 

METllOD 23, RF1-IN, RUN 3 

METHOD 23, RF1·1N, RUN 3 

METltOD 23, RFHN, RUN 3 

METllOO 23. Rf-2-IN, RUN 4 

M 73, Rr 1.1N, RUN 'I Boni• 2 or 7) 

METllOD 23, RF2·1N. RUN 4 

METltOD 23, RF2-IN, RUN 4 

METllOD 23, REAGENT BLANK 

ME TllOD 23, REAGENT BLANK 

METHOD 23, REAGENT BLANK 

Page 2 

~DTRAP 

FILTER 

ACETONEIMECL RINSE 

TOLUENE RINSE 

,,...-Mo TRAP 

FILTER 

ACETONEIMECL RINSE 

TOLUENE RINSE 

"""1J\DTRAP 

FILTER 

ACETONEIMECL RINSE 

TOLUENE RINSE 

~DTRAP 

FILTER 

ACElONEIMECL RINSE 

TOLUENE RINSE 

/XADTRAP 

FILTER 

ACETONEIMECL RINSE(! ol 2) 

TOLUENE RINSE 

~DTRAP 

FILTER 

/\CETONE/MECL RINSE 

TOLUENE RINSE 

.<'MO TRAP 

FILTER 

ACETONEIMECL RINSE(2 ol 2) 

TOLUENE RINSE 

/XADTR/\P. 

FIL lER 

ACETONE 

TOLUENE 

DIOXIN I FURAN 

DIOXIN I FURAN 

DIOXIN I FURAN 

DIOXIN I FURAN 

DIOXIN I FURAN 

DIOXIN I FURAN 

DIOXIN I FURAN 

DIOXIN I FURAN 

DIOXIN I FURAN 

DIOXIN I FURAN 

DIOXIN I FURAN 

DIOXIN I FURAN 

DIOXIN I FURAN 

DIOXIN I FURAN 

DIOXIN I FURAN 

DIOXIN I FURAN 

DIOXIN I FURAN 

DIOXIN I FURAN 

DIOXIN I FURAN 

DIOXIN I FURAN 

DIOXIN I FURAN 

DIOXIN I FURAN 

DIOXIN I FURAN 

DIOXIN I FURAN 

DIOXIN I FURAN 

DIOXIN I FURAN 

DIOXIN I FURAN 

DIOXIN I FURAN 

DIOXIN I FURAN 

DIOXIN I FURAN 

DIOXIN I FURAN 

DIOXIN I FURAN 



CM-180 ,___ 
CAA-181 

CM-182 

CM-183 

CM-1M -

--•i • 

CM-193 

CM-19'1 

Cl\1\-195 

CM-196 -·· 
CM-198 

CM-199 .--
_...CM-201 

CM-202 

CM-203 

CM-20'1 -CM-205 

~l'CM-206 

Nf'CM-207 

~M-208 

CM-209 

/CM-216 

CM-217 

CAA

CM

CAA

CM

CM

CM

CM

CAA

CAA

CM

CAA

CAA-

I CM-

CM

CAA

CM

CM

Cf\Al 

CM

CM

CM

CM

CM

CAA

CM

CM

CM

CM· 

CM

CM

CM

CM-

121597 M23-

120797 M23-

120397 M23-

120397 M23-

120997 M23-

120797 M23-

120397 M23-

120397 M23-

120797 M23-

120797 M23-

120397 M23-

120397 M23-

120797 M23-

120697 M23-

120697 M23-

120697 M23-

120697 M23-

___ M23-

121097 M23-

121097 M23-

___ M23-

120997 M23-

120997 M23-

120997 M23-

121097 M23-

121097 M23-

___ M23-

___ M23-

121097 M23-

120397 M23-

120597 M23-

120597 M23-

RBlK2 

RBlK2 

RBlK1 

RBlK1 

RBLK1 

GOLKOUT 

GBLKOUT 

GBLKOUT 

GBLKOUT 

GBLKIN 

GBlKIN 

GBLKIN 

GBLKIN 

XAD 2 

FlllER 2 

PR 

PRT/CRT 

XAD 

fill f:R 

PR 

PRT/CRT 

sell 

sell . 1 

PR 

PRT/CRT 1 

sell 

. FBlKCOBOUT Fil TER 

FOLKCOBOUT PR 

FBLKCDBOUT PRT/CRT 1 

FBLKCOBOUT XAD 

FBLKCDBIN FILTER 

FBLKRF11N PR 

FBLKRF11N P~T/CRT 

FBLKCOBIN XAO 

FBLKRFOUT Fil TER 2 

FBLKRFoUT PR 2 

FBLKRFOUT PRTICRT 2 

FBLKRFOUT XAD 2 

FBLKRFIN 

FBLKRFIN 

rBLKRFIN 

FILTER 2 

PR 2 

PRT/CRT 2 

FBLKRFIN XAD 2 

REAGENT Bl MeCL 

GOBIN 

CDBIN 

FILTER 

FILTER 

Eastern Research Group COC 

ME TllOD 23, REAGENT BLANK 

METllOD 23, REAGENT BLl\NK 

MElllOD 23, REl\GENT nll\NK 

METllOD 23, REAGENT BLl\NK 

METllOO 23, REAGENT BLANK 

GLASSWARE 01.K COllOUl LET 

GLASSWARE OLK CDOOUTLET 

GLASSWARE OLK CDBOUTLET 

GLASSWARE BLK RFOUTLET 

GLASSWARE OLK RFINLET 

GLASSWARE BLK CDBINlET 

GLASSWARE BLK CDBINLET 

GLASSWARE BLK RFINLET 

~OlRAP 

Fil lER 

ACETONE 

TOLUENE 

fr'XAD TRAP 

fllTER 

ACETONE/MECL RINSE 

TOLUENE RINSE 

ACETONE/MECL RINSE 

TOLUENE RINSE 

ACETONEIMECL RINSE 

TOLUENE RINSE 

ACETONE/MECL RINSE 

M23 FIELD BLl\NK CDBOUTLET FILTER 

M23 FIELD BLANK CDBOUTLET ACETONE/MECL RINSE 

M23 FIELD BLANK CDBOUTLET TOLUENE RINSE 

M23 FIELD BLl\NK CDBOUTLET ~D TRAp 

M23 FIELD BLl\NK CDBINLET 

M23 FIELD BLANK RF11NLET •• 

M23 FIELD BLANK RF11NLET 

M23 FIELD BLANK CDBltllET 

M23 FIELD BLANK RFOUTLET 

M23 FIELD BLANK RFOUTLET 

M23 FIELD BLANK RFOUTLET 

M23 FIELD BLANK RFOUTLE T 

M23 FIELD BLANK RFINLET 

M2J FIELD BLANK RFINLET 

M23 FIELD BLANK RFINLET 

FILTER 

ACETONE/MECL RINSE 

TOLUENE RINSE 

a XAO TRAP 

FILTER 

ACETONE/MECL RINSE 

TOLUENE RINSE 

,;YXADTRAP 

Fill ER 

ACETONE/MECL RINSE 

TOLUENE RINSE 

M2J FIELD BLANK RFINLET , XAD TRAP 

M2J REAGENT BLl\NK 1 (MeCL) REAGENT BLANK (MeCL) 

M23 COBIH RUN I \Fil TER 2 OF 3) Fil TER 

M23 COBIN RUN 1 (Fil TER 3 OF 3) Fil TER 

DIOXIN I FURAN 

DIOXIN I FURAN 

DIOXIN I FURAN 

DIOXIN I FURAN 

DIOXIN I FURAN 

DIOXIN I FURAN 

DIOXIN I FURAN 

DIOXIN I FURAN 

DIOXIN I FURAN 

DIOXIN I FURAN 

DIOXIN I FURAN 

DIOXIN I FURAN 

DIOXIN I FURAN 

DIOXIN I FURAN 

DIOXIN I FURAN 

DIOXIN I FURAN 

DIOXIN I FURAN 

DIOXIN I FURAN 

DIOXIN I FURAN 

DIOXIN I FURAN 

DIOXIN I FURAN 

DIOXIN I FURAN 

DIOXIN I FURAN 

DIOXIN I FURAN 

DIOXIN I FURAN 

DIOXIN I FURAN 

DIOXIN I FURAN 

DIOXIN I FURAN 

DIOXIN I FURAN 

DIOXIN I FURAN 

DIOXIN I FURAN 

DIOXIN I FVRAN 
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r.=-====================='TRil\NGl.E f,l\BORl\TORIES, INC. -- LOG IN RECORD/CHAIN OF CUSTODY===================F"===ll 
I TLI Project Number 44376 I Book U 

1 
0 C\Jstody Sea 1 Absent Sample Sea ls: l\bsent 
0 Chain of C\Jstody Present Container ... : Intact I Client: ELSOl - Eastern Laboratory Services, Inc. I o,...~ 

I I . t 94 D'" . " 
l--------r-----~~_,.,..---...,.....,.------t-~-11,...... 

D Sample Tags 1\bsent 
A Sample Tag Numbers: Not Listed on Chain of Custody 
0 SMO Forms N/A I Date Received 12/11/97 I By 

-~--1.~~~~~--i 
Page ft 

n 
I s9 D o Icf! Ch!"St NO coor,l\NT C"rrlr.r and tlumher 111\ND DEl,JVERED 

r ----------,-·-·-·------,------ --·--·,---·--r---·-------,-- --·-- .-----,---------, 
ffTLI Number ...... Client Sample ID ..•........... ' .... Matrix I To [,l\n I To STOlll\GEI To [,l\IJ I To STORl\GEI To 1.1\n To STORl\GEI To LAB I To STOAAGEI DISPOSED n 
OmR/ll:CPM. . ..... Client coc ID ...... • Location ....... 1 D"tr./lnit I Oate/lnit I D~te lnit I Oa e/Init I 

0

Date/Init Date/lnit I Oate/lnit I Oate/lnit I Oate/Init n 
11---------------------'·'---l-:u· 1-:-;i( I-· 1---- 1--------·1--l ----il----r----11 
0194-59-11\ CM-105 FILT~VJ d.'i"C('\ 1\)· ~~-C\'1 I I I I D 
II CM-105 C02 I ,~- ~-<J.--t----111~'~1-~1.~C\_-"\_:Y~'.....--r--t-1 ----+----+-1 ___ --+1 ________ lln 

0194-59-lB l\CE/MECL2 RrnsEI ./ 1 1 1 1 n 
R C02 A I\ \C l .. D I I I 0 
11----------------------l----\..ll.l...l..'--I l-.--t---1------1------r-----t-----+------i1 
0194-59-ic TOLUENE!/ 1 1 1 n 
n co2 --r 1 1 . 1 n 
I 1---1- --+-l----1---1---+-----r----+-----+------+----il 
~194-59-lD co2 )('xAD_y l l / l ~ 
I --1- --i-1 --.,...' ---il!--t----t----t------+----t-----1-----11 
0194-59-~A FILTER I 1 1 1 1 n 
n · co2 Y- 1 1 1 1 o 
11------------------------1-----1-- ---1 1-..---1----+-----t------f------1-----11 
1119•-59-28 ACE/MECL2 RINsEI 1 1 1 1 n 
n co2 ,.,r 1 . =-""' 1 1 1 n 
11---------------------,1-- --1l1S- _\.L-1 I- l----'------1-------1------+----~1 
lll94-59-2C TOLUENE I I I I m' n 
.111-• _______________ c_o_2 ____ 1----l ~ l --~I " 
8194-59-20 .,c.;w>!/ I I I I 
n co2 ...r 1 1 1 1 

I 
·I 

11---------------------1----1---1 I- 1----11-----<1----1-----t----11 
PILTERj,.- I I I I 

..... , I I I I 
I n 
I n 

0194-59-31\ 
n . C02 
ll---------------------1----!---I I l----t-----;1-----;1----1-----i1 
ftl94-59-3B 

n 
0194-59-JC 

n 
0194-59-30 

II 

ACE/MECL2 RINSE! I I I I 
co2 ..,v , . ~o I I 1 

C02 
TOLUENE I y 

C02 
~ Xl\Dj I I I I 

Y I I I 

n 
n 

u 
n 

I n 
I II 

I n 
I' ff 

__ \ _'!±=\ L .. 
1n~1_9_4 ___ 59 ___ 4_A_: __________________ F_1_LT-~-RKT!1_/'_, ___ l __ ---: ~ / 1-l---~------11------+-----t------t-----11 

n co2 LY 1 t_JJ__t 

n 
ll--~~-'--~~-~---~~--1~~~1- I 1-•~-1~-~---tf--~---Jf--~~1-----11 
0194-59-48 ACF./MECL2 RINsEir\'f/ ,., IJJ~J - _c11 t I 

0 co2 ~'J--1}.~-°' • 1 1-i..-l-"t 1 1 

0 Receiving Remarks: NO COOLANT. CAA-206 1\l:O CAl\201 AAE NOT PRESENT. 

II 
o 
ft Archive Remarks: 

n 

n 
ff 
8 
n 

"==========================Form Revised OS/21/1991 -- Page 1 OF 6====================~=====.!i 



11======""""================='TRil\NGl..E .1,1\BORATORIES, INC. - -

• R 
I 

custody Seal Absent 
Chain of custody 1 Present 

Sample Seals: Absent 
Container ... : Intact 

~IN RECORD/Clll\ltl OF CUSTODY=====================;==~ 
I TLI Project Number 44376 
I Client: ELSOl - Eastern Laboratory Services, Inc. 

I aoo1t 8 
I I 

I 
n 

Sample Tags Absent 
Sample Tag Numbers: Not Listed on Chain of custody 

I I ut I Oll;J4 

SHO Forms N/A I Date Received 12/17/97 I By Page n 
R 

0 Ice Chest NO COOl.J\NT Carrier and Number llAND DELIVERED 59 0 
D>====================================-=-~-=---=···-=-~--~,-=-~--=-~-~-=--=-~,=---~-=-=--=-=--=-~-------,-=-~--==--~--=---=--==-.-,=-=--=--=-~·=-=--=-.. ,-=-=---=-=-===~,=-'"'""'~--=--==-=-,~-==~-=-=-==-=-~1=--=-==-=-==-=-=1===="~===-D 
ftTLl Number ...... Client Sample ID .. : ............. .' .. Matrix! To 1.11n . I Tn STORllGEI To J,/\R I To STORllGEI To 1.110 To STORllGEI To f,l\B I To STORJ\GEI DISPOSF.O 0 
OmR/H:CPM. . ..... Client COC ID ...... • Location ....... I Date/Inlt I Date/Init I Date/Init I Date/lnlt I Date/lnlt Date/I nit I Date/Init I Date/lnit I Date/Inlt 0 

CM-119 TOLUENEIDt> ,l\1 1~'5 ~'l-C\l I ~ I I I D 0194-59-4C 

n 
A194-59-4D 

R 

CM-119 co2 ~j)-"(}-1 1 ,i-· 1 'ri-t'\-<i=l- 1 1 A 

CM-120 ,(Xl\DI/ I I I D 
cM-120 co2 vr 1 1 1 n 

nu4-59-sA FILTER I 1 n 

1D~~~~~~--~~~~~~'--~~-co_2~~~-·t..>-1 ---1~- , 
ACE/MECL2 RINSE! J\J:'.) - 0 U 8194-59-SB 

n ~ ·Y 1 n 

0194-59-60 

n 
l1194-59-6C 

n 
Rl94-59-6D 

n 

0194 -59-7C: 

n 
0194-59-70 

n 

C02 
TO LU EN~ 

C02 

D Receiving Remarks: NO COOLANT. CM-206 AND Cl\1\207 /IRE NOT PRESENT. 

n 
n 
B Archive Remarks: 

I 
I' 

n 
u 
n 
0 

ib=============================Form Revised 05/27/1997 -- Page 2 OF 6================================"'"'""9 

..-1 



""i======================~--=---'TRil\NGl,F. t,/\!lORJl.TORlF.S, INC. -- l.,QG IN RECORD/Cll/\lN OF CllSTOOY================o=oo-===""""'11 
II custody Seal Absent Sample Seals: llb!!ent I TLI Project Number 44376 I Book n 

··11 Chain of custody Present Container ... : Intact I Client: ELSOl - Eastern Laboratory Services, Inc. I n 
n Sample Tags Absent I I 194 n ).[) 
n S11mple Tag Numbers: Not Listed on Chain of Custody I I I :/7./ /J /J. I n ,.-1 
II SMO Forms N/A I Date Received I 12/11/91 I Bl-~L'J? ~Page B 

~ Jee Chest NO COOlJ\NT I C11rrier and Number I 111\NO DELIVEREor-/'+ 59 ~ 
&i-==============================--=-~,=-=--~-~===-·1=-~-=-=-==-=--~-=-r1========,1r·===~'-~=r,======,,-r==='='====-~1=======-====~==~=~'=~==-=-ft 
llTLI Number ...... Client Sample IO .......••.......... Matrix I To t./\B I To STORllGEf To t./\B I To STORJ\GEI To LJ\B I To STORJ\GEf To LllB I To STORAGE I DISPOSED n 
UmR/ll:CPM. . ..... Client COC ID ...... • Location ....... \ Date/Init I Date/Init I Date(15.t ! Oat: nit I Date/lnit I Oate/tnit I Oate/lnit I Oat.,/lnlt I Date/lnlt II 

~194-59-BA CJ\J\-133 FIL;-;j~~-""-IC~-r1"'1 14\\i -1 I I ~ 
11 cM-1JJ co2 ~-1----1\?.·-zct-"'1-'rz--2'1-'i 1 1 , 

0194-59-88 CJ\J\-134 ACE/MECL2 RINSEI I\)'.) - D I I I II 
n cM-134 co2 vr 1 1 1 1 n 
11-------------------1----1-- --4-- I I 0 
nu•-59-ec cM-135 TOLUENE I 1 1 1 1 n 
n cM-135 co2 y 1 1 1 1 n 
1·1.-============================================-'-==-~==-l--~==--il--==-+-==-+-==--<'--==-l-======-f·========-l-======-l========-+-======--fl 

uu4-59-eD ·· cM-136 ~xADI 1 1 1 1 n 
n cAA-136 co2 v 1 1 1 1 n 
I . t--==---t--1---1---~-+--1---+---~----r----+----+-----il 
11u4-59-9A cM-131 FILTER!,,-- 1 1 1 1 1 n 
n cAA-137 co2 .., 1 1 1 1 1 u 
I -1----1 ---1- I 
0194-59-98 CJ\J\-138 ACE/MECL2 Rrns:-y. I Cf) ~ I I n 
11 · cAA-138 co2 '1 1 1 1 n 
11---------------------1-----4-- --.-1 --11==---~l-L-.i-----1-----1-----1----~----11 
ll194-59-9C . CM-139 TOLUENEy I I I 
n. CM-13 9 co2 '"'1 1 1 1 

• fll----------------------f----1--1~---- ---f-l----t-----+---~1----+-----1-----11 
0194-59-90 cM-140 >(, xJ\01 1 1 1 n 
n cAA-140 co2 ¥ 1 1 1 n 
ll--------------------'=-"'-+--t----f~----1 ---l-+----r----+-----1-----+----+----fl 
n194-s9-10A cM-141 FILTER! · 1 1 1 n 
n CM-141 co2 ,v 1 1 1 o 
I --1 ~ -1

1
1-l----f----1----t-----1----t-----i1 

0194-59-108 CJ\J\-142 J\CE/MECL2 RINSEf IU-) 

n cM-142 co2 vf 1 1 
flL-~~====~~~~====~~~~~==~~~==~~--J-----(1~~.._==-~==~-+-~-+--•~==-l-~====--t-~~~~-i-~~====4-==~~~i--======-ll 

n194-59-1oc cM-143 TOLUENE I 1 n 
11 cM-143 co2 J. 1 1 n 
I --l---l--
ll194-59-10D cM-144 ,t..,XADIJ 1 1 1 ·1

1 
n
0 n cM-144 co2 \Y 1 1 1 

I . ----j--1---t----I 
0194-59-llA cM-1s3 FILTER I 1 1 1 1 n 
11 cM-153 co2 Jo" 1 1 1 1· 1 n 
II I rp 11--t..,r----1---J-I---~'-----'-----'-----'-- ==--0 

11 194-59-118 cM-154 J\cE/MEcL2 RrnsEi{~ 1 tu'(JJ c
1 

1 1 n 
n cM-154 co2 . \JP11-/J.\"l1 1 11 , ~-" 1 1 n 

II Receiving Remarks: 

II 
II 
0 Archive Remark9: 

NO COOLANT. CM-206 AND CAJ\207 ARE NOT PRESENT. n 
n 
n 
n 

16.=============================Form Revised 05/27/1997 -- Page J OF 6==============================!1 



r====== ... -~================TRIANGLE I,ABORJ\TORlES, INC. - - ...... JN RECORD/CHAIN OF CUSTODY================,.;_-==....., 
n 1 Absent Sample Seale: Absent I TLI Project Number 44376 • n 

custody Seal 
Chain of custody 
Sample Tags 

Present 
Absent 

Container ... : Intact I Client: ELSOl - Eastern Laboratory Services, Inc. 
A 
n 
n 

Sample Tag Numbers: Not Listed on Chain of custody 
N/11 SMO Forms 

ft Ice Chest 
I} 
llTLI Number .. 
0mR/H:CPM. 

NO COOLANT 

- f ··-

.... Client Sample ID ................... Matrix I To lJ\B 

...... Client COC ID ...... • Location ....... I Date/I nit 

I 

Date Received 

Carrier and Number HAND DELIVERED 
-. .. , 

To LAB I To STORAGE! To LAB 
Date/Init I Date/lnit I Date/Init 

I 
0194-59-llC Clll\-155 TOLUENE I kfJ '\~.J\"I I 
n Cl\l\-155 co2 ''f' 1~cr' 1 

I 
To STORAGE I 
Date/Init I 

I Booktb 
I 194..fi 

Page 8 

• 59 D 
a 

DISPOSED n 
Date/Inlt ft 

ft 
n 

lll-'--------~---------~-~-~---lr---J---l--~i_::->--'-'....:_+L'=-=-'--=-~~----+-----+----1-----+--'---~1 
I 0194-59-llD Cllll-156 J"..l<llflY I I 

H Cl\l\-156 C02 " I I I :,'•it.;,~ 
11----------------------f---f-l----l--,_,jl--+----A~---+l----+----t-----t--~~ .......... l I 

. ft194-59-121\ 

n 
CM-157 
Cl\l\-157 C02 n 

I I I 
I I I 

FILTER I 
~ 

(1-------------------------t --1-- ---1--. l----+----1--~----1-----1-----4-----.f------u 
llCE/MECL2 RINSE 10F21 1 - -· v 1 1 0194-59-128 " 

o 
Cllll-158 
Cl\l\-158 

n 
A C02 vt I I I 

11-----------------------__;;-f---l'----t----l----f---t----l'---l-----l------1-----.f-----~1------il 

0194-59-bc · Cllll-166 11cE/MECL2 RINSE 20F2I I ·1 a 
u n CM- 166 co2 y 1 1 1 

11~1--------------------~-t--1--l---~1-1~--+--J'----+-----J.-----J.-----ll-------11----'--ll 
I 
a 

0194-59-120 Clll\-159 TOLUENE!/ I I I 
n Clll\-159 co2 '\..Y 1 1 1 
·~-----------------------+---t---1-----1·-+--~-~#----lf------+-----t------+----+-----u 

n 
n 
u 
R 
0 

I I I 
I I ~ 

. 1~Ll_9_4 ___ 59 ___ 1_3_1\-----~-lll\-~-~:-~-------C-0_2 ___ F_l_L_T_E~~~>---~---+l--1---i-l----l-4--\.)~~4t\/f-fo.-. -l,1------1------#-----+-----4-----
ff194-59-12B Cl\l\-160 
O• Cllll-160 C02 

n 
D 

fl\)<::_:. ~·p '1-·t---1-1-· --1,1---11---1------------11 
0194-59-138 Cllll-162 l\CE/MECL2 RINSE! <..) 

n _ Cl\l\-162 co2 "i 1 1 1 
IL---------~------~~----=+-f--f-----t-t-~-~+l----4--~--+-----+~----f----+---7--11 
0194-59-lJC CM-163 TOLUENE I I I I A 
o Cl\l\-163 co2 ._,i· 1 1 1 u 

\o 
n 

11------~----~~-~~-~---t-----f--1---t--1-~--Jl.----+-----l------t-~---t-----f~---':-ll 
11194-59-130 CM-164 ~ADI I I I I 
n cM-164 co2 ..JJ. 1 1 1 
ll-----------~--------~----t--t---+---t---f-1-----H------f1~----'------1-----...._---~1-----~I 

·I, 

II 194 -59-1411 CM- 11ir. FILT~ I I i D • 
0 Clll\-la5 C02 I I I 0 

·----+---•-~-t-l-,'-----l~----~-----+-----+------if-----::---+-----11 
lll94-59-14C Clll\-167 TOLUEN~!; I I I 0 
11 CM-161 co2 ~ 1 1 1· n 
11 -------------f -1----f-- --l-.\--1----1-\---+-----+-----t-----t-----t-----il 
Ol94-59-14D cM -168 '!-- xADf : ~ -"" 1}-1°. ," - ' o 
n Clll\. 168 co2 . vi 'f 1'1.:r= 1 ,,.. n 

' n Receiving Remarks I NO :·ooLANT: Cllll-206 AND Cl\l\207 ARE NOT PRESENT. R 

n n 
n n 
n Archive Remarks: A 
b===============================Form Revised 05/27/1997 - - Page 4 OF 6=============================!1 

( ! 



r:======================-TRIANGl,P. Ll\BORATORIES, INC. -- 1.00 IN RECORD/CHAIN OF CUSTODY============"""'=""'"'""""""""=,.....~..._, 
n 

• n 
a 
n n 
n 
r 

custody Seal 
Chain of Cus

1
tody 

Sample Tags 
Sample Tag Numbers: 
SHO Forms 

Ice Chest . 

Absent Sample Seals: Absent 
Present Container .. - : Intact 
Absent 
Not Listed on Chain of custody 
N/A 

NO COOl.J\NT 

I Tl.I Project Number 44376 Book 0 
I Client: ELSOl - Eastern Laboratory Services, Inc. ir-
I 194 ~ 

Date Received 12/17/97 I By Page n 
R 

Carrier and Number HAND DELIVERED 59 n 
0TLI Number ...... Client Sample ID ................... Matrix I To I.An I To STORAGE! To STORAGE! To Ll\B 

Date/Init I Date/lnit 
To STORAGE! DISPOSED 0 
Date/Init I Date/Init n OmR/H:CPH. . ..... Client COC ID ...•.. • Location ....... j Date/I nit I Date/Init I Date/I nit 

n~-~------------------t---~~ I 
0194-59-151\ CM-177 FILTERl~f\_~.i\'\ I ~\z-~ .. 11 I I I n 
n CM-111 co2 ..........-r \'" 1 --1-l -0.r-=-z·_,,_fi-=---e,1--_111_,_ rz-=-·_"N_-_11_,~'4-l'-----+----+----t-----1-----1", 

ACETO.N~V 1CD . 1 1 1 o ff 194-59-158 CN\-178 

n CM-178 C02 v- I I I I I 0 
•'-~~~~~~~~~~~~~~~~~~~~~~~-<--~~•--! ~~--i~~-1-~~~~l+--~~~~-*-~~~--i1--~~~-+~~~~-+-~~~---i1 

0194-59-15C CM-179 
o CM-179 C02 

TOLUENE I 
v--1/ 

I I I 0 
I I I 0 

ll-~--------------------~-+-~-l~~1~--i1~~-t---1-----1~-~-l---+-~--~1------1-----+-----+---"---ll 
0194-59-150 .. CM-180 
n CAA-180 

0194-59-iu CN\-181 
n CM-181 

C02 

C02 

-....,,{ Xl\JJ I 
/-._./, 

I I I U 
I I I 0 

------t--1-~~-*-~-f-~--ll~~--I 

FILTER I 1 1 n 
,__.....f I I II 

ll----------------------~i.------1--1---1---t---t----l----t-----t-----+-----lr----+-----11 
ACETONE! I \) I I II 

1 
0194-59-168 CM-182 
n CAA-182 C02 _..,1 I I I U 
"--~~~~~~~~~~~----+~~~~ ~1 ~f)~~'--~-'--~-4-~~~~· 

CM-183 TOLU~ll 1

1 

0Wf "n CM-193 C02 

G---------C-M---1-84-------'---J-.XAD-.--t-A,---f---f---t---i---t-----i---r ',"----l------1-----+------'----~nn' 

0194-S9-16C 
n • 
0194-59-160 
n 

Q194-59-17A 

n 
0194-59-178 
n 

lll94-59-17C. 

n 
0194-59-170 
n 
U 194 -59-1 e.i\ 
n 
0194-59-188 

0 

CM-184 C02 ~'-'I 

CM-193 
CM-193 

CAA-194 
CM-194 

CM-195 
CAA-195 

CM-196 
CM-196 

C02 
FILTF.Rj 

.....-f 

ACE/HECL2 RINSEj 
C02 ._.I 

C02 

C02 

8 Receiving Remarks: NO COOLANT. C~A-206 AND CN\207 ARE NOT PRESENT. 

n 
n 
0 Archive Remarks: 
l!...=========================Form Revised OS/27 '' qg7 - - Page 5 OF 6====================-

o 
o 



O-"""""=== ........ ==-..,,,.----=======-=-='TRil\Nf.:t,E Lll.BORJl.TORIF:S, INC. - - "19"'IN RECORD/Cllll.IN OF CUSTODY================- ---..,='F""""=="=;i 

I Custody Se~. Abeent Sample Seals: 11.bsent I TLI Project Number 44376 I 0oo11:. I 
• I Chain of Custody Present Container ... : Intact I Client: ELSOl - Eastern Laboratory Services, Inc. I Dc.o n 

n 
0 

ft 

Sample Tags 1 

Sample Tag lfUllbers: 
SMO Forms 

Ice Chest 

Absent 
Not Listed on chain of Custody 
N/A 

NO COOIJ\NT 

I 

Date Received 12/17/97 I By 

Carrier amt Number Hll.NO DEJ,IVERED 
-----1----------------,----------·- ,- ·--- ----,----------,----,-

u• A,...-t 

n 
B 

s9 n 

0TLI Number .. 
llmR/H:CPM. 

.... Client Sample ID ••••••••••......... Matrix I To 1.11.n I To STOR/\GEI To 1 .• /\ll I To STOR/\GEI To f,/\R I To STORll.GEI To Ll\8 
Date/Init 

I To STORAGE! DISPOSED n 
I Date/Init I Date/Init n 

0194-59-19A 

n 

U194-59-19B 
B 

U194-59-19C 
A 

8194-59-190 .. 
n 
0194-59-~0A 
ft 

0194-59-20B 
n 
0194-59-21 
ft• 

0194-59-2211. 
o 
I 
ftl94-59-22B 

n 
ft194-59-22C 

n 
0194-59-23 

n 
0194-59-24 
n 

. ..... Client COC ID ...... • Location ....... I Date/Init I Date/Init ~I ,Date lni~: Oat. Init I Date/Init I Oate/Init : 

Cll.A-201 FILTERlp1'J_.,y·'\\ lf-l~-...'\.l(1 
Cll.A-201 C02 Ip r I ,v·· I I I {/ 

Cll.A-202 11.CE/MECL2 RINSE I . 1\JS I \l-1<1-ti 
Cll.A-202 C02 ~/ I I 

Cll.A-203 TO LU EN~ I 
Cll.A-203 C02 I 

CAA-204 \(XADI I 
Cll.A-204 C02 I 

Cll.A-205 FILTER I I 
CAA-205 C02 ....... -!' , . 
Cll.A-208 ~XII.DI I 
CAA-208 C02 \,/I I 

CAA-209 REAGENT BLANK MECL21 
CAA-209 C02 ~ 

Cll.A-216 FILTE~ 
CAA-216 C02 

Cll.A-217 FILTER I 
CAA-217 C02 0/ 
Cll.A-218 11.CE/MECL2 RINSE!--
Cll.A-218 C02 /I 

CAA-219 FILTER I 
CAA-218 C02 ~ 

Cll.A-225 ll.CE/MECL2 RIN~ 
CM-225 C02 

Cll.A-226 REAGENT BLANK ME~b :\A\'\ 
Cll.A-226 C02 \'l.../} 

I 0 
I 0 

n 
n 
n 
II 

0 
n 
n 
n 
n 
0 

n 
n 

o 
n 

n 
n 

I 0 
I 8 

0 Receiving Remarks: NO COOLANT. CAA-206 AND CM207 ARE NOT PRESENT. 0 
0 A 
n · n 
D Archive Remarks: U 
b==================="=======Form Revised 05/27/1997 -- Page 6 OF 6========================~=:!1 



TRIANGLE LABORATORIES, INC. 
SAMPLE TRACKING AND PROJECT MANAGEMENT FORM 

·-----------------------ADMINISTRATIVE INFORMATION-------------------------
TLI Proj#: 44376- Samples: 9 TurnAround.: 21 Day(s) 
Prod Code: D23061 Matrix.: M23Train Hold Time .. : 30 Day(s) 
DetectLim: .OS ng Type ... : A Start Date.: 12/17/97 

Recvd .. : 12/17/97 Ship By .... : 01/05/98 
DWL Due Dt.: 12/24/97 

Analyte List.: Method 23:T-0 (Toluene combined 

Method ....... : 
Client Proj .. : 
Client ....... : 
P. 0. No ...... : 
Contact ...... : 
Proj. Mgr .... : 

Method 23:Tetra-Octa (Tel Combined) 
Culp Aluminum Alloys 
Eastern Research Group 
Signed OA 
Jim McGaughey 
Amy J. Boehm 

(ERG02) 
Collect Dt/Tm: 
Phone ........ : 
Fax .......... : 
Sample Origin: 

SeeCOC 
919/461-1209 
919/461-1579 
NC 

-------------------SPECIAL INSTRUCTIONS / QA REQUIREMENTS------------------
Prespike Standard: USD-C, USD-S 
Prespike Amount .. : 4.0ng 

---------------------------REPORTING REQUIREMENTS----------------~---------
Reporting Format: Report Option II 

See MILES for Instructions/Communications. 

Completed by: DATE: 

Reviewed by: DATE : ! :;/a.1. /-n. (PMGT0197) 



PROJECTCOMMUNICATION T~ACKING FOAM page_.of _ 

). -. ... TU Project Number: L-1 11'3}~ 

Use this farm· to record all exchanges of information between production units as well as personnel 
.handlirig this project. Decisions, c:Jrrectiv~ actions and recomm~ndations r:nust also appear on this 

tracking doc..smenl 

e Comment I Decision I Resolution I Action I Observation 

.· ·- .· I : 
. I . - .. -. - -· .. 

1·~ -.·- . 
:. I 

-- - I·· -. .. 
.~.: , ..... : 
-·':9-· .• 

;:=-- I : . I . . . 
... :.:-:;·, I· ·+°'lL ~·--'~ s HM 0 ~-=- t:\c\:&.:>\:) , '*~Wt \WS- 'B!M.ru \> '2·t~L 

: -

I l\O 0or0<:..aJ\Mill,~. h0~ ,"0 1t-Mv00\ &+:- ~~,,CJ.;)A:-rc~-

.. I 
. I 

I· I . 

Trian~le Laboratories, Inc. 
TLI PR1 .:lJECT# 04047 
DAT~--11/25/97 TLI BLANK 
c~PIKE 4.png USF-C USF-S 
SPIKER~ 
PREPARER G.L. 

EASTERN RES.GRP. 

fD (;) ~ -U: ¥> ~""02 y w ¢lA1G' 
t ) 

10rs\\ \~~ f"\tt<L i~}\\S ~l\. \)\~+\ r-
- 'M.buu t ,\J -c ~ow~ 

. . :' . .. ••..: .. 
. ·:-. - -...... 



ELS01-Eastern Laboratory Services, Inc. 
CAA-106 

Pro..:ject.:44376 
1 . 9 4 - 5 9 - 1 B 0..C..\.~\ 

~C:..b .... 

ELS01-Eastern laboratory Services, Inc. 
CAA-110 

Pro..:ject:44376 
194-59-28 

a..~~/t"NL~IL-

ELS01-Eastern Laboratory Services, Inc. 
CAA-114 

Pro.ject:44-376 
1 94-59-38 

OC.<..-h:N I~'-

ELS01-Eastern Laboratory Services, Inc. 
-CAA-118 .r 

P ro..:j ect: 443 7'6 
194--59-4-8 

OC.l!.:~"-ll I Y'N.~\1-

F lS01-Eastern Laboratory Services, Inc . 
...- CAA-122 

·~ p ro.j ect: 4-4-3 7 e 
194--59-58 

~ --\t..iN { l\\Ji. C .. h .. 

ELS01-Eastern Laboratory Services, flt. 
CAA-126 

P ro..:j ec:t: 44-3 7 6 
1 9 4- 5 9- 6 9czt..U~/~lk 

ELS01-Eastern Laboratory Services, Inc. 
CAA-130 

Pro..:ject.:4-4376 
1 9 4 - 5 9 - 7 8 o.c.<. ~l'\(./n\J..th. --

ELS01-Eastern Laboratory Services, Inc. 
CAA-134 

Pro..:jec:t:44376 
_______ ._:t_s 4- 5 9- 8 B o.cr_\<.N/rruu.._ 

ELS01-Eastern Laboratory Services, Inc. 
CAA-138 au.ttrt/ 

. - --004 
.)01-.·-···--··· -"~"-"'"""vry ~•:H·v-

CA.A-218 
Pro.ject:4 / 

1 94--59-Z:. .. ·-· 

~ P ro..:j ec:t: 44 3 7 s· IN(.h .. 

~----~~~~~~-1~s_4 __ -__ 5 __ s_-__ s __ e ____________ ~~~~~~~~~--?1 



Date: 12/29/97 TRIANGLE LABORATORIES, INC. PRDPERC v4.01 
Time: 13:46 Wet Lab MMS/PUF Observations Page: 1 

Project: 44376 

S~mple F. XAD Filter Glass Wool PUF Air 

• crd TLI_Number .. customer.Sample.Id ....... No Color ..... Color ..... Color. .... Color ..... Odor ..... Q.No. Entered. By ...... Date .... Time .... s 

000 TLI Blank TLI XAD BLANK 0 WHITE NA NA NA NA 04047 HILLKT 12/29 13:45 F 

001 194-59-lA-lD 105-108 1 WHITE BROWN WHITE NA NONE 04047 HILLKT 12/29 13 :45 F 

002 194-59-2A-D 109-112 1 WHITE LT BROWN WHITE NA NONE 04047 HILLKT 12/29 13:45 F 

003 194-59-3A-3D 113-116 1 WHITE LT BROWN WHITE NA NONE 04047 HILLKT 12/29 13 :45 F 

004 194-59-4A-D/ 117-120/216/217/218 3 WHITE BROWN WHITEBROWN NA NONE 04047 HILLKT 12/29 13:45 F 

005 194-59-5A-D/ 121-124/219 2 WHITE BROWN WHITE NA NONE 04047 HILLKT 12/29 13:45 F 

006 194-59-6A-6D 125-128 1 WHITE BROWN WHITE NA NONE 04047 HILLKT 12/29 13:45 F 

007 194-59-7A-7D 129-132 1 YELOWWHITE BLACK YELLOW NA NONE 04047 HILLKT 12/29 13 :45 F 

008 194-59-8A-8D 133-136 1 YELOWWHITE BROWN GRAY YELLOW NA NONE 04047 llILLKT 12/29 13:•5 F 

009 194-59-9A-9D 137-140 1 WHITE LT GRAY WHITE NA NONE 04047 llILLKT 12/29 13:45 F 

020 TLI LCS TLI LCS 0 LOT P-1078 NA NA NA NA NA HILLKT 12/29 13:45 F 

021 TLI LCSD TLI LCSD 0 LOT P-1078 NA NA NA NA NA HILLKT 12/29 13:45 F 

*** End of Report *** 



+-----------------------------------------------------------------------------------------------------------------------------------· 
TR:ANGLE t.ABORATORIES, INC .. PAGE l OF 2 

Dioxin Sample Preparation Tracking & Management Form 

~~;;;;;~;~;:;~~;,;;;,~-;------------;---------------------~:;;:;;;;·;;:::::"'.;;;~;~:~~:;~:;~~~~:~~~;;;:;~~;;;~-; 
.I Lot Numbers: 

1

~]<RC51) / I Extraction Date: ~/ ~/~ I 

: : :::: ·: :: ::::' : :::: :;:: :--~:-~--:-tj¥-:--·---------·:::::·: 
I LCS Spike: 0 µl cone: 0.0000 ng/µl I 12!,!<l.. I vSF-MY. I F- I I • IO I 
I CPR Spike: _20 µl cone: _0.01_ ng/µl \~\t0 I ~-Z !01 ;'lf I. 1'2..-/ '";qi I .LJ I Jii I'll I I_/_ I • Expirl 

+------•------------------------------+---------+---------+--------+~ID 11-:f.I g I <'f !!} 1 /c2 1.J1Jf/1 I _I_ I_ I • Date I 
l I TLI / . l GROSS I SAMPLE I /1:_ : ~ I E:. : '!i. I <j__ : 'j[)_Af<.,_ : _ I • Time l 
ISll.crdl SAMPLE / CLIENT I WEIGHT I SIZE I ~ng/µl I O.O I ng/µl I ..Jl.Lng/µl I __ ng/µl I • Cone. I 
I I IO I SAMPLE ID I Before After I 9 I ml I 'i 0 µl I 1/0 µl I J./{J µl I µl I • .:;01. _I~ 
•------•-----------------------------~·---------•---------•--------•-------------•-------------+-----2":,;;t;----+-------------+f);~~L)+t 
I I TLI Blank I I I I 1'LiJ I I .J'f¥h.. I l~eftl 
I 000 I TLI lCAO 9LANK I rJ ~ I N~ I \ I . I I d I I yes/~ I 
·------·-------------------~----------·---------+---------·--------·-------------·-------------·---- - ---~--·-------------+--------· 
I I 194-59-lA-10 I I I I ,i\ili I I ,'j:~ 'v- I l~t::. \ ; 

;'.'.'.---;-:;::;;:;~:;- -- ----- __ '.'.'.:''.'.. ;. -ij ~-- ---;-~-~- -- --;----- ---~--------;- ------- --- --;- -;f-- -;-------------;~;; I 
;:::---;·:;::;;:;~:;;·--------:::~:::-;--~~---~-~-~----;---';---;:rc.;;;;;·------;-------------;~~::---;-------------;~::i I 
l'-i· ;;; : ; ; : :~;:; ~:~ :~ J~i1~f-, --~ ~---:- -~ -h----:-------· :rL•r · -----:-------------:- ~~--:-------------ii:~; i / 
+- --- --+- ----------- ---------.;::.- ---,- --+- -- -- --- -+- -- -- - - - -+- --- ----·----- -,-- --- --+---- - ---- -- - -+- . _.ci_ ._ _ -+- -- - ---- -----·--------· \ 
I \ 194-59-SA-D/~-:; ,~:z."'1~ I ·\ I 'A I I 1 'f~w I I ' SP'-- I I~ ?::efti I 
\oos \ l2l-l24/2l9 I N~ I N I I I . l~d I I ye~ ~ 
·------·---------------------~--------·---------·---------·--------·-------------+-------------·- _, _-:---·-------------·--------·1 
I I l94-S9-6A-6o I I I~ I I~ I I ..f:lf'-- I 1~::11 
1006 I 12s-12s I ~~ I /J I \ I I I q/A~ I I yes/no Ii 
·------·------------------------------·---------+---------~--------·-------------·-------------·- ~~:---·-------------·--------· i 
I I l94-59-7A-70 \ , A I • /\ I j I \l.W I I Jfr"-- I I~ Lef':.! j 
1001 I 129-u2 I fv I N I I I I r--J I I ye~o : !' 

·------·------------------------------·---------·---------+--------+-------------·-------------·--fi }.~-:---·-------------·-------·-·I 
I I l94-59-8A-9D I 

1 
I 1 A I \ I 1'z..W I I _5/1.___, \ \~ Lef: I i 

jOOB I l33-l36 \ t-J flt I N · I I I ' I d I I ye~I ! 
• I 

[:;;:::i::::~;:::~~:~::.::.:::;;;;;;;:i::~~:::i::~~:::i::!:::::i:~~::::::i:::::::::::::i~~~:::i __ :::::_::_::i~;i~ 
I Gross weight of sample container + sample before/after aliquot removal. [ 

I I 
I Comments: I 
I I 
I 
I 
I 

I Initials: Witloate: f~,zf_t!f:i 
+-----------------------------------------------------------------------------------------------------------------------------------1 
I Initials of both SPIKER ANO OBSERVER must be entered. XXXXX • Gross Weight not provided for WATER Samples. I 
+----------------------------------------------····---------------------------------------------------------REV 05/27/97 IPSTMF 7)--• 
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+--.----------------------------------------------------------------------------------------------------------------------------------
TRIANGLE LABORATORIES, INC. PAGE 2 OF 2 

Dioxin Sample Preparation Tracking & Management Fo:rm I 
Projec:: 44376 Client: Eastern Research Group (ERG02) I 

;-~:~~:::~:~~~::~~:~~:(~~~~~----~------------~---------------------~::~:~~-~:~-~~~~::~::~:::-~~:~-~:~:::~~--i:.::~:~~-i31~.~~ 
I Lot Numbers: l\"'1~0~0 / I Extraction Date: J::_/Z"f ;ji I 

: : ::' ·: :: ::' : :::: :;:: :---~~5,jf :---------·---::::::·: 
I LCS Spike: o µl cone: 0.0000 ng/µl I IJ'i\:- :r,... I o~;~=··O\'ll I - I I • ID I 
I OPR Spike: _20 µl cone: _0.01_ ng/µl I 11../ ~/q(I .i_?../ ~I ;Cf71 Jj; jg19JJ _I_/_ I• Expirl 

;·-----;---~~------~-----------------;-------~~:~~-------;-~~-; '~~i:~~: \~~~~ ~~~~ ~-:-~-: : ~::: : 
IS#.crdl SAMPLE I CLIENT I WEIGHT I SIZE I _lL!__ng/µl I O.OI ng/µl I .15.l_n;/µl I __ ng/µl I • Cone. I 
I I IO I SAMPLE IO I Before Af:er I g I ml I "iQ µl I yi) µl I ~ µl I µl I • Vol. I 
+- - - - - -+- -- - - - -- - - - - -- - - - - - - - - - - - - - - - -+- - -- - - - --+- - -- - - - - -+- - - -- - - -+- - - -- - - - - - - --+- - - - --- - - - ---··-~ -- -1-V\- --+- - - - - - - - - - - - -+- - - - - - ~·-· 

I I nr Lcs I ~A- I ·~A- I . I flw' 1 1lY1 1 -Pl 1 l~eftl · 

I 020 I '\. ~ ~I LCS I I I l I I I I I yes~ I 
·- .... __ -·-- -- .. _:_ _______ lv .. '- .. :-~--§ .. __ --·-- ------ -·- -- -- -- ............. ~ ---·--- .. --.-- -----·- _ ----:- -------·--- _ .. _: .. --·- _ .. ____ .. __ ---·- ____ .. __ _ 
I I TLI LCSD I~~~ I NA I { I ~"\) 11'LW I · r I l~ef::I 
1021 I TLI LCSD I I I I I I I yes~ I 
·- -----+- ------------; ~.- ---~. ~ -.. --------+ ---------+ ---------+ --~ -----1:/Jrsti \~~i ~·r- ------------• · -~~-. ~ ------------+ ---------
I I "'1 ·• · · ··: ·· ·· I I I '6f-.r: . \' 11 i !Any Leftj 

·=·=·=·=·=·=·=·=·===•==== f. ·J'!f~ ~~~~ t ,:~=, .. :{: ,5 /;.: ''''; ! -----~---------:~ ________ : ________ ~_v-~i-------------~·'~---~--~t------------~-~~:~~:-~ 
I I I I I I I I I !Any Left I 
I I I I I I I I I I yes/no J 

+------·------------------------------·---------·---------·-----·--+-------------·-------------·-------------·-------------·--------· 
iAny.~1 
I ye 

+------·------------------------------·---------·---------·--------·-------------+-------------·-------------·-------------+--·-----· 
I 
I 

jAny Left I 
I yes/no I 

+------+------------------------------·---------·---------·--------·-------------+-------------·-------------·-------------·--------· 
JAny Left I 
I yes/nc I 

·------·------------------------------·---------·---------·--------+-------------·-------------·-------------·-------------·--------· 
I 
I· 

I 
I 

!Any Left! 

I yes/no I 

+------·------------------------------·---------·---------·--------·-·-~--·------·-------------·----------·--·-·--·---------·--------· 
I 

.1 
JAny Left! 

I yes/no I 

·------·--------------------.----------+---------·---------·--------·-------------·-------------+-------------·-------------+--------· 
I 
I 

JAny Leftj 

I yes/no I 

+------··-----------------------------·---------·---------·--------+-------------·-------------+-------------·-------------·--------· 
I 
I 
I 
I 
I 
I 
I 

Gross weight of sample container + sample before/after aliquot removal. • · ;:I1~J . 
c-='" -Ir C.l-£ruw.p bl.an i<. 1.;)g;I CADo:bd dw ~ Q I 1C(1. ~ d1v'1£.1 fm ) (~ . . . 'l.. 31 c:.,7 

'. ____________________________________________________________________________________________ '.~'.'.'.~'.::_~-~~'.'.'..~~:'.~ 
Initials of both SPIKER AND OBSERVER must be entered. XXXXX • Gross Weight not provided for WATER Samples. 

+-·----------------------------------------------···-----------~---------------------------·····-----------·REV 05/27/97 (PS'n'IF 7)--+ 
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PAGE 2 OF 2 

+----------------------------------------------------------------------------------------------------------------------~ 
TRIANGLE LABORATORIES, INC. 

'I DIOXIN SAMPLE EXTRACTION and CLEANUP TRACKING FORM \ 
. TLI Project No.: 44376 l 

==m~=a==a==•===a===+=~======+==•••=•=+=mas=~==+•=======+====a••=+=•==•=•=+===•••==+••==~===+=====•==+o==•===~+=•=•====I 

I Ext S#.crd and 

I TLI Number 
I d I 
I '-' Pf I 

--·--------·~-------! 
I I I 
I I I 

1-------------------+--------•--------+--------+--------•--------+--------+--------+--------+--------+--------•--------I 

1-------------------•--------•--------•--------•--------•--------•--------•--------•--------•--------+--------•--------I 

1-------------------·--------+--------+--------+--------·--------·-~------+--------+--------+--------+--------+--------1 

---------------+--------+--------+--------+--------+--------+--------+--------+--------+--------+--------+--------! 

!-----------·--------+--------+--------+--------+--------+--------+--------+--------+--------+----~---+--------+--------} 
I 
I 

I 
I 

1-------------------+--------·--------·--------·--------+--------+-------~+--------+--------+--------+--------+--------1 

l===================+========+========+========+========+========+===~===s+========+========+========+========+========I 
Enter the procedure number below into the box at the top of each column to signify the step performed. 
Initial and date each sample for each numbered procedure performed. 

. ln'i'i).. _,\)("' 
# ...... PROCEDURE .... SOP.# .. v .. DETAILS (circler \t"'""'"':I 
Q EXTRACTION -l.iL_ ..1_ Time On i"") : 0 C Time Off o< : Ov 

~t I Jar I Sep Funnel I Steam Dist I Cont LL I ASE I Waste Dilution 

(jJ SPIKE AFTER EXT'N . J . 
@ ADD TRIDEQNE . Lot#TR./- _-,J•l/((, 
5) ROTOVAP j)SPI)/ cl_ 40mL I ~I E_;:>9 

COMBINE 
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PAGE 1 OF 1 
+---------~-------------------------~--------------------------------------~---~ 

TRIANGLE LABORATORIES, INC. 
Transfer Chain-of-Custody Form 

Project 44376 

Transfer From: DWLH5 To: DMS5 

Initials .. Date ....... 

Released by: -=£K _L.__1_5.121_ 

Accepted by: f1 / j__15_15.g 

Time ... 

J.2-:_Ql_ 

J{;_:!:tf-
+----------------------------------------------------------------------~-------+ 

MILES. ID. . . . . . . . TLI No. . . . . . Cust . Id ................. . 

44376-
44376-
44376-
44376-
44376-
44376-
44376-
44376-
44376-
44376-
44376-
44376-
44376-

-000 
-001 
-002 
-003 
-004 
-005 
-006 
-007 
-008 
-009 
-020 
-021 
-022 

TLI Blank 
194-59-lA-lD 
194-59-2A-D 
194-59-3A-3D 
194-59-4A-D/ 
194-59-5A-D/ 
194-59-6A-6D 
194-59-7A-7D 
194-59-8A-8D 
194-59-9A-9D 
TLI LCS 
TLI LCSD 
TLI Clean-Up 

TLI XAD BLANK 
105-108 
109-112 
113-116 
117~120/216/217/218 
121-124/219 
125-128 
129-132 
133-136 
137-140 
TLI LCS 
TLI LCSD 
Cleanup Blk 

+-------------------------------------------------------XfrCOC (Rev 11/01/94)--+ 
Additional comments or instructions: 
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PAGE l OF l 

·-----------------------------------------------------------------------------------------------------------------------------------+ 

thod: Method 2J:Tetra-Octa (Tol Combined) 

quired Detection Limit: .OS ng 

TR~GLE LABORATORIES, INC. 

HR GC/HRMS ANALYSIS ·-------------------+ 
!PROJECT: 44376 

·-----------------------------------------------------------------------------------------------------------------------------------+ 
SAMPLE INFORMATION RS Cone 

lST COLUMN 2ND COLUMN 20 µl ~ 100.0 PG/µl 

·---------------------------------------------------------~----------------------------------------------------··----- --------------· 
TLI I I GC/MS FILENAME !CONFIRM !CONFIRM FILENAME IUSF-RS IUSF-RS !ANALYSIS 

jS#.crdl SAMPLE ID I CLIENT I COLT.i"'MN~~ I ICOLUMN:O~~ IVOL!JME IINIT. !COMMENTS 

I I I SAMPLE ID I I I ISOLN ID !DATE I I 

+--------------------------------------;..+=-~-----------------~---------------------------------------;.------------------------------+ 
1 1 TLI s1anlt ·I I ... r~C'l')u : 1 1 2JJ.J 1 \11{ tf 1 1 

~~~~---~----------------~~-~-~~-~~MZ~'Z-----~--~---~--~Lg~CD-12_2_~-~~--~---~?--~--------------------------~ 
I 194·59-lA-lD I f?>?C \ "j 7 I y I I 

1001 J lo5-1oa I~ I \./ q9 OO'blf I 
+---------------------------------------~---~----------J:-___________________ ---------- --------------------------------· 

!'.'.'. ___ !_:::::,::::~ __________ ''.'.:'.''._~---~-_: __ l(~)i(:!)~ __ ! ____ ______ ! ____ -------------------------------· 
"'-'" :.~;c!7 ~ Y : 1"lno~ : 

194-59-JA-JD 

JOOJ 

•----------------------------------------t::z;. ___ L __ ------------------------------------- ----------- ------------------------------· 

i'.'.'. ---! .;;;:;;;;~:~!:'.'.i;;S~'.I-i-rlic~1:; --5--!-----~ -- ~-~---!------------ ---· ---;-------------- -----·· -----· 
J I 121-124/219 I- j:'.lf <6 ·r .;= : l I . i ~ I 

J;:;::: ! : ;:: ~ '.: ~ ::-;;::. :- -: : . ::: : :: : : ~!!~::Li:!~:;~-~~:~~~: ; ~: ~ !~ ~~ -_::::::::::::::::::::: :: : : : : : : : : 
I f .,,...-ri I \{ I I l94-59-7A-70 

1001 129-132 I j&::l-5) I l I ~~~t) l G +I 
+------------------------------------------------ -------------------------------------- ---------- -------------------------------· 
I I 194-59-SA-so. 1!~0(67 I I I 
Joos I 133-136 I 1 "\./ I~~ I f0 ~ I 

·---.------------------------------------------------------1----------------------------~- --------- --------------------------------· 
I I l94-S9-9A-9D 1~8'0(b°l( I ~ I I 
1009 I 137-140 I I 1{)9_q;u\G~ I 
·----------------------------------------------------------- ________________________ : ___ --------- --------------------------------+ 

TLI LCS 1 l~dO ( b'T Lt ).1 I 

1020 TLI LCS I I fVfl I ~----- I I I 

::::--·:-.;;.;-;.;;;·-------·---~:·::::·:---1'".3"~.7-fG~--:·--~--·:--~-:---~ ···-·-:---;,, ----:--··---··---------··------: 

:--:=~::·~:ru-~-~-~;----~~rG-~}?°~-~f-~~-------,~~-------T;ji~7---··-:::-~-------------: 
I .t 7i-- .~'IC- '" • I 

: '1/@~, 
I 
I 
I 

Spike File: SPX2J704 

Ame of Exl:racc: sot 

+---------------------------------------------------------------------·--------------------------~----------REV 03/07/95 (PSTMF 61--+ 
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!flstrument ID Column Tyfil! 

'101 126-),-/ 

Filename Date* Time* Project# 

'fttYo 1t1t.\ I I tQ/c/t 01&1 445DI 

lCff161Lf-~ 02140 

t'1 Rol4'9 '/ o'\:1.\ v 
• 

~C\'io \l\'1 Us~~1> lo lib -
\l(i ~ "I~~ -
h .Ill I i. • - -

" \ -• -.~~Jr 

\;o 
- ~ , 

~I ~~\1b 

~ ' 

~1, 
.. 

S'f __,-

~-s ~ 
~ 

v-\V Sb 'l/ .- _.,. 

... Transcnbed from chromatographic data 
Dated initials required 

N&M1/qaJforms/hrrunlog. doc (02/05197) 

00 -

Triangle Laboratories, Inc. 
Run Log 

Column ID •, Plot Name 

7t/ifg~. 7~ 

Sample# No. Cllent Sample ID Syr 

/t6-<j~-lA 3 'i11z ... rrz11t/ -Cb'£,. llrnV 
}9'5-~~-3A ~· ct112 - ~~c./ - a>~ 

1~r-B\ -qA 5 q1 IZ - <ti-cgl/ -ctY·-1 \/ 

S(J-i, 1:> - ~"'flH-\l- /t'f't,1#-IL 

!>1~'l/+ ~l'\(J &---(J'.f ~.O ~~f,h-- fi2i led).hi, 

-- . 
'., rrv-- \C- 0 '\LI · :>'A-1) i?L~ ~ J~~ 

\~~ -ll-5.41.~ '$_ f>o L !'IA H -c 2- .. 1111- .S 
I 

----~ l,,f If..,_ ~ 0 ·TL.I "A I) Pl~ -----
l~'t-)q..-IJ)-lp I _.-f1r~ -
-2~ --1 I ~ q -- 11'"2-

- 3~ -JP 7i 11-,- Ille 

-l~. J>-kli 11. '-J 1ri-11~/ 2l'4/2n/21i 
l I I 

-SA·P1 73 ~ 111-- /1\.lhl~ w 
-, 

r 

ConCal Due: -----
ConCalDue: -----

332 

1•'-1 
{Co 

2· I 
f b 

~t-"S<.o 

l"f. 
I· "1 
f-~ 

--

Acquisition 

t/J 

Operator/Date 

~ , ~c;g, 

~I 

fK I• ~fi 

\L - -
f."( \•l&.l( l .. 

L----1 

v 

GIC 

/Vl)J?S[I~ 

Comments** 

- ~I 

.!\ y L,.. G-.cJ 

~---, 

r,,Yo --( d-1 r7 
/!(. 1-<J-~g 

67 
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• 
•• 

Instrument ID 

10-r 

Filename Date• 

~ \·~-'l1 
~'! ~ 
'51 

(,<> 

G\ 

Column Type 

J>ss 

Time• Project# 

. (.\l{ \llo 

I 
............ 

-.............. -.......... ---• 
./ .. 

/ 
./ 

oz. ,,/ \l/ 
~ 

~ 
v 

\u .. . 
'{'qio \4~ l·b-~q, '"':o '° -

\<!>-u \1,•,t,1' UY ~4tyl 

,~, \'4-.1/\ L· -
\~'L. 15:13 ~\.\"I:)')~ 

,~.,, IL ;I}'\ 

()~ \1 If~:~" 'l/ 
Transcnbed from chromatographic data 
Dated initials required 

sM1/qalformsJhrrunlog. doc (02105/97) 

N> 
tO 

Column ID 

11.tla.52-; 

Sample# 

t~'-t-S'J-&J\·hj) 

-14-~o 

T riang.boratones, Inc. 
'.Jn Log 

. ' 

No. 

{p 

Plot Name 

~ffl, 

.. 
Client Sample ID 

(24)- fii ------

~111 

Syr 

t-p-

~ 
(t;1> - I)~ -in6 

~JD t; 7-140 
--.......... 

"f'lA LL) -----.._ -r LI L.t ~ 

·rt.t tc5f) ~-
-----·., 'V 

~kG -- Rt;/ o-o 1 tl4t'J 

-<LI If-(' 0 ~l-J -./ /'r 0 PL._ (L 

f 'l~-1 J-')Jt J fl. ~ /t-OL~,AJ.1-Lz-J-123- S' 

' 
' L- t ti,e._ ~ 0 -n ... , 't(,4..1) ~ \l. 

\'t '4- ~q .... (.4·1 j) ' lo)- lo1i 

I q~ -s~.-- 2.4· P ?.,,, I u <'.f .- 11'2- u 
ConCal Due: -----
ConCal Due: ------

Acguisitiof! 

Uf:, 

Signature Date 

332 Operator/Dale Comments .. 
·--
f,~ M-f'l 

' 

l" Ytr--t a,__(-,:..J. 

µ. I· (!,~f1 

~-----~ l/ 
z:-z_ 

~< f·&- f·'{ t: (9 

'!·\l 
f-t ... 

2-1 
f G:, 

3.,;J 
.!:(,, 

'X~ t, °11" 
~ 

''f (( 

.3.'"1 
~v ~-(~ 

68 
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Instrument ID 

10-r 

Fiiename Date• 

-('l'bO (f) f.(,. 4'·1 

t~lc 

1~1 

IS~ 

l~i 

,, -·-·· •v" 

''-' 
\(fl. 

-----rr:;;-\1 . - / ,.., 

-r4~0/1110 /. J.-'lf( 

-r 'Jf((I / t~ I . 1-~-'TK 

·-f!>"h'O ( 62- I /6( ''6 
T~?Jo(6'? Vr1f( 

ColumnTvpe 

J)Pf) 

Time• Project# 

111 :iLn \.\""If'} (o 

i B .'::it11 

/ti,'/') . 
1.:;:ss 

dc:t/.3 

. 

:------:-----
\ I . 

, 

.. 
.;)./: ?:. -
<v1:~') -
l!,-_?lf ~ 

o·.1r ~~?1(; 
• Transcnbed from chromatographic data 
•• Dated initials required 

&M1/qalform&Jhrrunlog.doc (02105197) 
w 
0 

Triangle Laboratories, Inc. 
Run Log 

Column ID 

1 ~~ }.~?..-:) 
. ' Plot Name 

"'f (jl. 

Sample# No~ Client Sample ID 

tq~ -1'-J.k}J ; ll'~-11~ 

-li4-P/rn 144 1n-1i....,/z1to/-z11/ ~•'i 
I 

-~A-P/v s 1-z-1- f 2l.f/i.t1 . 

-6~ 4> lz.~- IZ b 

-IP 1 
(28--- ll2-

~ 
-~D 1}1-: (',(,, .. 
-~12-3- - t1?j - 1<1 \'.)--

-----t'~ L-l) 2-<J -f £...I l-C<; 

- . ,,,, -41- -i.1 u.;0-
L- - .,.._ 

5759/.I - fr,2'1CJ/AJ.23/m1r/'n/a.tl.;· 
7 I 

. ..)/_.33 - l.~lfhk 

- ~'7-to0 
l-'Y~8A-§l> 8 (~ - 13(; 

,. 
23 l~5 ConCal Due: 

ConCal Due: 

lnj. Vol. 
z.orf 

!( 

Acquisition 

UN 

Signature 

Syr 332 Operator/Date 

4"+o J." l~ f.l ... r~ F~ 
3, 'l 

t t't; 

3.~r 

'~ 3.3 
C-6· 

3,·7. 

Cle 

.------··-· ---

\I/ 
' --· $7.!fb"/J 

· n 1' ,,t.-JI s !flt! 1-6 ·'lk 
R.h:J.1:.. 

~,;h I' fl.ti I ·~ ,1K 
~~ t~ ~\) 1(6"-'}f 

~uf-ti ~~ (' Rv tf 6(<$ 

t·t·fi 
Date 

Comments•• 

f!.t. .. u .;- C1 /;(',I! t C' ,l.: L ;,_ 

,/', • .,. _,, ,_>, L,.;, I 11~ L r ,,.J s 

/ 11RviJ.~-
fa~ .AC> f l'iCfi t :./ 

·~1/,- I ' 

/fi/f.r 
I 

p., (l~ 



~ - , -

1 uangle Laboratories, Inc . 

• nlog 

Signature 

"" . 

Filename Date• Time* Project# Sample# No. Client Sample ID · Syr 332 ·Operator/Data Comments•• 

I:{)} 44?¥ /~f-'5j.~Jj ~ ~ 
'J. t (#!.V 

n>lo(''1 11111r 12;/ -I YO #6 '(fzll=f/ ~<5 

1~Gol6"1" J ~() TLl LL'? ' 1.) - r~93' 

I l:f/ 1u Ll? ,, I 

'\~~Ofob 2 .. .,7 ~{31G 1u LL'Jp 2-l 
. IU l-C'?..D 

1.r 
6, 

T~iol61- • 3 :'2} \f~?'16" L-~1'" Uf 21-- c~,._UrB~ V r. r 
Ii( 

\~;10\6d L/:]'L lt4?~;} ht1 ~C. .... k 0 1l-l t;(u~ 43~ k 3o 
I!-~ 

' I 
~ 

~80~~ L~.S'1 l(l(>;~ ,~~-17-i t,,.~ O!b-~1 -f?-1- ~'-l"r 
~6 . 
/;/_ 

'1~8()\~ s:t-1> l(l(~'4 .. TU ll5 2- TU V.:? 3-() .. ~k 

--r ~ 1\1 () ~ '::\- ( (J·,i,q 4lf-,,olt rl) LL?JL 7 .-/Lt LC'?t) 't".1 
E::tl 

\6>77oftL ,v \ ·.t5 4Y?~1- 1LI f;,~~ o. TU (>Ca.~ (A 
'Z I~ 

l-<; 

1~go117 l/7ffl 'l ·.oV trtt~t- I Yi-80--1 I 'tl5(~ -OO-f2f(~~-?- ,, Ir) "1 ),·\ le-~ l/'rt/2 
01 

~~~- \ 11LLC~- -2=.- 4u-LLy---·· -··- - - ----- -·· '"v ~'of S~/--
¥'" \, 

flt) ~-0\~z;'- -~~?~T: .1W kL~- -3-.. __ /ld_ L(~ .D --- --····- rk~- - -~_\} _J[l_{ ~8 ~£ f-.e> ~Wl. Of- C fuel' .... , r---..11 

~~u Ct'Y\-6] ~.o 
I - tV 

- -- - - ., 

tjWw~ P/B 7 
(0\~\1v \r\\ct1' q:UJ --- S1s81\ - ~1'iCA Dl ,l.- 1h/lft I cAl,U-~ GC.0 

• Transcribed rom chromato ra hie data g p 
ConCal Due: Q) ·. ~ G •• Dated initials required 
ConCal Due: ___ _ 

sM1/qa/forms/hrrunlog doc (02105/97) 
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Instrument ID 

')IP ')l. 
I 

Filename Date• 

1<9 'it:>~O 
x<)yoo?; 

.-{,JP~ 

vc.. W1f~ 
\' ()064 

Column Type 

'ZJ/522. > 

Time• Project# 

11~1..~ 

-
-

r nangle Laboratories. Inc. 

Column ID 

-.:.5~z'Jt1( 

Sample# 

~7k7 

)?35 

s -c,y(!__ 

No. 

-

Tl-I 81<!1>;1 t; -o 

Run Log 

Plot Name 

rr1 

Client Sample ID 

1~1?....A U;t-eJ {i> 

/?r<.HK. 

RS"-/oD 

TLJ I.~~~ 

0 )- C>t' 

- llz. 

~I ··· 1n-1o/l.1<.., 

lnj. Vol. Acquisition 

,J. t>£rf %-G>J./-7T 

Signaire 

Syr 332 Operator/Date 

5?yJ i. ?-
!:· 0 -(:/ 

G/C 

x-<Af'-!T 

//?/7y/ 
'Date 

Comments•• 

~G~ ·<....u-tu.~ · L....re.rii :ID.u --,_..-m:~t:/3l~~l====.::;;:....~D1.,~J~A.A/-~=-==J,~t:v~-f~ - --;:I'- ~~~~ 

,~~~~-~----t-'~._._h~r __ r----H~1~ ........ _._.-~,__ __ ,~~-'--"-'-~-=e_f~1•...LL..i.=-.;;.+-~!.L-·c;.,J [.13 '~~ '/>hY-

•• 

-
Tran scribed from chromatographic data 
Dated initials required 

stvr1/qa/forms/hrrunlog.doc (02/05197) 

ConCal Due: //: 2 3 fYT_(Z- 3: Z3) 
ConCal Due:· ------

Page·~---· 



Instrument ID Column Ty~ 

Fiiename Date• Time• Project# 

f l~ifo \')' ,, C)/lft} f(.l~J Lt l1 lr·s~ 

r~.<r, \c:~ ti !>/0,,? rt: s<- 'Hlftrqg 
,_, . -~ 

\>'~~r?IC.-t\ \f "'lhe 17: ~ ') ~~~t~B 
' ~ I,,. v 

PV> .~ rJ I C)r \(~{~~ I di • 'J./; <-tlfy tL. 
• • v . 

'f~~ DO l<')~ //~le," 
-'" 41!77 ~ Lf(t<f 3<'Jr 

Mgol~~ 11~/~8 ?.J :l() ~~d)" ,;.. 

P''B" lGo !/~/!Jo LI.~~() 'flf~t>.-1 

\r°' K'11 t (I v 'J/9'? 21:iL. Lf~to2.c~ 
' - " 
p~ tX'J (()L t/~(~3 i--; : -i, ( 

~1 tt> \ c; '!, \ \tt>t,, ()i:U -
\~nt:. \ b L( \ \ \ o\l\ct \ \\', \ \., 

~· 

{>'Ci;\> ' (, ~ ((101q~ l'~ 
ff \..v'- \-f IJ-T -

pq'61' \ ' c I\' bl i~ \t~ i.~ 4~~u 
• 
•• 

Tran scribed rrom ~hromatographic data 
Dated Initials required 

1M1/qa/formsAurunlog.doc (OW5/97) 
w 
w 

111<.UIUlv ... ._...,...,,_...~ •• --, 

Run•--~~~~~~~~~~~~~~~~• 
Column ID Plot Name lnj. Vol. Acgulsitlon 

·;:rs+..') 2) 1? ! =n -4. ? , n)Jc I t&z ~ ') 

. -~an~11. 
i1q1-l'i·~I 

l.cyl-1"2>-2 

lt>.S·-1 ~~ 

I ~)-~6·-1 

'~1"\-1.1 
fj'")-·~1-14 

( ~-{~-(~ 

'"Lt B ~l\ 

. 5·1'31-
;:; G.~ '1 

~1-~~ 
v 
S1-bt L. 

l'llt-5'\- 64-1) 

No . Client Sample ID Syr 332 

'::!. <'r-1· t. ~"1+ ~J'' ~ ti~ j f>kx,f 9,.2/ .... ~ 
I .::..A'-J I>· e, - IJ - f7 ··(: f/O(;~j 

.:.:7,y .. - ~~ 

i.~ /._J '1w 11-a-~''1 -r:i a>iO{o c:C 

r~~~1t'~o 1 .,,, I) 

[J_ CK'c)' ~ r--1 
\ 6, I 

? '2 - I 'f-.11 V'(Jvif.,J £1Pf'1 '- . v-< , , 
··~ CO.;?_ Plf:t8 ..:,- . -3 
(. J 

~ 

5 f>T'2 ~j· »toot' "f. / 
(:-~--;-

-ru \JJll.Lv-f)(~~i\ I,~ 0 r1or;ff ~r: 
~ 'j. - 121:1:13 c; t::~, L j" I 0 

TeiM 
"i. (> 5"]1_ x.. C') 

- Q_x-Ll{ LL... G:rutL t?t. 
n .. 1111.. l.o ·- n;~A c:c'-1LA' t3· 0 ,; ·Ll G '-

\ .. .? - (L ~-\ \.)'b ~()~'l 13~ 

r; \ 'l.S -\'\..cg \ 1-'1 
a' 

,.. .,.. 
ConCal Due: --bC.--') ..,_~ _· ~-c') __ __.H; ih/~ ·i~ 
ConCal Due: -----

Operator/Date 

•(~ t/'!i/!i'tl' 

-.~<; t I 4 f~g l 

~~ 1/fJ/!J! 
/1 '5 f/j/~J 

H '5 f /f1(!Jfj' 

ffl I/ !1/ !JK -
fl? 1(1/jf> 

-
YIS ·l~f~l'( 

t~? l/'J(!ij 

\o\,- \-\0-:-~~ 

w .. l-\o,..-~<\{ 

U\.. \-to-~ 

~\). l-\ o-'t'11 

DP> »:? ~ ('- .. e;--· 

' 

Comments-

f·f?.> 
/{I? > 

\((~ 

If/.~ 

r{"t ·~ 

i61 °l:> 

tl.Jjo 

82J>v 
~ 

A-~-\\. ~\.... l-\b-'tq 

-

~ 1) f Lb.. \-to-~· 
- .., 

(_t.., R...4- () ~~ t-( D-\ 
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Instrument ID 

t-e>P 

Fiiename Date• 

()9tt> ' c; l '""'' ... ,, 

ColumnTvpe 

t) {'.:, 1 '\.l -

Time• Project# 

\~·.~ b 44~ '1-t 

~'do I~~ 1;0 -9'41 ''1·. ic. \ 
P'l'Dt> \ b, Ho-.,~ \S;l~ 4Lt }\1--b 

?~w I 1---0 \··\0-~\ 4c.141 b 

- -..--~--- - -· .... - .. --- . -- ---· -·-·-· .. ... 

• 
•• 

Transcribed from chromatographic data 
Dated Initials required 

srvr1/qa/torms/hrrunlog.doc (02105/97) 

I I ldl IYll:j LdUUI dlUI ltj:;, 11 llJ. 

Run Log 

Column ID Plot Name 

~s+-19c)~ TTI 

Sample# No. Cllenl Sample ID Syr 

\C\l\-~1-Uo -:/- \'L9-\~'L ~\\I)\ 

11\lf-'S, -i'~,I) ~ \'1 '2., __ , > G \ 
1"h-sT .. ,._ .. ') 9 \'1.1- -\4\J \ 
T\.i t?~\. v \\.,\ \'\ \. ~ i~» u.__ \ 

·- --· - --·-· ---·- ·-·--- -· -- ---- -··- -· -- -- --- •#•··- --- - - - -- . 

-· 

ConCal Due: 2_'1.:2-L -----
ConCal Due: -----

Acquisition 

. \>~ ')_ '"tJ-

... Signature 

332 Operator/Date 

Lr 
~\. t-\1 01 ~ a.' 

~l I 
~.'L 

\'°; c. \J~ \--\ b-1\ 46 -. 

~ Ul... \ -t 0 - q" 

. 

G/C 

DB l-Lr 

\ -\ \) - ''!{ 
Date 

Comments-

PaoAa,_Jt/ ___ _ 
/ 
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+------------------------------------------------------~-;----7---~~--------------~-~------------~--------------------
TRIANGLE LABORATORIES, INC. 

. DIOXIN SAMPLE EXTRACTION and CLEANUP TRACKING FORM 

L 
TLI Project No.: 44376 

==================+========+========+====•=a=+==s=====+==•==••=+======•=+=====•==+••=~=•aa+amm•••==+•=======+=======· 

I Ext S# . crd and 11 I r /'I I <.. I t.J ..,_ I ) 0, ' I 
I TLI Number I I I Z. I '1 A- 1 · 't' I _) I I$ I -r I }{ I 1 I J 0 I I / 

:=··==~~~==··=====·=~~====~·-~==, ··=····~·-=··-~-~---·=··-~·-·==··-~·~------~-7sY"~--~-~=-·····-~=-=====· 

I TLI e1onk I~ I ~:Jt..1 Jl· I JJ.- 1Jl· I :JI-. I JL llJ./31/171 iJij-{1 I I 
!-------------------+-------- --------+----~---+---- ---+--------+---- ---+--------+--- ----+----~---+--------+--------
' 001 li1-t~·'fY I I I 
I 194-59-lA-lD I I I I 
!-------------------+--- ----+---- ---+---- ---+---- ---+--- ----+---- ---+--- ----+--- ----+--- ----+--------+-------
' 002 I 
I l94-59-2A-D I 
!-------------------+---. ----+---- ---+---- ---+---- ---+--- ----+--- ---+--- ----+--- ----+--- ----+--------+--------
' 003 I 
I l94-59-3A-3D I 
!-------------------+--- ----+--- ----+---- ---+---- ---+--- ----+--- ----+--- ----+--- ----+---- ---+--------+--------
' 004 I I 

I l94-S9-4A-D/;i:J...A//31 ----+---L---+---- I 
:---~-~~-i.)..~?:~1:1_r-_~--- ----+--- ----·---- ---+---- ---+-- -----+--- ----+--- i ---~-~rJs-,,r~--?i~--

' l94-59-5A-D/~"3 1 / 11B~o , it nrz 
:-::::~~::~~·hq?-__ : ___ ·---·---- ---·--- ---·---- ---·-- -----·--- ·---:---1··--:--i------:---- ---:--------:--------

! --~~~-----------+-- -----+---- ---+--- ----·--- ----+-- -----+-- -----~--- ----~--/ -----~--------~(R:i('~iif ~-C.-pL{--

1 l94-59-7A-7D I I I ! I 11 '3ll I \ \)\'t: 

! : ::: ;j1~ :~: :: : : : : : ::: ~::: ::;~ :1:t,01q1i~twr 1Jjj~3~J~,~J:!~J[:J: :: ,-: ::: : : : : : :;:.,{:-
I ===================+========+========·========+========+==1=====+========+========+========+====~=+=77?7~+=~====== 
I Enter the procedure number below into the box at the top of each column to signify the step performed. 

I Initial and date each sample for each numbered procedure performed. 

I ii-i'I".~. \/ 
I # ...... PROCEDURE .... SOP.# .. v .. DETAILS (c:ircleJR ,-z.4>C~"Y 
I .(!Y EXTRACTION .J.il__ L Time On \i : o'Q Time Off o< : riO 
I ~t I Jar I Sep Funnel I Steam Dist I Cont LL I ASE I Waste Dilution 

I @SPIKE AFTER EXT'N . ,/ 

j @ADD TRIDECANE Lot#11,/-.3-~~ 
I -@ROTOVAP ~~'I·& 40mL I ~/ ~ 
I ..a-( COMBINE 

\@ DIV./LIP. DETERM. 11 I L 20t/BOt ~ ~mL/20mL Other __ _ 

1 CJ SOLVENT EXa ~ane Loe# i;1111; ':L Heptane Lot# 
I ~ CLEANUP 1JC; i11~\ b ( DSP 2~ I ,-PSP 225 I DSP 115 / DSP 215 I DSP 267 

1 ~.J'RANsFER ,_ -2::_ ~€18':'-16l'\i 
I 1-V ADDITIONAL CLEANUP __ od. P 26 / DSP 225 / DSP 115 / DSP 215 I DSP I I FINAL TRANSFER .l.1Z 2 



SAMPLE 
DATA 

Triangle Laboratories, Inc. 
801 Capitola Drive P.O. Sox 13485 
Durham, NC 27713-4411 Research Triangle Parle, NC 27709-3485 
919-544-5729 . Fax # 919-544-5491 
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TRIANGLE LABORATORIES OF RTP, INC. 
Sample Result Summary for Project 44376 
Method 8290X Full Screen Analyses (DB-5) 

Page 1 
01/15/98 

===================================================================================== 
Data File T980152 T980154 T980155 / T980156 
Sample ID TLI XAD BLANK 109-112 .; 113-116 117-120/216/217 

(~, ; ~i~ c ; /218 rO !:: 11/ 
Unit:s ng ng ng ng 
Extraction Date 12/29/97 12/29/97 12/29/97 12/29/97 
Analysis Date 01/06/98 01/06/98 01/06/98 01/06/98 
Instrument T T T T 
Matrix XAD M23TRAIN M23TRAIN M23TRAIN 
Extraction Type Soxhlet Soxhlet Soxhlet Soxhlet 
===================================================================================== 
Analytes 
2378-TCDD (0.007) 1.4 
12378-PeCDD (0.01) 6.6 
123478-HxCDD (0.01) l. 7 Q 
123678-HxCDD (0.01} 2.7 
123789-HxCDD (0.01) 3.8 QPR 
1234678-HpCDD < o. o 1 l 2.6 

-OCDD . {0.02} J l. 5 
'."· 23 7 8-TCDF 0.03 +66. G }7'(SE 

12378-PeCDF (0.01) 32.7 
23478-PeCDF (0.01) 43.9 E 

~ 123478-HxCDF (0.01) 29.0 
~ 123678-HxCDF (0.009) 12.8 
'T 234678-HxCDF < o. o 1) 8.3 

. ..: 123 7 8 9 -HxCDF (0.01) 0.37 PR 
1234678-HpCDF (0.01) 7.2 
1234789-HpCDF ( o. 02 l 0.78 

-OCDF ( o. 01) 0.82 
TOTAL TCDD (0.007) 84.5 E 
TOTAL PeCDD (0.01) 164 E 
TOTAL HxCDD (0.01) 55.8 Q 
TOTAL HpCDD ( 0. 01) 5.5 
TOTAL TCDF 0.04 ~71.f' SQE 
TOTAL PeCDF (0.01) ~7.:i..o SE 
TOTAL HxCDF ( 0. 01) 141 E 
TOTAL HpCDF (0.01) 9.2 x 

Other Standards Percent Recovery Summary (% Rec) 
37Cl-TCDD 84.4 88.6 
13Cl2-PeCDF 234 98.4 101 
13Cl2-HxCDF 478 85.3 102 
13Cl2-HxCDD 478 102 137 Q 
13Cl2-HpCDF 789 95.5 99.4 

Other Standards Percent Recovery Summary (% Rec) 
13Cl2-HxCDF 789 71. 7 79.7 
13Cl2-HxCDF 234 69.8 73.6 

Internal Standards Percent Recovery Summary (% Rec) 
13Cl2-23 78-TCDF 61.4 54.5 
13Cl2-2378-TCDD 65.5 70.6 
13Cl2-PeCDF 123 62.3 71.1 
13Cl2-PeCDD 123 81. 5 85.8 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive • Durham, North Carolina 2n13 
Phone: (919) 544-5729 •Fax: (919) 544-5491 

Q 

l. s 2.0 
7.6 16.4 
2.4 Q 18.8 
3.3 40.2 E 
5.0 QPR 65.1 PRE 
2.5 Hj, 7,;).0 SE 
l. 3 108 E 

-f 7:6 ,.J. }7 'f'SE {~}?t.t SE 
37.5 44.3 E 
50.9 E (8Q a..}7.,l..t:Q SE 
35.3 ~::>~QSE 

16.4 ~::>~SE 
9.5 ~ ;><1CSE 
0.46 PR 5.0 PR 
8.2 ~ 7;;..o SE 
0.76 31. 6 a 
0.73 49.6 

99.1 E ~7t¥ SE 
193 E -H-7 7::9-0 SQE 
75.8 Q 4..10 7a-O SQE 

5.4 ~a..o SE 
~7'( SQE "3437 f' SQE 
45-6 :::>.2.0 SE .;.a.a 7C>V SQE 
178 E ~?<rO SQE 

10.3 x ~?J..0 SEQ 

88.5 90.8 
97.4 115 Q 
96.6 83.4 Q 

142 Q 116 
96.9 126 Q. 

83 :2 95.8 
76.1 82.6 

57.1 Q 52.7 Q 
75.7 79.6 
74.1 72 .7 Q 
90.5 106 

Printed: 14:50 01/15/98 
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TRIANGLE LABORATORIES OF RTP, INC. 
Sample Result Summary for Project 44376 
Method 8290X Full Screen Analyses (DB-5) 

Page 2 
01/15/98 

===================================================================================== 
Data File T980152 T980154 T980155 T980156 
Sample ID TLI XAD BLANK 109-112 113-116 117-120/216/217 

/218 
Units ng ng ng ng 
Extraction Date 12/29/97 12/29/97 12/29/97 12/29/97 
Analysis Date 01/06/98 01/06/98 01/06/98 01/06/98 
Instrument T T T T 
Matrix XAD M23TRAIN M23TRAIN M23TRAIN 
Extraction Type Soxhlet Soxhlet Soxhlet Soxhlet 
===================================================================================== 
Internal Standards Percent Recovery Summary 
13Cl2-HxCDF 678 64.8 69.7 
13C12-HxCDD 678 81.9 63.3 
13Cl2-HpCDF 678 64.S 77 .0 
13Cl2-HpCDD 678 100 103 
13Cl2-0CDD 114 112 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive • Durham, North Carolina 2n13 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

(% Rec) 
75.5 86.7 

Q 62.8 Q 89.7 
81.2 85 .4 G< 

109 ___ ll9 _- --
114 134 

Printed: 14:50 01/15/98 
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TRIANGLE LABORATORIES OF RTP, INC. 
Sample Result Summary for Project 44376 
Method 8290X Full Screen Analyses (DB-5) 

Page 3 
01/15/98 

=====================================================================================· 
~'Jata Fi.le 
'.ample ID 

Units 
Extractiori Date 
Analysis Date 
Instrument 
Matrix 
Extraction Type 

T980157 
121-124/2}? ./ 

[I ' , 
~ • - 7--

ng 
12/29/97 
01/06/98 

T 
M23TRAIN 

Soxhlet 

T980158 
l~,5:-1~8 ,/ 

ng 
12/29/97 
01/06/98 

T 
M23TRAIN 

Soxhlet 

T980159 
129-132 I 

k ,:· -~ i " 

ng 
12/29/97 
01/06/98 

T 
M23TRAIN 

Soxhlet 

T980163 
133-136 /, 

-. .... .. 
~~ - ,,,,,. ] 

ng 
12/29/97 
01/07/98 

T 
M23TRAIN 

Soxhlet 
================================================================~~=================== 
Analytes 
2378-TCDD 
12378-PeCDD 
123478-HxCDD 
123678-HxCDD 
123789-HxCDD 
1234678-HpCDD 
OCDD . 

2378-TCDF 
12378-PeCDF 
23478-PeCDF 
123478-HxCDF 
123678-HxCDF 
234678-HxCDF 
123789-HxCDF 
1234678-HpCDF 
1234789-HpCDF 
OCDF 
TOTAL 
TOTAL 
~ OTAL 
,_OTAL 
TOTAL 
TOTAL 
TOTAL 
TOTAL 

TCDD 
PeCDD 
HxCOD 
HpCDD 
TCDF 
PeCDF 
HxCDF 
HpCDF 

2.5 
14.3 
17.0 Q 
31.2 
55.3 QPRE 
98.8 E 
79.8 

~?t..f SE 
~67 . 5 }/J.,OSE 
m-:-5}~SE 
~ 7,;.Q QSE 
~.)OSE 

~~SE 
7.2 PR 
~ 7,).0 SE 

39. 9 ~ 
52.4 

~74-' SE 
~?d-0 SQE 
~70..'1 SQE 
196 E 
~/\..\' SQE 

S-0-.-5 ~OSQE 
~/).0 SQE 
~ 7(70 SEQ 

0.86 
6.3 
6.0 

12.0 
18.8 PR 
40.3 E 
34.5 
-9-4-:-7 7 4- SE 
19.1 
35. 3 
64.6 E 
27.0 
34.4 
1.5 PR 

77.6 E 
9.1 

17.4 
280 E 
260 E 
210 E 

83.1 E 
-6-5-5- 7 q.. SQ E 
.4.l-8 7 ~O SE 
270 E 
116 E 

Other Standards 
37Cl-TCDD 
13Cl2-PeCDF 234 
13Cl2-HxCDF 478 
13C12-HxCDD 478 
13C12-HpCDF 789 

Percent Recovery 
96.3 

Summary (% 
92.1 
86.8 

103 
107 

99.5 

Rec) 

103 
84.2 

129 
127 

Q 
~ 
Q 

Q 
Other Standards Percent Recovery Summary (% Rec) 
13C12-HxCDF 789 85.3 49.9 
13Cl2-HxCDF 234 71.4 45.8 

Internal Standards 
13Cl2-2378-TCDF 
13Cl2-2378-TCDD 
13Cl2-PeCDF 123 
13C12-PeCDD 123 

Percent 
45.0 
62.2 
67.0 
86.7 

Recovery Summary 
Q 41.3 

47.3 
Q 52. o 

56.6 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive• Durham, North Carolina 27713 
Phone: (919) 544-5729 • Fax: (919} 544-5491 

( % Rec) 
Q 

0.04 
0.18 
0.17 
0.27 
0.41 PR 
1.2 
1.8 
4.1 
0.91 
1.6 
3.5 
1. 3 
1. 7 
0.09 PRJ 
4.8 
0.87 
4.0 
4.5 
2.9 
4.2 
2.3 

26.1 Q 
21.4 
u .9 a 
8.1 

82.6 
94.1 
99.9 

104 
107 

82 .. 5 
76.1 

66.7 
67.7 
76.8 
90.6 

0.02 
0.05 J 
0.02 J 
0.04 J 
0.06 PRJ 
0.16 
0.27 B 
2.9 
0.29 
0.40 
0.54 
0.21 
0.23 
0. 01 PRJ 
0.68 
0 .11 
1. 2 
4.4 
0.83 
0.72 
0.32 

24.0 Q 
7.3 
2.3 
1.1 

86.1 
94.5 
97.5 
95.8 

114 

82.1 
76.0 

72 .2 
73.4 
81. 6 
90.0 

Printed: 14:50 01/15/98 
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TRIANGLE LABORATORIES OF RTP, INC. 
Sample Result Summary for Project 44376 
Method 8290X Full Screen Analyses (DB-5) 

Page 4 
01/15/98 

===================================================================================== 
Data File T980157 T980158 T980159 T980163 
Sample ID 121-124/219 125-128 129-132 133-136 

Units ng ng ng ng 
Extraction Date 12/29/97 12/29/97 12/29/97 12/29/97 
Analysis Date 01/06/98 01/06/98 01/06/98 01/07/98 
Instrument T T T T 
Matrix M23TRAIN M23TRAIN M23TRAIN M23TRAIN 
Extraction Type Soxhlet Soxhlet Soxhlet Soxhlet 
===================================================================================== 
Internal Standards Percent Recovery Summary 
13Cl2-HxCDF.678 71. 9 47.7 
13Cl2-HxCDD 678 69.3 Q 53.5 
13Cl2-HpCDF 678 74.2 G{ 55.5 
13Cl2-HpCDD 678 112 69.5 
13Cl2-0CDD 119 72 .3 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive • Durham, North Carolina 2n13 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

(% Rec) 
75.8 77 .1 
90.7 95.5 
86.6 84.2 

112 110 
109 112 

Printed: 14:50 01/15/98 
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TRIANGLE LABORATORIES OF RTP, INC. 
Sample Result Summary for Project 44376 
Method 8290X Full Screen Analyses (DB-5) 

Page 5 
01/15/98 

===================================================================================== 
~')ata File T980164 T980153 / T980167 

.iample ID 137-140 I Cleanup Blk / 105-108 
) _,,,. ..... c;~ .:; 

Units 
/'.,.. ~ 

ng ng ng 
Extraction Date 12/29/97 12/29/97 12/31/97 
Analysis Date 01/07/98 01/06/98 01/07/98 
Instrument T T T 
Matrix M23TRAIN M23TRAIN XAD 
Extraction Type Soxhlet Soxhlet· Soxhlet 
===================================================================================== 
Analytes 
2378-TCDD 
12378-PeCDD 
123478-HxCDD 
123678-HxCDD 
123789-HxCDD 
1234678-HpCDD 
OCDD -
2378-TCDF 
12378-PeCDF 
23478-PeCDF 
123478-HxCDF 
123678-HxCDF 
234678-HxCDF 
123789-HxCDF 
1234678-npClJF 
1234789-HpCDF 
OCDF 
TOTAL 
TOTAL 
~ 'OTAL 
'·'OTAL 
TOTAL 
TOTAL 

TCDD 
PeCDD 
HxCDD 
HpCDD 
TCDF 
PeCDF 

TOTAL HxCDF 
TOTAL HpCDF 

Other Standards 
37Cl-TCDD 
13C12-PeCDF 234 
13Cl2-HxCDF 478 
13Cl2-HxCDD 478 
13C12-HpCDF 789 

0.04 
0.06 J 
0.02 J 
0.05 J 
0.06 PRJ 
0.12 
0.16 JB 
4.2 
0.38 
0.51 
0.56 
0.21 
0.22 
0.01 PRJ 
0.41 

{0.05} J 
0.24 
7.4 
1.1 
0.86 
0.26 

34.0 Q 
9.9 
2.4 
0.60 

Percent Recovery 
84.8 
97.4 

100 
101 
108 

2.5 
10.2 
3.4 Q 
4.5 
7.4 QPR 
5.4 
3. 2 74' 

{ Q8. 2-1 SE 
52.7 
67.9 
42.9 
19.7 
12.3 

0.68 
11. 7 
1.4 
1. 7 

175 
~70\0 

103 
11. 0 

~., u,.. 
-6-4-3.. -,;i.o 
~-,a.o 

15.3 

Summary (% 
92.6 
99.6 

- __ 9_4_. 4 
158 -
1·0-i 

E 
E 
E 

PR 

E 
SE 
QE 

SQE 
SE 
SE 
x 

Rec) 

Q 

Other Standards Percent Recovery Summary (% Rec) 

(0.003) 
(0.004) 
(0.005) 
(0.004) 
(0.004) 
(0.004) 
{0.02} JB 
(0.003) 
(0.003) 
(0.003) 
(0.003) 
(0.003) 
(0.004) 
(0.004) 
(0.003) 
(0.004) 
(0.004) 
(0.003) 
(0.004) 
(0.004) 
(0.004) 
(0.003) 
(0.003) 
(0.003) 
(0.003) 

13Cl2-HxCDF 789 80. 0 76 .1 74 .·5 
13C12-HxCDF 234 71.7 70.4 69.2 

Internal Standards 
13Cl2-23 7 8-TCDF 
13Cl2-23 7 8-TCDD 
13Cl2-PeCDF 123 
13Cl2-PeCDD 123 

Percent 
64.1 
64.3 
75.6 
90.9 

Recovery Summary 
43.0 
68.7 
73.6 
83.3 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive • Durham, North Carolina 27713 
Phone: (919) 544-5729 •Fax: (919) 544-5491 

( % Rec) 
Q 52.5 

54.6 
68.7 
76.8 

Printed: 14:50 01115/98 
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TRIANGLE LABORATORIES OF RTP, INC. 
Sample Result SUmma.ry for Project 44376 
Method 8290X Full Screen Analyses (DB-5) 

Page 6 
01/15/98 

===================================================================================== 
Data File T980164 T980153 T980167 
Sample ID 137-140 105-108 Cleanup Blk 

Units ng ng ng 
Extraction Date 12/29/97 12/29/97 12/31/97 
Analysis Date 01/07/98 01/06/98 01/07/98 
Instrument T T T 
Matrix M23TRAIN M23TRAIN XAD 
Extraction Type Soxhlet Soxhlet Soxhlet 
===================================================================================== 
Internal Standards Percent Recovery Summary (% Rec) 
13Cl2-HxCDF 678 71. 9 71.7 63.7 
13Cl2-HxCDD 678 90.2 54.3 Q 80.6 
13Cl2-HpCDF 678 83.4 77 .0 84.9 
13Cl2-HpCDD 678 109 102 108 
13Cl2-0CDD 108 110 115 
===================================~================================================= 
{Estimated Maximum Possible Concentration}, 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive• Durham, North Carolina 2n13 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

(Detection Limit). 

Printed: 14:50 01/15/98 
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TRIANGLE LABORATORIES, INC. 
Sample Result Summary for Project 44376 

Method 23X (DB-225) 

Page 1 
01/11/98 

===================================================================================== 
1ata File X980083 X980084 X980085 X980086 
Sample ID TLI XAD BLANK 105-108 109-112 113-116 

Units ng ng ng ng 
Extraction Date 12/29/97 12/29/97 12/29/97 12/29/97 
Analysis Date 01/07/98 01/07/98 01/07/98 01/07/98 
Instrument x x x x 
Matrix XAD M23TRAIN M23TRAIN M23TRAIN 
Extraction Type Soxhlet Soxhlet Soxhlet Soxhlet 

===================================================================================== 
Analytes 
2378-TCDF 0.02 49.4 E 

Internal Standards Percent Recovery Sununary (\ Rec) 
13Cl2-2378-TCDF 73.0 86.7 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive• Durham, North Carolina 27713 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

26 .2 E 28.4 E 

83.4 92.8 

Printed: 13:38 4§ 1/98 



TRIANGLE LABORATORIES, INC. 
Sample Result Summary for Project 44376 

Method 23X (DB-225) 

Page 2 
01/11/98 

===================================================================================== 
Data File X980087 X980088 P980166 P980167 
Sample ID 117-120/216/217 121-124/219 125-128 129-132 

/218 
Units ng ng ng ng 
Extraction Date 12/29/97 12/29/97 12/29/97 12/29/97 
Analysis Date 01/07/98 01/07/98 01/10/98 01/10/98 
Instrument x x p p 

Matrix M23TRAIN M23TRAIN M23TRAIN M23TRAIN 
Extraction Type Soxhlet Soxhlet Soxhlet Soxhlet. 

===================================================================================== 
Analytes 
2378-TCDF 62.8 E 85.0 E 

Internal Standards Percent Recovery Summary (% Rec) 
l3Cl2-2378-TCDF 109 78. 8 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive • Durham, North Carofina 27713 
Phone: (919) 544-5729 • Fax: (919} 544-5491 

17.S 0.83 

51.0 74.3 

Printed: 13:38 01/11/98 

44 



TRIANGLE LABORATORIES, INC. 
Sample Result Summary for Project 44376 

Method 23X (DB-225) 

Page 3 
01/11/98 

===================================================================================== 
Data File P980168 P980169 
Sample ID 133-136 137-140 

Units ng ng 
Extraction Date 12/29/97 12/29/97 
Analysis Date 01/10/98 01/10/98 
Instrument p p 

Matrix M23TRAIN M23TRAIN 
Extraction Type Soxhlet Soxhlet 

=================================================~=================================== 
Analytes 
2378-TCDF 0.57 0.69 

Internal Standards Percent Recovery Summary (% Rec) 
13Cl2-2378-TCDF 73.9 72.5 

===================================================================================== 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive• Durham, North Carolina 2n13 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

Print~: 13:38 01~ ~8 



Data Flags 

In order to assist with data interpretation, data qualifier flags are used on the final reports. 
Please note that all data qualifier flags are subjective and are applied as consistently as 
possible. Each flag has been reviewed by two independent Chemists and the impact of the 
data qualifier flag on the quality of the data discussed above. The most commonly used 
flags are: 

A 'B' flag is used to indicate that an analyte has been detected in the laboratory method 
blank as well as in an associated field sample. The 'B' flag is used only when the 
concentration of analyte found in the sample is less than 20 times that found in the 
associated blank. This flag denotes possible contribution of background laboratory 
contamination to the concentration or amount of that analyte detected in the field sample. 

An 'E' flag is used to indicate a concentration based on an an_alyte to internal standard 
ratio which exceeds the range of the calibration curve. Values which are outside the 
calibration curve are estimates only. 

An 'I' flag is used to indicate labeled standards have been interfered with on the GC 
column by coeluting, interferent peaks. The interference may have caused the standard's 
area to be overestimated. All quantitations relative to this standard, therefore, may be 
underestimated. 

A 'J' flag is used to indicate a concentration based on an analyte to internal standard ratio 
which is below the calibration curve. Values which are outside the calibration curve are 
estimates only. 

A 'PR' flag is used to indicate that a GC peak is poorly resolved. This resolution problem 
may be seen as two closely eluting peaks without a reasonable valley between the peak 
tops, overly broad peaks, or peaks whose shapes vary greatly from a normal distribution. 
The concentrations or amounts reported for such peaks are most likely overestimated. 

A 'Q' flag is used to indicate the presence of QC ion instabilities caused by quantitative 
interferences. · 

An 'RO' flag is used to indicate that a labeled standard has an ion abundance ratio that is 
outside of the acceptable QC limits, most likely due to a coeluting interference. This may 
have caused the percent recovery of the standard to be overestimated. All quantitations . · 
versus this standard, therefore, may be underestimated. 

An 'S' flag indicates that the response of a specific PCDD/PCDF isomer has exceeded the 
normal dynamic range of the mass spectrometer detection system. The corresponding 
signal is saturated and the reported analyte concentration is a 'minimum estimate'. When 
the 'S' qualifier is used in the reporting of 'totals', there is saturation of one (not· 
necessarily from a specific isomer) or more saturated signals for a given class of 

Data Flags 
Rev. 11/19/97 

P:ige I of2 
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compounds. Results for saturated analytes are reported as greater than the upper 
calibration limit. 

A 'U' flag is used to indicate that a specific isomer cannot be resolved from a large, co
eluting interferent GC peak. The specific isomer is reported as not detected as a valid 
concentration cannot be determined. The calculated detection limit, therefore, should be 
considered an underestimated value. 

A 'V' flag is used to indicate that, although the percent recovery of a labeled standard may 
be below a specific QC limit, the signal-to-noise ratio of the peak is greater than ten-to
one. The standard is considered reliably quantifiable. All quantitations derived from the 
standard are considered valid as well. 

An 'X' flag is used to indicate that a polychlorodibenzofuran (PCDF) peak has eluted at 
the same time as the associated diphenyl ether (DPE) and that the DPE peak intensity is at 
least ten percent of the total PCDF peak intensity. Total PCDF values are flagged 'X' if 
the total DPE contribution to the total PCDF value is greater than ten percent. All PCDF 
peaks that are significantly influenced by the presence of DPE peaks are either reported as 
"estimated maximum possible concentration (EMPC) values without regard to the isotopic 
abundance ratio, or are included in the detection limit value depending on the analytical 
method 

Dara Flags 
Rev. 11119197 

Page 2 of2 
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Method 23 Sample Cakulations: 

Analyte Concentration 

The concentration or amount of any analyte is calculated using the following expression. 

Where: 

Am~al = 

Ao = 
Ap = 

Qp = 
RRF(a> = 
w· = 

Detection Limits 

Ao* Q~ 
Amti'oJ = --------------------

A~ * RRFroJ * W 

amount of a given analyte, expressed in nanograrns (ng) or picograms 
(pg). 
integrated current for the characteristic ions of the analyte 
integrated current of the characteristic ions of the corresponding 
internal standard 
amount of internal standard added to the sample before extraction 
mean analyte relative response factor from the initial calibration 
sample weight or volume (W = LO for Method 23 samples) 

The detection limit reported for a target analyte that is not detected or presents an analyte 
response that is less than 2.5 times the background level is calculated by using the 
following expression. The area of the analyte is replaced by the noise level measured in a 
region of the chromatogram clear of genuine GC signals multiplied by an empirically 
determined factor. The detection limits represent the maximum possible concentration of 
a target analyte that could be present without being detected. 

Where: 

DL<aJ = 
2.5 = 
F = 
H = 
~ = 

Qp = 
RRF<a> = 
w = 

Rev. 11119/97 

2 * 2.5 * (F * H) * Qp 
DL101 ::: -------------------------------

Ap * RRF1a1 * W . 

estimated detection limit for a target analyte, expressed in ng or pg 
minimum response required for a GC signal 
an empirical number that approximates the area to height ratio for a 
GC signal. (F = 3.7 for all dioxin/furan analyses) 
height of the noise 
integrated current of the characteristic ions of the corresponding 
internal standard 
amount of internal standard added to the sample before extraction 

mean analyte relative response factor from the initial calibration 
sample weight or volume 
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TLI Project: 
tiient Sample: 

44376 
TLI XAD BLANK 

. Method 23 PCDD/PCDF Analysis (a) 
Analysis File: T980152 

Client Project: 
Sample Matrix: 
TLIID: 

Sample Size: 
Dry Weight: 
GC Column: 

2,3,7,8-TCDD 
1,2,3,7,8-PeCDD 
1,2,3,4,7,8-HxCDD 
1,2.3,6,7,8-HxCDD 
1,2,3,7,8,9-HxCDD 
1,2,3,4,6, 7 ,8-HpCDD 
1,2,3,4,6,7,8,9-()C:OD 

2,3,7,8-TCDF 
1,2,3,7,8-PeCDF '.4, 7,8-PeCDF 

,,3,4,7,8-HxCDF 
1,2,3,6,7,8-HxCDF 
2,3,4,6,7,8-HxCDF 
1,2,3, 7,8,9-HxCDF 
1,2,3,4,6,7,8-Hp(:DF 
1,2,3,4, 7 ,8,9-HpCDF 
1,2,3,4,6, 7 ,8,9-()C:OF 

Total TCDD 
Total PeCDD 
Total HxCDD 
Total HpCDD 

Total TCDF 
Total PeCDF 
Total HxCDF 
TotalHpCDF 

Culp Aluminum Alloys 
I I 

12/29/97 
01/06/98 

XAD Date Received: 
TU Blank Date Extracted: 

· 1.000 
n/a 
DB-5 

ND 
ND 
ND 
ND 
ND 
ND 

EMPC 

0.03 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 

0.04 
ND 
ND 
ND 

Date Analyzed: 

Dilution Factor: nla · 
Blank Ftle: T980152 
Analyst: BR 

0.007 
0.01 
0.01 
0.01 
0.01 
0.01 

0.02 

0.01 
0.01 
0.01 
0.009 
0.01 
0.01 
0.01 
0.02 
0.01 

0.007 
0.01 
0.01 
0.01 

2 
0.01 
0.01 
0.01 

Page 1 of2 

Triangle Laboratories, lnc.18 
801 Capitola Drive• Durham, North Carolina 27713 
Phone: (919) 544-5729 •Fax: (919) 544-5491 

Spike File: 
I Cal: 
Con Cal: 

SPX23704 
TFSD177 
T980148 

%. Moisture: nla 
% Lipid: n/a 
% Solids: n/a 

J_ 

0.81 25:40 

X%J7 J'Sll "101. LARS 6.10.0SI 

Printed: 11 :48 01/10/98 
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. TLI Project: 
Client Sample: 

13C12-2.3,7,8-TCDF 
13C12-2.3,7,8-TCDD 
13C12-l,2,3,7,8-PeCDF 
13C12-l,2,3, 7 ,8-PeCDD 
13C12-l,2,3,6,7,8-HxCDF 
13C12-l,2,3,6,7,8-HxCDD 
13C12-l,2,3,4,6, 7 ,8-:HpCDF 
13C1rl,2,3,4,6,7,8-HpCDD 
1'C12-l,2,3,4,6, 7 ,8,9-0CDD 

37CL-2,3,7,8-TCDD 
13C12-2.3,4, 7,8-PeCDF 
13C12· l,2,3,4, 7,8-HxCDF 
13C12·1,2,3,4,7,8-HxCDD 
13C12· 1,2,3,4, 7,8.9-HpCDF 

13C12· l,2,3,7 ,8,9-HxCDF 
13C12-2,3,4,6, 7 ;8-HxCDF 

13C1z-1,2,3,4-TCDD 
13C12-l,2,3,7,8,9-HxCDD 

44376 
TLI XAD BLANK 

2.5 
2.6 
2.5 
33 
2.6 
33 
2.6 
4.0 
9.1 

3.4 
3.9 
3.4 
4.1 
3.8 

2.9 
2.8 

61.4 
65.5 
62.3 
8L5 
64.8 
81.9 
64.5 

100 
114 

84.4 
98.4 
85.3 

102 
95.5 

71.7 
69.8 

Method 23 PCDD/PCDF Analysis (a) 
Analysis File: T98015! 

40%-130% 
40%-130% 
40%-130% 
40%-130% 
40%-130% 
40%-130% 
25%-130% 
25%-130% 
25%-130% 

70%-140% 
70%-140% 
70%-140% 
70%-140% 
70%-140% 

40%-130% 
40%-130% 

0.75 
0.80 
1.52 
1.49 
0.53 
1.17 
0.45 
1.01 
0.91 

1.52 
0.49 
1.19 
0.45 

0.51 
0.52 

0.81 
1.15 

25:39 
26:21 
29:30 
30:30 
32:59 
33:41 
35:59 
37:04 
40:55 

26:21 
30:10 
32:53 
33:36 
37:36 

34;18 
33:29 

26:10 
34:01 

Data Reviewer: ___ &-__ ~?_-? _______ 01110/98 

Triangle Laboratories, Inc.~ 
801 Capitola Drive • Durham, North Carolina 2n13 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

Page 2of2 X%l7.J'SR "2.01. LARS 6.10.llll . 

Printed: 11 :48 01110/98 
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Initial .... Data ... 

_l_;LJL_/~ Calculated Noise Area: 

.The Total Area for each peak wi tb an ion abundance ratio outside 

atio limits has bean recalculated according to matbod requirements. 

Page No. 

01/10/98 

Compound/ 

1 Listing of T980152B.dbf 
Matched GC Peaks I Ratio I Rat. Time 

2.19 

M_Z •••• QC.Lo; omit Why •• RT. OK Ratio Total.Area •.. Area.Paak.l .. Area.Paak.2 •. Rel.RT Compound.Name •. IO .. Flags. 

TCOP 
304-306 

304-306 

13Cl2-TCOF 

316-318 

316-318 

320-322 

320-322 

37Cl-TCOO 
328 

o.65-0.89 

oc NL 0:00 RO 1.61 1.72 

oc SN 23:50 RO 1.62 2.64 

25:17 0.88 12.98 6.07 

25:40 0.81 21.81 9. 75 

DC SN 26:32 RO 3. 67 0.87 

DC SN 27:12 RO 2.61 2.41 

2 Peaks 34.79 

0.65-0.89 

DC NL 0:00 RO 1. 67 1.27 

24:40 0.82 113.56 51.30 

24:57 RO 0.90 12.39 6.28 

25:15 RO . 0. 93 27.67 14.61 

25:39 0.75 2,533.83 l,086.30 

26:06 RO 1. 04 17.12 10.06 

DC SN 26:20 RO 0.25 1.45 

5 Peaks 2,704.57 

----------------------- Above: TCDF I TCDD Follows 

0.65-0.99 

oc NL 0:00 0.72 0.86 

DC SN 23:52 RO 1. OS 2.99 

DC SN 24:11 RO 1. 33 1.45 

DC SN 24:16 RO 0.51 l.61 

DC. SN 24:37 RO 0.17 0.28 

DC SN 24:57 RO 0.28 0.85 

DC SN 25:26 RO 2.08 0.42 

DC SN 25:40 RO 1.11 3.29 

DC SN 26:02 RO l. 20 0.27 

DC SN 26:21 0.85 3.55 

DC SN 26:36 RO 4.37 0.53 

DC SN 26:49 RO 1. 75 0.57 

DC SN 27:02 RO 3.83 0.51 

DC SN 27:09 RO 0.17 0.78 

DC WH 27:43 RO 0.40 l.20 

0 Peaks 0.00 

oc NL 0:00 0.74 

oc SN 24:28 1.26 

25:01 11.57 11.57 

DC SN 25:19 0.92 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive • Durham, North Carolina 2n13 

· Phone: (919) 544-5729 • Fax: (919) 544-5491 

0.878-1.073 
0.000 

0.929 

6.91 0.986 J 

12.06 1.001 2378-TCOP AN 

1.034 

1.060 

0.961-1.039 

0.000 

62.26 0.962 
7.00 0.973 

15.63 0.984 

1.447.53 1.000 13C12-2378-TCOF ISO 

9.67 1.018 
1.027 

----------------------
0. 903-l. 045 

0.000 

0.906 
0.918 

0. 921 
0.934 

0.947 

0.965 
0.974 

0.988 
1.000 2378-TCOD AN 

1.009 

1.018 
1. 026 
1.030 

1.052 

0.924-1.076 

0.000 

0.929 

0.949 

0.961 

Printed: 11 :49 01/10/98 

51 



Page No. 
01/10/98 

Compound/ 

2 Listing of T980152B.dbf 
Matched GC Peaks I llAtio I Ret. '1'ime 

M_Z •••• QC.Log Omit Why •• RT. OK Ratio Total.Area ... Area.Peak.1 •. Area.Peak.2 •. Rel.RT Compound.Nam. .. ID .. Plags. 

328 

13Cl2-TCDD 
332-334 . 

332-334 

26:21 
26:43 

DC SN 27:05 
DC SN 27:38 
DC SN 27:47 

3 Peaks 

0.65-0.89 
DC NL 0:00 RO 2.11 
DC WL 24:02 RO 4.55 
DC SN 24:48 RO 1.46 

25:14 RO 1.00 
26:10 0.81 
26:21 0.80 
26:40 RO 0.98 

4 Peaks 

1,853.93 
5.05 
l.05 
2.11 
1.50 

1,870.55 

3.42 
1.96 
3.12 

18.62 
2,670.14 
2,183.11 

38.07 
4,909 .94 

1,853.93 
5.05 

10.56 
1,191.70 

967 .35 
21.10 

1.000 37Cl-'l"CDD 
1.014 
1.028 
1.049 
1.054 

0.924-1.076 
0.000 
0.912 
0.941 

10.52 0.958 

smtl 

1,478.44 0.993 13C12-1234-TCDD RSl 
1,.215. 76 1. 000 13C12-2378-TCDD ISl 

21.51 1.012 

----------------------- Above: TCOO I PeCDP Follows ---------------------

PeCOP 
340-342 

340-342 

13Cl2-PeCOP 
352-354 

l. 32-1. 78 
DC NL 0:00 RO 0.76 
DC SN 27:32 l.65 
DC SN 27:53 RO 0.43 
OC SN 28:04 RO 0.15 
OC SN 28:08 RO 0.58 
DC SN 28:14 RO 0.42 
DC SN 28:31 RO 0.86 
DC SN 28:41 RO 1.93 
DC SN 28:52 RO 2.57 
OC SN 29:01 RO 1.00 
DC SN 29:08 RO 1.10 
DC SN 29:14 1.44 
DC SN 29:23 1.42 
DC SN 29:31 RO 0.95 
DC SN 29:47 RO 0.63 
OC SN 29:54 RO 0.68 
DC SN 30.:12 RO 0.98 
DC SN 30:23 RO 0.93 
DC SN 30:30 1.65 
DC SN 30:35 RO 0.55 
DC SN 30:46 RO 5.63 
DC SN 31:09 1.42 

O Peaks 

DC NL 0:00 
1. 32-1. 78 

1.47 
DC SN 27:24 RO 3.75 

28:38 1.59 
29:07 RO 0.92 
29:30 
29:47 
30:10 

1.52 
1.45 
1.52 

0.72 
3.79 
0.64 
0.16 
0.43 
0.43 
1.68 
4.18 
1.30 
1.79 
2.96 
2.73 
1.55 
1.25 
1.09 
0.63 
1. 69 
1. 74 
i. 'is 
0.67 
0.61 
2.66 
0.00 

0.47 
1.45 

165.40 
4.77 

2.129.72 
26.73 

2,079.94 

101.52 
2.90 

l,284.48 
15.81 

1,253.83 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive • Durham, North Carolina 27713 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

0.931-1.063 
0.000 
0.933 
0.945 
0.951 
0.954 
0.957 
0.967 
0.972 
0.979 
0.984 
0.988 
0.991 
0.996 
1.001 12378-PeCDP 
1.010 
1.014 
1.024 23478-PeCDP 
1.030 
1.034 
1.037 
1.043 
1.056 

0. 864-1.136 
o.ooo 
0.929 

63.88 0.971 
3.14 0.987 

AN 

AN 

845.24 l.000 13C12-PeCOP 123 IS2 
10.92 l.010 

826.ll 1.023 13Cl2-PeCDP 234 st1R2 

Printed: 11 :49 O,l(10/98 
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Page No. 3 Listing of T980l52B.dbf 

01/10/98 Matched GC Peaks I Ratio I Ret. Tim. 

Campound/ 
M_l: •••• QC.Log Omit Why . .RT. ox Ratio Total.Area •.. Area.Peak. l .. 

30: 31 RO l.21 5.73 3.48 

DC SN 30:51 RO 0.89. 1.18 

DC SN 30:58 RO l.20 1.17 

DC SN 31:08 RO l.30 5.07 

DC SN 31:35 l.65 l.59 

352-354 6 Peaks 4.412.29 

---------------------- Above: PeCDP I PeCDD Follows 

PeCDD 1.32-1.78 

356-358 DC NL 0:00 RO 2.33 1.10 

DC SN 28:45 RO 0.25 l.46 

DC SN 29:38 l.66 2.55 

DC SN 29:47 l. 70 3.08 

DC SN 29:56 RO 0.65 2.01 

DC SN 30:04 RO 2.06 l.63 

DC WH 31:16 RO 2.50 l.28 

oc WH 31:32 RO 0.13 0.38 

356-358 0 Peaks 0.00 

13Cl2-PeCDD l. 32-l. 78 
368-370 DC NL 0:00 l.42 0.46 

29:28 RO 0.87 5.59 3.40 

29:35 1. 61 8.77 5.41 

DC SN 29:54 RO 2.75 1.53 

DC SN 30:13 RO 0.97 1.63 

30:30 l.49 l,545.28 925.89 

30:38 1.41 169.38 99.19 

DC SN 30:49 RO 2.36 3.72 

DC SN 31:00 RO 0.24 l.23 

oc SN 31:08 RO l. 06 l.20 

368-370 4 Peaks l,729.02 

---------------------- Above: PeCDO I HxCOF Follows 

HxCDF 1.05-l.43 
374-376 oc NL 0:00 RO l. 61 1.48 

DC SN 32:01 1.13 0.83 

DC SN 32:12 RO 0.48 0.58 

DC SN 32:16 RO 2.21 0.63 

DC SN 32:27 RO 0.81 0.79 

DC SN 32:38 RO 10.31 0.29 

DC SN 32:53 RO l.46 2.08 
DC SN 32:56 RO 3.66 0.99 

DC SN 33:07 RO 3.00 0.47 
DC SN 33:11 RO 0.54 0.78 

DC SN 33:29 RO l. 56 2.02 

DC SN 33:38 RO 0.32 0.74 

DC SN 33:47 RO l.02 0.99 
374-376 0 Peaks 0.00 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive• Durham, North Carolina 27713 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

Area.PHk.2 .• Rel.RT Compound. Name .• ID .. Plags. 

2.88 l.034 
1.046 
1.050 
l.055 
1.071 

---------------------
0.939-1.022 

o.ooo 
0.943 
0.972 
0.977 
0.981 
0.986 
·1. 025 
l. 034 

0. 869-l.13 l 
0.000 

3.93 0.966 
3.36 0.970 

0.980 
0.991 

619.39 l.000 l3Cl2-PeCDO 123 IS3 
70.19 1.004 

l.010 
l.016 
1. 021 

---------------------
0. 964-l. 049 

0.000 
0.971 
0.976 
0.978 
0.984 
0.989 
0.997 
0.998 123478-HxCOP AN 

1.004 
l.006 
1.015 234678-HxCDP AN 

l.020 
l. 024 

Printed: 11 :49 01/10/98 
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Page No. 4 Listing of T980152B.dbf 

01/10/98 Matched GC Peaks I Ratio I Ret. Time 

Ccmpound/ 

M_Z •••• QC. Log Omit Wby •• R'1'. ox Ratio Total.Area ••. Area.Peak. l .. Area. Peak. 2 • • Rel .RT Ccmpound.Name •. ID •• Flags. 

13C12-HXCDP 0.43-0.59 0.879-1.121 

384-386 DC NL 0:00 0.59 4.44 0.000 

31:56 o.57 22.42 8.16 14.26 0.968 

32:03 o.53 42.13 14.68 27.45 0.972 

DC SN 32:12 0.54 1.03 0.976 

32:53 0.49 1,489.87 491.62 998.2.5 0.997 13C12-HXCDP 478 SCR3 

32:59 0.53 1,896.59 654.96 1,241.63 1.000 13C12-HXCDP 678 IS4 

33:29 0.52 1,949.81 663.44 1,286.37 1.015 13C12-HXCDP 234 ALT2 

DC SN 34:07 RO 0.72 2.13 1.034 . 

34:18 0.51 1.583.78 533 .58 . l,050.20 1.040 13Cl2-HXCOF 789 ALTl 

384-386 

.HXCOO 

390-392 

0 

390-392 

13Cl2-HxCOO 
402-404 

402-404 

HpCOF 

408-410 

408-410 

DC SN 34:34 RO 0.28 

DC SN 34:39 RO 0.76 

DC SN 34:39 RO 0.82 

6 Peaks 

---------------------- Above: 

1.05-1.43 

DC NL '0:00 1.05 

0 SN 32:51 1.10 

DC SN 33:03 RO 0.65 

DC SN 33:14 RO 0.66 

DC SN 33:20 1.06 

DC SN 33:26 RO 0.2:3 

DC SN 33:51 RO 0.63 

DC WH 34:18 RO 0.88 

0 Peaks 

1.05-1.43 

DC NL 0:00 RO 1. 83 

33:04 RO 0.98 

33:36 1.19 

33:41 1.17 

34:01 1.15 

DC SN 34:14 RO 4.41 

DC SN 34:29 RO 0.26 

4 Peaks 

---------------------- Above: 

0.88-1.20 

DC NL 0:00 RO 0.84 

DC SN 36:01 RO 1.24 

DC SN 36:15 0.93 

DC SN 36:31 RO 6.03 

DC SN 36:42 RO 0.36 

DC SN 36:55 RO 3.45 

DC SN 37:29 RO 1.71 

DC WH 38:06 RO 0.19 

0 Peaks 

6.28 

2.02 

3.22 
6,984.60 

HxCDF I HXCOO Follows 

1.78 

6.67 
1.55 
0.70 

0.66 

0.58 

0.45 
1.26 

0.00 

1.72 
13.44 7.44 

1,397.26 758.52 
1,695.05 915.70 
2,073.12 1.110.55 

5.64 

1.68 
5,178.87 

HxCOO I HpCOF Follows 

0.90 
2.98 

1.99 

0.59 
0.61 
0.78 

0.71 
0.24 

0.00 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive • Durham, North Carolina 27713 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

1.048 

1.051 

1.051 

---------------------
0.958-1.015 

0.000 

0.975 
0.981 

0.987 

0.990 

0.993 
1.005 

1. 018 

0.970-1.030 

0.000 
7.58 0.982 

638.74 0.998 13C12-HXCOO 478 SUR4 
779.35 1.000 13C12-HxCOO 678 IS5 

962.57 1.010 13Cl2-HxCOD 789 RS2 

1.016 

1.024 

---------------------
0.998-1.053 

0.000 

1.001 1234678-HpCOF AN 

1.007 

1.015 
1.020 
1.026 

1.042 
1.059 

Printed: 11 :49 01/10/98 
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paqe No. 5 Listing of T980152B.dbf 

01/10/98 Matched GC P-XS I Ratio I !let. Time 

Compound/ 

'f_Z. • •• QC.Log Omit l'iby • .!lT. ox llAtio Total.Area ..• Area. Peak.1 .. Area. Peak. 2 •• Itel. ll'1' Compound. Name .. ID .. Flags. 

~ 
13C12-HpCDP 0.37-0.51 0.944-l.lll 

418-420 DC NL 0:00 RO 0.57 1.84 0.000 

35:59 0.45 1,190.64 369.83 820.81 1.000 13C12-HpCDP 678 IS6 

DC SN 36:22 RO 0.54 3.21 l.011 

DC SN 36:37 RO 1.34 0.92 1.018 

DC SN 36:47 RO 0.34 0.56 1.0.2.2 

DC SN 36:51 RO 0.87 1 . .25 1. 0.24 

DC SN 37:17 RO 0.85 1.14 1.036 

37:36 0.45 886.66 .276.72 609.94 1.045 13C12-HpCDP 789 Stl'R5 

DC SN 38:12 0.50 2. 63 1.062 

418-420 2 Pealts 2,077.30 

---------------------- Above: HpCDF I HpCDD Follows ---------------------
HpCDD 0.88-1.20 . 0. 976-l. 006 

424-426 DC NL 0:00 RO 2.50 0.29 o.ooo 
DC SN 36:20 RO 4.21 0.39 0.980 

DC SN 36:32 RO 1.56 0.84 0.986 

DC SN 36:59 RO 0.54 0.55 0.998 

DC SN 37:04 RO 1.51 2.06 1.000 1234678-HpCOO AN 

DC WH 37:39 RO 0.47 0.71 1.016 

424-426 0 Peaks 0.00 

13Cl2-HpCDD 0.88-1.20 0.973-1.027 

436-438 DC Ni 0:00 RO 2. 72 0.88 0.000 

36:17 0.93 21.86 10.54 ll.32 0.979 

37:04 1.01 l,499.74 752.23 747.51 l.000 l3Cl2-HpCDD 678 IS7 

436-438 ,2 Peaks l,521.60 

---------------------- Above: HpCDD I Octa-COD and CDF Follows ----------
OCDF o. 76-1.02 

442-444 DC NL 0:00 RO l.08 0.93 
DC. WL 35:29 RO 0.32 0.74 

DC WL 35:37 0.89 1.02 

DC WL 35:49 RO 0.59 1.08 

DC WI. 36:15 RO 0.38 0.76 

DC WL 36:39 RO 0. 72 0.91 

DC SN 37:03 RO 1.03 3.21 

DC SN 37:13 RO 2.20 1. 02 

DC SN 37:39 0.78 2.14 

DC SN 37:42 RO l.73 l.04 

DC SN 37:51 RO 1.42 1.21 

DC SN 38:08 RO 0.52 1.19 

DC SN, 38:40 RO 2.20 0.93 

DC SN 39:05 l. 01 l.75 

DC SN 39:32 RO 0.40 0.89 

DC SN 39:43 RO 1.10 1.97 

DC SN 40:11 RO 0.46 0.36 

DC SN 40: 38 RO 0.55 0.66 

DC SN 40:44 0.86 1.64 

DC SN 40:57 RO 5.63 0.15 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive • Durham, North Carolina 2n13 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

0.902-1.098 

0.000 

0.867 

0.870 

0.875 

0.886 

0.896 

0.905 

. o. 910 

0.920 

0.921 

0.925 

0.932 

0.945 

0.955 

0.966 

0.971 

0.982 

0.993 

0.996 

1.001 

Printed: 11 :45'l5'10/98 



Page No. 6 Listing of T980152B.dbf 
01/10/98 Matched QC Peaks I Ratio I Ret. Tilm 

Ccaipound/ 
M_Z •... QC.Log Omit Why . .RT. OK Ratio Total.Area •.• Area.Peak.1 •• Area.Peak.2 •. Rel.RT Compound.Mama .. 

DC SN 41:33 
DC SN 41:43 
DC SN 42:05 

442-444 0 Peaks 

OCDD 
458-460 DC NL 0:00 

M 40:57 
DC SN 41:09 
DC SN 41:30 

458-460 1 Peak 

13Cl2-0CDD 
470-472 DC NL 0:00 

40:55 
DC WH 41:17 
DC WH 41:24 

470-472 1 Peak 

Column Description ........... . 

M_Z -Nominal Ion Mass(es) 
.. RT. -Retention Time (lml:ss) 
Rat.l -Ratio of M/M+2 Ions 
OK -RO=Ratio Outside Limits 
Rel.RT-Relative Retention Time 

••• End of Report ••• 

RO 0.32 0.68 1.015 
RO 0.51 0.87 1.020 
RO 0.47 0.89 1.029 

o.oo 

0.76-1.02 0.902-1.098 
RO 3.64 0.21 0.000 
RO 1.07 6.24 3.54 3.30 1.001 OCDD 
RO 2.47 0.36 1.006 
RO 0.43 0.40 1.014 

6.24 

0.76-1.02 0.998-1.006 
1.00 0.20 0.000 
0.91 2,317.28 1,107.15 1,210.13 1.000 13C12-0CDD 

RO 1.10 8.58 
RO 0.32 3.74 

2.317.28 

"Wily" Code Description ......•.. 

WL-Below Retention Time Window 
WH-Above Retention Time Window 
SN-Below Signal to Noise Level 
<M-Below Method Detection Limit 
NL-Channel Specific Noise Level 

1.009 
1.012 

QC Log Oesc ........ . 

A-Peak Added 
K-Peak Kept 
0-Peak Deleted 
T-Time Changed 
M-Peak Area Changed 
N-Name Challged 
X-Ether Interference 

ID .. Flags. 

AN J 

IS8 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive • Durham, North Carolina 27713 
Phone: (919) 544-5729 •Fax: (919) 544-5491 

Printed: 11~1/10/98 



rile:T980l52 #l-810 Acq:6-JAN-98 15:20128 EI+ Voltage SIR 70TNoise:780 
303 .9016 1':2 BSUB( 256, JO, -3. 0) PZCD(9,5,5, 0. OS\, 3120.·o,1. 00\,r, T) Ezp:NlJB5US 
nIANG.tE LABS Tezt:TI.Il44376 TI.I XAD BLANK m.:r. TIME - 15123 
100 A!J. 5E4 

:JJ: 00 :J4: 00 :JS I 00 :J61 00 271 00 
rile:T980l52 11-810 Acq:6-J71N-98 l5::J01:J8 EI+ Voltage SIR 70TNoise1484 
305.8987 r1:J BSUB(256,J0,-3.0) PZCD(9,5,5,0.05\,l9J6.0,l.OO\,r,TJ Ezp1NlJB5US 
TRIANGLE LABS Tezt: TI.Il44376 TI.I XAD BLAN1C nlJ. 'l'IKE· • 15: 23 
100 Al. lE5 

80 

60 

40 

20 

A6.91E4 

2.4E4 

l.9E4 

l.4E4 

9.6E3 

4.8EJ 

O.OEO 
TiJlle 

2.7E4 

2.lX4 

A3.SOE4 l.6E4 

l.lE4 

5.4E3 

01~~~~~~~~~~~~~~~~~~~~";;I,:.~!::¥~~~~:.::!:;~::::::::;;:::!:~~;±. O.OEO 
:JJ:OO 24:00 

rile:T980l52 11-810 Acq:6-J11.N-98 l5:20::J8 EI+ Voltage SIR 70T Noise:600 
315.9419 1':2 BSUB(256,30,-3.0) PJCD(9,5,5,0.05\,2400.0,l.00\,1',T) Ezp:NDB5US 
TRIANGLE LABS Tezt:TI.Il44376 TI.I XAD B:t.ANK INJ'. TIME • 15:23 
100 Al. 9E7 

80 

60 

40 

:JO 

Ti.me 

2. 7E6 

2.2E6 

l.6E6 

l.lE6 

5.SE5 

O.OEO 0•..J.......,...._,.-.-.._-...,..._,.-.-.,--..,.......,~.,.........,..---,.-...,...~:.......,......,...__,~...-..,....1.-.,....i...,_...,...__, __ ...-...... __,---..,..._,.-.-.,--..,...-...-.-...-..,...~ 
:J3;00 24:00 25:00 26:00 27:00 

l'ile:T980l52 ll-810 Acq:6-J1Ul-98 15:20:28 EI+ Voltage SIR 70T Noise:359 
317.9389 1':2 BSUB(256,30,-3.0) PJCD(9,S,S,O.OS\,l4J6.0,l.00\,1',T) E.zp:NDBSUS 
TRIANGLE LABS Tezt:TI.Il44376 TI.I XA.D BLANK INJ. TIME • 15:23 
100 Al. SE7 

so 
60 

40 

20 

Ti.me 

3.7E6 

3.0E6 

2.2E6 

l.5E6 

7.4E5 

o...._..,........,-.-...-............ .--..,...__, ...... ..,..._,. ...... .,.........,.. ............ .,,..--.--..... -...~...-...... ..L..,~ ..... -.. ...... ....--.-...... .---.---.-.--.-................... .....,....,... ...... -.-~ O.OEO 
23:00 24:00 25:00 26:00 27:00 Time 

l'ile:T980l52 ll-810 Acq:6-JAN-98 l5:20::J8 EI+ Voltage SIR 70T 
330.9792 1':2 Ezp:NDBSUS 
TRIANGLE LABS Tezt:TI.I/144376 TI.I XA.D BLANIC INJ. TIXE • 15:23 

l.SE7 27:43 100 23·29 :24·24 24:48 25:22 25:56 26:18 26:47 27:09 
,..--""--..;.;..~;Jo 

80 

23:00 24:00 25:00 :.26: 00 
l'ile:T980l52 111-810 Acq:6-J11.N-98 15:20:28 EI+ Voltage SIR 70T 
375.8364 1':2 Ezp:NDB5US 
TRIANGLE LABS Tezt:TI.Il44376 TI.I XAD BLANIC I1lJ • 'l'IKE • 

':~ 
60 

24:10 26:06 
25:48 

23:56 

27:00 

15:23 
:J7·JO 

l.5E7 

l.lE7 

7.4E6 

J. 7E6 

O.OEO 
Time 

6.6EJ 

S.3E3 

J.9EJ 

2.6EJ 

l.JE3 

·~-.---. ...... ..,....-.,. ...... .,---.----.---.---.-.--.--....-.-...--..-.-..---.---.----.---.----....-.....---.---....-.....,..-.-----.--.-.---.---.---....-__...,...----.-.£;.0.0EO 
23: 00 24:00 25:00 26:00 27:00 1'.t.e 

/ 

57 



7ile:7'980l52 ll-BlO Acq:6-JAN-9B l5:20:28 EI+ Voltage SIR 707'Noise1lBO 
3l9.B965 7:2 BSUB(256,30,-3.0) PICD(7,5,3,0.05\,720.0,l.00\,7,7') Ezp1NDB5US 
7'1lIAmar.E LABS 7'ezt17'Lil44376 7'LI XAD BL/INr INJ. 'l'IJa • 15123 
lOO . ilif . I ~ Al. JE4 Al.llE4 

N~c.t.lo'iC.'N-'i~.~::~.\ ~ oJ '/" "is 
A9 . .2.2 3 A.2. 6E4 

A 97E3 A9.94E3 

7.4EJ 

5.9E3 

4.4E3 

...&1'":t--ff.+--+-*iif--:---:--1~!T'.'"77r.I"-----t"-:-;-::lt:::::'i""tt------1!r--:1r--tt--t--ff1f-'i;.:.:="'---jf'-t-t-tl~'°*'tti~~"fir.2·9E3 

l.5E3 

'~"'==;:!:::===;!::::!::..i,...~:,:.._!L.l=::i:5:::;:!.'=::F='==F==0:;=!==:!:;;=i=!:=;=::!::==4-.:.....J=-.l::::;=l:b::rd-~....r.~~M...l;.;."'""i,:...;...!.,..L....;...U...1--.l..!.,l~O.OEO 
24 I 00 25 I 00 26 I 00 27 I 00 

rile:7'9BOl52 ll-BlO Acq:6-JAN-9B 15120128 EI+ Voltage SIR 707' Noise124B. 
32l.B936 7:2 BSUB(256,30,-3.0) P1CD(7,5,3,0.05\,992.0,l.00\,7,7') Ezp:NDB5'0'S 
7'1lIAm;LE LABS 7'ezt:7'Lil44376 ·7'LI XAD BLANK IJIJ. 'l'IJa • 15123 
lOO Al. 6E4 Al.9.2E4 Al.07E4 

BO 

60 

Al.30E4 
A.2. 90E3 Al. l5E4 

Tue 

5.lE3 

4.lE3 

3.0E3 

40 .2.0E3 

.20 l.OE3 

o..:t:;:-::-::::-::;:--:::-::-::;-"':::-::--::;-';::-::--=:-::--::-:::;:~~=:;==::;::::::;:::::::;:.:~..::;::::::;:::::::::~..::;==::;::::::::::...;..:..:::;::::=:::::.--.:.:::;::::=:;:::::::;:.:::;:::=;t.o.oEO 
24:00 

rile:7'980l52 ll-8l0 Acq:6-JAN-98 15:20:28 EI+ Voltage SIR 707' Noise:204l 
33l.9368 7:2 BSUB(256,30,-3.0) PICD(7,5,3,0.05\,Bl64.0,l.OO\,r,7') Ezp:NDB5US 
TRI.ANr;LE LABS 7'ei:t:7'Lil44376 7'LI XAD BLANK INJ. 7'IKE • l5:23 
lOO . Al. 9E7 

80 

60 

A9.67E6 

7'.illle 

3.2E6 

2.5E6 

l.9E6 

40 l.3E6 

20 6.JE5 

O·~--....... ---.---...... --.---.---...... --..,.....--...---,.---.---...---.,.....--.--''--,--""..._-"-..-""""!..__,. __ ...,... __ ..,..... __ ,_.....,.--....,..--....._O.OEO 
24:00 25:00 26:00 27:00 

Flle:7'980l52 ll-8l0 Acq:6-JAN-98 l5:20:2B EI+ Voltage SIR 707' Noise:967 
333.9338 r:2 BSUB(256,30,-3.0) P1CD(7,5,3,0.05\,3868.0,l.OO\,r,7') Ezp:NDB5US 
TRI.ANr;LE LABS 7'ei:t:7'Lil44376 7'LI XAD BLANJC INJ. TIME • l5:23 
lOO Al. 8E7 

Al.22E7 

7'.illle 

4.lE6 

3.3E6 

2.5E6 

l.6E6 

8.2E5 

....... ---.----.---...... --.---.---...... --..---....-..... ---.----.---............ --................... .-..,..... ...... .._....,.. __ ..,... __ ..,.....__, __ _,. __ ...,.. __ ..,.....o.oEo 
24:00 25:00 26:00 27:00 

File:7'980l52 ll-8l0 Acq:6-JAN-98 l5:20:28 EI+ Voltage SIR 707' Noise:368 
327.8847 r:2 BSUB(256,30,-3.0) PJCD(7,5,3,0.05\,l472.0,l.OO\,r,7') Ezp:NDB5US 
TRI.ANr;LE LABS 7'ei:t:7'Lil44376 T.LI XAD BLANK · INJ. 7'IKE • 15:23 

7'.illle 

lOO Al. 5E7 5. OE6 

80 4.0E6 

60 3.0E6 

40 2.0E6 

20 l.OE6 

o.....,. __ ....,... __ ..,.... __ .----.--....... --...---or---.....-...... --...... --..,....--....-....,.--....... __...,.... ..... .,..........., __ ....,... __ -.---.,.....--.---.----.---..,.....0.ozo 
24:00 25:00 26:00 27:00 

iile:7'9BOl52 ll-8l0 Acq:6-JAN-98 l5:20:28 EI+ Voltage SIR 707' 
330.9792 7:2 Ezp:NDB5US 
TRI.ANr;LE LABS 7'ei:t:T.Lil44376 T.LI XAD BLANJC INJ'. 'l'IJa • l5123 
lOO 23:54 :.14·35 25:22 25:4l 25:56 26tl2 26:47 27:09 

80 

60 

40 

7'.illle 

:25 27:43 l.8E7 

l.5E7 

l.lE7 

7.3E6 

20 3.7E6 

0·~---.---........ --.....---.---.---...... --..,....--.----.---.---...... --....... --.--....... --...... --..---.---.----.---..---.....--.---...,..--..,..0.ozo 
24:00 25100 26:00 27100 7'.i.m 

58 



7il.e:T980l52 ll-8l0 Acq:6-J11N-98 l5:20:28 EI+ Voltage SIR 70'1' Noiae:22l 
339.8597 1':.2 BSUB(256,J0,-3.0) PICD(7,5,3,0.05\,884.0,l,OO\,r,'l') Ezp:BDB5US 
1'RIANGLE LABS 'l'eit:1'Lil44376 1'LI XAD BI.JINX IIU. 1'na: • 15:23 
lOO 

Al.02E4 

Al. 6lE4 Al.09E4 

Al.OJE4 

Al. 6E4 

28:00 29:00 30100 3l:OO 
ril.e:T980l52 ll-8l0 Acq:6-J11N-98 l5:20:28 EI+ Voltage SIR 70'1' l1oise128S 
34l.S567 7:2 BSUB(256,30,-3.0) PICD(7,5,3,0.05\,ll52.0,l.00\,7,'l') Ezp1BDB5US 
1'RIANGLE LABS 'l'eit:'l'Lil44376 'l'LI XAD BI.JINX IllJ. ~ • l5:23 
lOO Al. 4E4 

A2.26E4 

Al.64E4 Al.OSE4 

8.0E3 

l.OE4 

8.lE3 

6.lE3 

4.0EJ 

2.0EJ 

O•...i.:..1--~l......l..a,ll~~-l..+.J..i.:....t.--1-J....,....L.-+-..i...;;.+-.u....,..i.;;......:..,...._....:..+.._~...i......;,......_.,.LlU....,~..U,.....:..:t...;,....:...l..+-.i...,....r..!.LJ,i.:.......:i;..--...i.,..-1.i.,....1..L..,.JLJ~~o.oEO 
2S:OO 29:00 30:00 3l:OO Time 

1'ile:T9SOl52 ll-SlO Acq:6-J11N-9S l5:20:2S EI+ Voltage SIR 70'1' Noise:l39 
35l.9000 1':2 BSUB(256,30,-3.0) PICD(7,5,3,0.05\,556.0,l.00\1 7,T) Ezp:NDB5US 
TRIANGLE LABS 'l'ezt:'l'Lil44376 'l'LI XAD BLANE . INJ. TIKE • l5:23 
lOO Al. 8E7 Al. SE7 3. 8E6 

SO 3.0E6 

60 2.3E6 

40 l.SE6 

20 7.6ES 
Al.02E6 

o..i_,--........ --..---.--....... ~......---...~:..r-.--..--..~-.---..--'"-.-..::......---.--....... ....1....,.....:.-,. __ ._. __ .....-....,.. __ ..----.~--.---..-~~o.oEo 
28':00 29:00 30:00 3l:OO 

1'ile:T980152 ll,;..810 Acq:6-JAN-98 15:20:28 EI+ Voltage SIR 70T Noise:96 
353.8970 7:2 BSUB(256,30,-3.0) PJCD(7,5,3,0.05\,384.0,l.00\,7,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:TLifl44376 TI.I XAD BLANK INJ. TIHE • l5:23 
lOO AB. 5E6. A8.26E6 

80 

60 

Time 

2.6E6 

2.0E6 

l.SE6 

40 l.OE6 

20 5.lES 

O·....._,..-_,.__,....,....__,...,___,.,_ __ ..-_,.__.~~-.---...,....--...-_,.-"'.....,....~..,.....~..---...-t...,..~._..-....--.-..---.--.-.--.-....,...--...-..-..-..-~0.0EO 
28:00 29:00 30:00 3l:OO 

7ile:T980l52 ll-8l0 Acq:6-JAN-98 l5:.20:28 EI+ Voltage SIR 70T 
330.9792 7:2 Ezp:NDB5US 
TRIANGLE I.ABS 'l'ezt:TLil44376 TI.I XAD BLANK INJ. TIHE • l5:23 
100 27:4327:57 8:15 28:39 29:0029:14 29:30 30:05 0:23· 30:42 3l:ll 

r----..-.-1--
80 

'l'ime 

l.8E7 

l.4E7 

l.lE7 

7.0E6 

3.5E6 

--.----.--.-.--.-...,--.-..,.......-.----.--.-.---.-,---..,..--.-.....--,....--.--.-..,.....-.-...-.....,..--..--....,....-..--.-..---.-.--.--.-....,...-.-.,......__,,__.._i...0.0EO 
2S:OO 29:00 30:00 3l:OO 'l'.ime 

7ile:T9SOl52 ll-SlO Acq:6-J'1Uf-98 l5:20:28 EI+ Voltage SIR 70T 
409.7974 712 Ezp:NDBSUS . 
TRIANGLE LABS 'l'ezt:TLil44376 'l'LI XAD BLANK INJ. TIKE • l5:23 
lOO 8.4E3 

SO 6. 7E3 

60 5.0EJ 

40 3 .3EJ 

20 l. 7E3 

0--,..--,.-.--.--.--,--.-.,......__,,......_,...--.--.--.-..-.,..---...--,..-.--.--.-..,.....-.-...-.....,-.-....,..-.-....,...-.-....---...---.-.--.---.....,...--...-__,,..___,i;.O.OEO 
riae Jl:OO 

59 



J. a: CJi: - o 
355.8546 7:2 BSU1J(256,30,-3.0J PICIJ(7,5,3,0.05\,2000.0,l.00\,7,~J Jtzp:NDB5US 
T.llIAM;U LABS Tezt:TLil44376 rLI XAD BIANr IB.T. 'l'IHE • 15123 
lOO Al. ir4 8.0E3 

80 A2.33E4 6.4E3 
A5.47E3 

60 A8.9 E3 Al.l8E4 4.8%3 
A2. 74E3 Al.60E4 

40 3.2E3 

20 l.6E3 

28:48 29:00 29:12 29124 29:36 29:48 30:00 30:12 30124 30:36 30148 31:00 31112 31:24 Time 
7ile1T980l52 ll-810 ACJi:6-JAN-98 15120128 EI+ Voltage SIR 70'l' a'oi.ae:2l5 
357.8516 7:2 BSUB(256,30,-3.0} PICIJ(7,5,3,0.05\,860.0,l.OO\,r,'l'J llzp:NDB5US 
T.llIANGLE LABS 'l'ezt:TLil44376 TLI .XAD BLJINK · Dl/J'. 'l'IHE • 15:23 
100 Al. 4E4 7.7E3 

80 6.lE3 

60 
A8.00E3 Al.62E4 

4.6E3 

40 Al.75E4 3.lE3 

20 l.5E3 

28:48 29:00 29:12 29:24 29:36 29:48 30:00 30:12 30:24 30:36 30:48 31:00 31:12 31:24 Time 
7ile:T980l52 ll-810 Acq:6-JAN-98 15:20:28 EI+ Voltage SIR 70'l' 11Voise:l35 
367.8949 712 BSUB(256,30,-3.0J PJCD(7,5,3,0.05\,540.0,l.OO\,r,TJ Ezp:NDBSUS 
TRIANGLE LABS Tezt:TLil44376 TLI XAD BLANK DTJ. TIME • 15:.23 
100 A9. 6E6 2.9E6 

80 2.3E6 

60 l. 7E6 

40 l.2E6 

20 5.8E5 

0 O.OEO 
.28:48 29:00 29:12 29:24 29:36 29:48 30:00 30:12 30:24 30:36 30:48 31:00 3l:l2 31:24 Time 

7ile:T980l52 ll-810 Acq:6-J"AN-98 15:20:28 EI+ Voltage SIR 70T J!Ioise:93 
369. 8919 7:2 BSUB( 256, 30, -3. 0 J PJCD( 7, 5, 3, 0. 05\, 372. 0,1. 00\,7, 'l"J Ezp:NDB5US 
T.llIANGLE LABS Tezt:TLil44376 TLI XAD BLJINK ~. TIME • 15:23 
100 A6. 9E6 l. 8E6 

80 l.5E6 

60 l.lE6 

40 7.4E5 

20 3.7E5 

0 O.OEO 
28:48 29:00 29:12 29:24 29:36 29:48 30:00 30:12 30:24 30:36 30:48 31:00 31:12 31:24 'l'ime 

7ile:T980l52 ll-810 Acq:6-JAN-98 15:20:28 EI+ Voltage SIR 70'l' 
330.9792 7:2 Eip1NDBSUS 
T.llIANGLE LABS 7:'ezt1TLil44376 TLI XAD BLJINK INJ. 'l'IKE • 15123 
100 28:5029:0 29:14 29i30 29149 30142 l.7E7 

80 l.4E7 

60 l.OE7 

40 6.9E6 

20 3.4E6 

0 O.OEO 
28148 29100 29:12 29124 29:36 29148 30100 30112 30124 30:36 30148 31:00 31112 31124 Time 

co 



1'1le:T980l52 ll-396 Acq:6-J11N-98 l5:j0:j8 EI+ Voltage SIR 70'l'Noiae15JO 
J73.8j08 1':3 BSUB(256,J0,-3.0J PJl'J)(7,5,J,0.05\,jlj0.0,l.OO\,l',T) 8.rp:BDB5US 
'l'RI.ANr;LE LABS 'l'eict:TLil44376 TLI XAD B:r.ANE INJ. TIHE • l51j3 
100 Al. 6E4 8.5E3 

80 Al.48E4 6.SEJ 

60 A6.34E3 5.J.z3 

40 3.4EJ 

20 l. 7E3 

o....., ____ ...----.-----.-----.-----,,..----.-----,-----.----..----....----.-----,..----.----..----...----...----....---...... --•o.oEo 
JJ:OO 

l'il.e:'l'980l52 ll-396 Acq:6-J11N-98 l5:j0:28 EI+ Voltage SIR 70'1' No1ae:Jj9 
J75.8l78 l':J BSU1J(j56,30,-3.0J PJl'J)(7,5,J,0.05\,lJl6.0,l.OO\,l','l') 8.rp:NDB5US 
'l'RIANGLE LABS 'l'ezt:TLil44J76 TLI XAD B:r.ANE nu. TIHE - l5:jJ 
lOO A9. 7EJ . 

80 

60 

A8.48E3 

:ri.IDe 

6.4E3 

5.lE3 

3.9EJ 

40 2.6E3 

20 l.JE3 

o . ......., ____ ..,.... __ _,_ ____ .,..... __ ...... ____ ,....... __ ...,... __ __,,.......---.---......,.----.,._--...... ----..-----.---........ ----...----.-----..-----.----0.oEo 
3j:00 

l'il.e:T980l5j ll-396 Acq:6-J11N-98 15:20:28 EI+ Vol.tage SIR 70'1' Noise:823 
383.8639 1':3 BSUB(256,J0,-3.0) PJl'J)(7,5,J,0.05\,3292.0,l.OO\,l','l') Ezp:NDB5US 
'l'RI.ANr;LE LABS 'l'ezt:TLil44376 TLI XAD B:r.ANE INJ. 'l'IHE • l5:23 
lOO A6. 55E6 A6 · 3E6 

80 

60 

40 

20 

A5.J4E6 

Time 

2.0E6 

l.6E6 

l.2E6 

7.9E5 

4.0E5 

o·~----...... =--.-----.....----.-----....... --~.-J"--,...:::..-.-~....,.--4-.,.....;~~---.....-..-..,...--....,..-i...-.,...::=-...,...-..-.,..----.---~o.oEo 
32:00 33:00 34:00 

l'ile:X980l52 ll-396 Acq:6-J11N-98 l5:20:j8 EI+ Voltage SIR 70X Noiae:l393 
38S.86l0 1':3 BSUB(256,30,-3.0) PJl'J)(7,S,J,0.05\,5572.0,l.OO\,l',T) l:zp:NDB5US 
'l'RIANGLE LABS Tezt:TLil44376 TLI XAD BLANK INJ. 'l'IHE • l5:23 
lOO Al.24E7 Al. 9E7 

80 

60 
Al.05E7 

:rime 

J.9E6 

3.lE6 

j.3E6 

40 l. 6E6 

20 7. BES 

O·....i_,----...-=---.---...... ----.....----.----+---'-~ .......... --....,.--'--,_..;:==-...---....,...---...----....-~....,...~-..----..----....,...~o.oEo 
32:00 

l'il.e:T980l52 ll-396 Acq:6-J11N-98 
392.9760 1':3 Ezp:NDB5US 
'l'RIANGLE LABS Tezt:TLil44376 TLI 
lOO 32:39 

80 

60 

34:00 
l5:20:28 EI+ Vol.tage SIR 70X 

XAD BLANK 
32157 33:08 

INJ. TIME • 15:23 
33:43 33:59 34:l0 

Ti.me 

8.3E6 

6.6E6 

5.0E6 

40 J .JES 

20 l.. 7E6 

0......,......,......,..,..........,....,........,......,....---..,..----,.......---.-----,----..,.........,......,......., __ ....----.-----.----...... ---.-----..-----.-----.-----.-~o.ozo 
32:00 33:00 34:00 rime 

l'il.e:T980l52 11-396 Acq:6-JAN-98 15:20:28 EI+ Voltage SIR 70T 
445.7555 1':3 l:zp:NDB5US 
'l'RIANGLE LABS Tezt:TLil44376 TLI XAD BLANK INJ. TIME • 15:23 
lOO 33·20 l.lE4 

80 8. 7'E3 

60 32:45 6.5E3 

40 4 .3E3 

20 2.2Z3 

o......,. ____ .----...,....---..----.----....... --...... ----r---...,....---..---....----..-----.-----.----.-----.-----,.----.,.....--....... _...o.ozo 
32100 33100 34:00 Tia 

~1 



SI I I 0 ge ~lie: 

389.8l56 r:3 BSUB(256,30,-3.0} P1CD(7,5,3,0.05\,l820.0,l.OO\,r,r1 ZZp1RDB5US 
TRIANt;LE LABS Teit1T.r.Il44376 rLI XAD Br.ANZC IBJ. 'ma: • 15123 
100 A3. 9E4 l.OE4 

80 8.2E3 

60 A8.65E3 6.lE3 

40 

20 2.0E3 

o...,..,...,...,....,...,..,...,...,... ..... ....,...,....,...,...,...,.......,...,....,... ..... ..,...,,......,...,...,....,...,...,...,,...........,...,...,,...........,..,...,,........_,...,.......,...._,...,... ..... ......,...,..._.....,....,...,...,...,.......,...j..0.0EO 
32:24 32:36 32:48 33100 33112 33124 33148 34:00 341l2 34:24 

rile1'l'980l52 ll-396 Acq:6-J11.N-98 l5:20128 EI+ Voltage SIB 70TBoiae:435 
391.8127 r:3 BSUB(256,30,-3.0} P1CD(7,5,J,0.05\,l740.0,l.OO\,r,r1 ZZp:NDB5US. 
TRIANGLE LABS T8%t:T.r.Il44376 rLI XAD BLANK Dli:i. fin • 15:23 
lOO A3. 8E4 

80 

60 A6.2lE3 

40 

20 

Al.39E4 A6.48E3 
A5.l6E3 A7.97E3 

Time 

9.0E3 

7 .2E3 

5.4E3 

3.6E3 

l.8E3 

0·~..,...,........,..., ............ ..,...,...........,....,........,...,.....,......,...,.....,....,...,....,........,....,........,... ..... ...,..., ....... .....,...,.....,........,...,..........,...,...,....,....,....,..........,....,........,...,.....,...,..., ...... .,...,,........,...,...,....,_+-0•0EO 
32:24 32:36 32:48 33:00 33:12 33i48 

rile:T980l52 ll-396 Acq:6-.fAN-98 15:20:28 EI+ Voltage SIR 707' Noise:706 
401.8558 r:3 BSUB(256,30,-3.0) PJCD(7,5,3,0.05\,2824.0,l.OO\,r,r} Ezp:NDB5US 
'I'RIAm;LE I.ABS Tezt:TLil44376 TLI XAD BI.AJIK Dl.T. TINE • 15:23 
lOO Al. lE7 

80 
A9.l6E6 

60 

40 

20 

Time 

3.2E6 

2.5E6 

l.9E6 

l.3E6 

6.3E5 

O..i..,...,...,...,... ..... ..,...,..,....,...,..,...,..,....,.......,...,.......,...,....,...,..,...,...,,......,........,....,.......,...,...,....,...,.-1--,...,....,i...,....,...,~"""""..,...,....,..T--r.,...,.-.;:::r=-r..,...,...,...,...,..,...,...,...,...~o.oEO 
32:24 32:36 32:48 33:00 33:12 33:24 33:36 33:48 34:00 34:12 34:24 Time 

rile:T980l52 ll-396 Acq:6-JAN-98 15:20:28 EI+ Voltage SIR 707' Noise:384 
403.8529 r:3 BSUB(256,30,-3.0) PJCD(7,5,3,0.05\,l536.0,l.OO\,r,r} Ezp:NDB5US 
'l'RIAm;LE I.ABS Tezt:TLil44376 TLI XAD BLANK INJ. 'l'IKE - 15:23 
100 A9. 3E6 2.7E6 

80 A7. 79E6 2.2E6 

60 l.6E6 

40 l.lE6 

20 S.4E5 

D~.,...,,..........,...,....,....,...,....,..,......., ....... .,......,....,....,...,....,...,...,...,..,....,....,..,...,...,,...... ..... ...,....,......+-,..,...,i..,...,..,.;;:::p....,...,...,"""'.,...,....,....;:=;..,..,..,...,.....,...,...,..,...,....,..+-O•OEO· 
32:24. 32:36 32:48 33:00 33:12 

7ile:T980152 11-396 Acq:6-J1Ul-98 15:20:28 EI+ 
392.9760 r:3 Erp:NDB5US 
'l'RIA.Nt:LE LABS T8%t:TLil44376 TLI XAD BLANK 
100 32:39 33:08 

80 

60 

40. 

20 

33:24 33:36 
Voltage SIR 70T 

33:48 34 :DO 

32:36 32:48 33:00 33112 33:24 JJ136 33:48 34:00 

34:12 34:24 Time 

34•25 8.2E6 

6.6E6 

4.9E6 

3.3E6 

l.6E6 

34:l2 

62 



7ile:T980l52 il-563 Acq:6-J1lN-98 15:20:28 EI+ Voltage SIR 70T Noiae123l 
407.7818 7:4 BSUB(256,30,-3.0) PJICD(7,5,3,0.05\,924.0,l.00\,7,T) :£zp:NDB5US 
TRIANGLE IABS Tezt:TLil44376 TLI XAD BLANK INJ'. TIJfE • 15:23 
100 

80 

60 

40 

20 

A9.63E3 

Al.31E4 

Al. 75E4 

7.7E3 

6.2E3 

4.6E3 

3.1.ZJ 

l.SEJ 

0'.:t=;::::;:::::;:::::;=:;::::~:;:!....!:;:::::;::::;~::;::::;:::::;::::;~~.:;:::;.:;::;:;...:;...~:;:::;:::;::;:::;:::;::;::;:::;~::;::;::;!.,.:~:;:::::;::;::;::;;::.,.:..,~:.,:..,.~..;....,......:.;.'..,.!:;::~::;:±. 
36:00 36:12 36:24 36:36 36:48 

7i1.e:T980l52 ll-563 Acq:6-J1lN-98 15:20:28 EI+ Voltage SIR 70T Noiae:273 
409.7789 7:4 BSUB(256,30,-3.0) PJICD(7,5,3,0.05\,l092.0,l.00\,7,T) :£zp:RDB5US 
TRIANGLE IABS Tezt:TLI#44376 TLI XAD BLANK INJ. TIJfE • 15:23 
100 Al. 6E4 

80 

60 

40 

20 

A7. 78E3 

AB. 71E3 

36:00 36:12 36:24 36:36 36:48 
7ile:T980l52 11-563 Acq:6-J1lN-98 15:20:28 EI+ Voltage SIR 70T Noise:365 
417.8253 7:4 BSUB(256,30,-3.0) PJICD(7,5,J,0.05\,l460.0,1.00\,7,T) Ezp:NDB5US 
TRIANGLE LABS Tezt::'l'I.Il44376 TLI XAD BLANK INJ. '1!IXE • 15:23 
lOO A3. 0E6 

80 

rue 

6.3E3 

5.0E3 

3.8E3 

2.5E3 

l.3E3 

Tue 

9.5ES 

7.6E5 

60 A2. 77E6 5. 7E5 

40 3.8E5 

20 l.9E5 

o-¥,........,....,....,;::::;-:;o--""""".,......,...,.....,...,_,........,......,...,.....,......-................... .,....,...,...,...... ...... ....,........,....,....,...,...,....,.........,.....,...,-~ ............ .,.;:;:..,..~....,...,....,...,..,...,.....,. ...... ~o.ozo 
38~00 38:12 Time 36:00 36:12 36:24 36:36 36:48 37:00 37:12 ~7:24 37:36 37:48 

ri1.e:T980l52 11-563 Acq:6-J1lN-98 15:20:28 EI+ Voltage SIR 70T Noiae:638 
419.8220 7:4 BSUB(256,30,-3.0) PJICD(7,5,3,0.05\,2552.0,l.00\,7,T) Ezp:NDBSUS 
TRIANliLE LABS Xezt::TLil44376 TLI XAD BLANK INJ. 'rIKE • 15:23 
100 AB. 1E6 

80 

60 A6 .10E6 

2.1E6 

l.7E6 

l.3E6 

40 8.5E5 

20 4.2E5 

O·..:i-:: ....... ..,....,....;::::;::.,...,....,...,...,......,...,...,...,....,...,...,......,...,.....,.....,-....,.. ...... ,........,...., ...... .,.....,...,....,.........,....,....,....,........,....,....,.....,.....,...,-~ ...... ,_,..;;;::;: ............. .,.... ......................... -.-~o.oEO 
36:00 36:12 36:24 36:36 36:48 

7ile:'l'980l52 11-563 Acq:6-J1lN-98 15:20:28 EI+ 
430.9729 7:4 Ezp:NDB5US 
TRIANGLE LABS Tezt::TLil44376 TLI XAD BLANK 

37:00 37:12 
Voltage SIR 70T 

37: 0037: 08 

37:24 

lOO 36:02 36:13 36:30 36:38 .f"'-''-'".._,..._.....,..._-.r._,.... __ ~..__--.. ....... ..r--"V'~~ 
80 

60 

15:23 
37: 41 

37:48 . 38:00 38:12 rime 

6.0E6 

4.8E6 

3.6E6 

40 2.4E6 

20 l.2E6 

o-T-,..........,....,........ ............. ...,...., .............. -... ..................................... ....,...,....,.....,....,....,.....,...,..,..........,..,..........,....,...........,...,....,........,....,...,..........,...,........ ............................ ......,,....... ....... ,....... ....... ,....... ................ o.oEo 

36:00 36:12 36:24 36:36 36:48 
rile:'l'980152 ll-563 Acq:6-J1lN-98 15:20:28 EI+ 
479.7165 7:4 Ezp:NDBSUS 
TRIANGLE LABS Tezt::TLil44376 TLI XAD BLANK 
100 

80 

37:00 37:12 37:24 
Vo.I tage SIR 70T 

37:36 

INJ. TIJfE - 15:23 
37 34 

37:48 38:00 38:12 Xue 

6.6E3 

5.3EJ 

60 36:21 36:33 3.9E3 

40 2. 6E3 

20 l.3EJ 

o...,...,........ ...... ...,......,....,,.............,-....,.... ...... .,......,..,..........,...,.....,.....,..,.........,..T'""T..,..,............,...,.....,.....,.....,....,.......,........,,...,...,.......,..,........ ..... ,..........,.......,......,....,...,.........,,.............,,...,........,,.............,,...,...o.oro 

1'im 

~3 



81 1 1 + o ge 
4J3.1166 7:4 BSUB(J56,30,-3.0) P1CD(1,5,3,0.05\,10B.O,l.00\,7,~) Ezp1BDB5US 
'nlIANGLZ LABS Tei:t::'l'.Lil44376 'l'.LI DD Br.ANZC IllJ'. 'l'IJa • l51J3 
100 5.4E3 

80 
Al.53E4 

4.3E3 

60 A7 .99E3 3.JE3 

40 2.lE3 

JO l.lE3 

01.i,..::;.;::;:;:;:!::;:::;:;::;::;:~;::;:;::;:;:;:::;:;:::::;:::;:;:;:::;:;::::;:::;:;:::;:;::;:;::;::;:;::;:;~;:::;:;::;:;::;:::::;;::;:;:::;:::;::;:;;::;::;::;::;:;:::;:,..,......, ........ ~ ........ ..;..;...;..,_,,:...,..,......,.....t.o.oEo 

36:lJ 36:18 36:24 36130 36:36 36:42 36:48 36154 37:00 37:06 37:12 37:18 37:24 Tl.me 
7il.e1T980l5J ll-563 Acq:6-J11N-98 l51J0128 EI+ Voltage SIR 70T Noise170 
425.7737 714 BSUB(256,30,-3.0) P1CD(7,5,3,0.05\,J80.0,l.00\,7,T) Ezp:NDB5US 
'.l:Jl.IANl;LE LABS Tei:t::1'Lil44376 7.'LI XAD BLIUIK INJ. 7.'IHE • l5:J3 
100 Al. lE4 

A9.87 J.7E3 

A8.05E3 
80 2.lE3 

60 A3.36E3 l .• 6E3 

40 l.lE3 

JO 5.3E2 

01~~ .......... .!::;:;:~::;:;::;:;:::;:;::;::;::;::;:~~:;::;::;:;:;::;::;:::;:.,......,~;::;::;:;:;::;::;::;:::;::;::::;:;:;::;::;::;:;:;::;::;:;:::;::;::::::;:;:;::;::;:::;::;::::::;:;::;::;::;:,.......,.!;:;:::;::;::::::;:;:~ O.OEO 
36:12 36:18 36:24 36:30 36:36 36:42 36:48 36:54 37:00 37:06 37:12 37:18 37:24 

7ile:T980152 ll-563 Acq:6-J7lN-98 15:20:28 EI+ Voltage SIR 70T Noise:587 
435.8169 7:4 BSC11J(256,30,-3.0) Plf1)(7,5,3,0.05\,2348.0,l.00\,7,T) Ezp:NDB5US 
TRIANr;LE LABS Teit:1'Lil44376 7.'LI XAD BLANK INJ. TIHE • 15:23 
100 A7. 2E6 

80 

60 

40 

JO 

37:30 37:36 

0·~..,....."""";::,........,...,......,..,..,....,...,..,....,...,...,...,...,...,..,..,....,...,..,....,...,...,...,..,..,....,...,.......,......,..,.,...,..,...,..,.."4-i...,...,. ....... .,...,....,...,...,,..;;::;::;=;:"""".,.,.."""""..,......,....,...,..,..,..,..,.....,..,......,..,....,...;-

36: l 2 36:18 36:24 36:30 36:36 36:42 36:48 36:54 37:00 37:06 37:12 37:18 37:24 
7ile:T980152 ll-563 Acq:6-J1lN-98 15:20:28 EI+ Voltage SIR 70T Noise:2l3 
437.8140 7:4 BSC11J(256,30,-3.0) Plf1)(7,5,3,0.05\,852.0,l.00\,7,T) Ezp:NDB5US 
TRIANGLE LABS Teit:1'Lil44376 7.'LI XAD BLANK INJ. TIHE • 15:23 
100 A7. 8E6 

80 

60 

40 

20 

37:30 37:36 

Tillle 

l. 7E6 

l.4E6 

l.OE6 

6.8E5 

3.4E5 

O.OEO 
Tillle 

l. 7E6 

l.4E6 

l.OE6 

6.9E5 

3.5E5 

O·~ ........... o;:,..,....,.....,....,.........., ........ ..,.....,.... .................... ,..,......,..., ........ ..,......,..... .................... ,..,..,"4-i ............................... ~;::;::~FT"'P"'l"'l' ............ ,....,...,..,...,..,.., ................. ..,..,....+-o.oEO 

36:12 36:.18 36:24 36130 36:36 36:42 36:48 36:54 37:00 37:18 37:24 37:30 37:36 Tillle 
7ile1T980l52 ll-563 Acq:6-J1Ul-98 15:20:J8 EI+ Voltage SIR 
430.9729 7:4 Ezp1NDB5US 
TRIANr;LE LABS Teit::1'Lil44376 7.'LI XAD BLANK 
100 36:18 36130 36:38 5.9E6 

80 4. 7E6 

60 3.5E6 

40 2.4E6 

JO l .JE6 

0 O.OEO 
36:12 36118 36:24 36130 36:36 36:4J 36148 36154 37100 37:06 37:12 37:18 37:24 37:30 37136 Tia 

64 



I - Acq: -JAN-98 1 01 8 EI+ Vo tage SIR T No~••• 
441.7428 r:4 BSUB(256,J0,-3.0) PICJJ(7,5,J,0.05\,l064.0,l.OO\,r,r) 8zp:NDB5US 
TR.I.ANr;LE LABS Tezt:TI.Il44316 T.LI XAD BLANK IllJ. 'rI1a • l5:2J 
lOO J.lE4 

2.8E4 

2.5E4 

2.2E4 

l.9E4 

l.6E4 

l.2E4 

9.4EJ 

6.2EJ 

J.lEJ 

'~~~~~~~~}!i,~~~~~~~~~~~~~~~~~~~~~~~~~~~~~O.OEO 
36:00 37:00 38:00 J9:00 40:00 41:00 

rile:T980l52 ll-56J Acq:6-JAN-98 15:20128 EI+ Voltage SIR 707'11oiaei24J 
443.7399 r:4 BSUB(256,J0,-3.0) PICJJ(7,5,3,0.05\,972.0,l.OO\,r,7') Ilrp:NDB5US 
TR.IANGLE LABS Tezt:TI.Il44J76 XLI XAD BLANK INJ. 'l'IHE • l5:2J 
lOO 

80 

70 

60 

50 

40 

JO 

20 

lO 

Al.l0E4 

42: 00 7'i.me 

2.3E4 

2.lE4 

l.9E4 

l.6E4 

l.4E4 

l.2E4 

9.3E3 

7.0E3 

4.6E3 

2.3EJ 

o·..J...:;.~~~:;!b;~~~~~d!r:~~::#!!~~l¥~,,;;J::~~~:!::;:!:~~~~~~~:..'.;~'=¥.!!::;:!:'.:~~ O.OEO 
J6:00 37:00 J8:00 J9:00 

rile:T980l52 #l-563 Acq:6-JAN-98 15:20:28 EI+ Voltage SIR 70T 
430.9729 F:4 Ezp:NDBSUS 
TRIANGLE LABS Tezt:'l'I.Il44376 '!'I.I XAD 

lOO 35:21 J5:Sl 
90 

80 

70 

60 

so 
40 

40:00 41:00 42:00 

l5:2J 

Ti.me 

6.lE6 

5.5E6 

4.9E6 

4.JE6 

J. 7E6 

J.lE6 

2.5E6 

l.8E6 

l.2E6 

6.lE5 

o......,,_..--...... .,......-.-....... ...,...... ........ ...,.......,.. ....... ....,.......,......, __ ,_. ...... .,........,-..,.... ........ ..,.......,.......,........,......,.--.--. ...... ----=.---------.-...,...... ............................ .....,......, __ ~o.oEo 
J6:00 37:00 38:00 

rile:T980l52 ll-56J Acq:6-JAN-98 15:20:28 EI+ 
5lJ.6775 r:4 EzpiNDB5US 
TRIANGLE LABS Tezt:'l'I.Il44376 TI.I XAD BLANK 
lOO J6•50 

JO 

20 

JS124 

39:00 
Voltage SIR 70T 

40:00 

INJ. TIKE • 

J8:47 

39:30 

l5:2J 

40:26 

41: 00 42: 00 Ti.me 

7.7EJ 

6.9EJ 

6.lEJ 

5.4EJ 

4.6E3 

J.8EJ 

J.lEJ 

2.JE3 

l.51:3 

~lllJN1A.l''-.t.J~~~~W'~7.7E2 

O.....,,_. ............ .,........,......,....-,-..,...._,.._,......,......,.__,.....,,__.--,.-..,--r-...,......-.--.-....,.._,......,.......,......,......., ____ ,_..-------.--.-...,...... ........ ...,.......,......,.......,......., __ ,_.~O.OEO 
36:00 37:00 38:00 39:00 40:00 41:00 42 1 00 7'.iime 



81 1 o ge 
457.7377 ,14 BSUB(256,30,-3.0J PIC1J(7,5,3,0.05\,792.0,l.OO\,,,r] l!:zp1NDB5US 
'rRIAJlf;I.E Lil.BS reit1TLil44376 :rLI XAD BLANK DIJ. ma - 15123 
100 A4. 7E4 l.lZ4 

80 8.5E3 

60 6.3E3 

40 4.2E3 

2.lZ3 

40:54 41:00 41:06 41:12 41:18 41:24 
7ile1T980152 11-563 Acq:6-J11N-98 15120128 EI+ Voltage SIR 70TNoise157 
459.7348 ,14 BSUB(256,30,-3.0) PIC1J(7,5,J,0.05\,228.0,l.00\,7,T} l!:zp1NDB5US 
TRIANGI.Z Lil.BS Teit:TLil44376 TLI XAD BLANK . IBJ. rIHE • 15:23 
100 A3. 9E4 7.9E3 

80 6.3E3 

60 4. 7E3 

40 3.lE3 

20 l.6E3 

O.OEO 
40:54 41:00 41:06 41:18 41:24 41:30 r.iJlle 

7ile1T980l52 11-563 Acq:6-J11N-98 15:20:28 EI+ Voltage SIR 70T Noise:49 
469.7779 r:4 BSUB(256,30,-3.0) PIC1J(7,5,3,0.05\,l96.0,l.OO\,r,TJ Ezp:NDB5US 
TRIANraI.E LABS Teit:TLil44376 TLI XAD BLANK INJ. TIME • 15:23 
100 Al. E7 2.0E6 

80 l.6E6 

60 l.2E6 

40 7.8E5 

20 3.9ES 

O.OEO 
40:54 41:00 41:06 41:12 4l:l8 41:24 41:30 TiJlle 

7ile:T980152 11-563 Acq:6-J11N-·99 15:20:28 EI+ Voltage SIR 70T Noise:50 
471.7750 r:4 BSUB(256,30,-3.0) PKD(7,5,3,0.05\,200.0,l.OO\,r,TJ Eip:NDB5US. 
TRIANraLE Lil.BS Tezt:'l'I.Il44376 TLI XAD BLANK INJ. TIKE • 15:23 
100 Al~ E7 2.2E6 

80 l. 7E6 

60 l.3E6 

40 8.6E5 

20 4.3E5 

oq ..... ,......, ........ _,.... ........ ......,......,.....,.....,......,.:::::;:::;:::::;::=r:::;==;::=?=~..-...-.P-..,..........,.._...,...,.....,...-.......,.....,.....,......, ........ .....,.....,.....,......,-.+-O.OEO 
40:54 41:00 

7ile:T980l52 11-563 Acq:6-J11N-98 
430.9729 r:4 Ezp:RDB5US 
TRIANraI.E Lil.BS Teit:'l'I.Il44376 
100 41:00 

80 

60 

40 

20 

41:06 4l:l2 41:18 
15:20:28 EI+ Voltage SIR 70T 

INJ. TIKE • 
41:19 

41:24 41:30 r.iJlle 

15:23 
6.lE6 

4.9E6 

3.7E6 

2.5E6 

l.2Z6 

O·-+--.--..--.--...---.---.--...... .--..-....-................ -.--..-.---.---............. ..-...,.......,.......,........,........,...._,..._,... ................... -...---. ................... ..-....-................ -.--...--+-o.ozo 
40:54 41:00 41:06 41:12 41:18 41124 41130 rue 



. " I ! ·1o1 I I ...... ~ ..... Q, 
: ·• . I • ••r, • e ill •I Pe· .. • ~-i ( '···= .. fl!. ·.;,,; ...... 'ti :.'\ \,.,;~ 

' I I HtLght 3.59 volt; Span 299 ppm ; i 
I 

I ! : i Systei:D fLLe name tmllS ! I 
i l Data ri.Le ~ . A:T989148 
-,0 Resoli..tLon 10000 
I ~ 001ber 2 

Ioni.zat Lon llOde EI• 
Swi.tchLng V(l.Tf&: 
Ref I .asses 292.5825, 416.W 

i:: A 293 J 331 s 368 
" 8 ~ K 332 . T 3i'0 

c l16 l 334 u 3i'6 
D 316 ~ 340 y 410 
E 318 H 342 
f' 329 0 352 

. 50 G ~ p 354 
H ~ Q 5 
I 331 R !8 

Ref. laSS 416.S-169 Peak top 
;:; Hei.fli .ZS volts Spdl 2B0 ppm 
" 



Acq: -JA -
457.7377 F:4 Exp:NDB5US 
Sample Text:TLI#44376 TLI XAD BLANK 
100 

80 

60 

40 

20 

O'l' 

!NJ. TIME 
A3. 

.... ,.-. -··· .. -

""' 15:23 File Text:TLI#44376 TLI» 
4E4 1.1E4 

8.8E3 

6.6E3 

4.4E3 

2.2E3 

O~.---~-,.-~~.---~-.-~~.--~-r-~~.--~-r-~--,.--~-.-~--.~~-r-~----.-~~~~~~~~~-.-~~,..._ O.OEO 
39:00 40:00 

File:T980152 #1-563 Acq:6-JAN-98 15:20:28 
459.7348 F:4 Exp:NDB5US 
Sample Text:TLI#44376 TLI XAD BLANK 
100 

80 

60 

40 

20 

EI+ Voltage SIR 

INJ. 

41:00 Time 
70T 

TIME 15:23 File Text:TLI#44376 TLI» 
A3. OE4 8.5E3 

6.8E3 

5.1E3 

3.4E3 

1. 7E3 

o_._.--~-,.-~~.---~-.-~~.--~-,.-~~.---~-.-~~.---~-.-~_,_,.--~~~--.~~--.--~-.-~~-.--~-...~~-r-O.OEO 
39: 00 40:00 41:00 Time 

File:T980152 #1-563 Acq:6-JAN-98 15:20:28 EI+ Voltage SIR 70T 
469.7779 F:4 Exp:NDB5US 
Sample Text:TLI#44376 TLI XAD BLANK INJ. 15:23 File Text:TLI#44376 TLI» 
100 2.0E6 

80 1.6E6 

60 1.2E6 

40 7.8E5 

20 3.9E5 

0--1,_..--~-r-~~~~-.-~~.--~-.-~~.---~-,.-~~.--~-...-~--,.--~-4--~--.~====;=~~~~-r-~-r~~-r-O.OEO 
3 9 : O o 4 O : O O 4 1 : O O Ti me 

00 
~ 



TLI Project: 
1.:Iient Sample: 

44376 Method 23 TCDD/TCDF Analysis (DB-225) 
TLI XAD BLANK Analysis File: X980083 

Client Project: 
Sample Matrix: 
1LlID: 

Sample Size: 
Dry Weight: 
GC Column: 

2.3,7,8-TCDF 

Culp Aluminum Alloys 
XAD Date Received: I I 

12/29/97 
01107198 

TLI Blank Date Extracted: 

1.000 
nla 
DB-225 

0.02 

2.9 

Date Analyzed: 

Dilution Factor: n/a 
Blank File: X980083 
Analyst: KAS 

73.0 40%-130% 

Spike File: 
I Cal: 
Con Cal: 

SPC2NF04 
XF24087 
X980080 

% Moisture: n/a 
% Lipid: n/a 
% Solids: n/a 

. 
0.69 21:29 

0.79 21:28 

Data Reviewer._. _ __._6...__7:.-......( _______ 01/11/98 

Triangle Laboratories, Inc.~ 
801 Capitola Drive • Durham, North Carolina 2n13 
Phone: {919) 544-5729 • Fax: (919) ~5491 

Page 1 ofl 

Printed: 13:32 01/11/98 

69 



Initial .•.. Date ••• 

Data Revi- By: rf'~I J_,J_/I'/ Calculated Rois• Area: •.36 

The Total Area for each peak with an ion abundance ratio outside 

ratio. limits bas been recalculated according to 11111thod requirements. 

P119e No. l Listing of X980083B.dbf 
01/11/98 Hatched GC Peaks I Ratio I Rat. Tilllll 

Coinpound/ 
M_Z •••• QC.Log Omit Why . . RT. OK Ratio Total.Area •.• Area.Peak.1 •• Ar-.Peak.2 •• Rel. R'1' Compound. Nam9 •• ID .. Flags • 

TCDP 0.65-0.89 

304-306 DC NL 0:00 RO 0.24 1.82 

DC SN 17:06 RO 1.76 2.05 

DC SN 17:33 RO 1.35 1.72 

DC SN 17:37 RO 1.15 1.96 

DC SN 18:07 RO 1.05 6.76 

DC SN 18:54 0.72 4.19 

DC SN 18:58 RO 1.15 5.01 

DC SN 19:08 RO 2.06 2.32 

DC SN 19:13. 0.77 8.82 

DC SN 19:23 RO 0.36 4;53 

DC SN 19:30 RO 0.96 3.40 

DC SN 19:44 RO 0.62 8.02 

DC SN 19:58 RO 2 .00 . 0.62 

20:11 0.80 29.42 13.10 

DC SN 20:41 RO 1.41 2.48 

DC SN 20:52 RO 0.48 2.28 

21:29 0.69 33.30 13.60 

DC SN 21:37 RO 0.21 2.67 

DC SN 21:55 RO 4.18 2 .35. 

DC SN 22:01 RO 0.44 9.75 

DC SN 22:15 RO 3.08 0.85 

DC SN 22:24 0.72 3.14 

DC SN 22:42 RO 0.43 4.11 

DC SN 23:20 RO 2.05 4.67 
DC SN 23:27 RO 0.27 0. 7l 

DC WH 23:51 RO 1. 66 2.74 
304-306 2 Peaks 62.72 

l3Cl2-TCOF 0.65-0.89 
316-318 DC NL 0:00 RO 1.16 6.05 

DC WL 17:29 RO 1. 00 4.02 

DC WL 18:29 0.82 4.99 

DC WL 19:45 o.69 20.42 

DC WL 20:09 RO 0.60 54.13 

DC WL 20:25 0.79 311. 01 

21:28 0.79 6,671.69 2,943.01 
21:43 RO 0.43 16.09 

DC SN 21:47 RO 1.01 9.31 

DC SN 21:53 RO 0.28 6. 78 
22:00 RO 0.61 26.69 

DC SN 22:06 0.81 5.59 

DC SN 22:24 RO 2.30 8.66 
DC WH 22:34 RO 6.56 5.49 

Triangle Laboratories, Inc.® AnalytJcal Services Division 
801 Capitola Drive • Durham, North Carolina 27713 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

7.00 

11.61 

0.790-1.095 

0.000 

0.797 

0.818 

0.821 
0.844 

0.880 

0.884 

0.891 

0.895 
0.903 

0.908 

0.919 

0.930 

16.32 0.940 J 

0.964 

0.972 
19.70 1.001 2378-TCDP AN 

1.007 
1. 021 

1.026 

1. 036 
1.043 

1.057 
1.087 
1. 092 

1.111 

0.953-1.047 
0.000 

0.814 

0.861 
0.920 

0.939 
0.951 

3,728.68 1.000 l3Cl2-2378-TCDP ISO 
16.44 1.012 

1.015 

1.019 
19.04 1.025 

1.030 

1.043 

1.051 

Printed: 13:17 01/11/98 

70 



P~e No. 
01/ll/98 

Compound/ 

2 Listing of X980083B.dl::lf 
Matched GC Peaks I Ratio I Ret. '1'ime 

- ~Z .... QC.Log Omit Why •• RT. OK Ratio Total.Area ••• Area.Peak.1 •• Area.Peak.2 .. Rel.RT Compound.Name •• II> •• Flags. 

oc WH 22:52 RO 1.66 5.12 1.065 
oc WH 23:08 RO 3.49 3.86 1.078 
oc WH 23:16 0.84 79.28 1.084 
oc WH 23:28 0.81 3.99 1.093 
oc WH 23:44 RO 0.48 3.56 1.106 
oc WH 23:48 RO 2.18 4.62 1.109 

316-318 3 Peaks 6,714.47 

----------------------- Above: TCI>P I TCDD Follows ----------------------
13Cl2-TCDD 0.65-0.89 0.901-l.099 
332-334 DC NL 0:00 

DC SN 19:53 
20:12 
20:29 
21:08 

oc SN 21:14 
21:36 
21:58 

332-334 5 Peaks 

Columo Description ........... . 

M_Z -Nominal Ion Mass(es) 
.. RT. -Retention Time (mm:ss) 
Rat.l -Ratio of M/M+2 Ions 
~ '( -RO=-Ratio outside Limits 

,_.el. RT-Re la ti ve Retention Time 

••• End of Report ••• 

RO 1.73 14.85 0.000 
RO 1.89 7 .95 0.984 

0.76 5,158.35 2,225.85 2,932.50 1.000 
0.78 6,562.13 2,866.51 3,695.62 1.014 

RO 0.31 36.32 15.80 50.50 1.046 
0.66 9.48 1.051 

RO 1.10 19.88 12.32 ll.23 1.069 
RO 1.04 16.87 9.94 9.53 1.087 

11.793.55 

"Why" Code Description ........ . 

WL-Below Retention Time Window 
WH-Above Retention Time Window 
SN-Below Signal to Noise Level 
<H-Below Method Detection Limit 

NL-Channel Specific Noise Level 

QC Log Desc ........ . 

A-Peak Added 
K-Pealt Kept 
0-Pealt Deleted 
T-Time Changed 

M-Pealt Area Changed 
N-Nama Changed 

X-Ether Interference 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive • Durham, North Carolina 27713 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

13Cl2-2378-TCDD ISl 
13Cl2-1234-TCDD RSl 

Printed: 13:~ ~/11/98 



e1 eq1 1 1 + o •r1e 
303.9016 Bllf11J(256,30,-3.0} P1CD(5,3,l,O.l0-,1580.0,0.00fl,8,8} 
Sample 1'azt1RS-lOO 81.le 1'.ZCI 1'1fIUQLJI UBS 
10 .&l. 11l5 

U.64B4 

.U.84B4 

Al.75B4 

.AJ..36B5 

17·100 18100 19100 20100 22100 23100 
81le1%!180083 11-884 Aeq1 7-~-1998 16135109 QC III+ Volt•r1e SIB AutoSpeo Noi•e11655 
305.8987 Bllf11J(256,30,-3.0} P1CD(5,3,l,O.l0-,6620.0,0.00fl,8,8} Tbrp1ZCON1!_1"1' 
Sample 1'azt:RS-l00 81.le 1'.ZCI 1'BUli1QLB UBS 
10 Al. 7B5 

80 

60 

40 

20 

Al.63B5 

A5.59B4 

A4.98B4 

19100 

A9.61B4 

P1l•1%!180083 11-884 Aeq1 7-JAN-1998 16135109 QC BI+ Volt•r1e SIR AutoSpee No1••11990 
315.9419 BSUB(256,30,-3.0} PICD(5,3,l,0.10-,7960.0,0.00fl,P,P} Brp1ZCONP_1"r 
Sample '!'ext:RS-100 Pile '!'aJrt: f'RIANQLZ LABS 
10 A.2. 4B7 

80 

60 

40 

20 

A6.63E4 

3.5B4 

.2.3B4 

5.0E4 

3.7E4 

2.5E4 

l.2E4 

7.5E6 

6.0E6 

4.5E6 

3.0E6 

l.5E6 

o~_,._,.--,.--,........,.......,__,,_..,_.....-...-..-...-...-..................... ....,......,.....,._,....,........,.......,.....,.......,,_..,..._,......,.....,.-.,.-.,-.,-...-....,......,.......,.....,....,.....,._,._._o.oEo 
17100 18100 19100 20100 21100 22100 23:00 1'1Jll• 

P1le:Z980083 ll-884 Aeq: 7-JAN-1998 16135109 QC HI+ Volt•r1e SIR AutoSpec Noi•e11710 
317.9389 BSUB(256,30,-3.0} PICD(5,3,l,0.10-,6840.0,0.00fl,P,P} Brp1ZCONP_1"r 
Sample '!'llJCC:RS-100 Pile '!'aJrt: 1'RIANQLZ LABS 
10 AJ. 3E7 9.4E6 

80 7.5E6 

60 5. 6E6 

40 3.8B6 

20 l.9E6 

Al. 14B6 
o--r_,._,. ....... .......,.......,.....,,_..,_..,........-..-..-...-...-..................... ....,......,.....,._,.~.......,.......,.....,.......,,_..,..._,......,.....,.-.,.....,.....,-.,-...-....,.......,.. ...... ..,.....,._,.--...o.oEo 
17:00 18100 19100 20100 21100 22100 23100 1'1Jll• 

P1le1%!180083 11-884 Aeq1 7-~-1998 16135109 QC III+ Voltar1e SIB AutoSpec 
375.8364 Brp1J«:ONP_'l'T 
Sample '!'extiRS-100 Pile '!'ext1 1'1UANOLZ UBS 
10 

80 17135 

60 17 09 

40 

20 

7.7E4 

6.2B4 

4.U4 

3.lE4 

1.5B4 

o~_,.....,........,......,.......,.......,,_..,......,.-..-..-..--r-....,......,.......,......,.......,......,.._,. ....... ......,.......,.......,__,,_..,,_..,_...--...-..-..-..-..-..-........ .....--.-............. ....,..._,.--...o.oBo 
17100 18100 19100 ::10100 ::11100 22100 23100 1'.UZ. 
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e 1 t;ql I I ... 0 ll.ge 
319.8965 BST11J(256,30,-3.0} P1CD(5,3,1,0.10-,1688.0,0,00fl,7,7} 
S~l• '1'ert:RS•l00 711• '1'ert1 'l'RIANQLB UBS 
.10 

80 

60 

40 

20 

Al.19B4 

A:l.l6B4 

A.1.B:lB4 

.I.a. 78B4 
.U.88114 

Al.O:lB4 

.u. 0114 

A:l.98B4 

A:l.5:lB4 
A3.01B4 

18100 .19100 :11100 :l:l100 
711•1%980083 11-884 At;ql 7-J'AN-1998 16135109 QC IlI• Volc11.v• SIR AUCOS',p•t: No1••1471 
3:11. 8936 BSUB (256, 30, -3. OJ PICD( 5, 3, 1, 0.10-, 1884. O, O. OOfl,7,7) Bz;1ZCONI!'_'t"I' 
S~le '1'ert1RS•lOO 711• '1'ert1. ~ U1JS 
10 Al. 7BS 

80 

60 

40 
A3.88B4 

A.1.5SE4 

:10 

.18:00 .19:00 Zl:OO 2:1:00 
Pile1%.98008J #l-884 Aeq1 7-J'AN-1998 16135:09 QC EI• Voltage SIR AutoSpet: Noise:S224 
327.8847 BSUB(256,30,-3.0) PICD(S,3,l,0.10%,20896.0,0.00%,P,P) Ezp:ZCONP_'I"!' 
SllltlPl• 'l'ezt:RS-100 Pile 'l'ext: '1'RIANQLB LA.SS 
10 A4. 7E7 

80 

60 

40 

20 

l8r00 l9r00 :lOrOO 21:00 22:00 
Piler.%.980083 ll-884 Ac::q1 7~J'AN-l998 l6:3St09 QC HI• VolC11.ge SIR AutoSpet: Noi•ei7260 
331.9368 BSUS(256,30,-3.0) P1CD(5,3,l,0.10%,29040.0,0.00%,P,P) Bz;rZCONP_'I"!' 
SUJtJl• 'l'ezt:RS-100 Pile 'l'ext: 'l'RIANQLB LA.SS 
10 A.2. 7B7 

BO 

60 

40 

20 

;J. 7B4 

:l. :lB4 

1. 6B4 

1.1B4 

S.4B3 

O.OBO 
'1'.im• 

4.6B4 

3.7E4 

:l. 8E4 

.1. 8E4 

9.2B3 

O.OEO 
23:00 '1'im• 

.1. 3E7 

.1. OE7 

7.BE6 

5.ZE6 

z. 6E6 

O.OEO 
23:00 '1'im• 

7.9E6 

6.3B6 

4. 7B6 

3.ZB6 

.1. 6B6 

0 ..... ..-..,.......,.~ ............... ..-...,.......,.--.,.....,..~,.-....,.......,.~~ ..... --..... ..,......,.~~-.---~ ............ --..--.-..... ...-............ --........ --..--...... _.,... O.OEO 
18r00 l9r00 20100 2.ltOO 2:1:00 

7:il•1.r980083 11•884 At:qt 7-.nN-1998 16135109 QC BI• Voltage SIR AUCoSpec:: No1•e:4195 
333.9338 Bllf1B(:l56,30,-3.0} P1CD(S,3,1,0 • .10%,16780.0,0.00%,P,P} lbcptZCONP_'r'I' 
SUJtJl• '!'eJCC tRS•lOO P1l• '1'eJCC1 'l'RIANQLJl LA.SS 
10 A3. OB7 

80 
A:l.93B7 

60 

40 

:10 

:13100 '1'im• 

1.0B7 

8.3E6 

6.2B6 

4.1B6 

:l.1B6 

0.0110 
:13100 '!'im• 
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7ile1%!180083 ll-884 Acq1 7-JAN-1998 16135109 QC III+ Voltage SZR AutoSpec 
303.9016 1l:tcp1ZCONP_'l"l' 
Sample 'l'ezt1RS-lOO Pile 'l'azt1 'l'KUSOLB UBS 
10 . zo ll 

8 

7.3B4 

5.BB4 

4.4B4 

Z.9B4 

l.5B4 

........ --.--......-..-..-....-....--.-............ -..--. ...... ..-..--.-...... ...,......,......,.__,....,,__,.....,......,.......,.......,.....,.....,......,._,..__,__,,__,......,......,.... ...... ...,......,.......,......, ...... ..-•O•OBO 
17100 18100 19100 Z0100 Zl100 ZZ100 

7ile1%!180083 ll-884 Acq1 7-JAN-1998 11135109 QC BI+ Voltage SZR AutoSpec 
315.9419 1l:tcp1ZCONP_'l"l' 
Sample 'l'ezt:RS-100 Pile 'l'ezt1 ~LZ LABS 
10 Zl ZS 

40 

zo 

Z3100 'l'im• 

7.5B6 

6.0BI 

4.5B6 

3.0E6 

l.5B6 

O·~ .................. .....,.....,,.....,.....,.....,......,.......,..... ...... ..,.......,.....,.....,......,.._,.......,._,.....,....,,,,__,__,_..,....,.--,..._,.:...,.....,....,......,... ...... ..,.......,......,.......,....,.._,.......,.....,._._o.OEO 
17:00 18:00 19:00 ZO:OO Zl:OO ZZ:OO 33:00 'l'im• 

Pilet.%!180083 11-884 Acq: 7-JAN-1998 16135109 QC III+ Voltage SIR AutoSpec' 
319.8965 Jbc;:ZCONP_'l"l' 
S11111Pl• 'l'ext :RS-100 Pile 'l'e.re: 'l'RIANQLE LABS 
10 ' Zl 50 :J3:27 

20:55 

7.8E3 

O~__,__, ...... ,.-,......,.._..,.......,....,......,.....,.--..,.---,.--..-..-....-....... ...,..-,-....,.__,...., __ ,.-,......,......,.......,... ....... ...,.._,......,.__,. __ ,__,.......,......,.--.-...,.._,......,......,_..._O.OEO 
17:00 18:00 19:00 :JO:OO 21:00 2:J:OO 23:00 'l'im• 

Pil•:Z980083 #l-884 Acq: 7-JAN-1998 l6i35:09 QC BI+ Voltage SIR AutoSp•c 
331.9368 Il:tcp:ZCONP_'l"l' . 
Sample 'l'rurt:RS-lOO Pile 'l'axt:: 'l'RIANQLZ LABS 
10 20•29 

20:12 

zo 

7.9E6 

6.3B6 

4. 7E6 

3.2E6 

l. 6B6 

o~ ...... --.---..-.-..-.............................. .....,.__,---,......,........-...,.....,....,.._.,__.,.J......~ ...................................................... --.---..-.-..--.--.-................. _._o.oEo 
l7:00 18100 19:00 20:00 2lt00 22:00 23:00 'l'im• 

Pile:Z980083 #l-884 Acq: 7-JAN-1998 16:35:09 QC ZI+ Voltage SIR AutoSpec 
292.9825 Ibcp:ZCONP_'l'T 
Sample 'l'rurt:RS-100 Pile 'l'e.re: 'l'RIANQLE LABS 
10 18:28 20:26 20:58 21128 22:01 l. 787 

;.....,,,.,.._,.-...,..,.>..,,........__,,...,..,.~_._..,,._,......,,.-'.._,,,.._,""""...:.;~~...;:.~,:...;:.~~~,_.v-.ii..---../"Y'VW'.....,..\(Y'~"""'tl.3E7 
9:l3 19:51 

10 l.OE7 

40 6.IE6 

:JO 3.3E6 

o.....,.......,......,.....,.__,_..,__, ...... .....-....-..-...--..-..---.-.............. -.-...... ....,.....,......,.......,......,......,.....,.__,__,__,,.....,......,.....,.....,......,...-.,..... ....... -.-...,......,.... ............. ....,._._o.oEo 
17100 18100 19100 Z0100 21:00 32:00 23:00 'l'im• 

Pile1%!180083 11-884 Acq1 7-JAN-1998 11:35109 QC IlI+ Voltage SIR AutoSpec 
330.9792 1l:tcp1ZCONP_'l"l' 
S11111Pl• 'l'ezt1RS-100 Pile 'l'ezt1 'l'RIANOLZ LABS 
10 17:57 18131 l910:J l.7E7 

l.3E7 

l.OE7 

6. 7B6 

3.4BI 

....... --.---....-..-..-....-...... ....,.......,.....,.--..,.....,.--.--..-..,.......,...-.-...,......,._,.__,__,,__,......,........,.....,.... .................. ....,.....,......, __ ..-,......,......,.... ...... ...,.. ............ _,.--0.0BO 
18100 19100 Z0100 :Jl100 :J:J100 33100 'l'ime 
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I Peak Locate Examination: 7-JAN-1998:16:34 File:X980083 
Experirnent:XCONF_TT Function:l Reference:PFK 

I PPM Volts PPM Volts 
200 0.1621 200 . 0 .1619 ,,____. .--. 

~~ 

~ ~ 

Ji Ari .. 
' \~ ~ J 

ll ·~ '' ~ 

~l tk f'v..J A-.AtJ ~•.AJA.A J. A A A A A A • • ltA AM. A -
2.92. 95315 292.98245 293.01175 330.94615 330.97925 331.01235 

J 

()t 



TLI Project: 
Client Sample: 

"44376 
105-108 

{fl () I 

I 
Meth9d 23 PCDD/PCDF Analysis (a) 

Analysis File: T9801~ 

Client Project: 
Sample Matrix: 
TLIID: 

Sample Size: 
Dry Weight: 
GC Column: 

2,3, 7,8-TCDD 
1,2,3, 7,8-PeCDD 
1,2,3,4,7,8-HxCDD 
1,2,3,6, 7 ,8-HxCDD 
1,2,3, 7,8,9-HxCDD 
1,2,3,4.6,7.8-HpCDD 

· 1,2,3,4,6,7.8,9-0CDD 

2.3.7,8-TCDF 
1,2,3, 7,8-PeCDF 
2,3,4, 7 ,8-PeCDF 
1,2,3,4, 7 ,8-HxCDF 
1,2,3,6,7,8-HxCDF 
2,3,4,6, 7 ,8-HxCDF 
1,2,3, 7,8.9-HxCDF 
1,2,3,4,6, 7 ,8-HpCDF 
1,2,3.4,7,8,9-HpCDF 
1,2,3,4,6, 7 ,8,9-0CDF 

Total TCDD 
Total PeCDD 
Total HxCDD 
Total HpCDD 

Total TCDF 
Total PeCDF 
Total HxCDF 
Total HpCDF 

Culp Aluminum Alloys 
M23TRAIN Date Received: 12/17/97 
194-59-lA-lD Date Extracted: 12/29/97 

Date Analyzed: 01/06/98 

1.000 
nla 
DB-5 

Dilution Factor: n/a 
. Blank File: T980152 

Analyst: BR 

2.5 
10.2 
3.4 
4.5 
7.4 
5.4 
3.2 

,-----.. --a1PC ~2-_ 7 '-/ 
~52.7 .. '·6~$ 

67.9 1/Wr" 
. 42.9 

19.7 . 
12.3 
0.68 

11.7 
1.4 
1.7 

175 13. 
~ '7 2.cJ 9 
103 7 
11.0 2 

1~ .,. ... , 16 ~ 7 '-/ 
52IT ? zo 15 TCJO' .,.~o 

~ 7 '2.() 12 ~ ~ '20 
15.3 3 19.2 d=it;-7 

1f/9 ;J 

Page 1of2 

Triangle Laboratories, Inc.~ 
801 Capitola Drive • Durham, North Carolina 2n13 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

Spike File: 
!Cal: 
ConCal: 

SPX23704 
TF5D177 
T980148 · 

· · % Moisture: . n/a 
%Lipid: n/a 
% Solids: n/a 

0.78 
1.54 
1.24 
1.24 
1.22 
1.01 
0.82 

1.44 
1.47 
1.26 
1.26 
1.26 
1.33 
1.03 
1.09 
0.92 

26:22 
30:34 
33:37 
33:42 
34:01 
37:05 
40:56 

29:32 
30:14 
32:54 
33:00 
33:31 
34: 18 
36:00 
37:37 
41:09 

Q_ 

QPR 

SE_ 
E_ 
E_ 
E_ 

PR_ 

E_ 
SE_ 
QE_ 

SQE 
SE_ 
SE_ 
x_ 

X:?37 _PSR v2.0I. LARS 6.I0.(9111" 

Printed: 09713'1/15/98 



TLI Project: 
•. lient Sample: 

13C12-2,3,7,8-TCDF 
13C12-2.3. 7,8-TCDD 
13Ci2-1,2.3, 7 ,8-PeCDF 
13C12- l,2,3, 7 ,8-PeCDD 
13C12-l,2,3,6,7,8-HxCDF 
13C12-l,2,3,6.7,8-HxCDD 
13C12-1,2,3,4,6, 7,8-HpCDF 
13Ci2-1.2.3,4,6, 7,8-HpCDD 
13Ci2- l.2.3,4,6, 7 ,8.9-0CDD 

37CI.i-2.3. 7,8-TCDD 
13C12-2,3,4. 7 ,8-PeCDF 
13C12- l,2.3.4, 7 ,8-HxCDF 
13Ci2-1,2.3,4. 7.8-HxCDD 
13C12- l,2.3,4, 7 ,8,9-HpCDF 

13C 12-1,2,3, 7 ,8,9-HxCDF 
13C12-2,3,4,6, 7 ,8-HxCDF 

' 

44376 
105-108 

1.7 
2.7 
2.9 
3.3 
2.9 
2.2 
3.1 
4.1 
8.8 

3.7 
4.0 
3.8 
6.3 
4.0 

3.0 
2.8 

43.0 
68.7 
73.6 
83.3 
71.7 
54.3 
77.0 

102 
110 

92.6 
99.6 
94.4 

158 
101 

76.l 
70.4 

Method 23 PCDD/PCDF Analysis (a) 
Analysis File: T980153 

40%-130% 
40%-130% 
40%-130% 
40%-130% 
40%-130% 
40%-130% 
25%-130% 
25%-130% 
25%-130% 

70%-140% 
70%-140% 
70%-140% 
70%-140% 
70%-140% 

40%-130% 
40%-130% 

0.79 
0.80 
1.52 
1.49 
0.51 
1.18 
0.45 
l.01 
0.92 

1.52 
0.53 
1.19 
0.44 

0.52 
0.51 

25:42 
26:21 
29:31 
30:33 
32:59 
33:42 
35:59 
37:05 
40:55 

26:22 
30: 13 
32:53 
33:36 
37:36 

34: 18 
33:30 

Q_ 

Q_ 

Q_ 

l=·==e:{=====•=======:=•· .. ==•:====·=·===·=========·.===·==·=·==··.==== ===·==·=·= =====·==.-=-=· .. , .·•· =·=== =··· • ::::···· ···=·=·=·•·>=··==•:::::::: •• ::::.::::·:·•·::=:=:•:>·•=<·:=:. :=.·=·=·======:.<·.·=- .·.. =·=·=·==:: .. ,.. =·=·=•}>\=•·==:;:':= :=:::=•=•}===·=·==·=··=·=···. . . . . ·. = .·.·=· .. ···.··= =·= .·=·=·.·.·=·.·=·.·=·==·=====·=====-==· :=:::==·===::=·.·=·==·==· ···=·= = . . . . . . . . . . I 
•,:.:.•,.•,·,~,, .. ,·.·,,·',e ... ,,·,.·.,<= ... ,,,,o,·.·.,·.,.·'.",·=.·.·,·,,,e,.,.·.·,·,.rv.,·,.' .. · ... ·,·.·.·,,·•.: ... s,., .. , .. ,,t, .. ,·,a·.=·,,.·,n,·,.· .. ,.·.,a:,·.·.,w.·,,·,.,·,.·· ... ,.· ... =,,,,,s.====···:·•.= ••. ·· •••/='•<•' ,=· .. ,' .. ,, ················ ··· · · · ·· ..... ,.,.,,·=·=-=-=·=-:· <?>' ·==·=-=·=·:·:··.·.,.,.· ... ·.·.·. • ....... ·.·.·.· ............... ·.·.·.·.·.·. <:<>•.?.:: iR·.· ;;;;•w>:: .•• .. •.•• .. •.·.•:.::.:• .. ••.,.•:.· .. : .. '.•.•• .. :·.R ... T ... • .•.'.·= .. • .. ·•.• .. •.: .. '.·.• .. ::•.• .. =.•'.·=.'=.•.:• .. =.'.·.•·,•.•.·.'.•.E·,·,·,·,··'····,,· ... ·.·.·,·.·.··""·.··'.·.··.'.s·.',· .. · .. ' .. •.•.•.,•.'·.=• ... ··.·.·. • .'!::Z:: :~:~:::::::::·;:: :·:·~·:·:·:·:·.:·:::::::::·:·:-:::·:·:·:::::·:::::·:::::::::::::::::::::::::::::::}:\\\.r\:;::::::::::_ :·:···:·:::::::::·:<:::::::::::::;:::::::::::::::::::;::::::: );f\)j//\f/}\\ ·:··-:-:-:-:-:<·;:;:;:::;:;:;:;:::;:::fe::.-:;.·:·:·:······· ~::J . 

13Ci~- l,2,3.4-TCDD 
13Ci1-1,2.3, 7,8,9-HxCDD 

0.81 
1.17 

Daca Reviewer: ___ c£~-L...f"",Z _______ 01115/98 

Triangle laboratories, Inc.~ 
801 Capitola Drive• Durham, North Carolina 27713 
Phone: (919) 544-5729 ~ Fax: (919) 544-5491 

Page2of2 

26:10 
34:01 

X:?:l7_PSR v2.0l.l.ARS 6.10.alo 

Printed: 09:25 01/15/98 
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Initial .· ... Oate ... 

Oata Review By: 677 _I 1fr1fl Calculated Noise Area: 2.00 

The Total Area for each peak with an ion abundance ratio outside 

ratio limits has bean recalculated according to method requirements. 

Page No. l Listing of T980153B.dbf 

01/15/98 Matched Ge Peaks I Ratio I Rec. Time 

Compound/ 

M_Z ... ' QC. Log Omit Wby .. RT. OK Ratio Total .Area ... Area. Peak. l .. Area. Peak.2 .. Rel. RT coir;iound. Name .. IO .. Flags. 

TCDF 0.65-0.89 0.878-1.073 

304-306 DC NL 0:00 RO 2.85 2.35 0.000 

22:40 0.80 19.730.66 8. 772. 36 10.958.30 0.882 QE 

23:08 0.81 24,624.80 ll. 028. 30 13.596.50 0. 900 QE 

23:21 o.a1 24.162.70 10,792.50 13,370.20 0.909 QE 

23:43 0.86 113,145.70 52.377.40 60,768.30 0.923 QSE 

24:01 0.80 73,975.10 32,989.90 40.985.20 0.935 QE 

24:25 0.83 83,824.10 38,058.50 45,765.6C 0.950 QSE 

24:41 RO 0.90 61.582.73 31,292.20 34,792.50 0. 960 QSE 

24:53 0.82 97.515.10 43.928.80 53,586.30 0.968 QSE 

25:06 0.85 63,400.70 29.183.50 34,217.20 0. 977 QSE 

25:17 0.81 42.158.30 18.822.30 23,336.00 0.984 QE 

25:31 0.80 40.473.10 18,010.30 22,462.80 0.993 QE 

25:43 RO 0.95 63.393.44 34.073.50 35,815.50 1.001 23ia-TCDF AN SE 

26:06 0.87 50.651.20 23.585.80 27,065.40 l. 016 QSE 

26:18 0.80 40.702.10 18.132.20 22.569.90 1.023 QE 

26:33 0.81 7.508.21 3.369.58 4.138.63 l. 033 QE 

26:50 0.82 31!.61 140.53 l 7l. 08 l. 044 Q 

27:22 0.80 4.713.17 2.095.99 2.617.18 l. 065 Q 

27:35 0.79 l.265.07 5·59_9; 705.20 l. 073 Q 

304-306 18 Peaks 813.137.79 

13Cl2-TCDF 0.65-0.89 0.961-1.039 

316-318 DC NL 0:00 RO l.74 3.45 0.000 

oc WL 22:40 RO 2.44 8.92 0.882 
DC WL 23:08 RO 4.48 10.51 0.900 

DC WL 23:21 RO 2.21 11.03 0.909 

DC· WL 23:29. RO l. 39 20.07 0.914 

DC WL 23:43 RO 2.54 51.35 0.923 

DC WL 24:04 RO l.47 77.81 0.936 

DC WL 24:25 RO 2.21 44.98 0.950 

DC WL 24:41 RO l. 77 49.42 0.960 

24:53 RO. 2.07 60.94 71.16 34.43 0.968 
25: 30 RO l. 09 69.61 43. 01 39.33 0.992 

25:42 0.79 l.884.86 833.89 l.050.97 l.000 l3Cl2-2378-TCDF ISO Q 
26:06 RO l. 56 42.14 37 .15 23.el 1.016 

26: 18 RO l.34 45.17 34 .21 25.52 l.023 

oc WH 27:05 RO 2.35 7.65 l.054 

DC WH 27:35 RO l. 38 10.96 l. 073 
316-318 5 Peaks 2,102.72 

----------------------- Above: TCDF I TCDD Follows -~--------------------

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive • Durham, North Carolina 2n13 Printed: 09:25 01/15/96: 
Phone: (919) 544-5729 •Fax: (919) 544-5491 78 



Page No. 2 Listinq of T980153B.dbf 

01/15/98 Matched GC Peaks I Ratio I Ret. Time 

Compound/ 

M_Z •••• QC.Log Omit Why .. RT. OK Ratio Total.Area ... Area.Pealc. l .. 

rcoo 0.65-0.89 

320-322 DC NL 0:00 RO l.14 3.35 

23:55 0.78 32.139.20 14.123.50 

24:17 0.77 21,103.15 9.188.25 

24:34 0.78 9,007.22 3,953.61 

25:13 0.78 22. 731.86 9,964.66 

25:29 0.78 16,407.17 7 ,203. ll 

25:52 0.77 8,655.50 3,773.35 

26:10 0.78 8,081.92 3.543.83 

26:16 0.78 14,079.57 6,179.31 

26:22 0.78 2,106.84 925.35 

26:31 0.78 3,636.36 l,595.40 

26:40 0.18· 4,020.79 l,760.69 

26:53 0.78 l,243.23 546.45 

27:20 0.79 1,217.05 536.26 

320-322 13 Peaks 144,429c86 

37Cl-TCOO 

328 DC NL 0:00 3.44 

DC WL 23:55 166. 71 

DC WL 24:09 531.24 

DC WL 24:17 287.35 

24: 34 66.98 66.98 

25:01 3,268.57 3,268.57 

25:13 128.58 128.58 

25:29 90.03 90.03 

25:.:05 32.21 32.:n 

25:52 68.21 68.21 

26:09 55.77 55.77 

26:22 2,262.40 2.262.40 

26:31 77.49 77. 49 

26: 43 5,311.12 5,311.12 

27:2.0 7.89 7.89 

27:32 10.93 10.93 

27:37 7.97 7. 97 

27:43 10.92 10.92 

328 14 Peaks 11,399.07 

13Cl2-TCDO 0.65-0.89 

332-334 DC NL 0:00 RO 1.98 5.73 

25: 14 RO 0. 95 18.30 9.81 

26:10 0.81 2.834.11 l.264.87 

26:21 o·. 80 2.428.19 l.080.05 

26:40 RO 0.61 34.41 14.97 

332-334 4 Peaks 5,315.0l 

----------------------- Above: TCDD I PeCDF Follows 

Pee OF l. 32-l. 78 

340-342 DC NL 0:00 RO 1.20 2.62 

27:35 RO 1.12 53,788.38 32,694.90 

27:51 1.43 l.540.23 906.51 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive • Durham, North Carolina 2n13 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

Area. Peale. 2 .. Rel.RT COlllPOUlld.Name .. ID .. Flags. 

0.903-1.045 

0.000 

18,015.70 0.908 E 

11.914.90 0.922 E 

5,053.61 0.932 E 

12.767.20 0.957 E 

9,204.06 0. 967 E 

4,882.15 Q.982 E 

4.538.09 0.993 E 

7 ,900.26 0.997 E 

l,181.49 l.001 2378-TCDO AN 

2,040.96 1.006 

2,260.10 l.012 
595·, 78 1.020 

680.79 l. 037 

0. 924-l. 076 

0.000 

0.908 

0.917 

0.922 

0.932 

0.949 

0.957 

0.967 

0 .977 

0.982 

0.992 

1.001 37Cl-TCDO SURl 

1.006 

1.014 

l. 037 

1.045 

1.048 

l. 052 

0. 924-1. 076 

0.000 

10.34 0.958 

1.569.24 0.993 l3C12-1234-TCDO RSl 

l,3M!.14 1.000 l3Cl2-2378-TCDO ISl 
24.42 1.012 

---------------------
0. 931-l. 063 

0.000 

29.186.10 0.935 SE 

633.72 0.944 
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Page No. 

01/15/98 

Compound/ 

3 Listing of T980153B.dbf 
Matched GC Peaks I Ratio I Ret. Ti-

M_Z .... QC.Log Omit Why .. RT. OK Ratio Total.Area ... Area.Peak.l .. Area.Peak.2 •. Rel.RT Compound.Name .. ID .. Flags. 

340-342 

l3C12-PeCDF 
352-354 

352-354 

28:01 RO 1.25 
28:11 RO 1.08 
28:33 1.40 
28: 41 RO 1. 07 
28:51 1.38 

29:04 1.48 
29:09 1.34 
29:14 RO 1.20 
29:26 1.47 
29:32 

29:40 
29:48 

30:05 
30: 14 
30:25 
30:42 
30:52 

3,1: 09 
DC -'WH 31:36 

20 Peaks 

1.44 
l.48 

1. 47 
1.38 
1.47 
1.50 
1. 50 
l.48 
l.49 

1. 46 

l.32-1.78 

DC NL 0:00 RO l.16 
27:35 RO 2.63 

DC 

DC 

SN 27:43 RO 1.28 

SN 28:11 RO 0.64 
28:33 RO 2.06 
28:41 RO 2.56 

28:51 RO 1.17 
29:09 RO 2.57 

29:15 RO 2.23 
29:31 l.52 
29:40 RO l.90 
29:47 1.65 
29:56 RO l.04 
30:13 1.52 
30:24 RO 2.40 

DC. SN 30:53 RO 2.29 

DC SN 31:00 RO 1.14 
31:08 RO 2.26 
31:26 RO 0.75 

14 Peaks 

450.89 

1.691.39 
41,266.30 
76,271.82 
46,254.00 

15,887.94 
42.450.40 
48,347.34 
27,964.40 
37,339.20 
31,383.90 
40,938.10 

624.82 
48,078.00 

41,831.30 
2,439.53 
l,657.17 
3,560.26 

54.94 
563,765.37 

1. 22 

50.64 
4.69 

2.48 
28.69 

130. 66 

63.32 

24 .• 58 
44.47 

2,670.85 
43.76 
62.78 
5.54 

2. 641.13 
37.54 
2. 52 
3.47 

9.77 
4.41 

5,818.14 

274.07 

1.028.10 
24,037.00 

46,361.30 
26,837.20 

9,473.38 
24.300.60 
29. 387. 60 
16,650.70 

22,006.40 
18,715.70 
24,362.30 

361. 81 
28.588.90 
25, 071. 20 

l,464.09 

988.45 
2.128.84 

52.25 

23.18 
131.00 

38.49 
24.77 

38.89 
1,609.42 

32.58 
39.05 
3.37 

l,593.71 

35.28 

8.64 
2.68 

---------------------- Above: PeCOF I PeCOO Follows 

PeCDO 
356-358 

1. 32-1. 78 
DC NL 0:00 RO 1.02 

28:48 RO l.22 
29:14 
29:29 
29:36 

29:48 

l.55 
l. 54 
l.52 
l.55 

2.07 

49.412.09 
4.801.07 

29,982.10 
7,403.47 

20,654.24 

30,034.80 
2.916.34 

18 .191. 90 
4,468.33 

12,560.60 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive • Durham, North Carolina 2n13 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

218.42 0.949 
952.37 0.955 

17.229.30 0.967 
43,312.90 0.972 
19,416.80 0.977 

6,414.56 0.985 
18.149.80 0.988 
24.530.40 0.990 

ll.313.70 0.997 

SE 

SE 

SE 

SE 
SE 

15,332.80 1.001 12378-PeCDF 
12. 668. 20 1. 005 

AN E 

16.575.80 l.010 

263. 01 l. 019 

E 

E 

19,489.10 l.024 23478-PeCDF. AN E 
16.760,10 

975 .44 
668. 72 

l,431.42 

l. 030 
l.040 
1.046 
1. 055 

l. 071 

0. 364-1.136 
0.000 

19.86 0.935 

0.939 
0.955 

11.25 
51.24 

32.86 
9.64 

17.44 

l.061.43 
17.16 

0.967 
0. 972 
0.977 
0.988 
0.991 
l.000 l3Cl2-PeCOF 123 IS2 
l.005 

23.73 1.009 
3.23 l.014 

1.047.42 1.024 l3Cl2-PeCOF 234 SUR2 
14.72 l.030 

1.046 

l. 050 
3.83 l.055 
3.56 l.065 

0. 939-l. 022 
0.000 

24,660.70 0.943 
l,884.73 0.957 

11,790.20 0.965 
2,935.14 0.969 
8,093.64 0.975 

E 

Q 

SE 

E 
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01/15/98 

Compound/ 

4 Listing of T980153S.dbf 
Matched GC Peaks I Ratio I Ret. Time 

M_Z .... QC.Log Omit Why .. RT. OK Ratio Total.Area ... Area.Pealt.l .. Area.Pealt.2 .. Rel.RT compound.Name .. ID .. Flags. 

A 

356-358 

l3Cl2-PeCDD 

368-370 

368-370 

30:03 

30:16 
30:26 RO 

30:34 

30:39 

30:59 
11 Peaks 

1.55 

1.58 

0.84 

1.54 

1.55 

l. 5.2 

l. 32-1. 78 

DC NL 0:00 RO 1.20 

28:47 RO 3.01 

29: 09 RO l. 27 

29:15 RO 1.09 
29:29 RO 2.10 

29: 48 RO l. 89 
DC SN 30:02 RO 4.05 

30:14 RO .2.27 

DC SN 30:22 RO 1.92 

30:33 1.49 
DC SN 30:53 RO. 5.33 

31:00 RO 1.29 

DC SN 31:32 RO l.29 

8 Peaks 

12.393.62 
6,754.91 

2.615.81 

5,536.05 

l,245.86 

2,625.97 
143,425.19 

0.99 

43.73 

8.24 

7.04 
27.57 

14.33 
6.04 

11. 55 

4.82 

l.675.27 

1.40 
5.53 
2.98 

l.793.26 

7,531.10 

4,140.58 

1.590.00 

3,359.42 
·756.37 

l,585.56 

51.67 

5.01 
4.28 

22.68 

10. 54. 

10.27 

l,001.12 

3.36 

---------------------- Above: PeCDD I HxCDF Follows 

HxCDF 
374-376 

374-376 

x 

AX 

M 

MX 

AN 

M 

l3Cl2-HxCDF 

384-386 

1.05-1.43 

DC NL 0:00 RO 1.48 

3l: 57 

32:05 
32:14 

32:22 
32: 31· 

l.26 

1.18 
1. 23 

1.24 

l.28 

x 32:44 Rb. l.30 
32:54 1.26 

33:00 1.26 
33:07 1.27 

33:19 1.24 

X 33:26 RO 1.27 
33:31 

X 34:14 RO 
34:18 

34:23 
DC WH. 34:47 

15 Peaks 

1.26 
1.23 
1. 33 

1. 26 

1. 27 

0.43-0.59 

DC NL 0:00 RO 1.05 

31:56 RO 2.06 

32:05 RO 1.61 
DC SN 32:22.RO 3.27 

32:53 0.53 

133.15 

17.101.65 

45 .449 .20. 

3,709.53 

4,903.93 

3,149.19 

698.40 

27.385.20 
14.162.63 

2.616.76 
4,266.03 

621.00 
7,080.00 

l.155.00 
368.00 

l,324.00 

302.92 

133.990.52 

4.58 

8.37 

26.67 

l.45 
l.923.59 

9,543.13 

24,603.90 

2,044.94 

2.714.63 

1.765.64 

394.48 

15.260.60 
7,899.76 

1,465.07 

2,365.57 
347.00 

3,950.00 
637.00 
210.00 

738.00 

u. 40 

28.51 

668.31 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive • Durham, North Carolina 2n13 
Phone: (919) 544-5729 •Fax: (919) 544-5491 

4,862.52 0.984 

2.614.33 0.991 

1,890.00 

2.176.63 

0.996 

1.001 12378-PeCDD 

489. 49 l. 003 

l.040.4i l.014 

0. 869-1.131 
0.000 

17.15 0.942 

3. 93 0. 954 

3 .. 94 0.957 
10.81 0.965 

5.62 0.975 
0.983 

4.53 0.990 
0.994 

AN 

674.15 l.000 l3Cl2-PeCDD 123 IS3 

1.011 
2.61 1.015 

l. 032 

0.964-1.049 
0.000 

7,558.52 

20.845.30 

0.969 

0.973 

l.664.59 0.977 

2.189.30 0.981 

1.383.55 0.986 

303.92 

l.2.124.60 
6.262.87 

l.151.69 

0. 992 

0.997 123478-HxCDF 

1.001 123678-HxCDF 

1.004 

l.900.46 1.010 
274.00 1.014 

3.130 .. 00 
518.00 
158.00 

586.00 

l.016 234678-HxCDF 

l.038 
l.040 123789-HxCDF 

1.042 

l.055 

0.879-1.121 

0.000 

5.54 0.968 

17.66 0.973 

0.981 

AN 

AN 

AN 

AN 

1.255.29 0.997 13Cl2-HxCDF 478 SOR3 

SE 

E 

PR 
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Ol/15/98 

Compound/ 

5 Listing of T980l53B.dbf 

Matched GC Peaks I Ratio I Ret. Time 

M_Z .... QC.Log Omit Why .• RT. OK Ratio Total.Area ... Area.Peak.l .. Area.Pealt.2 .. Rel.RT Compound.Name .. ID .. Flags. 

384-386 

HXCDD 

390-392 

390-392 

13Cl2-HxCDD 

402-404 

402-404 

32:59 

33:30 

0.51 

o. 51 · 

DC SN 33:46 RO 0.33 

DC SN 34:02 RO 3.55 

34:18 0.52 

DC SN 34:30 RO 0.22 

6 Peaks 

2.213.12 

2.072 .07 

2.40 

0.63 

1,773.53 

4.62 

8,017.35 

751.65 

701.84 

606. 72 

Above: HxCDF I HXCDD Follows 

DC NL 
1. 05-1.43 

0:00 RO 0.77 

32:25 1.22 

32:52 

33:05 

33:16 

33: 37· 

33:42 

34:01 

1.21 

l.22 

1. 25 

l.24 

1.24 

1. 22 

7 Peaks 

DC NL 

DC SN 

1.05-1.43 

0:00 RO 

33:04 RO 

33:16 RO 

33:36 

33:42 

34:01 

34:11 RO 

5 Peaks 

2.14 

1.50 

2.64 

1. 19 

1.18 

1.17 

0.78 

8.74 

4,697.62 

ll,857.20 

7,632.77 

807.28 

876 .15 

1.334.98 

2.187.27 

29.393.27 

3.81 

14.56 

5.04 

l.513.94 

l.134.11 

2.185.31 

10.31 

4.913.23 

2,584.90 

6,494.05 

4,187.41 

447.92 

484.37 

737.95 

1,204.00 

9.76 

823.86 

640.10 

1.177.94 

5. 71 

l,461.47 l.000 l3Cl2-HxCDF 678 IS4 

l.370.23 l.016 l3Cl2-HxCDF 234 ALT2 

l.024 

l.032 

l.166.81 l.040 l3Cl2-HxCDF 789 ALTl 

l.046 

0. 958-l. 015 

0.000 

2.112.72 0.962 

5,363.15 0.975 

3,445,36 0.982 

359.36 0.987 

Q 

QE 
Q 

Q 

391.78 0.998 123478-HxCDD 

597.03 1.000 123678-HxCOD 

983.27 1.009 123789-HxCDD 

AN Q 
AN 
AN QPR 

0.970-1.030 

0.000 

6.50 

695.08 

544.01 

1.007 .37 

7.35 

0.981 

0.987 

0.997 13C12-HxCDD 478 SUR4 Q 
1.000 l3Cl2-HxCDD 678 IS5 Q 
1.009 13Cl2-HxCOO 789 RS2 

1.014 

---------------------- Above: HxCOO I HpCOF Follows ---------------------

HpCOF 
408-410 

408-410 

x 

0 

0 

l3Cl2-HpCDF 

418-420 

418-420 

o.aa-1.20 
DC NL 0:00 RO 1.26 

36: 00 1.03 

X 36:16 RO 1.08 

36:26 1.05 

D NH 37:06 RO 1.42 

D NH 37:21 RO 1.67 

37:37 1.09 

DC WH 38:11 1.10 

4 Peaks 

0.37-0.51 

DC NL 0:00 RO 

35:59 

DC SN 3 6: 2 6 RO 

37: 36 

DC· SN 37: 59 

2 Peaks 

1. 07 

0.45 

l.73 
0.44 

0.48 

6.43 

6.463.ll 

l.911.71 

1. 049. 87 

15 .22 

14.93 

582.52 

34.48 

10.012.21 

1. 84 

1.499.56 

1. 51 
l.176.39 

2. 72 

2,675.95 

3,287.09 

990.63 

536.57 

303.26 

468.35 

360.30 

Triangle Laboratories, Inc.®. Analytical Services Division 
801 Capitola Drive • Durham, North Carolina 2n13 
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0.998-l.053 
0.000 

3.181.02 1.000 1234678-HpCDF AN 
921.08 1.008 

513.30 1.013 

1. 031 

1. 038 

279 .26 l. 045 ·1234789-HpCDF AN 
1. 061 

0.944-1.111 

0.000 

l,031.21 

815.59 

1.000 l3C12-HpCOF 678 IS6 

1. 013 
1.045 13Cl2-HpCDF 789 SUR5 

1. 056 
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Page No. 6 Listing of T980153B.dbf 

01/15/98 Matched GC Peaks I Ratio I Ret. Time 

Compol.llld/ 

M_Z .... QC.Log Omit Why .. RT. OK Ratio Total.Area ... Area.Peak.! .. Area. Peak. 2 .. Rel.RT Compol.llld.Name .. IO .. Flags. 

---------------------- Above: 
HpCOF I HpCOO Follows ---------------------

HpCDO o. aa-i.20 0.976-1.006 

424-426 DC NL 0:00 RO 1.59 1. 84 0.000 

36:18 0.99 2.335.78 1,161.42 1.174.36 0.979 

37:05 1.01 2.247.54 l.128.65 l,118.89 1.000 1234678-HpCOO AN 

DC WH 37:37 1.19 6.39 1. 014 

424-426 2 Peaks 4.583.32 

13Cl2-HpCOO 0. 88-1.20 0. 973-1. 027 

436-438 DC NL 0:00 1. 06 2.35 0.000 

36: 16 RO 1.22 8.08 4.83 3.96 0.978 

DC SN 36:38 1.01 l.49 0.988 

37:05 1.01 l,604.33 807.10 797.23 1.000 13Cl2-HpCOO 678 IS7 

DC SN 37:23 RO 0.79 4.61 1.008 

37:26 1.17 6.15 3.32 2.83 1.009 

436-438 3 Peaks l,618.56 

---------------------- Above: HpCDO I Octa-CDO and COF Follows ----------
OCDF 0.76-1.02 

442-444 DC NL 0:00 0.96 a.as 

DC WL 35:16 RO 0.63 0.64 

DC WL 35:40 RO 0.42 O.i2 

DC WL 35:46 RO 1.76 0.54 

DC WL 36:02 o.ao 2.21 

DC WL 36:15 0.83 18.47 

DC WL 36:26 RO l.12 l. 08 

DC WL 36; 33 RO l. 50 0. 7:l 

DC ~ 36:39 RO 0.53 0.45 

DC WL 36:46 RO 0.34 0.93 

DC SN 37:05 RO l. 21 2.66 

DC SN 37:12 0.86 0.91 

DC SN 37:20 RO 1.11 1.53 

DC SN 37:36 RO 0.28 0.34 

DC SN 37:43 RO 0.26 0.47 

DC SN 37:49 RO l. 62 0.55 

DC SN 38:15 RO 1.67 1.10 

DC SN 38:31 RO 1.48 l. 66 

DC SN 38:39 RO 1. 07 0.55 

39:05 0.94 49 .16 

DC SN 39:15 0.79 1.00 

DC SN 39:26 0.98 0.99 

DC SN 39:33 RO 3.97 0.55 

DC SN 39:39 RO 0.61 1.40 

DC SN 39:52 RO 0.25 0.53 

DC SN 40:16 RO 0.32 0.89 

DC SN 40:20 RO 0.40 0.96 

DC SN 40:52 0.97 l.14 

DC SN 41:00 RO 1.83 1.53 

41:09 0.92 715.06 

41:25 0.93 57.23 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive • Durham, North Carolina 2n13 
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0. 902-1. 098 

0. 000 

0.862 

0. 872 

0. 874 

o. as1 

o. 886 

0.890 

0.393 

0.896 

0.899 

0.906 

0.909 

0.912 

0. 919 

0.922 
0.924 

0.935 

0.941 

0. 945 

23.82 25.34 0.955 

0.959 

0.964 

0.967 

0.969 

0.974 

0.984 

0.986 

0.999 

1.002 

343.02 372.04 1.006 OCDF AN 

:n .60 29.63 1.012 
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Compound/ 

7 Listing of T980l53B.dbf 
Matched c;c Peaks I Ratio I Ret. Time· 

M_Z .... QC.Log Omit Why .. RT. OK Ratio Total.Area ... Area.Peak.l .. Area.Peak.2 .. Rel.RT Compound.Name .. ID .. Flags. 

442-444 

OCOD 
458-460 

458-460 

l3Cl2-0CDD 
470-472 

DC 

DC 

DC 

DC 

DC 

DC 

DC 

SN 

SN 

SN 

3 

NL 

SN 
SN. 

l 

NL 

41:39 RO 0.61 

41:50 RO 0.49 
41:56 0.76 

Peaks 

o. 76-1.02 
0:00 RO 0.73 

40:56 0.82 
41:16 RO 1.29 
41:30 RO 0.68 
Peak 

o. 76-1.02 
0:00 RO 1.29 

2.06 l.018 
2.51 1. 022 
1.37 1. 025 

821.45 

0. 902-1. 098 
0.34 0.000 

1.055.02 476.03 578. 99 1.000 OCDD AN 

3.57 1.009 
2.48 1.014 

l,055.02 

0. 998-1. 006 
0.26 0.000 

40:55 0.92 2.360.58 l,131.89 l.228.69 l.000 l3Cl2-0COO IS8 
470-472. l Peak 2.360.58 

Column Description ............ "Why" Code Description ......... QC Log Oesc ........ . 

M_Z -Nominal Ion Mass(es) 
.. RT. -Retention Time (mm:ss) 
Rat.l -Ratio of M/M+2 Ions 

WL-Below Retention Time Window A-Peak Added 

OK -RO=Ratio Outside Limits 
Rel.RT-Relative Retention Time 

*** End of Repo~t *** 

WH-Above Retention Time Window 
SN-Below Signal to Noise Level 
<M-Below Method Detection Limit 
NL-Channel Specific Noise Level 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive • Durham, North Carolina 2n13 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

K-Peak Kept 
D-Peak.Deleted 
T-Time Changed 
M-Peak Area Changed. 
N-Name Changed 
X-Ether Interference 

Printed: 09:25 01/15/98 
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7ile:T980l53 #l-8l0 Acq:6-JAN-98 l6:06:09 EI+ Voltage SIR 70T Noise:l895 
303.90l6 r:2 BSUB(256,JO,-J.0) P1CD(9,5,5,0.05\,7580.0,l.OO\,r,T) ZzptNDB5US 
XllIAM;LE LABS Tezt:'l'Lil44376 l05-l08 mar - l6:09 
lOO AS .24E8 AJ • 3E8 A3. EB 

A3. 8lE8 4. 39E8 

l.BSES 
l.BlEB 

6.5E7 

5.2E7 

J.9E7 

2. 6E7 

l.JE7 

•...1..1...,...:.-,-..... ,..L.._,.}.""-,-..:..,...-.1.r---,....i...,-...,..=-,,.....~._,._...,__-i-J-~<=-~-r-.M.,.~'P'--r'--~""'-~~.i...,--....-._.--,.....~ ....... -...-....,...LO.OEO 
23: 00 24: 00 25: 00 :17: 00 

rile:T980l53 #l•BlO Acq:6-JAN-98 16:06:09 EI+ Voltage SIR 7 Hoise:665 
305.8987 r:2 BsUB(256,J0,-3.0) P1CD(9,5,5,0.05\,2660.0,l.OO\, ,T) Zzp:NDB5US 
'I!IlIANGLE LABS Tezt:'l'Lil44376 l05-l08 1!IHE • 16:09 
lOO A6. BES AJ. 8E8A3.42E8 AJ. 8E8 

80 

60 

40 
Al.36E8 

2.26E8 

A2.62E7 

Time 

6.5E7. 

5.2E7 

J.!JE7 

2.6E7 

l.JE7 

O•..;i..,:...,....l.....,. ..... .,-i-....,..l"'"""~..,_-4--...-1-,.~.,..::::..,.. ..... ,........,..~,........,..i..~~.,.i......,....Joo:,+-~ ....... :..._~....,..:....~...-...., ........... .....,. ..... ~._,.-..,-..,.,....J:..0.0EO 
23:00 24:00 26:00 27:00 Time 

:1'ile:T980l53 #l•8l0 Acq:6-JAN-98 16:06:09 EI+ Voltage SIR 7 Noise:l70.0 
315.9419 :1':2 BSUB(256,30,·3.0J PKD(9,5,5,0.05\,6800.0,l.OO\,',T) Ezp:NDB5US 
TRIANGLE I.ABS Tezt:'l'Lil44376 l05-l08 NJ. TIME• l6:09 
lOO AS. 4E6 2.3E6 

80 l.9E6 

60 l.4E6 

40 9.3E5 

20 4.6E5 

O.::_~...,... ..... --~_,.--,.....~~--:;:::::i...,_--;~.,._..c;;.~,.::::::::;:-::::::,,.,:::=.,__<=:o..L.,.1µ..,......._1.~.....:::,.._ __ _,. __ ,,__,.......,--....-..... --.--...,...LO.OEO 
23; 00 ' 24; 00 25: 00 26: 00 27: 00 Time 

File:T980l53 ll-8l0 Acq:6-JAN-98 l6:06:09 EI+ Voltage SIR 7 T Noise:973 
317.9389 :1':2 BSrTB(256,30,-3.0J PKD(9,5,5,0.05\,3892.0,l.OO\, ,TJ Ezp:NDB5US 
TRIANGLE I.A»S Xezt:'l'LI#44376 105-lOS INJ. TIME • 16:09 

100~ Al. 5E7 3.0E6 

80 2.4E6 

~ l.U6 

401 l.2E6 

201 5.9E5 

o....._..,..........,. .......... ....,........., ..... ..,..........,.--.,.........,.""""..-....,.. ..... ..-..,......,--..,..._..,::...,.......;:..J...~ ...... -.-..-. .................... ..,..........,. ............................... --. ..... .._J:,.O.OEO 
·23, 00 24:00 

rile:T980l53 #l-810 Acq:6-JAN-98 16:06:09 EI+ 
330 .. 9792 :1':2 Ezp:NDB5US 
TRIANGLE I.ABS Tezt:'l'LI#44376 105-108 

"'i 
23:l4 23·36 :14: 07 24:35 

so.22:42 

60 

40 

20 

25:00 
Voltage. SIR 7 T 

26:00 27:00 Time 

l.8E7 

l.5E7 

l.lE7 · 

7.4E6 

3.7E6 

0 ......................................................................................................................... ~ ..... ----............ ..._ ........................................................................................ __._o.oEo 
23: 00 24: 00 25:00 

:1'ile:T980l53 ll·BlO Acq:6-JAN-98 16:06:09 EI+ Voltage SIR 
375.8364 :1':2 Ezp:NDB5US 
TRIANGLE LABS Tezt:'l'Lil44376 105-108 
100 

80 

60 

26:00 
7 T 

INJ. 'rIKE - 16:09 

. 26: 06 

27: 00 

27·00 

27:31 
27:2 

Time 

2.9E5 

2.JE5 

l.8E5 

l.2E5 

5 .9E4 

._......,.....,.. __ ,_....,..._,. ..... ,.......,...-.--"!"9"'...,..°""'l..-..-.....,.--..-~i..:;:'""'-,.lo<:..,.......,.~_..-1£.,~.t!!::.:.O.:::~..L..~..-!._..:!.....,~ ........... __::,._l-.LL.O.OEO 
24 ~ 00 26: 00 27: 00 T.:l.a 23:00 
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'ile:'l'980l53 ll-810 Acq:6-JAN-98 16:06:09 EI+ Voltage SIR 70T Noiaeil079 
319.8965 1:2 BSUB(256,30,-3.0) PJCD(7,5,J,0.05\,4Jl6.0,l.00\,7,T) 7:rpiBDB5US 
TRIANGLE LABS Te.r:t:T.Lil44376 105-108 DtJ. T:Oa • 16:09 
100 

80 
A9.l9E7 

J.4E7 

2. 7E7 

60 A9. 96E7 2.0E7 

40 l.4E7 
AJ.95E7 

20 6.8E6 
A5.J6E6 

o-i.+---+---.,..,_-.::.....-1--..lo.,.........,--....,..--...... ~~_,.--..,___.'..-'..._,""""-...,......_~~~.._~~:.-.., ...... ....,..__.~--............. --...,..L-o.oro 
24:00 25:00 ' 26100 27:00 

7.ile:T980l5J ll-810 Acq:6-JAN-98 16:06:09 EI+: Voltage SIR 70T Noiaei94J 
321.8936 7:2 BSUB(256,JO,-J.OJ P1CD(7,5,J,0.05~,J772.0,l.OO\,r,TJ 7:rp:BDB5US 
TRIANGLE LABS Te.r:t:TLil44J76 105-108 i INJ. 'l'IHE • 16: 09 
100 ;. 

! . 

Tillie 

4.3E7 

80 3.4E7 
Al.l9ES 

60 Al.28E8 2.6E7 

40 l. 7E7 
A5.05E7 

20 8.6E6 
A6. 8lE6 

o~--4---,...i..-.:i.......-1-..-\.,_.....,--...,...--'-r-.....i.i:-......,.__;:..,_.....1.,....:o-,....L.-,.J--.;....:"'""-l.."'-r-.lo-..,C......, __ _,.. ...... ::;.., __ ,..........,.. __ ~o.oEo 
24: 00 25: 00 26: 00 27: 00 

7.ile:T980l53 ll-810 Acq:6-JAN-98 16:06:09 EI+ Voltage SIR 70T Noise:3203 
331.9368 r:2 BSUB(256,J0,-3.0) P1CD(7,5,J,0.05\,l28l2.0,l.OO\,r,T) Ezp:NDBSUS. 
TRIANGLE LABS Te.r:t:TLI/144376 105-108 INJ. TIME• 16:09 

Tillie 

100~ Al. 6E7 3.6E6 

soi l.OSE7 2.9E6 

60~ 2.2E6 
40 l.4E6 

20 7.2E5 

o....,. __ ...,... __ ..,... __ .,............, __ ...,.. __ ...,... __ ..,.... __ ...-....,. __ ...,.. __ ...,... __ .,...........,..-....,. ..... ...,_ ..... ..,....__.,..........,. __ ...,... __ ..,... __ ....---.--...... --...,..._o.oEo 
24:00 25:00 26:00 27:00 Time 

rile:T980l53 ll-810 Acq:6-JAN-98 16:06:09 EI+ Voltage SIR 70T Noise:l6l9 
333.9338 r:2 BSUB(256,30,-3.0) P1CD(7,5,J,0.05\,6476.0,l.OO\,r,T) Ezp:NDB5US 
TRIANGLE LABS Te.r:t:TLI/144376 105-108 ' INJ. TIME• 16:09 
100 Al. 7E7 

80 

60 

l.35E7 
4.4E6 

3.6E6 

2. 7E6 

40 l. SE6 

20 8.9E5 

o . ....,. __ ...,... __ ..,... __ ....-....., __ ...,.. __ ...,... __ ..,.... __ ,..........,. __ ...,.. __ ..,... __ ,..........,.,...........,. ...... :..,... ..... ..,....~,........,..--...... --....... --...-....... --...... --,...._o.oEo 
24:00 25:00 26:00 27:00 Time 

rile:T980l53 ll-810 Acq:6-JAN-98 16:06:09 EI+:voltage SIR 70T Noise:l7l9 
327.8847 F:2 BSUB(256,30,-3.0) P1CD(7,5,3,0.05\,6876.0,l.OO\,r,TJ Ezp:NDBSUS 
TRIANGLE LABS Tezt:TLil44376 105-108 ,

1

· INJ. TINE • . 16: 09 
100 AS. lE7 

so I 
60 

40 

20 

AJ.27E7 

A5.3lE6 

A2.26E7 

l.5E7 

l.2E7 

9.2E6 

6.2E6 

3.lE6 

O·....,.--= ...... -"';.,...:...::;;;:.,_....., ..... ....,.. __ ..,...""-..,....~..-....... --...... ---r---.... --;--....,..--.t..-...loo .... ~;.....~------....---....-....... --...... --,...._o.oEO 
24: 00 25: 00 26:00 27: 00 TiJlle 

lile:T980l53 ll-810 Acq:6-JAN-98 16:06:09 
330.9792 r:2 l!ap:NDB5US 
TRIANGLE LABS Te.r:t:TLil44376 105-108 
100 24·0 24:22 25·21 

EI+ Voltage SIR 70T 

l.8E7 

l.5E7 

l.lE7 

40 7.3E6 

20 3. 7E6 

o....,. __ -.---....... --..---..--....... --...,...--...---..--.----....--_,..--.,......__,,_.....,.---.---...---....-....... ---.---...---....--.--...... --...,..._o.oro 
24:00 25:00 26:00 27100 T1Jlle 
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ri:Le:T980l5J ll-8l0 Acq:6·J11N-9B-l6i06:09 EI+ Voltage SIR 70T Noise:793 
339.8597 r:2 BSUB(256,J0,-3.0) PJCD(7,S,J,0.05\,3l72.0,l.OO\,r,T) ~tNDB5US 
!l'RIAM;LE LAJJS Te.rt:'I'Lil44376 l05-l08 INJ. 1'Da • 16:09 
lOO A4 4EB A2.43EB A2.20E8 A2.86E8 6 ·JE7 

80 2.SlEB S.OE7 

60 J.BE7 

40 2.SE7 

20 l.JE7 
A2.l3E7 

0'..-i....:.......+~ ..... -----""'=---.....c~.L....,--'"-.-~:..,....J-.,.._-4.L...J.,.....:i:....,....1.....~....,.~-4---'~_,;.--~.._,.oo.-...~l...;:..._...,,_ __ .,.....--J:.O.OEO 
28:00 29:00 30:00 

rile:T980l53 ll-8l0 Acq:6-J11N-98 l6:06:09 EI+ Volt:age SIR 70T Noise:66J 
34l.8567 r12 BSUB(256,J0,-3.0) PJCD(7,S,J,0.05\,2652.0,l.OO\,r,T) ~tRDB5US 
!l'RIAJiGLE LABS Te.rt:'I'Lil44J76 105-lOB INJ. 1'DIE • l 
lOO A4 JES A2.45EB 

80 

60 

40 

20 

l.94EB 
Al.53EB 

Al.66EB 

Tue 

6.5E7 

S.2E7 

J.9E7 

2.6E7 

l.3E7 
Al.43E7 

o-~'--....i.,.---...---...-----,:-...... ----4-......1......-__....,...:....:...-.i....,,.._~"'-...l.r~-.-.1.-.....:......,---4----4----..;....~F>--~=-...,.. ...... :..;::.---....---..---.~o.oEo 
28:00 29:00 30:00 - I 3l:OO. Time 

rile:T980l53 ll-810 Acq:6-J11N-98 16:06:09 EI+ Voltage SIR 70T Noise:372 
351.9000 r:2 BSUB(2S6,30,-3.0) PKD(7,5,J,0.05\,l488.0,l.OO\,r,T) l:zp:NDBSUS I 
TRIANGLE LABS Tezt:TLil44J76 lOS-108 INJ. TINE 2 161:09 
100 Al. lE7 

80 

60 

Al.S9E7 

5.0E6 

4.0E6 

3.0E6 

40 2.0E6 

20 l.OE6 
Al.3lE6 

0·...:....,....::....,. __ ...,.. ______ .,....__, __ ..._,.~..::,..""-""?'---....... --~--..--....,.._.....,. ..... ,,_ __ ...... -4--~~...-----~----------------...---...---~o.oEo 
28:00 29:00 30:00 I 

rile:T980l53 ll-810 Acq:6·J11N·98 16:06:09 EI+ Voltage SIR 70T NoiEzsep:J.•ND2lBSUS ·, 
353.8970 P:2 BSUB(256,30,-3.0J PKD(7,S,J,0.05\,l284.0,l.OO\,r,T) 
TRIANGLE LABS Tezt:TLil44J76 105-108 INJ. XIHE 2 10::09 
100 Al. 6E7 

80 

60 

Al.05E7 

31:00 Time 

J.2E6 

2.5E6 

l.9E6 

40 , . l.3E6 

20 I 6.3E5 

o..L...,---..--------.----------...... ---..:;:::=--~---...-.....,---.. ....... ~~ ....... --...... __ --..1.,..._...;lo,----...-___;--------------.-----------~o.oEo 
28:00 

rile:T980l53 ll-810 Acq:6-JAN-98 
330.9792 r:2 Ezp:NDB5US 
TRIANGLE LABS Tezt:TLil44376 
100 27:38 28·09 2 ·25 

29:00 30:00 
16:06:09 EI+ Voltage SIR 70T 

31:00 

XIHE • 
31:23 

Time 

l.8E7 

l.5E7 

60 l.lE7 

40 J 7.3E6 

20 3.6E6 

o.....,,..........,. __ ...,.. __ ..,... __ .,....__, __ _,. __ ....,... __ ..,.. __ ..-__ ,..........,. __ ...,.. __ ..,.... __ .,.........,. __ ....,.. __ ...,.... __ .,......___,,__....,. __ ...,.. __ ...,.... __ .,...... __ ,...___,..o.oEo 

28:00 29:00 30:00 31:00 Time 
rile:T980153 ll-810 Acq:6-J11N-98 16:06:09 EI+ Voltage SIR 70T 
409.7974 r:2 Ezp:NDB5US 
TRIANGLE LABS Tezt:TLil44J76 105-108 INJ. TIHE • l :09 
100 J0·5l 

30:19 
Jl:ll 

JO J9 
28:41 

28:00 29:00 30100 31:00 
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e: 1 1 + o ge iae: 
355.8546 7:2 BSUB(256,30,-3.0J PlCD(7,S,J,0.05,,25l2.0,l.00,,7,!l') JCzpt.RDB5US 
1'1lIAMiOLZ LABS !l'ez:t:!I'Lil44376 l05-l08 INJ, !l'IJD: • 16:09 
lOO AJ. OE8 6.4E7 

Al.82E8 

80 S.lE7 

60 Al.26E8 3.8E7 

40 2.6E7 

20 l.3E7 
Al.59E7 

O.OEO 
28:48 29:00 29:12 29:24 29:36 29148 30100 30:12 30:24 JO 36 30:48 .31:00 

7ile:!l'980l53 ll-810 Acq:6-J1Uf-98 16:06109 EI+ Voltage SIR 70!1' Noi~e:6l9 
Jl:l2 31:24 !rime 

357.8516 7:2 BSUB(256,J0,-3.0J PlCD(7,5,3,0.05,,2476.0,l.00,,7,!l') Jizp::HDB5US· 
1'1lIANGI.E LABS !l'ezt:!l'Lil44376 105-108 .INJ. iJ;JCE • 16:09 
lOO A2. 7E8 I 

80 

Al .l8E8 
60 

40 

20 

AS. 09E7 

I 

I 
I 

I 
i 
j 

A2.l8E7 
.36E7 'Al. 04E7 

S.7E7 

4 .• 6E7 

3.4E7 

2.3E7 

l.lE7 

O.OEO 
28:48 29:00 29:12 29:24 29:36' 29:48 30:24 30:36 30:48 31:00 Jl:l2 31:24 !l'.illle 

7ile:!l'980l53 ll-810 Acq:6-J1Uf-98 16:06:09 EI+ Voltage SIR 70T Noise:299 
367.8949 7:2 BSUB(256,30,-3.0) PICD(7,5,3,0.05\,ll96.0,l.00\,7,!l') Ilzp:NDBSUS 
TRIANGLE LABS Tezt:!l'Lil44376 105-108 . INJ. 'ZIHE ,. 16: 09 
100 Al. OE7 4.0E6 

80 3.2E6 

60 2.4E6 

40 l.6E6 

20 8.0£5 

O O.OEO 
28:48 29:00 29:12 29:24 29:.36 29:48 30:00 30:12 30:24 30136 30:48 31:00 31:12 31:24 Tillie 

7ile:T980l53 #l-810 Acq:6-J1Uf-98 16:06:09 EI+ Voltage SIR 70T Noise:252 
369.8919 7:2 BSUB(256,30,-3.0) PICD(7,5,3,0.05\,l008.0,l.00\,7,T) Ilzp::HDBSUS 
'l'RIANGLE LABS Tezt:!l'Lil44376 105-108 INJ. 'ZIHE • 16:09 
100 A6. 4E6 2.7E6 

80 2.2E6 

60 l. 6E6 

40 l.lE6 

20 5.5E5 

0 0. OEO 
28:48 29:00 29:12 29:24 29:36 29:48 30:00 30:12 30:24 

7ile1T980l53 ll-810 Acq:6-J1Uf-98 16:06109 EI+ Voltage SIR 70T 
30:48 31:00 31:12 31:24 !l'.illle 

330.9792 7:2 Eip:NDBSUS 
'l'RIANGLE LABS Tezt:!l'Lil44376 105-108 16:09 
lOO 28•57 29:43 l.8E7 

80 l.4E7 

60 l.lE7 

40 7.lE6 

20 3.6E6 

O-;..,.....,.....,......,......,......, ................................ ...,..,...,..,...,..,...,..,,........,...,..,l"'T'",....... ....... ,...,...,l"'T'",........,,........,...,..,...,..,.....,.....,..,...;..,...; ............. ...,.., ............ ..,..,...,..,...,..,..,..,..,..,...,..,...,..,..,..,~o.ozo 
28:48 29:00 29:12 29:24 29:36 29:48 30:00 30:12 30124 30148 31:00 3l:l2 31:24 :r.ia 
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rile:T9SOl53 11•396 Acq:6·J11N·9S 16:06:09 EI+ Voltage SIR 70T Noise:43858 
373.S20S r:3 BSUB(256,30,-3.0J PJIJ)(7,5,3,0.05\,l75432.0,l.OO\,r,7') Krp:NDB5US 
'.I'RIANGI.E I.ABS Tezt: 'l'I.Il443_76 105•108 INJ. 'l'I1IE • 16: 09 
100 A2. 6ES 

so 
60 

40 

20 

A9.54E 
Al.53E8 

6.5E7 

5.2E7 

3.9E7 

2. 6E7 

l.3E7 

O·_i..,....t..--lP'-_..;:"""~-4--....:.......,_...:..-..,.....,,--+-___.""T'"..x._,,.__.~~.-.,.-lo--..-~-.-~....,..~......,.....::-.,.::.--...-~-.-~-...~~ O.OEO 
33:00 34:00 

rile:T980l53 ll-396 Acq:6·JAN·98 16:06:09 EI+ Voltage SIR 70T Noise:2972l 
375.8178 r:3 BSUB(256,30,-3.0) PJIJ)(7,5,3,0.05\,ll8884.0,l.OO\,r,T) Krp:NDB5US 
'.I'RIANGI.E I.ABS Tezt:'l'I.Il44376 105-108. INJ. TINE• 16:09 
lOO A2. SES 

so 
60 

40 A7.56E 

20 

Al.2lE8 

Tillie 

6 .2E7 

5.0E7 

3. 7E7 

2.5E7 

l.2E7 

O.OEO O..;:...,....t..--lP'---l~~-4-..:....-4-~--.----+---1.~,,,..,~__.~""-"""'~~..--~ ....... ~-.-~ ...... -='""'-~--....... ~ ........ ~--..~L 
32:00 33~00 34:00 

rile:T9SOl53 ll-396 Acq:6·J11N·98 16:06:09 EI+ Voltage SIR 70T Noise:l594 
.3S3.S639 r:3 BSUB(256,30,-3.0J PJIJ)(7,5,3,0.05\,6376.0,l.OO\,r;T) Ezp:NDB5US 

TRIANC;I.E LABS Tezt:'I'I.I/144376 105-lOS INJ. TIHE • 16: 09 · 
100~ A7. 2E6 A7. 02E6 

Tillie 

2.2E6 

l.SE6 

l.3E6 

S.9ES 

4.4ES 

O.OEO 

SOl A6.07E6 

:~~~ ........ ~-.-...::::::=--.......,. ........................ ....,.. ........ __ ,.... ........ +-............... -"'--.--........ ...---'..,...-"'-.. ................ ...-........ ..,... ........ ......,......:.. ........ ,.....;::: ..... ..,... ........ _,. ................ .,.-...... 
32:00 33:00 34:00 

File:T9SOl53 ll-396 Acq:6-J11N-98 16:06:09 EI+ Voltage SIR 70T Noise:l5l4 
3S5.S6l0 r:3 BSUB(256,30,-3.0J PJIJ)(7,5,3,0.05\,6056.0,l.OO\,r,TJ Ezp:NDB5US 
TRIANC;I.E LABS Tezt:'I'I.Il44376 105-lOS INJ. TIHE • 16: 09 
100 Al.46E7 Al. 7E7 

so 
60 

40 

20 

Al.l7E7 

Tillie 

4.3E6 

3.5E6 

2. 6E6 

l.7E6 

S.7E5 

0..._, ................ ...,... ........ ......,._._ ........ .,._ ........ _,..........,........,.,..._.......,.-f-........ .i.-,,......,,._..,..........,.__,, ........ ..L...,._~....,.. ........ __,...-........ ...,.... ........ ......,...-1. ........ .,....:::.-....,.....-...-,..... ........ _,... ........ L O.OEO 
32:00 33:00 

File:T9SOl53 ll-396 Acq:6·J11N-9S 16:06:09 EI+ Voltage SIR 70T 
392_.9760 r:3 Ezp:NDB5US 
TRIANC;I.E I.ABS Tezt:'I'I.Il44376 105-lOS 
100 32:00 32:12 32:35 33:04 33:16 

so 
60 

40 

20 

34:00 

34·3 

0--, ................ ...-........ ......,. ................ .,..-............................... .--........ ..,... ........ --, ................ ...,.... ........ ......,. ................ .--....................... __, ................ ...,..... ................................................................... .--............... __... 
32:00 33:00 34:00 

rile:T9SOl53 ll-396 Acq:6-J11N-98 16:06:09 EI+ Voltage SIR 70T 
445.7555 r:3 Ezp:NDB5US 
'.I'RIANSI.E I.ABS Tezt:'I'I.Il44376 105·108 INJ. TIHE • 16:09 
100 34·14 

so 
60 

40 

20 

32:43 

32:35 

33:26 

O..:i_,..~-,.~-=;:=-=:.....,~.L...,:=t-~~~,.C.:.:::....:;::....J:.....;...,.~~~~--.,....~.,.....~..-~./-~..-~...-~..,....L-~..J:. 
32:00 34: 00 

Tillie 

S.6E6 

6.SE6 

5.lE6 

3.4E6 

l. 7E6 

O.OEO 
Tillie 

4.6E5 

3. 7E5 

2. SES 

l.8E5 

9.2E4 

O.OEO 
Time 

89 









•l- Acq: -JAN-9 : : EI+ Vo tage SIR 'l' Noiae: 
44l.7428 7:4 BSC111(256,J0,-3.0) PICIJ(7,5,J,0.05\,860.0,l.00\,7,'l') Ez:p:NDB5US 
'l'RIANGLE LABS reie:'l'Lil44376 l05-l08 INJ. 'l'INE • l6:09 
lOO AJ. 3E6 6.0E5 

5.4E5 

4.8E5 

4.2E5 

J.6E5 

J.OE5 

40 2.4ES 

30 l.8E5 

20 l.2ES 

lO A2.38ES 6.0E4 

o...., __ ,.....,....,......,......,.....,.::;:....., __ ...,.......,.....,._.,__, __ ,_.,_..,.._,,_..,....,.....,... ....... ..,..-+-+....,.-...--.--...-...-..-...-..-...... -.-""""'--....;::-ll~ ..... ----~o.oEo 
36:00 37:00 38:00 39:0o 40:00 4l:OO 

rile:T980l53 ll-563 Acq:6-JAN-98 l6:06:09 EI+ Voltage SIR 70'1' Noise:224 
443. 7399 7:4 BSfJB( 256, JO, -3. 0) PKD( 7, 5,J, 0. 05\, 896. O, l. 00,,7, 'l') Ez:p:NDB5US 
'l'RIANGLE LABS 'l'eze:'l'Lil44376 l05-l08 INJ. 'l'IHE • l6:09 
lOO 

90 

70 

60 

50 

40 

301 

201 

lO~ A:2.53E5 

42: 00 'l'i.me 

6.5ES 

S.9ES 

5.2ES 

4.6ES 

3.9ES 

3.3ES 

2.6ES 

2.0ES 

l .. JES 

6.SE4 

o...,,..... ...... ,.....,......,......,.....,,..~ ............ ....,.----.----.--..--...-...-.....-...-............. -.--+_..,.__,.__,__, __ ,.,__ __ .,......,.......,.....,......,..."""" ....... _..~ .... --1--.--~ 
36:00 37~00 38:00 39:00 40~00 41:00 

O.OEO 
42:00 Time 

rile:T980153 #l-563 Acq:6-J'AN-98 16:06:09 EI+ Voltage SIR 70T 
430.9729 r:4 Ezp:NDBSUS 
TRIANGLE LABS 'l'ezt:'l'L.I/144376 l05-l08 l6:09 
l0013S:l6 36:10 36:43 37:08 6.0E6 

90 5.4E6 

80 4.8E6 

701 4.2E6 

601 3.6E6 

501 3.0E6 

40
1 

2.4E6 

303 l. 8£6 

20 l .:2E6 

lO 6. OE5 

o .............. ,.......,.....,.......,.....,... ................................. ~----.....-...-..--...--.-.............................. ~ .............. ~----.....--------------------.. ....... ~--~o.oEo 
36:00 37:00 38:00 39:00 40:00 4l:OO 

7ile:'l'980l53 ll-563 Acq:6-JAN-98 16:06:09 EI+ Voltage SIR 70'1' 
513.6775 7:4 Ezp:NDBSUS 
TRIANGLE LABS reze:'l'Lil44376 l05-l08 INJ. 'l'IHE - l6:09 
100 39·04 

42: 00 Ti.me 

2.0E4 

l.8E4 

l.6E4 

l.4E4 

l .:2E4 

l.OE4 

8.lE3 

30 3 7 : 29· 6.lE3 

20 4.0E3 

10 2.0E3 

0......,,...... ...... ..-.,......,.......,.......,-............. ....,.._,.. .... --....., ....... ..-.,......,......,......,-..,... ..................... ...,... ....... -.. ....... ~------.------------.-----.............. --~o.oEo 
39:00 40:00 41:00 42: 00 !l'i.me 



:i. e: o ge oise: 
457.7377 1':4 BSUB(256;30,-3.0J P:tJJ(7,5,3,0.05\,3l2.0,l.00\,7,TJ l::rp1NDB5US 
'l'RIANr;I.E LABS Tezt:'l'Lil44376 105-108 INJ. 'J!IK1: • 16109 
100 A4. 8.SES 

80 6.8E5 

60 5.lE5 

40 3.4E5 

20 l.7E5 

O.OEO 
40:54 41:00 41106 41'12 41:18 41:24 41:30 T.ille 

rile:'l'980l53 11-563 Acq16-J11N-98 16106:09 EI+ Voltage SIR 70TNoise:l08 
459. 734 8 1':4 BSUB( 256, JO, -3. 0] P:tJJ( 7, 5,J, 0. OS\, 432. O,l. 00\,7, TJ Zzp:NDBSUS 
'l'RIA.NbLE LABS Tezt:'l'Lil44J76 105-108 IBJ'. TINE• 16:09. 
100 AS. 9E6 l.lE6 

80 8.4E5 

60 6.3E5 

40 4.2E5 

20 2.lES 

O.OEO 
40:54 41:00 41:06 41:12 41:18 41:24 41:30 T.ille 

l'ile:T980153 111-563 Acq:6-JAN-98 16:06:09 EI+ Voltage SIR 70T Noise:89 
469.7779 1':4 BSUB(256,30,-3.0J PJCD(7,5,3,0.05\,356.0,l.OO\,F,T) Zzp:NDB5US 
TRIANGLE LABS Tezt:'l'Lil44376 105-108 INJ. TIHE • 16: 09 
100 Al. 3E7 2.0E6 

80 l.6E6 

60 l.2E6 

40 8.lES 

20 4.0E5 

O.OE.O 
40:54 41:00 41:06 41:12 41:18 41:24 41:30 Time 

File:T980153 ll-563 Acq:6-J11N-98 16:06:09 EI+ Voltage SIR 70T Noise:7l 
471.7750 P:4 BSCJB(256,30,-3.0} PJCD(7,5,J,0.05\,284.0,l.OO\,P,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:'l'Lil44376 105-108 INJ. TIHE "'. 16:09 
100 Al. 3E7 2.2E6 

80 l. 7E6 

60 l.3E6 

40 8. 7E5 

20 4.4E5 

O.OEO 
40:54 41:00 41:06 41:12 41:18 41:24 41:30 T.ille 

l'ile:T980153 ll-563 Acq:6-J11N-98 16:06:09 EI+ Voltage SIR 70T 
430.9729 P:4 Ezp:NDBSUS 
TRIANGLE LABS Tezt:'l'Lil44376 105-108 IBJ'. ma: • 16:09 
100 41 ·lO 41:18 6.0E6 

80 4.8:£6 

60 3.6E6 

40 2.4E6 

20 l.2E6 

0. OEO 
41130 2'ia 

94 



.. 
i I •. I • :·-ie ·:'sc ; -'D : i r.na-.rre. l Pe·I. ~a-.... '"'' .. . :!(. i. 'I.I 

' I HeLght 3.55 volt: Span 208 pp! : I 

; i I Systein fLL~ nawe t05JS i I 
I 

I I I Data rLLe name A=T98014S 
1,0 ResolLtLcn 10890 
I ~~ 2 

Ioni.zt Lon IOde EI• 
Swltch' i.rg vet.TIU 
Ref. masses 292.3825, 416.S768 

5 A 293 J 331 s !8 
B 304 K 332 T 379 
c 306 L 334 u 3i'6 
D · 316 ~ 340 y 419 
E 318 H 342 
F 320 0 352 

~ G 322 p 354 
H 328 Q l56 
I 331 R 358 i I 

i( : . 
I 

t' ~ iiL 
I ,, 

Ref. ms 41S.Si60 Peak top . HeLglt .36 vol ts Sjlil 200 PP1 "I 

!j. 

" ' 

95 



Fi e: 
303.9016 F:2 Exp:NDB5US 
Sample Text:TLI#44376 105-108 
100 23·43 

24:25 
80 

EI+ Vo T 

INJ. TIME 16:09 File Text:TLI#44376 105» 
24

: 
41 

24: 53 25: 06 
25· 3 26:06 6.6E7 

5.2E7 

60 26 : 18 3.9E7 

40 2.6E7 

20 l.3E7 

o-L-~..--~-.-~-.-~~~::._....-~~~--.---!~~~.-~--r:=---.-=-__:,~~~,-~~~~'-~~=----r-~--r---..::::.......,.-1-0.0EO 
24:00 

File:T980153 #1-810 Acq:6-JAN-98 
305.8987 F:2 Exp:NDB5US 

25:00 
16:06:09 EI+ Voltage SIR 70T 

26:00 Time 

Sample Text:TLI#44376 10.5-108 INJ. TIME 16:09 File Text:TLI#44376 105» 
100 23·43 24:25 24:40 24:5325:05 25·44 26:06 6.5E7 

25:17 
80 26:18 5.2E7 

60 25 : 30 3.9E7 

40 2.6E7. 

20 1.3E7 

O~·~.c__....~--.~~...---'---'...,..:::~-.--~--T==='--.-----=-«,.-~-.--~---.-=--~.-~-.--"°'=-.-~-"°'r--~~~-T=-=----.----==-==T--~_.1-o.oEO 
24:00 25:00 

File:T980153 #1-810 Acq:6-JAN-98 16:06:09 EI+ Voltage SIR 70T 
315.9419 F:2 Exp:NDB5US 
Sample Text:TLI#44376 105-108 INJ. TIME 
100 25·42 

80 

60 

40 

20 
24: 41 

26:00 Time 

16:09 File Text:TLI#44376 105» 
2.3E6 

1.9E6 

1.4E6 

9.3E5 

4.7E5 

0 ....l.-~~:::::::::::;:==o-==:::;:::::::::::,,-.-~...::::;:::::::::::::-,~~:;:::::,,--=--r::=::===r=:::::=::::,::::=:::~~-==;::::::::.-L,-~~~-r....,c;::.::::,,,.,.~===r=-~~~-.LO.OEO 
24:00 25:00 26:00 Time 

c.o 
m 



~ 1 e :T EI+ Vo tage SIR T 
339.8597 F:2 Exp:NDB5US 
Sample Text!TLI#44376 105-108 INJ. TIME 16:09 File Text:TLI#44376 105» 
10 0 2 8 : 3 3 2 . 41 2 8 : 51 2 9 : 0 9 2 9 : 3 2 . 29:48 30:14 

BO 29 : 26 5.0E7 

6.3E7 

60 3.8E7 

40 2.5E7 
29:04 

20 l.3E7 

o_..::;=:;.__....,...........::-.-~--r-~-.-.-.-~-.-..::;::::;...........-.-.-.-.-..--.--'-r-.-~~--.---,.---.-...-.--=;::...,.-.-...-.--.-.--.--.-::r__..,r-r-...,,=,-,h--r---r-y-,.-.--.-r--.---,.-.-:: ....... -.-P-o.oEo 
28:24 28:36 28:48 29:00 29:12 29:24 29:36 29:48 

File:T980153 #1-810 Acq:6-JAN-98 16:06:09 EI+ Voltage SIR 70T 
341.8567 F:2 Exp:NDB5US 
Sample Text:TLI#44376 105-108 INJ. TIME 
100 2 . 41 29: 14 

80 28:33 28:51 29:09 
29:32 

60 

40 

20 

30:00 30:12 30:24 30:36 Time 

16:09 File Text:TLI#44376 105» 
6.5E7. 

30:14 
5.2E7 

3.9E7 

2.6E7 

l.3E7 

0 _.,,...,...,......_,..-.-~....,....,.-.--.-r....,....,.-.--.-r-.--,r=r=:T-r--.--,r-.-~--..--.-.-~~-.-...--.--.,-,...::;:=.....--.--.,-,-.-...-.--~--r-...--.--....-r...,.......,._-.-..-.-.-r--,--,.-.-.--..::,,,_.,-..-..,_.o.OEO 
28:24 28:36 28:48 29:00 29:12 29:24 29:36 29:48 30:00 30:12 30:24 30:36 Time 

File:T980153 #1-810 Acq:6-JAN-98 16:06~09 EI+ Voltage SIR 70T 
351.9000 F:2 Exp:NDB5US 
Sample Text:TLI#44376 105-108 INJ. TIME 
100 

16:09 File Text:TLI#44376 105» 
5.0E6 

80 30:13 4.0E6 

60 3.0E6 

40 2.0E6 

20 l.OE6 
28:41 

O-i.,.....,...,.-.-,r-r--r-r-r=;,...,...-r:-r-,..:::;i"-T-"l""'T'::;=-,,...,...-r-r..,....,,...,..."FT"..,..,=r--..-,--.--.-=F-...--.---,-:,~r=r=;--,-.=~-.---.-.-...--.---.---.--r-~--.-.--.-;:..,......-=r=-.-.-...--.-.-.,i-0.0EO 
28:24 28:36 28:48 29:00 29:12 29:24 29:36 29:48 30:00 30:12 30:24 30:36 Time 



Fi e:T EI+ Vo tage .SIR T 
355.8546 F:2 Exp:NDB5US 
Sample Text:TLI#44376 105-108 INJ. TIME 16:09 File Text:TLI#44376 105» 
100 l.3E7 

80 l.1E7 

60 8.0E6 

40 5.3E6 

20 2;7E6 

0-1..,...-.-.;:::;:::::;::::.,._,r-T""-.-..--.--.-,--,,-,--r--.--.-=:;:::=.=rc;=::::;::..-r--i.....,...--.--'-..--r-.-.,.---:;~~=r=r=;==r=r=::i'~~r-r--r-~::::,:::,_-.--......,...~,.;...,-~O~OEO 
29: 54 . 30:00 30:06 30:12 30:18 30:24 

File:T980153 #1-810 Acq:6-JAN-98 16:06:09 EI+ Voltage SIR 70T 
357.8516 F:2 Exp:NDB5US 

30:30 30:36 30:42 Time 

Sample Text:TLI#44376 105-108 INJ. TIME 16:09 File Text:TLI#44376 105» 
100 8.3E6 

80 6.6E6 

60 5.0E6 

40 3.3E6 

20 1.7E6 

O..i,..-r-...=::;;:::::;:.-r--.--.r-r--r-..-.-.---Y-..-.-.-~:;:::=r=r===r===::.-..--.---.-..----.----.--,--r-r-kr=-=r=r==r=r=-=r=;==,;~~r-..----.--.--.-;::::::;.=-.---.-~--=;:::,.._,_..s::-0.0EO 
29:54 30:00 30:06 30:12 30:18 30:24 

File:T980153 #1-810 Acq:6-JAN-98 16:06:09 EI+ Voltage SIR 70T 
367.8949 F:2 Exp:NDB5US 

30:30 30:36 30:42 Time 

Sample Text:TLI#44376 105-108 INJ. TIME Text:TLI#44376 105» 
100 4.0E6 

80 3.2E6 

60 2.4E6 

40 1.6E6 

20 B. OE5 

0~-r--r-ir-T-r-~.....,-.--r--r-r-""T""'"T--r-r--r-~-r-.-r-T"""'T""-r-ir-r--r--,-,-,...-r---,-,r-r--r--,-,r-r--?--.-.-r-.--r-=;r==r:::::;:::::;=;r=t--,..-.-.-~0.0EO 

<D 
00 

: 54 30:00 30:06 30:12 30:18 30:24 30:30 30:36 30:42 

I, ;/ 



~ile:T980153 #1-3 Acq: -JAN-
373.8208 F:3 Exp:NDB5US 
Sample Text:TLI#44376 105-108 
100 32·31 

80 

60 

40 

20 32:3S 

EI+ Vo tage SIR T 

INJ. TIME 16:09 File Text:TLI#44376 105» 
4.9E6 

32:44 

4,0E6 

3.0E6 

2.0E6 

9.9ES 

0..L.--.---.----.--..---..-"'--r--.---.----.---.---.---=:;====r====r===::::;::::=---.---.---,,----..--.---==::::;=---~O.OEO 
32:26 32:28 32:30 32:32 32:34 32:36 32:38 32:40 32:42 32:44 32:46 32:48 Time 

File:T9801S3 #1-396 Acq:6-JAN-98 16:06:09 EI+ Voltage SIR 70T 
383.8639 F:3 Exp:NDB5US 
Sample Text:TLI#44376 105-108 TIME 16:09 File Text:TLI#44376 105» 
100 1.7E4 

80 1.3E4 

60 32 :)l 1.0E4 

40 6.6E3 

20 3.3E3 

0_._.,._-.---.----.---.---..----.--.-~-.----.---.---.-----.---,-.----.---.----.--..----,..-----.---.---.----.--.-0.0EO 
3 2 : 2 6 3 2 : 2 B 3 2 : 3 O 3 2 : 3 2 3 2 : 3 4 3 2 : 3 6 3 2 : 3 8 3 2 : 4 O 3 2 : 4 2 3 2 : 4 4 3 2 : 4 6 ·3 2 : 4 8 Time 

File:T980153 #1-396 Acq:6-JAN-98 16:06:.09 EI+ Voltage SJR 70T 
445.7555 F:3 Exp:NDB5US 
Sample Text:TLI#44376 105-108 INJ. TIME 
100 

BO 

60 

40 

20 

32:35 

32:29 

Text:TLI#44376 lOS» 
·3.8ES 

3.lES 

2.3ES 

1. SES 

7.7E4 

0 O.OEO 
32:26 32:28 32:30 32:32 32:34 32:36 32:38 32:40 32:42 32:44 32:46 32:48 'l'ime 



Fi e:T EI+ Vo age SIR T 
373.8208 F:3 Exp:NDB5US 
Sample Text:TLI#44376 105-108 INJ. TIME 16:.09 File Text:TLI#44376 105» 
100 3 · 54 4. OE7 

80 3.2E7 

60 2.4E7 

40 1.6E7 

20 7.9E6 

O..i-=:::::::::=._~~.:.__~~~~~~~~~~~~~~:::::::::==:;:::::=-.....,.~~~:::::;:::::=:;::==,._.."""T-__,.~.....-=;::::::::::::::=-~--~__LO.OEO 

32:54 33:00 33:06 
File:T98015~ ·1-396 Acq:6-JAN-98 16:06:09 EI+ Voltage SIR 70T 
383.8639 F:3. Exp:NDB5US 

33:18 Time 

Sample Text:TLI#44376 105-108 INJ. TIME 16:09 File Text:TLI#44376 105» 
100 32:53 2.2E6 

80 1.8E6 

60 1.3E6 

40 8.9E5 

20 4.4E5 

O..i_ __ .;::::::::..._,___,~----.----...~...----.---.~-.----r---..~-.----r-::::=;:===r==r=-~~.,.--.....---..~...--.---....~...-~-....;__...-._.. __ ---.r::...o;OEO 
32:54 33:00 33:06 

File:T980153 #1-396 Acq:6-JAN-98 16:06:09 EI+ Voltage SIR 70T 
445.7555 F:3 Exp:NDB5US 
Sample Text:TLI#44376 105-108 
100 

80 

60 

40 
32:53 

33:00 

33: 12· 33 :.18 ··. .Time 

16:09 File Text:TLI#44376 105» 
6.2E4 

I . 

·4.9E4 

·3. 7E4 

2.5E4 

20 1, 2E4 

0..1...:;;:::::::::;:::_-.---.~.......---.----...~.......::::=.---...~-.---~~-"---~-.-::=:::==:=..~~~~~~~~-.-::::::::::::==:==:::::::==::==::::=::::===:::_LO.OEO 

...... -· ·-·" 
0 

32:54 33:00 33:06 33:12 33:18 Time 



1. e: T 
!373.8208 F:3 Exp:NDBSUS 
Sample Text:TLI#44376 105-108 
100 

80 

60 

40 

20 

33:19 

EI+ Vo tage SIR T 

TIME 

33:26 

16:09 File Text:TLI#44376 105» 
1.2E7 

9.7E6 

7.3E6 

4.8E6 

2.4E6 

0 O.OEO 
33:18 33:20 33:22 33:24 33:26 33:28 33:30 33:32 33:34 33:36 33:38 33:40 33:42 Time 

File:T980153 #1-396 Acq:6-JAN-98 16:06:09 EI+ Voltage SIR 70T 
383.8639 F:3 Exp:NDB5US 
Sample Text:TLI#44376 105-108 INJ. TIME 16:09 File Text:TLI#44376 ·105» 
100 2.2E6 

80 1.7E6 

60 l.3E6 

40 8.7E5 

20 4.3E5 

0 O.OEO 
33:18 33:20 33:22 33:24 33:26 33:28 33:30 33:32 33:34 33:36 33:3B 33:40 33:42 Time 

File:T980153 #1-396 Acq:6-JAN-98 16:06:09 EI+ Voltage SIR 70T 
445.7555 F:3 Exp:NDB5US 
Sample Text:TLI#44376 105-108 INJ. TIME 16:09 ·File Text:TLI#44376 105» 
100 3 · 26 2. 5E5 

80 f. 2.0ES 
.7 

I lfi () 60 I l.SES 

40 9.9E4 

20 4. 9E4 

O_i,....~'F""'==r====r-~=r===-.--.-~-.-~.--.~--.~-.-=:==r===r===r===:r====;:===r===::;====;:::==r===r====i===i===;LO.OEO 
33:18 33:20 33:22 33:24 33:26 33:28 33:30 33:32 33:34 33:36 33:38 33:40 33:42 Time 



Fi e: EI+ Vo tage SIR T 
373.8208 F:3 Exp:NDBSUS 
Sample Text:TLI#44376 105-108 INJ. 16:09 File Text:TLI#44376 105» 
100 34:14 2.0E6 

·00 1.6E6 

60 l.2E6 

40 8.1E5 

20 4.1E5 

O_f__.::;===r===r---r~=r==:;::::::::_-,--.-~....--.-~....--.-~....--.~.--.-~.--.-~.---.~-.-=~:=::::;===;===r====;rLO.OEO 
3 4 : O 6 3 4 : O 8 3 4 : 1 O 3 4 : 12 3 4 : 14 3 4 : 16 3 4 : 18 3 4 : 2 O 3 4 : 2 2 3 4 : 2 4 3 4 : 2 6 3 4 : 2 8 3 4 : 3 O Ti me 

File:T980153 #1-396 Acq:6-JAN-98 16:06:09 EI+ Voltage SIR 70T 
383.8639 F:3 Exp:NDB5US 
Sample Text:TLI#44376 105-108 INJ. TIME 16:09 File Text:TLI#44376 105» 
100 l.6E6 

80 l.3E6 

60 9.8E5 

40 6.5E5 

20 3.3E5 

0 O.OEO 
34: 06 34: 08 34: 10 34: 12 34: 14 34: 16 34: 18 34: 20 34: 22 34: 24 34: 26 . 34: 28 34: 30 Time 

File:T980153 #1-396 Acq:6-JAN-98 16:06:09 EI+ Voltage SIR 70T 
445.7555 F:3 Exp:NDB5US 

·Sample Text:TLI#44376 105-108 INJ. TIME 
100 34 • 14 

80 

16:09 File Text:TLI#44376 105» 
4.6E5 

3.7E5 

60 2.8E5 

40 1.8E5 

20 9.2E4 

0 0. OEO 
34:06 34:08 34:10 34:12 34:14 34:16 34:18 34:20 34:22 34:24 34:26 34:28 34:30 



EI+ Vo tage SIR T 

16:09 File Text:TLI#44376 105» 
1. 2E7 

80 9.7E~ 

60 7.3E6 

40 ·4.8E6 

20 2.4E6 

O~==:r:=:::::::;:.__,_~-r----.--..~-r----.--..~~c:;::~~....--.-L.-~....--r--.~.--.---.:::::::::;===r===r~T--r---ir---r--r--LO.OEO 
33:18 33:24 33:30 

File:T980153 #1-396 Acq:6-JAN-98 16:06:09 EI+ Voltage SIR 70T 
375.8178 F:3 Exp:NDB5US 
Sample Text:TLI#44376 105-108 
100 

80 

60 

40 

20 
A2.74E6 

33:36 33: 42 Time 

16:09 File Text:TLI#44376 105» 
9.8E6 

7.9E6 

5.9E6 

3.9E6 

2.0E6 

0.J....==:r=::::;..~~~~~~~~~-.--~:=c;;:::::::::::,.__,..~~~--..~...---.-~~~~::::::::::;::=~=-o===-=----~--------.~O.OEO 
33:18 33:24 33:30 

File:T980153 #1-396 Acq:6-JAN-98 16:06:09 EI+ Voltage SIR 70T 
303.8639 F:3 Exp:NDB5US 

33:36 33:42 Time 

Sample Text:TLI#44376 105-108 'l'IME 16:09 File Text:TLI#44376 105» 
100 2.2E6 

80 1.7E6 

60 l.3E6 

40 8.7E5 

20 4 .. 3E5 

O....t..,.~"T-.....,..~r--r----ir---r-~~-r---r-~r--r---..---.--=-r==--.---.-~..-----y----,,---~--;:====r==r==r--.---.~-.----..~...-.LO.OEO 
33:18 33:24 33:30 33:36 33: 42 Time 



F1 e:T 
373.8208 

EI+ Vo tage SIR T 

Sample 16:09 File Text:TLI#44376 105» 
100 2.0E6 

BO 1.6E6 

60 1.2E6 

40 8.1E5 

20 4.1E5 

O..:L.:;==r===--__.=-==-::;::::::_~~..----.---....~-.---l..-----..--~-t..~..---..-----.~~--....-~.....=:::::~:===:::;::z==w:===r===rz==~o.oEO 
34:06 34:08 34:10 34:12 34:14 34:16 34:18 34:20 34:22 34:24 34:26 34:28 34:30 34:32 Time 

File:T9B0153 #1-396 Acq:6-JAN-98 16:06:09 EI+ Voltage SIR 70T 
375.8178 F:3 Exp:NbB5US 
Sample Text:TLI#44376 105-108 INJ. TIME 16:09 File Text:TLI#44376 105» 
100 AS. 8E6 AS. 86E6 1. 6E6 

BO l.3E6 

60 9.BE5 

40 6.5E5 

20 3.3E5 

0 O.OEO 
34:06 34:08 34:10 34:12 34:14. 34:16 34:18 34:20 34.:22 34:24 34:26 34:28 34:30 34:32 Time 

File:T980153 #1-396 Acq:6-JAN-98 16:06:09 EI+ Voltage SiR 70T 
383.8639 F:3 Exp:NDB5US 
Sample Text:TLI#44376 105-108 INJ. TIME 
100 

16:09 File Text:TLI#44376 105» 
1.6E6 

BO 1.3E6 

60 9.8E5 

40 6.5E5 

20 3.3E5 

0....l_-,---,~""T"'""--.-~.....---.-~"T'""".....,..-=::;:::::::_,....~-y----.-~..------.--~..---.--~.:::::::::=;::::==;::===r===;;===--====;e==.__====;,,__ __ __,.-===-1:-0.0EO 
34:06 34:0B 34:10 34:26 34:28 34:30 34:32 T. 



TLI Project: 
It ,.ient Sample: 

44376 
105-108 

,.,.-,\ 0 i 
L 1.J i 

Method 23 TCDD/TCDF Analysis (DB-225) 
Analysis File: X980084 

Client Project: 
Sample Matrix: 
lLI ID: 

Sample Size: 
Dry Weight 
GC Column: 

2,3,7,8-TCDF 

13~1r 1,2,3,4-TCDD - . 

Culp Aluminum Alloys 
M23TRAIN Date Received: 12117/97 
194-59-lA-lD Date Extracted: lZ/29/97 

Date Analyzed: OV07/98 

1.000 Dilution Factor: n/a 
n/a Blank Ftle: X980083 
DB-225 Analyst: KAS 

49.4 

3.5 86.7 40%-130% 

Spike File: SPC2NF04 
!Cal: XF24087 
ConCal: X980080 

% Moisture: n/a 
% Lipid: n/a 
% Solids: n/a 

0.78 21:30 E_ 

0.81 21:30 

0.80 20:28 

Data Reviewer. ___ _.tF...._?;_· ...... l ______ 01/11/98 

Triangle Laboratories, lnc.11t 
801 Capitola Drive • Durham, North Carolina 27713 
Phone: (919) 544-5729 •Fax: (919) 544-5491 

Page 1of1 CNP ....PSR TUii, LARS 6.I0.081 

Printed: 13:33 01/11/98 

lC1 5 



Initial •••• Date ••• 

Data Review By: ~~ _L1.1L1fi Calculated Noise Area: 2.00 

The Total Area tor eac:h peak with an ion abundance ratio outside 
ratio limits bas been recalculated according to method requirements. 

Pll9e No. 1 Listing of X980084B.dbf 

01/ll/98 MAtc:hed GC Peaks I Ratio I Ret. Time 

Compound/ 
M_Z •••• QC. Log Omit Why • .RT. OK Ratio Total.Area •.. Area.Peak.l •. Area.Peak.2 •. Rel.RT Compound.Name .• ID .. Flags. 

TCDP 0.65-0.89 

304-306 DC NL 0:00 0.78 3,630.14 

17:07 0.78 155,289.90 67,903.90 

17:45 0.77 3,104.58 1,352.02 

18:06 0.78 220,483.60 96,370.60 

18:13 0.77 181.477.60 79.156.60 

18:21 0.78 346,719.00 151.477.00 

18:31 0.78 179,887.50 78,779.50 

18:47 0.78 154,107.80 67,358.20 

18:56 0.78 337,259.00 147,338.00 

19:05 0.86 172,637.50 80,046.80 

19:10 0.69 166,572.40 67. 981. 80 

19:14 o. 78 441,386.00 192,838.00 

19:25 0.78 204,266.80 89,524.80 

19:45 0.77 994,948.00 434.202.00 

20:10 0.78 287,477.00 125,570.00 

20:16 0.78 49.475.40 21,730.20 

20:26 0.78 312,168.00 136,429.00 

20:37 0.77 290,893.00 126,895.00 

20:49 0.78 48,539.30 21.205.40 

21:00 0.77 409,332.00 178.518.00 

21:23 0.77 403, 907. ·oo 176,299.00 

21:30 0.78 290,292.00 126. 997. 00 

21:43 0.78 368,767.00 161,205.00 

21:57 0.77 448.171.00 195.548.00 

22:02 0.78 411,603.00 180,201.00 

22:43 0.78 246,237.00 107,736.00 

23:19 0.69 42,524.90 17,384.40 

304-306 26 Peaks 7,167,526.28 

13Cl2-TCOF 0.65-0.89 
316-318 DC NL 0:00 RO 0.93 57.06 

De: WL 17:14 RO 0.92 79.28 

oc WL 18:49 0.73 130.52 

oc WL 19:13 RO 1.34 218.81 

oc WL '19:44 RO 1.86 40.07 

oC WL 19:58 0.71 206.31 

oc WL 20: 10 0.85 565.38 

oc WL 20:25 RO 1.06 329.80 

21:00 RO 1.55 52.98 46.43 

21:06 0.79 26.87 11. 85 

21:30 0.81 24.298.10 10.895.00 

22:02 RO 1.29 80.96 58.83 

DC WH 23:16 RO 0.45 60.98 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive • Durham, North Carolina 2n13 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

0.790-1.095 

0.000 

87,386.00 0.796 B 

1,752.56 0.826 
124,113.00 0.842 B 

102,321.00 0.847 B 
195,242.·oo 0.853 B 
101,108.00 0.861 B 

86,749.60 0.874 E 

189,921.00 0.881 E 

92.590.70 0.888 B 

98,590.60 0.891 B 

248.548.00 0.895 E 

114.742.00 0.903 B 

560,746.00 0.919 B 

161,907.00 0.938 B 

27,745.20 0.943 

175,739.00 0.950 B 

163,998.00 0.959 E 

27,333.90 0.968 

230,814.00 0.977 E 

227,608.00 0.995 E 

163,295.00 1.000 2378-TCOF AN E 

207,562.00 1.010 E 

252,623.00 1.021 E 

231.402.00 1.025 B 

138,501.00 1.057 E 

25,140.50 1.084 

0.953-1.047 
0.000 
0.802 
0. 875 

0.894 

0.918 

0.929 
0.938 
0.950 

29.93 0.977 

15.02 0.981 
13,403.10 1.000 13C12-2378-TCDP ISO 

45.74 1.025 

1.082 

Printed: 13: 18 01 /11 /98 
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Page No. 
01/ll/98 

c CIZllpOUlld I 

Listing of lt980084B.dbf 
Matched GC Peaks I Ratio I Rat. ~ 

,_z .... QC.Log Omit Why •• RT. OK Ratio Tot&l. . .Area •.. Araa.Peak.l .• Area.Peak.2 .. Rel.RT Campol.llld.Nama .• ID .• Plags. 

0C: WH 23:45 RO 1.37 103.44 1.105 
316-318 4 Peaks 24,458.91 

----------------------- Above: TCDP I TCDD Follows ----------------------
l3Cl2~TCDD 

332-334 
0.65-0.89 0.901-l.099 

DC NL 0:00 
20:13 
20:28 
20:42 
20:48 
21:09 

DC WH .22:44 
DC WH 22:50 
DC WH 23:09 

332-334 5 Peaks 

Column Description ... "" ...... . 

M_Z -Nominal Ion Mass(es) 
.. RT. -Retention Time (mm:ss) 
Rat.l -Ratio of M/M+2 Ions 
OK ~RO=Ratio Outside Limits 
Rel.RT-Relative Retention Time 

\•• End of Report • •• 

RO l.76 28.59 0.000 
0.79 17,380.86 7,688.81 9,692.05 1.000 
0.80 20,140.88 8.942.48 ll.198.40 1.012 
0.82 30.26 13.59 16.67 1.024 

RO 2.24 7.86 9.94 4.44 1.029 
RO 1.0l 199.59 114.36 112.76 l.046 
RO 0.43 81.97 
RO l.:Zl 18.28 

RO l.07 27.38 
37,759.45 

"Why" Coda Description ........• 

WL-Below Retention Time Window 
WH-Abova Retention Time Window 
SN-Below Signal to Noise Leval 
<M-Below Method Detection Limit 
NL-Channel Specific Noise Level 

l.124 
l.129 
l.145 

QC Log Dase ........ . 

A-Peak Added 
K-Paak Kept 
0-Peak Deleted 
T-Time Changed 
M-Peak A:rea Changed 
N-Name Changed 
X-Ether Interference 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive • Durham, North Carolina 2n13 
Phone: (919) 544-5729 •Fax: (919) 544-5491 

l3Cll-2378-TCDD ISl 
13Cl2-1234-TCDD RSl 

Printed: 13: 18 01/11 /98 
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er cq: I I • 0 age 
303.9016 BST1B(:Z56,30,-3.0} P1CD(5,3,1,0.10fll,318783:Z.O,O.OIJ'll,P,P} 
Sample 'l'eJCC:'!'Lil44376 105-108 Pile 'l'eJCC1 2'll.I.UIQLB LABS 
10 . .&4. 4119 

so 
.U.93B9 

.&J.79B9 Al.SOB9 
.&J.76B9 60 Al.36B9 

4 Al.47E9 

I.BBS 

5.4B8 

4.lZS 

.&J.OSB9 2. 7B8 

1.4B8 

. Al. 14BB 
...... '-l--..-....--..-. ....... ~ ...... ,...111.,.....,....+-+-.,......,_~-t-....,..._,....,...,.--l'...,....,......, ...... _..,,_..,......,...,.._...,.,_.,....,.....,_..,_...,.....,..'-!O'~-..-i..O.OBO 

17:00 18100 19100 20100 21100 22100 23100 
P1.le1ZJ80084 11-884 Acq1 7-.:ta.N-1998 17121121 QC III• Voltage SIR AutoSpec Noise1lOl8lOB 
305.8987 BST1B(256,30,-3.0) PJCD(5,3,1,0.lfJ'll,4072432.0,0.00-,P,P) B1lp1ZCONP_'l"'l' 
S4111>le 'l'e.rt1'!'Lil44316 105-108 71.le 'l'eJCC1 !'R.I.UIGLB LABS 
10 .AS. 1B9 

80 
A:z.31B9 A:z.31B9 

A2.28E9 Al.95E9 60 Al. 76B9 

40 A1.39E9 

20 

'l'im• 

8.SBS 

7.0ES 

5.3E8 

3.SES 

l.SES 

o . .....,.'-lo ...... --.--.-.,...-i>--,_..,......,_...,....+--+-...,....,_~-f-....,......,....,....,.--1'._,.....,.....,~_..,.......,......,...,.._...,.,_..,.....,.....,_..,_...,......,......,.-.._,._.._o.ozo 
17:00 18:00 :ZO:OO 22:00 23:00 'l'ime 

P1.le:Z980084 11-884 Acq: 7-JAN-1998 17:21:21 QC BI• Voltage SIR AutoSpec Noise:15025 
315.9419 BS'O'B(256,30,-3.0} P1CD(5,3,1,o.10-,10100.o,o.oo-,P,P) Exp:ZCONP_'l"'l' 
Sample 'l'e.rt1'l'LI#44376 105-108 Pile 'l'e.rt1 'l'IUANQLB LABS 
10 .U. 9E8 2.5E7 

80 2.0E7 

60 l.5E7 

40 1.0E7 

20 5.1E6 

O·..,_....,.--.......,......,.__,,_.,__ ____ .,._.,...._...,.....,......,......,......,......,.....,.~....,. ................. --.-........,""'-~------..-..,......,.......-..,.....,......-....,......,.._,..-J..0.0EO 
17:00 18:00 19.100 20:00 21:00 22:00 23:00 'l'ime 

Pile:Z980084 11-884 Acq1 7-JAN-1998 17121121 QC BI• Voltage SIR AutoSpec Nois•1l6121 
317. 9389 BS'O'B (256, 30, -3. 0) PTJJ ( 5, 3, l, 0.1~, 64484. 0, O. 00-,P,P} Exp:ZCONP_'l"'l' 
Sample 'l'e.rt1'l'Lil44376 105-108 Pile 'l'e.rt: 'l'RIANQLB LABS 
10 Al. 4E8 3.2E7 

80 2. 6E7 

60 1.9E7 

40 1.3E7 

20 6.5E6 

o....,._,.--.. ................ ..-.--..---...-...... --...... ...-...,......,......,......,....,.....,......,.-,.._,._,......,......, ....... .....,,..._,..._,......,.....,._ ............ ..,.....,.....,... ..... ...,......,......,..~o.ozo 
17:00 18:00 19:00 20:00 21100 22100 23:00 'l'im• 

P1.le:Z980084 11-884 Acq: 7-.:ta.N-1998 17121121 QC BI• Voltage SIR AutoSpec 
375.8364 B1lp:ZCONP_'l"'l' 
Sample 'l'ext;1'l'Lil44376 105-108 Pile 'l'ext;1 'l'1UANQLB L.lBS 
10 2. 2B6 

1.8B6 
21114 21:48 

' 1.3B6 

40 9.0B5 

20 19118 17111 
18:57 20:14 

0 
17:00 18:00 19:00 20:00 21:00 22:00 23:00 
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e1 cq1 1 ' • o 1111• 
Jl9.8965 BSf1B(256,30,-3.0) PICD(5,3,l,0.10-,43912.0,0.00-,11,11) 
SCl/lfPle '1'mce1'!'Lil44376 105-108 1111• 'l'az'CI 2'RI.UJaLB L.lBS 
10 

80 A6.67B8 

60 

40 .A3. 41B8 A6.07BB 

18100 19100 20100 21100 22100 
P1le1Z980084 11-884 Acq1 7-~-1998 17121121 Qt: IlI+ Volt1111• SIR AutoSp•c No1••126314 
321.8936 BSf1B(256,30,-3.0) PICD(5,3,1,0.10-,105496.0,0.00-,P,P) ~:zr:oNJf_'l"r 
Sample '1'mcezTLil44376 105-108 111le 'l'az:1 'l'.RI.\NQLE LABS 
10 

80 AS.SSEB 

60 

40 

20 

18:00 19:00 20:00 21:00 22:00 
Jf1le:Z980084 11-884 Acq: 7-JAN-1998 17:21:21 QC BI• Voltage SIR Auto.spec No1se:11066 
321.8847 BSUB(256,30,-3.0) P1CD(5,3,1,0.10%,44264.0,0.00%,P,P} Ex:;;ltZCONP_'r'r 
Sample 'l'8'Ct::'l'LI#44376 105-108 P1l• 'l'e.rl:t 'l'RIANQLE LABS 
10 A3. 2BB 

80 A3.11E8 

60 Al. 63ES 

40 

20 

18:00 19:00 20t00 21:00 22:00 
P1le:Z980084 11-884 Acqr 7-JAN-1998 17:21:21 QC KI+ Volt1111e SIR AutoSpec No1se:14246 
331.9368 BSf1B(256,30,-3.0) PICD(5,3,1,0.10%,56984.0,0.00%,P,P) Ex;;l:ZCONP_'l"l' 
Sample 'l'eJCt:TLI#44376 105-108 P1le Te.rt:: 'l'RIANQLE IJ.BS 
10 AS. 487 

A7 .69B1 
80 

60 

40 

20 

18:00 19t00 30t00 21:00 32:00 
111le:Z980084 11-884 Acqt 7-J3N-1998 11:21121 QC BI• Voltage SIR Auto.spec No1•et8075 
333.9338 BST1B(256,30,-3.0} PKD(5,3,1,o.10%,32300.0,0.00%,11,11} lbcp1ZCONP_'l"J.' 
Sample 'l'ezt::TLil44376 105-108 111le 'l'ezt:1 'l'RIANOLZ LABS 
10 Al. 2B8 

80 A9.69B1 

60 

40 

20 

18100 19100 20100 21100 22100 

.as 

2.lB8 

l.08 

l.OBB 

5.2B7 

O.OBO 
33100 'l'ime 

3.3B8 

3.7E8 

2.0BS 

l.3E8 

6. 71l1 

o.o:so 
23:00 'l'ime 

8.0B7 

6. 4E7 

4.8E7 

3.2E7 

l.6E7 

O. OEO 
23:00 'l'ime 

2.4E7 

1.9E7 

1.4B7 

9.6E6 

4.886 

O.OEO 
23:00 'l'ime 

3.0B1 

2.487 

1.SB7 

l.2B1 

6.0Bf 

O.OBO 
23100 !':f.m 

lC1 9 



7 l•1Z9SOOS4. ll-SB4 Acq1 7-.:n.N-199S 17131131 QC BI+ Voltage SIR Autosp..:: 
303.9016 Ilzp1Z.CON7_'l"I' 
Sample T9ZC1'1'Lil44376 105-108 7ile ~ezt1 1'KI.lBGL2 LI.BS 
10 19 45 

so 
60 

40 

:zo 

19114 
1S1:Zl :Z0136 

21100 22102 
21143 

6.SES 

5.4ES 

4.US 

3. 7ES 

l.4BS 

o....,.1.4...,. ............ ...,.....,""""",.....:..~...-'"'"".;.....;:.-.,.......,.-.,,_-+-~....,......,_.....,.-+._.....,.....,......,_.,......,,...;...,....lo~~ ..... ..-...... t..-~----""-.-...... -'-o.oso 
17100 lSrOO · 19100 31100 22100 23100 !lime 

P1le1Z9SOOS4 ll-SS4 Acq1 7-.D.ll-199S 17121121 CIC III+ Voltage SIR Autospeo 
315.9419 Ilzp1ZCO~_'l"I' 
sample 'l'mce1'1'Lil44376 105-lOS 711• Tarf:I 'l'RIANOLZ LABS 
10 :Zl 30 3.5E7 

3.oz1 

1.5B7 

1.oz1 

5.U6 

o~_,._,.._,......,......,......,......,......,.....,.....,.. ..... ...,......,.,""""-,.....,....,.~....,,-,.c.,.....,.....,.....,._,....,.L,-~...,. ............................................ -.-. ....... -i;.o.oEo 
17100 1S100 19100 30100 :Zl100 2:Z100 33:00 Time 

1!1le1Z9SOOS4 ll-SS4 Acqr 7-.D.ll-199S 17:31131 CIC BI+ Voltage SIR Autospeo 
319.S965 Ibcp1ZCON?_'1"1' 
sample Tezt1'1'Lil44376 105-lOS Pile Tll%t:: TRIANQLB LABS 
10 17 57 

lS:30 

19:09 :Z01:ZS 

3. a:s 
3.us 

l.BS 

l.OES 

5.:ZE7 

....,. ................. ....,.......,.1.....,;..........-.-f.-...i-...-...-.............. ..,_,..,_,.,_-+-_..,..-'¥-......,.........,...~--..--.-c.,=-.;....>., ....... ,......~..-..-~...-~ ................... ...,....,.....,._._o.oEo 
17:00 1S100 19100 :Z0100 :Z1100 :Z:Z100 

· P1le1Z9SOOS4 11-SS4 Acqr 7-.:n.N-199S 17r31r:Z1 CIC BI+ Voltage SIR Autospec 
331.936S Ibcp:ZCON?_'l"l'· 
Sample Tezt1'1'Lil44376 105-lOS Pile Tll%t:: TRI.INQLB LABS 
10 :ZO :ZS 

30r13 

33100 Time 

3. 4E7 

l.9E7 

l.4E7 

9.6E6 

4.SE6 

......,....,. ...... ....,....,....,....., ....... ,......,.......,.....,.....,....,....,._.,,_..,.....,......,....,.....,__,,.......,......,....,....., ..... ....,....,.....,.....,,......,......,.......,....,,_,.....,......,.....,... ........... ....,. ....... o.oEo 
l7rOO 1s100 19100 30100 :Zl100 :z:z100 

P1le1Z9SOOS4 ll-SS4 Acq1 7-.:n.N-l99S l71:Zl1:Zl CIC BI+ Voltage SIR Autospec 
:Z9:Z.9S:Z5 Ibcp1ZCONP_'l"I' 
Sample Teztr'1'Lil44376 105-lOS 1!1le Tll%t:1 TRIANQLZ LABS 
10 l7::Z9 17:55 l9::ZO 31:51 :Z2:22 

BO 

60 

40 

20 

33100 Ti.me 

:Z3:07 :Z3:3l S.3ES 

6.7ES 

5.0ES 

3.3ES 

l. 7ES 

o-,.. ................. ,_....,......,.......,.......,.......,......,.....,......,.....,. ............ ,_....,.......,.......,.......,.......,......,.....,. ..... __,,_....,......,.......,.... ...... ...,....._ ...... ...,......,. ............ ..--...-...-...... -.-...... -..---o.oEo 
17100 18100 19100 30100 :Zl100 23100 23:00 T.1Jlle 

1!1le1Z9SOOS4 ll-S84 Aoqr 7-JAB-1998 17121121 ai:: BI+ Voltage SIR Autospeo 
330.9793 B%p1ZCONl'_'I"I' 
sample T91rt1'1'Lil44376 105-lOS 711• Tezt1 2'RZlNQLB LABS 
10 17110 17151 :ZO:lS :Z ,-""-.../""._..~-.;:Z~3,__10_0__,~:ZJ3~1~:z_s-+9.0ES 

1. as 
5.4E8 

J.a8 

l.BBB 

....,. ..................................... ....-....-.--...-...-...-.,..... ...... ...-...-....... -.--.--.-.................................... ......,......, ....... ,__,...-.,......,......,.......,......,..... ........... ...,..._,....,......,.._._o.o:ao 
17100 18:00 19100 20100 21100 22100 23100 ~.iJll• 
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PPM 
200 

~ 

~ 

; 
('vJ 

,.) 

292.95315 

y 

Peak Locate Examination: 7-JAN-1998:17:20 File:X980084 
Experirnent:XCONF_TT Function:! Reference:PFK 

Volts PPM 
5.2592 --- 200 ,___. 

fit ~~ 
(V 

,1 

v 

t 
~ 

\i1 

~ 
"' 

~ 
-

A ,_ 
- N 

I 

) 

292~98245 293.01175 330.94615 330.97925 

Volts 
5.6435 

J 

~ 
~ 
I 

~ 
\o.\ 

' 331.01235 



TLI Project: 
Client Sample: 

Client Project: 
Sample Matrix: 
TLI ID: 

Sample Size: 
Dry Weight: 
GC Column: 

2,3,7,8-'TC:])]) 
1,2,3, 7,8-PeC])D 
1,2,3,4,7,8-HxCDD 
1,2,3,6,7,8-HxC:])D 
1,2,3, 7,8,9-HxCDD 
1,2,3,4,6, 7,8-HpC:DD 
1,2,3,4,6, 7 ,8,9-0C])D · 

2,3, 7,8-'TC])F 
1,2,3,7,8-PeCDF 
2,3,4, 7 ,8-PeCDF 
1,2,3,4,7,8-HxCDF 
1,2,3,6, 7,8-HxCDF 
2,3,4,6,7,8-HxCDF 
1,2,3, 7 ,8,9-HxCDF 
1,2,3,4,6, 7.8-HpCDF 
1,2,3,4,7,8,9-HpCDF 
1,2,3,4,6, 7,8,9-0CDF 

44376 
109-112 

1~ -. 
•_. ~ 

Culp Aluminum Alloys 
M23TRAIN Date Received: 
194-59-2A-D Date Extracted: 

Date Analyzed: 

1.000 Dilution Factor: 
n/a Blank File: 
DB-5 Analyst: 

1.4 
6.6 
1.7 
2.7 
3.8 
2.6 
1.5 

EMPC 
32.7 
43.9 
29.0 
12.8 
8.3 
0.37 
7.2 
0.78 
0.82 

Method 23 PCDD/PCDF Analysis (a) 
Analysis File: T980W 

12117197 Spike File: SPX23704 
12/29/97 !Cal: TF5D177 
01/06/98 ConCal: · T980148 

n/a % Moisture: nla 
T980152 % Lipid: n/a 
BR % Solids: n/a 

0.79 26:21 
1.58 30:33 
1.22 33:37 Q_ 
1.24 33:42 
1.22 34:01 QPR 
1.01 37:05 
0.83 40:56 

~ 7 '1 SE_ 
~~ 1.50 29:31 
1/~1 1.48 30:14 E_ 

1.26 32:53 
1.31 33:00 
1.26 33:30 
1.24 34:17 PR_ 
1.04 35:59 
1.02 37:37 
0.85 41:09 

l·.·.·•.m .. •.•.·•·.·· .. •.o.· ..•. ·.·•.•.t .. :.•·.:.a .. • .. ·.••.· .. ·.1S.:_ .•. ·.·•.· .. · .. ·.•.••.•.:·•··········.·.··.••·.••·. >.. •>•·····•·•.········.·.<·•··········· · •::_:·•.'.J .. ~me .. •.·.:·.:_.••.tri9.>.·• .. •·.• ·. NU .. · ... ·.· .. · .. ·.m_ ....•..•..• t>et .•..•.... ·.·.··.·.··.· ....•... • ... · ... -.•.•.••.• .. ·.oo .. :.•:.:.···.•·•.•·• . .: .. •.:.·:.:_: .. • .... ·• .. _EM.: .. :.••-••.•·.:.•·.·.•.:·_.· .. ·.P .. _•·.••.· ... ¢ .. •·.:·.•·.••.:.: .. • .. •: .. ·.•··.•.•·.• ::• •::. • Y:E:L ::: ::: ··.::: \':::: ::::: : ••••••.••••••·.••.••.••.-•·.·•••.·•• .• ·.•• .. •: __ F_••· .. ••.•.ta .. •••••~-::.-·•·.······.··.: •.·.·.•.•• .. • ..... · .. · .. • .. ! . ·.·.·.·.·-:·.·.·:-:-:-:-:.:-:-:-:-:-::-::;.;:;:;:::::;:;:;::::·:::::::;:::;:;:;:;:::::::::::::;:;:·:·:·:·:········:· . 

'Total 'TCDD . 84.5 
'Total PeC])D 164 
Total HxC])D 55.8 
Total HpCDD 5.5 

'Total TC])F 48(J 7' .. , 

Total PeCDF .J2.9._.. 7:Z..() 

Total HxCDF 141 
Total HpC])F 9.2 

Triangle Laboratories, lnc . .a 
· 801 Capitola Drive • Durham, North Carolina 27713 
Phone: (919) 544-5729 • Fax: (919) 544-5491 
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E_ 
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SE_ 
E_ 
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X237_PSR vZ.01. LAJlS ~ 
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TLI Project: 
~':Iient Sample: 

13Ci2-2.3. 7,8-TCDF 
13C12-2.3.7,8-TCDD 
13Ci2-l,2,3, 7,8-PeCDF 
13C12-l,2,3, 7,8-PeCDD 
13C12-l,2,3,6, 7,8-HxCDF 
13Ci2-l,2,3,6, 7,8-HxCDD 
13C12-l,2,3,4,6,7,8-HpCDF 
13C12-l,2.3,4,6, 7 ,8-HpCDD 
13C12-1,2.3.4,6, 7,8,9-0CDD 

37CL-2.3.7.8-TCDD 
13C12-2.3.4.7,8-PeCDF 
13Ci:-l,2,3A. 7,8-HxCDF 
13Ci2-l.2.3,4, 7,8-HxCDD 
13C,2-l,2.3,4, 7,8,9-HpCDF 

13C12- l .2,3. 7 ,8 ,9-HxCDF 
13Ci2-2,3,4,6, 7,8, HxCDF 

44376 
109-112 

2.2 
2.8 
2.8 
3.4 
2.8 
2.5 
3.1 
4.1 
9.0 

3.5 
4.1 
4.1 
5.5 
4.0 

3.2 
2.9 

54.5 
70.6 
71.1 
85.8 
69.7 
63.3 
77.0 

103 
112 

88.6 
101 
102 
137 
99.4 

79.7 
73.6 

Method 23 PCDD/PCDF Analysis (a) 
Analysis File: T980154 

40%-130% 
40%-130% 
40%-130% 
40%-130% 
40%~130% 

40%-130% 
25%-130% 
25%-130% 
25%-130% 

70%-140% 
70%-140% 
70%-140% 
70%-140% 
70%-140% 

40%-130% 
40%-130% 

0.76 
0.79 

· l.54 
1.49 
0.52 
1.16 
0.43 
1.04 
0.91 

1.52 
0.53 
1.15 
0.42 

0.51 
0.52 

25:41 
26:21 
29:30 
30:33 
32:59 
33:42 
35:59 
37:04 
40:55 

26:21 
30: 13 
32:53 
33:36 
37:36 

34:17 
33:30 

Q_ 

Q_ 

Q_ 

l:_.•.·_•.s_,·.•-.-···.,·······-~---.•_c __ ._.·_ .•. '_,o_.'_,·.•· .. _•·.~--·-···•-e_••.·.•.•'.'_-.rv_.'_:_•.••.·••-••.••-•·_,·_s_·· .. ·_,······t·······-~-·-.·_.'_,'_'_~.'-•·.·~--··· .. ~.-'_.·.····,···.'_.·.•.•·-•.·········-~-•-·.'.• ... •.·.-.•.••.•,•.• ). :t]H f •Hf:. ?: •H> • f t<< •••••'••·}>•>':'/•'·':··· ••-•:•?> ?.:·• '•:l=&tifl••••. U :.'A:t '.••-•·.·•-•••.·•-••.·-.·•.••.•:.•·.·•.•.F_ .• _,._ •. _la_ ••..••.••. 9.s_ •• _ .•. '_•'_•_·.•·.·,·.•,·,_·•·! - ::::_:::::::::::·::::::::::::::::::::::::::;:::;:::::::;:::::::::;:::::;:::-:-:::-··:··;.:-.··· ... .. ·.·.·.···.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.··.·.·.·.:.:·:··-:-·-:-:-:-:·;.·.;.·.;.·.·.·.-.-.··· . 

13C12-l.2.3.4-TCDD 
· 13C12-1.2,3,7.8,9-HxCDD 

. 0.81. 
·1.16 

Data Reviewer: ___ ....:0:::..--~--.:...7 _______ 01/15/98 

Triangle Laboratories, Inc.~ 
801 Capitola Drive • Durham, North Carolina 27713 
Phone: (919) 544-5729 •Fax: (919) 544-5491 
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Initial .... Date ... 

Data Review By: ~ ...J_/ l.!2..1 "1 Calculated Noise Area: 2.00 

The Total Area for each peak with an ion abundance ratio outside 

ratio limits bas been recalculated according to method requirements. 

Page No. l Listing of T980154B.dbf 

01/15/98 Matched GC Peaks' I Ratio I Ret. Time 

Compound/ 
, M_Z .... QC. Log Omit Why . . RT. OK Ratio Total.Area ... Area.Peak. l .. Area. Peak. 2 .. Rel.RT Compound. Name .. 

TCOF 

304-306 

304-306 

l3Cl2-TCOF 

316-318 

316-318 

TCDD 

320-322 

0.65-0.89 0. 878-1. 073 

DC NL 0:00 RO 1. 09 4.51 0.000 

22:39 0.80 12,646.24, 5' 614. 06 ', 7,032.18 0.882 

23:08 0.81 13,761.79 6,144.32 7,617.47 0. 901 

23:21 0.79 14,125.51 6,242.97 7,882.54 0. 909 

23:43 0.80 69,194.90 30,772.50 38.422.40 o-. 923 

24:01 0.81 41,243.20 18,400.00 22,843.20 0.935 
'' 

24:25 0.81 48,048.70 21,470.10 26.578.60 0.951 

24:40 0.80 42,448.20 18,893.40 23,554.80 0.960 

24:53 0.80 58.573.50 25,972.90 32,600.60 0.969 

25:05 0.80 36,366.10 16.147.50 20,218.60 0.977 

25:17 0.80 23.120.30 10,256.90 12.863.40 0. 984 

25: 30 0.81 22. 784,. 00 10,180.90 12.603.10 0.993 

25:42 RO 0.94 60,792.77 32,130.40 34.346.20 l.001 2378-TCDF 

26:06 0.80 32,740.00 14,575.90 18.164.10 1.016 

26:18 0.80 25,020.30 11,142.40 13.877.90 1.024 

26:32 0.77 4,281.68 i,860.96 2.420.72 1. 033 

27:22 0.83 3,316.89 l,503.55 l.813.34 1.066 

DC WH 27:35 o.88 834.92 l. 074 

16 Peaks 508,464.08 

'0.65-0.89 ,0. 961-l. 039 

DC NL 0:00 RO l. 49 3.04 0.000 

DC WL 22:40 RO 1.36 9.31 0.883 

DC WL 23:08 RO 3.02 8.46 0.901 

oc WL 23:21 RO 2.71 5. 31 0.909 

DC WL 23:30 RO 1.47 13.66 0.915 

DC WL 23: 4.3 RO 2.54 29.28 0.923 

DC WL 24:03 RO l. 41 42.09 0.936 

DC WL 24:25 RO l. 84 27.10 0.951 

DC WL 24:39 RO l.17 62.22 0.960 

25:17 RO 0.54 79.19 34.45 63.36 0.984 

25: 30 RO 1.25 33.86 23.82 19 .13 0.993 

25:41 0.76 2.6aa.so 1.160.50 1.528.00 1.000 13Cl2-2378-TCOF 

26:05 RO l. 34 31.47 23.77 17.78 l.016 

26:18 RO 2.16 18.53 22.59 10 .47 1.024 

DC WH 27:05 RO l. 05 8.53 l. 055 

DC WH 27:35 0.72 22.57 l.074 

5 Peaks 2,851.55 

----------------------- Above: TCDF I TCOD Follows ----------------------

0.65-0.89 

DC NL 0:00 0.86 3.64 
0.903-1.045 

0.000 

ID .. Flags. 

QE 
QE 
QE 
QE 
QE 
QE 
QE 

QE 

QE 
QE 
QE 

AN SE 

QE 
QE 

Q 
Q 

ISO Q 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive• Durham, North Carolina 2n13 
Phone: (919) 544-5729 •Fax: (919) 544-5491 

Printed: 'f !64>1115/98 



Page No. Listing of T980l54B.dbf 

Ol/15/98 Matched GC Peaks I Ratio I Rec.· Time 

Compound/ 

M_Z •..• QC.Log Omit Why .. RT. OK Ratio Total . Area ... Area. Peak. l .. 

23:55 0.78 18.298.82 8,016.72 

24:17 0.79 ll.344.82 5. 011. 46 

24: 34 0.77 4,826.63 2,100.19 

25:13 0.78 12,393.57 5.418.78 

25:29 0.77 9,000.84 3.929.63 

25:51 0.78 4.860.02 2.125.26 

M 26:08 0.78 4,850.00 2,130.00 

M 26:15 0.78 7,960.00 .3.490.00 

AN 26:21 0.79 l,316.00 581.00 

26:31 0.77 2,123.64 925.05 

26:40 0.78 2,412.22 l,053.87 

26:53 0.80 742.93 330.60 

27:19 0.79 816.41 361.21 

320-322 13 Peaks 80,945.90 

37Cl-TCDO 

328 oc NL 0:00 2.23 

DC WL 23:55 94. 71 

DC WL 24:09 48.71 

DC WL 24:17 135.16 

24:34 31. 47 31 . .:.7 

25:01 l,930.59 1.930.59 

25: 13 75.64 75.64 

25:29 49.02 49.02 

25:44 21.97 21.97 

25:51 34.43 34.43 

26:09 28.37 28.37 

26:21 2,507.66 2.507.66 

26: 30 48.18 48.18 

26:43 3,200.31 3.200.31 

27:20 4.44 4.44 

.27: 31 3.83 3.83 

27:42 7.23 7.23 

28:00 6.39 6.39 

328 14 Peaks 7,949.53 

13Cl2-TCOO 0.65-0.89 

332-334 oc NL 0:00 RO 2.20 3.56 

25:13 0.69 17.78 7.28 

26: 10 0.81 3.192.46 1.425.78 

26: 21 0.79 2,812.06 1,241.61 

26:40 RO 0.64 46.46 20.21 

332-334 4 Peaks 6,068.76 

----------------------- Above: TCOO I PeCOF Follows 

PeCOF 1.32-1.78 

340-342 DC NL 0:00 RO 1.19 2.63 

27:35 RO 1. 24 46,348.47 28.172. 60 

27:49 1. 47 935.47 556.46 

28:00 l.53 266.27 161. 21 

28: ll l. 57 858.53 524.40 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive • Durham, North Carolina 27713 
Phone: (919) 544-5729 •Fax: {919} 544-5491 

Area. Peak. 2 .. Rel.RT c on;iound. Name .. ID .. Flags. 

l0,282.lO 0.908 E 

6,333.36 0.922 E 

2. 726.44 0.932 

6,974.79 0.957 E 

5.071.21 0. 967 E 

2,734.76 o. 981 

2.720.00 0.992 

4.470.00 0.996 E 

735.00 l.000 2378-TCDD AN 

l,198.59 l.006 

l,358.35 l.012 

412.33 l.020 

455 . . 20 l.037 

0. 924-1. 076 

0.000 

0.908 

0.917 

0. 922 

0.932 

0.949 

0.9:i 

0.967 

0. 977 

0.981 

0.992 

l.000 3iCl-TCOO SURl 

1.006 

l. 014 

l.03i 

1.044 

1.051 

1. 063 

0.924-l.076 

0.000 

10.50 0.957 

1. 766.68 0.993 l3Cl2-1234-TCOO RSl 

1.570.45 1.000 13Cl2-2378-TCOO ISl 

31. 63 1. 012 

---------------------
0.931-1.063 

0.000 

22.765.20 0.935 SE 

379.01 0.943 

105.06 0.949 

334.13 0.955 

Printed: 09:26 01/15/98 
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Page No. 
Ol/15/98 

Compound/ 

3 Listing of T980154B.dbf 
Matched GC Peaks I Ratio I Ree. Time 

M_Z .... QC.Log Omit Why .. RT. OK Ratio Total.Area ... Area.Peak.l .. Area.Peak.2 .. Rel.RT Compolll!lld.Name .. ID .. Flags. 

340-342 

A 

M 

28:19 RO l.23 

28: 33 

28:41 RO 

28:50 

29:09 

29:14 
29:26 

29:31 
29:40 

29:47 
30:04 RO 

30: 14 
30:24 
30:41 

30:51 

31:09 
DC WH 31:36 

1. 48 

1.10 
l.48 

1.48 

1. 43 
1.49 

1.50 
l.48 

1.50 

1. 86 

l.48 

l.49 
l.51 

1.46 

1. so 
1.45 

356.16 
27,642.60 

67,998.14 

31,725.10 

41,009.60 

41,577.00 

18,890.00 

25,200.00 

21,296.35 
27,786.80 

330.61 

33,812.80 
31.434.50 
l,695.47 

941.40 

2,183.12 
64.67 

· 20 Peaks 422, 288. 39 

216.49 
16,494.00 

41,332.20 

18,948.80 

24,491.60 

24,478.30 
11,300.00 
15,100.00 

12,716.00 

16,650.20 

241.48 

20,201.40 

18,825.00 
1,020.95 

558.75 
1,310.34 

176.lO 0.960 

ll.148.60 o·.968 

37,727.40 0.972 

12.776.30 0.977 

16,518.00 G.988 

11,098.10 o·.991 
7,590.00 Q.998 

10,100.00 1.001 12378-hCDF 
8,580.35 

11.136.60 

129.65 

13,611.40 

12.609.50 
674.52 

382.65 

1.006 

1. 010 

1. 0'19 

1.025 23478-P.eCDF 

1.031 

1.040 

1.046 

872. 78 1.056 
I..071 

AN 

AN 

SE 

E 

E 

E 

E 

E 

Q 

l3Cl2-PeCOF 
35~-354 

1.32-1.78 0.864-1.136 

352-354 

DC NL 0:00 RO l.07 

27:35 RO 2.28 

DC SN 27:42 RO 1.83 

DC 

DC 

SN 27:52 RO 

SN 28:21 RO 

28:33 RO 

28:41 RO 
28:51 RO 
29:09 RO 

2.29 

2.09 

2.78 

2.01 
1.18 

2.14 

29:14 RO 2.19 

29:30 1.54 
29: 47 1. 53 

29:57 RO 0.68 
30: 13 1. 52 

. 3 0: 2 5 RO 1. 9 6 

31:08 RO 1.20 

12 Peaks 

1.02 
37.46 

2.45 

2.86 

2.81 
16.27 

149.20 
40.29 

23.87 
28.Jl 

2,904.57 

53.02 

4.75 
2,923.33 

31.62 

ll.78 
6,224.47 

33.43 

17.74 

ll 7. 52 
24.49 

20.00 

24.31 
l,762.72 

32. 09 

2.89 
l,763.48 

24. 31 

7.16 

0.000 

14.69 Ql.935 

a .. 939 

0.945 

0.961 

6.38 

58.51 
20.82 

9.36 

0.968 

0.972 
0.978 

O·. 988 

11.10 o.991 

.l .141. 85 

20.93 

4.25 

l .. 000 l3Cl2-E»eCOF 123 IS2 

I.-010 

1.015 
1,159.85 I..024 l3Cl2-l?.eCOF 234 SUR:? 

12. 40 l.031 

5.96 l.055 

---------------------- Above: PeCOF I PeCDD Follows ---------------------

PeCOO 
356-358 

A 

1.32-1.78 
DC NL 0:00 RO l.24 

28:46 

29:14 

29:29 

29: 36 
29:47 
30:03 

1. 47 

1. 54 

1.53 

1.54 
1.56 

1.54 
30:16 l.58 

30:26 RO 0.95 

30:33 
30: 39 

1.58 

1.50 

l.51 
39.331.90 

3.236.73 

20,725.48 

5,069.73 
14,407.24 

8,609.49 
4,683.73 

2.056.45 

4 .. 148. 38 
965.12 

23,389.00 
1,961.96 

12,547.30 

3,076.67 
8,788.04 

5,215.44 
2,866.20 

1.250.00 
2,542.12 

579.61 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive • Durham, North Carolina 2n13 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

0. 939-1..022 
a.coo 

15.942.90 0.942 

l ,274 .·77 

8,178.18 
1,993.06 

5.619.20 

3.394.05 

Q.957 

0.965 

0.969 
o .975 

0.984 
1,817.53 0.991 

1,310.00 a.996 

1,606.26 

385.Sl 

t .000 12378'-l!»eCDD 
:t .. 003 

E 

AN. 

Q 

Printed: 09:26 01/15/98 
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Page No.· 

01/15/98 

Compound/ 

Listing of T980154B.dbf 
Matched GC Peaks I Ratio I Rat. Time 

,M_Z •.•• QC.Log Omit Why .. RT. OK Ratio Total.Area ... Area.Peak.l .. Area.Peak.2 .. Rel.RT Compound.Name .. ID .. Flags. 

356-358 

l3Cl2-PecDD 

368-370 

. 368-370 

HxCDF 
374-376 

374-376 

AX 

M 

MX 
AN 

M 

l3Cl2-HxCDF 

384-386 

384-386 

30:58 

ll Peaks 

l.57 

DC NL 

1.32-1.78 

0:00 RO 0.58 

28:46 RO 
29:14. RO 

29:28 RO 

29:36 

29:47 

30:04 RO 

30:14 

DC SN 30:24 
30:33 

DC SN 31:00 
8 Peaks 

2.76 

1.98 

2.08 

1.44 

1. 64 

2.66 

1. 76 

1. 72 
l.49 

l.76 

l,916.47 

105.150.72 

0.54 

28.69 
7.93 

21.47 

8.59 

12.21 

7.19 
·8. 90 

4.76 

l,945.ll 

5.93 

2.040.09 

1.171.04 

31.05 
6.17 

17.49 

5.07 

7.58 

7.51 

5.68 

l, 164. 58 

Above: PeCDD I HxCDF Follows 

l. 05-1. 43 

DC NL 0:00 l.ll 

x 

x 

31:56 

32:04 

32:14 

32:22 

32:31 

32:44 

32:53 

33:00 
33:07 

33:18 

33:25 RO 

33:30 

34:14 RO 

34:17 

34:22 

DC WH 34:47 

15 Peaks 

1.27 

1. 24 

1.27 

1. 24 

1. 26 

l. 32 

1. 26 

1.31 

1.28 

1. 26 

1.22 

1.26 

1. 29 
1. 24 

1.25 

1. 26 

0.43-0.59 

OC NL 0:00 RO l.38 
31:56 RO 1.35 

DC 
DC 

DC 

32:04 RO 

32:53 

32:59 

33:15 

33:30 

SN 33:44 RO 

SN 33:54 

SN 34:01 RO 

34:17 

7 Peaks 

1.20 

0.53 

0.52 

0.52 

0.52 

0.95 
0.53 

0.65 

0.51 

123.98 

ll.144. 59 
36,065.00 

2.653.54 

3,522.68 

2,04:.01 

390.24 

20.458.37 

l0.140.65 
1,957.41 

3.122.90 

349.00 

5,280.00 

753.00 

2:::2. 30 

967.00 

167.45 

99,078.79 

3.88 

8.98 

32.31 

2,295.64 

2,444.39 

8.08 

2.461.81 

3.52 

3. 71 

4.09 

2,110.03 
9,361.24. 

6,230.16 

19,940.40 

1.483.43 

1.951.13 

1.138.16 

221.96 

11.415.20 

5,746.49 

l,104.72 

1,740.50 

192. 00 

2.940.00 

424.00 

123.00 

537.00 

8.03 

25.70 

791.71 

835. 13 

2.75 

837.73 

713 .42 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive • Durham, North Carolina 2n13 
Phone: (919) 544-5729 •Fax: (919) 544-5491 

745.43 1.014 

0. 869-1.131 

0.000 

11.25 
3.11 

8.42 

3.52 

4.63 

2.82 

o'. 942 

0. 957 

0.965 

0.969 

0.975 

0.984 

3.22 0.990 

0. 995 
780.53 1.000 13Cl2-PeCDD 123 IS3 

1. 015 

0. 964-1. 049 

0.000 

4,914.43 0.968 

16.124.50 

l.170.21 

l.571.55 

903.35 

168.28 

9,043.17 

4.394.16 

862.59 

1.382.40 

157.00 

2.340.00 

329.00 

0.972 

0. 977 

0.981 

0.986 

0.992 
0.997 123478-HxCDF 

l.001 123678-HxCDF 

1.004 

1.010 

l. 013 

l.016 234678-HxCDF 

l.038 

99.30 l.039 123789-HxCDF 

430.00 1.042 

1. 055 

0.879-1.121 

0.000 

5.95 0.968 

0. 972 

AN 

AN 

AN 

AN 

21.40 

l,503.'93 

l.609.26 

5.33 

1.624.08 

0.997 l3Cl2-HxCDF 478 SUR3 

1.000 13Cl2-HxCDF 678 IS4 

1.008 

1.016 l3Cl2-HxCDF 234 ALT2 

1. 023 
1. 028 

1. 031 

1.396.61 1.039 13Cl2-HxCDF 789 AI.Tl 

E 

PR 

Printed: 09:26 01/15/98 
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Page No. 
Ol/15/98 

Compound/ 

5 Listing of T980l54B.dbf 

Matched GC Peaks I Ratio I Ret. Time. 

M_Z •..• QC.Log Omit Why •• RT. OK Ratio Total.Area ... Area.Pealt.1.. Area.Peak.2 .. Rel.RT Compound.Name .. ID .. Flags. 

---------------------- Above: HxCDF I lixCDD Follows ---------------------

HxCDO 

390-392 

390-392 

l3Cl2-HxCOO 

402-404 

402-404 

DC NL 0:00 

32:25 

32 :.51 

33:05 

33:15 

33:37 

33:42 

34:01 

7 Peaks 

1.05-1.43 

1.14 

1.21 

l. 22 
1.22 

1.24 

l.22 

1.24 

1.22 

1.05-1.43 

DC NL 0:00 RO 1.66 

33:03 RO l.00 

DC SN 33:16 RO 1.99 

33:36 

33:42 

34:01 

4 Peaks 

l.15 

1.16 

1.16 

9. 72 

3.394.lO 

8,553.92 

5,388.67 

553.16 

604.09 

l,061.66 

1.496.43 

21,052,03 

3.58 

12.99 

4.05 

1,741.18 

1.569.35 

2.483.98 
5,807.50 

1,855.18 

4,693.87 

2,962.75 

305.72 

332.31 

587.91 

822.70 

7.19 

929.78 

844.15 

1 •. 333. 55 

0.958-1.015 

0.000 

1.538.92 0.962 

3,860.05 0.975 

2.425.92 0.982 

247.44 0.987 

271.78 0.998 123478-HxCDO 

473.75 1.000 123678-HxCDO 

673.73 l.009 123789-HxCDO 

0. 970-1. 030 

0.000 

7.20 0.981 

0.987 

Q 

Q 

Q 

Q 

AN Q 
AN 

AN QPR 

811 .. 40 0. 997 l3Cl2-HxCDD 478 SUR4 Q 

725,20 1.000 13Cl2-HxCDD 678 IS5 Q 
l,150.43 1.009 13Cl2-HxCDD 789 RS2 

---------------------- Above: HxCDD I HpCOF Follows ---------------------

HpC:JF. 

408-410 

408-410 

x 

D 

13C12-HpCDF 

418-420 

418-420 

De NL 

x 

DC SN 

0:00 

35:59 

0.88-1.20 

·l.13 

1. 04 
1. 05 36:16 RO 

36:26 

36:41 RO 

0 NH 37:21 

37:37 

1. 04 

l. 55 

0.97 

l. 02 

1.27 DC WH 38:12 RO 
4 Peaks 

DC NL 

DC SN 

0.37-0.51 

0:00 RO l.09 

35:59 0.43 

36:28 RO 0.60 

37:36 

2 Peaks 

0.42 

4.59 

4,510.99 
1,171.37 

669.12 

4.39 

9.03 

371.82 

16.10 
6.723.30 

1.83 

1.704.95· 

2.29 

1,321.85 

3.026.80 

2,303.10 

601.11 

340.44 

187.37 

513.42 

393.79 

0.998-1.053 

0.000 

2.207.89 

570.26 

328.68 

184.45 

1.000 1234678-HpCOF 

1.008 

l. 013 

1.019 

1.038 

1. 045. 1234789-HpCDF 

1.062 

0.944-1.111 

0.000 

AN 

AN 

l,191.53 1.000 l3Cl2-HpCOF 678 IS6 

1. 013 

928.06 1.045 l3Cl2-HpCOF 789 SUR5 

---------------------- Above: HpCDF I HpCDO Follows ---------------------

HpCDO 

424-426 

424-426 

0.88-1.20 

DC NL 0:00 RO 1.78 

36:17 1.03 

37:05 1.01 

DC WH 37:36 RO 1.78 

2 Peaks 

0.82 

1,360.92 

1.250.84 

4.69 
2,611 ;76 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive • Durham, North Carolina 2n13 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

690.51 

628.04 

0.976-1.006 

0.000 

670.41 0.979 

622.80 1.000 1234678-HpCOD 

1.014 
AN 

Printed: 09:26 01/15/98 
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Page No. 6 Listing of T980154B.dbf 

Ol/15/98 Matched GC Pealcs I Ratio I Ret. Time 

Compound/ 

.M_Z .... QC.Log Omit Why . . RT. OK Ratio Total.Area ... Area. Peak. l. . Area. Peale. 2 .. Rel.RT Compound.Name .. 

l3Cl2-HpCDD 0.88-1.20 0. 973-l. 027 

436-438 DC NL 0:00 RO l. 45 l. 88 0.000 

36: l 7 RO l.31 12.42 7.97 6.09 0.979 

DC SN 36: 30 RO 3.48 l.26 0.985 

37:04 1.04 l,848.56 944.06 904.50 1.000 13Cl2-HpCDD 678 

37:19 RO 1.94 10.06 9.58 4.93 l.007 
436-438 3 Peaks 1,871.04 

---------------------- Above: !fpCDD I Octa-COD and CDF Follows ----------
OCDF 

442-444 DC NL 0:00 

DC WL 35: 34 

DC WL 35:51 

DC WL 36:14 

DC WL 36:47 

DC . SN 37:05 

DC SN 38:17 

DC SN 38:36 

DC SN 39:22 

DC 5N 39:39 

DC SN 39:47 

DC SN 39:53 

DC SN 40:15 

41:09 

41:26 

DC SN 41:43 
442-444 ' 2 Peaks 

.XDD 

458-460 DC NL 0:00 

40:56 

DC SN 41: 16 
458-460 l Peak 

l3Cl2-0CDD 

470-472 DC NL, 0:00 

40:55 

DC WH 41:28 
470-472 l Peak 

Column Description ........... . 

M_Z -Nominal Ion Mass(es) 

.. RT. -Retention Time (mm:ss) 

Rat. l -Ratio of M/M+2' Ions 

OK -RO=Ratio Outside Limits 

Rel.RT-Relative Retention Time 

••• End of Report ••• 

0.76-1.02 0.902-1.098 
0.94 0.99 0.000 

RO 0.43 l.06 0.869 
l.02 l.07 0. 876 

RO l.04 9.03 0.886 
l. 00 1.34 0.899 
1.02 . 2. 66 0.906 

RO 1.12 l.13 0.936 

RO 2.45 0.42 0.943 
0. 96 l.10 0.962 

RO 1.15 0.64 0.969 
RO 0.43 0.81 0. 9i2 

RO 0.45 l. 00 0. 975 
RO 0.30 0.76 0.984 

0.35 404.72 186.18 218.54 1.006 OCDF 

RO 0.73 16.50 7.77 10.66 l. 013 

RO 0.55 0.81 1.020 
421.22 

0. 76-1.02 0.902-1.098 
RO 1.09 0.21 0.000 

0.83 559.29 254. 23 305.06 1.000 OCDD 
RO 1.13 2.53 1.009 

559.29 

0.76-1.02 0.998-1.006 
RO l. 08 0.25 0.000 

0.91 2,736.81 1,302.66 1,434.15 1.000 
RO 0.31 3.14 

2,736.81 

"Why" Code Description ........ . 

WL-Below Retention Time Window 

WH-Above Retention Time Window 

SN-Below Signal to Noise Level 
<M-Below Method Detection Limit 

NL-Channel Specific Noise Level 

l. 013 

QC Log Desc . .' ...... . 

A-Peak Added 

K-Pea.k Kept 

0-Pea.k Deleted 

T-Time Changed 

M-Pea.k Area Changed 

N-Name Changed 

X-Ether Interference 

13Cl2-0CDD 

ID .. Flags. 

IS7 

AN 

AN 

IS8 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive• Durham, North Carolina 2n13 Printed: 09:26 01/15/98 
Phone: (919) 544-5729 •Fax: (919) 544-5491 119 



l'ile:T980l54 ll-810 Acq:6-JaN-98 16:51:52 EI+ Voltage SIR 70T Noise:l390 
303.9016 1':2 BSUB(256,J0,-3.0) P1CD(9,5,5,0.05\,5560.0,LOO\,l',T) Ezp:NDB5US 
nlIANr:I.E LllBS Tezt::TI.Il44376 l09-ll2 INJ'. nKE • 16:54 
100 AJ. lEB 6.5E7 

80 A.l.89E8 5.2E7 
60 A2.60E8 Al.46E8 J.9E7 

A2.l5E8 
40 2.6E7 

20 l.3E7 
Al.50E7 

o._.....,.......,. __ .,....-,.lo......,~..,..._,,..--..,.....i....,._...,.-...,___..,......,...~,.....""""°-+...._"""'..,........,~ .... _.,,.-..l"""""...,...~~ ........... --..-....... __.~ ..... --.--...,...i...o.oEo 
23: 00 24 : 00 26: 00 27: 00 

l'ile:T980l54 ll-810 Acq:6-J11N-98 16:51:52 EI+ Voltage SIR 7 T Noise:l273. 
305.8987 1':2 BSUB(256,JO,-J.0) PlCD(9,5,5,0.05\,5092.0,l.OO\ l',T) Ezp:NDB5US 
nlIANGLE LABS Tezt::TI.Il44376 l09-ll2 INJ'. nKE • .16:54 
100 . AJ. JES 

A3.84E8 

23:00 24:00 25:00 26:00 27:00 
l'ile:T980154 ll-810 Acq:6-JAN-98 16:51:52 EI+ Voltage SIR 7 T Noise:l282 
315.9419 1':2 BSUB(256,30,-J.O) P1CD(9,5,5,0.0S\,5128.0,l.OO\ P',T} Ezp:NDBSUS 
TRIANGLE LABS Tezt:TI.Ifl44376 109-112 INJ. TIME ~ 16:54 
100 Al. 6E7 

80 

60 

Ti.me 

6.4E7 

3.2E6 

2.SE6 

l.9E6 

40 l.JE6 

20 6. JES 

o..._..,.......,. __ .,...-..,...__,--........... =-..-...... ~...-....... ~ ...... ...,........,.-.~...,.--..-~ ...... _,._.,.....,........, __ .,_....,.--.,.._....,..--,..-..,...--..-...---.--..,....0.oEo 
23: 00 24: 00 25: 00 :16: 00 27: 00 

l'ile:T980154 11-810 Acq:6-J11N-98 16:51:52 EI+ Voltage SIR 7 T Noise:860 
317.9389 F:2 BSUB(256,30,-3.0} PJCD(9,5,5,0.0S\,3440.0,l.OO\ l',T) Ezp:NDBSUS 
TRIANGLE LABS Teit:TI.Il44376 109-112 INJ. TIME • 16:54 
100 Al. 3E7 

Ti.me 

3.4E6 

2.SE6 

40 l.7E6 

20 8.5ES 

o..._...,.......,.--,.......,.......,--..... ....,.--,.......,..~.....-...---...-"'l'--..---r-....,..--,..-..,....._.. ...... ,_....,...--,--..... ....,.--..--.---.--....... ......,---r-....,.--,.......0.oEo 
23:00 24:00 

l'ile:T980154 11-810 Acq:6-JAN-98 l6:5li52 
330.9792 1':2 Ezp:NDB5US 
TRIANGLE LABS Tezt:TI.Il44376 .. 109-112 
100 22:42 . 3· 3 24·06 

80 

60 

25:00 
EI+ Voltage SIR 7 T 

24:49 .25:21 

26:00 27:00 Time 

l.9E7 

l.5E7 

l.lE7 

40 7.4E6 

20 3.7E6 

o....._.,....._,.......,_,.....,.........,.......,--.,.........,..--,.--....,...--.--...-....... .....,--...-...,.. ....... --...--1--..--.....--.---.--....-..... --.--.,.........,..--.--....... ....,.--,.......o.oEO 
25:00 26:00 27:00 Ti.me 23:00 24:00 

l'ile:T980154 11-810 Acq:6-J'JIN-98 16:51:52 EI+ Voltage SIR 7 T 
375.8364 l':.2 Ezp:NDB5US . 
'.!'RI.ANGLE LABS Tezt::TI.I#44376 109-112 INJ. TIME • 16i54 
100 27•00 27•22 l.4E5 

80 l.2E5 

60 8.6E4 

40 5.8E4 

20 2.9E4 

· 0.J...,.....,..__,.~~...-~-"'l~"P'"-r"""""'~~-...'"""'i==-"P':t;=ii=;:::.!..,,..::a:.,_~.:::::,..JJ..~~~'-.;~.,.....lo~J....,....:.....:irw...--.........:,,.....:.~O.OEO 
23:00 24:00 25:00 26:00 27:00 Ti.me 
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7il.e:7'980l54 ll-810 Acq:6-.J2Ul-98 l6:5l:52 EI+ Voltage SIR 707' Noisa:838 
319.8965 r:2 BSUB(256,30,-3.0} PJCD(7,5,J,0.05\,J352.0,l.OO\,r,T) l:zp:NDB5US 
TRIANGLE LABS Tezt:TLI#44376 l09-ll2 INJ. 'l'IJa: • 16:54 
lOO 

80 

2.0E7 

l.6E7 
A5.0lE7 

60 A5.42E7 l.2E7 

40 7.9E6 
A2.l0E7 

20 3.9E6 
AJ.6lE6 

0~--4---,..J-.....,:1.-...*-~...-....,.---.---'~..llol~-,.-"'..,_""""".,...-l.._,..J.._,.1--.;;....i"""'~.L.,-).....~~l--.....---':.;i..--,.........,.--_,.1:.0.0EO 
24: 00 25: 00 

rile:7'980l54 ll-8l0 Acq:6-J1lN-98 l6:5l:52 EI+ 
J::Zl.8936 r:::Z BSUB(.256,30,-J.O} PJCD(7,5,J,0.05 
TRIANGLE LABS Tezt:TLil44J76 l09-ll::Z 
lOO 

80 

A6.97E7 60 A6.33E7 

40 
A2. 73E7 

26:00 27 00 
Voltage SIR 707' Noiae:978 
,3912.0,l.OO\,r,T) l:zprNDB5~ 

INJ. TIKE • l :54 

Ti.me 

2.5E7 

2.0E7 

l.5E7 

l.OE7 

5.lE6 20 

01~--4---..-i-.......:~-t-,_\,.,._.......,_,......,...__.'-,-~~....,._..~--'..,.....:.....,..J.._,.11....-,;;.....:"""'~.L.,-).....~l.-l---....--'::r>---..---.--_,.l:.O.OEO 
24: 00 25: 00 

Fi1e:T980l54 ll-810 Acq:6-JAN-98 l6:Sl:52 EI+:Voltage SIR 70T Noise:.2214 
331.9368 7:2 BSUB(256,30,-3.0} PJCD(7,5,J,0.05\,8856.0,l.OO\,?,T) Ezp:NDB5US 

Tue 

:54 TRIANbLE LABS Tezt:TLil44376 109-112 I INJ. 7'IHE • l 
100 Al. 3E7 J.9E6 

Al.24E7 
80 . I 3.lE6 

4

60

0 

! 2.JE6 

l.6E6 

20 i 7.8E5 

o.....,. __ ..... __ ..,.... __ ,.........,. ______ ...,... __ .,.... __ ,__....,.---..--~1-· __ .,.... __ --....,. ...... -.,...""""..,.....--~......,.---...--....---.----.--..... ---r-o.oEo 
24, oo 25 = oo I 26, oo 21, oo 

ri1e:T980l54 ll-810 Acq:6-J1lN-98 16:51:52 EI+,Voltage SIR 70T Noise:l004 I 
333.9338 F:2 BSUB(256,30,-3.0J PJCD(7,5,J,0.05\,40l6.0,l.OO\,r,TJ Ezp:NDB5USj 
TRIANbLE LABS Tezt:TLill44376 l09-ll2 INJ. TIHE • 16:54 

lOO Al· '1I?57E7 

80 

60 

Tue 

4.8E6 

3.9E6 

2.9E6 

40 l.9E6 

20 9.7E5 

o_._,. __ _,... __ ...,.... ____ .....,. __ ...,... __ ...,... __ .,.._ __ ...._......,.---.---...,.---...-------..--...... --.................. ......,.--....... __ ..,.... __ ,.........,. __ ....,. __ ~o.oEo 
24:00 25:00 

ri1e:T980l54 ll-810 Acq:6-JAN-98 l6:5l:52 EI+ 
327.8847 F:2 BSUB(256,J0,-3.0) PJCD(7,5,J,0.05 
TRIANbLE LABS Tezt:TLI/144376 l09-ll2 
100 

80 

60 

40 Al.93E7 

26:00 27:00 
Voltage SIR 707' Noise:lll5 
,4460.0,l.OO\,?,TJ Ezp:NDBSUS 

INJ. TIHE • 16:54 
AJ. OE7 

A2.5lE7 

Ti.me 

l.OE7 

8.JE6 

6.2E6 

4.2E6 

20 2.lE6 

o.....,.""""..,_--,.....=-,.---.---..---.-'-.-_._.,-__,...._-..---+---.,........,.--.....,.... ...... .,.....-.,. ..... ~__.,,_~,._...,... __ ..,..... __ ,.........,. __ -r-0.0EO 
24:00 25:00 26:00 27 00 Tue 

ri1e:T980l54 ll-810 Acq:6-JAN-98 16:51:52 EI+ Voltage SIR 707' 
JJ0.9792 ?:2 EzprNDBSUS 
TRIANGLE LABS Tezt:TLil44376 109-ll.2 
100 24· 6 24:21 25·21 l.8E7 

80 l.5E7 

60 l.lE7 

40 7.4E6 

20 J.7E6 

0·-.---.---...,.---..----.---.---...,.---..---.--........ ---.----+---.,...........,.--........ --...---.,.....__,.---..---.1---....... --.----.--....---_.,..._o.ozo 
24: 00 25: 00 26:00 27 ,oo Tue 
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:rile:'l'980l54 ll-BlO Acq:6-JAN-98 16:51.:5.:l EI+ Voltag-e SIR 70T Noiae:800 
· 339.8597 :r:.:l BSUB(256,30,-3.0) PJCD(7,5,3,0.05\,3200.0,l.OO\,:r,T) Ezp1NDB5US 

TRIANGLE I.ABS Tezt:'l'Lil44376 J.09-lJ..:l INJ. '1!I1f1: • J.6:54 
J.O A4 EB 

80 

60 

40 

.:lO 

6 • .:lE7 

5.0E7 

J.7E7 

.:l.5E7 

l..:lE7 

O·..J...4--~ ..... ,...._,.. ..... ...., ..... ~~-1-....-.._,~""--.,.i...~J,_-t-.:::t...,...J.--..~...,...__.~...J.,.. ..... ~..j...<~+--=--.,._~.._----.,....__c, O.OEO 
.:lB:OO .:l9:00 30:00 

:rile:T980l54 fl-BlO Acq:6-.mN-9B 16:51:52 EI+ Vol. g-e SIR 70T Noise:673 
341..8567 P':2 BSUB(256,30,-J.O) PJCD(7,5,J,0.05\,.:l6!A.:z.O,l.00\,7,T) Ezp:NDB5~ 
TRIANGLE I.ABS Tezt:'l'Lil44376 109-ll.:l . nu. T.rME - 6:5 
lOO A3. 7EB 

80 

60 

40 

.:zo 

Al. 7lEB 

31.:00 Time 

6.5E7 

5 • .:lE7 

3.9E7 

2.6E7 

l.3E7 

O•..:i...'--.l.,---.,.....__,. ..... ..,.... .......... -4-J.....,...~~.&..,---..,.r...~,.L-..;.....:::.t...,.....:i....,.~...,...__.~...r;.~~~;:i......:_ .......... ~------...... __c. O.OEO 
:/8: 00 .:zg, 00 I JO I 00 

:rile1T980l54 ll-810 Acq:6-.mN-9B l615l:5.:l EI+ Volt!age SIR 70TNoise:308 I 
351..9000 P':2 BSUB(256,30,-J.OJ PJCD(7,S,3,0.05\,l23.:l.O,l.OO\,:r,TJ Ezp:NDB5US 
TRIANGLE LABS Tezt:'l'LI#44376 l09-ll.:l INJ". TIHE "' r· 6:5 
lOO Al. 6E7 

80 Al.76E7 

I 
I 
I 

31:00 Time 

5.4E6 

4.3E6 

3.2E6 

2.lE6 

l.lE6 

28:00 29:00 30:00 l 
.:lO I 
O•~-....---.....-.---.----_,....~._,_....-,-.,.~~--....-~~....;._.~__..-.......-.....--,_..._.+. O.OEO 

:rile:T980l54 ll-810 Acq:6-JAN-98 16:51:52 EI+ Vol ge SIR 70T Noise:292 
353.8970 P':"2 BSUB(256,30,-J.0) PJCD(7,5,3,0.05\,ll&8.0,l.OO\,P',T) Ezp:NDB5ll 
TRIANGLE LABS Tezt:'l'LI#44J76 l09-ll2 . I INJ. TIHE ,. 6:5 
lOO Al. 4E7 

80 

60 

40 

20 

Al.l6E7 

31:00 

O•.i.,. ..... _,...--,----.-~..-........ ---.,.--;:~~--.r--..,...--..-L..;..~.,.....-..---...--'.---~--.~_,..._..:.,,....... ........ ---.,...._,.---....,.... ..... ~ 
28:00 29:00 

:rile:T980l54 #l-810 Acq:6-JAN-98 l6:5l:52 EI+ Vol 
330.9792 P':2 Ezp:NDB5US 
TRIANGLE I.ABS Tezt:'l'Lil44376 l09-ll2 
lOO 27·40 28·15 iB:35 28:57 29:ll 

40 

20 

30: 00 
ge SIR 70T 

INJ". TIHE • 

31:00 

6:5 

o . ..._,_.......,. __ _,.. __ ....,... __ .,...... ________ _,.. __ ....,... __ .,...... __ ---.----+---...... --...-....... ---.---........ --...... .j...,--.._. ______ ..,.... ____ '--__ ~ 
28:00 29,00 I 30,00 

:rile:T980l54 ll-810 Acq:6-J11N-98 J.6:51:52 EI+ Voltlage SIR 70T 
409.7974 :r:2 Ezp:NDB5US 
TRIANGLE I.ABS Tezt:'l'Lil44376 l09-ll2 INJ. TIME• 
100 

80 
JO:l9 

28:00 

3l:OO 

6:5 
·5l 

Jl:ll 

Jl:J 

JJ.:00 

Time 

J.6E6 

2.9E6 

2.2E6 

l.4E6 

7.2E5 

O.OEO 
l'ime 

J.. BE7 

l.5E7 

l.lE7 

7.3E6 

J.6E6 

O.OEO 
TiJlle 

l.5ES 

l • .:lE5 

9.lE4 

6.0E4 

J.OE4 

O.OEO 
Time 

1 '),., ...., t:., 





rile1'l'980l54 ll-396 Acq:6-JAN-98 l6:5l:52 EI+ Voltage SIR 70T Noiae132625 
373.B20B r:3 BSUB(256,30,-3.0) 7JCIJ(7,5,3,0.05\,l30500.0,l.OO\,r,T) Ezp:N1JB5US 
'nlIANr;LE LAJJS Tezt:'l'Lil44376 l09-ll2 nu. ma: - 16154 
100 Al. 9EB 

Al.HEB 

A6.23E 

6.lE7 

4.9E7 

l.2E7 

·.i..,....1...~,.t......~.....,:~....(,.~..-1.~---.----4--..l....~..::;;;;::.,........:::~.._.L,~--...... ---.----..----..-=--...-=-._,. ....... ________ ....L.O.OEO 
32:00 33:00 34:00 

rile:T9BOl54 ll-396 Acq:6-JAN-98 16:51:52 ·EI+ Voltage SIR 70T Noiae:29366 
375.Bl7B b3 BSUB(256,30,.;.3.0) J'10J(7,5,3,0.05\,ll7464.0;l.OO\,r,T) Ezp:N1JB5US 
'nlIANGI.E LAJJS Tezt:'l'Lil44376 l09-ll2 nu. ma: - 16:54 
100 Al. lEB 

BO 

60 
A9. 04E7 

40 
A4 .9lE 

Ti.lie 

5.2E7 

4.lE7 

3.lE7 

2.lE7 

20 l.OE7 

01.i..,....1...~,.t......~.....,:~""""4~..-1.~---..----4--..l....~..::;;;;::.,........:::~.._.L,~--.,.....---.----..----..---..,.::-._,.---------..-....L.O.OEO 
32:00 33:00 34:00 

rile:T9BOl54 ll-396 Acq:6-JAN-9B 16:51:52 EI+ Voltage SIR 70T Noise:l77l 
3B3.B639 r:3 BSUB(256,30,-3.0) J'JCD(7,5,3,0.05\,70B4.0,l.OO\,r,T) Ezp:NDB5US 
TBIANGLE LABS Tezt:TLI#44376 109-112 INJ. TIME• 16:54 
100 AB. 35E6 AB. BE6 

Tillie 

2. 7E6 

BO A7.l3E6 2.2E6 

60 l.6E6 

40 l.lE6 

20 5.5E5 

o....., ____ ...-=---.-----.----...,....-----.----+---'--....~--..,....--....,..--"--,.....-;=--..,...----..,.----.,....---.-....... --..=--...,....-----.----...,..._.....o.oEo 
32:00 33:00 34~00 Ti.me 

rile:T980l54 ll-396 Acq:6-JAN-98 16:51:52 EI+ Voltage SIR 70T Noise:l283 
385.8610 -,,3. BSUB(256,30,-3.0) PJCD(7,5,3,0.05\,5l32.0,l.OO\,P',T) Ezp:NDB5US 
TRIANGLE LABS Tezt:TLil44376 l09-ll2 . INJ. TIKE • 16:54 
lOO Al. 6lE7 Al. 2E7 

80 
Al.40E7. 

60 

5.3E6 

4.2E6 

3.2E6 

40 2.lE6 

20 l.lE6 

32:00 33:00 34:00 
o....., ____ ._. __ -.-----.----....... ----.----+---'--..,....::.--..,....---.---'--.,......:: ..... ..,....--_,. ________ ....,.._.____,,..;:;,,--..,...----.-----.---'-O.OEO 

. Ti.me 
rile:T980l54 ll-396 Acq:6-JAN~98 16:51:52 EI+ Voltage SIR 70T 
392.9760 r:3 Ezp:NDB5US 
TRIANGLE LABS Tezt:TLil44376 l09-ll2 INJ. TIKE • 16:54 
100 32:ll 32:24 32:58 33:33 33:47 34:04 34:25 34·41 B.4E6 

BO 6.BE6 

60 5.lE6 

40 3.4E6 

20 l.7E6 

o....., ____ ...----.-----.----...,....-----.----.,.---...... ----.,....---.------.-----.---...... ----.----...,...-----.-----.---.....,.----..,....__._o.oEo 
32:00 33:00 34:00 

7ile:T980l54 ll-396 Acq:6-JAN-98 16:51:52 EI+ Voltage SIR 70T 
445.7555 r:3 Ezp:NDB5US 
TRIANGLE LABS Tezt:TLil44376 109-ll2 INJ. TI1fE • 16:54 
lOO . 34•13 

80 

60 32:43 33:25 

32:00 33100 34100 

Ti.me 

3.0E5 

2.4E5 

l.BE5 

l.2E5 

6.lE 

124 



e: : : + o ge iae: 
389.8l56 r:3 BSU1J(256,30,-3.0) PicD(7,5,3,0.05\,l0332.0,l.OO\,r,l'J &cp1NDB5US 
TRIANGLE LJUS 'J'ezt:'!'Lil44376 l09-ll2 IBJ. 'J'IJa: • l6:54 
lOO A4. 9E7 1.5E7 

80 l.2E7 

60 A:J.96E7 9.0E6 

40 
Al.86E7 6.0E6 

20 3.0E6 

O.OEO 
32:24 32:36 32:48 33:00 33:l2 33:24 34:00 34:l2 34:24 'J'ue 

rile:'l'980l54 ll-396 Acq:6-JAN-98 l6:5l:52 EI+ Voltage SIR O'J' ise:2277 
39l.8l27 r:3 BSUB(256,30,-3.0) PKD(7,5,3,0.05\,9l08.0,l.OO ·,r 'l'} &cp1NDB5US 
TRIANGLE LABS 'J'ezt:'!'Lil44376 l09-ll2 • 'J'IHE • l6:54 
100 A3. 6E7 l.2E7 

80 9. 7E6 

60 A2. 43E7 7.3E6 

40 
Al.54E7 4.9E6 

20 2.4E6 

0·..1..,-..,.......,...,..+.....,.-,.-,...,....,...,...,...,,..+-.,...,.~ ...... 'f-r-..,...,-;::.~;.,-,.,,,,_,...,.......,...,...,,...,...~..,;i;,...,..+~.....,...,...,...+.,...,....,.4..,....,...,...,....,...,._,...,....,...,...,...,,...,...~ 
32:24 32:36 32:48 33:00 33:24 33:36 133:48 34:00 34:12 

ril.e:T980l54 ll-396 Acq:6-JAN-98 16:51:52 EI+ Voltage SIR 10T 1foise:l324 
40l.8558 1':3 BSUB(256,30,-3.0) PKD(7,5,3,0.05\,5296.0,l.OO\,r,;T} Ezp:ND.B5US 

O.OEO 
34:24 Time 

TRIANGLE LABS Teit:TLil44376 l09-ll2 INJ. 'rIHE • 16:54 
100 _j Al. 3E7 3.9E6 

I 
80 A9.30E6 i 3.lE6 

60 2.3E6 

40 l.6E6 

20 7.BES 

O..l.,....,..,..,._.,...,...,...,,_.......,._...,...... ..... ....,...,...,....,....,_........,...,....,...,...,...,,...,....,....,._...,...,....,..,.,+..,...,...,1.-,....,..~....,..,._.,.....'-,..,,...,....,.;::;:=;..,...,....,..,....,...,...,. ...... ,...,...,.-+..0.0EO 
32:24 32:36 32;48 33:00 33~12 33:24 33:36 33:48 34:00 34:12 34:24 'l'ime 

rile:T980l54 ll-.396 Acq:6-JAN-98 16:51:52 EI+ Voltage SIR '(OT Noise:798 
403.8529 r:3 BSUB(256,30,-3.0) PKD(7,S,3,0.0S\,3l92.0,l.OO\,r,'J'J Ezp:NDBSUS 
TRIANGLE LABS Tezt:TLil44376 109-112 I INJ. TINE • l6:54 
100 ' Al. 5E7 3.3E6 

I 
80 AB .llX6 2. 7E6 

60 2.0E6 

40 l.3E6 

20 6.6E5 

0•..1.r..,_,...,....,...,...,....,_,_,...,......,...,....,...,...,...,....-,...,....,...,,...,....,_,_,...,........,....,...,....,...,...,....,...,~~...,l..,.......;,:::;.......,,......~ ............ ::;:.~--,....,.....,-.-..-._,..._+..O.OEO 
34~l2 34:24 Time 32:24 32:36 32:48 33:00 33:12 

rile:T980154 ll-396 Acq:6-JAN-98 16:51152 EI+ 
392.9760 1':3 Ezp1NDB5US 
TRIANGLE LABS 'J'ezt:TLI#44376 l09-ll2 
100 32:24 32:32. 

80 

60 

40 

20 

32:24 32136 32148 33:00 33:l2 

8.4E6 

6.7E6 

5.0E6 

3.4E6 

l. 7E6 

33:24 33: 33148 34:00 34:12 34:24 
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rile:T980154 ll-563 Acq:6-JAN-98 16:51:52 EI+ Voltage SIR 701' Noise:l2l6 
407.7818 ?:4 BSUB(256,30,-3.0J PICD(7,5,J,0.05\,4864.0,l.OO\,r,1') Erp:HDB5US 
1'JlI~LE LABS 1'ez1::1'LI#44376 109-ll.2 IBJ. 1'D11: • 16:54 
100 A2. OE7 

80 

60 

40 

20 
Al.87E6 

6.2E6 

5.0E6 

3. 7E 

2.5E6 

l.2E6 

o...,......,....,..,,....;::....,...,..~...,...,...;:;.~ ....... ...,,.,...,.. ...... ,...... .................. ,...,. ...... ,...,. ...... ,........,..,,...,.......,....,.....,...,....,.. ............ ,...,.."""""i::;.,...~ .......... ...,.. ................. ...,.. .......... ..,....,~ O.OEO 
36:00 36112 36:24 36:36 36:48 37:00 37:12 37:24 37:36 

rile:1'980154 11-563 Acq:6-JAN-98 16:51:52 EI+ Voltage SIR 701'Noise:l079 
409.7789 ?:4 BSUB(256,30,-3.0) P1CD(7,5,J,0.05\,4316.0,l.OO\,r,1') Erp:HDBSUS 
1'JlIARr:LE LABS 1'ez1::1'Lil44376 109-112 INJ. 1'IKE • 16:54 
100 A2. lE7 

80 

60 

40 

20 
Al.84E6 

37:48 38:00 38:12 1'.iae 

5.9E6 

4.8E6 

3.6E6 

2.4E6 

l.2E6 

O'+o::;...,.....,...,.~..,..~ ....... ...,..:::~;...,...;:..,.........,...,._,....,...,....,...,...,...,....,...,....,...,..,....,...,....,..,...,...,....,...,....,..,........,....,...,....,...,..~,.;:::i-...,...,....,...,._,....,....,....,....,...,...,...,...,....,~ O.OEO 
36:00 36:12 36:24 36:36 36:48 37:00 37:12 37:24 37:36 

?ile:T980154 ll-563 Acq:6-JaN-98 16:51:52 EI+ Voltage SIR 70T Noise:696 
417.8253 F:4 BSUB{256,30,-3.0} PJCD{7,5,3,0.05\,2784.0,l.OO\,F,1'} Ezp:NDB5US 
1'RIANGI.E I.ABS 1'ez1::TI.Il44376 109-112 INJ'. 1'IKE • 16:54 
100 

80 

60 

40 

20 

O· 

A3.94E6 

36~12 36:24 36:36 36:48 37:00 37~12 37:24 37:36 
*1-563 Acq:6-JAN-98 16:51:52 EI+ Voltage SIR 70T Noise:634 

419.8220 F:4 BSUB{256,30,-3.0) PJCD{7,5,3,0.05\,2536.0,l.OO\,F,T) Ezp:NDBSUS 
1'RIANGLE I.ABS 1'ez1:: TLil44376 109-112 INJ'. 1'IKE • 16: 54 
100 

80 

60 

40 

20 

A9.28E6 

37:48 38:00 38:12 Tillie 

l.4E6 

l.lE6 

8.5E5 · 

5.6E5 

2.8E5 

O.OEO 
37: 48 38:00 38:12 Tillie 

3.2E6 

2.6E6 

l.9E6 

l.3E6 

6.4E5 

o~ ....... ..,...,....:;:.,...,,...,...,....,....,......,....,...,...,.........,.... ............. ,...,. ............................... ,...,..,... ............. ...,....,....,...,......,....,...,...,.......,.........,.......,....,......,....,..::;:..,...,....,...,.......,...,.......,...,....,....,...,....,.....,.._ O.OEO 
36:00 36:12 36:24 36:36 36:48 

?ile:T980154 l.l-563 Acq:6-JAN-98 16:51:52 EI+ 
430.9729 F:4 Ezp:NDB5US 
TRIANGLE LABS 1'ez1::TI.Il44376 109-112 

37: 00 37:12 
Voltage SIR 70T 

37:24 37:48 38:00 38:l2 Tillie 

100 36:08 36:28 36:37 5.8E6 
-~"""""'""""r-~ 

80 4.7E6 

60 3.5E6 

40 2.3E6 

20 l.2E6 

O-;-.....,...,....,...,.....,..,...,.......,...,.....,....,...,........,......,.... ............. ....,.. ............ .,... ............. ,...,. ................... ...,.....,....,...,......,....,...,...,...,...,.......,....,....,...,.....,....,...,.... ...... ...,...,.......,.. ...... ...,...,....,....,.... ...... ....,.._o.oEO 

36:00 36:12 36:24 36:36 36:48 37:00 37:12 37:24 37:36 37:48 
?ile:T980154 11-563 Acq:6-JaN-98 16:51:52 EI+ Voltage SIR 70T 
479.7165 ?:4 Ezp:NDB5US 
1'RIANGLE LABS Tez1::1'Lil44376 109-112 INJ'. 1'IHE • 16:54 

38:00 38:12 Tue 

100 36•13 l.9E5 

80 l.5E5 

60 l.lE5 

40 7.5E4 

20 J.7E4 

o...;...,......,...""'i"-.,..,,..;...,......-~...,.....,....,.c;...,...,....,.""t"',............, ..... ,...,.~.,..,. .... ,....,.:~q..,..,......,..,...,..,,...,....,~.,..,. ...... ...,....,...,._,....,. .... ,...,..~...,..~~.,..,.~o.ozo 
36:00 36:24 36:36 36:48 37:00 37:12 37:24 37:36 37:48 38100 38:12 1'.i.-e 

126 



: + o ge ise: 
BS'01J(256,30,-3.0) P1CD(7,5,3,0.05\,l428.0,l.00\,7,T) Erp:NDB5US 

Tezt:'I'Lil44376 109-112 INJ'. 'l'IHE • 16:54 
l.8E6 

80 
A6.28E6 l.4E6 

60 l.lE6 

40 7.lES 

20 3.6E5 

O O. OEO 
36:12 36:18 36:24 36:30 36:36 36:42 36:48 36:54 37:00 37:06 37:12 37:18 37:24 37:30 37:36 Tiae 

7ile:T980l54 ll-563 Acq:6-JAN-98 16:51:52 EI+ Voltage SIR 70T Noise:l99 
425.7737 7:4 BS'01J(256,30,-3.0) P1CD(7,5,3,0.05\,796.0,l.00\,7,T) Erp:NDB5US 
TRIANGLE LABS Tezt:'I'Lil44376 109-112 INJ'. 'l'IHE • 16:54 
100 A6. OE6 

A6.23E6 
80 

60 

40 

20 

0'...+-,.4,...,...,.......,......,.~;:;..o .... ,.....,..,... ........ ...,...,.,...,....,....,...,. ........ ...,...,.,...,..,....,...,..,...,....,...,..,..,..~ .................... .,..,..;;::;::;:::;:;..,..,. ................................................................ ~ 
36:12 36:18 36:24 36:30 36:36 36:42 36:48 36:54 37:00 37:06 37:12 37:18 37:24 

7ile:T980l54 lll-.563 Acq:6-.D.N-98 16:51:52 EI+ Vo.lt:age SIR 70T Noise:664 
435.8169 r:4 BSUB(256,30,-3.0J PICD(7,5,3,0.05\,2656.0,l.OO\,r,TJ Ezp:NDB5US 
TRIANGLE LABS Tezt:TLI*44376 109-112 INJ. TIHE "' 16:54 
100 A9. 4E6 

80 

60 

40 

20 

37:30 37:36 

0'4-,....,...,. ..... --. .......................................................... .,...,....,....,..,...,....,...,..,......,..,..,....,..., ..................... ~ ..................... ,....,:;;::;::;::;:.. .................................................................... ~ 
36:12 36:18 36:24 36:30 36:36 36:42 36:48 36:54 37:00 37:06 37:12 37:18 37:24 

ri.le:T980l54 ll-563 Acq:6-.D.N-98 16:51:52 EI+ Voltage SIR 70T Noise:46l 
437.8140 r:4 BSUB(256,30,-3.0J P1CD(7,5,3,0.0S\,l844.0,l.OO\,r,T) Ezp:NDBSUS 
TRIANGLE LABS Teit:TLill44376 109-112 INJ. TIHE "' 16:54 
100 A9. 4E6 

80 

60 

40 

37:30 37:36. 

l.7E6 

l.4E6 

l.OE6 

6.SES 

3.4ES 

O.OEO 
Ti.me 

2.2E6 

l.8E6 

l.3E6 

9.0E5 

4.SES 

O.OEO 
Ti.me 

2.2E6 

l.7E6 

l.3E6 

8.7E5 

4.4E5 

0 O.OEO 
36:12 36:18 36:24 36:30 36:36 36:42 36:48 36:54 37:00 37:06 37:12 37:18 37:24 37:30 37:36 Time 

ri.le:T980l54 ll-563 Acq:6-JAN-98 16:51:52 EI+ Voltage SIR 70T 
430.9729 7:4 Ezp:NDBSUS 
TRIANGLE LABS Teit:'I'Lil44376 l09-ll2 INJ. 
100 36:28 36:37 5.8E6 

80 4.7E6 

60 3.5E6 

40 2.3E6 

20 l.2E6 

0 O.OEO 
36:12 J6:l8 J.6:24 36:.JO 36:36 36:42 36:48 36154 37:00 37:06 37:12 37tl8 37:24 37130 37:36 rilae 
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ri e:T Acq: -JAN- I U+ Vo tage SIR T Noi11e1 
441. 7428 r:4 BSUII( 256, JO, -J. 0} P10J(7, 5,J, 0. 05\,952. 0, l. 00\,:r, T) J!:Zp:N1JB5US 
'l'IlIANGLE LABS Tezt::TLil44J76 109-112 m:r. nu • . 16:54 
100 

90 

80 

70 

60 

50 

40 

JO 

20 

10 

Al. 6E6 J.2E5 

2.9E5 

2.6 

l.9E5 

l.6E5 

l.JES 

9. 7E4 

6.4E4 

J.2E4 

o..,,_..,.._.,_+-.,.....,....,...:.;..._..,.._,.....,....,.""""....,~~,.....,...~...-..,...,....,....,.._,....,.....,._,,__,...., .... ,.....,._.,... .......................... ...;p;;~-.. ............ ~ O.OEO 
J6:00 37:00 38:00. 39:00 40:00 41:00 

File:T980154 #l-563 Acq:6-JAN-98 16:51:52 EI+ Voltage SIR 707! Noiae:257 
443.7399 1':4 BSUil(256,JO,-J.0) PJaJ(7,S,J,O.OS\,l028.0,l.OO\,r,T) J!:Zp:NDB5US 
TRIANGLE LABS Tezt::TLil44376 109-112 INJ'. 7'IHE • 16:54 
100 A2. 9E6 

70 

60 

50 

40 

JO 

20 

10 l.07E5 

42:00 T.iJlle 

J.9ES 

J.SES 

J:1z5 

2.7ES 

2.JES 

l.9ES 

l.SES 

l.2ES 

7.7E4 

J.9E4 

o'~--.-...--,.-...-....-,.::...,..-,.-,..-..-,.."""""-...-......,..-,--r~...,.....,.....,.....,.....,.....,.....,_..,-..,.,."r'"""..-.,-.~....-~,.....~,......;~....,,_..1"""-....-f-O.OEO 
J6:00 J7:00 J8:00 J9:00 

File:T9801S4 #l-S6J Acq:6-JAN-98 16:51:52 EI+ Voltage SIR 70T 
4J0.9729 F:4 Ezp:NDBSUS 
TRIANGLE LABS Tezt:TLI#44J76 109-112 
100 JS·27 J 6 : 08 j6:S9 J7:2S 

90 

80 

70 

60 

so 
40 

JO 

20 

10 

1".rvv.o1..., .•• 

40:00 41:00 42:00 Time 

16:54 
5.9E6 

S.JE6 

4.7E6 

4.2E6 

J.6E6 

J.OE6 

2.4E6 

l.8E6 

l.2E6 

S.9ES 

o...._,,......,......,.......,_.,._..,......,;.......,.. ...... _,.......,.....,._,.......,__,,......,......,.......,......,-..,...-,--.-....... ..,.. ....... ....,.....,._,.__,......;, __ ....-..... ,........-...-....--.-................... ....,._,.-+- O.OEO 
J6:00 J7:00 38:00 39:00 40:00 41:00 

File:T9801S4 ll-56J Acq:6-JAN-98 16:51:52 EI+ Voltage SIR 70T 
SlJ.6775 1':4 Ezp:NDBSUS 
TRIANGLE LABS Tezt::TLil44J76 109-112 INJ'. TIME • · 16:54 
100 J8·4J 

J9:09 
40:27 

J6:44 

40:07 

35:56 38:05 

JS:JS 
40 

JO 

20 

10 

42: 00 

4l:Jl 

Ti.Jlle 

6.4EJ 

S~8EJ 

5.2EJ 

4.5EJ 

J.9EJ 

J.2EJ 

2.6EJ 

l.9EJ 

6.4E 

0 ...._,,......,...... ..... ..-..--.-....... -... ...... ....,. ...... _,.......,__,,......,......,_..,.....,-.,._...,_, ....... ....,....,....,......,......,.....,. __ __, __ ,...... ............... ..-..... ....--.-.....--.-............. --.-+-o.ozo 
J6100 - 37:00 38:00 39:00 40:00 41:00 42:00 
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:i e: : : + o ge o.i.se: 
457.7377 r:4 BSUB(.256,J0,-3.0J P1CD(7,5,J,0.05\,2J6.0,l.OO\,r,TJ l!:Zp:NDB5US 
7.'RIABGI.Z LABS Tezt:TLil44J76 l09-ll2 rNJ. 'rIKE • 16154 
100 A2. 4E6 

80 

60 

40 

20 

40:54 41:00 41:06 41:12 4l:l8 41:24 
rile1'l'980l54 ll-563 Acq:6-JAN-98 16151:52 EI+ Voltage SIR 70T Hoise157 
459.7348 7:4 BSUB(.256,30,-3.0J P1CD(7,5,3,0.0S\,228.0,l.00\,7,T) l!:Zp1NDB5US. 
TRIAMOLE LABS Tezt:TLil44376 109-112 INJ. 'l'IKE • 16:54· 
100 AJ. 5E6 

80 

60 

40 

20 

40:54 41:00 41:06 41:12 4l:l8 41:24 
7ile:T980l54 ill-563 Acq:6-J11.N-98 16:51:52 EI+ Voltage SIR 70'1!. Noise: 72 . 
469.7779 :1':4 BSUB(256,30,-3.0J PXD(7,5,J,0.05\,28B.O,l.00\,7,TJ Ezp:NDB5US 
TRIANGLE LABS Tezt:TLil44376 109-112 INJ. TIHE • 16:54 
100 Al. OE7 

80 

60 

40 

20 

40:54 41:00 41:06 41:12 41:18 41:24 
:t'ile:T980l54 ll-563 Acq:6-JAN-98 16:51:52 EI+ Voltage SIR 70T Noise166 
471.7750 :1'14 BSUB(256,30,-3.0) PICD(7,5,3,0.05\,264.0,l.00\,7,T) Ezp:NDB5fJS 
TRIANGLE LABS Tezt:TLil44376 109-112 INJ. TIHE • 16:54 
100 Al. 3E7 

80 

60 

40 

20 

5.0E5 

4.0E5 

3.0E5 

2.0E5 

9.9E4 

O.OEO · 
41130 T.iae 

5.5E5 

4.4E5 

3.3E5 

2.2E5 

l.lE5 

O.OEO 
41:30 Ti.me 

2.3E6 

l.9E6 

l.4E6 

9.4E5 

4. 7E5 

O.OEO 
4l:JO Time 

2.6E6 

2.lE6 

l.6E6 

l.OE6 

5.2E5 

oq ... ..,.... ......................................... ~ ....... .:::::::;:=::;=;:=:;:=;:....,._,....,....,_.. __________________________________ -J:.o.oEo 
40:54 41:00 41:06 41:12 41:18 41:24 41: JO T.iae 

7ile:T980l54 ll-563 Acq:6-JAN-98 16:51:52 EI+ Voltage SIR 70'1! 
430.9729 7:4 Ezp:NDB5US 
XRIAMU.E LABS Tezt:TLil44J76 l09-ll2 INJ~ TINE • 16:54 
100 40154 41:00 4 01 ...... _________ 4~l~=~l~4--------------_.. ........ ________ ....... __ __ 5.9E6 

80 4.7E6 

60 3.5E6 

40 2.JE6 

20 

40:54 fl: 00 41:06 flrl2 41:18 41:24 fl:JO 

129 



' .. 
' ·• 

. 5=.a 

I 

i jk~~1 I ~~·, .·:l';Q~ DA.I. rnp ·••:;a .. ~-;. . •• g .... ·.1~ rc:sc. •• 
HiLght 3 .59 volt; Span 299 ppt 

. SysteiD fLLe nasae mJS 
Data rLLe narae A: T980148 

--+----; Resoll.it Lon · 10888 
~ rti1ber 2 
Ioni.zatlon IOde a• 
Swltch. vtl.TffI lf9 . 
Ref. masses 292.9825, 416.3160 

liiiiM;;;:j A · 293 J 331 S JS 
B~ K332 T3i9 
C ~ L 334 U3i'6 
D 316 N 340 Y 419 
E 318 H 342 
F 329 0 352 

---+-----1 G 322 P 354 
H ·~ Q 356 . 
I 331 R 358 

Ref I la!S 416.Si69 Peak top 
HeLglt .36 volts S!m ~ Pill 

130 



Fi e:T 2 EI+ Vo tage SIR T 
319.8965 F:2 Exp:NDB5US 
Sample Text:TLI#44376 109-112 INJ. TIME 16:54 File Text:TLI#44376 109» 
100 8.7E6 

BO 6.9E6 

60 5.2E6 

40 3.5E6 

20 1.7E6 

0-.i-~-?..-.-~~~:;:...... ......... _,.....,........,........-.::;_~...,......,.~~+--.--..-.-.-~..,L,.-.-..--.--~ ........ ~~~-.-::;:,,....~'......-..--.--~........::::;:-.-..,........,...."""T"""l'=;::::..--.--........... ~,_l-0.0EO 
25:48 25:54 26:00 26:06 26:12 26:18 26:24 26:30 

File:T980154 #1-810 Acq:6-JAN-98 16:51:52 EI+ Voltage SIR 70T 
321.8936 F:2 Exp:NDB5US 

26:36 26:4·2 26:48 26:54 Time 

Sample Text:TLI#44376 109-112 INJ. TIME 16:54 File Text:TLI#44376 109» 
100 1.1E7 

BO 8.9E6 

60 6.7E6 

40 4.5E6 

20 2.2E6 

0-..l.-~~~~~.---::::;,........_.~~;......... ........... ~~~~-.-..-l-..,........-.-r--r-..,.......,1L.,......,~,_..,..~_,::~ ........... -.-,....:;::,,.,.......,..~.-.--....-.--..-.~,..........~.....-=::;::::::......,_..,..-.-:;~O.OEO 
25:48 25:54 26:00 26:06 26:12 26:18 26:24 26:30 

File:T980154 #1-810 Acq:6-qAN-98 16:51:52 EI+ Voltage SIR 70T 
331.9368 F:2 Exp:NDB5US 

26:36 26:42 26:48 26:54 Time 

Sample Text:TLI#44376 109-112 INJ. TIME 16:54 File Text:TLI#44376 109» 
100 3.9E6 

80 3.1E6 

60 2.3E6 

40 l.6E6 

20 7.8E5 

0..J....~~~~---.......... -.---......... -.-.--......,.,,~~~.-.--~'="':::::;:_,~~--.-.-~:=::;=r-r-..-.-....-.-.-..-.-.....-f==r=T~r--r-,....,.."'T""T-r-ir-r-T""T""l"'""T-r-i.....,...J--0.0EO 
25:48 25:54 26:00 26:06 26:12 26:10 26:24 26:30 26:36 26:42 26:48 26:54 Time 



Fi e:T EI+ Vo tage SIR T 
339.8597 F:2 Exp:NDBSUS 
Sample Text:TLI#44376 109-112 INJ. TIME 16:54 File Text~TLI#44376 109» · 
100 30·41 3.6E6 

31:09 
80 2.9E6 

60 2.2E6 
30:51 

40 1.5E6 

20 7.3E5 

O_i___-r--o-.--.--.-,.--,.----.--.----r---.---:;=::;:::::;::::;::::::;::::.~-.--~~.--::::::;::=;==;==<=;=;:=:;::=::;==:;:::::::::::-.-----r--~~~---r---.----:;:::::::;=;===:;=;;::::::;:=;:::===;=;;==r=.LO.OEO 
30:36 30:42 30:48 

File:T980154 #1-810 Acq:6-JAN-98 
351.9000 F:2 Exp:NDBSUS 

30:54 31:00 31:06 
16:51:52 EI+ Voltage SIR 70T 

31:12 . 31: 18 31:24 Time 

Sample Text:TLI#44376 109-112 INJ. 16:54 File Text:TLI#44376 109» 
100 3.0E4 

80 2.4E4 

60 l.8E4 

40 1.2E4 

20 6.0E3 

O~y--,.~-,.--.--..-.-.-----.--.-..,-,,--,--.----r---.-.----.--.--.--.--.----.--.---,--.---.----.--.---.--.----.----.--.--.--.----.----.--.--.-,--,.----.-----.--.-.-----.r-r----.--.---.--.-.~0.0EO 
30:36 30:42 30:48 

File:T980154 #1-810 Acq:6-JAN-98 
409.7974 F:2 Exp:NDB5US 
Sample Text:TLI#44376 109-112 

. 100 

80 

60 

40 30:39 

30:54 31:00 31:06 
16:51:52 EI+ Voltage SIR 70T 

INJ. TIME 

31:12 31:18 Time 

16:54 File Text:TLI#44376 109» 
1.5E5 

31:11 1.2E5 

9 .1E4 

6.0E4 

20 3.0E4 
. 31: 21 

0..:L;=;:=.=~;:......-r---,-.,.:::;:=;::=;:=:r=;=-rc~....-.-.-.--r-.---,-::;:::..'F'i==;==r=:;==;:::::;-::==r-'F'f=r=~.,--,.---r-,--~=r==r=T=T::;:~.--=r==r="Fir=LO.OEO 
30:36 30:42 30:48 30:54 31:00 31:06 31:12 31:18 31:24 Time 



Fi _e:T 
339.8597 F:2 Exp:NDB5US 
Sample Text:TLI#44376 109-112 
100 

EI+ Voltage SIR T 

INJ. TIME 16:54 File Text:TLI#44376 109» 
4.5E7 

80 30: 24 3.6E7 

60 2.7E7 

40 l.8E7 

20 9.0E6 

0-1....-i,..--.,.--.--,-~__,,~-==;==T"'"~--......;..i==::;:::--.--.---.----.~..----,---r--.--.-~.--~~-.---.----.~..----,---r--.--.-~..--:::::'=",,,.._-1-0.0EO 
30:00 30:06 30:12 30:18 

File:T980154 #1-810 Acq:6-JAN-98 16:51:52 EI+ Voltage SIR 70T 
351.9000 F:2 Exp:NDB5US 
Sample Text:TLI#44376 109-112 INJ. TIME 
100 

80 

60 

40 

20 

30:24 30:30 Time 

16:54 File Text:TLI#44376 109» 
4.2E6 

3.4E6 

2.5E6 

1. 7E6 

8.5E5 

0-1....,.--~~--~--.~...-....--.--.---~;::::::.~~~~~ ·~..---~~-:::=:=;o====='"'..._,=;-==,=o====------..--..--....--.-~_LO.OEO 
30:24 30:30 Time 30:00 30:06 

File:T980154 #1-810 Acq:6-JAN-98 
409.7974 F:2 Exp:NDBSUS 
Sample Text:TLI#44376 109-112 
100 

80 

60 

40 

20 
30:04 

30:12 30:18 
16:51:52 EI+ Voltage SIR 70T 

16:54 File Text:TLI#44376 109» 
9.5E4 

7.6E4 

5.7E4 

3.8E4 

1. 9E4 

0..1-=:;==;::=:;=::::;=~-...--r--.~.---~:::;:::=;:::~=i'==t===;==::;::=::::=~::::::.--r---.~.--,---.-__,.:___:;:::=;::~___:::;;::::=:;:=::;==r:=;==r=:::::::;::.__LO.OEO 
30:00 30:06 30:12 30:18 30:24 30:30 Time 

cfo;' (' 

'~~-



Fi e:T 
339.8597 F:2 Exp:NDBSUS 
Sample Text:TLI#44376 
100 

EI+ Vo tage SIR OT 

29:09 

INJ. TIME 
29:14 

16:54 File Text:TLI#44376 109» 
6.2E7 

80 28:33 5.0E7 

60 3.7E7 

40 2.5E7 

20 1.2E7 

O__...,.--,...-.-~..,,::--.--r-ir-T-.--r--.--.-~.---.-.-----;::==r=:=,__~.--.-.----.--r--r-.---r-i-:::,.~-r---.-,---,.-...-.-:==;::::::.....--.--,---,.-...-.--.-_,...::::,._~0.0EO 
28:24 28:36 28:48 

File:T980154 #1-810 Acq:6-JAN-98 
351.9000 F:2 Exp:NDBSUS 
Sample Text:TLI#~4376 109-112 
100 

80 

60 
' 

29:00 29:12 29:24 
16:51:52 EI+ Voltage SIR 70T 

INJ. TIME 

29:36 29:48 Time 

File Text:TLI#44376 109» 
5.4E6 

4.3E6 

3.2E6 

40 2.1E6 

20 1.1E6 

0..::L.,.-.--.--.--,-...-.--.~...::::;:::2~8~:~4~1~..--r-=T==r--.-~-.-...-.---.---...-.=~...,-='i=,.........-.--r---.-~,---,.---.-~"""l"""..,.=,,,,_.,...-,,.-r==r-r---r-...-~0.0EO 
28:24 28:36 28:48 29:00 29:12 29:24 29:36 29:48 Time 

File:T980154 #1-810 Acq:6-JAN-98 16:51:52 EI+ Voltage SIR 70T 
409.7974 F:2 Exp:NDBSUS 
Sample Text:TLI#44376 109-112 !NJ. TIME 

'100 

80 

60 

40 
28:4128:47 

File Text:TLI#44376 109» 

'"' ( O~ 4 .1E4 
3.2E4 

29:43 2. 4E4 

1.6E4 

8.1E3 20 

0-1::;:=:;::=;:::::::::;=~:;::._.---.-=;:::__,_-,-.,.-,----,---,.---.--.-_;_.~:::,_.;::::..:;;:::::;:=;:-,---,--,-,...--,.---.---;::,_.,.--.---.---.-,----.--.---,--r-.---.-r-r-.-..:;:.....:;=t----------+ 0 . 0 E 0 
28:24 28:36 28:48 29:00 29:12 29:24 29:36 29:48 Time 



Fi e:T 8 16:51:52 EI+ Voltage SIR T 
339.8597 F:2 Exp:NDB5US 
Sample Text:TLI#44376 109-112 INJ. TIME 16:54 File Text:TLI#44376 109» 
100 6.1E7 

80 Al.51EB 4.9E7 

60 3.6E7 

40 2.4E7 

20 1.2E7 

0..L-r-y-,.---.-,...-.---r--..---Y-..-r-1___:::;:=r-.-..,,,.::::::;_...;-.--,r-r-.-.L,---,.---.-..-y-,,_:::;:=;:::::::;:.-.--...--r-~r-r-.--.--.-~-.....-~r-T-.-::::::;:::=r----.L-O.OEO 
29:12 29:18 29:24 29:30 29:36 

File:T980154 #1-810 Acq:6-JAN-98 16:51:52 EI+ Voltage SIR 70T 
341.8567 F:2 Exp:NDB5US 
Sample Text:TLI#44376 109-112 INJ. TIME 
100 

80 
Al.OlEB 

29:42 . 29: 48 29:54 Time 

16:54 File Text:TLI#44376 109» 
4.6E7 

3.7E7 

60 2.8E7 

40 1.9E7 

20 9.3E6 

0..L..-r-1---,--.--.---.-..-..--.--r-....:~"T-~~-.-...,_-.--.--r-Li---,--.--.---.-~;::::=;:::::::::;::-.--.-.,-..-,---,--.-.---y-..-.--.-.----r---.=:::;=,...._,LO.OEO 
29:12 29:18 29:24 29:30 29:36 

File:T980154 #1-810 Acq:6-JAN-98 16:51:52 EI+ Voltage SIR 70T 
351.9000 F:2 Exp:NDB5US 

29:42 29:48 29:54 Time 

Sample Text:TLI#44376 109-112 INJ. TIME 16:54 File Text:TLI#44376 109» 
100 5.4E6 

80 4.3E6 

60 3.2E6 

40 2.1E6 

20 1.1E6 

0-L-.,....,,r="'!=-r--.--.--i==i==i=""~.....--.-..--.----r--,.--r-.,..--...-r;::::;..-.--.-~,.--r-.--.::::::::::r=r-~...,..,,=r=r=;,;=-,.-.--.--r-.,=T=r=ir-r-r--r--.--r--+-O·OEO 
29:12 29:18 29:24 29:30 29:36 29:42 29:48 29:54 Time 



Fi e:T 
355.8546 F:2 Exp:NDB5US 
Sample Text:TLI#44376 109-112 
100 

80 

60 

40 

: :>2 EI+ VOltage SIR/ T 

INJ. TIME== 16:54 File Text:TLI#44376 109» 
9.9E6 

7.9E6 

6.0E6 

4.0E6 

2.0E6 

o-L.,--.-..-c:T~ .......... -..---r-...--.--.-..--..--.-~-..-..::;=,.....,..u;::::::.....--.-~~~~~....;:=r.:;=........-.-~--.--..--..=;:::~~~~:::;_~--.---.-:::;,,,..._..._....,__,_ __ ........,... __ ,.J-o.oEo 
29:54 30:00 30:06 30:12 30:18 30:24 30:30 

File:T980154 #1-810 Acq:6-JAN-98 16:51:52 EI+ Voltage SIR 70T 
357.8516 F:2 Exp:NDB5US 
Sample Text:TLI#44376 109-112 !NJ. TIME 
100 

80 

60 

40 
Al.31E7 

30:36 ·30:42 30:48 Time 

16:54 File Text:TLI#44376 109» 
6.2E6 

5.0E6 

3.7E6 

2.5E6 

20 1.2E6 

O~-.-.;:::::;.::::.--.---.r-'r---r-.---r--.-.....--.----..--.---.~::::;=.-=r:::;::::::,.._.:,.-,.--.---.~--r-~-,..J~-.--~~-..--.~·~~-.---.~--r-.---r--.-:,,,...,.-.--..-.-..-....-.,.....,...-rL-0.0EO 
29:54 30:00 30:06 .30:12 30:10 30:24 · 30:30 30:36 30:42 30:48 Time 

File:T980154 #1-810 Acq:6-JAN-98 16:51:52 EI+ Voltage SIR 70T 
367.8949 F:2 Exp:NDBSUS 
Sample Text:TLI#44376 109-112 INJ. TIME== 16:54 File Text:TLI#44376 109> 
100 30·33 4.4E6 

80 3.SE6 

60 2.6E6 

40 1.8E6 

20 8.BE5 

O~-.-~-.--.......... -..--r-...-.--..-~-r-....---r-r--r-..--.--..-~-.-...-.--.-,.--,r-r--r-r-r-r--r-r-r--r-r~--r--.-r--,-,,.::::r=::;::::;:::::;::::::;=T'""'T-.-....---r-r-,.--,r-r-.-..LO.OEO 
29:54 30:00 30:06 30:12 30:10 30:24 30:30 30:36 30:42 30:48 Time 



Fi e: :51:52 El+ Vo tage SIR T 

INJ. TIME 

32:31 

32:36 

16:54 File Text:TLI#44376 109» 
3.9E6 

32:44 

3.1E6 

2.3E6 

l.5E6 

7.7ES 

3 2 : 2 4 3 2 : 2 6 3 2 : 2 8 3 2 : 3 0 3 2 : 3 2 3 2 : 3 4 3 2 : 3 6 3 2 : 3 8 3 2 : 4 O 3 2 : 4 2 3 :& : 4 4 3 2 : 4 6 3 2 : 4 8 Time 
File:T980154 #1-396 Acq:G-JAN-98 16:51:52 EI+ Voltage SIR 70T 
183.8639 F:3 Exp:NDBSUS 
Sample Text:TLI#44376 109-112 16:54 File Text:TLI#44376 109» 
100 1.0E4 

80 8.1E3 

60 6.1E3 

40 4.0E3 

20 2.0E3 

, 0 O.OEO 
3 2 : 2 4 3 2 : 2 6 3 2 : 2 8 3 2 : 3 0 .· 3 2 : 3 2 3 2 : 3 4 3 2 : 3 6 3 2 : 3 8 3 2 : 4 0 3 2 : 4 2 3 2 : 4 4 3 2 : 4 6 3 2 : 4 8 Time 

File:T980154 #1-396 Acq:G-JAN-98 16:51:52 EI+ Voltage SIR 70T 
445.7555 F:3 Exp:NDB5US 
Sample Text:TLI#44376 109-112 INJ. TIME 
100 

80 

60 

40 

20 

32:3S 

32:28 

Text:TLI#44376 109» 
1. 9ES 

1. SES 

1.lES 

7.6E4 

3.BE4 

0 O.OEO 
3 2 : 2 4 3 2 : 2 6 3 2 : 2 8 3 2 : 3 O 3 2 : 3 2 3 2 : 3 4 3 2 : 3 6 3 2 : 3 8 3 2 : 4 O 3 2 : 4 2 3 2 : 4 4 3 2 : 4 6 3 2 : 4 8 Ti me 

~ 
'•I" 



Fi e:T 2 EI+ Vo tage SIR T 
373.8208 F:3 Exp:NDB5US 
Sample Text:TLI#44376 109-112 INJ. TIME 16:54 File Text:TLI#44376 109» 
100 3 ·53 2.9E7 

8-0 2.4E7 

60 l.8E7 

40 1.2E7 

20 
33

:
07 

5.9E6 

O..i::::__,_:.____.....---.~~~~~~~~~-.-'~~~~~~~_;:::_:::::::;=:::::::;::=-~~~~:=::::::;::===-~--__,...--.=~0.0EO' 

32;50 32:5J 32:54 32;56 32:56 33:00 33:02 33:04 33:06 33:00 33:10 33i12 J3:14 
File:T980154 #1-396 Acq:G~JAN-98 16:51:52 EI+ Voltage SIR 70T 

Time· 

383.8639 F:3 Exp:NDB5US 
Sample Text:TLI#44376 109-112 
100 32:53. 

INJ. TIME = 16:54 File Text:TLI#44376 109» 
J.6E6 

60 2.0E6 

60 1.5E6 

40 1.0E6 

20 5.1E5 

0--Lc=:::.~~~~~~~~~~~~~~~~~~~~~::::=.=:;:=====-~--~...-----~-.-~.--~~-----..~LO.OEO 
3 2 : 5 0 3 2 : 5 2 3 2 : 5.4 32:56 32:58 33:00 33:02 33:04 33:06 33:08 33:10 33:12 33:14 Time 

File:T980154 #1-396 Acq:6-JAN-98 16:51:52 EI+ Voltage SIR 70T 
445.7555 F:3 Exp:NDB5US 
$ample Text:TLI#44376 109-112 INJ. TIME 
100 

80 

60 

40 32:53 

File Text:TLI#44376 109» 
6.8E4 

5. 4E4 

4.1E4 

2.7E4 

20 1.4E4 

0 O.OEO 
32:50 32:52 32:54 32:56 32:58 33:00 33:02 33:04 33:06 33:08 33:10 33:12 33:14 Time 



Fi e:T 
373.8208 F:3 Exp:NDB5US 
Sample Text:TLI#44376 109-112 
100 

80 

60 

40 J----
20 

0 
33:18 

File:T980154 
383.8639 F:3 

33:24 
#1-396 Acq:G-JAN-98 
Exp:NDBSUS 

Sample Text:TLl#44376 109-112 
100 

80 

60 

40 

20 

0 
33:18 33:24 

File:T980154 #1-396 Acq:6-JAN-9B 
445.7555 F:3 Exp:NDB5US 
Sample Text:TLI#44376 
100 

80 

60 

40 

20 

0 
33:18 33:24 

2 EI+ Vo tage SIR T 

INJ. TIME= 

33:30 33:36 
16:51:52 EI+ Voltage SIR 70T 

INJ. TIME = 

33:30 33:36 
16:51:52 EI+ Voltage SIR 70T 

INJ. TIME 

7 f <f(o 

33:30 33:36 

16:54 File Text:TLI#44376 109» 
8.6E6 

33:42 

16:54 File 

33: 4 2 

16:54 File 

33:42 

6.9E6 

5.1E6 

3. 4E6 

1. 7E6 

O.OEO 
Time 

Text:TLI#44376 109» 
2.7E6 

2.2E6 

1. 6E6 

1.1E6 

5.5E5 

O.OEO 
Time 

Text:TLI#44376 109» 
1.8E5 

1. 4E5 

1.1E5 

7.1E4 

3.5E4 

O.OEO 
Time 

0-7{ r!t;. 



Fi e: El+ Vo tage SIR T 
373.8208 F:3 Exp:NDB50S 
Sample Text:TLI#44376 109-112 INJ. TIME File Text:TLI#44376 109» 
100 l.4E6 

80 1.1E6 

60 8.6E5 

40 5.7E5 

20 2.9E5 

0..1==;==;==;=:=======;==;:=:::;==;=~===~..:,.....,~:::::;_:__.___,~~~~~~~~~~~~~~~~::=:;::::::;=:=;=:===1:..0.0EO 
34:00 34:06 34:12 34:18 

File:T980154 #1-396 Acq:6-JAN-98 16:51:52 EI+ Voltage SIR 70T 
383.8639 F:'3 Exp:NDB5US 

34: 24 . 34:30 Time 

Sample Text:TLI#44376 109-112 TIME= 16:54 File Text:TLI#44376 109» 
100 2.0E6 

80 1.6E6 

60 1.2E6 

40 7.8E5 

20 3.9E5 

O..i_ __ _...---.~...._.....-.......... -.----.~..--.-~---.---........-..----.-=:::::.::__~~~~~~~~....::;:::::::;:::=;===;;::=;==,_,..,._...,.,.._..,,..._..--LO.OEO 
34:00 34:06 

File:T980154 #1-396 Acq:6-JAN-98 
445.7555 F:3 Exp:NDB5US 

34:12 34:18 
16:51:52 EI+ Voltage SIR 70T 

34:24 34:30 Time 

Sample Text:TLI#44376 109-112 INJ. TIME= 16:54 File Text:TLI#44376 109» 
100 3.0E5 

80 2.4E5 

60 -, ft? 7u 1. BES 

~O 1.2E5 

20 6.1E4 

0-L--==r==;r==::;=::P=r~F-...--,--r--.~...==;:::::-.---,,--.--.--.---,,-.:;==;==,r=-r--r=-r~r--..,.--r--r-=-F-,_-r----i---i--l-0.0EO 
34:00 34:06' 34:12 34:18 34:24 34:30 Time 



1 e:S EI+ Vo tage SIR S 
373.8208 F:3 Exp:NDB5US 
Sample Text:DJ115 TLI#44237B INJ. TIME= 11:14 File Text:DJ115 TLI#44» 
100 2.4E5 

80 1.9E5 

60 1.4E5 

40 9.5E4 

20 4.7E4 

o.L..~.----r----.--.---.~..--_,......::::::;::==;:::==;::::::::::::::=_-,---..--.--,-~.--:~=;:::=::;::::::::;:==::==:=::;:::::;::::::::;:==;===r=:=;:::::::::;::::::::::.._Lo.oEo 
32:00 32:06 32:12 32:18 32:24 32:30 . Time 

File:S980014 #1-465 Acq:l-JAN-98 11:12:02 EI+ Voltage SIR ?OS 
375.8178 F:J Exp:NDB5US 
Sample Text:DJ115 TLI#44237B INJ. TIME= 11:14 File Text:DJ115 TLI#44» 
100 2.1E5 

80 1. 7E5 

60 1.3E5 

40 8.6E4 

20 4. 3E4 

O~~...--.-~--.-~..-:-~--r-~=::::::;:=:::;=::::;::'.:---..-___,.---.----,--.-~~:;:==r=::::::;:::::;::=:;::::;:::::;:===;:==;;==:r=::::;=:::::;::~J:..O.OEO 
32:00 32:06 32:12 32:18 32:24 32:30 Time 

File:S980014 #1-465 Acq:l-JAN-98 11:12:02 EI+ Voltage SIR 70S 
445.7555 F:3 Exp:NDB5US 
Sample Text:DJ115 TLI#44237B INJ. TIME= 11:14 File Text:DJ115 TLI#44» 
100 5.8E4 

80 4.7E4 

60 3.5E4 

40 2. 3E4 

20 1. 2E4 
32:04 

OJ=::~~::::::~::::::.::::::::;:=::::=::::;::=r==r==~-'--.--.---.~-.--~-.-_::::;_:__~::;==;=:=;::::::::::;:::::=:;::=:::;==;=::::::r==r===:::;::=::::;::::::;J:..O.OEO 
32:00 32:06 32:12 32:18 32:24 32: 30 Time 



Fi e:T ::>2 EI+ Voltage SIR 'l' 
373.8208 F:3 Exp:NDB5US 
Sample Text:TLI#44376 109-112 !NJ. TIME 16:54 File Text:TLI#44376 109» 
100 8.6E6 

80 6.9E6 

60 5.1E6 

40 3.4E6 

20 1.7E6 

0..L..~~~-.----==:;::::I=;::::::::::=-.-----'---.--1..----..~-.:.-~-.-~.-----.-~-.-__::::;::::==:;===-r====.=~r=-o._.~-.-~~--.~--.-~LO.OEO 
33:20 33:22 33:24 33:26 33:28 33:30 33:32 33:34 33:36 33:38 33:40 33:42 Time 

File:T980154 #1-396 ·Acq:6-JAN-98 16:51:52 EI+ Voltage SIR 70T 
375.8178 F:3 Exp:NDBSUS 
Sample Text:TLI#44376.109-112 !NJ. TIME 
100 

I 00 

16:54 File Text:TLI#44376 109» 
6.9E6 

5.6E6 

60 4.2E6 

40 2.8E6 

20 1.4E6 

o~~~-=:::::::=;===:;;:::::::::::~:==t:.~~~~~~~~_.:.:::::=::::;::::=====~===;~-.---.~----.~-----...--1-o.oEo 
33:20 33:22 33:24 33:26 33:28 33:30 33:32 33:34 33:36 33:38 33:40 33:42 Time 

File:T980154 #1-396 Acq:6-JAN-98 16:51:52 EI+ Voltage SIR 70T 
383.8639 F:3 Exp:NDBSUS 
Sample Text:TLI#44376 109-112 INJ. TIME= 
100 

16:54 File Text:TLI#44376 109» 
2. 7E6 

80 2.2E6 

60 l.6E6 

40 1.1E6 

20 5.5E5 

0...L.,~--.-~.....-,.--T"-~~-.-~~::::::::::::....---.~-.--~-.-------..---r~~===::;===r==~~~__,r---.-~-r-~-r-~~-.---LO.OEO 
33:20 33:22 33:24 33:26 33:28 33:30 33:32 33:34 33:36 33:38 33:40 33:42 Time 



Fi e:T . EI+ Vo tage SIR T 
373.B20B F:3 Exp:NDB5US 
Sample Text:TLI#44376 109-112 16:54 File Text:TLI#44376 109» 
100 1.4E6 

BO 1.1E6 

60 8.6E5 

40 5.7E5 

20 2.9E5 

0...L.=;==r==;::==;r==:;==i==p--,-=;,=::;::..--r--.----'-i.---r---.--+-~~.--L.....---..-~---.~..----.----.-::=::;:::::;;:::=:;==;==r===T'==r===r-l=-0.0EO 
34:06 34:12 34:18 34:24 

File:T980154 #1-396 Acq:6-JAN~98 16:51:52 EI+ Voltage SIR 70T 
375.6178 F:3 Exp:NDBSUS 
Sample Text:TLI#44376 109-112 
100 

A3.29E6 

34:30 Time 

16:54 File Text:TLI#44376 109» 
1.1E6 

80 9.1E5 

60 6.8E5 

40 4.5E5 

20 2.3E5 

0...L.-=r==r==;:==;===r==r===r=~-==:;r=~-r-~~..--.....----.-_l.-.__,.~.--L.....---.---~---.~..----.---r-=::;:==;;:::==;:=~=r====;:==r=-=r-l=-0.0EO 
34:06 34:12 34: 18 34:24 

File:T980154 #1-396 Acq:6-JAN-98 16:51:52 EI+ Voltage SIR 70T 
383.8639 F:3 Exp:NDB5US 

34:30 Time 

Sample Text:TLI#44376 109-112 INJ. TIME= 16:54 File Text:TLI#44376 109» 
100 2.0E6 

80 1.6E6 

60 1.2E6 

40 7.8E5 

20 3.9E5 

0...L.....,__,___,.--..---.--r---.---r---.-~__,.--...-="':::::;::..--r----.~-r---.--..,----.~-.---.::;=:::::;::=;::=:;===r==r==-,-~~.,.......-,--r__,~.,.......-r-LO.OEO 
34:06 34:12 34:18 34:24 34:30 Time 



TLI Project: 
·Client Sample: 

44376 
109-112 

Method 23 TCDDffCDF Analysis (DB-225) 
Analysis File: X9800• 

Client Project: 
Sample Matrix: · 
1LI ID: 

Sample Size: 
Dry Weight: 
GC Column: 

2,3,7,8-TCDF 

Culp Aluminum Alloys 
M23TRAIN Date Received: 12117/97 
194-59-2A-D Date Extracted: 12129/97 

Date Analyzed: 01/07/98 

1.000 
n/a 
DB-225 

26.2 

3.3 

Dilution Factor: n/a 
Blank Ftle: X980083 
Analyst: KAS 

83.4 40%-130% 

Spike File: 
!Cal: 
ConCal: · 

SPC2NF04 
. XF24087 
X980080 

· % Moisture: n/a 
%Lipid: n/a 
% Solids: n/a 

0.78 21:29 E_ 

0.80. 21:28 

Data Reviewer: --~Cf/="'""-~------ 01/11/98 

Triangle Laboratories, lnc.qp 
801 Capitola Drive • Durham, North Carolina 27713 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

Page 1of1 

Printed: 13:33 01/11/98 
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Initial · ...• Date •.. 

Data Revi- By: 6i:/l ..l-ij{_J.1:£ Calculated Noise Area: 

~e Total Area for each peak with an ion abundance ratio outside 

- atio limits bas been recalculated according to method requirements. 

Page No. 

01/11/98 

Compound/ 

l Listing of X980085B.dbf 
Matched GC Peaks I Ratio I Rat. Time 

2.00 

!(_Z .... QC.Log Omit Why •• RT. OK Ratio Total.Area ... Area.Peak.l .. Area.Peak.2 .• Rel.RT Compound.Name •• ID •. Flags. 

TCDP 

304-306 

304-306 

13Cl2-TCDP 
316-318 

DC 

DC 

DC 

DC 

DC 

DC 

DC 

DC 

DC 

DC 

NL 

I 

I 

WH 

29 

NL 

WL 

WL 

WL 

WL 

WL 

WL 

WL I 

0:00 

17:06 

17:22 

17:36 

17:44 
18:04 
18:12 
18:20 

18: 30 

18:46 

18:55 
19:04 

19:09 
19:14 

19:24 

19:45 
20:03 

20:10 
20:26 

20: 37 

20:49 

21:00 

21:13 
21:22 

21:29 
21:42 

21:55 
22:02 

22:42 

23:18 
23:42 
Peaks 

0:00 

18:02 

18:48 

19:12 

19:43 
19:59 

20:11 

20:25 

21:28 

0.65-0.89 

RO l.15 391.84 

0.78 94,061.40 41.144.90 

o. 76 l,238.83 534.32 

RO 0.58 l,710.00 743.90 

0.80 3,613.84 l,605.07 

0.77 124.354.10 54, 236. 70 

0.79 105,053.40 46,282.70 

0.77 202.710.60 88,084.60 

0.78 102.563.70 44.907.00 

0.78 90,350.50 39,464.60 

0.77 195,948.90 85.510.90 

0.77 101,077.00 43.935.80 

0.77 102,093.80 44.502.40 

0.77 250,452.00 109.318.00 

0.77 123.180.30 53.585.80 

0.78 582.450.00 254.315.00 

0.80 971.26 432.41 

0.66 184,628.10 73.606.10 

0.78 193,233.40 84,445.40 

0.78 170,614.60 74,879.00 

0.79 28,984.70 12.804.40 

0.78 248,089.00 108,825.00 

0.84 4.255.09 l,948.28 

0.78 .241. 364. 00 105,566.00 

0.78 181,006.00 79.438.00 
0.78 231,365.00 101.329.00 

0.77 281,883.00 122.884.00 

0.78 260,098.00 114.219.00 

0.78 158,536.80 69,303.30 

0.80 27,650.90 12.297.70 

0.72 1,053.22 

4,293,538.22 

0.65-0.89 

RO 1.35 37.51 

RO 7.44 6.74 

0.86 76.33 

RO 0.95 133.09 

0.72 96.67 

RO 0.58 78.22 

0.83 394.33 

a.as 503.94 

0.80 28,533.30 12.663.10 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive • Durham, North Carolina 2n13 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

0.790-1.095 
0.000 

52,916.50 0.797 

704.51 0.809 

l.293.41 0.820 

2.008.77 0.826 

70.117.40 0.842 
58.770.70 0.848 

114.626.00 0.854 B 

57.656.70 0.862 
50,885.90 0.874 

110.438.00 0.881 E 

57,141.20 0.888 

57.591.40 0.892 
141,134.00 0.896 E 

69,594.50 0.904 

328.135.00 0.920 E 

538.85 0.934 

111.022.00 0.939 E 
108,788.00 0.952 E 

95,735.50 0.960 B 

16.180.30 0.970 

139.264.00 0.978 B 

2,306.81 0.988 
135,798.00 0.995 E 

101,568.00 1.001 2378-TCDF AN B 

130,036.00 1. Oll E 

158.999.00 l. 021 E 

145,879.00 1.026 E 

89,233.50 1.057 E 
15,353.20 l.085 

1.104 

0. 953-l. 047 
o.ooo 
0.840 

o. 876 

0.894 

0.918 

0.931 
0.940 

0.951 

15.870.20 1.000 13C12-2378-TCOP ISO 

Printed: 13:18 01/11/98 
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Paqe No. 
01/ll/98 

Compound/ 

2 Listing of X980085B.dbf 
Matched GC Peaks- I Ratio .I Ret. Ti11111 

M_Z .... QC.Log Omit Why .. RT. OK Ratio Total.Area •.• Area.Peak.l •. Area.Peak.2 •. Rel.RT Compound.Na11111 •. ID •. Flags. 

21:51 RO 1.15 67.84 44.22 38.33 l.018 

22:01 RO 1.03 106.77 62.05 60.32 1.026 
DC WH 23:17 RO 0.28 65.35 l.085 

DC WH 23:43 RO 4.25 16.73 1.105 

316-318 3 Peaks 28,707.91 

---------------~------- Above: TCDP I 'l'CDD Follows ----------------------
13Cl2-TCDD 0.65-0.89 0.901-1.099 
332-334 DC NL 0:00 

19:07 
20:12 
20:28 
21:09 
21:37 
21:54 
22:01 
22:10 

DC WH 22:14 
DC WH 22:29 
oc WH 22: 34 

332-334 8 Peaks 

ColWD!l Description ........... . 

H_Z -Nominal Ion Mass(es) 
.. RT. -R.etention Time (rmn:ss) 
Rat.l -Ratio of M/M+2 Ions 
OK -RO=Ratio Outside Limits 
Rel.RT-Relative Retention Time 

*** End of Report *** 

RO l-52 26.64 0.000 
o.73 125.15 52.93 72.22 0.946 
o.78 21,002.45 9,190.25 11.812.20 l.000 
0.81 24.576.20 10,977.20 13,599.00 1.013 

RO 0.95 282.86 152.02 159.81 1.047 
RO 2.08 30.25 35.47 17.09 1.070 
RO 3.34 13.56 25.61 7.66 1.084 
RO 1.60 35.97 32.49 20.32 1.090 
RO 1.21 9.40 6.41 5.31 l.097 
RO 2.54 6.60 1.101 
RO 2.26 36.37 1.113 
RO l.10 11.72 l.117 

46,075.84 

"Why" Code Description ........ . QC Log Oesc ........ . 

WL-Below Retention Time Window 
WH-Above Retention Time Window 
SN-Below Signal to Noise Level 
<M-Below Method Detection Limit 
NL-Channel Specific Noise Level 

A-Peak Added 
It-Peak Kept 
0-Peak Deleted 
T-Time Changed 

M-Peak Area Changed 
N-Na.me Changed 
X-Ether Interference 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive • Durham, North Carolina 2n13 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

13C12-2378-TCDD ISl 
13Cl2-1234-TCDD RSl 

Printed: 13:18 01/11/98 
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303,9016 BSf11J(256,3o,-3.0J PJr:D(5,3,l,o.10*,Sl110B.o,o.oo*,P,PJ 
S&11;1le 'l'ezt1'l'Lil44376 105-lOB Pile 'l'eJCt1 ~ LI.BS 
10 ~. 4B9 

.U.09B9 

AB.BUB 

2 

AB.44BB 

A1.09B9 
.U.06B9 

. .&l.14B9 

A6.93BB 

Al.23BB 

1B100 20100 21100 22100 23100 
Pile1Z9BOOB5 ll-B83 Acq1 7-~-1998 1B107124 QC BI+ Voltage SIR AutoSpec Noi•er110690 
305.B9B7 BSf11J(256,30,-3.0),P1CD(5,3,1,0.10*,442760.0,0.00*,P,P) B:lcprZCONP_'l"l' 
saz111le 'l'ezt1'l'Lil44376 105-lOB Pile 'l'ezt:1 ~ LI.BS 
10 AJ. BB9 

BO Al.41B9 Al.39B9 A1.59B9 

60 Al.15B9 A1.09B9 

40 Al.10E9 A8.91B8 

10 

Al.54B8 

4.0BB 

3. :ZEB 

2.4BB 

1.UB 

B.OB7 

5.lBB 

4.lBB 

3.lBB 

1.1B8 

o~~_,. ...... _.,.-.,.___......1,. ........ ~.....,. ...... __,__..,,_..,.....,,..-1__,....,~.....,""-l......,.....,......,....,....,._._,.......,.~_.,__,,.__,__,......,,.....,__,__,,..._,,,_.,._,~o.oso 
17:00 1B100 19:00 21100 22100 23:00 

Pil•:Z980085 11-883 Acq: 7-JAN-1998 18:07:14 QC BI+ Voltage SIR Autospec Noise:14186 
315.9419 BSUB(256,30,-3.0) PJCD(S,3,l,0.10%,57144.0,0.00%,P,P) lbc;J:ZCONP_'1"1' 
SaJl/f'le 'l'IUCt:'l'LI#44376 105-108 Pile 'l'ext: 'l'RIANQLB LABS 
10 A.1. 7E8 

80 

60 

40 

20 

'l'ime 

3.lE7 

2.5E7 

1.9B7 

1.1E7 

.o....,.....,.....,......,__,~..--.--..-...... ..--r-..,...-,--.--,--.--......,.....,.-'!'....,....,.__,__,.....,,.._..--,.....,.....,.... ...... ..,......,..._,..._,......,.._,.......,.._,.....,.....,.....,.--.....0.ozo 
17:00 18:00 19:00 20:00 21:00 22:00 23:00 'l'.ime 

Pile:Z980085 11-883 Acq: 7-JAN-1998 18:07124 QC BI+ Voltage SIR .&utoSpec Noise:l0594 
317.9389 BSUB(256,30,-3.0) P1CD(5,3,l,0.10%,41376.0,0.00%,P,P) Bxp:ZCONP_'l"l' 
Sample 'l'ext:'l'LI#44376 105-108 Pile 'l'IUCC: 'l'R.IANQLB LABS 
10 Al. 9B8 4.0B7 

80 3.1B7 

60 1.4B7 

40 1.6E7 

20 8.0B6 

o....,.....,.....,.__,__,~..--.--.,.....,.... ...... ..,.....,..._,.....,.....,....,._,.....,......,.-'!'....,.-,.--.__,__,,.....,..._,.._,..i....-..-...--.-...... -----.--.--.--.. ...... .....,.-i...o.oBo 
17:00 lB:OO 19:00 20100 21100 22:00 23:00 !rime 

PiletZ9800B5 ll-8B3 Acq: 7-JAN-1998 18:07124 QC BI+ Voltage SIR AutoSpec 
375.8364 B:lcptZCONP_'r'l' 
Semple 'l'ezt11'Lil44376 105-108 Pile 'l'ezti 'l'.RI.&HQLB LA.BS 
10 

BO 

60 

40 

20 17:10 

17:57 18:34 

21:47 

l.4B6 

l.lB6 

8.3E5 

5.as 

2.BB5 
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el t:ql I I + 0 age 
319.8965 BSUB(256,30,•3.0) P1CIJ(5,3,1,0.10ftl,39056.0,0.00-,8,8) 
Sample 'l'91CC1'l'Lil44376 105•108 8ile 'l'91CC1 2"llLUIO.rJr LABS 
10 

80 
.A3. 79BS 

60 

40 .A3.82B8 

:zo 

18100 19100 :Zl100 :Z2100 
Pile1%980085 11•883 At:q1 7•o'Q.N•1998 18107124 QC BI+ Voltage SIR Autospea Noi•e1l6:Z86 
3:Z1. 8936 BSUB(256, 30, ·3. O) PICD( 5, 3, 1, O.lfJftl, 65144. O, O. 00-,P,P) B:ll:p1zCONl'_'l"l' 
Sample 'l'ezc1'l'Lil44376 105-108 8il• 'l'91CC1 'l'~ ~s 
10 

80 

60 

40 A.4.90B8 

20 

18100 19100 21100 22:00 
Pile1Z980085 11•883 A.t:q1 7•Jall•1998 18107124 QC BI+ Voltage SIR A.utoSper: Noi•e113379 
327.8847 BST11!J(256,30,-3.0) P1CD(5~3,1,0.10-,53516.0,0.00%,P,P) Bxp1ZCONP_'l"l' 
Sample 'l'ext:'l'LI#44376 105•108 Pile 'l'8Ze1 'l'RIANOLB LABS . 
10 AJ.. 9ES 

A2.04ES 

80 

60 A.1.03BS 

40 

20 

18:00 19:00 :Z0100 :Zl:OO :Z2100 
Pile1Z980085 11-883 At:q1 7-J'AN-1998 18:07124 QC BI+ Voltage SIR AutoSper: Noi•e111423 
331.9368 BSUB(256,30,-3.0J P1CD(5,3,1,0.10%,45692.0,0.00%,P,P) Ibr:;1ZCONP_'I"l' 
Sample 'l'ext:'l'LI#44376 105-108 Pile 'l'ext: 'l'~LB LABS 
10 Al. OBS 

80 A.9.1987 

60 

40 

20 

1.5EB 

9.3 

6.2B7 

3.1B7 

O.OBO 
231'00 'l'ime 

2.0B8 

i. 6ES 

J..2ES 

7.SE7 

3.9E7 

O.OEO 
23:00 'l'ime 

5.J.E7 

4.J.E7 

3.J.E7 

2.0 

J.. OE7 

O.OEO 
23:00 'l'ime 

2.9E7 

2.3E7 

J..8E7 

J..2E7 

5.8E6 

O.OEO 
2·3100 

o.....,,--"'T""...,. .... ,.......,......, ........... ...,. .... ,.......,......, ............ ...,. .... ,......,......., ............ ...,.. .... ,..... ..... ...., .... ,,_...,.. .... ,..... .............. ,,_ ........... ,..... ..... .....,..,..,,_...,... 
18100 19100 20100 21100 22100 

Pile1;r,sooss 11-883 A.r:q1 7-'"'11-1998 18107124 QC BI+ Voltage SIR A.ut0Sper:.Noi••17527 
333.9338 BSUB(256,30,-3.0) P1CD(5,3,1,0.10-,30108.0,0.00%,P,P) B:ll:p:ZCONP_'l"l' 
Sample 'l'ext:'l'Lil44376 105-108 Pil• 'l'eJCCt !'.RI.U10LB ~s 
10 Al. 6B8 

A.J..18B8 
80 

60 

40 

:z 

0 
J.8:00 19:00 :Z0100 :ZliOO :z:z' 00 

'l'ime 

3. 6E7 

2.8E7 

2.U7 

1.4B7 

7. lil 

23100 
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p 1•1%980085 11~883 Acq1 7-~-1998 18107124 QC BI• Voltage SIR Auto.spec 
303.9016 B:ll:p1ZCONP_'I!'I' 
sample !l'ezt::'l'Lil44376 105-108 Pil• !l'.urf:I ~ LABS 
10 19 45 

8 1!1114 
18:10 :ZO::Z6 

17:00 18:00 
Pil•1%9SOOSS 11-883 Acq: 
315.9419 B:ll:p:ZCON7_'l"I' 
sample !l'ezt::'l'Lil44376 105-108 Pil• !l'ez'CI !'ll.LlNOLB LABS 
10 

21:00 

:Zl 28 

4.0B8 

3.2Z8 

2.4B8 

1. 0:8 

S.OB7 

O.OBO 
Time 

3.1B7 

2.5B7 

1.981 

1.2B7 

6.2B6 

0·~ ........................ ......,.......,. ........................ ......,. .............. --.-...--.--.--.--.......,,...-;-.. ...... --.---.......,--.--."'-.~--......., ........... ---.---.---...-1"'""".--I"'"""..-......... O.OEO 
17:00 18100 19:00 20100 21:00 22:00 23:00 !l'im• 

Pile1%9SOOSS 11-883 Acq: 7-JAN-1998 18107:24 QC IlI• Voltage SIR AutoSpec 
319.8965 Bxp1ZCONP_'r'!' 
Sample !l'ezt::'l'LI#44376 105-108 Pile !l'airt: !l'RIANQLB LA.BS 
10 17 56 1.5B8 

1.2ES 
l81:Z!J 

9.3E7 

19:0819:31 :Z0:2!J 6.:ZE7 

3.lE7 

0 ............................. ---.---.L-..:~..--.-1-....i-...-....-.............. ~ ............................ ~'--o--.--;,.__,,_,...L,."-~.,...... ...... '""""..,.......,......,......,.......;::::.....,....,........,.......,......,__,__._ O.OEO 
17:00 18:00 19:00 :ZO:OO :Zl:OO 21:00 

Pil•:%980085 ll-883 Acq: 7-J'AN-1998 18:07:14 QC EI• Voltage SIR AutoSpec 
331.9368 Bxp:ZCONP_'J!'!' 
SlllflPle !l'ezt::'l'LI#44376 105-108 Pile !l'airt: 'rRIANOLB LA.BS 
10 :ZO :ZS 

20111 

17:00 18:00 19:00 20:00 21:00 :Z:Z:OO 
Pil•:%9BOOB5 ll-883 Acq: 7-J'AN-1998 18:07:14 QC IlI• Voltage SIR AutoSpec 
292.9825 11:%p:ZCONP_'l"l' 
Sample !l'ezt::'l'LI#44376 105-108 Pile !!'a.rt: !l'RIANQLB LABS 
10 17:41, 18108 18141 19:18 19:51 :ZO:l!J :Z0:55 

13:00 

13:00 

• :z 23:32 
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Peak Locate Examination: 7-JAN-1998:18:07 File:X980085 
Experiment:XCONF_TT Function:! Reference:PFK 

r=::==-~~~~~~~~~~~~~~~~~~~~~--. 

PPM Volts PPM Volts 
200 5.7876 200 ....__. 6.2048 
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~ ""· v -~ 
_fa 

292.95315 292.98245 293.01175 330.94615 330.97925 331.01235 



TLI Project: 
~lient Sample: 

Client Project: 
Sample Matrix: 
TLIID: 

Sample Size: 
Dry Weight: 
GC Column: 

2,3,7,8-TCDD 
1,2,3, 7,8-PeCDD 
1,2,3A,7.8~HxCDD 
1,2,3,6, 7,8-HxCDD 
1,2,3, 7,8,9-HxCDD 
1,2.3,4.6. 7,8-HpCDD 
1,2,3,4,6,7,8.9-()C:DD 

2,3, 7,8-TCDF 
1,2,3,7,8-PeC:DF 
2,3,4, 7,8-PeCDF 

• .3,4, 7,8-HxCDF 
l'-,3,6.7,8-HxCDF 
2,3,4,6, 7,8-HxCDF 
1,2,3,7,8,9-HxCDF 
1,2,3,4,6,7,8-HpCDF 
1,2.3,4,7,8!9-HpCDF 
1,2,3,4,6,7 .8.9-()CDF 

Total TCDD 
Total PeCDD 
Total HxC:DD 
Total HpCDD 

Total TCDF 
Total PeCDF 
Total HxCDF 
Total HpCDF 

44376 
113-116 

~'-, 

Culp Aluminum Alloys 
M23TRAIN Date Received: 
194-59-3A-3D Date Extracted: 

Date Analyzed: 

1.000 Dilution Factor: 
n/a Blank File: 
DB-5 Analyst: 

1.5 
7.6 
2.4 
3.3 
5.0 
2.5 
1.3 

EMPC 
37.5 
50.9 
35.3 
16.4 
9.5 
0.46 
8.2 
0.76 
0.73 

99.1 13 
193 10 
75.8 7 
5.4 2 

~ 7 '( 16 
450"" ., 2c) 18 
178 12 

10.3 3 

Page 1 of2 

Triangle Laboratories, Inc.~ 
801 Capitola Drive • Durham, North Carolina 27713 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

Method 23 PCDD/PCDF Analysis (a) 
Analysis File: T980155 

12117197 
12129/97 
01/06/98 

n/a 
T980152 
BR 

':P-::7 7 'f 

197 

6r1-- ~ <( 

~ 
181 
12.9 

72(,,) 

Spike File: SPX23704 
!Cal: TF50177 
ConCal: · T980148 

% Moisture: n/a 
% Lipid: 
% Solids: 

0.79 
1.57 
1.31 
1.18 
1.22 
1.02 
0.81 

n/a 
n/a 

26:23 
30:34 
33:38 
33:43 
34:02 
37:06 
40:57 

Q_ 

QPR 

SE_ 
<:?~ I.49 
•/lrf v 1.48 

. 29:32 
30: 15 
32:54 
33:02 
33:31 
34:18 
36:01 
37:39 
41:10 

E_ 
1.26 
1.25 
1.26 
1.30 
1.04 
1.05 
0.84 

PR_ 

E_ 
E_ 
Q_ 

SQE 
SE_ 
E_ 
x_ 

x::l7 _PSR v2.0l. l.AltS 6.10.!llo 

Print~ct..0~:26 01/15/98 
l. "J .L 



TLI Project: 
Client Sample: 

44376 
113-116 

Method 23 PCDD/PCDF Analysis (a) 
Analysis File: T980155 

13Ci2-2,3,7,8-TCDF . 2.3 57.1 40%-130% 0.75 25:41 Q_ 
13Ci2-2.3.7,8-TCDD 3.0 75.7 40%-130% 0.80 26:21 
13C12-l,2,3,7,8-PeCDF 3.0 74.l 40%-130% 1.51 29:31 
13C12-l,2,3,7,8-PeCDD 3.6 90.5 40%-130% 1.53 30:33 
13C12-l.2,3,6,7,8-HxCDF 3.0 75.5 40%-130% 0.51 33:00 
13C12-l,2,3.6,7,8-HxCDD 2.5 62.8. 40%-130% 1.16 33:42 Q_ 
13Ci2-l,2,3,4,6,7,8-HpCDF 3.2 81.2 25%-130% 0.45 36:00 
13C12-l,2,3,4,6,7,8-HpCDD 4.3 109 25%-130% 1.04 37:05 
13C12-l,2.3,4,6,7,8,9-0CDD 9.1 114 25%-130% 0.92 40:57 

37CI..-2,3. 7,8-TCDD 
13C1:-2.3,4, 7 ,8-PeCDF 
13Ci2-l,2,3,4. 7,8-HxCDF 
13C1:-l,2,3A,7,8-HxCDD 
13Ci2- l,2,3,4, 7 ,8,9-HpCDF 

13C12-l,2,3,7,8,9-HxCDF 
13C,2-2,3,4,6, 7,8-HxCDF 

13C12-1,2,3,4-TCDD 
13Ci2-l,2,3,7,8,9-HxCDD 

3.5 
3.9 
3.9 
5.7 
3.9 

3.3 
3.0 

88.5 
97.4 
96.6 

142 
96.9 

83.2 
76.l 

70%-140% 
70%-140% 
70%-140% 
70%-140% 
70%-140% . 

40%-130% 
40%-130% 

1.53 
0.52 
1.17 
0.44 

0.51 
0.52 

0.80 
1.15 

Data Reviewer. ____ 6_i-/.z'-------- 01115/98 

Triangle Laboratories, Inc." 
801 Capitola Drive• Durham, North Carolina 27713 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

Page 2 of2 

26:23 
30: 14 
32:54 
33:37 Q_ 
37:37 

34: 18 
33:31 

26:10 
34:02 

x::37_PSR v2.0I.LARS 6 .• 

Printed: 09:26 01115198 
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Initial .· ... Date ... 

Data Review By: o:&a ~1.f'71~~calculated Noise Area: 2.00 

The Total Area for each peak wi t:h an ion abundance ratio outside 

~·at:io limits has been recalculated according to method requirements. 

Page No. l Listing of T980155B.dbf 

01/15/98 Matched GC Peaks I Ratio I Ret. Time 

Compound/ 

M_Z. •••• QC.Log Omit Why . .RT. OK Ratio Total.Area ... Area.Peak. l .. Area. Peak. 2 .. Rel.RT c~ound.Name .. 

TCDF 

304-306 

.04-306 

13Cl2-TCDF 

316-318 

316-318 

TCDD 

320-322 

0.65-0.89 0.878-1.073 

DC NL 0:00 RO 1.59 3.93 0.000 

22:40 0.80 12,709.64 5,656.21 7,053.43 0.883 

23:09 0.80 14,741.61• 6.555.04 8.186.57 0.901 

23:22 0.79 14,866.45 6,553.09 8,313.36 0.910 

23:44 0.81 72. 910. 60 32,562.30 40,348.30 0.924 

24:01 0.81 43,563.90 19.456.70 24,107.20 0.935 

24:25 o.80 51.271.00 22.787.90 28,483.10 0.951 

24: 41 0.76 43,809.10 18,960.80 24. 848. 30 0.961 

24:54 0.80 62,577.30 27.817.00 34,760.30 0.970 

25:06 0. 31 . 38,767.80 17,393.40 21.374.40 0.977 

25, 1.8 0.81 24,794.20 11,079.80 13.714.40 0.985 

25:31 0.80 24.099.90 10, 716. 60 13.383.30 0.994 

25:43 RO 0.93 61.949.12 32,501.80 34,999.50 1.001 2378-TCDF 

26:07 0.31 33,803.30 15. 110. 30 18,693.00 1.017 

26: :3 0.31 26,195.30 11.748.90 14,./.46.90 1.024 

26:33 0.30 4,707.94 2,087.46 2.620.48 1.034 

26:50 0.66 281.46 111. 59 169.37 1.045 

27:23 0.77 3,370.51 · l,462.30 1 .. 908.21. l. 066 

DC WH 27: 36 0.73 849.81 1. 075 

. 17 Peaks 534,419.63 

0.65-0.89 0.961-1.039 

DC NL 0:00 RO 1.17 4.04 0.000 

DC WL 22:41 RO 2.60 5.47 0.883 

DC WL 23:09 RO 5.82 5.38 0.901 

DC . WL 23:31 RO 1.26 15.24 0.916 

DC WL 23:43 RO 2.'70 30.90 o. 923 

DC WL 24:04 RO 1. 46 44.57 0.937 

DC WL 24: 26 RO 2 .13 29.10 0.951 

24:41 RO 1. 28 58.64 42. 38 33.13 0. 961 

24: 54 RO 2.24 34.87 44 .19 19 ~ '70 Q.970 

25:30 RO 1.17 40.21 26.62 22. 72 0.993 

25:41 0.75 2.488.43 l,063.52 1.424.91 1.000 13Cl2-2378-TCDF 

26:06 RO l. 56 30.55 27.01 17.26 l. 016 

26:34 RO 1.14 6.96 4.48 3 .-9 3 1.034 

DC WH 26:52 0.87 8.68 1. 046 

DC WH 27:05 RO 1. 08 10.87 1. 055 

6 Peaks 2.659.66 

----------------------- Above: TCDF I TCDD Follows ----------------------

0.65-0.89 

DC NL 0:00 RO 1.03 2.58 

0. 903-1. 045 

0.000 

ID .. Flags. 

QE 

QE 
QE 
QE 

QE 
QE 
QE 

QE 
QE 

QE 
QE 

AN SE 

QE 
QE 

Q 
Q 

Q 

ISO Q 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive • Durham, North Carolina 2n13 
Phone: (919) 544-5729 ~ Fax: (919) 544-5491 

Printed: f 5511115/98 



Page No. 2 Listing of T980155B.dbf 

01/15/98 Matched GC Peaks I Ratio I Ret. Time 

Compound/ 

M_Z .... QC.Log Omit Why .. RT. OK Ratio Total .Area ... Area.Peak. l .. 

23:55 0.78 20,501.91 8,966.31 

24:18 0.78 12.997.09 5,710.40 

24:35 0.78 5,418.68 2,378.32 

25:14 0.78 14.004.00 .6,149.65 

25:30 0.78 9,898.98 4,345.89 

25:52 0.79 5,369.21 2,367.98 

M 26:10 0.79 5,210.00 2,300.00 

M 26:16 0.78 8,720.00 3,830.00 

AN 26:23 0.79 1,407.00 620.00 

26:32 0.76 2,268.43 983.17 

26:41 0.78 2,572.81 l,127.37 

26:54 0.78 787.36 345.67 

27:20 0.75 852.0l 366.26 

320-322 13 Peaks 90,007.48 

37Cl-TCOO 

328 DC NL 0:00 l.94 

DC WL 23:55 116.60 

DC WL 24:10 240.99 

DC WL 24:17 186.98 

24:27 10.24 10.24 

24:35 25.88 25.88 

25: 01 2.106.43 2.106.43 

25:13 77 .46 77 .46 

25: 28 59.19 59. 19 

25:45 28.65 28.65 

25:52 42.16 42.16 

26:10 31. 86 31.86 

26:23 2.373.10 2,373.10 

26:31 54.0l 54.0l 

26:44 3,573.81 3,573.81 

DC SN 27:02 l.39 

27:20 7.01 7.01 
27:33 9.29 9.29 
27:45 15.04 15.04 

328 14 Peaks 8,414.13 

l3Cl2-TCDD 0.65-0.89 
332-334 DC NL 0:00 RO 2.06 4.18 

DC WL 24:09 RO l.20 2. 30 

DC SN 24:25 RO 4.67 3.26 
DC SN 24:50 RO 0.55 3.40 

DC SN 25: 05 RO 0.42 4.11 

25: 15 RO 1.10 20.48 12.75 
25:47 0.82 7. 72 3.47 
26: 10 0.80 2,821.0i l.249.47 
26:21 0.80 2,666.46 l,182.78 
26: 40 0.80 46.96 20.82 
26:52 RO 0.98 10.02 5.53 

DC SN 26:59 RO 0.96 3.27 

27:40 0.70 7.36 3.03 
332-334 7 Peaks 5,580.0l 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive • Durham, North Carolina 2n13 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

Area. Peak. 2 .. Rel. RT Compound.Name .. IO .. Flags. 

11,535.60 0.908 E 
7,286.69 0.922 E 
3,040.36 0.933 

7 ,854.35 0.958 E 
5,553.09 0.968 E 

3' 001.23 0.982 
2,910.00 0.993 

4,890.00 0.997 E 
787.00 l.001 2378-TCOO AN 

l,285.26 1.007 

l.445.44 l. 013 

441.69 l.021 

485.75 l. 037 

0.924-l. 076 

0.000 

0.908 

0.917 

0.922 

0.928 

0.933 

0.949 

0.957 

0.966 

0.977 

0.982 
0. 993 . 

l.001 37Cl-TCDD SURl 

l.006 

l. 015 

l. 026 

l. 037 

l.046 

1.053 

o. 924-l. 076 

0.000 

0.917 

0. 927. 
0.942 

0.952 
ll .~7 0.958 

4.25 0.978 

l.571.54 0.993 l3Cl2-l234-TCDD. RSl 

l,483.68 1.000 l3Cl2-2378-TCDD ISl 

26.14 l. 012 
5.66 1.020 

1.024 

4.33 l. 050 

Printed: 09:26 01/15/98! 
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Page No. 

Ol/lS/98 

CompoUDd/ 

3 Listing of T980lSSB.dbf 
Matched GC Peaks I Ratio I Ret. Time 

M_z .... QC.Log Omit Why .. RT. OK Ratio Total.Area ... Area.Peak.l .. Area.Peak.2 .. Rel.RT Compound.Name .. IO .. Flags. 

----------------------- Above: TCDD I PeCDF Follows ---------------------

PeCDF 

340-342 

340-342 

l3Cl2-PeCDF 

352-354 

352-3S4 

1.32-1.78 

DC NL 0:00 1.37 

27:3S RO 1.23 

27:Sl 

28:03 

28:12 

28:19 

28: 34 

28:42 RO 

28:52 

29:10 

29:1S 

29:27 
29:32 

29:41 

29:49 

30:05 

30:15 

30:24 

30:42 

30: 52 

31:09 

20 Peaks 

l. so 
1.44 

l. 60 

1.37 

l. 48 

l. 09 

l.47 

l. 48 
l.44 

l.48 
l.49 

. l. 48 

l.49 

l. 71 

1.48 

l. so 
l.49 

l.SO 

l.46 

l.32-1.78 

DC NL 0:00 l.34 

27:35 RO 2.70 

DC SN 27:4S RO 3.33 
I 

DC SN 27:58 RO 3.03 

28: 41 RO l. 99 

28:52 RO 1.24 

29:10 RO 2.20 

29:15 RO 2.37 

29:31 l.51 

29:48 RO l.92 

30:14 l.53 

30:24 RO 2.10 

DC SN 30:35 RO O.S2 

3l: 08 RO l. 09 

DC SN 31:20 RO l.28 

DC SN 31: 2 6 RO 3 . 2 0 

10 Peaks 

2.77 

47,862.3S 

l.050.24 

324.60 

1,127.86 

475. 67 

28,409.50 

69,064.53 

32,990.00 

42.296.30 

42.325.90 

20.364.SO 

26.630.80 

22.386.99 

29.456.90 

437.42 

36.096.00. 

33.304.40 

1.962.78 

1.02S.04 

2.685.26 

440.277.04 

1.31 
32.21 

l.56 

2.24 

148.38 

45 .31 

22.77 

27.92 

2.677.40 

so. 72 

2.589.H 

32.S9 

1.94 

9.57 

2.65 

2.04 

5.636.36 

29,092.80 

630. 73 

191.38 

694. ll 
275.37 

16.967.80 

41.980.40 

19.629.80 

25,220.30 

24,981.00 

12.166.00 

lS.942.90 

13,353.10 

17,620.60 

276.16 

21. 524. 90 

19. 972. 40 

l,175.00 

614.23 

l,593.33 

. 34. 08 

116. 08 

27. 54 

19.61 

2S.90 

1.612.68 

38.21 

1.567.40 

26.90 

5.82 

---------------------- Above: PeC~F I PeCDO Follows 

PeCDO 
3S6-3S8 

1.32-1.78 

DC NL 0:00 RO 1.11 l.SS 

28:48 1.39 42,9li.10 

29:15 

29:29 

l.S3 

l. SS 

3,359.02 

22,841.13 

24.985.00 

2,031.35 

13,866.70 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive • Durham, North Carolina 27713 
Phone: (919) 544-5729 •Fax: {919) 544-5491 

o. 931-1. 063 

0.000 

23.566.30 Q,935 

419.Sl 0.944 

133.22 0.950 

433.75 0.955 

200.30 0.959 

11.441.70 

38.418.50 

13,360.20 

17,076.00 

17,344.90 

8.198.SO 
10,687.90 

9,033.89 

ll.836.30 

161.26 

0.968 

0.972 

0.978 

0.988 

0.991 
0. 998 . 

l.001 12378-PeCDF 

1.006 

l. 010 

l. 019 

AN 

SE 

E 

SE 

E 

E 

E 

E 

14,S7l.l0 l.025 23478-?eCDF 

13,332.00 l.030 

AN E 

787. 78 l. 040 

410.81 1.046 

l.091.93 l.055 

0.364-1.136 

0.000 

12.63 0.935 

0.940 

0.947 

58.19 0.972 

22.18 0.978 

8.93 0.988 

10.95 0.991 

l.064.72 l.000 l3Cl2-PeCDF 123 IS2 

19.89 l.010 

l.022.09 1.024 l3Cl2-PeCDF 234 SUR2 

12.78 l.030 

l.036 

5.35 1.055 

l. 062. 

l. 065 

0.939-1.022 

0.000 

17.927.10 0.943 

l,327.67 0.957 

8,974.43 0.965 

E 

Q 

E 

Printed: 09:26 01115/98 
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Page No. 

Ol/15/98 

Compound/ 

4 Listing of T980155B.dbf 

Matched GC Peaks I Ratio I Ret. Time 

M_z .... QC.Log Omit Why .. RT. OK Ratio Total.Area ... Area.Peak.l .. Area.Peak.2 .. Rel.RT Compound.Name .. ID .. Flags. 

A 

356-358 

29:37 

29:48 

30:03 

30: l 7 

1.54 

1.55 

1. 56 
l.56 

30:26 RO 0.93 

30:34 1.57 
30:40 1.55 

31:00 1.58 

5,488.99 
15,780.ll 

9,721.75 

5.443.56 

2.336.13 

4,447.93 
l,078.77 

2.198.25 

11 Peaks 115,607.74 

3,331.46 
9,589.23 

5,928.97 

3,320.81 

l,420.00 

2,718.04 
655.40 

1,346.83 

2,157.53 0.969 

6,190.88 0.975 

3,792.78 0.984 

2.122.75 0.991 

l.520.00 0.996 

l,729.89 1.001 12378-PeCDD 
423.37 1.004 

851.42 1.015 

AN 

Q 

l3Cl2-PeCDD 

368-370 

lc32-l.78 0.869-l.131 

368-370 

DC NL 0:00 RO 1.25 

28:48 RO 3.14 
DC SN 29:10 RO 1.96 

29:l6RO 1.ll 
29:29 RO 2.23 

29:38 RO 1.99 

29:49 1.63 
DC SN 30:04 RO 6.07 

30: 16 RO l. 84 

DC SN 3 0: 2 5 RO 2 . 3 4 

30: 33 1. 53 

DC SN 31:35 

7 Peaks 

1. 54 

1.15 
28.87 

6.15 

5.38 
22.ll 
7.47 

12.79 

4.16 

8.95 
3.85 

l.813.26 
2.13 

1,898.83 

35.54 

3.27 

19.30 
5.82 

7.92 

6.46 

1. 097. l3 

0.000 

ll.32 0.943 
0.955 

2.95 0.958 
8.67 0.965 

2.93 0.970 

4.87 0. 976 

0.984 

3.51 0.991 
0.996 

716.13 l.000 13Cl2-PeCDD 123 IS3 

l. 034 

---------------------- Above: PeCDD I HxCDF Follows ---------------------

HxCDF 

374-376 

374-376 

AX 

M 

MX 

AN 

M 

l3Cl2-HxCDF 
384-386 

DC NL 
DC WL 

x 

x 

x 

l.05-l.43 

0:00 l.31 
31:46 RO 1.72 

31:57 l.26 

32:05 
32:15 
32:23 
32:32 
32:44 RO 

32:54. 
33:02 

33:08 
33:20 

1. 22 

1.25 

1. 25 
l. 23 
l. 20 

l. 26 

l.25 
1.23 

1. 26 
33:26 RO l.26 
33:31 1.26 

34:15 RO l.27 

34:18 

34:24 
DC WH 34:48 

15 Peaks 

1.30 

l. 28 
1.24 

0.43-0.59 
DC NL 0:00 RO 1.27 

31:57 RO 1.06 

32:05 RO 1.17 

107.70 

65.86 

16.599.49 

41.725.90 
3,213.44 
4,264.18 
2,577.15 

449.32 

23.714.00 
12.368.42 

2,302.81 

3.718.12 
Sil.CO. 

5,740.00 

l,023.00 
260.00 

1.109.00 
194.90 

119,635.83 

4.74 

14.18 

34.84 

9,241.05 

22.942.80 
.l. 782. 94 
2. 369. 63 
1.420.48 

245.46 

13. 211. 90 
6,867.68 

l. 272. 27 

2. 072. 60 
318.00 

3,200.00 

573.00 

147.00 

623.00 

9.98 

26.93 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive • Durham, North Carolina 2n13 
Phone: ·(919) 544-5729 • Fax: (919) 544-5491 

0.964-l.049 

0.000 

0.963 
7,358.44 0.968 

18.783.10 0.972 
l,430.SO 0.977 

l,894.55 0.981 

1.156.67 0.986 
203.86 0.992 

l0.502.10 0.997 123478-HxCDF 

5,500.74 l.001 123678-HxCDF 

l.030.54 1.004 

1. 645. 52 l. 010 
253.00 

2,540.00 
450.00 

i. o:p 
1.016 234678-HxCDF 

l.038 
ll3.~0 l.039 123789-HxCDF 

486.00 l.042 
l. 055 

0. 879-1.121 
0.000 

9.39 0.968 

23.07 0.972 

AN 

AN 

AN 

E 

AN PR 

Printed: 09:26 01/15/98 
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Page No. 
01/15/98 

Compound/ 

5 Listing of T9801SSB.dbf 
Matched GC Peaks I Ratio I Ret. Time 

M_Z .... QC.Log Omit Why .. RT. OK Ratio Total.Area ... Area.Peak.l .. Area.Peak.2 .. Rel.RT Compound.Name .. ID .. Flags. 

384-386 

HXCDD 

390-392 

390-392 

13Cl2-HxCDD 
402-404 

402-404 

32:54 
33:00 

33:31 

0.52 
o.51 
0.52 

DC SN 33:51 RO 0.91 
DC SN 34:00 RO 1.49 

DC 

DC 

34: 18 
34:31 RO 
34:35 RO 

SN 34:43 

SN 34: 52 RO 
8 Peaks 

. o. 51 
o. 77 
1.55 
0.48 

1.43 

2.069.77 
2.327.49 

2.239.95 
3.40 
l.81 

1.937.10 
8.46 
4.67 
5.12 

l.12 

8,636.46 

712.41 
785.85 
766.70 

654.64 
4.31 
4.79 

Above: HxCDF I HxCDD Follows 

1.05-1.43 

DC NL 0:00 RO 0.94 
32:26 1.21 
32:52 1.22 
33:06 1.22 
33:17 1.23 
33:38 1.31 

33:43 
34:02 

7 Peaks 

l.18 
1.22 

l.05-1.43 
l. 73 
0.81 

DC NL 0:00 RO 
DC WL 32:24 RO 

DC 

DC 

sN' 32:47 

32:53 RO SN 
33:06 RO 

DC SN 3 3 : l 5 RO 

1.10 
o.54 
1.53 
2.02 

DC 

33:37 l.17 
33:42 1.16 
33:53 1.10 
34:02 1.15 

SN 34:24 RO 3.75 

5 Peaks 

9.07 
4.101.94 

10.164.26 
6,416.78 

661.45 
733.20 

1.142.21 
1.714.13 

24.933.97 

4.08 
2.04 
3.02 

3.88 
15. 34 

4.66 
1.576.14 
1.369.08 

9.86 
2.183.96 

3.18 
5.154.38 

2,246.55 

5.582.91 
3,525.36 

364.70 
415.14 
619.19 
943.32 

10.48 

849.68 
734.42 

5 .16 

1.168.20 

l,357.36 
l,541.64 

l,473.25 

0.997 13Cl2-HxCDF 478 SOR3 
1.000 13Cl2-HxCDF 678 IS4 
1.016 l3Cl2-HxCDF 234 ALT2 

1.026 
l.030 

1,282.46 1.039 l3Cl2-HxCDF 789 ALTl 

5.60 
3.09 

1.046 
1.048 

1.052 
1.057 

0. 958-1. 015 
0.000 

l,855.39 0.962 
4.581.35 0.975 
2.891.42 0.982 

296.75 0.988 
AN 
AN 

Q 

Q 

Q 

Q 

Q 318.06 0.998 123478-HXCDD 
523.02 1.000 123678-HxCDD 
770.Sl 1.010 1:3789-HxCDD AN QPR 

0.970-1.030 
0.000 
0.961 
0. 973 
0. 976 

6.85 

726 .46 
634.66 

4.70 
1,015.76 

0. 982 
0.987 
0.998 13Cl2-HxCDD 478 SUR4 Q 
1.000 13Cl2-HxCDD 678 IS5 Q 
1.005 
1.010 l3Cl2-HxCDD 789 RS2 

1. 021 

---------------------- Above: HxCDD I HpCDF Follows ---------------------

HpCDF 
408-410 

408-410 

x 

D 

D 

D 

0.88-1.20 

DC NL· 0:00 1.13 

x 
36:01 

36:18 RO 
36:27 

D NH, 36:42 RO 
D NH 37:05 
D NH' 37:21 RO 

37:39 
DC WH 38:13 RO 

4 Peaks 

1. 04 

1.04 
l. 04 
1.64 
0.89 
1.27 
1. 05 
1.44 

5.47 
4,796.03 

1.309.23 
688.36 

7 .10 
9.37 

12.30 
338.12 

19 .91 
7,131.74 

2.439.74 

667.28 
350.51 

172. 97 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive • Durham, North Carolina 2n13 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

0.998-1.053 

0.000 

2,356.·29 
641.95 

1.000 1234678-HpCDF 

1.008 
337.85 1.013 

l.019 
1.030 
1.038 

165.15 1.046 1234789-HpCDF 
l.062 

AN 

Printed: ol~11/15/98 



Page No. 6 ListiDg of T980155B.dbf 

01/15/98 Matched GC Peaks I Ratio I Ret. Tiine 

Compound/ 

M_Z .... QC.Log Omit Why .. RT. OK Ratio Total.Area ... Area.Peak.1 .. Area. Peak. 2 .. Rel. RT Compound.Name .. IO .. Flags. 

13C12-HpCOF 0.37-0.51 0.944-1.lll 

418-420 DC NL 0:00 RO 0.88 l .94. 0.000 

36:00 0.45 1.580.58 487.08 l.093.50 1.000 l3C12-HpCOF 678 IS6 

DC SN 37:08 0.45 1.46 1.031 

37:37 0.44 1,194.97 362. 89 832.08 l.045 l3Cl2-HpCPF 789 SUR5 

DC SN 38:01 RO 0.31 4.22 1.056 
418-'420. 2 Peaks 2,775.55 

---------------------- Above: HpCOF I HpCOO Follows ---------------------
HpCOO 0.88-1.20 0.976-1.006 

424-426 DC NL 0:00 RO 1. 77 0.98 0.000 

36:18 l. 03 1.285.41 653.73 631.68 0.979 

37: 05· l. 02 1,120.63 566.54 554.09 1.000 1234678-HpCOO AN 

DC WH 37:28 RO 3.21 2.43 1.010 

DC WH 37:38 RO 2.28 . 2 .28 1.015 

424-426 2 Peaks 2,406.04 

13Cl2,-HpCOO 0.88-1.20 0.973-1.027 

436-438 DC NL 0:00 RO l. 40 2.12 0.000 

36:18 1.07 12.58 6.50 6.08 0.979 

37:05 l. 04 l. 713. 98 873.72 840.26 l.000 l3Cl2-HpC00 678 IS7 

436-438 2 Peaks l. 726. 56 

---------------------- Above: HpCOO I Octa-COO and COF Follows ----------
OCOF 0.76-1.02 

442-444 DC NL 0:00 0.91 0.88 

DC WL 35:38 RO 1.64 1.15 

DC WL 36: 15 o. 77 12 .21 

DC SN 37:16 RO 1.03 1.46 

DC SN 37:27 RO 1.46 0.53 

DC SN j7:34 o. 98 0.93 

DC SN 37:44 RO 0.73 0.98 

DC SN 37:51 RO 2.48 0.76 

DC SN 38:15 RO 0.15 0.42 

DC SN 38: 22 RO 5.00 0.11 

DC SN 38:55 0.97 1.44 

39:06 1.01 17.88 

DC SN 39:34 RO 1.12 1.23 

DC SN 39:49 RO 2.29 0.32 

DC SN . 40: 09 o.ao 1.62 

DC SN 40:31 RO 0.57 1.02 

DC SN 40: 35 RO 0.58 0.79 

DC SN 40:49 RO 0.40 l. 06 

DC SN 40:54 RO 0.33 0.76 

41:10 0.84 322.30 

41:27 0.86 32.07 

DC SN 41:50 0.80 2.68 
442-444 3 Peaks 372.25 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive • Durham, North Carolina 2n13 

· Phone: (919) 544,-5729 • Fax: (919) 544-5491 

0. 902-l. 098 
0.000 

0.870 

0.885 

0.910 

0.915 

0.917 
0.921 

0.924 

0.934 

0.937 

0.950 
8.99 8.89 0.955 

0.966 

0.972 
0.980 

0.989 

0.991 

0.997 

0.999 
147.61 174.69 l.005 OCOF AN 

14.87 . 17 .20 l.012 

1. 022 

Printed: 09f tt°~15/98 



Page No. 
Ol/15/98 

Compound/ 

7 Listing of T980l55B.dbf 
Matched GC Peaks I Raeio I Ree. Time 

j_z .... . QC.Log Omit Why .. RT. OK Ratio Total.Area ... Area.Peak. l .. Area. Peak. 2 .. Rel.RT Compound.Name .. 

.. .:DD 0.76-1.02 0.902-1.098 

458-460 oc NL 0:00 RO 1.42 0.23 o.ooo 
40:57 0.81 445.68 199.35 246.33 l.000 OCDD 

DC SN 41:17 RO 1.11 3.42 1.008 

458-460 1 Peak 445.68 

13Cl2-0CDD 0. 76-1.02 0.998-1.006 

470-472 oc NL 0:00 1.00 0.26 0.000 

40:57 0.92 2,441.31 1,168.53 1,272.78 1.000 

DC WH 41:29 RO 0.61 3.80 1.013 

470-472 1 Peak 2,441.31 

ColW!lll Description ..... •. . . . . . . "Why" Code Description. . . . . . . . . QC Log Desc ........ . 

M_Z -Nominal Ion Mass(es) WL-Below Retention Time Window A-Peak Added 
.. RT. -Retention Time (!nm: ss) WH-Above Retention Time Window K-Peak Kept 
Rat.l -Ratio of M/M+2 Ions SN-Below Signal to Noise Level D-Peak Deleted 

·OK -RO=Ratio Outside Limits <M-Below Method Detection Limit T-Tirne Changed 
I 

Rel.RT-Relative Retention Time NL-Channel Specific Noise Level M-?eak Area Changed 

**• End of Report ••• 

N-Narne Changed 
X-Ether Interference 

13Cl2-0CDD 

ID .. Flags. 

AN 

rs8 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive• Durham, North Carolina 27713 Printed: 09:26 01/15/98 
Phone: (919) 544-5729 • Fax: (919) 544-5491 159 



7ile:T980l55 ll-810 Acq:6-J11N-98 17:37:38 EI+ Voltage SIR 70'1' Noiseil768 
303.9016 r:2 BSUB(256,30,-3.0} PlCD(9,5,S,0.05\,7072.0,l.OO\,r,'l'J EzpiNDBSUS 
TRIANGLE LABS 'l'ezt:'rLil44376 ll3-ll6 TIME • 17:40 
100 A3. SES 6.5E7 

80 Al.90E8 5.2E7 

60 A2.78E8 Al.SlES 3 • 9E7 

40 2.6E7 

20 l.JE7 
Al.46E7 

o-'"""~ ........ --.-J-~-4-_:..--~....,......1-.--:.,..."'""--+-'...,_...>-1---r--;a'-,,¥...,....:~~.--.,..~.i...,_...+.:.~--.--~-.---~ ..... -.--~o.oEo 
. 23: 00 24: 00 

7ile:'l'980l55 ll-810 Acq:6-J1Ul-98 17:37:38 EI+ Voltage SIR 70 
305. 8987 r: 2 BSUB( 256, JO, -3. 0 J PED( 9, S,S, 0. 05\, 4448. O,l.·OO\, 
TRIANGLE LABS 'l'ezt:'rLil44376 ll3-ll6 
100 

A4.03E8 

26:00 
Noise:lll2 

, 'l') Ezp:NDBSUS 
'J. TIME • 17:40 

OEB 

27:00 'l'iJlle 

6.4E7 

80 S.lE7 

60 3.9E7 

40 2.6E7 

20 l.3E7 

0..J..1.~-,..--.-J-~-4-_:..,r--~-.-....1-.--:.,..0"-ro--+-'...,_-""+---r"--i":.....,.x....,....:"'r~,......,._~.__,_...~i...,..__,,......,........,.._..~...,...-,.--,....i;..O.OEO 
23: 00 24: 00 27: 00 T:iJlle 

File:'l'980lSS 11~s10 Acq:6-JAN-98 17:37:38 EI+ Voltage SIR 70 
. 315.9419 F:2 BSUB(256,30,-3.0J PJCD(9,S,S,0.05\,5328.0,l.OO\, 

'l'RIANGLE LABS 'l'e.rt:'rLill44376 ll3-ll6 

Noise:l332. 
Ezp:NDB5US 
TIME • 17:40 

lOO 2.9E6 

80 2.JE6 

60 l.7E6 

40 l.2E6 

20 5.BES 

o'...1-.-.--.---.---.--.---............ -..--,......,...._,...-..,--<?--.--'T"""...,...-,--~"'-rµ..,,.-..,.......,.,_....., __ .,..-....... __,,.--r--.---,.........,....--.--~o.oEo 
23:00 .24:00 25~00 26:00 27:00 T:iJlle 

File:'l'980l55 ll-810 Acq:6-J»r-9s 17:37:38 EI+ Voltage SIR 70 Noise:ll42 
317.9389 F:2 BSUB(256,30,-3.0} PJCD(9,S,S,O.OS\,4568.0,l.OO\, Ezp:NDBSUS 
'l'RIANGLE LABS Tezt:'rLil44376 ll3-ll6 'l'IHE • 1·7:40 
100 Al. 

80 

60 

40 

20 

3.9E6 

3.lE6 

2.4E6 

l.6E6 

7.BE5 

o....._..,... ..... ---.-....... --.---.---.--..--.---.---.---.--"?"--..r--..--.---,.--..,........,.+>-.,.........,..--.,,.......,...-..--.............. --.---.---.--....--.---.,....0.oEo 
23: 00 24: 00 25: 00 

File:T980l55 ll-SlO Acq:6-JAN-98 17:37:38 EI+ Voltage 
330.9792 7:2 E.rp:NDB5US 
'l'RIANGLE LABS Tezt:'rLI#44376 

26:00 27: 00 'l'iJlle 

100 23:06 24:36 l.BE7 
~"'Y~"'""\._,--....._-..J0..._ ...... "'-

80 l.4E7 

60 l.lE7 

40 7.2E6 

20 3.6E6 

0 .................. ---.--.---...--.---.--..-....... --.---.---.--...--..--..--.----..--...---.+-..--.----.--...--..--...--.---,.--...---.--....--.---....-o.oEo 
23:00 24:00 25:00 

rile:.'1'980155 ll-810 Acq:6-JAN-98 17:37:38 EI+ Voltage SIR 7 
375.8364 r:2 Ezp:NDB5US 
TRIANGLE LABS 'l'ezt:TI.Il44376 ll3-ll6 
lOO 

80 

60 

26:00 27:00 

• TINE • 17:40 

T:iJlle 

l. 7E5 

l.JE5 

l.OE5 

40 6.7E4 

20 3.4E4 

0'.J--.-__,-..,._._..._,......,......,....,::;-...,.--..-..... ~--.,..-q.--o;:.::.~l=:!.~,.... .... ~~~~,...::::::;=1~-..~ ..... -'-,...::.~~__;:..,........;.-l:~O.OEO 
23:00 24: 00 25:00 26:00 'l'.iae 

160 



rile:X980l55 ll-810 Acq:6-JJlN-98 l7:J7:38 Er+ Voltage SIB 707' Noiaei752 
Jl9. 8965 .P'::J BSUB( :JS6, JO, -J. 0) P1CD(7, S,J, 0 • 05\,JOOS. O,l. 00\, .P', T) Ezp:HDBSUS 
TRIANGLE I.ABS Teit:TLil44376 llJ-ll6 INJ. TIKE • 17:40 
100 

80 
AS. 7lE7 

60 A6.lSE7 l.JE1 

40 8.7E6 

:JO 4.4E6 

O:.J..,1:..._~...,..,..J...-.,.l..._-l-~---.---,---4--.:>f.---.,......;~r--4-~~_,.J:--.;;..::lo..4~4-:......,.a.....,.. __ ..,.........::;;:......_,... __ .,....__,.L.O.OEO 
:u: 00 :JS: 00 

rile:X980l5S ll-810 Acq:6-JAN-98 17:37:38 EI+ 
321.8936 .P'i:J BSUB(2S6,JO,-J.OJ P1CD(7,S,3,0.05 
TRIANGLE I.ABS Teit:TLil44376 llJ-116 
100 

80 

60 

40 

:JO 

A7 .29E7 
A7.8SE7 

AJ.04E7 

.26: 00 27: 00 
o.ltage SIR 707' Noise: 731 
2924.0,l.OO\,.P',T) Ezp:HDBSUS 

INJ. 7'IKE • 17:40 

Till 

2. 8E7 

2. JE7 

l. 7E7 

l.lE7 

S.7E6 

0'.J..,l.......~--...,....l.......~....,l-.~--...,....--...-.....1.:,.--..:..'--.....,....;;.;:,...,..;~c.,....l....,.......:._,.J........;:....:....4-:.....i:,.....:.-...,.c:.-,. __ ...,... ....... :;::...--.--.....,.--....,..~O.OEO 
24: 00 :JS: 00 27: 00 TiJDe 

.P'ile:T980lS5 ll-810 Acq:6-JAN-98 17:37:38 o.ltage SIR 70T Noise:2437 
331.9368 .P'::J BSUB(2S6,30,-3.0) P1CD(7,S,3,0.05\ 1 9748.0,l.OO\,.P',T) Ezp:NDBSUS 
TRIANGLE I.ABS Tezt:TLil44376 ll3-ll6 INJ'. TINE ~ 17:40 
100 Al. if:l8E7 3.4E6 

2.8E6 

60 2.lE6 

40 l. 4E6 

20 6.9ES 

o.....,. __ ...,... __ ...,...... __ ,.....__, __ .....,. __ ...,... __ .,.... __ ,...-..., __ ...,.. __ -rl __ ..-__ .--.....,.~ ........... ...,......--...... __,--....,..--...,...--.,......___,--......,.--....,..._o.oxo 
24:00 25:00 26:00 27: 00 

.File:T980lS5 lll'-810 Acq:6-JAN-98 17:37:38 EI+ oltage SIR 70T Noise:ll8l 
333.9338 .P'::J BSUB(256,30,-3.0) PJ!CD(7,S,3,0.0S\ 4724.0,l.OO\,.P',T) Ezp:NDBSUS 
TRIANGLE I.ABS Tezt:TLI*44376 113-116 INJ'. TINE ,. 17: 40 

Ti.me 

100 Al. 7E7 4.2E6 

80 3.4E6 

60 2.SE6 

40 l.7E6 

:JO 8.SES 

o....,. __ ...,... __ ...,...... __ ,.....__, __ .....,. __ ...,... __ ...,...... __ ,...__, __ ....... --....-1--..----,.--........... ...,_ ..... ,.._ __ ...... __, __ _,.. __ .....---.,......--.--.....,.---.-'-o.oEo 
24: 00 2S: 00 26:00 27: 00 

.P'ile:T980lSS ll-810 Acq:6-JAN-98 17:37:38 EI+ oltage SIR 70T Noise:970 
327.8847 1':2 BSUB(256,30,-3.0) PXD(7,S,J,0.05\ 3880.0,-l.OO\,.P',T) Ezp:NDBSUS 
TRIANGLE I.ABS Tezt:TLI#44376 113-116 INJ'. TIHE ,. 17:40 
100 A3. 7E7 

80 

60 

40 A2.llE7 

A2.37E7 

TiJDe 

l.lE7 

8.6E6 

6.SE6 

4.3E6 

20 :J.2E6 
A2.4lE6 o....,. .................... :,..;i.~------..---.,......;....,..->-..,---,...........,.--~~..-........ ---.-~"'-....., __ -'--...:i..,.... __ ,..._.....,..--...,... __ ..-____ _._o.oxo 

24: 00 ' 25: 00 
rile:T980l55 ll~8l0 Acq:6-J11N-98 17:37:38 EI+ 
330.9792 .P':.2 Ezp:NDBSUS 
TRIANGLE I.ABS Tezt:TLil44376 113-116 

26:00 27:00 Tue 
ol tage SIR 70T 

lOO 24•12 24:36 4:562S:l0 2S:26 l.8E7 

80 l.4E7 

60 l.lE7 

40 7.:JE6 

20 3.6E6 

o.....,. __ _,... __ ...,...... __ .,......___,,--......,.---.---...,.....--.----.----.---....-11--..----,....-.....,.---.---...,......--...---,---..--....... --..---.---..--~0.0EO 
24:00 2S:OO 26:00 27: 00 7'.ille 

161 



Fi.le:T980l55 ll-810 Acq:6-JAN-98 17:37:38 EI+ Voltage SIR 70T Noise:800 
339.8597 F:2 BSUB(256,30,-3.0) P1CD(7,5,3,0.05\,3200.0,l.00\,7,T) Ezp:NDB5US 
T.RI.Am:LZ LABS Tait:TLil44376 ll3-ll6 IBJ. TIK1!: • 17:40 
100 A4 OE8 A2.50E8 

80 

60 

40 

20 

Al.59E8 

6.3E7 

5.0E7 

3.8E7 

2.5E7 

0~"--~~.---.-~...,.:=--,,......-4--"'.....-_._~"""".--..,.i..-4""--'r-~.,.....J~...i.....,...~;....._-4-.--~"°"';.l...-l.<='"-..--~:..........-.--...--.i;..O.OEO 
28:00 29:00 30:00 31:00 

7ila:T980lSS ll-810 Acq:6-JAN-98 17:37:38 EI+ Voltage SIR 70T Noise:586 
341.8567 7:2 BSUB(256,30,-3.0) PICD(7,S,3,0.05\,2344.0,l.00\,7,T) Ezp:NDBSU 
T.RIANGLE LABS Tezt:TLI#44376 ll3-ll6 IBJ. TIHE • 7:40 
100 A3. 4E8 

80 
Al. 73E8 

60 

TiJDe 

6.SE7 

5.2E7 

3.9E7 

40 2.6E7 

20 l.3E7 

o.......,.___,....,......,.....,.....,...~,_......,~-+---'.....--"'...-""""",.---. ...... ~"'-...,_ ...... ,.-......., ....... ....,...,...-+-~..1r-~~~;>....-w< ...... ...,... ..... ;,..__..,.--........ ~ ........ o.0Eo 
28:00 29:00 30:00 

7!le:T980lSS ll-810 Acq:6-JAN-98 17:37:38 EI+ Voltage SIR 70T Noise:377 
351.9000 7:2 BSUB(256,30,-3.0) P1CD(7,S,3,0.0S\,l508.0,l.00\,7,TJ Ezp:.NDBSU 
T.RIANGLE LABS Tezt:TLil/44376 ll3-ll6 INJ. TIHE • 7:4 
lOO Al. lE7 

80 

60 

Al.S7E7 

31:00 TiJDe 

4.6E6 

3.7E6 

2.8E6 

40 l.8E6 

20 9.2E5 
Al .l6E6 

O...i...,. ............ ...-..,....__,~.....,...~.....-...-~-4..:......,..--..,......~~-.-......1.~~--...,.~.....---1--....lop.~..,..-+-..... -h~-r...-..,....~.---..,..~~o.oEO 
28:00 29:00 30:00 

7!le:T980lSS #l-810 Acq:6-J7lN-98 17:37:38 EI+ Voltage SIR 70T Noise:279 
.353.8970 F:2 BSUB(256,30,-3.0} PICD(7,S,3,0.0S\,lll6.0,l.OO\,F,TJ Ezp:.NDB5U 
TRIANGLE LABS Tezt:TLil/44376 ll3-ll6 . INJ'. TIXE • 7:4 
lOO Al. 6E7 

80 

60 

Al.02E7 

31:00 TiJDe 

3.0E6 

2.4E6 

l.8E6 

40 l.2E6 

20 6.0ES 

O•..i...,,..--,..~-.-~.--...... ~.....-~..-......:;:::..._,.~.....-...-..--..--"r..,.....~,....._,.~....,...__.(,...-~~ ....... -+--.--h~.....,...~...-~.---..,..~....,i;..O.OEO 
28:00 

File:T980l55 ll-810 Acq:6-J1!N-98 
330.9792 F:2 Ezp1.NDBSUS 
T.RIANC;LE LABS Tezt:TLil44376 
lOO 27·39 28:08 28:27 

80 

60 

29:00 30:00 
17:37:38 EI+ Voltage SIR 70T 

INJ'. TIXE • 

30:02 30:24 

31:00 

7:4 

0:53 

TiiDe 

l. 7E7 

l.4E7 

l.OE7 

40 6.8E6 

20 3.4E6 

o .................... ~...,...~...-~..---.~ ....... ~...,...~...-~,.---.~-.-~-r-~,.--...~....,.~..,....~-.-~.--t-.~-tT""~-r-~..---.~ ....... ~,....,....o.oEo 
28:00 29:00 30:00 

7ile:T980l55 ll-810 Acq:6-JAN-98 17:37:38 EI+ Voltage SIR 70T 
409.7974 7:2 Ezp:NDBSUS 
T.RIANC;LE LABS Tezt:TLI#44376 ll3-ll6 INJ. TIHE • 
100 

80 

60 

40 

20 
28:48 

31:00 

7:4 
0•53 

3l:ll 

"7!.iJDe 

2.3ES 

l.8E5 

l.4E5 

9.2E4 

4.6E4 

O.l..,-=...,..~..-~.---...~-.A--...... ......:::::::::::;::=....,......c;::::::~.t!_:.;...~,,L..::::. ..... ..,L.~"'""~~--..+.1~...i,__:~__.t.,....;l...i""""-...t:_..,J:-0.0EO 
28100 29:00 31:00 Time 
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.i e: o ge .i.se: 
355.8546 F:.2 BSUlJ(.256,30,-3.0) PlCD(7,5,3,0.05\,l876.0,l.OO\,r,T).l:zp:NDB5US 
TRIANGLE LABS Te.rt:TLil44376 113-116 INJ. TINE • 17:40 
100 A.2 .• OEB 

80 
Al.39E8 

60 
A9.59E7 

40 

.20 

.28:48 .29:00 .29:1.2 :19:.24 .29:36 :19:48 30:00 30:1.2 30:.24 30 36 
File:T980155 ll-810 Acq:6-Jilll-98 17:37:38 EI+ Voltage SIR 70TNai 
357.8516 F:.2 BSUlJ(.256,30,-3;0) PlCD(7,5,3,0.05\,l708.0,l.OO\,r,T) 
TRIANGLE LABS Te.rt:TLil44376 ll3-ll6 INJ. 
100 Al. 9E8 

80 

A8.97E7 
60 

A6.l9E7 
40 

:18:48 .29:00 29:1.2 .29:.24 29:36 .29:48 30:00 JO:l.2 JOi.24 JO J6 JO 
File:T9801SS 11-810 Acq:6-JAN-98 17:37:38 EI+ Voltage SIR 70T Noi e:J49 
367.8949 F:2 BSU1J(256,JO,-J.0) PJCD(7,S,J,O.OS\,lJ96.0,l.OO\,F,T) p:NDB 
TRIANbLE LABS Tezt:TLii144J76 llJ-116 INJ. IHE "' 
100 . Al. 0 7 

80 

60 

40 

20 

us 
17:40 

A8.SlE6 

48 Jl:OO 

us 
17: 40 

6 • .2E7 

4.9E7 

J.7E7 

.2.SE7 

l..2E7 

O.OEO 
31:1.2 3.l: .24 Tillle 

4.JE7 

J.4E7 

.2.6E7 

l.7E7 

8.6E6 

O.OEO 
Jl:l2 Jl:.24 Time 

4.0E6 

3.2E6 

2.4E6 

l~6E6 

8.lES 

0 O.OEO 
28:48 29:00 .29:12 29:.24 29:J6 29:48 JO:OO JO:l2 J0:.24 JO J6 30 48 Jl;Oo Jl:l.2 Jl:24 Time 

J69.89l9 F:2 BSU1J(256,30,-J.O) PJCD(7,5,3,0.05\,ll28.0,l.OO\,F,T) p:NDB US 
TRIANbLE LABS Tezt:TLil44J76 llJ-116 INJ. IHE • 17:40 

File:T980l55 ll-810 Acq:6-JAN-98 l7:J7:J8 EI+ Voltage SIR 70T Noii:282 

100 A7. 6 2.6E6 

80 2.lE6 

60 l.6E6 

40 l.lE6 

20 5.JES 

0 O.OEO 
28:48 .29:00 .29:1.2 .29:.24 29:J6 .29:48 JO:OO 30:1.2 J0:24 JO 

File:T980lSS ll-810 Acq:6-JAN-98 l7:J7:38 EI+ Voltage SIR 70T 
JJ0.9792 F:.2 Eip:NDBSUS 
TRIANGLE LABS Te.zt:TLil44376 ll3•ll6 INJ'. 
100 28·58 

48 Jl:OO Jl:l2 31:.24 Time 

17:40 
l.6E7 

20 J.3E6 

0 O.OEO 
28:48 .29:00 .29:1.2 29:.24 .29:J6 .29:48 JO:OO JO:l.2 J0:.24 JO J6 JO 48 Jl:OO Jl:l.2 Jl:.24 :rillle 
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7iJ.e:T9SOl55 #l-396 Acq:6-J1lN-98 l7:37:3S EI+ Voltage SIR 70TNoiae:30492 
373.S20S 7:3 BSUB(256,30,-3.0) P1CD(7,S,3,0.0S\,l2l96S.O,l.00\,7,T) Ezp:NDB5US 
'.rRIANGLE LABS Teit:TLil44376 ll3-ll6 INJ. 'rI1'E • l7:40 
lOO A2. 9E8 

80 

60 

40 

20 

A9.24E 
Al.32E8 

6.4E7 

5.1E7 

3.8E7 

2.61:7 

l.31:7 

O'.J..,.-J._..;>-L.-_..;~:....::.-1.-~-+~-..--~~--1..,......;:.:::;~__..::;.,..::....-'i_..:.~.,_~--~--~--.....,.....,...:=.._ __ _... ....... ~--~ O.OEO 
32:00 33:00 34:00 

7ile:T980l55 11-396 Acq:6-JAN-,98 17:37:38 EI+ Voltage SIR 70 Noise:23362 
37S.8l78 7:3 BSUB(2S6,30,-3.0) PICD(7,S,3,0.0S\,93448.0,1.00\ 7,T) Ezp:NDB5US 
'.rRIANGI.E LABS Teit:TLil44376 ll3-ll6 , . 'J. 'rI1'E • l7:40 

. 100 Al. SES 

so 
60 

40 
A7.36E 

Al.OSES 

20 

O•.J..,.-J._..;>-L-_..;~:....::....,t..~-.+~--..--~~--'.,.......;:.:::;~__.o::;;.,;:::...-'i_..:.~.;..-~..,....~--~---=....,-=-~--~....-~-....~ 
32:00 33:00 34:00 

7ile:T9SOlSS ll-396 Acq:6-.:rAN-9S l7:37:3S EI+ Voltage SIR 70. Noise:l990 
3S3.8639 7:3 BSUB(256,30,-3.0) PICD(7,5,3,0.05\,7960.0,l.00\,7,T) Ezp:NDBSUS 
TRIANGLE I.ABS Teit:TLI/144376 113-116 . DrJ. TIME • 17:40 
100 A 7 • 86E6 A7. 7E6 J 

80 

60 

40 

20 

i 

A6.55E6 

Time 

5. 7E7 

4.6E7 

3.4E7 

2.3E7 

l.J.E7 

O.OEO 
Time 

2.5E6 

2.0E6 

l.5E6 

9.9ES 

4.9ES 

O·~----..,.....::>-..----.....----.-----.----~--....,.__,.._....---__,.--_,_,..._,_,_...,_ __ .....,. ____ .,..... __ ....,......,.__,,....;:=--...-----.----...---'- O.OEO 
32:00 33:00 34:00 

7ile:T980155 ll-396 Acq:6-JAN-98 17:37:38 EI+ Voltage SIR 1or Noise:1568 
385.8610 :t:J BSUB(256,30,-3.0) PICD(7,5,3,0.05\,6272.0,l.OO\, ,T) Ezp:NDBSUS 
TRIANGLE I.ABS Tezt:TI.Il44376 ll3-ll6 'J. TIME • 17:40 
100 Al.S4E7 Al. 7E7 

80 

60 

40 

20 

32: 00 
:rile:T980l55 #l-396 Acq:6-.:rAN-98 
392.9760 7:3 Ezp:NDBSUS 
TRIAN!;LE I.ABS Teit:TLil44376 
lOO 32:10 32:28 

so 
60 

40 

20 

33:00 
l7:37:38 EI+ Voltage SIR 70 

Al.28E7 

34:00 

Time 

4.9E6 

3.9E6 

2.9E6 

2.0E6 

9.8ES 

O.OEO 
Time 

7.9E6 

6.3E6 

4.7E6 

3.2E6 

l.6E6 

o......, ____ .,._ __ .....,. ________ _,..... __ __, ____ ...,_. __ .....,. ____ .,..... __ ....,. __ __,,_. __ -+-__ .....,. ________ _,..... __ ._, ____ _,_ __ .....,. ____ ....-__ O.OEO 
32:00 33:00 34:00 

:rile:T980l55 ll-396 Acq:6-J1lN-98 17:37:38 EI+ Voltage SIR 70 
445.7555 7:3 Ezp:NDBSUS 
TRIANGLE I.ABS Teit:TLil44376 ll3-ll6 'J. TINE • 17:40 
lOO 34·l5 

so 
60 

40 

20 

32:00 

32:44 33:26 

33:00 34:00 

Time 

3.91:5 

3.lES 

2.4ES 

l.6ES 
34:4S 7.9E4 

O.OEO 
'l'ue 
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e: : : o ge oiae: 
38.9.8156 1':3 BSUJJ(256,30,-3.0) P1CD(7,5,3,0.05\,l0040.0,l.OO\,l',T) l:rp:NDB5US 
!l.'RI.AM;LZ LABS Tezt:TLil44376 113-116 INJ. 'l'IKE • 17:40 
lOO AS. 8E7 l.BE7 

80 l.4E7 

60 
A3.53E7 

l.lE7 

40 
A2.25E7 

7.lE6 

20 3.5E6 

A.3 .65E6 
O•...i..,....,...,.t._,......::~..,........,....,....,....,...,~.,.......,....;:..-~...,....,..,..;:po.,.""F-.~,...,...,....,...,........,..-.-4...;.:;i:.,....~ ...... ...,...,,......~ ....... :::.,..._.....,...,...,.._.......,...,...._..4-0.0EO 

32124 32:36 32:48 .33:00 33112 33:24 
l'ile:T980l55 ll-396 Acq:6-JAN-98 17:.37:38 EI+ Voltage SIR 
391.8127 1':3 BSUJJ(256;30,-3.0) P1CD(7,5,3,0.05\,l0724.0,l.O 
!1.'RIARr;LE LABS Tezt:TLil44376 ll3-ll6 
100 A4. 8E7 

80 

60 A2.89E7 
Al.86E7 

40 

20 

A2.97E6 

I 
I 

33:48 34:00 34:12 
O'l' oiae:268l 
\,l'f'l') l:rp1NDBSC1S 

IN.7. 'l'IKE • 17:40 
I 
I 
; 

L,,. 

34 :::14 Time 

l.4E7 

l.lE7 

8.6E6 

5.7E6 

2.9E6 

O...i..,.......,.t.,..,_,;~ ....... ..,....,. ...... ,...,......,...,Lr-....... -r-....... ~ ...... ~..,...F-r-~ ............ ....., ...... .,...,.....,.:;....,..~......, ....... .,...,.4-........ ~ ........ .,....,...,...., ....... ..,....,.....,...,.....,.~o.oEO 
34 ;24 Time 34:12 32:24 32:36 32:48 33:00 33:12 33:24 33:3~ ~3:48 34:00 

rile:T980l55 ll-396 Acq:6-JAN-98 17:37:38 EI+ Voltag-e SIR i!OT Hoiae:l575 
401.8558 r:J BSriB(256,30,-3.0) PxD(7,5,3,0.05\,6300.0,l.00t,r,r1 Ezp:NDB5US 
TRIARr;LE LABS Tezt:'l'LI/144376 ll3-ll6 I INJ. TIHE • 17:40 
100 I . Al. 7E7 

I 
AB. 50E6 

80 i 

60 I 
40 

20 

3.4E6 

2.7E6 

2.0E6 

l.3E6 

6.7E5 

o...i..,...,...,........,...., ............ ...,... ............ _,...,_,..........,...., ....... ..,....,,...,...,...,....,...,....,...,....,...,. ............ ..,.....,,......4--.....,.:;l,....,....,:...;~.._ ...... ~:..... ...... ..;:;::.,...,..,........,_,........,....,,.....~o.oEd 
32:24 32:36 32:48 33;00' 33:12 33:24 33:36 ~3:48 34:00 34~12 34:24 Ti.me 

rile:T980l55 ll-396 Acq:6-JAN-98 17:37:38 EI+ Voltag-e SIR i!OT Noiae:9ll 
403.8529 r:3 BSUJJ(256,30,-3.0) PJCD(7,5,3,0.05\,3644.0,l.00t,r,TJ Ezp:NDB5US 
TRIANGLE LABS Tezt:'l'Lil44376 ll3-ll6 i INJ. TIME • 17:40 
100 I j Al. 2E7 3.0E6 

80 2.4E6 

60 l.8E6 

40 l.2E6 

20 5.9E5 

0•~...,,_.,.....,...,_,.......,.;.,, ....... ....., ............ ..,.....,.....,...,...,........,.....,,....,.......,,...........,.....,....,...,........,........,...,...,.....4--,__;l,....,....J,.:::::.._...,......~:._ ...... ..;::;:::..._,._... ..... ,......__,,.....~O.OEO 

32:24 32:36 32:48 33:00 33:12 33:24 
File:T980l55 ll-396 Acq:6-JAN-98 17:37138 EI+ Voltag-e 
392.9760 1':3 Ezp;NDB5US 
7'RIARr;LE LABS Tezt:'l'Lil44376 ll3-ll6 
lOO 32:28 

80 

60 

40 

20 

34:12 34:24 Time 

6.3E6 

4. 7E6 

3.2E6 

l.6E6 

o.....,. ..... ,........,...., ....... ....., ............. ....,....,....,. ..... ,...,....,....,,...,........, ....... .....,....,...,....,...,....,...,.--,...,.....,..., .............. _... ...... -'-....... ..,...., ...... ..,....,...,... ...... ..,..... .................. ...,..., .................... .....+-o.ozo 
33124 33iJ6 33:48 33:00 33:13 33124 33:3 3:48 34:00 34:12 34134 ~e 
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:i e: : : + o ge oise: 
423.7766 7:4 BS'C1B(256,30,-3.0) PJC>(7,S,3,0.0S\,l692.0,l.00\,7,T) .Ezp:RJ>BSD'S 
TRIANr:LE LABS Tezt:Tr.Il44376 ll3-ll6 INJ. nu - 17:40 
lOO A6. 4E6 l.6E6 

80 A5.67E6 l.3E6 

60 9.9E5 

40 6.6ES 

20 3.3E5 

36:12 36:18 36124 36:30 36:36 36:42 36:48 36:54 37:00 37:06 37:12 37:18 37:24 37:30 37:36 Ti.me 
7ile:T980l55 #l-563 Acq:6·J'AN-98 17:37:38 EI+ Voltage SIR 70T Noise:242 
425.7737 7:4 BSr:J11(256,30,~3.0J P1CD(7,5,3,0.05\,968.0,l.OO\,r,T) l!:zp:NDBSD'S 
TRIANr:LE LABS Tezt:Tr.Il44376 ll3-ll6 INJ. nu - 17:40 
100 A6. 2E6 l.6E6 

A5.54E6 
80 l.2E6 

60 9.3E5 

40 6.2E5 

20 3.lES 

O.OEO 
37:36 Tillle 

0'...;...,.-.4....,.. ............... ...-;.:;::;..,...._..,..,..,..,.......,...,......,..,..,...,......,..,..,..,.......,...,..,...,..,,...,.....,.......,...,..~,,..,.;...,..,...,..,..,..,.......,...;:;::;:"Fi"..,..~ ............. ~ ............... ,,...,.......,..,...,...,...,....,...~ 
36:12 36:18 36:24 36:30 36:36 36:42 36:48 36:54 37:00 37:06 37:12 37:18 37:24 37:30 

7ile:T980155 11-563 Acq:6-JAN-98 17:37:38 EI+ Voltage SIR 70T Noise:728 
435.Sl69 7:4 BSUB(:256,J0,-3.0) PICD(7,5,3,0.05\,2912.0,l.OO\,r,T) Erp:NDBSUS 
TRIANr:LE LABS Te.zt:Tr.Il44376 113-116 . INJ. TIHE • 17:40 
100 AS. 4E6 

so 

60 

40 

20 

2.lE6 

l. 7E6 

l.2E6 

8.3E5 

4.2E5 

0 O.OEO 
36:12 36:lS 36:24 36:30 36~36 36:42 36:4S 36:54 37:00 37:06 37:12 37:lS 37~24 37~30 37:36 Tillle 

7ile:T9S0155 ll-563 Acq:6-JAN-9S l7:37:3S EI+ Voltage SIR 70T Noise:519 
437.Sl40 r:4 BSr:J11(256,30,-3.0) P1CD(7,5,3,0.05\,2076.0,l.OO\,r,T) Erp:NDB5US 
TR!ANr:LE LABS Te.zt:Tr.Il44376 113-116 INJ. TIHE a 17:40 
100 AS. 0E6 2.0E6 

so l.6E6 

60 · l.2E6 

40 7.9E5 

20 3.9E5 

36:12 36:1S 36:24 36:30 36:36 36:42 36:48 36:54 37:00 37:06 37:12 37:18 37:24 37:30 37:36 Ti.me 
7ile:T9S0155 #l-563 Acq:6-J'AN-9S 17:37:38 EI+ Voltage SIR 70T 
43.0.9729 7:4 Ezp1NDBSUS . 
TRIANr:LE LABS Te.zt:Tr.Il44376 ll3-ll6 
100 36119 . 36•40 36:50 36:58 5.6E6 

SO 4.5E6 

60 3.4E6 

40 2.2E6 

20 l.lE6 

0 O.OEO 
36:12 36:lS 36:24 36:30 36:36 36:42 36:48 36:54 37:00 37:06 37:12 37:1.8 37:24 37:30 37:36 Time 
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I - Acq: -JAN-9 . EI+ Vo tage SIR T Noise: 
441.7428 1':4 BSUB(256,JO,-J.0) P1CD(7,5,3,0.05\,832.0,l.00\,1',TJ Erp1NIJBSUS 
TRIAM;LE LABS Tezt:TLil44376 ll3-ll6 INJ. TIJa • 17:40 
100 Al. 8E6 

90 

80 

70 

60 

50 

40 

JO 

20 

lO A8.99E4 

J.8E5 

J.5E5 

J.JE 

l.9E 

l.7E5 

l.4E5 

l.lES 

8.3E4 

5.6E4 

J.8E4 

._.,.....,-61_,,.....,_.,......,"°'1'"'"'1~~....-,.-,..-,.-...-.,...'¥'--..,.-..,....,...'"f'"'.,.....,.....,,,_.,_..,...,....,....,.....,.....,......,.....,_'"'P"...,.....,..."-t-~~...,. ...... _,.~o.ozo 
36100- 37:00 38100 39:00 40~00 41:00 4J:OO Time 

0 

l'ile:T980l55 ll-563 Acq:6-JAN-98 17:37:38 EI+ Voltage SIR 70T Noise:JJO 
443.7399 1':4 BSUB(J56,30,-3.0) PKD(7,5,3,0.05~,920.0,l.00\,1',T) Erp:NDB5US 
TRIANGLE LABS Tezt:TLil44376 ll3-ll6 INJ. TIME • 17:40 
100 Al. 5E6 

70 

60 

so 

30 

20 

lO A6.89E4 A8.89E4 

J.OE5 

2. 7E5 

2.4E5 

2.lE5 

l.8E5 

l.SES 

l.2E5 

8.9E4 

6.0E4 

3.0E4 

·~,_...,......,._.,.... __ ..... .._..,_.._ .... ..,....,.. ...... ~__,--,.-.,-....-..-..,.....,_.._..,.._.._,.....,.....,....,.._.-. ...... ._,__.,....,.._,,_,......,._....;t......,:zo...,.....,io-..~O.OEO 
36:00 37:00 38:00 39~00 40:00 41~00 Ti.Jile 

0 

l'ile:T980l55 ll-563 Acq:6-JAN-98 17:37:38 EI+ Voltage SIR 70T 
430.9729 1':4 Ezp:NDBSUS 
TRIANGLE LABS Tezt:TLil44376 17:40 
100 35:20 36:40 5.7E6 

90 5.lE6 

80 4.6E6 

70 4.0E6 

60 3.4E6 

50 2.9E6 

40 2.3E6 

JO l.7E6 

20 l.lE6 

10 5.7E5 

O....._,__,,.......,...-,...-.,.......,-.,.-..,.-...,........,..-;--,--.-....... -.,.--,--.--.,--...--.-....-...,.......,-...,-...,....,.....,.....,......,.......,.......,.-.,.--,--...-..--..--.-...,........,....,.._,...-,...-r-0.0EO 
36:00 37:00 38:00 39:00 40:00 41:00 

l'ile:T980l55 11-563 Acq:6-J1'.N-98 17:37:38 EI+ Voltage SIR 70T 
513.6775 1':4 Ezp:NDB5US -
TRIANGLE LABS Tezt:TLil44376 ll3-ll6 INJ. TIKE • 17:40 
100 39·03 

90 

80 

70 

60 

50 

40 

30 

20 

10 

35:54 

36134 

36:58 37:38 38:09 
38:4.::Z 39:41 

40:16 

42: 00 Time 

6.8EJ 

6.lEJ 

5.4EJ 

4.7E3 
41:38 4.lE3 

J.4E3 

::Z. 7E3 

2.0E3 

l.4E3 

6. BE::Z 

o........,__,,.......,...-,..._..,.......,-....-...,........,.. ....... ...,.. .............. _,.__,__,,...-,..._..,--..-....-...,.......,........,.....,-..,.....,.._,... ........ ....,.......,..._,.__,__,...-.--..--..-....-....... -.--.--...-.--+--o.oro 
36100 37: 00 38:00 39:00 40100 4.1: 00 42:00 Tue 
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.i. e: : : o ge 
457.7377 r:4 BSUB(.256,30,-3.0) PKD(7,5,3,0.05\,33.2.0,l.OO\,r,x1 ~:NDBSUS 
72.IANGLE LABS Xeit::TLil44376 ll3-ll6 IIIJ. nHE • l7:40 
lOO Al. 9E6 3.6E5 

80 .2.9E5 

60 .2 • .2E5 

40 l.5E5 

20 7.3E4 

O.OEO 
40:54 41:00 . 41:06 4l:l2 4l:l8 41:.24 41:30 :riae 

rile:X980l55 ll-563 Acq:6-JAN-98 17:37:38 EI+ Voltage SIR 70X Noise:6.2 
459.7348 r:4 BSUB(256,30,-3.0J PKD(7,5,J,0.05\,.248.0,l.OO\,P',X> ~:NDB5US 
!nlIANriLE LABS Xei:t::TLil44376 ll3-ll6. IIIJ. XDfE • 17:40 
lOO A2. 6E6 4.6E5 

80 3. 7E5 

60 .2.8E5 

40 l.8E5 

20 9.2E4 

O.OEO o·.,i..:::;:...,.......,.__,.. ......... ...,......-........ __,..--.-....,.....::::;::::;::=;::=:;=;:=;::=;=..-.,.-......,._,.._,_..,....,......,_.,._,.._,_..,_ ...... ,.....,..._,._,..._,_..,._+ 
. 40:54 , 41:00 41:06 4l~l2 4l:LB 41:24 

P'ile:T980l55 ll-563 Acq:6-JAN-98 17:37:3·8 EI+ Voltage SIR 70T Noise:66 
469.7779 r:4 BSO"B(256,J0,-3.0) PKD(7,5,3,0.05\,264.0,l.OO\,F,T) Ezp:NDBSUS 
TRIANriLE LABS Tei:t::TLI/144376 ll3-ll6 INJ. TIME • l7:40 
lOO Al. 7E7 

80 

60 

40 

20 

40:54 41:00 4l:06 '4l:l2 4l:l8 41:24 
File:T980lS5 ll-S63 Acq:6-JAN-98 l7:37:38 EI+ Voltage SIR 70T Noise:64 
471.7750 r:4 BSO"B(256,30,-J.O) PKD(7,S,J,O.OS\,2S6.0,l.OO\,F,TJ Ezp:NDBSUS , 
TRIANriLE LABS Tei:t::TLil44376 ll3-ll6 INJ. TIME • 17:40 
lOO Al. 7E7 

80 

60 

40 

20 

40:54 41:00 41:06 4l:l2 41:18 41:24 
rile:T980l55 ll-563 Acq:6-JAN-98 17:37:38 EI+ Vol t:age SIR 70T 
430.9729 F:4 Ezp:NDBSUS 
!nlIANGLE LABS Tei:t:: TLI#44376 ll3-1l6 INJ. TIME• 17:40 
lOO 40:55 41: 04 41·10 41 ·17 

80 

60 

40 

20 

41:30 

41:30 

41:30 

41:.28 

o+-...,........,.....,-...,........,........,........,.......,.-,-...-...-...-...-..-.-....-....-....-....-....-,-....-...-....-..-..-..-...-...-...-...-....-....-....-...-...-....-.--..-~ 
40:54 . 41:00 41:06 4l:l2 41:18 4l:24 41:30 

Time 

2.lE6 

l. 7E6 

l.3E6 

8.5E5 

4 . .2E5 

O.OEO 
Time 

2.4E6 

l.9E6 

l.4E6 

9.5E5 

4.8E5 

O.OEO 
Time 

5.6E6 

4.5E6 

3.3£6 

2.2E6 

l.lE6 

O.OEO 
1'.1..m 

169 



.. 
• l 

I 

I 
I 

I\" .• 1:11---------

5 

i •. . • ...,1 , .. Q, p . • 
I~;· 3.~ ~t~,,~ ; : 

Sy:teit fLLe nai1e tm.JS 
Data rlLe name ff:TS89148 

1---!-----1 Resolut Lon 10808 
~ rYJi1ber 2 
Ioni.zat Lon llOde EI• 
Switchlng vtl Tflt 
Ref I laSSiS . 292.9825, 416.3760 

liiiiiiM~ A 293 . J 331 S 368 
B 304 K 332 T 3i0 
C 306 L 334 U 376 
D 316 ~ 340 Y 418 
E 318 . H 342 
r .329 o 352 

-----1 G 322 P 354 
H 329 Q 356 
I 331 R 358 

Ref. mass · · 416.9160 Peak top 
Helglt .36. volts Span 290 pp11 

. 170 





Fl. e:T 
339.8597 F:2 Exp:NDB5US 
Sample Text:TLI#44376 113-116 
100 ·42 

EI+ Vo tage SIR T 

INJ. TIME 17:40 File Text:TLI#44376 113» 
6.3E7 

80 28: 34 5. OE7 

60 3.8E7 

40 2.5E7 

20 1.3E7 

O...i-~~~~~~-.---.--.--::--.--.-....-,.......::::;=;~,.._._,..---r-.--.----.-----.---......-.---.:r=-..,-=<'.:,--.---.--.---,--,,----;;:=,.-.--..-.-.--.--.----.----:r=--.-4-0.0EO 
28:36 28:48 29:00 29:12 29:24 

File:T980155 #1-810 Acq:6-JAN-9B 17:37:38 EI+ Voltage SIR 70T 
351.9000 F:2 Exp:NDB5US 

29:36 29:48 Time 

Sample Text:TLI#44376 113-116 INJ. TIME 17:40 File Text:TLI#44376 113» 
100 29·31 4.6E6 

80 3.7E6 

60 2.8E6 

40 l.8E6 

20 9.2E5 
28:41 

0..J....__,.----....,.........;:::::::::;:::::::::;::::::=:;:--,..--,..-.=r=-r--.--r--.-~-r-..--r==;r=--T-r==T=-.--r--.--~..,.:::::~.,--,.----._:::::,,=i-=r==r-....,....--=::::;=.,.... __ ~........LO.OEO 
28:36 28:48 

File:T980155 #1-810 Acq:6-JAN-98 
409.7974 F:2 Exp:NDB5US 
Sample Text:TLI#44376 113-116 
100 

29:00 29:12 29:24 
17:37:38 EI+ Voltage SIR 70T 

INJ. TIME 

29:36 29:48 Time 

File Text:TLI#44376 113» 
3.5E4 

BO i.-106 2.BE4 

60 2 .1E4 

40 1.4E4 

20 7 .1E3 

0..1.::;:::::;:::::::-,..-,-_::;:-.-..,.--r--.--.---,.---.---..-.----.--._::=~:;::__;::::;::::_,--,.---.---,.-.--..-~:.:,._-.---.-~~r-----.~~_:___~~--.-...:..--,.-::_~;:::2_0.0EO 
28:36 28:48 29:00 29:12 29:24 29:36 29:48 Time 



_ 1 e: T 
'339.8597 F:2 Exp:NDB5US 
Sample Text:TLI#44376 113-116 
100 

EI+ Vo tage SIR T 

INJ. TIME 
30·15 

17:40 File Text:TLI#44376 113» 
4.7E7 

30:24 
80 3.8E7 

60 2.8E7 

40 1. 9E7 

20 9.4E6 

O-Lw---..--.--...-....-......--.--r==r==.--.---..--r=::::::.c--...-..--....--.--.--.--.--,---.----.---.--,.-.--....---.---.--.--r--r---.---T==.~r--..--......--__l-0.0EO 
30:00 30:06 

File:T980155 #1-810 Acq:6-JAN-98 
351.9000 F:2 Exp:NDB5US 

30:12 30:18 30:24 
17:37:38 EI+ Voltage SIR 70T 

30:30 Time 

Sample Text:TLI#44376 113-116 INJ. TIME 17:40 File Text:TLI#44376 113» 
100 3.7E6 

80 2.9E6 

60 2.2E6 

40 1.5E6 

20 7.3E5 

O-Lw--..--.--..--...--....-""T"'""-.--.---.--.---..-=r==-.c--...-..--....--.--.--.--.--'-r-.:::::;::==r---.---..-=r=T==;==r=9'--.---.--.---..--.---..--.----...L0.0EO 
30:00 30:06 

File:T980155 #1-810 Acq:6-JAN-98 
409.7974 F:2 Exp:NDBSUS 
Sample Text:TLI#44376 113-116 
100 

80 

30:05 

30:12 30:18 30:24 
17:37:38 EI+ Voltage SIR 70T 

TIME 

30:30 Time 

17:40 File Text:TLI#44376 113» 
8. 4E4 

6.8E4 

5.1E4 

3.4E4 

1. 7E4 

i;:=::;:==r==;:=;::::::::;:=--.-.-.-.--.--=::;::~::::::;:::::::;::=r::::::::;::::::;:=;:::::::;=_-,--,--,--.--.-_,....:::::;::~=;:::=;::::::;=::::;::::::::;==r==;=:::;::::~::::;=:::;=...__LO.OEO 
30:06 30:12 30:18 30:24 30:30 Time 



Fl e:T EI+ Vo tage SIR T 
339.8597 F:2 Exp:NDB5US 
Sample Text:TLI#44376 113-116 INJ. 17:40 File Text:TLI#44376 113» 
100 30: 4 2 4. 2E6 

80 3.4E6 

60 2~5E6 
30:52 

40 l.7E6 

20 8.5E5 

O-:i.:.....-.----.-.--.-......-,-,,.........;.:::::;::=r=::r=:;:::::;::..,..-,--.--.-.--.--==r==r==r=r=;r==r==;==r=::;=r::=::.-.-.---.-.-,--,-.-.-=;:::::;=r=;==;==r=r===r=;==;r=l-0.0EO 
30:36 30:42 30:48 

File:T980155 #1-810 Acq:6-JAN-98 
351.9000 F:2 Exp:NDB5US 

30:54 31:00 31:06 
17:37:38 EI+ Voltage SIR 70T 

31:12 31: 18 31:24 Time 

Sample Text:TLI#44376 113-116 INJ. 17~40 File Text:TLI#44376 113» 
100 2.0E4 

80 1.6E4 

60 1.2E4 

40 8.1E3 

20 4.0E3 

O-i-....-....-.r-r-.--.---.-....-..--.-r-.---..--..--.---.---.--.--.--.---.-,-,,.---,..-.-.---.-....-..-.-r-.---.----r-....-,-,---.--.---.---.-.--,-,.---.---.--.---..---.--r-0.0EO 
30:36 30:42 30:48 30:54 31:00 31:06 

File:T980155 #1-810 Acq:6-JAN-98 17:37:38 EI+ Voltage SIR 70T 
409.7974 F:2 Exp:NDB5US 
Sample Text:TLI#44376 113-116 
100 

80 

INJ. TIME 
I 

1--I 0 b 

31:12 31:18 31:24 Time 

17:40 File Text:TLI#44376 113» 
2.3E5 

1.8E5 
31:11 

60 1. 4E5 

40 9.2E4 
30:41 

20 4.6E4 

"0-+-~l"""T:_,-.--.-,--:::;i=T-,===r==r--~-.--.--.--.-.-.-.-T>-..,-.,==;=r=r-,-T-r--T--r--r:=:::.--.---.--.-.-~'=r-=;::=o.....-r-.--i==;=::;=;==;=-I-. O.OEO 
30:36 30:42 30:48 30:54 31:00 31:06 31:12 31:18 31:24 Time 



·1 e:T EI+ Vo tage SIR T 
355.8546 F:2 Exp:NDB5US 
Sample Text:TLI#44376 113-116 INJ. TIME 17:40 File Text:TLI#44376 113» 

. 100 2.9E7 

·80 2.3E7 

60 l.BE7 

40 l.2E7 

20 5.9E6 

O_.,_-.--r::a._..__..--..--,--,.=-t=-.---,--.--r--r--.-~-r---t=-.--.-..--~~___,.__,.....:::.,-""-r--r--?>-=r---.--T=--.---.-..--..--.--,.----.~-...._;;:-..-.--'-0.0EO 
29:36 29:48 30:00 30:12 30:24 30:36 30:48 31:00 Time 

File:T980155 #1-810 Acq:6-JAN-98 17:37:38 EI+ Voltage SIR 70T 
357.8516 F:2 Exp:NDB5US 
Sample Text:TLI#44376 113-116 INJ. TIME 17:40 File Text:TLI#44376 113» 
100 1.9E7 

80 1.5E7 

60 1.1E7 

40 7.6E6 

20 3.8E6 

0~-r--r=-""T"-~-r-r-r----,,:::::..;=,.---.--.--.---r--r-_,_-r-~-,-~-.--.,--,i--,--.---.-~.c.-.---r--T>"'4---.-_:;:,--.---.-..--..--.--,.----.~-....__::;,--,..._,....L0.0EO 
29:36 29:48 30:00 30:12 30:24 30:36 30:48 31:00 Time 

File:T980155 #1-810 Acq:6-JAN-98 17:37:38 EI+ Voltage SIR 70T 
367.8949 F:2 Exp:NDBSUS 
Sample Text:TLI#44376 113-116 17:40 File Text:TLI#44376 113» 
100 4.1E6 

80 3.2E6 

60 2.4E6 

40 1.6E6 

20 8.1E5 

0-i.-~~-r--r--ir--i~-r-r-.--r--r--r-~r-ir-r---r-r-,--r-.-....-.--,---,r-i~-.-~=r==r="'r-...--.--r--ir--T--r-.--.-._--.--.--.-.LO.OEO 
29:36 29:48 30:00 30:12 30:24 30:36 30:48 31:00 Time 



Fl e:T 
373.B208 F:3 Exp:NDB5US 
Sample Text:TLI#44376 
100 

BO 

60 

40 

20 

EI+ Vo tage SIR T 

INJ. TIME 17:40 File Text:TLI#44376 113» 
4.5E6 

32:44 

3.6E6 

2.7E6 

1. BE6 

8.9E5 

O..i....~-.-~.--_:__,...-=--,.---.~--,-~-.---..~-.--~..---.-~.-~;::::::=r===r===;r=:::;:.~.--.~-,-~.--=;r===r===,-LO.OEO 
32:26 32:2B 32:30 32:32 32:34 32:36 32:38 32:40 32:42 32:44 32:46 32:4B 

File:T980155 #1-396 Acq:6-JAN-98 17:37:38 EI+ Voltage SIR 70T 
Time 

3B3.B639 F:3 Exp:NDB5US 
Sample Text:TLI#44376 113-116 
100 

17:40 File Text:TLI#44376 113» 
1. 6E4 

BO 1.3E4 

60 9.7E3 

40 6.5E3 

20 3.2E3 

0_._,.~-r-~-.---~.-----,-~-r-~-..------,....--.-~-.-~-.----,....--.-~-.-~-.----,r--.-~-.-~-..---~....--,-~-.-~~~-r----,-'-0.0EO 
32:26 32:28 32:30 32:32 32:34 32:36 32:38 32:40 32:42 32:44 32:46 32:48 Time 

File:T980155 #1-396 Acq:6-JAN-98 17:37:38 EI+ Voltage SIR 70T 
445.7555 F:3 Exp:NDB5US 
Sample Text:TLI#44376 113-116 INJ .. TIME 
100 

BO 

60 

40 32:36 

Text:TLI#44376 113» 
2.4E5 

1.9E5 

1.4E5 

9.7E4 

20 32:29 4.BE4 

0--t...,.===;====T=~.-----,-~-.-~-.--====r==::::...,-~-.-~-.----,r--.-~-.=:===::;::::::::...,~=;::=::::..-.~~~~r-~~--.-~~==:;::::==-..LO.OEO 

.... 
-...1 
m 

32:26 32:28 32:30 32:32 32:34 32:36 32:38 32:40 32:42 32:44 32:46 32:48 Time 



Fi e:T 
373.8208 F:3 Exp:NDBSUS 
Sample Text:TLI#44376 113-116 
1100 32·54 

I 00 

60 

40 

20 

EI+ Vo tage SIR 

INJ. 

T 

TIME 17:40 File Text:TLI#44376 113» 
3.5E7 

2.8E7 

2.1E7 

1. 4E7 

7,0E6 

0..:L-=:::::...~..---.--..----,r---.--,---.~-,----.---.~-.-----,---'--,-====:;=:::::;::=--,~-,---.-_=::;:::::==;:=-y-~~.,.--T""===T::::::::::;:.,_L O.OEO 
32:54 

File:T980155 #1-396 Acq:6-JAN-98 
383.8639 F:3 Exp:NDBSUS 
Sample Text:TLI#44376 113-116 
100 32·54 

80 

60 

40 

20 

33:00 
17:37:38 

33:06 
EI+ Voltage SIR 

INJ. 

33:12 Time 
70T 

TIME 17: 40 File Text:TLI#44376 113» 
2.3E6 

1. 8E6 

1. 4E6 

9.2E5 

4.6E5 

0...L_..-=~~~...--~~..--~~-.--~~-.--~~-.---.-~-.---~::::::::;==;===T==t-~..-==-r-~-r--.-~-r--.-~-.-----.-~--.L O.OEO 
32:54 

File:T980155 #1-396 Acq:6-JAN-~8 
445.7555 F:3 Exp:NDBSUS 
Sample Text:TLI#44376 113-116 
100 

80 

32:54 

33:00 
17:37:38 EI+ 

33:00 

33:06 33:12 Time 
Voltage SIR 70T 

INJ. TIME 17:40 File Text:TLI#44376 113» 
33·09 4.7E4 

33:06 33:12 



Fi e:T EI+ Vo tage SIR T 

Sample INJ. TIME= 17:40 File Text:TLI#44376 113» 
100 9.8E6 

80 7.8E6 

60 5.9E6 

40 33 : 2o 3.9E6 

20 2.0E6 

0-1_.---.--.-~.---.--.-~.--~:::::;:::._..---.---.-~..--.---..~.---.--.~.;:::=.==r:==;r==,==..,..~,..--,----r---r--r---i~.,.LO.OEO 
33:18 33:24 33:30 33:36 

File:T980155 #1-396 Acq:6-JAN-98 17:37:38 EI+ Voltage SIR 70T 
363.8639 F:3 Exp:NDBSUS 

33:42 Time 

Sample Text:TLI#44376 113-116 INJ. TIME= 17:40 File Text:TLI#44376 113» 
100 2.5E6 

80 2.0E6 

60 1.5E6 

40 9.9E5 

. 20 4.9E5 

0....J..-....-----,.---.---..-.-..,......--.-~...-......... ~.--_,...c:::::;~~--..~-r--..-~..---.--....:::::;;===;===;====---..~....--r~..--.-~.,....;.........--.-..LO.OEO 
33~18 33:24 33:30. 33:36 

File:T980155 #1-396 Acq:6-JAN-98 17:37:38 EI+ Voltage SIR 70T 
445.7555 F:3 Exp:NDB5US 
Sample Text:TLI#44376 INJ. TIME = 
100 

33: 42 Time· 

17:40 File Text:TLI#44376 113» 
2.3E5 

80 ( . d 1. 9E5 
7 u (0 

· 60 l.4E5 

40 9.3E4 

20 4. 6E4 

0-'--~-r--=;;===-,-__,~,,,.....,=;=:::::::....---..----,r-~-----.~-.---:::r==:;==r===r===.===;==:=;===;:==::;==;==='i==r===~==r===r======--LO.OEO 

I-"" 
-1 
00 

33:18 33:24 33:30 33:36 33:42 Time 

• . ._.. 



EI+ Vo tage SIR T 

INJ. TIME 
34:24 

17:40 File Text:TLI#44376 113» 
1.7E6 

80 l.4E6 

60 l.OE6 

40 6.9E5 

20 3.4E5 

O_i_=;:==;==;:==r===--==---r==~~-.----T~..--.----,---.~,----.------.---,.---.--.----.~r---.--=:;:=::;==:r==;==;===r===r==::...LO.OEO 
34:06 34:12 

File:T980155 #1-396 Acq:6-JAN-98 
383.8639 F:3 Exp:NDB5US 

34:18 34:24 34:30 Time 
17:37:38 EI+ Voltage SIR 70T 

Sample Text:TLI#44376 113-116 INJ. TIME 17:40 File Text:TLI#44376 113» 
100 1.BE6 

BO 1.4E6 

60 1.1E6 

40 7.1E5 

20 3.5E5 

O..]_~-r---.~.....-~-...--..---,.--r--.--..,.-=;:::........,,----.----r---.~-.--.--,-~..=::::;==r===r==r==r--==;r=-..,.-_,.,,--;--.....-._--LO.OEO 
34:06 34:12 34:18 34:24 

File:T980155 #1-396 Acq:6-JAN-98 17:37:38 EI+ Voltage SIR 70T 
445.7555 F:3 Exp:NDB5US 

34:30 Time 

Sample Text:TLI#44376 113-116 INJ. TIME 17:40 File Text:TLI#44376 113» 
100 3.9E5 

80 3.1E5 

60 2.4E5 

40 1.6E5 

20 7.9E4 

0-J_"""F'--r-~_.._,..-~~.,........-,....-=r=--r--.---..~,.---.---.~--r===-r----,i-=--.--=r--;--.....---.---.---.--..---..---.---..~------.---.....LO.OEO 
34:06 34:12 34:18 34:24 34:30 Time 



F1 e:T EI+ Vo tage SIR T 
373.8208 F:3 Exp:NDBSUS 
Sample Text:TLI#44376 113-116 INJ. TIME 17:40 File Text:TLI#44376 113» 
100 9.8E6 

80 7.8E6 

60 5.9E6 

40 3.9E6 

20 2.0E6 

0..L...~~~~--.-~~~~_:;:.i:::::;;:::_...---.-~.L..,.---.--.-~--.~-.--.=:=r==;r===r=-r--.,.....-...-....--.---.....-.....--.---.-.._--LO.OEO 
33:18 33:24 33:30 33:36 

File:T980155 #1-396 Acq:6-JAN-98 17:37:38 EI+ Voltage SIR ?OT 
375.8178 F:3 Exp:NDB5US 

33: 42 33: 48 Time 

Sample Text:TLI#44376 113-116 INJ. TIME 17:40 File Text:TLI#44376 113» 
100 7.6E6 

80 6.1E6 

60 4.6E6 

40 3.0E6 

20 1.5E6 

0..L.. ....... ~~~~~~~~~.....r::=..-~~,....;............L~---.~~-.-~~~-.::::::::::;::==;====r==r-~~-----........----.--.---....---_i_O.OEO 
33:18 33:24 33:30 33:36 

File:T980155 ttl-396 Acq:6-JAN-98 17:37:38 EI+ VoltageSIR 70T 
383.8639 F:3 Exp:NDBSUS 

33:42. 33:48 Time 

Sample Text:TLI#44376 113-116 INJ. TIME 17:40 File Text:TLI#44376 113» 
100 2.5E6 

80 2.0E6 

60 1.5E6 

40 9.9E5 

20 4. 9E5 

0~ ....... .,-__._,...__,,.....-...--,--.,. ....... ..--""T--.---.-==:.---.--.-....... ..----.--.-----.__::::::;:::::::=;===r==r==_,......._.___,...--......--.---~._..._.. .......... ~--LO.OEO 
33:18 33:24 33:30 33:36 33:42 33 :48 Time 



Sample 
100 

80 

60 

40 

20 

EI+ Vo tage SIR 

INJ. 
A6.23E6 

T 

TIME 17:40 File Text.:TLI#44376 113» 
l.7E6 

1.4E6 

1.0E6 

6.9E5 

3.4E5 

0...L..,.:==:;::=::;:::::::::;==;o=.,._=;c=~~--.--.--.----.,.---.--.l.----.-----.-...L..---r--.--.r--.--.--..---:::=:::;:::==1=-=r==;==r===r===r==r==r==r--.==-r.L 0.0EO 
34:06 34:12 

File:T980155 #1-396 Acq:6-JAN-98 
375.8178 F:3 Exp:NDB5US 

34:18 
17:37:38 EI+ 

34:24 34:30 34:36 Time 
Voltage SIR 70T 

Sample Text:TLI#44376 113-116 INJ. TIME 17:40 File Text:TLI#44376 113» 
100 A4. 1.4E6 

80 l.1E6 

60 8.4E5 

40 5.6E5 

20 2.8E5 

0..L::;==r==;===r==r--.--=r===-r=~--.---.----,.--..--..--:--l-....--.-L.--.--.---.--.---.---.-=::::;:::::::;:::::::~=r==T==..-=r==r==;::==r='i'-=i==.J:_O.OEO 
34:06 34:12 

File:T980155 #1-396 Acq:6-JAN-98 
383.8639 F:3 Exp:NDB5US 

34:18 34:24 
17:37:38 EI+ Voltage SIR 70T 

34:30 34:36 Time 

Sample Text:TLI#44376 113-116 INJ. TIME 17:40 File Text:TLI#44376 113» 
100 1.8E6 

80 1.4E6 

60 l.1E6 

40 7.1E5 

20 3.5E5 

0..L---.--.---.--T--.r----r--"T-"-r--r---.-....:::;::...._,.--..,--..,.--..--.-----..----.~...-=:::;==:::;==;====;===..-=;r-T=-~-=--------.---....--._...-.-..;..,....-.-LO.OEO 
34:06 34:12 34:18 34:24 34:30 34:36 Time 



TLI Project: 
Client Sample: 

44376 
113-116 :..-· ... 

Method 23 TCDDffCDF Analysis (DB-225) 
Analysis File: X98008i11 

Client Project: 
Sample Matrix: 
TL.I ID: 

Sample Size: 
. Dry Weight: 

Ge Column: 

2,3,7,8~TCDF 

Culp Aluminum Alloys 
M23TRAIN Date Received: 12117/97 
194-59-3A-3D Date Extracted: 12129/97 

1.000 
n/a 
DB-225 

28.4 

3.7 

· Date Analyzed: 01/07/98 

Dilution Factor: n/a 
Blank Ftle: X980083 
Analyst: KAS 

. . . 

92.8 40%-130% 

Spike File: 
!Cal: 
Con Cal: 

SPC2NF04 
XF24087 
X980080 

% Moisture: n/a · 
% Lipid: n/a 
% SolidS: n/a 

0.77 21:31 E_ 

0.80 21:30 

13C12- l,2,3,4-TCDD 0.80 20:29 

Data Reviewer: __ _._6..__1_7 _______ 01111198 

Triangle -Laboratories, Inc.* 
801 Capitola Drive • Durham, North Carolina 2n13 
Phone: (919) 544-5729 • Fax: (919} 544-5491 

Page 1 oft CNF ..PSR ..uit, URS uo.ol 

Printed: 13:34 01/11/98 

1 ~,, 

""''-



Initial .•.. Date ... 

Data Review By: ~~ ~/~~ Calculated Noise Area: 

't'he Total Area fo~ each peak with an ion abundance ratio outside 

- atio limits bas been recalculated according to method requirements. 

Page No. 

Ol/ll/98 

Compound/ 

l Listing of X980086B.dbf 

Hatched GC Peaks I Ratio I Ret. Time 

2.00 

M_Z •••• QC;Log omit Wby .•• RT. OX Ratio Total.Area ... Area.Pealc.l.. Area.Peak.2 .. Rel.RT Compound.Nam. .• ID· •• Plags. 

TCDP 
304-306 

304-306 

l3Cl2-TCOP 

316-318 

DC 

DC 

·DC 

DC 

DC 

DC 

DC 

DC 

DC 

DC 

NL 

I 

25 

NL 
WL I 

WL 
WL 

WL 

WL 

WL 

WL 

WL 

0:00 

17:07 

17:45 
18:06 
18:14 

18:22 
18:32 
i8:48 

18:56 

19:05 

19:11 
19:15 

19:25 
19:46 

20:11 
20:27 

20:38 
20:51 
21:01 

21:24 
21:31 

21:43 

21:56 

22:03 

22:43 
23:20 
Peaks 

0:00 

17:15 

17:44 
18:49 

19:14 
19:45 

19:58 
20:11 
20:25 

21:30 
21:41 

. 22:03 

', 22: 16 

22:23 

0.65-0.89 

RO 3.81 

0.77 

RO 0.35 
0. 75 
0.76 

0.77 
0.76 

o. 77 
0.7_7 

0. 76 

0.78 
0.78 
o. 77 
0. 77 

0.78 

0.78 

0.78 

o. 77 
0.77 

0.76 

0.77 

o.75 

o. 76 

0.74 

0. 75 
0.65 

0.65-0.89 

0.87 

RO 0.63 

RO 0;60 
a.as 

RO l.04 
0.71 

RO 0.98 
0.79 

0.71 
0.80 
o.73 

RO 1.41 
RO 0.35 

RO 0.62 

574.90 

116,025.40 50,642.20 

2,494.02 l,084.97 
161,420.90 69,328.50 
129.175.lO 55,879.00 

249.481.00 108,351.00 
129,230.30 55,900.30 

110.073 .20 47,989.90 
240,976.00 105.194.00 
120,913.50 52,364.50 
125 .140. 90 54,653.80 
312,161.00 136,615.00 

148,805.30 64,840.90 
700.501.00 305,391.00 
239,059.00 104,430.00 
228,416.70 ?9,850.70 

207,795.60 90,813.60 
35, 661.20 15,535.50 

298,266.00 129,730.00 

286,423.00 123.826.00 
218,794.00 95,023.00 
272,057.00 117. 013. 00 

334,338.00 144,169.00 
309,011.00 131.867.00 
192,220.50 82.635.50 

34,072.80 13.468.80 
5,202,512.42 

46.24 
95 .19 

23.98 
104.29 

215.23 
59.04 

139.44 
535.38 
601.12 

31,912.10 14,224.70 
117.24 49.40 

88.46 70.27 
37.40 16.27 
54.02 23.50 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive • Durham, North Carolina 27713 
Phooe: (919) 544-5729 •Fax: (919) 544-5491 

0.790-l.095 

o.ooo 
65,383.20 0.796 

3,108.52 0.826 

92,092.40 0.842 B 
73,296.lO 0.848 

141.130.00 0.854 B 
73.330.00 0.862 

62,083.30- 0.874 

135,782.00 0.881 B 
68,549.00 0.888 
70,487.10 0.892 

175,546.00 0.895 B 

83,964.40 0.903 
395,110.00 0.919 B 
134,629.00 0.939 B 
128,566.00 0.951 B 
116,982.00 0. 960 B 

20,125.70 0.970 
168,536.00 o. 978 E 
162,597.00 0.995 B 

123.771.00 l.001 2378-TCOP AN B 
155,044.00 1.010 B 

190.169.00 1.020 B 
177,144.00 l.026 B 
109,585.00 1.057 B 

20,604.00 1.085 

0.953-1.047 

0.000 
0.802 

0. 825 
o. 875 
0.895 

0.919 

0.929 
0.939 

0.950 
17,687.40 1.000 l3Cl2-2378-TCDP ISO 

67 .84 l.009 
49.98 l.026 
47.12 1.036 
38.16 1.041 

Printed: 13:19 01/11/98 
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Paqe Ho. 
01/11/98 

Compound/ 

Listing oe X980086B.dbe 
Matched GC Peaks I Ratio I Ret. 'rime 

M_Z .... QC.Log Omit Why •• R'l'. OK Ratio Total.Area •.• Area.Pealc.l .. Area.Pealt.2 •• Rel.RT Ccmpound.Name •• ID •• Plaqs. 

316-318 

OC WH 23:17 RO 0.97 
OC WH 23:45 RO 2.58 

5 Peaks 

164.47 
81.84 

32,209.22 

1.083 
1.105 

----------------------- Above: TCDP I TCDD Follows ----------------------

l3Cl2-TCDD 0.65-0.89 0.901-1.099 
332-334 DC NL 0:00 RO 1.55 46.76 0.000 

19:08 RO 0.97 112.98 61.88 63.83 0.946 
20:13 0.78 23,545.00 10,341.80 13,203.20 1.000 
20:29 0.80 24,697.60 11,005.90 13,691.70 l.013 
21:10 0.73 308.78 130.24 178.54 l.047 

DC WH 22:40 RO 0.16 33.61 1.121 
332-334 4 Peaks 48,664.36 

ColumD Description ........ ; . . . . "Why" Code Description. . . . . . . . . QC Log Desc. ~ ...... . 

M_Z · -Nominal Ion Mass(es) WL-Below Retention Time Window A-Peak Added 
.. RT. -Retention Time (11111:ss) WH-Above Retention Time Window 
Rat.l -Ratio of M/M+2 Ions SN-Below Signal to Noise Level 
OK -RO=Ratio Outside Limits <M-Below Method Detection Limit 
Rel.RT-Relative Retention Time NL-Channel Specific Noise Level 

*** Ecd of Report ••• 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive• Durham, North Carolina 2n13 
Phone: (919) 544-5729 • Fax: (919) 54+5491 

K-Peak Kept 
0-Peak Deleted 
T-Time Changed 
M-Peak Area Changed 
N-Name Changed 
X-Bther Interference 

l3Cl2-2378-TCDD ISl 
l3Cl2-l234-TCDD RSl 

Printed: 13:19 01111/98 

184 



e1 Cql I I + 0 age 
303.9016 BSUB(:Z56,30,•3.0) PIC1'(5,3,1,0.10*,:Z415936.0,0.00*,P,P} 
Saztfl'le T9'lt1'l'Lil44376 113-116 Pile T9Z'Ct 2'.JlZIJl10LJr LABS 
10 AJ. 5B9 

80 .ll.31B9 

60 Al.08B9 

40 Al.05B9 

.ll.35B8 

17100 18100 :ZOtOO :ZltOO :Z:Z100 :Z3t00 
Pilei.r.980086 tl-883 Acq1 7-~-1998 19101148 QC Ja+ Voltage SIR Autospec Noise116:Z401 
305.8987 SST1B(:Z56,30,-3.0} PIC1'(5,3,1,0.l°"',649604.0,0.00*,P,P} 1l:lcp1ZCOHP_'l'T 
Sample 'l'9Jtf::'l'Lil44376 113-116 Pile Tezt: 2'.KLlNrJLB LABS 
10 A3. 5B9 

80 Al.76B9 
Al.69B9 Ai 90B9 

Al.63B9 • 
. Al.:Z9B9 60 .U.41B!J 

40 Al.36B9 Al.lOB9 

:zo 
A2.06BB 

17:00 18100. 1!1100 :Z0100 :Zl100 :Z2100 :Z3100 
Pile1Z!J80086 11•883 Acq1 7-JAN-1998 19101148 QC BI+ Volt•ge SIR AutoSpec Noise110746 
315. 9419 BSUB ( :Z56, 30, -3. 0) PICD ( 5, 3, 1, 0 .10!1, 4:Z984. 0, 0. 00!1, P,P} Il:rp1 ZCOHP _'I'T 
SllZllpl• Text1'l'Lil44376 113-116 Pile Text: TJIIANQLB !ABS 
10 Al. 2B8 

80 

60 

40 

:zo 

4. 7B8 

3.8BB 

:Z.BBB 

1.9B8 

!J.5B1 

6.lBB 

4.9E8 

3.7BB 

2. 4EB 

l.2EB 

3.4E7 

2. 7E7 

2. OE7 

l.3E7 

6. 7E6 

o._.,......,......,.__,__,,.....,.......-...-.,........-....-..--.-...... ....--.-.....,.....,.......,.--"f.._,.....,__,,.....,__.,._.,...;-.,..,_.,....lo.,.....,._..,.....,.......,.....,......,......,.._,.......,.._,......,.......,.-....0.oEo 
17:00 18100 19100 :Z0100 :Zl100' :Z:Z100 :Z3100 Ti.me 

P1le1Z980086 11•883 Acq1 7•JAN•1998 19101148 QC BI+ Voltage SIR AutoSpec No1se1l:Z375 
317.9389 BSUB{256,30,-3.0) P1CD{5,3,1,0.10%,49500.0,0.00%~P,P) Il:rp:ZCONP_'I'T 
Sample Text:'l'Lil44376 113-116 P1le TeJrt:: TRIANQLB LABS 
10 . Al. 7B8 4.1E7 

80 3.3E7 

60 2.5E7 

40 1. 6E7 

:zo 8.2E6 

o."""T-..-..--.--,..-.--..-...-...... ...-....-..--.-....--,--.--......,.......,.--"f.._,.....,__,,.....,__.,._.,._,.,..,_,,_..l..,.....,......,.....,.......,.....,.......,.......,.._,.......,.._,......,.......,__._o.oEo 
17100 18100 19100 :Z0100 21100 :Z:Z100 23100 Ti.me 

P1le1Z980086 11•883 Acq1 7·o1'AN•l998 19101148 QC BI+ Voltage SIR Autospec 
375.8364 &1Cp1ZCONP_~ 
Sample Tezt1'1'Lil44376 113-116 P1le Tez1:1 TIU:AJIQLB ~ 
10 

80 

60 

40 

l81:Z3 18156 191:Zl 

:Z:Z108 
:Zl115 

1.SE6 

l.5E6 

1.lB6 

7.4B5 

3.7B5 

185 



e1 cql I I + 0 age 
319.8965 BSf11J(256,30,•3.0J PlCD(S,3,1,0.10-,44492.0,0.00tl,7,7} 
Saii;ile !'ext:1'l'Lil44376 113•116 7!le !'azi:1 ~ L.&BS 
10 

80 
A5.17BS 

60 

40 A4.95BS 

30 

18:00 19:00 30100 31100 32100 
P1lerZ!ISOOS6 11•883 Acq1 7·J7.N·199S 19r01:4S QC III+ Voltage SIR Autospec No1•e134010 
321.S936 BSUB(356,30,-3.0} PKD(S,3,1,0.10-,96040.0,0.00-,P,P} BJttprZCONP_!'!' 
Sample 2'ext:12'Lil44376 113-116 Pile !'azi:1 ~ LABS 
10 

so 
A6.65ES 

60 

40 A6.35ES 

20 

18:00 19100 30:00 21100 33100 
P1le1Z9BOOS6 #l-BS3 Acqr 7-JAN-1998 19101148 QC EI+ Voltage SIR Autospec No1•e120929 
327. 8847 BS'01J (256; 30, -3. OJ PED ( 5, 3, l, 0.10!11, S3716. O, 0. 00"5, P,P) B:tcp1:CCONP_ff 
Sample 7'ex1:1'1'LI#44376 113-116 P1le 7'a:rt1 7'RIANQLE LABS 
10 A2. SES 

80 A2.22E8 

60 
Al.26E8 

40 A9.94E7 

30 
A2. 37E7 

18100 19:00 30100 31:00 23:00 
P1lei:C9800B6 ll-883 Acq1 7-JAN-1998 19101148 QC BI+ Voltage SIR Autospec No!•e130485 
33l.936S BSUB(256,30,-3.0} PKD(5,3,l,O.l0"5,Sl940.0,0.00%,P,P) Brp1:CCONP_7'7' 
Sample 7'fUCt:'1'Lil44376 llJ-ll6 P1le 2'a:rt1 7'RIANQLE LABS 
10 Al. OBS 

Al. 03E8 

so 

60 

40 

20 

23100 

23:00 

23:00 

0--,,.-..,..._,.--........... -..,..-...... -...--...--.--..,..-...... -...--...-...,.._.., ...... ..,..._,.. __ ,........,... ..... --...... -.--..,..-...... .....,.--.................................. --..--+-
lS100 19r00 30100 21100 23100 

P1le:Z980086 11-883 Acq1 1-~-1998 l910l14B QC III+ Voltage SIR Autospec No1•erl32l3 
333.9338 BSUB(256,30,-3.0J PICD(5,3,1,0.10"5,52S4B.0,0.00%,P,P) Brp1:CCONP_'J!'r 
Sample 7'ezt:'l'Lil44376 113-116 Pile !'a:rt: 'l'RIANQLB LABS· 
10 Al. 3:Jik 7ES 

BO 

60 

40 

30 

23100 

0--,,.-..,........,.--........... --..-............. --,,__,..--..-............ --..-...... --'!"""" ...... -..--................................. __ ,........,.......,. __ ..... ...,.. __ ,.......,.......,. __ ..... ...,... 
18100 19:00 21:00 22:00 23:00 

186 

2.us 

l. 7BS 

1.2BS 

S.3B7 

4.2B7 

O.OBO 
!'.!ma 

2.7BS 

2;US 

l.6E8 

1.US 

5.3B7 

O.OBO 
2'illle 

6.6B7 

5.3E7 

4.0B7 

2. 6E7 

l.3E7 

O.OEO 
7'illle 

2.9E7 

2.3E7 

l.8E7 

1.2B7 

5.8E6 

O.OBO 
!'illle 

3.5E7 

2.SB7 

2.1B7 

l.4B7 

7.1B6 

O.OBO 
!'illle 



, l•1Z!JBOOB6 ll-BB3 ..&cq: 7-JAN-199B 1910l14B QC BI• Voltage SIR AUCOSp•c 
303.9016 Il:tcp:ZCONP_'r'r 
SllZltfll• 2'ext:'l'Lil44376 113-116 1!'1l• 2'elrt1 2'RI&NOLZ LABS 
10 19 46 

19:15 

lB:::Z:Z :10::11 

lB156 

17:00 lB:OO 19:00 :ZO:OO 
71le1Z9BOOB6 11-883 Acq: 7-JAN-1998 19:0114B QC BI• 
315.9419 Il:tcp1ZCONP_'I"l' 
Sample 2'extsTLI#44376 113-116 1!'1le 2'elrt: 1'llLUIQLB LABS 
10 

8 

4 

:z 

::Zl:Ol 

SIR ..&uCoSp•c 

:Zl 30 

4. 7BB 

3. BBB 

:Z, BBB 

1.9BB 

9.5B7 

3.4B7 

:z. 7B7 

:z. 01l7 

l.3B7 

6. 7B6 

O•-L. ..... __, ..... ,.....,.....,_ ....... _.....,......,......, __ ,,_,.....,-..,.....,.......,.._,.....,....,""'",...,,~.,.......,.....,......,......,......,_....,....., ..... ,.....,.....,.....,.....,......,.....,.....,......,,,_,.....,-..... o.ozo 
17:00 lB:OO 19100 20:00 :Zl:OO :Z:Z:OO 23100 2'ime 

71le1Z!JBOOB6 ll•BB3 Acq: 7-JAN-l99B l9:0114B QC EI• Voltage SIR Auto.spec. 
319.8965 Ez;1ZCONP_'r"I' 
Sample 2'ext12'LI#44376 113-116 .Pile 2'QXC: 2'RIANQLZ LABS 
10 17 57 

18130 

::Z.lB8 

l.7BB 

l.::ZB8 

8.3B7 

4.::ZB7 

,~....,._,.__,__,,--,1-,.i...,......,-1~.,......,......,...L.,.l--+.~-"r---+_.,.L"i...._,,--,.._i'-.,.....,......~.,.:..:.,_.,....~...,......,.....,.....,..-f=~--r....,.--.......,,--,....._o.ozo 

19:10 20:30 

17:00 ~B:OO 19:00 20:00 2l.:OO 22:00 23:00 2'1.me 
1!'1le:Z980086 11-883 Acq: 7-JAN-1998 19:01:48 QC BI• Voltage SIR AutoSpec 
331.9368 B:lcp:ZCON1!'_'1'T 
Sample 2'9Jrt::2'Lil44376 
10 

80 

60 

llJ-116 Pile 2'axtr 2'1UANQI.R LABS 

:zo:l! 29 :Z.9B7 

2.4E7 

J.. 8B7 

40 1.2E7 

20 5.9B6 

0...-,.....,....., ..... ,_.,.....,.......,.....,.....,......,._,....., ..... ,....,.....,.......,.....,......,.._,......,.~'"'"",.....,.....,.......,...~..,... ........... ....,....., ..... ,_.,.....,.......,.....,.....,.....,.....,....., ..... ,....~o.oBo 
17:00 18:00 19:00 ::ZO:OO ::ZltOO :Z:Z:OO ::Z3:00 · 2'ime 

1!'11•1%980086 11-.883 Acq: 7-J'AN-1998 l9:0i-148 QC EI• Voltage SIR Auto.spec 
:Z9:Z.98::Z5 Il:tcp1ZCON1!'_'1'T 
SllZltfll• 2'ext1'!'Lil44376 113-116 Pile 2'ext: 2'RIAJIQI.R LABS 
10 17:33 18:00 l8r3l. 19:05 2::Z:OO ::Z:J:::Z5 :Z3:0l 6.4B8 

5.lB8 

3.9B8 

::z. 6E8 

17100 18100 19100 :Z0100 ::Zl100 :Z:Z100 
1!'1le1Z!J80086 ll·B83 Acq1 7-JAN-199B l9101:4B QC BI• Volt.age SIR AutoSpec 
330.979::Z Il:tcp1ZCONP_'I"l' 
SllZltfll• 2'9Zt:1'!'Lil44376 113-116 Pile 2'Uc1 .2'RIAROLB LABS 
10 17159 18141 19141 :Z0:23 20· 421: B ::Z:Z:l:Z 

l.3B8 

:Z3:01 23131 7.lB8 

5. 7BB 

4.3BB 

:I.BBB 

l. 4.118 

.,.......,.__,.__,.....,,--,--,..-..-..-...... ....-....... ...,... ........... -.-.............. .....,.-....--.--.--....... .--..-....... ..-..-..... ...-...-..,... ..... -.--.--.-_,.. ...... __,._,......,,.......o.oBo 
17100 18100 19100 30100 :Zl100 :Z:Z100 23100 T'ime 



PPM 
200 

v 

~ 

N 

1 
J 

-~, 

292.95315 

Peak Locate Examination: 7-JAN-1998:19:00 File:X980086 
Experiment:XCONF~TT Function:! Reference:PFK 

Volts PPM 
5.0147 -- 200 -

~~ 
~ 

~~ 
j 

·~ 

~ 

u 
~ 

·.~ 

" 
~ 
\ 
·r~ - ) 

~ 

292.98245 293.01175 330.94615 330.97925 

1. 

~ 

~ 

Volts 
5.7658 

~ 
~ 

331.01235 

co 
UJ 
~ 



TLI Project: 
.. lient Sample: 

Client Project: 
Sample Matrix: 
TLI ID: 

Sample Size: 
Dry Weight: 
GC Column: 

2,3,7,8-TCDD 
1,2,3,7,8-PeCDD . 
1,2,3,4,7,8-HxCDD 
1,2,3,6, 7 ,8-HxCDD 
1,2,3,7,8,9-HxCDD 
1,2,3,4,6,7,8-HpCDD 
1,2,3.4,6.7,8,9-()(:I)D 

2.3. 7,8-TCDF 
1,2,3, 7,8-PeCDF 
2,3,4,7,8-PeCDF 
• ..,,3,4,7,8-HxCDF 
.,_,3,6, 7,8-HxCDF 
2,3,4,6,7,8-HxCDF 
1,2,3, 7,8,9-HxCDF 
1.2.3.4.6,7,8-HpCDF 
1,2,3.4,7,8.9-HpCDF 
1.2.3,4,6, 7,8,9-0CDF 

Tocal TCDD 
Tocal PeCDD 
Tocal Hx.CDD 
Tocal HpCDD 

Tocal TCDF 
Tocal PeCDF 
Tocal HxCDF 
Tocal HpCDF 

44376 
121-124/219 - · ...... 

Culp Aluminum Alloys 
M23TRAIN Date Received: 
194-59-5A-D/ Date Extracted: 

1.000 
n/a 
DB-5 

2.5 
14.3 
17.0 
31.2 
55.3 
98.8 
79.8 

EMPC 
EMPC 
EMPC 

Date Analyzed: 

Dilution Factor: 
Blank File: 
Analyst: 

~ .,zo 
l9..J.- 72'o 

-W.1- ?20 

7.2 
~ . 72,J 

39.9 
52.4 

m 7 '1 12 
m- 7-Zv 8 
4j2 7 2-0 7 

~I~ /Cfh 2 
6 "i . 
~ ., ._, 8 

~ ?Zo 6 
o:rt 7 26 12 
~ > ).(..) 4 

Page 1 of2 

Triangle Laboratories, lnc.3 
801 Capitola Drive • Durham, North Carolina 27713 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

Method 23 PCDD/PCDF Analysis (a) 
Analysis File: T980157 

12/17/97 
12/29/97 
01106/98 

n/a 
T980152 
BR 

·~ 7~(. 

~ -,zo 
9+4 7 zc 

Spike File: SPX23704 
!Cal: TF5D177 
ConCal:· T980148 

% Moisture: n/a 
% Lipid: · 
% Solids: 

0.79 
1.56 
1.21 
1.22 
1.22 
1.01 
0.81 

1.07 
1.09 
1.11 
1.23 
1.02 
1.04 
0.91 

n/a 
n/a 

26:22 
30:31 
33:37 
33:43 
34:01 
37:05 
40:56 

32:56 
33:02 
33::32 
34: 18 
36:02 
37:37 
41:10 

Q_ 

QPR 
E_ 

SE_ 
SE_ 
QSE 
QSE 
SE_ 
SE_ 
PR -
SE_ 
~ 

SE.:.. 
SQE 
SQE 
E_ 

SQE 
SQE 
SQE 
SE~ 

x::l7 _PSR "2.01. LARS 6.1 O.alo 



TLI Project: 
Client Sample:. 

13Ci2-2.3. 7 ,8-TCDF 
13C12-2.3,7,8-TCDD 
13C12-l,2,3,7,8-PeCDF 
13Cr:-l,2,3, 7,8-PeCDD 
13C12-l,2,3,6,7,8-HxCDF 
13C 12-1,2,3,6, 7 ,8-HxCDD 
13C12-l,2,3,4,6, 7,8-HpCDF 
13C12-l,2,3,4,6,7,8-HpCDD 
13C12-l,2,3,4,6, 7,8,9-0CDD 

37CL-2.3, 7,8-TCDD 
13C12-2,3,4,7,8-PeCDF 
13Ci2-l,2,3,4,7,8-HxCDF 
13C 12-1,2,3,4, 7,8-HxCDD 
13C12-1.2,3,4,7,8,9-HpCDF 

13C12-l,2,3,7,8,9-HxCDF 
13Ci2-2,3,4,6, 7,8-HxCDF 

.13C12-l,2,3,4-TCDD 
13C12- l,2.3,7 ,8,9-HxCDD 

44376 
121-1241219 

1.8 
2.5 
2.7 
3.5 
2.9 
2.8 
3.0 
4.5 
9.5 

3.9 
4.1 
3.4 
5.2 
5.1 

3.4 
2.9 

45.0 
62.2 
67.0 
86.7 
71.9 
69.3 
74.2 

112 
119 

96.3 
103 
84.2 

129 
127 

85.3 
'71.4 

Method 23 PCDD/PCDF Analysis (a) 
Analysis File: T98015l.. 

40%-130% 
40%-130% 
40%-130% 
40%-130% 
40%-130% 
40%-130% 
25%-130% 
25%-130% 
25%.-130% 

70%-140% 
70%-140% 
70%-140% 
70%~140% 

70%-140% 

40%-130% 
40%-130% 

0.86. 
0.79 
1.51 

·1.48 
0.56 
1.15 
0.48 
1.05 
0.90 

1.47 
0.59 
1.15 
0.46 

0.51 
0.57 

0.80 
1.17 

25:43 
26:21 
29:31 
30:31 
33:00 
33:42 
36:00 
37:05 
40:55 

26:22 
30: 12' 
32:54 
33:37 
37:37 

34:18 
33:30 

26:10 
. 34:01 

Q_ 

Q_ 
-

Q_". 
~ 

Q_ 
Q._ 
Q_ 
q_ 

Data Reviewer: ____ &_~___,,_/ ______ 01115198 

Triangle Laboratories, Inc.~ 
801 Capitola Drive • Durham, North Carolina 2n13 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

Page 2 of2 lC37_PSR Y2.0l.1.ARS 6.IO.C8o 
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Initial .... Date ... 

Data Review By: Cf'?! .. L...141£1 Calculated Noise Area: 2.00 

The Total Area for each peak with an ion abundance ratio outside 

~·atio limits has been recalculated according to method requirements. 

Page No. l Listing of T980l57B.dbf 

Ol/15/98 Matched GC Pea.ks I Ratio I Ret. Time 

Compound/ 

M_Z .... QC.Log Omit Why . .RT. OK Ratio Total.Area ... Area. Peak. l .. Area. Peak. 2 .. Rel.RT Compound.Name .. ID .. Flags. 

TCOF 0.65-0.89 

304-306 DC NL o:oo RO 3.18 4.92 

.22: 40 0.89 64,446.00 30,343.60 

23 :_09 0.88 62,432.60 29,149.20 

23:22 RO 0.90 63,674.33 32. 328. 20 

24:24 RO 0.96 128,050.83 69,425.00 

24:53 RO 0.52 89,158.58 38,786.50 

25:18 RO 0.93 60.897.20 31,838.30 

25: 32 0. 89. 82,371.60 39,0.74.20. 

25: 43 RO 0.96 83,948.45 45,455.60 

26:06 RO 0.95 62,754.47 33.589.40 

26:18 RO 0.91 65,217.24 33,403.80 

26: 33 0.80 17,205.51 7,634.63 

26:50 0.89 302.89 142.42 

27:01 0.80 l,396.99 840.75 

27:22 0.30 9,510.60 4,237.30 

27:35 0.31 1,432.0l 639.40 

304-306 15 Peaks 793,799.30 

l3C12-TCDF 0.65-0.89 

~'16-318 DC NL 0:00 RO 2.29 10.48 

oc WL 22:40 RO l. 83 39.91 

oc WL 23:09 RO 3.09 40.34 

oc wr.: 23:22 RO 2.29 35 .22 

DC WL 23:32 RO l. 40 65.36 

DC WL 23:45 RO 2.74 140.41 

DC ~ 24:05 RO 1.62 162.45 

DC WL 24: 26 RO 1.46 182.29 

oc WL 24:42 RO 2.52 89.79 

' 24:55 RO 2.54 116 .17 166.70 

25:08 RO 2.07 116. 63 136.62 

25:17 RO l. 68 67.91 64. 30 

25:31 RO l. 27 126. 34 90.73 

25:43 0.36 l.362.09 862.57 

26:07 RO 2.32 56.53 .74 .25 

26:13 RO 1.22 135.79 93.23 

oc WH 27 :.43 RO l. 08 18.12 

316-318 7 Peaks 2. 481. 46 

----------------------- Above: TCDF I TCDD Follows 

TCDD 

320-322 

0.65-0.89 

DC NL 0:00 RO 1.18 

23:56 0.89 

18.18 

64.933.80 30,653.60 

Triangle Laboratc>ries1 Inc.® Analytical Services Division 
801 Capitola Drive • Durham, North Carolina 2n13 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

0.878-1.073 

0.000 

34,102.40 0.881 

33,283.40 0. 900 

35.974.20 0.909 

72,345.10 0.949 

75~119.40 O'. 968 

34.405.20 0.984 

43. 797. 40 . 0.993 

47,428.50 l.000 2378-TCDF AN 

35.454.50 l.OlS 

36,845.90 1.023 
9,570.88 l.032 

160.47 l. 043 

l,056.24 l.051 

5,273.30 1.064 

792.61 1.073 

0.961-1.039 

0.000 

0.881 

0.900 

0.909 

0.915 

0. 924 
0.936 

0.950 

0.960 

65.63 . 0. 969 

65.89 0.977 

38.37 0.983 

71.38 0.992 
999.52 1.000 13C12-2373-TCDF ISO 

31.94 1.016 
76.72 l.023 

l. 078 

0. 903-l. 045 

0.000 

34,280.20 0.908 

QSE 
QSE 
QSE 
QSE 
QSE 
QSE 
QSE. 
SE 

QSE 
QSE 
QE 
Q 
Q 
QE 
Q 

Q 

SE 

Printed: 09:27 01/15/98 
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Page No. List:ing of T980l57B.dbf 

01/15/98 Mat:ched GC Peaks I Rat:io I Ret:. Time 

Compound/ 

M_Z ...• QC.Log Omit Why .. RT. OK Ratio Total .Area ... Area.Peak. l.. 

24:18 0.80 47. 501. 70 21,073.60 

24: 35 0.77 17.252.0l 7,523.17 

25:14 0.77 38,260.00 16,663.80 

25:30 0.78 25.113.80 10,990.20 

25:52 0.78 13,685.36 6, 017. 66 

M 26:16 0.79 35,000.00 15,500.00 

AN 26:22 0.79 l. 761.00 779.00 

26:32 0.77 4,890.16 2,125.31 

26:41 0.77 3,526.83 1,536.40 

26:53 0.78 1.293 .12 568. 04 . 

27:20 0.77 l,365.92 595.00 

320-322 12 Peaks 254.583.70 

37Cl-TCDD 

328 DC NL 0:00 l.48 

DC WL 23:56 422.38 

DC WL 24:10 712.60 

DC WL 24:17 447.26 

24:28 32. 72 32. 72 

24:35 102.48 102.48 

24:59 7,429.21 7,429.21 

25: 14 214.41 214.41 

25:30 133.85 133.85 

25:41 43.95 43.95 

25:52 73.58 73.58 

26:22 2,0l·Ll4 2.014.14 

26: 31 41.13 41.13 

26:44 12.866.80 12.866.80 

328 10 Peaks 22.952.27 

l3Cl2-TCDD 0.65-0.89 

332-334 DC NL 0:00 RO l. 87 5.84 

DC WI. 24:19 0.86 17. 72 . 

24:27 0.66 12.34 4.91 

DC SN 24: 34 0.69 3.54 

24:42 0.88 13.30 6.21 

25:15 RO 0.42 16.53 7.19 

25:34 RO 0.99 51.19 28.69 

25:46 RO 1.52 20.62 17.73 

26: 10 0.80 2.678.04 1.194.31 

26:21 0.79 2,078.71 915.75 

26:40 0.65 50.16 19. 83 

27:08 RO l. 97 8.48 9.45 

27: 16 RO o .. 34 6.60 2.87 

27:33 RO 0.94 8.57 4.55 

332-334 11 Peaks 4,944.54 

----------------------- Above: TCDD I PeCDP Follows 

PeCDF 1.32-1.78 

340-342 DC NL 0:00 RO 0.77 3. 77 

27:34 RO l.10 60.840.53 36,981.50 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive • Durham, North Carolina 27713 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

Area. Peak. 2 .. Rel. RT Compound. Name .. IO .. Flags. 

26.428.10 0.922 E 

9,728.84 0.933 E 

21,596.20 0.958 E 

14.123.60 0.968 E 

7,667.70 0.982 E 

19.500.00 0.997 E. 

982.00 1.001 2378-TCDD AN 

2.764.85 1.007 

l,990.43 1.013 

725.08 l.020 

770.92 1.037 

. 0.924-1.076 

0.000 

0.908 

0.917 

o. 922 

0.929 

0.933 

0.948 

0.958 

0.968 

0.975 

0.982 

1.001 37Cl-TCDD SURl 

1.006 

1.015 

0.924-1.076 

0.000 
0.923 

7.43 0.928 

0.932 

7.09 0.937 

17.20 0.958 

28.92 0.970 

11.65 0.978 

1.483.73 0.993 l3C12-1234-TCDD RSl 

l.162.96 1.000 l3C12-2378-TCDD ISl 

30.33 l. 012 

4.79 1.030 

8.'.36 l. 035 

4.84 1.046 

---------------------
0. 931-l. 063 

0.000 

33,574.30 0.934 QSE 

Printed: 09:27 01/15/98 

192 



Paga No. 
01/15/98 

3 Listing of T980157B.dbf 
Matched GC Peaks I Ratio I Rat. Time 

Compound/ 
M_Z .... QC.Log Omit Why .. RT. OK Ratio Total.Area ... Area.Peak.l .. Area.Paak.2 .. Rel.RT compound.Name .. IO.· Flags. 

340-342 

13Cl2-PecDF 
352-354 

352-354 

27:50 RO 1.29 
28:01 1.37 

28:11 1.50 
28:18 1.64 

28:33 RO 1.25 
28: 41 RO 1.05 

28:51 RO 1.20 
29:10 RO 1.19 
29:15 RO 1.11 

29:26 RO 1.26 
29:32 RO 

29:40 RO 
29:49 RO 
30:13 RO 
30:20 RO 
30:39 
30:51 

31:08 
19 Peaks 

l. 30 
l .26 
1.22 
1.12 
1.16 
1.50 
l. 71 

l. 49 

1.32-l.78 
DC NL 0:00 RO. l.18 

I 27:35 RO 2.65 

, 27: 44 RO 
28:22 RO 

28:33 
28:41 RO 
28:51 

29:10 RO 
29:15 RO 

l. 07 
0.60 
1.67 
2.49 
1.51 

3.09 
2.69 

29:31 1.51 
29:40 RO 2.10 
29:48 RO 2.15 
30:12 
30:21 RO 
30:46 

31:08 RO 
31: 2 5 RO 

16 Peaks 

1.47 
1.80 
1.39 
1.91 
0.89 

1.078.35 
553.91 

1,518.99 

770.10 
45,396.91 

80,509.42 
49,418.34 

78,182.34 
59,155~72 
40,462.74 
41,090.54 

42,890.51 
54,284.24 
59,293.75 
67. 671'.41 
14,588.02 

871.14 

12.456.17 
711,033.13 

4. 71 

71.83 
26.93 
27.97 

66.83 
163.48 
115. l4 

53. l 7 

70.56 
2,295.93 

47.33 

149 .. 07 
2,347.72 

140.02 
13.60 
39.93 

. 15. 99 

5,645.50. 

655.47 
320.05 
911. 79 

478.43 
27,594.20 

48.937.10 
30.038.60 
47,522.60 
35,957.40 

24,595.00 
24,976.60. 
26,070.70 

32.996.30 
36,041.30 
41.133.60 
8,747.06 

549.54 

7,453.74 

74.62 
16.37 

·11.00 

4.l. 77 
159.88 

69 '. 25 
64. 38 
74.47 

1.381.31 
38.91 

125.82 
1.396.47 

99.10 
7.91 

29.84 
9. 72 

507.73 0.943 
233.86 
607.20 

291.67 
22.031.40 
46,657.10 
25.036.60 
39,990.50 

32.540.30 

19.472.10 
19.192.90 
20,769.60 
27.062.60 
32.132.30 
35.539.70 
5.840.96 

321.60 
5,002.43 

0.949 
0.955 
0.959 

0.967 
0.972 
0.977 
0._988 
0.991 
0.997 

l.001 12378-PecDF 

1.005 
l. 010 
1.024 23478-PecDF 

1.028 
l.038 
l.045' 

l. 055 

0. 864-1. 136 
0.000 

28.17 0.935 

15.36 
28.12 
25.06 
64.ll 
45.89 
20.85 
27.67 

0.940 
0.961 
0. 967 
0. 972 
0.977 
0.988 
0.991 

AN 

AN 

Q 

Q 

Q 

Q 
QSE 
QSE 
QSE 
QSE 
QSE 
QSE 
SE 

QSE 
QSE 
QSE 
QSE 
Q 
Q 

Q 

914.62 1.000 l3Cl2-PeCDF 123 IS2 Q 
18.56 1.005 

58.46 1.010 
951.25 

54.91 
5.69 

15.66 

l0.96 

1.023 l3Cl2-PeCDF 234 SUR2 Q 
1.028 
1. 042 
1.055 
1.064 

---------------------- Above: PeCDF I PeCDD Follows ---------------------

PeCDD 
356-358 

1.32-1.78 

DC NL 0:00 RO 1.15 
28:47 RO 1.06 
29: 14 l. 55 
29:29 RO 1.26 
29:36 1.52 
29:47 1.49 
30:02 
30:14 
30:22 RO 

1.54 

l. 55 
0.63 

5 .26 

53,890.55 
5,970.75 

42.323.58 
6,785.95 

35,507.10 
18,424.99 
15,174.91 

5,941.04 

32.757.00 
3.624.86 

25.726.10 
4.095.69 

21,251.90 
11,158.90 

9.212.68 
3,611.22 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive• Durham. North Carolina 2n13 

. Phone: (919) 544-5729 • Fax: (919) 544-5491 

0. 939-l. 022 
0.000 

30.909.70 0.943 
2.345.89 0.958 

20.378.10 0.966 
2.690.26 0.970 

14,255.20 0.976 

7.266.09 
5,962.23 
5,738.32 

0.984 

0.991 
0.995 

SE 

QSE 
Q 

E 

Printed: 09:27 01115/98 
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Page No. 

01/15/98 

Compound/ 

4 Listing of T980l57B.dbf 
Matched GC Peaks I Ratio I Rat. Time 

M_Z ...• QC.Log Omit Why .. RT. OK Ratio Total.Are.a ... Area.Peak.l .. Area.Peak.2 .. Rel.RT Compound.Name .. ID .. Flags. 

356-358 

l3Cl2-PeCDD 
368-370 

368-370 

30: 31 
30: 38 

30:58 
11 Peaks 

1.56 

l.53 

1. 55 

1.32-1.78 
DC NL 0:00 RO 0.27 

28:47 RO 1.85 

DC SN 

29:09 1.63 

29:15 l.36 

29:29 RO 2.08 

29:41 RO 2.21 

29:47 RO l.86 
30:03 RO 1.94 

30:14 1.58 
30:20 1.39 

30: 31 l. 48 

30:38 l.43 
30:53 1.44 

30: 58 RO 1. 25 
31:10 RO .3.24 

31:25 RO 0.64 
31 : 3 3 RO 0. 3 9 

15 Peaks 

7,610.ll 

5,623.71 

6,185.57 

203,438.26 

1.65 

92.34 

17.98 

18.82 

46.28 

8.03 

. 29. 76 

48.91 

32.34 

25.04 

l,648.36 

167.64 
5.73 

19.13 
13.87 

7.09 
5.40 

2,180.99 

4, 633 .. 94 

3,400.65 

3,757.35 

66.89 
11.14 

10.84 
37. 80 

6.97 

21.69 
37 .26 

19.81 

14.56 

984.30 
98.59 

11. 63 
l 7. 5'4 

4.31 

3.28 

Above: PeCDD I HxCDF Follows 

HxCDF 

374-376 

374-376 

x 

AX 

M 

AX 

AN 

M 

13Cl2-HxCDF 
384-386 

DC NL 0:00 

31:57 

32:07 

32:14 
32:23 

l. 05-1. 43 

1. 22 
1.16 

1. 07 

l.26 
1.25 

x 
32:32 1.27 
32:44 RO 1.27 

32:56 
33:02 

33:08 

33:19 

1.07 

1. 09 
l. 26 

l. 26 

X 33:26 RO 1.24 

33:32 l.ll 

X 34:15 RO 1.26 

34:18 
34:23 

DC wH 34:47 

15 Peaks 

1. 23 

1.27 

1.25 

0.43-0.59 
DC NL 0:00 RO 1.44 

31:57 RO 2.44 

32:06 RO 3.16 
32:40 RO 2.7l 

269.51 

46.841.30 
71,794.40 

10,427.19 

17,082.98 
8,409.61 

641.58 

77.283.50 
54.328.10 

12.573.09. 

25,383.70 
2,620.00 

58.800.00 
'2;011.00 

3,730.00 

14,890.00 

913.88 

406,816.45 

12.70 

18.30 

40 .26 
9.60 

25.110.00 
37,041.60 

5,819.79 

9,493.19 
4,701.37 

359.36 

39,984.30 
28,377.30' 

7,015.76 

14.156.50 
1,450.00 

30,900.00 
1.120.00 
2,060.00 

8,320.00 

29.59 

84 .. 23 
17.23 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive • Durham, North Carolina 2n13 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

2.976.17 1.000 12378-PeCDD 

2.223.06 

2,428.22 

l.004 

1.015 

0. 869-l.131 
0.000 

36.21 0.943 

6.84 0.955 

7.98 0.958 

18.15 0.966 

3.15 0.973 

11.67 0.976 
19.18 0.985 

12.53 0.991 

10.48 0.994 

AN 

664. 96 1. 000 13Cl2-PeCDD 123 IS3 . 

69.05 

9.27 

l.004 

l. 012 

l. 015 
5.44 1.021 

6.72 1.029 

8.49 1.034 

0. 964-l. 049 

0.000 

21.731.30 0.96~ 

34,752.80 0.973 

4.607.40 0.977 
7,589.79 0.981 
3,708.24 

282.22 
0.986 
0. 992 

37.299.20 0.998 123478-HxCDF 
25.950.ao 1.001 123678-HxCDF 

5.557.33 1.004 
11,227.20 1.010. 

1,170.00 1.013 

27, 900. 00 1. 016 234678-HxCDF 
891.00 1.038 

1,670.00 1.039 123789-HxCDF 

6,570.'00 1.042 

1. 054 

0. 879-1.121 
0.000 

12.12 0.968 

26.66 0.973 
6.36 0.990 

SE 

SE 

AN QSE 

AN SE 

E 

AN SE 

AN PR 

Printed: 09:27 01/15/98 
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Page No. 

Ol/15/98 

5 Liscing of T980l57B.dbf 
MaCched GC Peaks I Racio I ReC. Time 

Compound/ 
~~-Z .... QC.Log Omic Why .. RT. OK Racio ToCal.Area ... Area.Pealt.l .. Area.Peak.2 .. Rel.RT Compound.Name .. ID .. Flags. 

384-386 

HxCDD 

390-392 

390-392 

l3C12-HxCDD 

402-404 

402-404 

32:54 0.59 

33:00 0.56 

33:30 0.57 

33:51 RO 4.15 

33:59 RO 2.58 

34:18 

9 Peaks 

0.51 

l.639.47 

2,114.29 

2,001.34 

13.02 

12.68 

l,893.09 

7,742.05 

607.70 

760.49 

728.47 

35.76 

21.68 

642.15 

Above: HxCDF I HxCDD Follows 

1.05-l.43 

DC NL 0:00 RO 0.99 

32:25 l.21 

32:52 

33:05 
33:16 

33:37 

33:43 

34:01 

7 Peaks 

l. 08 

1.20 
l. 21 

1".21 

1.22 

1.22 

l.05-1.43 

DC NL' 0: 00 l. 42 

32:54 RO 1.64 

33:04 RO 

33: l 7 RO 

33:25 
I 33: 37 

33:42 

34:01 

l. 66 

2.33 

l.21 

1.15 

l.15 

1.17 

DC SN. 3 4 : 11 RO l . 9 6 

7 Peaks 

42.99 

19, 116. 21 

53,726.70 

41.368.20 
6,335.02 

5.413.55 

11.231.51 

19.740.06 

156. 931. 25 

l4. 77 

20.70 

35.39 

18.77 

15.37 

l,510.38 

1.440.65 

2,081.64 

5.20 

5,122.90 

10,483.60 

27,945.10 

22.559.80 
3,463.17 

2.959.82 

6,167.28 

10,842.20 

15.15 

26.29 

19. 54 

8.40 

808.70 

771. 72 

1.123.15 

1.031.77 0.997 13Cl2-HxCDF 478 SUR3 

1,353.80 1.000 13Cl2-HxCDF 678 IS4 

1,272.87 1.015 13Cl2-HxCDF 234 ALTZ 

8.62 1.026 

8. 40 l. 030 

1.250.94 1.039 13Cl2-HxCDF 789 ALTl 

0.958-1.015 

0.000 

8.632,61 0.962 

25.781.60 0.975 

18.808.40 ·0.982 
0. 987 

QE 
QSE 

QE 
Q 2.871.85 

2,453,73 

5.064.23 

8.897.86 

0.998 123478-HxCOO 

1.000 123678-HxCOO 

l.009 123789-HxCOO 

AN Q 
AN 

0. 970-l. 030 

0.000 

9.24 0.976 

0.981 

0.988 

0.992 

AN QPRE 

15.80 

8.38 

6.97 

701-. 68 

668.93 

958.49 

0.998 l3C12-HxCOD 478 SUR4 Q 
l.000 l3Cl2-HxCOO 678 ISS Q 

l.009 l3Cl2-HxCOO' 789 RS2 

l. 014 

---------------------- Above: HxCOO I HpCOF Follows ---------------------

HpCDF 

408-410 

408-410 

0 

l3C12-HpCOF 

418-420 

H 

418-420 

o.8a-1.20 

DC NL, 0:00 RO 1.22 

D 

36:02 

36: 18 

36:27 

.NH 36: 56 
37:37 

4 Peaks 

l. 02 

l. 04 

l. 06 

l.19 

l.04 

0.37-0.51 

DC NL 0:00 RO l.66 

36:00 0.48 

36:09 RO l.40 

36:25 RO 2.20 

36:33 RO l.43 

37:37 0.46 

5 Peaks 

27.23 

77,066.10 

25.034.40 

22.919.70 

74.52 

15,408.25 
140,428.45 ' 

10.12 

1,377.00 

18.62 

10.60 

12.38 

1,359.65 

2,778.25 

38.893.80 

12,788.70 

ll,776.60 

7,865.70 

449.00 

18. ll 

16.19 

12.34 

425.90 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive • Durham, North Carolina 27713 
Phone: (919} 544-5729 • Fax: (919) 544-5491 

0.998-1.053 

0.000 

38.172.30 

12.245.70 

11. 143. 10 

1.001 1234678-HpCDF 

1.008 

1.013 

1. 026 

AN 

7,542.55 l.045 1234789-HpCDF AN 

0. 944-l. lll 

0.000 

928.00 l.000 13Cl2-HpCOF 678 IS6 

l.004 

l.Ol2 

l.015 

SE 

E 

E 

12.93 

7.36 

8.60 

933.75 l.045 13Cl2-HpCDF 789 SUR5 

Printed: 09:27 01 /15/98 
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Page No. 

01/15/98 

Compound/. 

6 Listing of T980l57a.dbf 

Matched GC Peaks I Ratio I Ret .. Time 

M_Z .... QC.Log omit Why .. RT. OK Ratio Total.Area ... Area.Peak.l.. Area.Peak.2 .. Rel.RT Compound.Name .. ID .. Flags. 

---------------------- Above: HpCDF I HpCDD Follows ---------------------

HpCOO 

424-426 

424-426 

13Cl2-HpCOO 

436-438 

436-438 

DC 

DC 

DC 

NL 

NL 

SN 

0:00 

36:18 

37:05 

2 Peaks 

0:00 

36:16 

36: JO 

36:46 

37:05 

37:17 

37:26 

5 Peaks 

0.88-1.20 

RO l. 42 

1.02 

1.01 

0.88-1.20 

RO 1.46 

RO 1.43 

RO 1.98 

RO 1.60 

l. 05 

RO 2.00 

RO 2.21 

0. 976-l. 006 
9.73 0.000 

42.282.40 :21. 324. 10 20,958.30 0.979 
43.210.20 21,693.60 21.516.60 1.000 1234678-HpCDD 
85.492.60 

0.973-1.027 
4.20 0.000 

39.00 27. 32 19.12 0.978 
24.13 23.46 11.83 0.984 

2.75 0.991 
l. 689. 52 867.10 822.42 1.000 13Cl2-HpCDD 678 

34.09 33.35 16. 71 1.005 

31.86 34.57 15.62 1.009 

1.818.60 

---------------------- Above: HpCDD I OC:ta-CDD and CDF Follows ----------
OCDF 

442-444 

44.::-444 

OCDD 

458-460 

458-460 

l3Cl2-0CDD 
470-472 

470-472 

DC 

DC 

DC 

DC 

NL 

WL 

2 

NL 

l 

NL 

l 

o. 76-1.02 

0:00 RO l.95 

36:14 RO l. 38 

39:05 0.90 

41:10 0.91 

Peaks 

0.76-1.02 

0:00 RO 0.62 

40:56 0.81 

Peak 

0. 76-l. 02 

0:00 RO l. 69 

40:55 0.90 

Peak 

0.902-1.098 

l.81 o.ooo 
26.72 0.886 

29.56 13. 99 15.57 0.955 

22.899.80 10,882.00 12.017.30 l. 006 OCDF 

22.929.36 

0.902-1.098 

1. 61 0.000 

26,985.20 12,096.80 14,888.40 1.000 OCDD 

26,985.20 

0. 998-l. 006 
2 .14 o.ooo 

2.429.33 1.152.03 l,277.30 1.000 l3Cl2-0CDD 

2.429.33 

Column Description ............ "Why" Code Description ......... QC Log Desc ........ . 

M_Z -Nominal Ion Mass(es) 

.. RT. -Retention Time {mm:ss) 

Rat.l -Ratio of M/M+2 Ions 

OK -RO=Ratio Outside Limits 

Rel.RT-Relative Retention Time 

*** End of Report *** 

WL-Below Retention Time Window A-Peak Added 

WH-Above Retention Time Window 

SN-Below Signal to Noise Level 

<H-Below Method Detection Limit 

NL-Channel Specific Noise Level 

K-Peak Kept 

D-Peak Deleted 

T-Time Changed 

M-Peak Area Changed 

N-Name Changed 

X-Ether :interference 

E 

AN E 

IS7 

AN 

IS8 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive• Durham, North Carolina 27713 Printed: 09:27 01115/98 
Phone: (919) 544-5729 •Fax: (919) 544-5491 196 



7ile:T980l57 •l-810 Acq:6-JAN-98 l9:09:09 EI+ Voltage SIR 70T Noise:4423 
303.90l6 1':2 BSUB(256,30,-3.0) P1'1J(9,5,5,0.05\,l7692.0,l.OO\,l',T) Ezp:NDB5US 
TRIANGLE LABS Tezt:TLil44376 l2l-l24/2l9 INJ. 'l'IHE • l9:l2 
lOO AB. A6 EB 3. 3. BES 4. EB 3. 4E8 

BO 

60 

6.6E7 

5.2E7 

3.9E7 

40 7 • 63E7 2.6E7 

20 l.3E7 

O..J.L...,....:.....,~,.1........::~~ ..... 4---.,....1-..-~~ ....... -r:a'--r-....:.i.-.i.,-.....,..::.......,.i.....,...~--~-..1..~""-~-?-~--..... .....;:i.__,......c,...:....,.-....--~o.oEo 
23:00 24:00 25:00 26:00 27:00 Tille 

l'ile:T980l57 ll-BlO Acq:6-JAN-98 l9:09:09 EI+ Voltage SIR 707' Noise:l390 
305.8987 P:2 BSUB(256,30,-3.0) P1'1J(9,5,5,0.0S\,5560.0,l.OO\,l',T) Ezp:BDB5US 
TRI.Anr;LE LABS Tezt:TLil44376 l2l-l24/2l9 INJ. 'l'IHE • l9:l2 
lOO A3.33E8 AB 8 A7 JES A4 4E8 3.68E8 

80 

60 

40 9.57E7 

6.5E7 

5.2E7 

3.9E7 

2.6E7 

l.3E7 20 

01..14..,....;l..,-~,.L...,..:~~'t-"""4---.....L...--¥;,..._.---T>::......,.~1,-...,...i--.,..::.......,.i.....,.....:L..,.~~-r'-___,;""-~-?-~--..,..........:r..__,......t..,....:.l....,o.-...-...,...~O.OEO 
23: 00 24: 0.0 25: 00 26: 00 

Pile:T980l57 ll-SlO Acq:6-JAN-98 l9:09:09 EI+ Voltage SIR 707' Noise:6766 
315.9419 P:2 BSUB(256,30,-3.0J P1'1J(9,5,5,0.05\,27064.0,l.OO\,:l',T) Ezp:NDBSUS 
TRIANGLE LABS Tezt:TLil44376 l2l-l24/2l9 INJ. TIME • l9:l2 

27:00 Tillle 

lOO~ AS. 3E6 l.9E6 

801 l.5E6 

60

1 
l.lt6 

4oi 7.SES 

20 Al.28E6Al.37E6 3.SES 

0...:-..,..-.==-,..:::~~.::...ip:~__,.....:;.,-~""""'.--""""....,. ...... ~..,...-?'"'-,....~"'""~,.......,..~'""'-~'"'l""-.,.~..,..-:::;--=~..,....,,,..o.~...,....o.ozo 
23: 00 I 24: 00 25: 00 26 I 00 

Z'ile:T980l57 lll'.-SlO Acq:6-J'AN-98 19:09:09 EI+ Voltage SIR 707' Noise:2958 
317.9389 F:2 BSUB(2561 30,-3.0} PKD(9,5,5,0.0S\,ll832.0,l.OO\,Z',T) Ezp:NDBSUS 
TRIANGLE LABS Tezt::'l'LI#44376 l2l-l24/2l!I IN.7. TIME • l!l:l2 
lOO ' Al. 0E7 

80 

60 

40 

20 
A9.18E5 A7. 67ES 

27:00 Tillle 

2.5E6 

2.0E6 

l.SE6 

9.9E5 

S.OES 

0'..J...-;-...,..._,...;....'!'-...,..~::.-,.a=;::-...-:;:~.--~==:;:::::...o;:::.......,...::=;::o~-c,..-.i;:.::..~~--~::..,....£.;;.~.--~-.-~~.,......,..--.""""".,.-~O.OEO 
2 7 ~ 00 Tillle 23: 00' 24: 00 25: 00 26: 00 

Z'ile:T980l57 11-810 Acq:6-JAN-98 l9:09:09 EI+ Voltage SIR 707' 
330.9792 1':2 Ezp:NDB5US 
TRIANGLE LABS Tezt:'l'LI#44376 l2l-l24/2l9 
100 23:1523· 3 24:09 . 24:49 

80 

60 

23:5 

l9:l2 
1.7E7 

l.4E7 

l.OE7 

40 6.9E6 

20 3.5E6 

o...._...,.........,..~.,.........,...~.--...,....--.~...-.....,..~ ............ ~.--...... --.~..,..........,..~.--...... --.~...--.-~.--...,...--.~ .............. ~..--.-~.--...... .......,.--~o.oEo 
23:00 24:00 

rile:T980l57 ll-SlO Acq:6-JAN-98 19:09:09 
375.8364 1':2 Ezp:NDB5US 
TRIANGLE LABS Te.rt:TLil44376 l2l-l24/2l9 
lOO 

80 

25:00 26:00 
EI+ Voltage SIR 707' 

INJ. TINE• 

27:00 Tille 

l9:l2 
S.2E5 

6.6E5 

60 4.9E5 

40 3.3E5 

20 l.6E5 

o...i.....,....-,.--...-...,...--..~.,..-...,...-.,.--..--.-....... .--....... .....,..~..-""P""-..--;o-...,........,....:=.,.....,........,..~,,......,.......,.~.,.....~"-.~c,....1t..,..::..;~~o.ozo 
23:00 24:00. 25:00 26:00 27:00 Time 
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J!il.e:T980l57 ll•BlO Acq:6•J11N·98 19:09:09 EI+ Voltage SIB 70T Noise1608l 
319.8965 7:2 BSUB(256,30,-3.0) P1CD(7,5,3,0.05\,24324.0,l.OO\,J!,T) EzpiNDBSUS 
TRIANr;LE I.ABS T81tti'l'Lil44376 l2l·l24/2l9 INJ. TIKE • 19:12 
lOO 6.4E7 

80 A2.llE8 5.lE7 

. 60 Al. 67ES 3. 8E7 

40 2.6E7 
A7.52E7 

20 l.3E7 

o_.,.~~---.-1-.....,..l.i...~......:o~-.----.----"r---"'i<-....,.-=>'".-i---':,.....;....,._....,... __ ~~~"""'""'-.,.........,.---...,..--:;io-__,..--....,. __ ~o.ozo 
24:00 25:00 26:00 27:00 

7ile:T980l57 ll-.8l0 Acq:6-JAN•98 19:09109 EI+ oltage SIR 70T Noise:5l36 
321.8936 1!:2 BSUB(256,30,-3.0) P1CD(7,5,3,0.05\ 20544.0,l.00\,7,T) EzpiNDB5US 
TJlIAMOLE I.ABS Teit:'l'Lil44376 l2l-l24/2l9 INJ. TIKE • l9il2 
lOO A2.64EB . 

80 
A2.l6E8 

Ti.me 

6.4E7 

5.lE7 

60 3.8E7 

40 A9. 73E7 2.6E7 

20 l.3E7 

o~~_,._--...-1--..~-1-__::.,_..,..,., __ -.-__ .,.___,,,._....,.-=.....,~'i--'"-r_,_....,.. __ .;::;;:.~....;,..~.._"""'.....,. __ ....,.._.::;o-__ ,...........,. __ ..,...o.ozo 
24:00 "'25:00 26:00 27:00 Time 

J!ile:T980l57 ll-810 Acq:6·J'AN-98 19:09:09 EI+ oltage_ SIR 70T Noise:3084 
331.9368 1!:2 BSUB(2S6,30,-3.0) PKD(7,S,3,0.05\ 12336.0,l.OO\,J!,T) Ezp:NDBSUS 
TRIANJ;;LE LABS Tezt:'l'Lil44376 l2l-l24/2l9 INJ'. TINE • l9:l2 
lOO Al. 9E7 

. 80 

60 

9.l6E6 

3.5E6 

2.8E6 

2.lE6 

40 l.4E6 

20 6.9E5 

o....,. __ -r----...... ---.---..----.----...... ---T""".......,..--....... ----.-...... -.-;i--.----r---....,__...~_,_,...........,~ ...... ---..,....---..,...........,..--....... ----.----..,.._o.oEo 
24: 00 25: 00 26:00 27:00 

J!ile:T980l57 ll-810 Acq:6-J'AN-98 19:09:09 EI+ oltage SIR 70T Noise:l6Sl 
333.9338 1!:2 BSUB(256,30,-3.0) PKD(7,5,3,0.05\ 6604.0,l.OO\,J!,T) Ezp:NDBSUS 
TRIANJ;;LE LABS Tezt:TLI#44376 l2l-l24/2l9 INJ. TIHE • l9:l2 

Time 

lOO Al. 8E7 4.4E6 

80 l ol 6E7 3. SE6 

60 2. 7E6 

40 l.8E6 

20 8. BES 

o...,. __ ...,.. __ ..,.... __ ,..__,,,..-...... ---...... ---..,...........,---....... ----.-.-......-i1--..--..---'-r ...... ..,.... ...... ,..........., __ ....,.. __ ..,..... __ ,.....__, __ _,.. __ ...,.. __ -r'-o.ozo 
24: 00 25: 00 

J!ile:T980lS7 ll-810 Acq:6-JAN-98 19:09:09 EI+ 
327.8847 1!:2 BSUB(256,30,-3.0) PKD(7,5,3,0.05\, 
TRIANJ;;LE LABS Tezt:TLil44376 l2l-l24/2l9 . 
lOO 

80 

60 

26: 00 27:00 
l tage SIR 70T Noise: 741 
964.0;l.OO\,J!,T) Ezp:NDBSUS 

INJ'. TIKE • l9:l2 
Al. 9EB 

Time 

3.4E7 

2. 7E7 

2.0E7 

40 A7.43E7 l.4E7 

20 A2.0lE7 6.8E6 

O·...i..,....c::..,..A_7_.~l~3~E=6,.._......, __ _,.. __ ............. ..,....,,._,...-.,. __ ...... __ ..,...+-.----.---....... ---~ ...... ,.....--4---.... ---...... ----r---...--...... ---...... ---....... o·oEO 
24: 00 25: 00 26: 00 27: 00 Time 

J!ile:T980l57 ll-810 Acq:6-J'AN·98 19:09:09 EI+ ltage SIR 70T 
330.9792 1!:2 Ezp:NDBSUS 
TRIANJ;;LE LABS Tezt:'l'Lil44376 l2l-l2'4/2l9 INJ. TINE • l9:l2 
lOO 24•09 24:49 25:21 25:54 26:10 . 26 , 32 26:48.-.J~"' l.7E7 

23:5 
80 l.4E7 

60 l.OE7 

40 6.9E6 

20 3.4E6 

o......,. __ ...,..---..,.... __ .--__, __ _,.. __ -.----~---.---..---...... ---...-r-.---..---...... ---...... ---.--...... ---...... ----.-----r---...--...... ----.----....-o·ozo 
24: 00 '25:00 26:00 27:00 Tiae 
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Pile:T9SOl57 ll-SlO Acq:6-JAN-9S l9:09:09 JlI+ Volt:a9'• SIR 70r No.iae:l.l45 
339.SS97 P:J BStlB(J56,30,-3.0) P1CD(7,5,3,0.05,,4S80.0,l.OO',P,r) Ezp llDBSUS 
:r.R.Z: LABS Te.zt:rI.Il44376 l l-124/219 INJ. l9:l2 
100 A4 ES A4. 5 8 A3. OE8 A3. 0 

80 

60 

40 
AB. 75E7 

6.JE7 

5.0E7 

3.BE7 

2.5E7 

20 l.3E7 

o~,........i,.---..--...... --i=----.--....,_ ....... -+-_._..,......._,_......,.._....,..._..,,_-"'..,......_.,......, __ ...,__....;...~..-.._,_._.....,. ...... ...,.. ..... ..,.... __ .,..... __ ,.....__,.o.oEo 

J8: 00 29: 00 
PilerT 80157 ll-8l0 Acq:6-JAN-9 19:09:09 EI+ Vol 
J5l.90 0 P:2 BStlB(256,JO,-J.0) 1CD(7,5,J,0.05\,57 
'!'RI.ANG E LABS · Teit:rI.Il44376 l l-l24/2l9 
lOO Al 

80 

60 

30:00 
SIR 70'1' Noise: 483 

,l.00,,P,T) Xrp NDBSUS 
INJ. ~ - ·19:12 

A2.7lE8 A3. lZ'B 

A5.84E7 

JO: 00 I 
SIR 70T Noise:~4JO 

,l.00\,r,T) Ezp:NDB5Us 
INJ. 'l'IHB • 19:12 

8 7 ! 
Al. 40E7 

I 

Jl:OO 

T.iaie 

6.5E7 

5.2E7 

J.9E7 

2.6E7 

l.JE7 

4.2E6 

J.4E6 

2.SE6 

40 l. 7E6 

20 8.4E5 
Al.60E6 

O.J..,..a:::...,... __ ...-__,,........,..~..,...--,..,.."4~~--.,.....~~;:...,........:~~ ...... ~---r-.-&.....-~~ ....... --.,.....__,,.--,----.---..---.,.--.J-0.0EO 
29:00 I° · 1 30:00 J 31~00 Time 28:00 

Pile:T 80157 ll-810 Acq:6-JAN-9 
353.89 0 P:2 BSUB(2S6,J0,-3.0) 
'l'RIANG E LABS Tezt:rI.Il44376 l 
100 

so 
60 

40 

20 

28:00 
Pile:T SOlS7 ll-SlO Acq:6-JAN-9 
JJ0.97 2 P:2 Ezp:NDBSUS 
'!'RI.ANG E LABS Teit:rI.Il44376 l 
lOO 7·4 JS: 08 28:26 

28: 00 
rile:T 80157 ll~BlO Acq:6-JAN-9 
409.79~4 r:2 Ezp:NDBSUS 
DI.ANG E LABS Te.zt:rI.Il44376 l 
lOO 

80 

60 

40 

20 

19:09:09 EI+ Voltag'e SIR 70T Noise:J2l5 
KD(7,5,J,O.OS\,4860.~,l.OO\,r,T) EzplNDBSUS 
l-124/219 I . INJ. '!'IHI! '" 19: 12 

A9 586 A9.5lE~ 

J9:00 I 30:00 J.l:OO 
19:09:09 EI+ Vol 

·r 
SIR 70T 

l-l24/2l9 I11J'. TIHB • l9:l2 

I Jl·ll 

30:52 

28:47 

4.lE5 

J.JES 

2.SES 

.l. 7E5 

8.JE4 

0 .J..,...:::::...,...__,,..........,...~....-....,..~"'""....;:::::::::::;:..--i=i.-.:;:::::::::...,.t..._;:=-~.:::::;,=..~~::::'......;::,.-...--~-'.~ ... ..c!..~~~...,..L..~O.OEO 
28:00 29:00 JO:OO 3l:OO 1'.iae 
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• o ge cuae1 
355.8546 7:2 BSU11(2$6,JO,-J.OJ PKD(7,5,J,0.05\,6400.0,l.00\,7,'1') Xzp1BDB5US 
TRIANGLE LABS '1'ezt:TI.Il44376 l2l-l24/2l9 INJ. ~ • l91l2 
100 A • BES A2. 7EB A2 .• lJE8 

80 

60 

40 

20 AJ.62E7 

8: 4 8 29: 00 29: 12 29: 2 
0157 11-810 Acq:6-J1lN-
7:2 BSU11(256,JO,-J.OJ 

'l'RIANGL LABS '1'ezt:TI.Il44376 
100 A • 9E8 A2. 

80 

60 

40 

20 

80 

60 

40 

20 

8:48 29:00 29:12 29:2 
0157 11-810 Acq:6-JAN
r:2 BSUB(256,30;-3.0) 
LABS '1'ez.t:'1'Lil44376 

A9.2lZ 

4. OE7 

29 36 29148 30:00 30:12 
8 l : 09: 09 EI+ Voltage SIR 
PKD 7,5,J,0.0$\,5564.0,l.O 
21- 24/219 
4E8 

Al .4JE8 

A5.96E 

:09:09 EI+ Voltage SIR 
PKD 7,5,3,0.05\,2004.0,l.O 
21- 24/219 

6.5E7 

5.2E7 

J.9E7 

2.6E7 

l.JE7 

O.OEO 
Jl:l2 31:24 '1'.U.e 

6.4E7 

5.lE7 

3.8E7 

2.6E7 

l.3E7 

O.OEO 
31:12 31:24 '1'.U.e 

3.3E6 

2.6E6 

2.0E6 

l.3E6 

6.5E5 

0·4-1-.=ji=:;::;:.,..., ........ .......,....,..,...,..,...,.....,....,..,....,..,...,.::;;p;..,,..,..,~....,..,....-=...,_,.....,..,..,~......,~~~~...,..t,....,..,..;zi;....;..,..,..,..,...,..,..,..,....,...,....,..,"'i"'l..,.., ........ ....,..,....,..,~o.oEo 

7ile:'1'9 
369.891 
'l'RIANGL 
100 

80 

60 

40 

20 

8: 4 8 29: 00 29: 12 29: 2 
0157 ll-810 Acq:6-JAN-
7:2 BSUB(256,30,-3.0) 
LABS '1'ezt:'1'Lil44376 

29 36 29:48 30:00 30:12 
8 l :09:09 EI+ Voltage SIR 
PKD 7,5,3,0.05\,7484.0,l.O 
21- 24/219 

e:l87l 
:NDB5US 

31:00 31:12 31:24 

19:12 

'1'.U.e 

2.2E5 

l.8E6 

l.3E6 

8.9E5 

4.5E5 

0·4-1 ...... i::;::;.._,.,......,..,.._..,...,..~~....,..,..,.~.,..,..,i.,..,..,..,.....i"t"-...,..,..,..,,..,.:;:.,...,..,..,..,..,....+~-IT-,...,..;"4.,...;::.,..,..,...,..,."P"O'.,..,..,..,..,..,.....,..~....-,..,..,~~O.OEO 

40 

20 

36 29:48 30100 30:12 
:09:09 EI+ Voltage SIR 

24/219 

31:00 31:12 31:24 '1'.U.e 

l.6E7 

9.8E6 

6.5E6 

3.3E6 

o-+-i ........ h-. ...................................................................... ,...,....m-. ...... .+.... ............. ,...,.......,...,....,..,,....,.., ................................ h--. ............... ....,...h-. ............................................................................................. o.oEO 
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FiJ.e:T980l57 ll-396 Acq:6-.n&N-98 l9109109 EI+ Voltage SIR 70T Noiae:74000 
373.8208 F:3 BSuB(256,30,-3.0) P1CIJ(7,5,3,0.05\,296000.0,l.OO\,F,T) Ezp:NDB5US 
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l-396 Acq:6-JAN-98 19: 
33:00. ~4:00 

:09 EI+ Voltage SIR 70~ Noise:6063 
,3,0.05\,24252.0,l.OO\,,,T) Ezp:NDB5CJS 

32:00 
rile:7'980l57 
383.8639 F:3 
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Tezt::TLI#44376 l2l-l2 2l9 INJ. TIME • l9:l2 

l::1 
60 

40 

20 
AB.4 ES 

7. OE6 A7.28E6 

' 

32~00 I 1 33:00 
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385.86l0 r:J asUB(256,JO,-J.O} PICD(7,5,3,0.0S\,l68l6.0,l.OO\, 
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lOO . Al. 5E7 
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60 

40 
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32:00 
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cq: - . I I 0 ge 0.1•e1 
389.8l56 1'13 BSUB(256,30,-3.0} P1CD(7,5,3,0.05\,47600.0,l.00\,1',T) ZZp:NDB511l'S 
7'RIAM;I;Z LABS Tei:t::TLil443 l2l-l:.Z4/2l9 . DIJ. %IHZ • l.!hl:.Z 
lOO Aj. EB A2.26E8 . 6.4E7 
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32:24 32:36 32:48 33~00 33:12 33:24 33:36 3°3::48 34:0tt 

1'ile:T980l57 ll-396 Acq;:6-J71N-98 19:09:09 EI+ Voltage SIR 70 NoilM:4337 
401.8558 1':3 BSUB(256,30,-3.0J P1CD(7,S,3,0.05\,l7348.0,l.OO\,.,,T) Ezp:NDBSUS 
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2.8E6 
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---4-4.1.1..0--------------.....;.----_...._..,__..-...;;.... ______________ ...,. ...... ___.~-+--------------------------------;....lE6 

33:24 33:36 / 33::4'8- 34:00 
Voltage SIR 70r 

FJ. 'rr1fE • 

3 3 : 27 33:36 33:-,7 

34:12 

7.6E6 

60 4.6E6 

40 J.OE6 

20 l.. 5E6 . 

o.....,...,...,..,....,...,.....,.......,. ...... ,.....,....,...,,.....,.....,.....,,........,....., ..... ..,.......,.. ....... ....,...,....,.....,..,.....,.....,...., ..... .....,.....,..,.....,....,...,....,...,....,....,.. ....... ..,...,.....,....,...,...,,. ............ ..,..,..... ...... ,...,....,.......,......-+-o.ozo 

32:24 32:36 32:48' 33:00 33:12 33:24 33:36 33::48 34: aa 34:l2 34:24 2.'Ue 

2 r,"' ·- '-





e: : o ge J.se: 
423.7766 r:4 BSt1B(256,30,-3.0J P1CD(7,5,3,0.0S\,l3568.0,l.OO\,r,TJ l:zp:NDBSUS 
1'RI.Am;LE LABS 'l'ezt:TLil44376 l2l-l24/2.l9 nu. 'l'IKE • l9:l2 
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riJ.e:'l'9BOl57 ll-562 Acq:6-JAN-98 19:09:09 EI~ Voltage SIR 70T Noise:2384 
425.7737 r:4 BSUJJ(256,J0,-3.0) P1CD(7,5,J,O.OS\,9536.0,l.OO\,r,'l') l:zp:NDBSUS 
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TRIANGLE LABS Tezt:TLil44376 l2l-l24/2l9 INJ. 'l'IKE • l9:l2 
lOO AB. 7E6 

BO 

60 

40 

20 

37:30 37:36 

0'-h-"!"'F;::;::;:::;::...~~.,..,..,..,..;::;=;:::;;:::;a,o...,..,..,..,..,.,..,..,..,..,...,...,..,..,...,..,....,..,..,..~""""'::;::r.,..,..,..,..,..,..,........;::;:::;:.i"f"i=:;:::;:;;:::;::;:'°!""P";:::;:::;~_.,.,..,...,..,.......,-'!'-.4-
J 6: l2 36:i~ 36:24 36:30 36:36 36:42 36:4B 36154 37:00 37:06 37:12 37:lB 37:24 

ri.le:T9BOl57 ll-562 Acq:6-JAN-9B 19:09:09 EI+ Vo.ltage SIR 70'l' Noise:l03l 
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:i. e1 1 1 o ge oiae1 
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lOO Al. 2.3E7 

BO l.BE7 

60 l.4E7 

40 9.0E6 

20 4.5E6 

oq ... ..,.....,.... ............ ..,......,......,......,......,......,.....,:::;::::;=:;:=:;-..-..-..-.,.....,.....,.....,....,......,......,......,......,.....,,.....,,.....,,.....,,.....,......,,.....,,.....,,.....,,.....,,.....,,.....,......!.o.oEo 

40~54 4l:OO 4l:06 4l:l2 4l:l8 41:24 41:30 Tue 
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Hei.ght 3 .59 • .. JOlt! Span 200 ppi 

S~etD flLe name ~ 
Data rLLe naine A=T989148 

-+---i ResolutLon 10808 
~ 001ber 2 
Ionizat.Lcn ~ EI• · 
Swilchi.ng VOi.Tilt . 
Ret • .asses 292.9825, 416.me · 

liiiiii;~ A 293. J 331 S 368 
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-~----1 G 322 P 354 
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l. e:T EI+ Vo tage SIR T 
373.6208 F:3 Exp:NDB5US 
Sample Text:TLI#44376 121-124/219 INJ. TIME 19:12 File Text:TLI#44376 121» 
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32:28 32:30 32~32 32:34 32:36 32:38 32:40 32:42 32:44 32:46 32:48 Time 



F1 e:T EI+ Vo tage SIR T 
373.8208 F:3 Exp:NDB5US 
Sample Text:TLI#44376 121-124/219 INJ. TIME 19:12 File Text:TLI#44376 121» 
100 6.6E7 

00· 5.2E7 

60 3.9E7 

40 2.6E7 

20 l.3E7 

O...i....,,::::::::::.,._-.-~.---r--.-~..---.---,.~-.--.---,.---.--.-~.---.------.-~-.----.--.~-.--.--=r===r===r===.==:::;-~.---r-~.,-,-J--0.0EO 
32:54 

File:T980157 #1-396 Acq:6-JAN-98 
383.8639 F:3 Exp:NDB5US 

33:00 33:06 
19:09:09 EI+ Voltage SIR 70T 

33:12 33:18 Time 

Sample Text:TLI#44376 121~124/219 INJ. TIME 19:12 File Text:TLI#44376 121» 
100 2.2E6 

80 1.8E6 

60 1.3E6 

40 8.9E5 

20 4.4E5 

O..i..~...=::::::;::--.~-.--.---.-~-.----y---.-~,.--.--:--r~.---.-_;:::=y:==;==;====r==?'==r===r==r===;===;===r===;:==:r===;::::=LO.OEO 
32:54 33:00 33:06 33:12 33:18 Time 

File:T980157 #1-396 Acq:6-JAN-98 19:09:09 EI+ Voltage SIR 70T 
445.7555 F:3 Exp:NDB5US 
Sample Text:TLI#44376 121-124/219 d_ INJ. TIME 19:12 File Text:TLI#44376 121» 
100 32·53 

1
_/u 11 2.8E4 

80 2.2E4 

60 33: 10 1. 7E4 

40 1.1E4 

20 5.5E3 

O--L.....i..---r-~~.--r-~.---,---.~-.--.-~...--r---r~--r--.-~...--.---.~......--.-~~~~~~~~~-.-~...-~~~...l-0.0EO 
32:54 33:00 33:06 33:12 33:18 Time 



EI+ Vo tage SIR T 

Sample 
100 

INJ. TIME 19:12 File Text:TLI#44376 121» 
8.9E6 

BO 7.1E6 

60 5.3E6 

40 3.6E6 

20 l.8E6 

O_._~~-.-~--.-~~~..--____,..--__,.~-.-~-r-~-.-~-.-~...-~.-----,.-----.~---.-~-.-~-.-~~~-.--~...--~..--0.0EO 
33:16 33:18 33:20 33:22 33:24 33:26 33:28 

File:T980157 #1-396 Acq:6-JAN-98 19:09:09 EI+ Voltage SIR ?OT 
383.8639 F:3 Exp:NDB5US 
Sample Text:TLI#44376 121-124/219 INJ. TIME 
100 

80 

60 

40 

20 
33:19 

33:30 33:32 33:34 33:36 Time 

19:12 File Text:TLI#44376 121» 
2.2E5 

l.BE5 

l.3E5 

8.BE4 

4.4E4 

0_._-.-~--.-~-.-~-.-~.---~..------.~--.-~"-,-~-..-~-.-~-.-~.---~.-----.~--.-~-.-~--,.-~-.-"---.--~...--~...--'"-0.0EO 
33:16 33:18 33:20 33:22 33:24 33:26 33:28 33:30 

File:T980157 #1-396 Acq:6-JAN-98 i9:09:09 EI+ Voltage SIR 70T 
445.7555 F:3 Exp:NDBSUS 
Sample Text:TLI#44376 1°21-124/219 TIME 
100 

33:32 33:34 33:36 Time 

19:12 File Text:TLI#44376 121» 
8 .4E5 

80 ? (if{, 6. 7E5 

60 5.0E5 

40 3.4E5 

20 1.7E5 

0-L._,...~--r-~"'T"'"~=r-~or----ir---=t~=r==:=:;-~-.-~-.-~...-~.-----,.-----.-===r===r===::::;====;=:====r===-..====...-J...0.0EO 
33:16 33:18 33:20 33:22 33:24 33:26 33:28 33:30 33:32 33:34 33:36 Time 



EI+ Vo tage SIR T 

Sample 19:12 File Text:TLI#44376 121» 
100 2.3E7 

80 l.BE7 

60 l.4E7 

40 34:19 9.0E6 

20 34: 15 4. 5E6 

O..i...,--.....-..--......---"""T""" ......... -.---..--.--..--..-==r:=-.----.----.--.--r--.---ir--r--,--.-----.--.--.---.--=;==r==T==;===r=---r-__.--. __ ..--._..Lo.oEO 
34:00 34:06 34:12 34:18 34:24 

File:T980157 #1-396 Acq:6-JAN-98 19;09:09 EI+ Voltage SIR 70T 
383.8639 F:3 Exp:NDB5US 

34:30 34:36 Time 

Sample Text:TLI#44376 121-124/219 INJ. TIME 19:12 File Text:TLI#44376 121» 
100 l.8E6 

80 1.4E6 

60 1.1E6 

40 7.1E5 

20 3.6E5 

Oi:;;:::::::r=:;===r==r==T==r==;::==r==r--F==r==T==r==:::;:::::::;._-.---,.--,---,.--..--....--.--_=;==:;::=:;:==;:=::;==:;::=::;==;::::=;=:::::::;:::=;::===;:===:;;=::::o=l:..0.0EO 
34:00 34:06 34:12 34:18 34:24 

File:T980157 #1-396 Acq:6-JAN-98 i9:09:09 EI+ Voltage SIR 70T 
445.7555 F:3 Exp:NDB5US 
Sample Text:TLI#44376 121-124/219 INJ. TIME 
100 

34:30 34:36 Time 

19:12 File Text:TLI#44376 121» 
7.4E5 

80 A 6.0E5 
7 IUL~ 

60 4.5E5 

40 3.0E5 

20 l.5E5 

0...1..=;r=r==r=T=..,....-r--r--,--.-.---,r==~.-.-----.----.--.--,...~==...--r-=-.,-=.,-..,-....,....--,...-=-i---=;:~r--=r=-...--...,-.-r--.---..--.--.--LO.OEO 
34:00 34:06 34:12 34:18 34:24 34:30 34:36 Time 



e:T EI+ Vo tage SIR T 
373.8208 F:3 Exp:NDB5US 
Sample Text:TLI#44376 121-124/219 INJ. TIME 19:12 File Text:TLI#44376 121» 
100 6.6E7 

80 5.2E7 

60 3.9E7 

40 2.6E7 

20 1.3E7 

O..i.......=::::::;:..--r---r-~~-,---,---r-__;::::z;::::::;::::..,-.,--J'-r--,--.-.-..--..--..--.,:::=:;==r==r==r-r---ir---ir---i--,--,--,---r---r---r---r---r---r---r--1-0.0EO 
33:18 33:24 33:30 33:36 

File:T980157 #1-396 Acq:6-JAN-98 19:09:09 EI+ Voltage SIR 70T 
375.8178 F:3 Exp:NDBSUS 

33:42 33:48 Time 

Sample Text:TLI#44376 121-124/219 INJ. TIME 19:12 File Text:TLI#44376 121» 
100 6.5E7 

80 5.2E7 

60 3.9E7 

40 2.6E7 

20 1.3E7 

0...J.....__.:::::::;::......,..--.--.--.,--,.--..--..---::;::=.,:=:;::::::.--.-J...--.----r---.--...:....--.--.-~=r==F==r--r;.,.._,,---,,....-.,.--.--..--..----.--.-....--.--.--..-....:.r---_r_O.OEO 
33:18 33:24 

File:T980157 #1-396 Acq:6-JAN-98 
383.8639 F:3 Exp:NDB5US 

33:30 33:36 33:42 33:48 Time 
l9:09:09 EI+ Voltage SIR 70T 

Sample Text:TLI#44376 121-124/219 INJ. TIME 19:12 File Text:TLI#44376 121» 
100 2.1E6 

80 1.7E6 

60 1.3E6 

40 8.4E5 

20 4.2E5 

0.i,...o..;::=;===r=;::=;::=;:=;:=r==r=r==;::::;:==;:==;~--.---.---.-.--.--.--.--::::::;==;;==;;==;;==;;==;;==;r==r==r==r==;::=r==:;:::=:::=:;::::::;::::::::;::=t..0.0EO 
33:1B 33:24 33:30 33:36 33:42 33:48 Time 



EI+ Vo tage SIR T 

Sample TIME ~ 19:12 File Text:TLI#44376 121» 
100 2.3E7 

BO l.BE7 

60 1.4E7 

40 9.0E6 

20 Al. 12E7 4. 5E6 

0...l.--.-~.--....--.--.....--==;:::::::::::.,.;...-,-:.__,.---.....-L--.----.-~..---+---.---.~-.---y---r~.--::::;::::=r==;=:===r==r=--..~.,...--..--.-~r---.-~0.0EO 
34:06 34:12 34:18 34:24 34:30 34:36 Time 

File:T980157 #1-396 Acq:6~JAN-98 19:09:09 EI+ Voltage SIR 70T 
375.8178 F:3 Exp:NDB5US 
Sample Text:TLI#44376 121-124/219 INJ. TIME 
100 

BO 

60 

40 

20 A8.91E6 

19:12 File Text:TLI#44376 121» 
l.9E7 

1. 5E7 

l.1E7 

7.4E6 

3.7E6 

O..J.--.---,.--....--""'T"'"--..--=:Y:::::::::..--.---,.---.-L--.--r~.--+---.---.___:.,---y---r---'r---=::;==;:::==;===r==-r---..~..--...,--.,...--,.---.--..LO.OEO 
34:06 34:12 34:18 34:24 34:30 34:36 Time 

File:T980157 #1-396 Acq:6-JAN-98 i9:09:09 EI+ Voltage SIR 70T 
383.8639 F:3 Exp:NDB5US 
Sample Text:TLI#44376 121-124/219 INJ. TIME ~ 

100 34· 

BO 

60 

40 

20 

19:12 File Text:TLI#44376 121» 
1.BE6 

1.4E6 

l.1E6 

7.1E5 

3.6E5 

0 ..ir==;===T==r==.,.===r====r==r==;::::::::::,_-,--..---,-~.---.---,--..-----=;:=::;::::::;::::=;==::;::==;==:r:=:::;===;:=:::::;::==::::;;::::==r=======:;:==-.l-0.0EO 
34:06 34:12 34:18 34:24 34:30 34:36 Time 

N> ,_. 
..,!':). 



l. e:T 
417.8253 F:4 Exp:NDB5US 
Sample Text:TLI#44376 121-124/219 
100 

90 

80 

70 

EI+ Vo age SIR T 

INJ. TIME 19:12 File Text:TLI#44376 121» 
l.2E6 

l.OE6 

9.3E5 

8.1E5 

7.0E5 

5.BES 

4.6E5 

3.5E5 

2.3E5 

1.2E5 

~=r::::;;:::=r=r:=r:=r==;:::::r==r-=r=r==r-~;::::::;~=;::::::;:::=;=~;=:~::::;::::;=-:;:=.~::::::;:::::::;::~~:;=;~:::::;::::::::;:::::;:::::::;=;:::::~==LO.OEO 
35:36 35:48 

File:T980157 #1-562 Acq:6-JAN-98 
419.8220 F:4 Exp:NDB5US 
Sample Text:TLI#44376 121-124/219 
100 

90 

80 

70 

60 

50 

40 

36:00 36:12 36:24 
19:09:09 EI+ Voltage SIR 70T 

INJ. TIME 

36:36 36:48 Time 

19:12 File Text:TLI#44376 121» 
2.3E6 

2.1E6 

1.8E6 

1. 6E6 

1.4E6 

1.2E6 

9.2E5 

6.9E5 

4.6E5 

2.3E5 

0-1--r-.,.......,._.--,~--r--r-r-i-.,_-,-...,-,..=~'.,-,r-i~-.-:t:r=r=::::;:::::.;==,-==;==r==r=-r-=i===ir===T==r====r'=r..,...-,-..,-~,_,=i=~:;:d:...O.OEO 
35:36 35:48 36:00 36:12 36:24 36:36 36:48 . Time 



TLI Project: 44376 
121-124/219 

Method 23 TCDDfTCDF Analysis (DB-225) 
Client Sample: __ :- Analysis File: X98008• 

Client Project: 
Sample Matrix: 
TLIID: 

Sample Size: 
Dry Weight: 
GC Column: 

2.3.7,8-TCDF 

13C 12-1,2,3,4-TCDD 

Culp Aluminum Alloys 
M23TRAIN Date Received: 12117/97 

. 194-59-SA-D/ . Date Extracted: 12129/97 

1.000 
n/a . 
DB-225 

85.0 

3.2 

Date Analyzed: 01/07/98 

Dilution Factor: n/a 
Blank Ftle: X980083 
Analyst: KAS · 

78.8 40%-130% 

Spike File: · 
I Cal: 
ConCal: 

SPC2NF04 
XF24087 
X980080 

% Moisture: n/a 
% Lipid: n/a 
% Solids: n/a 

0.76 21:32 E_ 

0.83 21:31 

0.80 20:30 

Data Reviewer: ____ 5 __ 7_f ______ 01/11/98 

Triangle Laboratories, Inc.a 
801 Capitola Drive• Durham, North Carolina 27713 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

Page 1 ofl CNP ..PSR ¥2.01. URS 6.10.oll 

Printed: 13:35 01/11/98 

216 



Initial •... Date ... 

Data R•vi- By: 67t J.._1!.!__1~ Calculated Noise Area: 2.00 

-The Total Area for each peak with an ion abundance ratio outside 
·atio limits bas been recalculated according to method requirements. 

PAQe No. l" Listing of X980088B.dbf 

01/11/98 Matched GC Peaks I Ratio I Rat. Time 

Compound/ 
M_Z •••• QC.L~ Omit Why .. RT. OK Ratio Total.Area ... Area.Peak. l .. 

TCDP 0.65-0.89 

304-306 DC NL 0:00 RO 0.98 1.264.81 

DC WL 16:55 RO 0.58 1,442.66 

17:08 0.77 538,326.00 235.041.00 

17:24 RO 0.51 2,969.16 1,291.67 

17:34 0.81 5,030.93 2,248.19 

17:39 RO 0.61 2. 801.15 l,218.58 
17:46 o. 76 8,928.58 3.859.73 

18:07 0.77 539,425.00 234,885.00 

18:15 0.77 549.123.00 238,477.00 

18:23 0.87 962,315.00 448,447.00 

18:32 0.77 5llL081.00 225.706.00 

18:49 0.77 472,267.00 205,263.00 

18:57 0.78 1,054,4.76.00 461.759.00 

19:06 0.76 599,259.00 259.708.00 

19:11 0.77 396,659.00 172.195.00 

19:16 0.88 l,Oll,366.00 472.870.00 

19:26 0.77 661,386.00 288.092.00 

19:46 RO 0.94 l,786,390.20 951,853.00 

20:12 0.77 616.109.00 267,469.00 
20:17 0.78 136.404.20 59,805.60 

20:27 0.82 876,474.00 395,983.00 

20: 39 0.77 711,413.00 308,573.00 

20:51 0.76 126,062.50 54,553.20 

21:01 0.85 977,617.00 449.765.00 

21:16 RO 0.33 6,553.07 2,850.77 

21:24 0.81 932,170.00 417,617.00 
21:32 0.76 455,027.00 196,847.00 

21:44 0.00 953,659.00 423.215.00 
21:58 0.84 l,033,853.00 470,899.00 
22:04 0.80 882.185.00 391,964.00 
22: 32 RO 0.64 l,755.79 763.82 
22:44 0.76 560,577.00 242,886.00 
23:20 0.78 77,508.90 33.988.80 

DC WH 23:44 RO 0.57 1.986.22 
304-306. 31 Peaks 17,456.171.48 

13Cl2-TCDP 0.55-0.89 
316-318 DC NL 0:00 0.72 90.55 

DC WL 17:15 0.84 210.64 
DC WL 17:52 RO 0.53 89.53 

DC WL 18:22 RO 1.36 146.40 

DC WL 18:50 0.86 499.86 

DC WL 18:56 RO 1.25 158.54 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive• Durham, North Carolina 27713 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

Area.Peak.2 .. Rel. RT Compound. Name •• ID •. Plags. 

0. 790-1. 095 

0.000 
0.786 

303,285.00 0.796 B 

2,513._94 0.809 

2,782.74 0.816 

2.009.65 0.820 
5,068.85 0.826 

304,540.00 0.842 E 

310,646.00 0.848 B 

513.868.00 0.854 B 
292,375.00 0.861 E 

267,004.00 0.875 E 

592. 717 .00 0.881 E 

339,551.00 0.888 E 

224.464.00 0.892 E 

538,496.00 0.895 E 

373,294.00 0.903 E 

1,009,260.00 0.919 E 

348,640.00 0.939 E 

76,598.60 0.943 E 

480. 491. 00 0.950 E 

402,840.00 0.960 E 

71,509.30 0.969 E 

527,852.00 0.977 E 

8,637.61 0.988 
514.553.00 0.995 B 
258,180.00 1.001 2378-TCOF AN E 

530,444.00 l.010 E 

562,954.00 1.021 B 
490,221.00 1.026 E 

l,199.30 l.047 

317,591.00 1.057 E 

43.520.10 1.084 

1.103 

0.953-1.047 
0.000 

0.802 
0.830 
0.854 

0.875 
0.880 

Printed: ~:iq.Q1/11/98 
. ~ 1' 



Page No. 2 Listing of x.9800888.dbf 

Ol/ll/98 Matched GC Peaks I R.atio I Rat. '1'ime 

Canpound/ 
M_Z .... QC.Log Omit Why .. RT. ox Ratio Total .Area •.. Area.Peak.l .• Area.Peak.2 •• Rel. RT Compound. Name •• IO .• 

DC WL 19:15 RO l.28 491.03 0.895 
DC WL 19:47 RO 2.30 242.79 0.919 

DC WI. 20:00 RO l.03 309.40 0.930 
DC WL 20:13 RO l.08 374.00 0.940 
DC WL 20:27 RO 1.16 658.60 0.950 

20:39 RO 4.22 . 57 .97 138.09 32.75 0.960 
20:47 RO 0.60 470.34 204.61 340.83 0.966 

21:00 0.78 280.44 123.33 157 .11 0.976 
21:31 0.83 22.142.30 10.011.00 12,131.30 1.000 13C12-2378-TCOP' ISO 

21:42 RO 1.88 93.46 99.21 52.80 1.009 
21:52 RO 1.06 540.13 322.66 305 .. 16 l.016 
22:03 RO 1.33 257.55 194.07 145.51 1.025 

22:19 RO 1.11 122.71 77 .14 69.33 1.037 
22:23 RO 0.96 64.09 34.80 36.21 1.040 

DC WH 23:01 RO 0.95 1,085.54 1.070 
DC WH 23:42 0.76 81.15 1.101 

316-318 9 Peaks 24,028.99 

----------------------- Above: TCDP I TCDO. Follows ----------------------
13C12-TCOO 

332-334 

0.65-0.89 0. 901-l. 099 

DC NL 0:00 RO 1.31 43.37 0.000 

19:52 RO l. 62 63.74 58.21 36.01 0.982 

20:14 0.79 15,575.45 6, 851. 81 8,723.64 1.000 
20:30 0.80 20,190.79 8,963.69 11,227.10 1.013 

21:12 0.77 231.56 100. 74 130.82 1.048 
21:21 0.84 415.61 189.63 225.98 1.055 
22:04 RO 2.35 55.47 73.64 31.34 1.091 

DC WH 23:_14 0.84 213.56 1.148 
332-334 6 Peaks 36,532:62 

Column Description ............ "Why" Code Description ......... QC Log Desc ........ . 

M_Z -Nominal Ion Mass(es) WL-Below Retention Time Window A-Peak Added 
.. RT. -Retention Time (mm:ss) WH-Above Retention Time Window 

Rat.l -Ratio cf M/M+2 Ions SN-Below Signal to Noise Level 

OK -RO=Ratic Outside Limits <M-Below Method Detection Limit 
Rel.RT-Relative Retention Time NL-Channel Specific Noise Level 

••• End of Report ••• 

K-Peak Kept 

0-Pealc Deleted 

T-Time Cbangad 

M-Peak Area Changed 
N-Name Changed 
X-Bther Interference 

l3Cl2-2378-TCOO 

l3Cl2-1234-TCDD 

ISl 

RSl 

Flags. 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive • Durham, North Carolina 27713 
Phone: (919) 544-5729 • Fax: (919) 54+5491 

Printed: ~1~1/11/98 



•1 cq1 1 1 + o •g• 
303.9016 BST11J(:Z56,30,•3.0J P1CD(S,3.1,0.101l,1404800.0,0.00f&,6,7) llzp1Z:CON11_'1!"l' 
scapl• Tezt.1'rLil44376 lll7·1.30/:Zl6/217/318 711• ~ezt.1 !l'Rr•nnz:.I! L1BS 
10 Ol .u. 8B9 .A4. 3B9 - .AJ 96B9.A4.SOB9 .A4 71B9 • .A4.18B9 • 

8 a. .A4.'2B9 

a. 
.Aa. 43B9 

4 0 I 
0 

"' K f\ y .A3.J....OBB 
a \... \ \ 

.I .1 .1 I I 
17:00 18100 19r_OO :Z0100 Zl100 ZZ100 Z3100 

71l•1Z980088 11-883 .Acq1 7•.D.B-1998 20148107 QC BI+ Voltage SIR AutoS¥iec Bo1•e1357289 
305.8987 BST11J(:Z56,30,•3.0) P1CD(5,3,l,O.l0f&,14Z9156.0,0.0011,7,7) lbcp1Z:CONP_'J!"l' 
Sample Tezt1'rLil44376 1117-1.30/216/217/:ZlB '1.le ~1 ~ L1BS 
10 Ol .AS. 4B9 .AS. 8B9 ...... .A4. 0119 .AS. BB9 .U. JOB 

8 0 

o_ .A3.1SB9 

4 o_ 

o_ 

~ f\ 0 '- \ v u I 
.A4.J...5BB 

.I I I I 
17100 ,18100 19:00 Z0100 21100 22100 23100 

711•1%980088 11-883 Acq1 7-.:TAN-1998 20148107 QC BI+ Voltage SIR AutoSpec No1••118948 
315. 9419 BSUB ris6, 30, -3. 0) PICD ( 5, 3, l, O. lOfl, 75792. O, o. OOf&,7,7) B:qHZCONI!_'l"r 
S11Z11Pl• Tfl1CC1'1'Lil44376 1117-120/216/217/218 P1le Te.rt: TRIANQLB LABS 
10 Al. OBS 

80 

60 

40 

20 

-l.ll9 

... 

.... 
~ 

.... 

.... 

-

.. 
-

8.a8 

6.4B8 

4.3B8 

:Z.1B8 

O.OBO 
~ime 

l.1B9 

8.as 

6.4BB 

4.3BB 

-:Z.J.Z8 

O.OEO 
T:J.mAI 

:Z.2E7 

l.BE7 

l.3E7 

8.BE6 

4.4E6 

o..i.,.....,...,......,...._ __ _,.""""'-.,.-.,._,.......:;:-,.....,.c.,.::::.,......,....::;:....,.~-...c;.""""'...o,._..,.._ __ .t_~_.,.=:,.,-..__,__,.._..__..:;~__,__,__,-J..0.0BO 
17:00 18:00 19:00 20:00 Zl:OO 22100 Z3:00 :l'ime 

P1le1Z980088 ll'-883 Acq: 7-.n.N-1998. 20:48:07 QC BI+ Voltage SIR Auto.spec No1ae:Z6327 
317.9389 BSUB(256,30,-3.0) P1CD(5,3,l,0.10f&,l05308.0,0.00f&,P,P) IbcprZCONI!_'I"!' 
S11Z11Pl• Te.rt:'I'Lil44376 1117-120/216/117/118 P1le Te.rt1 TRIANQLB LABS 
10 .Al. lBB 1.7B7 

80 2.2E7 

60 1.6B7 

40 J.. lE7 

20 5.4B6 

0 . .....,.....,...,......,,.....,......,...-~..,.....,.......-..... _.._..,..;o.,._,._,._,.....,._.-..,,..::ii __ ,...::i,__ ____ -'-~--_....._~~------.J;;.~~~--....i..O.OlrO 

17:00 .18100 19100 Z0100 Zl100 Z:Z100 Z3100 !'ae 
71le1%980088 11•883 Acq1 7-olAN-1998 Z0148107 QC BI+ Volt•ge SIR Auto.spec 
375.8364 lbtp1ZCON1!_'1!"l' 
Sample TfUCC1'l'Lil44376 1117-1.30/216/117/218 711• :l'e.&1:1 2'ltLUil:1LB LAJJS 
10 Zl 16 3.6B6 

BO :Z.9B6 

60 

219 



u o ec 
319.896$ B8f11J(3S6,30,-3.0} P1CD(S,3,1,0.10-,93S84.0,0.00fll,P,P} .&lpr.ZCON.P_2'2' 
~le ~r'l'Lil44376 lll7-130/21f/217/218 P1le 2'9Zer ~ IAJJS 
10 • 2119 

8 

60 
AJ..62119 

40. 

:lO A6.02B8 · A1.llll9 

7.2118 

5.7118 

4.3118 

2.9118 

l;as 

0.~.L-~-.-........ ..J..,~ ................. -L.,...i....+-~~.--+-~....,.""-.,.i....J-.-..l.,lo--,~.,..,...~"'-r=C.,~.,..... ...... -..~....-..................... --.......... .....,L-0.0110 
18r00 19r00 :lOIOO :llrOO 22r00 

PilerZ980088 11-883 Acqr 7-JaN-1998 20r48r07 QC 1lI• Voltage SIR Auto.spec Boi•er62293 
321.8936 BSUB(256,30,-3.0] PICD(S,3,1,0.10-,349172.0,0.00-,P,P} lbcprzr::oN1!_2'2' 
Saiz;>le ~:'l'Lil44376 1117-130/216/217/218 Pile 'l'ert: 1'llI.lMn.B IJ.BS 
10 • :lB9 

BO 

60. 
.A2.07B9 

' 
20 

Al.42E9 

18:00 19:00 :ll:OO 22:00 
Pile:Z!JBOOBS 11-883 Acq: 7-JaN-199B 20:48:07 QC EI• Voltage SIR Auto.spec Noise:20654 
327.8B47 BSUB(256,30,-3.0) P1CD(5,3,l,0.10*,B2616.0,0.00*,P,P) ll%ptZCONP_'l"l' 
SaZllfJl• 'l'ezt:'l'Lil44376 1117-120/216/217/218 Pile 'l'ext: 'l'R.IANOLB IJ.BS 
10 ~. 6E8 

BO 

60 

.A2.40E8 A2 • 7 BBB >.2. 63E8 40 

20 

23r00 t'.1..me 

9.3118 

7.4B8 

s. 6B8 

3.7B8 

i.9BB 

O.OBO 
23:00 'l'ime 

2.0EB 

l.6EB 

l.2EB 

B.1B7 

4.1B7 

O.OBO o......, ...... _,__,.......,...,..:.:;:::.__,"'--~--.~~-,..--.,...--,.c-.,......,.,....__,..--'l.....,..,._.....,. ..... ,.........,..._,. ..... .,....._,.. ..... ,_......,..._,.~.,_-+-..... .--...,..._,. ..... .,.........,... 
lB~OO 19:00 20:00 21:00 22:00 23:00 

Pile:Z!JBOOBB ll-B83 Acq1 7-JAN-l99B 20:4B:07 QC EI+ Voltage SIR Auto.spec Noise116074 
331.936B BSUB(256,30,-3.0) P1CD(5,3,l,O.l0%,64296.0,0.00*,P,P) Bxp:ZCONP_'l"l' 
Sample 'l'ezt:'l'Lil44376 1117-1201216/2171218 Pile 'l'eztt 'l'JUANQLB LI.BS 
10 AB. 6B7 

BO · A6.BSB7 

60 

40 

20 

0'...J...,...-....---.--.----.....,...-----.--.---.-...-....-...,...-,....-.,.....-+---'~..,...;:........-.--........... --..... __ ___,,..._...,..._,,.~.,.....--___,,..._..,.. ...... .....,.,..... .... 
18:00 19:00 20:00 21:00 22:00 

Pile:Z!JB0088 11-883 Acq: 7-JaN-1998 20:48:07 QC IlI• Voltage SIR Auto.spec No£se:122;8 
333.9338 B8f11J(256,30,-3.0} PICD(S,3,l,0.10*,48992.0,0.00*,P,P} .&lp:ZCONP_'r'r 
SaZllfJl• 'l'ert:'l'Lil44376 1117-120/216/217/218 Pile ~: t'RIANOLB LI.BS 
10 AJ.. 2llB 

BO .l.B. 72117 

60 

40 

20 

23:00 

o...._,,.._..,........,.___,.,...._,.......,,.._...,... ...... .....,,...._,.......,,.._...,...-,....-.,.....-+-...... ,......,...;....,.___,,........,......., __ ..... __ ___,,..._...,...__,.....,.,....._,.......,,.._..,.. ...... ...-.,..... ........ 

lBrOO l9r00 30r00 22r00 :l3r00 

'l'ime 

2.3B7 

l.BB7 

l.4B7 

9.2B6 

4.6B6 

O.OEO 
'l'ime 

2.9'&7 

2.3'&7 

1.7117 

1.1117 

5.7B6 

O.OBO 
t'ime 

220 



, le1Z9BOOBB 11-883 Acq: 7-t13.ll-1998 20:48107 QC BI• Voltage SIR Auto.spec 
303.9011 Ibcp1%COB7 2'!I' ' 
S4111'le !'eze:2'Lil44J7f 1117-U0/21f/217/218 Pile !'eze1 ~LABS 
10 18 23 19 11 19 IS :zo::Z7 21101 21:58 

8 

' 
2 

18107 

18157 
201 l:Z 

22:44 

1.1B9 

8.QB 

f.4B8 

4.3B8 

a.us 

01.i.,.~--..-----.--~ ....... ..::t.,.~.L..,.---r-T---.__.......,L.....,~,.-i,--1&-,,lt-,.i.L~~~,__,--~'-.---4--.--.....<---4~.--,....1.~ ............. ~o.oBo 
17100 18100 19100 30:00 21100 22100 33100 1'ime 

81le1Z!180088 11-883 Acq: 7-t13.ll-1998 20148107 QC BI• Voltage SIR Auto.spec 
315.9419 Ibcp1ZCONP_2'!1' 
S4111'le !'eze12'Lil4437f 1117-U0/21f/217/218 Pile !'eze: ~LABS 
10 21 31 

18:00 19:00 20:00 21:00 22:00 
P1le:Z980088 11-883 Acq: 7-J'AN-1998·20:48:07 QC BI+ Voltage SIR Aueospec 
319.8965 IbcptZ:CONP_f"'r' 
Sample 1'ezt:TLZl44376 1117-U0/216/217/218 Pile 1'azt: '!'~ UBS 
10 17 58 

BO 

60 
18:31 

40 

:zo 19:11 20130 

2.a1 

1.SB7 

1.3B7 

8. IBIS 

4.4B6 

7.2B8 

5. 7E8 

4.3E8 

2. 9E8 

1.4E8 

O•.:i.,.__,......, __ ,.....,.......i-.,.i.....,.....,.....~..,......,... ...... .L,-J"'-f-~....i,.--;~.-.,""""".--r-".;.......-...-.P..;::::.,_..,...-1""...,...-.--.--.,.......,...,.._,,.__, __ ,.;_,..... ...... ~o.oEo 
11100 , 18100 19100 20100 21100 22~00 23100 'l':im• 

Pile1Z980088 11-883 Acqt 7-JAN-1998 20t48t07 ac BI~ Voltage !/IR AUCoS'peC 
331.9368 lbcp1ZCONP_'l'T 
Sample 1'eztt'!'Lil44376 1117-U0/216/217/218 Pile 1'e.rt:: 'J'RIA.NQLZ LABS 
10 ' 20 30 

20114 

2.3E7 

l.9B7 

l.4B7 

9.3E6 

'· 6B6 

O•.:i.,.....,.__,....,,.....,.... ..... ,.... ..... .,.....,......,.....,.....,.....,.....,.....,....,......,....,.~~,..:...,~ ............... opoo:;::-.,.....,....,..,.. ......... ..,...,.. .... ...,.....,.....,..., ..... ,....i:..o.oso 
17:00 18:00 19t00 20100 21:00 22:00 23100 2'ime 

P1le:Z!J80088 ll-883 Acq1 7•'1AN•1998 20148107 QC EI+ Voltage SIR AutoSpec 
292.9825 Ibcp:zCONP_'l'T 
Sample 2'f1Xt1'l'Lil44376 lll7-l:Z0/21f/217/:Z18 Pile '!'ezt1 1'RI.INQLB UBS 

lo 1 11 : 3 1 18 1 1 7 :z o 1 21 ' :z • 23 :Jlr: 5_2'-"",;;.2.;;.2.-1 _2 2;;.__,.,:2:;3:..:1~0:.:1:._..:..::;..:..:::.:;: 4 • !1S8 

80 3.988 

60 :z.988 

40 :Z.OB8 

20 9.8B7 

o . .....,___,__, __ ,.....,......--..-..-..-...--.--.-...--.-"""T"""""T"...,..-r--.--.----.--.--.--...-...-...-...--.---.--...-...-...-~~"""T"".._._,.__,__, __ ,_.L.O•OZO 
17100 18100 19100 :10100 :11100 2:1100 23100 !'ime 

Pile1Z!J80088 11•883 Acq: 7•'1AN•l998 20148107 QC BI+ Voltage SIR AutoSpec 
330.!1792 Ibcp1Z:CONP_'!"'r' 
S4111'le 2'f1Xt1'l'Lil44376 1117-UO/:Zlf/217/318 Pile !'eze1 
10 18 i38 19155 22125 23104 33 134 5. 4B8 

4.3B8 

3 .:ZB8 

2.a8 

1.1B8 

. .....,_.....,._,......,......,.---r.....,.---..---r---.......,......,......,---..--.--.--.-...--,-..,.....,.....,.....,,......,.....,.....,.....,__,.....,.....,__,__,__,.....,.....,__,.....,_..,_..,,......,,__~o.oso 
17:00 18100 19100 20100 :Zl100 22100 23100 !' 

2 ("\ .. 
. : ~ 



TLI Project: 
Client Sample: 

Client Project: 
Sample Matrix: 
TL! ID: 

_Sample Size: 
Dry Weight: 
GC Column: 

2,3,7,8-TCDD 
1,2,3,7,8-PeCDD . 
1,2.3,4,7,8-HxCDD 
1,2.3,6, 7,8-HxCDD 
1,2,3,7,8,9-HxCDD 
1,2.3,4,6,7,8-HpCDD 
1,2,3,4,6,7,8,9-0CDD 

2,3,7,8-TCDF 
1,2,3, 7,8-PeCDF 
2,3,4, 7,8-PeCDF 
1,2,3,4,7,8-HxCDF 
1,2,3,6,7,8-HxCDF 
2,3,4,6,7,8-HxCDF 
1,2,3, 7 ,8,9-HxCDF 
1,2,3,4,6, 7,8-HpCDF 
1,2,3,4,7,8,9-HpCDF 
1,2,3,4,6, 7 ,8,9-0CDF 

Total TCDD 
TocaIPeCDD 
Total HxCDD 
Total HpCDD 

Total TCDF 
Total PeCDF 
Total HxCDF 
Total HpCDF 

44376 /~ i 
'- IJ 

117-120/216/217/218 

Culp Aluminum Alloys 
M23TRAIN Date Received: 
194-59-4A-D/ Date Extracted: 

1.000 
n/a 
DB-5 

Date Analyzed: 

Dilution Factor: 
Blank File: 
Analyst: 

2.0 
16.4 
18.8 
40.2 
65.1 

-H+- 7a..o 
108 

EMPC 
44.3 

EMPC 
9U ?2..0 

~ 720 

.az::t "> ::z.. c) 

5.0 
1..26. 
31.6 
49.6 

-3&=7 :>.., 11 
~.,. z.o 8 
-4=70 > Zo 7 
~ > Zu 2 

-343 ,i 
3'8'8' 7 zu 
~~zc 

'p:1 > 2o 

9 
10 
13 
4 

Page 1 of2 

Triangle Laboratories, lnc.3 
801 Capitola Drive • Durham, North Carolina 2n13 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

Method 23 PCDD/PCDF Analysis (a) 
Analysis File:. T9801~~-

12117/97 
12/29/97 
01/06/98. 

nla 
T980152 
BR 

mo 7'i 
m ,zo 
jOS ?20 

Spike File: SPX23704 
I Cal: TF5D177 
ConCal: T980148 

% Moisture: nla 
% Lipid: n/a 
% Solids: n/a 

0.79 
1.54 
1.21 
1.22 
1.22 
1.00 
0.81 

1.46 

1.09 
1.14 
1.13 
1.25 
1.02 
1.04 
0.90 

26:23 
30:32 
33:38 
33:43 
34:02 
37:07 
40:58 

29:32 

32:56 
33:02 
33:31 
34: 18 
36:02 
37:38 
41: 11 

E_ 
PRE 
SE_ 
E -
SE_ 
E -
QSE 
QSE 
SE_ 
SE -
PR -
SE g:: 

SE_ 
SQE 
SQE 
SE_ 

SQE 
SQE 
SQE 
SE~ 

x:::J7 _PSR Vl.01. LARS 6. l 0.080 

Printedi?J9'27 01/15/98 c.. .... '-



TLI Project: 44376 
t;uent Sample: 111-120121612111218 

Method 23 PCDD/PCDF Analysis (a) 
Analysis File: T980156 

13Ci2-2,3,7,8-TCDF 2.1 52.7 40%-130% 0.82 25:44 Q_ 
' 13C1i-2.3,7,8-TCDD 3.2 79.6 40%-130% 0.80 26:22 

13C12·1,2,3,7,8-PeCDF 2.9 72.7 40%-130% 1.48 29:32 Q_ 
13Ci2-l,2,3,7,8-PeCDD 4.2 106 40%-130% 1.50 30:31 
13C1:-l,2,3,6,7,8-HxCDF . 3.5 86.7 40%-130% 0.55 33:01 
13C12-l,2,3,6,7,8-HxCDD 3.6 89.7 40%-130% 1.17 33:43 
13Ci2-I.2,3,4,6,7,8-HpCDF 3.4 85.4 25%-130% 0.51' 36:01 ~ 
13C12·1,2,3,4,6,7,8-HpCDD 4.8 119 25%-130% 1.02 37:05 
13C12·1,2,3,4,6,7,8,9-0CDD 10.7 134 25%-130% 0.95 40:57 

::::~~~~~.~~n~r#~i@Y=P!i~! ·:.::.::~~·:·::~p~) ·;.:::·::::·:::;·::::·,:·1.~9~~1:·::·:.":.9:~~~m~~ ·. 1··::·~~: ::·,. .· ··~~'+ ··: !.~~9~ . v 
37CL-2,3,7,8-TCDD 3.6 90.8 70%-140% 26:23 
13C1:-2,3,4,7,8-PeCDF 4.6 115 70%-140% 1.50 
13Ci:-l.2.3,4.7,8-HxCDF · 3.3 83.4 70%-140% 0.56 

30:12 

~ 32:55 
13C1:-1,2.3,4,7,8-HxCDD, 4.6 116 70%-140% 1.19 33:37 
13C1:·1,2.3,-U,8.9-HpCDF 5.0 126 70%-140% 0.43 37:38 Q_ 

-~~~~~~~~---------~-----~ rA1t~hi~$.iih~F#.i(fy~~)U :;.:·~m!;··;(~g) · ·r:::I:·'%.'se®vecy D:lQCl.bT.lti ::::1R.ati6;: ::O:·:R;f: .. ,·'.:,,·15~~··: 
·.·.·.··.· .. ····-:.:-:-:-··-:·:· . -:-:-;.;.·.·.:·:·:.:.;-·.:-:.;-·; •>> .:·.··: .. ;.;.·.·. ·.·.·.·.··.·,·.·.·.·.·.·.·.-.·.»·-.·.·.···· .·.·.·.·.·.·:·:.:.;-·.·.·.:·.-:·:·:···:·:·:-:-:·:·:·: .·.:.:·:·:·:·:.:.;.;.· ... ·.···· .·.·.·.·.·.:.:-··.·.·:·.·.·>'•'•'•' 

13C1:·1,2,3,7,8,9-HxCDF 
13C1:·2,3,4,6, 7 ,8-HxCDF 

13C1:· 1,2,3,4-TCDD 
13Ci:-1,2,3,7,8,9-HxCDD . 

3.8 
3.3 

95.8 
82.6 

40%-130% 
40%-130% 

0.51 
0.55 

0.80 
1.20 

64'' Data Reviewer:------------ 01115/98 

Triangle Laboratories, Inc." 
801 Capitola Drive • Durham, North Carolina 27713 
Phone: (919) 544-5729 •Fax: (919) 544-5491 

Page 2of2 

34: 18 
33:31 

26: 12 
34:02 

x::J7 .. PSR v2.0I. LARS 6.1 O.a!o 

Printed: 09:27 01/15/98 

2 ,...., "' f- .J 



In.i ti al .... Data ... 

Data Raviaw By: Ct6 .J.._/~/~ Calculated Noise Area: 2.00 

Tba Total Area for each peak with an ion abundance ratio outside 

ratio limits has been recalculated according to method requirements. 

Page No. 1 Listing of T980156B.dbf 

01/15/98 Matched GC Peaks I Ratio I Ret. Time 

Compound/ 

M_Z •..• QC. Log oini t Why . .RT. OK Ratio Total.Area ... Area. Peale. 1. . Area. Peak. 2 .. Rel.RT Compound.Name .. ID .. Flags. 

TCDF 0.65-0.89 0.878-1.073 

304-306 DC NL 0:00 RO 3.28 3.86 0.000 

22:42 0.83 49,520.60 22,408.00 27 ,112 .60 0.882 QE 

23:10 a.as 54,596.10 25,158.60 29.437.50 0.900 QSE 

23:23 RO 0.90 62,148.42 31,619.20 35 .112 .10· 0.909 QSE 

23:44 RO 0.96 150,062.90 81,485.70 84. 781.30 0.922 QSE 

24:04 RO 0.95 104,594.96 55,982.70 59.093.20 0.935 QSE 

24:26 RO 0.94 121.220.93 64. 483-. so 68.486.40 0.949 QSE 

24:41 RO 0.95 80,932.72 43,469.30 45. 724. 70 0.959 QSE 

24:54 RO 0.51 85,031.49 36. 991. 10 73.229.00 0.968 QSE 

25:19 RO 0.90 58.224.86 29,710.40 32.895.40 0.984 QSE 

25:33 a.as 73.458.70 33,667.70 39,791.00 0.993 QSE 

25:45 RO 0. 96 80,418.53 43.424.50 45.434.20 l.001 2378-TCDF AN SE 

26:07 RO 0.94 59.133.40 31.521.30 33.408.70 l. 015 QSE 

26:19 0.88 61.190.30 28.693.60 32.496.70 l. 023 QSE 

26:34 o.80 17.367.19 7,705.84 9.661.35 1. 032 QE 

26:51 0.81 376.55 168.08 208. 47 1.043 Q 

27:01 0.79 2,601.44 1.152.14 1.449.30 l.050 Q 

27:23 0.80 8,715.21 3.883.40 4.831.81 1.064 QE 

27:36 0.80 1.214.24 538.10 676 .14 l. 073 Q 

304-306 18 Peaks 1.070,808.54 

13Cl2-TCOF 0.65-0.89 0.961-1.039 

316-318 DC NL 0:00 RO 2.78 7.04 0.000 

oc WL 22:42 RO 2.20 25.61 0.882 

oc WL 23:09 RO 3.76 31.38 0. 900 

oc WL 23:23 RO 3.28 29.49 0.909 

oc WL 23: 32 RO 1.84 74.13 0.915 

oc WL 23:46 RO 3.07 98.06 0. 924 

oc WL 24:05 RO l. 47 165.48 0.936 

DC WL 24:27 RO 1. 66 119.60 0.950 

DC WL 24:42 RO 2.21 80.73 0.960 
25:08 RO 1.94 111. 67 122.48 63.09 0.977 
25:19 RO 1.17 84.48 55.94 47.73 0.984 

25:32 RO l.14 116.94 75.12 66.07 0.992 
25:44 0.82 2,287.74 1.029.48 1.258.'26 1.000 13Cl2-2378-TCDF ISO Q 
26:07 RO 1. 87 62.23 65.60 35.16 1.015 

26:19 RO 1.36 73.97 56.72 41.79 1.023 

oc WH 27:43 RO l.17 21.89 1.077 
316-318 6 Peaks .2.737.03 

----------------------- Above: TCOF I TCOD Follows ----------------------

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive • Durham, North Carolina 27713 
Phone: (919) 544-5729 •Fax: (919) 544-5491 

Printed: 09:2J 01/15/98 
22. 



Page No. Listing of T980156B.dbf 

01/15/98 Matched GC Peaks I Ratio / Ret. Time 

Compound/ 

~:::~· .. 
QC.Log omit Why .. RT. OK Ratio Total.Area ... Area. Peak. l .. 

0.65-0.89 

320-322 DC NL 0:00 RO 2.92 8.11 

23:57 RO 0.92 65,379.38 33,869.60 

24:19 0.87 59,733.30 27,747.10 

24: 35 0.78 31.221.50 13,664.70 

25:15 0.79 59.581.60 26,202.80 

25: 31 0.78 41.619.50 lB.188.90 

25:53 0.78 24,108.90 10,533.50 

M 26:17 0.78 56,700.00 24,900.00 

AN 26:23 0.79 1,916.00 846.00 

26:32 0.79 8,622.92 3,816.42 

26:42 0.78 4,560.43 2,002.60 

26:54 0.79 1,903.92 842.47 

27:20 0. 79 1,939.35 858.00 

320-322 12 Peaks 357,286.80 

37Cl-TCOO 

328 DC NL 0:00 l. 55 

DC WL 23:58 525.62 

DC WL 24: ll 161. 64 

DC WLI 24:19 429; 3 6 

24:35 195.74 195.74 

25:00 7 .167. 7l 7,167.71 

25:15 328.34 328.84 

25: 30 214. 57 214.57 

25:43 41.79 41.79 

25:53 129.91 129.91 

I 26: 10 lll.22 lll. 22 

26:23 2.552.42 2,552.42 

26: 32 67.58 67. 58 

26:44 13,542.30 13,542.30 

328 10 Peaks 24' 3.52. 08 

13Cl2-TCOD 0.65-0.89 

332-334 DC NL' 0:00 RO 2.36 4.57 
I 

DC WL, 23:57 RO l. 06 21.19 

DC WL 24:21 RO 1.80 ll.13 

24:25 RO l.19 10. 35 6.96 

24: 36 RO 1.02 5.93 3.41 

24:42 RO 1.21 ll .36 7.75 

25:15 0. 66 . 31. 96 12.75 

25:47 RO l.24 15.35 10. 72 

25:52 RO 1.35 10.07 7.69 

26:12 0.80 2.810.89 1,252.91 

26:22 0.80 2,793.68 l, 241. 17 

' 26:40 0.68 61. 57 24.86 

332-334 9 Peaks 5,751.16 

----------------------- Above: TCOD I PeCDP Follows 

PeCDF 

340-342 

1.32-1.78 

DC NL 0:00 RO 0.60 2.99 

Triangle Laboratories, Inc.® Analytical Services Division 
. 801 Capitola Drive • Durham, North Carolina 2n13 
Phone: (919) 544-5729 •Fax: (919) 544-5491 

Area. Peak.2 .. Rel.RT Compound.Name .. 

0.903-1.045 

o.ooo 
36,937.50 0.908 

31,986.20 0.922 

17,556.80 0.932 

33,378.80 0.958 

23,430.60 0.968 

13,575.40 o. 982 

31,800.00 0.997 

1,070.00 l.001 2378-TCOO 

4,806.50 1.006 

2,557.83 1. 013 

1, 061. 45 1.020 

1,081.35 1. 037 

0. 924-l. 076 

0.000 

0.909 

0. !H 7 

o. 922 

0. 932 

0.948 

0.958 

0. 967 

0.975 

0.982 

0.992 

l.001 37Cl-TCDD 

1.006 

l.014 

0. 924-l. 076 
0.000 

0.908 

0.924 

5.85 0.926 

3.35 0. 933· 

6.42 0.937 

19.21 0.958 

8.67 0.978 

5.69 0.981 

l,557."98 0.994 l3Cl2-1234-TCOD 

1,552.51 1.000 13Cl2-2378-TCOD 

36. 71 1. 011 

0. 931-1. 063 

o.ooo 

ID .. Flags. 

SE 

SE: 

E 

E 

E 

E 

E 
AN 

E 

SURl 

RSl 

ISl 

Printed: O~:~ 01/15/98 
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Paqe No. 

01/15/98 

Compound/ 

3 Listinq of T980l56B.dbf 

Matclled GC Peaks I Ratio I Rat. Time 

M_Z .... QC.Loq Omit Wby •• RT. OK Ratio Total.Area ... Area.Pealt.l .. Area.Peak.2 .. Rel.RT compound.Name .. ID .. Flags. 

340-342 

l3Cl2-PeCDF 

352-354 

352-354 

27:35 RO 1.12 

28:02 1.49 

28:13 1.51 

28:19 RO l.22 

28:34 l.42 

28:43 RO l.06 

28:52 l.33 

29:10 RO l.18 

29:15 RO l.13 

29:27 l.37 

29: 32 

29:41 

29:49 

l.46 

l.41 

l.35 

30:13 RO 1.14 

30:22 RO l.17 

30:40 l.47 

30:53 RO 1.14 

31:09 

DC WH 31 : 3 6 RO 

18 Peaks 

l.46 

l. 84 

l.32-l.78 

DC NL 0:00 RO 2.07 

27:35 RO 3.0i 

27:43 RO 2.39 

DC SN 28:18 RO 3.06 

28: 34 RO 3. 56 

28:41 RO 2.64 

28:52 RO l.17 

29:10 RO 2.74 

·29:15 RO 2.45 

29:32 l. 48 
29:49 RO 2.23 

DC SN 30:00 RO 5.21 

30:12 l.50 

30:21 RO 2.28 

30:39 RO 1.95 

30:46 1.51 

DC SN 30:54 RO 2.76 

31:13 RO 1.99 

31:25 RO 2.97 

15 Peaks 

55,413.47 

155.31 

660.35 

233.25 

39,375.20 

73,995.57 

46,011.30 

72,330.17. 

53,938.09 

38,283.70 

30,715.40 

37,862.00 

50,751.20 

55.766.20 

60,649.53 

14.133.88 

349.78 

10.758.26 

59.85 

641.382.66 

l.48 

47.33 

10.58 

4.00 

16.40 

111.21 

97.90 

48.86 

52.53 

2.616.29 
122.48 

2.45 

2.982.82 

95.98 

8.64 

11.10 

1.48 

39.55 

8.03 
6.269.70 

33.682.70 

92.96 

397.30 

141.78 

23.104.40 

44,977.70 

26,288.10 

43,965.40 

32,785.90 

22, 154. 6·o 

18.253.00 

22' 121. 20 

29,192.10 
33,897.10 

36,865.40 

8,402.58 

212.61 

6,383.54 

56.96 

9.93 

22.88 

115.14 

59.51 

52.45 

50.41 

l,563.18 
106.91 

1,788.54 

85.69 

6.60 

6.68 

30.92 

9. 37 

30,155.70 0.934 

62.35 0.949 

263.05 0.955 

116.24 0.'959 

16,270.80 0.967 

42,337.40 0.972 

19,723.20 0.977 

37,300.30 0.988 

28,987.30 0.990 

16,129.10 0.997 

12,462.40 

15,740.80 

1.000 12378-PeCDF 

l.005 

21,559.10 1.010 

29,724.10 1.023 23478-PeCDF 

31,522.10 1.028 

5. 731. 30 l. 038 

186.43 l.046 

4,374.72 l. 055 

1. 070 

0. 864-1.136 

0.000 

18.56 0.934 

4.15 0.938 

0.958 

6.43 

43.61 

50.92 

0. 967 

0.971 

0.977 

19.16 0.988 

20.60 0.990 

AN 

QSE 
Q 

Q 

Q 

QE 

QSE 
QSE 
QSE 
QSE 
QSE 
E 

QE 
QSE 

AN QSE 
QSE 
Q 

Q 

Q 

1,053.ll 1.000 13Cl2-PeCDF 123 !S2 Q 
48.03 l.010 

l. 016 

l,194.28 l.023 l3Cl2-PeCDF 234 SUR2 Q 
37. 64 l. 028 

3.39 l.038 

4. 42 l. 042 

l. 046 

15.51 l.057 

3.15 l.064 

---------------------- Above: PeCDF I PeCDD Follows -----------·----------

PeCDD 

356-358 
1.32-1.78 

DC NL 0:00 RO 0.78 

28:48 RO l.05 

29:15 1.56 

29:29 RO 1.20 

29:37 1.56 

29:48 RO l.30 

4.74 

61.435.59 
9,538.62 

46,673.06 

9,574.73 

43,682.82 

37,343.20 

5,811.47 

28,369.90 

5,831.93 

26,552.30 

Triangle Laboratories, Inc.® Anal';: ·'cal Ser1ices Division 
801 Capitola Drive• Durham, North C..:.:olina 27713 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

0.939-1.022 

0.000 

35.473.90 
3,727.15 

23,677.70 

3,742.80 

20,355.50 

0.944 
0.958 

0.966 

0.971 

0.977 

SE 

QSE 

SE 

Printed: 09:27 01/15/98 
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Page No. 
Ol/15/98 

Compound/ 

Listing of T980l56B.dbf 
Hatched GC Peaks I Ratio I Ret. Time 

M_Z .... QC.Log Omit Wby .. RT. OK Ratio Total.Area ... Area.Peak.l .. Area.Peak.2 .. Rel.RT Compound.Name .. ID .. Flags. 

356-358 

29:58 
30:03 
30:15 

l. 54 
l.56 
l.54 

30:23 RO 0.84 

30:32 
30:39 
30:59 

1.54 
l.56 
l. 55 

12,463.21 
16,824.40 
22,269.95 

9,757.40 
ll,213.14 
8,843.96 
9,466.30 

.12 Peaks 261,743.18 

7,563.02 
l0,245.50 
13,517.20 
5,930.97 
6, 80l. 76 
5,385.06 
5,749.17 

4,900.19 0.982 
6,578.90 0.985 

8.752.75 0.991 
7.032.66 0.996 
4,411.38 l.001 12378-PeCOO 

3.458.90 l.004 
3. 717 .13 l.015 

AN 

13Cl2-PeCOO 

368-370 

1.32-1.78 0.869-1.131 

368-370 

OC NL 0:00 l.71 
28:48 RO 2.02 

OC SN 28:59 RO 2.38 
29:10 l.35 
29:15 RO 1.26 
29:29 RO 2.15 

·29:48 RO 2.33 
30:03 RO 2.32 
30:14 RO 2.10 
30:22 RO J.33 
30:31 l.50 
30:38 l.51 
31:00 RO 1.85 
31:32 RO 0.80 

12 Peaks 

0.84 

97.82 
2.83 

ll.31 
14.51 
47. 71 
34.04 
27.39 
26.0l 
16.14 

2.110.64 
212.90 
2!.11 

4.59 

2,624.17 

77 .60 

6.50 

8.82 
40.19 
31.13 
24.88 
21. 37 
14.78 

l,264.97 

128.15 
15.30 
2.79 

Above: PeCDO I HxCDF Follows 

'.CDF 
4-376 

374-376 

AX 

M 

MX 

AN 

M 

13Cl2-HxCDF 
384-386 

1.05-1.43 

DC NL 0:00 RO 1.61 
31:57 
32:07 
32:15 
32:23 
32; 32 
32:45 
32:56 
33:02 

33:08 

l.16 

l. 08 
1.26 
1.25 
1.25 
1. 18 
1.09 
1.14 
1.26 

I 33:19 1.25 
X 33:26 RO 1.22 

33:31 
X 34:15 RO 

I 34: 18 
34:24 

DC WH 34:48 
15 Peaks 

1.13 
1.24 
1.25 
1.25 
1. 29 

0.43-0.59 
DC NL· O:OORO l.78 

31:57 RO 2.95 

32:06 RO 3.46 

113. 61 
46.043.60 
65,589.40 
8,046.26 ' 

13. 052. 28 
7,628.20 

474.70 
72.530.90 
49.859.60 

11.269.71 
20, 321.45 

2,970.00 
55,700.00 
2,080.00 
3,130.00 

12.670.00 
566.03 

371,366.10 

8.11 
15.76 

30.67 

24,750.60 
34.007.8o 
4,483.04 
7,247.03 
4,241.09 

256.61 
37,874.50 
26.594.80 
6,290.46 

11. 278. 60 
l,630.00 

29,500.00 
l,150.00 
1,740.00 

7,050.00 

30.78 

70.19 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive • Durham. North Carolina 2n13 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

0.000 
38.36 0.944 

0.950 
4.81 0.956 
7.01 0.958 

18.71 0.966 
13.35 0.977 
10.74 0.985 
10.20 0.991 

6.33 0.995 
845.67 1.000 l3Cl2-PeCOO 123 ISJ 

84.75 1.004 
8.28 l.016 
3.48 l.033 

0. 964-l. 049 

0.000 
·21.293.00 

31,581.60 
3,563.22 
5,805.25 
3,387.ll. 

218.09 
34.656.40 
23.264.80 
4,979.25 

0.968 
0.973 
0. 977 
0.981 
0.985 
0. 992' 
0.997 123478-HxCDF 
1.001 123678-HxCDF 

1.004 
9,042.85 l.009 
l,340.00 l.013 

26.200.00 
930.00 

l,390."00 

5,620.00 

l.015 234678-HxCOF 
1.037 
1.039 123789-HxCOF 

1.042 
1.054 

0.879-1.121 

0.000 
0. 968 10.44 

20.31 0. 972 

AN 
AN 

AN 

QSE 

QSE 

QSE 
SE 

SE 

PR 
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Page No. 
01/15/98 

Compound/ 

5 Listing of T980156B.dbf 

Matched GC ?~aks I Ratio I Ret. Ti~e 

M_Z: .•• QC.Log Omi~ Why .• RT. OK Rat.io Total.Area ... Area.Peak.1.. Area;Peak.2 .. Rel.RT Compound.Name .. ID .. Flags. 

384-386 

HXCDD 
390-392 

390-392 

13C12-HxCDD 

402-404 

402-404 

32:39 RO 2.44 

32:55 

33:01 

33:31 

34:18 

7 Peaks 

0.56 

0.55 

0.55 

0.51 

7.94 

l,995.22 

2,596.73 

2,361.41 

2.166.45 

9,174.18 

12.84 

714 .. 02 

918.19 

833.76 
733.53 

Above: HxCDF I HxCDD Follows 

DC NL 0:00 

32:26 

32: 52 
33:06 

33:16 

33:38 

33:43 

34:02 
7 Peaks 

1.05-1.43 

1.26 

1.22 

1. 06 

1.10 

l.21 

l.21 

l.22 

1.22 

1.05-1.43 

DC NL 0:00 RO l.74 

32:53 1.23 
33:05 

33:17 RO 

33:24 RO 

33:37 
33:43 

34:02 

l.40 

2.56 
0.90 

1.19 
1.17 

1.20 

34:12 RO 2.58 

DC SN 34:17 RO 1.76 

8 Peaks 

62.38 
28,853.00 

62,553.40 
56,085.40 

9,952.74 

7,899.32 

19,074.39 

30,655.00 

215.073.25 

7.17 

30.77 
39.57 

11. 89 

4.82 

1,792.45 
l,899.79 

2.121.26 
8.44 

4.79 

5,908.99 

15,829.50 

32.149.80 

29.366.30 

5,458.82 

4.328.45 
10,486.60 

16.852.70 

16.97 
23.09 

13. 61 
2.67 

972 .14 
1.025.47 

1.155.46 

9.71 

5.26 0.989 

l,281.20 0.997 l3Cl2-HxCDF 478 StJR3 

l,678.54 1.000 l3Cl2-HxCDF 678 IS4 

l,527.65 1.015 13Cl2-HxCDF 234 ALT2 

l,432.92 l.039 13Cl2-HxCDF 789 ALTl 

0. 958-1. 015 

0.000 
13,023.50 0.962 

30,403.60 0.975 

26,719.10 0.982 

4,493.92 0.987 

AN 

E 

QSE 
SE 

3,570.87 0.998 123478-HxCDD 

8,587.79 1.000 123678-HxCOD 

13,802.30 1.009 123789-HxCDD 
AN E 

AN PRE 

0. 970-l. 030 

0.000 

13.80 0.975 
16.48 

5. 31 

2.98 

820.31 
874.32 

965.80 

0.981 

0.987 

0.991 

0.997 13Cl2-HxCDD 478 SUR4 
1.000 13Cl2-HxCOD 678 !SS 

l. 009 l3Cl2-HxCOD 789 .RS2 

3.77 1.014 

1.017 

---------------------- Above: HxCOD I HpCOF Follows ---------------------

HpCDF 
408-410 

408-410 

l3C12-HpCDF 

418-420 

418-420 

DC NL 0: 00 

36:02 
36:18 
36:28 
37:38 

4 Peaks 

0.88-1.20 
1.04 

. l. 02 

1. 03 
1. 04 
1. 04 

0.37-0.51 

DC NL 0:00 RO l.84 

36:01 0.51 

37:38 0.43 

2 Peaks 

26. 79 
74.860.40 
20,983.10 
20,862.80 

14,295.27 
131,001.57 

8.83 
l,614.07 

l.585.38 
3,199.45 

37,798.90 
10,656.60 
10,648.70 
7,303.63 

542. 38 

478.58 

0.998-1.053 
0.000 

37,061.50 1.000 1234678-HpCOF AN SE 

10, 326. SO 1. 008 E 

10,214.10 1.012 
6,991.64 1.045 1234789-HpCOF AN 

'O. 944-1.111 

0.000 
1,071.69 1.000 l3Cl2-HpCOF 678 IS6 

1,106.80 1.045 13Cl2-HpCOF 789 StJR5 

Above: HpCOF I HpCOD Follows ---------------------

Triangle Laboratories, Inc.·~ Analytical Services Divisior, 
801 Capitola Drive• Durham, North Carolina 277~ 3 
Phone: (919) 544-5729 • Fax: (919) 544·5491 
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Page No. 

Ol/15/98 

CompoUDd/ 

6 Listing of T980l56B.dbf 
Matched GC Peaks I Ratio I Ret. Time 

M_Z .... QC.Log Omit Why .• RT. OK Ratio Total.Area ... Area.Pea.lt.l .. Area.Peak.2 .. Rel.RT CcmpoUDd.Name .. ID.: Flags. 

HpCDD 

424-426 DC NL 0:00 

36:19 

0.88-1.20 

RO l . .24 

l. 00 

0.976-l.006 

14.71 0.000 

55 .. 916. 60 . 28, 001. 00 27,915.60 0.979 SE 

37:07 1.00 61.693.40 30,901.20 30,792.20 l.001 1234678-HpCDD AN SE 

424-426 

l3C12-HpCDD 

436-438 DC NL 

2 Peaks 

0:00 

36: 16 

36:32 

0.88-1.20 

RO l. 87 

RO l. 95 

RO 1.70 

117,610.00 

0.973-1.027 

4.94 0. 000 -

27.99 26.75 13.72 0.978 

15.22 i2. 71 7.46 0.985 

37:05 l.02 l.825.51 920.80 904. 71 1.000 l3C12-HpCDO 678 IS7 

37:19 RO 1.64 33.58 27.0l 16.46 1.006 

436-438 4 Pea.ks l.902.30 

---------------------- Above: HpCOD I Octa-COD and CDF Follows ----------
OCDF 0.76-1.02 0.902-1.098 

442-444 DC NL O:QO RO 1.37 l.87 0.000 

39:06 RO 0.73 41.83 19.70 26.82 0.955 

41:11 0.90 24.908.70 ll, 813. 90 13.094.80 1.006 OCOF AN 

442-444 ,2 Peaks 24.950.53 

ocoo 0.76-1.02 0.902-1.098 

458-460 DC Ni. 0:00 RO 0.54 0. 98 0.000 

40:58 o.a1 41. 736. 70 18,575.70 23.061.00 l.000 OCDD AN S: 

458-460 l Peak 41. 736. 70 

l3Cl2-0COD 0.76-1.02 0. 998-l. 006 

I \70-472 
. I 

0:00 RO l. 83 l.76 0.000 DC NL 

40:57 0.95 2.788.49 l.355.47 l.433.02 l.000 l3Cl2-0CDD Isa 

DC WH 41:22 0.82 2.91 l.010 

470-472 l Peak 2.788.49 

I 

Colwm Description ... '........ "Why" Cede Description......... QC Leg Desc ........ . 

M_Z -Nominal Ion Mass(es) WL-Below Retention Time Window A-Peak Added 

.. RT. -Retention Time (rrm:ssl WH-Abcve Retention Time Window 
' Rat.l -Ratio of M/M+2 Ions SN-Below Signal to Noise Level 

OK -RO=Ratic Outside Limits <M-Below Method Detection Limit 
Rel.RT-Relative Retention Time NL-Channel Specific Noise Level 

••• End cf Report ••• 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive • Durham, North Carolina 27713 
Phone: {919) 544-5729 • Fax: (919) 544-5491 

K-Peak Kept 

D-Peak Deleted 

T-Time Changed 

M-Peak Area Changed 

N-Name Changed 

X-S:t.'1.er Inter'ference 
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ri.le:1'980l56 ll-810 Acq:6-JAN-98 l8:23r23 EI+ Vo.ltage SIR 70T Noiae:3568 
303.9016 r:2 BSUB(2S6,30,-J.O) PJCD(9,S,S,O.OS\,l4272.0,l.OO\,r,T) Ezp:NDJJ!il1:JS 
'l'JlIAm;LE LABS Te.rt::rLil44376 ll7-l20/2l6/2l7/2l8 I11J. 'J!I1a: • .3.8:26 
lOO AS. 8 A6. SES 3. 2. 7EB A4. EB• 2.8711'11 

A2.52E 
so 
60 

40 

:zo 

6.6E7 

5.2E7 

3.9E7 

2.6Z7 

l.3E7 

o'.......,.:..,....:...,..........,...1-~4-~--1--...... ...1..r--;i'"'=..,....~......,__,"f-...,_.....,.~ ..... ..,....~__,=--,._~i....,.~f!-l.i-....... _..P... ...... -+~--....-..,..._ O.OEO 
:Z3: 00 :Z4 : 00 :ZS: 00 :Z6: 00 :Z7: 00 

ri.le:1'980l56 ll-810 Acq:6-JAN-9S lS::Z3::Z3 EI+ Voltage SIR 70T Noise:l092 
305.89S7 r:2 BSUB(256,30,-3.0) PJCD(9,S,5,0.05\,4368.0,l.OO\,r,T) blp:BDB5Jj][S 
'l'BIAM;I;E LABS Te.rt::TLil44376 ll7-l:Z0/2l6/2l7/2l8 DIJ. 'J!I1a: • Jl.Jh:Z6 
100 A3. lES S. ESA6. SES ES A4. 4Ell 3 .25EIB 

80 

60 ! 
I' 

' 40 

:zo 

0 
:Z3: 00 24: 00 .2S: 00 :Z6i 00 

rile:T980l56 111-SlO Acq:6-JAN-9S lS:23:23 EI+ Voltage SIR 70T Noise:55.28 
315.9419 r:2 BSUB(2S6,30,-3.0) PJCD(9,5,S,0.05't.,.22ll2.0,l.OO\,r,T) Ezp:NDB5113S 
TRIAm;LE LABS TtUt::TLill44376 ll7-l.20/2l6/2l7/.2l8 INJ'. rIHE • .J.:8:26 

l:~ Al. 3E7 

40~ 
.20 

Al. OlE6 Al .22E6 Jt6.S6E5 

Tiae 

6.5E7 

5.2E7 

3.9E7 

2.6E7 

l.3E7 

O.OEO 
Tillle 

.2.6E6 

2.lE6 

l.6E6 

l.OE6 

S • .2E5 

O.OEO O..l-.,.,....,...."""""c:::;:=~:::::...o;e:=""'-.;;:::....,:~~,.::..;:,,,...-4-:....,..'-=r.L..;;....::;;.-~"'4--.:it---:-...4.:.~~....,,..-,.--~~..,.......,...__,..--,.-..~ 
.23, oo .24, oo 25, oo 26·~ oa :z1: ao 

rile:T980l56 ll-SlO Acq:6-J'1lN-98 18:.23:23 EI+ Voltage_ SIR 70T Nad:.se:!992 
3l7.9389 r:2 BSUB(256,30,-3.0) P!CD(9,5,5,0.05\,796S.O,l.OO\,r,T~ Ezp:NDBS'tiJJS 
TRIANGLE LABS TtUt:TLI/144376 ll7-l20/216/2l7/2l8 INJ'. TIME "' .II.:8:26 
100 Al. 6E1 

80 

60 

40 

20 
A9.3SE5 

23, oo 24, oo 25: oo 26~00 

rile:T980l56 lll-810 Acq:6-J'AN-9S 18:23:23 EI+ Voltage SIR 70T 
330.9792 r:2 Ezp:NDBSUS 
TRIANGLE LABS TtUt::TLil44376 ll7-l20/2l6/2l7/2l8 
100 2 ·l6 24:09 :Z4:50 25:10 25:29 

80 

60 

40 

20 

Jl.18: 26 

27: 00 

23:00 24:00 25:00 26:00 :Z7:00 
rile:T980l56 ll-810 Acq:6-JAN-9S 18:23::23 EI+ Voltage SIR 70T 
375.8364 r::z Ezp:NDBSUS 
TRIAJlGLE LABS Te.rt::TLil44376 117-120/216/217/218 INJ. 'J!I1a: • Jl.<8:26 
100 :Z7·01 

80 

60 

40 

20 
2S:20 26:06 

Tillle 

3.4E6 

2.SE6 

.2.lE6 

l.4E6 

6.9E5 

O.OEO 
Tillle 

l.6E7 

l.3E7 

9.7E6 

6.SE6 

3 • .2E6 

O.OEO 
Tillle 

l • .2E6 

9.3ES 

7.0ES 

4. 7ES 

27:24 2.3E5 

0'..J......-----~----..... ~...-...--.----..-...,.... ............. ~.,.......,...""""~~..-....... ~ ...... ~ ...... --..... ~~--..1...,~.;.....~~~'°'~ O.OEO 
23:00 :Z4: 00 25100 ~e 
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7il.e:T980l56 ll-BlO Acq:6-JAN-98 l8123123 EI+ Volt.llge SIR 70T Noiaer6684 
3l9.8965 F:2 BSUIJ(256,30,-3.0) PICD(7,5,3,0.05\,26736.0,l.00\,7,T) Zzp1NDB5US 
TRIANrar.E LABS 'I'ezt::'l'r.Il44376 ll7-l20/2l6/2l7/2l8 INJ. 'l'IKE • l8:26 
lOO A2. 77E8 

A2.62EB 
A2.56E8 

Al.37E8 Al.05E8 

A3.82E7 

6.4E7 

5.l:E7 

3.9E7 

2.6E7 

l.3E7 

O•..i.,..1-...,.1. __ .,.....:.....,....>......,l.--+...--.---.---4---1"---......;;;;:o,...+-~~_...:_... __ ..;::::.~~-4.-~......:::....,--_,.~Qo.--..---.--.....,.L.O.OEO 
24:00 25:00 26100 27:00 

· 7il.e:T980l56 ll-8iO Acq:6-JAN-98 l8:23r23 EI+ olt:age SIR 70T Noiaer2288 
32l.8936 F:2 BS'O'IJ(256,30,-],0) PICD(7,5,J,0.05\ 9l52.0,l.00\,7,'I') Zzp:NDBSUS 
TRIANGLE LABS 'I'ezt::'l'r.Il44J76 ll7-l20/2l6/2l7/ l8 INJ. 'l'IKE • l8:26 
lOO A3. OE8 A3.34E8 

80 AJ.27E8 

Al. 76E8 
l.36E8 

A2.34E8 

'I'.i.Jae 

6.4E7 

5.lE7 

3.9E7 

40 2.6E7 

20 l.3E7 

01,.L-...,..l.--_.l._,....>......,J..--+..._,.---.---~--l'--,.....;;.;:,,...+-4-..l..,.....i.....,...--_;:::'""4~~!>-~~------"C:..--..-...... --...,..t.O.OEO 
24:00 25:00 

7ile:T980l56 ll-,BlO Acq:6-JAN-98 l8:23:23 EI+ 
33l.9368 F:2 BSUIJ(256,30,-J.0) PICD(7,5,3,0.0S\, 
TRIANGLE LABS Tezt:TLil44376 ll7-l20/2l6/2l7/ 
100 

80 

60 

40 

20 

26.: 00 27:00 
lt:age SIR 70T Noise:JOSl 
2204.0,l.OO\,F,'I') Ezp:NDBSUS 
8 INJ. TIME • 18:26 

Al. SE7 
Al.24E7 

Time 

J.7E6 

3.0E6 

2.2E6 

l.SE6 

7.SES 

o.....,. __ -,....---.---,,........,.--....,..--...... --..----....--..---.----.-+-...---.--....,_ ...... ..,_ ...... ,.__.,--....,..---.---...---.---..---.---.....,._o.oEo 
24~00 25:00 26:00 27:00 Ti.me 

File:T980l56 ll-810 Acq:6-J7!N-98 l8:23:23 EI+ ltage SIR 70T Noise:l292 
333.9338 r:2 BSUB(256,30,-J.O) PICD(7,5,3,0.05\, 168.0,l.OO\,r,TJ Ezp:NDBSUS 
TRIANGLE LABS Tezt:TLil44376 ll7-l20/2l6/2l7/2 8 INJ. TIME • 18:26 
100 ' Al. 6E7 

Al.5SE7 
80 

60 

40 

20 

4.6E6 

3.7E6 

2.8E6 

l.9E6 

9.3E5 

o.....,. ______ ...... ....,. __ ..,.... __ ...... ....,.---.---...---.--...... ---.-+-..---..--"--~--~----------------~----..... --~o.oEo 
24 ~ 00 25: 00 26: 00 27: 00 Time 

File:T980156 111-810 Acq:6-JAN-98 18:23:23 EI+ lt:age SIR 70T Noise: 773 
327.8847 F:2 BSUB(256,30,-J.0) PICD(7,5,J,0.05\, 092.0,l.OO\,F,T) Ezp:NDBSUS 
TRIANGLE LABS 'l'.ezt:TLil44376 117-120/216/217/2 8 INJ. 'I'IHE • 18:26 
100 Al. SES 

80 

60 

24:00 25:00 
7ile:T980l56 ll-810 Acq:6-J1lN-98 18:23:23 
330.9792 7:2 Ezp:NDBSUS 
TRIANGLE LABS Tezt:TLil44376 ll7-l20/2l6/2l7/2 
lOO 24 ·09 2 :,, 24 24 ·SO 25:10 

60 

26:00 
70'I' 

l.6E7 

l.3E7 

9.7E6 

40 6.4E6 

20 J.2E6 

o.....,. __ ..,....--..--.---.---..---.---.----.---..--....--....... -+-....---.---.---~ ...... --------------------..--..---L.0.0:EO 
24:00 25:00 26:00 27:00 'I'u 

231 



ril.e:T980l56 ll-8l0 Acq:6-JAN-98 l8:23:23 EI~ Volta~e SIR 70TNoiae:908 
339.8597 r:2 BSUB(256,30,-3.0) P1'JJ(7,S,3,0.05,,3632.0,l.OO,,r,T) ~:NDBSUS 
TRIAN!;LE LABS Tezt:'rLil44376 l 7-l20/2l6/:Jl 2l8. . INJ. 7'IJa • l8:26 
100 A4 OE8 A4. 0 8 A2.2lE8 3. 9E8 6.3E7 

80 5.0E7 

60 3.SE7 

40 2.5E7 

20 l.3E7 

o . .......,..._-+---...---.--...... ---.-__.,,__ ...... +-...,._..-._. __ ,..._l-i'"'-+'r-~,......._,......,...,.......,.:.,.......i..,.,_~-'-..,...lo--.-...... .....i:....-..._.,.... __ ,......-.i-0.0EO 
28:00 29:00 

rile:T980l56 ll-BlO Acq:6-JAN-9 l8:23:23 EI 
34l.8567 r:2 BSUB(256,30,-3.0) (7,5,3,0.0 ,,6 
TRIANr:LE LABS Tezt:'rLil44376 l 7-l20/2l6/:Jl /:Jl 

3l:OO r.iiae 

lOO A4 JES A3. 3 8 6.5E7 

80 Al. lE A2.l6E8 5.2E7 

60 3.9E7 

40 2.6E7 
AS.73E7 

20 l.3E7 

O'.J..,'--4---...---.---..---.---~..i...,..;.....;i;...,..~,._.......,,..._~.._!lt-.:.t"-,.......J'-r...lo.-r-..... :,..-...&..,f--.:O.,--'-~--............ """"'....-:"'-..-.......,---.Lo.oEO 
28:00 29:00 

rile:T980156 11-810 Acq:6-JAN-9 18:23:23 EI 
351.9000 r:2 BSUB(256,30,-3.0J P. (7,5,3,0.0 
TRIANbLE LABS Tezt:'rLill44376 l 7-120/216/21 

Time 

lOOi S.2E6 
80 4.2E6 

60 3.lE6 

40 2.lE6 

20o1'...,....c.......-...... --....---..-.......,--.....,..~~ ...... p.........,.--"T'-~..-""4-r~_,.-=::,-.......,--~~-l?--..--.....,.---.---.,...........,,......._,..---.---~l.OE6 ] O.OEO 
I 30:00 3l:OO Time 28:00 

rile:T980156 ll-810 Acq:6-JAN-9 
353.8970 r:2 BSUB(256,30,-3.0) 
TRIANbLE LABS Tezt:TLI/144376 l 
100 

80 

60 

29:00 
l8:23:23 EI 

(7,5,3,0.0 
7-120/216/21 

Vol 
\,ll 

218 

~SIR 70TNoise: 0 
O. ,l.OO,,r,T) Ezp. BSUS 

INJ'. TI 18:26 
Al. 9E 

Al.0 7 
3.6E6 

2.8E6 

2.lE6 

40 l.4E6 

20 7.lES 

O·...i...,---.----.---..---.----.---...-...o;:=T-"'T"--.,..--"li--!-r---'IT-"'!-,....."""---.--'-...-.l...f=>-...,...--.,............, ....... .....,.--........ --..---.--~o.oEO 
28: 00 29: 00 

Pile:T980156 11-810 Acq:6-JAN-9 18:23:23 EI 
330.9792 r:2 Eip:NDBSUS 
TRIANbLE LABS Tezt:TLil44376 

30:00 
70T 

INJ'. 

31:00 Time 

18:26 
100 27:49 l.6E7 
--:t~~~~~~~~-7~--:-:~~~~~~~~~-;.:.&.~~~~t.-~ 
80 l.3E7 

60 9.7E6 

40 6.4E6 

20 3.2E6 

o.....,...-....... __ ~---.---.----.---.---....-1--..---...--....--1~--..,._-+-.----.--...... --......... --+---....--..--...... --...---..----.....---.--........ o.oxo 
28:00 29:00 

rile:T980l56 11-810 Acq:6-JAN-9 18123123 EI 
409.7974 r:2 Ezp:NDBSUS 
TRIANr:LE LABS Tezt:TLil44376 ll -120/216/21 218 
100 

80 

60 

40 
29:26 

30:00 
70T 

INJ'. TIKit • 

I 
18:26 

31:00 

31·11 

Time 

6.2E5 

4.9E5 

3.7E5 

:J.5E5 

20 l.:JES 

O..l...,.--.---...---.--_,.---.---..-...... =::::::;.c=>-.,........;~~"'-.;.....:~,e;...-:i.--"""':::....~:.......,::::.......-..... ~-t;-..'l"""f'-..t.,.-~..---.-L.-.t.0.0EO 
28:00 29:00 2'.U.e 
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.l. e: : : + o t;Te o.J.se: 
JSS.8546 7:.2 BS'C1B(.2S6,JO,-J.0) PJCD(7,5,J,0.05•,5752.0,l.00',7,r) Ezp:BDBSUS 
TRIANGLE LAJJS rezt:rI.I#44376 l7-120/2l6/2l7/2lB INJ. nKE • 18:26 
lOO AJ JES A2 4EB A:Z. 6EB 6.5E7 

BO 5.2E7 
Al.JSEB 

60 3.9E7 

40 Al.02EB 2.6E7 

20 l.3E7 

o-+-r-f-.,....,..,...,...;11..,..,..,...,..,..,.....,.+,,....., ....... .....,.+.."'T"'f..,..,.....,.....,...,......-i"f-.,..,..t-o-o,...,......,...,.....,,..,..,......,.-w.,..,...,,. ...... ,.....,.....,........+.-.-l..,.....,..,....,..,....,..,...,..,..,..,.~o.oro 
28: 4 8 29 ,· 00 .29: l2 .29: .2 

7ile:T980l56 ll-810 Acq:6-JAN-
357. 85l6 7:2 BS'C1B(256,30,-3.0) 
TRIANGLE LAJJS Tezt:rI.Il44376 
lOO A3. SES A2 

BO 

60 

40 

:JO 

.29 36 29:48 30:00 30:12 30::J4 30:36 30:48 31:00 
B iq:23:23 EI+ Voltat;Te SIR 707' 11oise:l849 
PJaJt7, 5,3, 0. 05,, 7396. O,l. 00,,7, T) Ezp:NDB5US 
17-1.20/216/217/218 INJ. TIME • 18:26 
7EIJ l A2. 04EB 

AS. 75E7 

3~74E7 
A6.58E7 

.28:48 .29:.00 29:l2 .29:.24 .29:36 29:48 30:00 30:12 30:.24 30:36 30:48 31:00 
rile:T980156 11-810 Acq:6-J7Ul-98 18:.23:23 EI+ Voltage SIR 70T Noise:.263 
367.8949 r:.2 BSUJl(.256,30,-3.0)iPKD(7,5,J,0.05\,1052.0,l.OO\,r,r) Ezp:NDBSUS 
TRIANGLE LABS Tezt:TI.Il44376 ll7-120/2l6/2l7/218 INJ'. TIHE • 18:26 
lOO ' I ' Al. 6E7 

80 

60 

40 

20 

I 
i 
I 
I 
i 
I 

31: 12 3l: 24 rue 

6.5E7 

5.2E7 

3.9E7 

.2. 6E7 

l.3E7 

O.OEO 
31:12 31:24 Tiale 

4.0E6 

J.2E6 

2.4E6 

l.6E6 

8.lES 

! 
o.....,......,.:;;...~ .......................................... ...,..,..,...;;;;;>o,......,..,..,..,..,...,.:;~ ............. ,..,..,.....,..,.."""' ........... ,...,......._~;:;....~,,_. ...... ....., ........................... __ .................... ........ 

28:48 29;00 .29:12 29:24 29:36 29~48 30:00 30:12 30:24 30:36 30:48 31:00 
File:T980156 ll-810 Acq:6-JAN-98 18:23:23 EI+ Voltage SIR 70T Noise:l56 

O.OEO 
31:12 31:24 TiJJJe 

369.8919 r:2 BSUB(256,J0,-3.0) PKD(7,5,3,0.05\,624.0,l.OO\,r,r) Ezp:NDBSUS 
TRIANGLE LABS Tei:t::TI.I#44376 17-P0/216/217/218 INJ'. TIHE =- 18:26 
100 ' AB. 6E6 2.7E6 

80 2.2E6 

60 l.6E6 

40 l.1E6 

20 5.SES 

O•+.,..,..,"'FT.,.,...,..,..,..,..,......,..,..'P'T",..,..,........,..,-f::i.,...-f-,..,..,..,...,..'F°"'.,..,...,..,..,..,..,.....,......~......,..,..,..,.4..,..,..;:;,~,..,_,.....,.....,......, ...... ...,..,. ........ ..,..,..,.....,.......,......,..,J..O.OEO 
.28:48 .29iOO .29:1.2 29:.2 .29136 .29:48 30:00 30:1.2 30:24 

rile:T980l56 ll~BlO Acq:6-JAN- B li:.231.23 EI+ Voltage SIR 70r 
330.979.2 r::i Ezp:N1JB5us I 
TRIANbLE LABS rezt:rI.Il44376 l7- 20/216/217/218 

30:36 30:48 31:00 31:12 Jl:.24 rae 

~ll~O~Oi...~r+.!i;.,l.2~8~·5~7...-~2*"u_;~~~-"!2~~~:::;:~'fil'~:-:l177Tf7J.~-:--~-;a:;,-.~""'C:::r~::::;;::::::;~~~l.5E7 

40 6 • .2E6 

20 3.lE6 

0 O.OEO 
28:48 29i00 29:l2 29r.24 :J9 .36 .29:48 30:00 301l:J 30:24 30:36 30:48 31:00 Jl:l2 31:24 T.tae 
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'ile:X980l56 ll-396 Acq:6-J11N-98 18123123 EI+ Voltage SIR 70T Noi••140805 
373.8208 r.:3 f11J(256,30,-3.0) PlCD(7,5,3,0.05\,l63220.0,l.OO\,,,~) 11:Zp1BDB5US 
ftIANGLE s Tu:t:XLI#44376 ll7-l20/2l6/2l7/2l8 ncr. ma - 18126 l:: ·1· EB A3 9 A3. lEB 

40 
A8.69E7 

20 I 

6.6E7 

5.2E7 

3.9E7 

2.6E7 

l.3E7 

. ....,_. __ .... --<~"-..:.."--..:..""""-"'-...,,..----+--+....,--.._..,.,. .... _,.-"'--..-...;:.....+----.----...-----""'".._--_,._,.. ____ ,...... __ ..__._o.oEo 
34:00 

123 EI+ Voltage SIR 70 Noi••125358 
Sf1B(256,30,-3.0) PlCD(7, ,3,0.05\,l0l432.0,l.OO\ ,,T) 1!:Zp1NIUSUS 

S Tu:t:TLil44376 117-120 216/217/218 I ;;. TINE • 18:26 
6EB AJ 7E8 A2. SES 

A6.91E7 

Ti.Ille 

6.5E7 

5.2E7 

3.9E7 

2.6E7 

l.3E7 

'-l..,....l.--l,X......1...:;.'--~......::.....~:.......,.....-......+-4-'-,.........._...,;loo-"'--.-~--.--~..+---_.---.....,.----,......:::::::::...,....~-...----...---~...i;..O.OEO 
33:00 34:00 

l-396 Acq:6-J'AN-98 18:2 :23 EI+ Voltage SIR 70 Noise:4787 
S01J(256,J0,-3.0J PTJJ(7, ,3,0.0S'\,19148.0,l.OO\, ,TJ Exp:NDBSUS 

Xezt:TLI#44376 ll7-l20 2l6/2l7/218 I ;;. 'I'IHE • 18:26 
9. 8E6 A8.34E6 

Ti.Ille 

2.6E6 

80 A7.34E6 2~0E6 

60 l.5E6 

40 l.OE6 

20 S.lES 

O.i.,.~.::::::i.,..::~.._ .... ._----.----.... ---,i.:......+....J..,r--~"l'-.... ""l"--"'-r--~...:---..----....----,......"-..,....~~----,......--..,...~O.OEO 

80 

60 

32:00 

. JJ: 00 1 34: 00 Xi.Ille 
l-396 Acq:6-J'AN-98 l8:2 :23 EI+ Voltage SIR 70T Noise:2684 . 
S01J(256,30,-3.0J PTJJ(7, ,J,O.OS'\,l0736.0,l.OO'\, ,T) Exp:NDBSUS 
Tezt:TLil44376 ll7-l20 216/217/218 z';:r. 'I'IHE - 18:26 

l. BE7 Al.53E7 4.9E6 

Al.43E7 J.9E6 

Voltage SIR 70T 

I ;;. 

18:26 

33:09 
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i a: cq: - : 1 + o g• ise: 
389.8l56 ,,3 BSUB(256,30,-3.0) PJCD(7,5,3,0.05\,695l6.0,l.OO\,,,'l') Jlzp1NDB5US 
'1'RIAM:LE I.ABS 'l'1Ut:'rLil44376 ll7-l20/2l6/2l7/2l8 INJ. '.rIHE • 18:26 
100 A3. EB A2. 4E8 

·, 

Al.58E8 ' 80 

60 
Al. SES Al.69E8 

40 

A5.46E7 

32:24 ' 32:36 32:48 33:00 33:12 33:24 33:36 33148 34:00 34:12 
rile:'l'980l56 ll-396 Acq:6- -98 18:23123 EI+ Voltage SIR 70'l'Noise:l38ll 
391.8127 ,,3 BSUB(256,30,-3.~) PJCD(7,5,3,0.05\,55244.0,l.00\,7,'l') Jlzp:NDB5US 
!1.'RIANGLE I.ABS 'l'ezt1'rLI#4437 ll7-l20/::Zl6/::ll7/:Zl8 IIIJ. 'l'IHZ • 18:26 
100 4E8 A2. 67E8 i 

80 

60 

40 

20 

Al.30E8 

A4.49E7 

\ 
A8.S9E7 .Al.38E8 

6.4E7 

5.l.!'7 

3.8E7 

2.6E7 

l.3E7 

O.OEO 
34:24 'l'ilDe 

6.5E7 

5.2E7 

3.9E7 

2.6E7 

l.3E7 

O.OEO o....i..,....,...,.::.,....,-"'.,_,........,..,... ...... ......,. ............ ;,....~""'""......,.....,...;""""~....roi,...,....,...,..,...,...,...~.....+...,;..,....;:..'!""'l"'.,...,.-tL,...,.....,......,._...,...,...,...,...,...,..,.....,.."T"""!....,...~ 
32:24 32:36 32~48 33:00 33:l2 33:24 33:36 33~48 34:00 34:l2 

rile:T980l56 ll;396 Acq:6- -98 l8:23:23 EI+ Voltage SIR 70 Noise:2780 . 
40l.8558 ,,3 BSUB(256,30,-3.pJ P1CD(7,S,3,0.0S\,lll20.0,l.OO\, ,T) Ezp:NDBSUS 
TRIANGLE LABS Tezt:'rLil4437 ll7-l20/2l6/2l7/2l8 Ilf.7. 'l'IHE • 18:26 
100 A9.72E6 Al. 6E7 

80 

60 

40 

20 

34:24 Time 

3.JE6 

2.6E6 

2.0E6 

l.3E6 

6.6ES 

O·~.,...,...,...,....,...,....,....,...,_,....,...."T"""!_,....,...,...,..,....,...,...,...~'l'""r"'~~....,....,.......,..,...,...;........,...i,...;....,,.....;:::'"'"'°.,...,...,...~.,....,...,:::;"""".,...,....,..,..,..,...........,..,...~ 
32:24 32:36 32:48 I 33:00 3J~l2 33:24 33:J6 33~48 34:00 34~12 

ri1e:X980l56 11•396 Acq:6-JAJ!-98 18:23:23 EI+ Voltage SIR 70 Noise:l60l 

O.OEO 
34:24 Time 

403.8529 ,,3 BSUB(256,30,-3.0) P1CD(7,S,3,0.0S\,6404.0,l.OO\,~,'l') Ezp:NDBSUS 
TRIANGLE LABS 'l'ezt:TLI/144376 ll7.·l20/2l6/2l7/2l8 2!NJ· TIME • l8:26 
100 AS. 2 0E6 A9. 6E6 2.8E6 

80 2.3E6 

60 l. 7E6 

40 l.lE6 

20 S.6ES 

o....,.. ....... ,......,....,,...,...,....,...,....,....,.....,.......,....,......,.'!-,..,....,...,...,......, ...... .,.... ...... .,....,. ...... ,.......,...,,...,.......,..,....'i-lr..,...,,.......,..,...~;..,...,.........,::::,..,...,..,..,....,...,,...,...,..,..,.......4-o.oEo 
32:24 32:36 32:48 33:00 33:12 33:24 34:00 34:12 34:24 Time 

'il.e:'l'980l56 ll-396 Acqr6- -98 18:23:23 EI+ Vol.Cage SIR 
392.9760 r:3 EzprNDBSUS 
TRIANGLE LABS 'l'ezt: rr.Il443 7 
100) 32:23 32·34 32:46 

so 

60 

40 2.9E6 

20 l.$:86 

0 
32:24 3~:36 32:48 33:00 33tl2 33124 33:36 33:48 34:00 34:12 34:24 

235 



7ile:T980l56 ll-563 Acq:6-J11.N-98 18:23:23 EI+ Voltage SIR 70TNoiaei68l4 
407.7818 7:4 BSC1B(256,30,-3.0) PJCD(7,5,3,0.05\,27256.0,l.OO\,r,r) Ezp1NDB5US 
'.rRIANGI.E LABS Tez1::TLil44376 ll7-l20/216/2l7/2l8 ni.:r. rI1a • 18:26 
100 A3 BES 

80 

60 

40 

20 

A1.06E8 

A7.30E7 

6.6E7 

5.2E7 

3.9E7 

2.6E7 

l.3E7 

O·_,_.,~.,...,.. ........ ~'l""P"~-.-,...;:.~...,....~'T""T..,...~-.-.-.-...... -.-.-.-,...........,...,...,....,....,..,....,....,..,...,...,........,...,....,:...,........,_...,...........,...,....,.............,,..,...,...,....,....~ O.OEO 
36:00 36:12 36:24 36:36 36:48 37:00 37:12 37:24 

7ile:T980l56 ll-563 Acq:6-J11N-98 ~8:23:23 EI+ Voltage SIR 70T11oiae16578 
409.7789 7:4 BSC1B(256,30,-3.0) P1CD(7,5,3,0.05\,26312.0,l.00\,7,:t:') Ezp:NDBSUS 
'.rRIANrOI.E LABS Tez1::TLil44376 ll7-l20/2l6/2l7/2l8 I11J. rI1a • 18:26 
100 A3 ES 

80 

60 

40 

20 

Al.02E8 

A6.99E7 

37:48 38:00 Time 

6.5E7 

5.2E7 

3.9E7 

2.6E7 

l.3E7 

o_,_.,~ .............. ::::;-'l""P"~-.-,...;:.~.......,~'T""T ....... ,..,...,...,...,..,....,.....,....,...,...!""'l""...,....,...,.......,...,...,....,...,...,....,...,....,..,...,...~..,..,.-?-~-r-r-.-....... ...,....,.,.,,_..,.........,...,~ O.OEO 
36:00 36:12 36:24 36:36 36:48 37:00 37:12 37:24 37:36 

7ile:T980l56 11-563 Acq:6-J11N-98 18:23:23 EI+ Voltage SIR 70T Noiae:5649 
417.8253 F:4 BSC1B(256,30,-3.0) PJCD(7,S,3,0.0S\,22596.0,l.00\,7,T) Ezp:NDBSUS 
TRIANGLE LABS Tez1::TLil44376 117-120/216/217/218 INJ. 'l'IKE • 18:26 
100 AS. 2E6 

80 

60 

40 

20 

A4. 79E6 

37:48 38:00 38:12 Time 

l.2E6 

9.6E5 

7.2E5 

4.8E5 

2.4E5 

0'~'-.---,..:;::;:::;:a....,._.:;::;::.,...,..~ ................ .c;ac:;..,..::;::::;::::;::=;::::r;""?;:,,..::;;::;;.,..""'"'..,...,...,..., ..... _..~ ............ :::;..:i=?'?'F:;:::;:o"'!"";~ ............ :=r.. 
36~00 36:12 36:24 36:36 36:48 37:00 37:12 37:24 37:36 

O.OEO 
38~12 

7ile:T980l56 11-563 Acq:6-J11N-98 18:23:23 EI+ Voltage SIR 70T Noise:3066 
419.8220 F:4 BSC1B(256,30,-3.0) PJCD(7,5,3,0.0S\,l2264.0,l.OO\,r,T) Ezp:NDBSUS 
rRIANrOLE LABS Tez1::TLil44376 117-120/216/217/218 INJ. TIHE • 

37:48 38:00 Time 

100 Al.07E7 2.SE6 

80 2.0E6 

60 l.5E6 

40 9.9E5 

20 5.0E5 

o_,_~ ................ .;;::.,..,...,..._,_,,_..,.... ...... ..,...,........,...,,.........,...,,.........,...,,.............,,...........,...,......,...,...,.... .................................... """'...,...,......,..;;;::...-.-....,....,... ............ ....,. ............ ~o.ozo 
36:00 36:12 36:24 36:36 36:48 37:00 37:12 37:24 37:36 37:48 38:00 38:12 Time 

7ile:T980156 ll-563 Acq:6-JAN-98 18:23:23 EI+ Voltage SIR 70T 
430.9729 F:4 Ezp:NDBSUS 
TRIANGLE LABS Tezt:TLil44376 117-120/216/217/218 
100 36:42 36:50 37:00 37:22 5.2E6 

-r--r::---=~~----=-==~~~£:;;r---~~-;-;::;;;;;--.oo...--~~"-'7-~::..=-°'""-r--~ 
4.2E6 

--+-"~~~=-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-~.l..J.E6 

40 2.lE6 

20 l.OE6. 

O·-+-....,.-,-,.....,.. ...... ,.........,...., ...... .,.....,....,...,.....,....,....,.....,....,....,.....,..-.-,.....,..-.-,.....,..-.-....,....,...,,.........,,...,.......,....,....,...,...,...,.......,...,....,.......,_.,....,.....,....,....,...........,....,...........,....,...........,....,...........,....,.......-r-O•OEO 
36:00 36:12 36:24 36:36 36:48 37:00 37:12 37:24 37:36 37:48 

7ile:T980l56 ll-563 Acq:6-JAN-98 18:23:23 EI+ Voltage SIR 70T 
479. 71.65 7:4 Ezp:NDB5US 
'.rRIANGLE LABS 'rez1::TLI#44376 117-120/216/217/218 INJ. ma - 18:26 
100 36•14 

80 

60 

38:00 38:12 Time 

4.8E5. 

3.8E5 

2.9E5 

40 l.9E5 

20 9.5E4 

0·4-............ -.-....... ..,.t.. ........ ~o:;oo...,...,...,...,..,...,...,...,....,...,...,...,.."l"'"l.,,,..,.....,...,l"'l"'Pl::::;...,..,....,....,.. ....... .,...,,..,...,...,...,..,....,....,......,...,...,...,...,....,.. ........ ...,........,_,..,...,.~o.oxo 
36: 00 36:12 36:24 36:36 36:48 37: 00 37:12 37:24 37:36 37:48 38:00 38112 rae 
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: I + 0 ge :J.•81 

423.7766 r:4·BSUB(256,30,-3.0J P1CD(7,5,3,0.05\,l7896.0,l.00\,7,T) Ezp1NDB5US 
TRIANr:LE LABS TeJCt:TLil44376 117-120/216/217/218 IBJ. TIME • 18126 
100 A2. OEB A3. 9ES 6.3E7 

80 5.1.E7 

60 3.8E7 

40 2.5E7 

20 l.3E7 

O·-+-,.....,.~..,..,. ...... ......;;:;,,.. ... .,..,..,..,.....,....,.....,..,... ....... .,....,.....,,..,..,.....,.....,.......,..,..,.....,...,.:;..,..,..,.....,..,..,..,...,..;::;::;o.l"'P"'l..,..,. ....... ..,..,.,........,.._.,,..,........,.....,.....-1-
36 :l2 36:18 !36:24 36:30 36:36 36:42 36:48 36:54 37:00 37:06 37:12 37:18 37:24 

O.OEO 

rile:T980l56 ll-563 Acq:6-JAN-98 18:23:23 EI+ Voltage SIR 70Tlloise:3603 
425.7737 r:4 BSUB(256,30,-3.0J P1CD(7,5,3,0.05\,l44l2.0,l.OO\,r,r1 Ezp:NDB5US 
TRIANGLE LABS Te.rt:27.Il44376 ll7-l20/2l6/2l7/2l8 INJ. ~ • 18:26 
100 A2. 9ES A3 BES 

80 

60 

40 

20 

37:30 37:36 rim 

6.4E7 

5.lE7 

3.8E7 

2.6E7 

l.3E7 

04--,...,..,..;;:.......,..,...,..,.:,...,..:;::;:.,....,...,.,..,..,..,..,. ..................... ,..,...,..,..,.,..,..,..,...,..,..,..,..,..,..,..,.,..,..,.:;.....,..,..,..,.....,..,...,:,::i=T"!'.....,..,.....,""'.,..,......,...,...,..,..,..,..,..,..,. ....... .......t-
36: l 2 36:18 36:24 36:30 36~36 36:42 36:48 36:54 37:00 37:06 37:12 37:18 37:24 

O.OEO 

rile:T980l56 ll-563 Acq:6-JAN-98 18:23:23 EI+ Voltage SIR 70T Noise:2258 
435.8169 r:4 BS'l111(256,30,-3.0J P1CD(7,5,3,0.05\,9032.0,l.OO\,r,TJ Exp:NDBSUS 
TRIANGLE LABS ,Tezt:TLil44376 ll7-l20/2l6/2l7/2l8 INJ. TIME •· 18:26 
100 A9. lE6 

80 

60 

40 

20 

37:30 37:36 Ti.ale 

2.lE6 

l.7E6 

l.3E6 

8.3E5 

4.2E5 

o..i-,.~;:::;::;::;::;:o""""..,..,..,..,..,..,..,.'l"'!"'i"""".,..,....,..,.,...,.,..,.........,..,..,..,..,...,..,..,..,..,....,..."'F'F:;;.,..,..,..,.~.,....:;::;..~::;::;::;:;;:::;.,.,.'R"i"'Fl'.,..,....,....,.... ....... ,..,..+.-
36, 12' 36:18 36:24 36:JO 36~36 36:42 36:48 36:54 37:00 37:06 37;l2 37:18 37:24 

O.OEO 

File:T980l56 lll-563 Acq:6-JAN-98 18:23:23 EI+ Voltage SIR 70T Noise:l2ll 
437.8140 7:4 BSUB(256,30,-3.0) P1CD(7,5,3,0.05\,4844.0,l.OO\,F,T) Ezp:NDBSUS 
TRIANGLE LABS Te.rt:TLil44376 ll7-l20/2l6/2l7/2l8 IHJ. TIME • 18:26 
100 , A9. 5E6 

80 

60 

40 

20 

37:30 37:36 Ti.ale 

2.lE6 

l.6E6 

l.2E6 

8.2E5 

4.lE5 

36:12 36:18 36:24 36:30 36:36 36:42 36:48 36:54 37:00 37:06 37:12 37:18 37:24 37:30 37:36 Ti.ale 
File:T980l56 .ll'-563 Acqz6-J'AN-98 18:23:23 EI+ Voltage SIR 70T 
430.9729 7:4 Ezp:NDB5US 
TRIANGLE LABS Te.rt:TLil44376 ll7-l20/2l6/2l7/218 DIJ. 
100 . 36:50 5.2E6 

60 3.lE6 

40 2.lE6 

20 l.OE6 

0 O.OEO 
36:12 36:18 36:24 36:30 36:36 36:42 36:48 36:54 37:00 37:06 37:12 37:18 37:.:14 37:30 37:36 Tim 
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90 

BO 

70 

60 

50 

40 

30 

20 

lO 

Acq: -JAN- : : EI+ Vo tage SIR '1! Noi••: 
BSUB(256,30,-J.0) PICD(7,5,3,0.05\,272B.O,l.OO\,r,'1!) ltzptBDB5US 

'1!ezt:T.Lil44376 ll7-l20/2l6/2l7/2lB IBJ. '1!IHZ • l8:26 
Al. BES 2.2E7 

2.0E7 

l.BE 

l.6E7 

l.3E7 

l.lE7 

B.9E6 

6.7E6 

4.5E6 

2.2E6 

0 ...,__,,......--,......,.......,..... ..... ...,_...,......,......,.......,......,......,......, ..... .--..-.,.... ............ ..,.....,.....,......,.....,.. ....... .....,......,......,. ..... .....,__,.--..--,......--...... ..,... .............................. --f-o.oxo 
36:00 37:00 38:00 39:00 40:00 41:00 42: 00 :rime 

lile:'1!980l56 ll-563 Acq:6-JJ!N-98 l8:23:23 EI+ Voltage SIR 70'1!Noiae:495 
443.7399 r:4 BSUB(256,30,-3.0) P1CD(7,5,J,0.05\,l9BO.O,l.OO\,r,'1!) Itzp:NDB5US 

· 'I!IlIANGLE LABS '1!ezt:T.Lil44376 ll7-l20/2l6/2l7/2l8 IJIJ. 'rIKE • l8:26 
lOO Al. lEB 2.4E7 

90 2.2E7 

80 l.9E7 

70 l.7E7 

60 l.5E7 

50 l.2E7 

40 9. 7E6 

30 7 .3E6 

20 4.9E6 

lO 2.4E6 

o...,__,..--...... .--..-...-.............. -.--.-.............. .....,......,.__,,.....--,......,......,......,......,......,......,......,.....,.......,......,......,......,......,.__,,....,__,......--.,.......,.......,.......,.....,...,.. ....... .....,.--f-o.oEo 
36:00 37:00 38:00 39:00 40:00 41:00 42: 00 '1!.i.me 

rile:'1!980l56 ll-563 Acq:6-JAN-98 18:23:23 EI+ Voltage SIR 70'1! 
430.9729 r:4 Ezp:NDBSas 
'rRIANGLE LABS '1!ezt:'l'Lil44376 ll7-l20/2l6/2l7/2l8 18:26 
l001 35:25 37:33 37:5838:2238:47 5.3E6 

90~ 4. 7E6 
BO 4.2E6 

70 3.7E6 

60 3.2E6 

50

1 
2.6E6 

40

1 
2.lE6 

30

1 
l.6E6 

20
1 

l.1E6 

lO• 5.3E5 

o-L...--....-.--..-................................ -.-.............. .....,......,.__,,....,...-,......,......,.......,.....,... ....... ...,......,...-.-..................... .....,......,.__,__,,__..--,......,.......-............. ...,...-.-.............. --F-o.oEo 
36:00 37:00 38:00 

rile:T980156 ll-563 Acq:6-JAN-98 18:23:23 EI+ Voltage 
513.6775 r:4 Ezp:NDBSas 

39:00 
SIR 70'1! 

40:00 

'I!IlIANGLE LABS '1!ezt:'l'Lil44376 ll7-l20/2l6/2l7/2l8 INJ. TIKE • 

4l: 00 42: 00 '1!.i.me 

l8:26 
lOO 39 05 2.4E4 

90 2.2E4 

BO l.9E4 

70 l. 7E4 

60 l.5E4 

50 l.2E4 

40 9.7EJ 

30 7.JEJ 

20 4.9E3 

lO 2.4E3 

o ...... ,.... ........... .,.......,......,... ....... ...,... ............. .....,. ....... --......,......,.--.--...... .,......,.... ..... ..,.....,.....,.....,......,.....,.. ....... .....,......,. ..... __,__,,.....,__.._..,......,......,.......,.....,......,.....,.. ....... -+-o.oEo 
2'.iae 
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e: I I + 0 ga 
457.7377 7:4 BS'CTB(l56,30,-3.0) PJCD(7,5,3,0.05\,9ll.O,l.00\,7,T) %XJl•l'IDB5US 
rRIAHGLZ UBS ll1·l20/2l6/2l7/2l8 nu. 'HKE • 18126 
lOO 3.6E7 

80 2.9E7 

60 2 • .:IE7 

40 l.4E7 

7.2E6 

O.OEO 
40:54 4l:OO 4l:06 4l:l2 4l:l8 41:24 4l:JO rue 

?1le:T980l56 #1~563 Acq:6-JAN-98 18:23:23 EI+ Voltage SIR 70T Noise:423 
459.7348 7:4 BSUB(256,J0,-3.0} PJCD(7,5,3,0.0S\,l692.0,l.OO\;r,r} %Xp:NDB5US 
TR.IANr;LE UBS Tei:t:TLI#44376 ll7•l20/2l6/2l7/2l8 nu. TIME • 18:26 
lOO A2. lE8 4.4E7 

80 3.5E7 

60 2.6E7 

40 l.8E7 

20 8.8E6 

01_:+.....::;::::::::,........,._,,.~ ............... .,....., .......... ....,...__,.....:::;:::::;:::::;::=:::;::==;o-....,.....,.....~,.....,.--,..--.-....,.......-,........,......,..--.-....,.......-.......,.....,.--,......,......,....+. 
40:54' ' 41:00 41:06 4l:l2 4l:l8 41:2.4 

O.OEO 

7ile:T980156 ll-563 Acq:6-JAN-98 18:23:23 EI+ Voltage SIR 70T Noise:85l 
469.7779 7:4 BSUB(256,JO,-J.OJ PJCD(7,5,J,0.05\,3404.0,l.OO\,r,r} Ezp:NDB5US 
'rRIANGLE LABS Te.rt:TI.I/144376 117-120/216/217/218 INJ". i'IHE • 18:26 
100 A 6E1 

80 

60 

40 

20 

4l:JO 

o·+,:::::,._,........,._,..,....,.......,.... ........ .,.....,........,.....,.......,=::;=::;:::=;==;....,.....,.....,... __ ,_..,.....,.,_,.......,.....,.....,......,........,.......,.......,.......,.......-,........,.__,..-.-....... ...-~ 
40:54 41:00 41:06 41:12 41:18 41:24 

rile:T980156 #1~563 Acq:6-JAN-98 18:23:23 EI+ Voltage SIR 70T Noise:465 
471.7750 r:4 BSUB(256,J0,-3.0} PJCD(7,5,3,0.05\,l860.0,l.OO\,r,r} Ezp:NDB50S 
'rRIARGLE LABS Tezt:TI.Il44376 ll7-l20/2l6/217/218 INJ". TIME • 18:26 
lOO Al. 3E7 

80 

60 

40 

20 

41:30 

O+.::;::;:...._,........,.-..,...__,.......,......,.-,.-,__,.......,.......,=::;=::;:::=;:::::=;===;=._..,....,....,_,-,..-,.......,......,.....,......,.....,.......,.......,......,.......-,........,......,..--.--,-.,.-~ 
40:54 4l:OO 4l:06 4l:l:J 4l:l8 41:24 41:30 

r1le:T980l56 ll-'563 Acq:6-J"AN-98 18:23:23 EI+ Voltage SIR 70T 
430.9729 ?:4 Ezp1NDBSOS 
'rRIJ!Nr;LE UBS reze:TLil44376 ll7-l20/2l6/2l7/2l8 INJ". 'rIKE - l8:26 
lOO 40:54 I 41103 4l:l4 4 ·17 

80 

60 

40 

.:10 

40:54 4l:OO 41:06 4l:l2 41:18 4l:24 4l1JO 

rime· 

.:l.4E6 

l.9E6 

l.4E6 

9.6E5 

4.8E5 

O.OEO 
Time 

2.6E6 

2.lE6 

l.5E6 

l.OE6 

5.lE5 

O.OEO 
Time 

5 • .:IE6 

4 • .:IE6 

3.lE6 

.:l.l:E6 

l.OE6 

O.OEO 
rue 
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.. 
i ihann.;1 r :·'i0 ·l":"·:i' Pe··· • ~-.. ,; 

1 ·· ... . ..,.. h; 'JI. :IC. 'o loi!J 
HeLght 3 .59 1JOlts Span 299 ppt 

I I 
i I Systetn fLLe naiae mJS I 

I I 

I Data rLLe nane A:T989148 
i ResolutLon 10800 1c:;9 r ~ rl.L1ber 2 

I Ioni.zahon 1IOde EI• 
Swi.tchlng YCt.Tlli: 

Ref • .asses 292.9825, 416.S/60 
5 A 293 J 331 s 368 

·s 304 K 332 T 379 
c 306 L 334 u 376 
D 316 N 340 y 410 
E 318 H 342 
F 329 0 352 

S0 G 322 p 354 
H 328 Q 356 
I 331 R ~ 

Ref I laSS 41S.Si69 Pe:k top 

5 HeLclt .. .36 volts Span 200 ppta 
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1 e:T EI+ Vo tage SIR T 
319.8965 F:2 Exp:NDB5US 
Sample Text:TLI#44376 117-120/216/217/218 INJ. TIME 18:26 File Text:TLI#44376 117» 
100 4.2E7 

80 3.3E7 

60 2.5E7 

40 l.7E7 

20 8.4E6 

0-i--.-~~-----....--r---.-..---.--==::;::::::...-.,.......,..--.--.--.-.,.-.-..-.---.-~-r-.-2\:=::;::::;::::;::::r=,.....:..,~-:;:::~-.--.--r-r_=::;::~_,....-.-=,LO.OEO 
25:54 26:00 26:06 '26:12 26:18 26:24 26:30 26:36 Time 

File:T980156 #1-810 Acq:6-JAN-98 18:23:23 EI+ Voltage SIR 70T 
321.8936 F:2 Exp:NDB5US 
Sample Text:TLI#44376 117-120/216/217/218 INJ. TIME 18:26 File Text:TLI#44376 117» 
100 5.3E7 

80 4.2E7 

60 3.2E7 

40 2.1E7 

20 l.1E7 
Al.06E7 

0..:t-~~~-..-----..--.-....-.,_....=::::.......-.-~~..-..--.....----.--.--.--.-....--.,.---,..::::i:::=;::::;-.=:;::::;==_..,__......:;:::~~~~~:::::-----=-.LO.OEO 
25:54 26:00 26:06 26:12 26:18 26:24 

File:T980156 #1-810 Acq:6-JAN-98 18:23:23 EI+ Voltage SIR 70T 
331.9368 F:2 Exp:NDB5US 

26:30 26:36 Time 

Sample Text:TLI#44376 117-120/216/217/218 INJ. TIME 18:26 File Text:TLI#44376 117» 
100 26·12 3.7E6 

BO 3.0E6 

60 2.2E6 

40 1.5E6 

20 7.5E5 

rV04-~...--.,-,.-.-,.--T"--.--T-....-'T'"""...-.--.~:_,...-r--r--.--,.-.....-.,-:::::;==;=;::::_,_--r----.---.---.----....--~.==r=r=i---.--.--.-~..-.--.....--..-..LO.OEO 
..Po 2 5 : 5 4 2 6 : O O 2 6 : O 6 2 6 : 12 2 6 : 18 2 6 : 2 4 2 6 : 3 O 2 6 : 3 6 Ti me 



Fi e:T 
319.8965 F:2 Exp:NDB5US 
Sample Text:TLI#44376 117-120/216/217/218 
100 

80 

60 

40 
A8.46E6 

EI+ Vo tage SIR T 

INJ. TIME = 18:26 File Text:TLI#44376 117» 
4.7E6 

3.7E6 

2.8E6 

1. 9E6 

20 9.3E5 

oj_~~~~~~.l.,.._~~~-r-~~~.--~~~,--~~~.-~~~~======;=::====::x::=:;=:::==:_Lo.oEO 
26:20 26:21 26:22 26:23 26: 24 26:25 

File:T980156 #1-810 Acq:6-JAN-98 18:23:23 EI+ Voltage SIR 70T 
321.8936 F:2 Exp:NDB5US 

26:26 26:27 26:28 Time 

Sample Text:TLI#44376 117-120/216/217/218 INJ. TIME = 18:26 File Text:TLI#44376 117» 
5.8E6 100 

80 

60 Al. 07E7 

4.6E6 

3.5E6 

40 2.3E6 

20 l.2E6 

O..i_~~--..-~~~-+-~~~---.-~~~-,-~~~~~~~--.~~~---,,_=======;:::===:::::::J===::;::=::::::=-_t_o.oEO 
26:20 26:21 26:22 26:23 26:24 26:25 

File:T980156 #1-810 Acq:6-JAN-98 18:23:23 EI+ Voltage .SIR 70T 
331.9368 F:2 Exp:NDB5US 

26:26 26:27 26:28 Time 

Sample Text:TLI#44376 117-120/216/217/218 INJ. TIME 18:26 File Text:TLI#44376 117» 
100 26·22 3.4E6 

80 2.7E6 

60 2.0E6 

40 1.4E6 

20 6.8E5 

Oj_~~--.-~~~-,--~~~-.-~~~-.-~~~-.-~~~~-=====:;::::=======:;:::=======~===--Eo.oEO 
"' 2 6 : 2 0 2 6 : 21 2 6 : 2 2 2 6 : 2 3 2 6 : 2 4 2 6 : 2 5 2 6 : 2 6 2 6 : 2 7 2 6 : 2 8 Ti me 



EI+ Vo tage SIR T 

Sample INJ. TIME = 18:26 File Text:TLI#44376 117» 
100 2. 4E7 

80 _ . . _ . . _ _ . __ . 1. 9E7 

60 32:32 1.4E7 

40 9.5E6 

20 4.8E6 

0...L..~~~~~~-.::::::::=:;::==;::::=:;::::::_.....----.-~..---.---.~-.:::=.::=;:==;:==r==-.~....--~~r==r===:;:==::;:==r===..----.---.~::,-LO.OEO 
32:24 32:30 32:36 32:42 32:48 Time 

File:T980156 #1~396 Acq:6-JAN-98 18:23:23 EI+ Voltage SIR 70T 
. 383.8639 F:3 Exp:NDB5US . 
Sample Text:TLI#44376 117-120/216/217/218 INJ. TIME= 18:26 File Text:TLI#44376 117» 
100 32·39 

80 

60 

40 

20 
32:46 

4.7E4 

3.8E4 

2.8E4 

1. 9E4 

9.4E3 

0....-,-~...----..-~.---r--.-~..---.---...---.---..~..---.---.r---.---.-~...---..-----.~-r--.-~-.---..---.~-.--.-~..---.---...---.--1-0.0EO 
32:24 32:30 32:36 

File:T980156 #1-396 Acq:6-JAN-98 18:23:23 EI+ Voltage SIR 70T 
445.7555 F:3 Exp:NDB5US 

32:42 

Sample Text:TLI#44376 117-120/216/217/218 INJ. TIME= 
100 

80 

60 

40 32:36 

20 

32:48 Time 

Text:TLI#44376 117» 
2.1E5 

1. 7E5 

1.3E5 

8.5E4 

4.3E4 

0 i.r===;:::==;==r==;==:;::::::::=.---.r---.--.---.-=::::::;::=::::;::::=-,.~..---.---.-~::=.::;:==::y:,==;;::::::::.::,__-.---.~-r----.---.-__:::;:::=;::::::::::::.,.__t_o.oEO 
32:24 32:30 32:36 32:42 32:48 Time 

rS:-
w 



Fi e:T 

Sample 
100 

BO 

60 

40 

20 

EI+ 

·02 

Vo tage SIR 

INJ. 

T 

TIME 18:26 File Text:TLI#44376 117» 
6.6E7 

5.2E7 

3.9E7 

2.6E7 
33:08 

l.3E7 

O..i-..::;:::::=--,,--~--.-~..-----r---,.----.--"T~.--.~.--.---,~.----.-~.-----r-~.--.--,~...:;::==r==.,--.,..-=;=::::.-~.-L O.OEO 
32:54 33:00 

File:T980156 #1-396 Acq:6-JAN-98 ·18:23:23 
383.8639 F:3 Exp:NDB5US 
Sample Text:TLI#44376 117-120/216/217/210 
100 33·01 

80 

60 

40 

20 

33:06 
EI+ Voltage SIR 

INJ. 

33:12 Time 
70T 

TIME 18:26 File Text:TLI#44376 117» 
2.6E6 

2.0E6 

1. 5E6 

1.0E6 

5.1E5 

0-1-_,..-=;::::::_~---..~..-----r---ir----.--"T~.--.~,---.---,~.--.:::::;::===:r==;===;===r======r=-"'F"'--r-~-r-==;===;===;===;;=.L O.OEO 
32:54 33:00 

File:T980156 #1-396 Acq:6-JAN-98 18:23:23 
445.7555 F:3 Exp:NDB5US 
Sample Text:TLI#44376 117-120/216/217/210 
100 

BO 

60 

40 
32:55 

EI+ 
33:06 33:12 Time 

Voltage SIR 70T 

INJ. TIME 18:26 File Text:TLI#44376 117» 
33·09 { 8.9E4 

C· I 0 (, 7. 1E4 

5. 4E4 

3.6E4 

20 1. 8E4 

O....._-.-~-r--.-~.--.-~-r--.-~.--.-~.--.-~.--.-~,..--.-~,..--.-~.---r~-.--r~-.----.-~--.-----.~--.------.~-..-~o.oEO 
32:54 33:00 33:06 33:12 Time 



I. e: T 
373.8208 F:3 Exp:NDB5US 
Sample Text:TLI#44376 117-120/216/217/218 
100 

BO 

60 

40 33:19 

EI+ Vo tage SIR T 

INJ. TIME 18:26 File Text:TLI#44376 117» 
6.6E7 

5.2E7 

3.9E7 

2.6E7 

20 1.3E7 

0-L-.---.-~....--.---.-~....--..:=::::::;:==:;=:....-.------.-~....--.----..~-.--y---.~-.---.--=:;==:::r==r===;r---r---,----,r--"T-__.~or-~-+-0.0EO 
33:1B 33:24 33:30 33:36 33:42 Time 

File:T980156 #1-396 Acq:6-JAN-98 18:23:23 EI+ Voltage SIR 70T 
383.B639 F:3 Exp:NDB5US 
Sample Text:TLI#44376 117-120/216/217/218 INJ. TIME 18:26 File Text:TLI#44376 117» 
100 2.5E6 

BO 2.0E6 

60 l.5E6 

40 9.BES 

20 4.9E5 

O..i...=r==T===;r===r==T"--.~..-=;=:===r==r=::=;=:~__,,----.--:--.---.~-.-----....:==::==:;::::::::r==r===;...,....-=;=="""P'--.~------__,..-=_j:_O.OEO 
33:1B 33:24 33:30 33:36 33:4.2 Time . 

File:T9B0156 #1-396 Acq:6-JAN-98 18:23:23 EI+ Voltage SIR ?OT 
445.7555 F:3 Exp:NDB5US 
Sample Text:TLI#44376 117-120/216/217/218 INJ. TIME 18:26 File Text:TLI#44376 117» 
100 33·26 1. 4E6 

BO 1 { J{D 1.1E6 

60 B.1E5 

40 5.4E5 

20 2.7E5 

0-L...__,.~~~~~....-=:;::::=--r~....--.-----..~-.---y-:::=::;===::;==r===;===;==-.--=;r===;==.....--...--"T-----=i~=r==~~or==------f:-0.0EO 
33:1B 33:24 33:30 33:36 33:42 Time 



Fi e:T EI+ Vo tage SIR T 
373.8208 F:3 Exp:NDBSUS 
Sample Text:TLI#44376 117-120/216/217/218 TIME 
100 

80 

60 

40 34:19 

34:12 34:18 34:24 
File:T980156 #1-396 Acq:6-JAN-98 18:23:23 EI+ Voltage SIR 70T 
383.8639 F:3 Exp:NDBSUS 

34:30 

Sample Text:TLI#44376 117-120/216/217/218 INJ. TIME 18:26 File Text:TLI#44376 117» 
100 34 · 8 2. OE6 

80 1.6E6 

60 l.2E6 

40 7.9E5 

20 4.0ES 

0..1-~---=---..--.,,_..._-=i"===:;::::_.....---.-~.--...--.----.,--....-::.:.::::::;==::;===;:::=:;:==:;:==-='"""""""'=9=""--...,.... __ ----.t..O.OEO 
34:12 34:18 34:24 

File:T980156 #1-396 Acq:6-JAN-98 18:23:23 EI+ Voltage SIR 70T 
445.7555 F:3 Exp:NDB5US 
Sample Text:TLI#44376 117-120/216/217/218 INJ: TIME 
100 34·15 

34:30 Time 

18:26 File Text:TLI#44376 117» 
8.4E5 

80 6.7E5 

60 "1 ( ti( 5 . 1E5 

40 3.4E5 

20 1. 7E5 

0-l.r---r---r---ir--=r=~~~---r~.,-----r-~.---;::::==r=-...,....--,---..-----r---=r=-""'r""--r--...,....--..--....,--...--...-_..~,__-.-__,~0.0EO 

~ 
~ 
en ·· .... '. 

34:12 34:18 34:24 34:30 Time 



Fi e:T EI+ Vo age SIR 
373.8208 F:3 Exp:NDB5US 
Sample Text:TLI#44376 117-120/216/217/218 
100 

BO 

T 

18:26 File Text:TLI#44376 117» 
6.6E7 

5.2E7 

60 3.9E7 

40 2.6E7 

20 1. 3E7 

0.i..:::;=-_.._,..-cr:::::::::.~..--..,--,---.--.---.~;::::=F-::::;::::~-,.__t..---.---,--,---.---.~.,--.,.-::=::r===rc==r==r--~...,---r--r---ir---y-LO.OEO 
33:12 33:18 33:24 33:30 

File:T980156 #1-396 Acq:6-JAN-98 18:23:23 EI+ Voltage SIR 70T 
375.8178 F:3 Exp:NDB5US 

33:36 33:42 Time 

Sample Text:TLI#44376 117-120/216/217/218 18:26 File Text:TLI#44376 117» 
100 6.5E7 

80 5.2E7 

60 3.9E7 

40 2.6E7 

20 1.3E7 

O..i....:.,...._..__,.---ir=:::::....---..--..----.-~..---.....--.---=;::::::::::;.==:;::::::::::-.----r-_t,.. __ .---.--.---..----..~..--....,::::::=:;=:~~F'"'-~-.--.---.~.-----......,..L..0.0EO 
33:12 33:18 33:24 33:30 

File:T980156 #1-396 Acq:6-JAN-98 18:23:23 EI+ Voltage SIR 70T 
383.6639 F:3 Exp:NDB~US 

33:36 33:42 Time 

Sample Text:TLI#44376 117-120/216/217/218 TIME 18:26 File Text:TLI#44376 117» 
100 2.5E6 

80 2.0E6 

60 1.5E6 

40 9.8E5 

20 4.9E5 

0..L.,,_....,-=T-=r===r==;==r=::r==r==r='-T"--r'==i==:r==:;==;=::::::::,_--.--,---,r-r---.---.--:=;::=;:=;:==;r==r=-.==r==--__.__,.~.J:-0.0EO 
33:12 33:18 33:24 33:30 33:36 33:42 Time 



F1 e:T EI+ Vo tage SIR T 

Sample TIME 18:26 File Text:TLI#44316 117» 
100 l.9E7 

80 l.5E7 

60 l.2E7 

40 7.7E6 

20 3.9E6 

0..J.,..-....--...-...-....--.-----=:::;.._-y-.....---.--l,----.~,...-.---l-.-.....,---.----,.--.---,--,-::::::::r===r==r===r-....,....~---r--,.-.,.--,----L-0.0EO 
34:06 34:12 34:18 34:24 

File:T980156 #1-396 Acq:6-JAN-98 18:23:23 EI+ Voltage SIR 70T 
375.8178 F:3 Exp:NDB5us-
Sample Text:TLI#44376 117-120/216/217/218 TIME 
100 

80 

60 

40 Al. 39E1 

34:30 34:36 Time 

18:26 File Text:TLI#44376 117» 
1.5E7 

l.2E7 

9.3E6 

6.2E6 

20 3.1E6 

O.i,..._,.--..,...-~-r--r--r--r===;.-.~-.-....,--l,---r~.--.---l-.--.-~---,~.---.--.=::=:r===r==-r==""r==r--r---r--..---.---r---.--LO.OEO 
34:06 34:12 34:18 

File:T980156 #1-396 Acq:6-JAN-98 18:23:23 
383.8639 F:3 Exp:NDBSUS 

34:24 .34: 30 34:36 Time 
EI+ Voltage SIR 70T 

Sample Text:TLI#44376 117-120/216/217/218 INJ. TIME 18:26 File Text:TLI#44376 117» 
100 34 · 8 . 2. 0E6 

80 1.6E6 

60 l.2E6 

40 7.9E5 

20 4.0E5 

O...:i..,.--,r--,....==r---==-i-=="T-9--=r=====;==:;:::_-r--.---.r---r---r--r--.r---.-::::;:::=:;:==;;::=:::;::::::=r==r==r=====;==;;;==---.-o=:...--.=====LO.OEO 
34:06 34:12 34:18 34:24 34:30 34:36 Time 

• 



TLI Project: 
... ~·~ient Sample: 

44376 i. -- -
117-120/216/217/218 

Method 23 TCDDfTCDF Analysis (DB-225) 
Analysis File: X980087 

Client Project: 
Sample Matrix: 
11..IID: 

Sample Size: 
Dry Weight: 
GCColumn: 

2,3,7,8-TCDF 

~12-1,2,3,4-TCDD 

Culp Aluminum Alloys 
M23TRAIN Date Received: 
194-59-4A-D/ Date Extracted: 

Date Analyi.ed: 

1.000 Dilution Factor: 
n/a Blank Ftle: 
DB-225 Analyst: 

62.8 

4.3 100 

12117/97 Spike File: SPC2NF04 
12129197 !Cal: XF24087 
01/07/98 ConCal: X980080 

n/a % Moisture: n/a 
X980083 % Lipid: n/a 
KAS % Solids: n/a 

0.77 21:29 E_ 

40%-130% 0.78 21:28 

0.77 20:28 

Data Reviewer: ----=6';;.___?_1 __ . ----- 01/11198 

Triangle Laboratories, Inc.* 
801 Capitola Drive • Durham, North Carolina 2n13 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

Page 1of1 

Printed: 13:34 01/11/98 

24S 



Initial •••• Dace ••• 

Data Review By: .e:zt- .1..Jfu~ Calculated Boise Area: 

The T.otal Area for each peak with an ion abundance ratio outside 

ratio limits has been recalculated according to method requirements. 

Paqe No. 1 Listing of X980087B.dbf 

01/11/98 Matched GC Peaks I Ratio I Ret. Time 

Compound/ 

2.00 

M_i •••• QC. Log Omit Wby . . RT. OK Ratio Total.Area ••• Area.Pealc.1 •. Area. Peale. 2 .• Rel.RT Compound.Name •• ID •• Flags . 

TCDP 0.65-0.89 

304-306 DC NL 0:00 RO 0.93 508.75 

17:06 0.79 58,378.10 25,732.40 

18:05 0.80 49,452.80 22,029.50 

18:12 0.75 54.172. 70 23,299.30 

18:20 0.77 112.666.90 49,089.10 

18:30 0.78 49,086.50 21,530.70 

18:47 0.78 44,818.70 19,633.60 

18:56 0.78 104.940.60 45,905.60 

19:04 0.86 54,972.50 25,426.50 

19:13 0.75 182.254.40 78,126.40 

19:24 0.77 84,384.40 36,708.70 

19:44 0.78 327,099.00 142,902.00 

20:10 0.80 71.047.70 31, 577 .20 

20:16 0.67 16.253.08 6,501.92 

20:25 0.78 109,634.70 47. 882. 40 

20:37 0.78 80,041.50 35,044.70 

20:49 o. 77 15,492.79 6,742.94 

21:00 0.77 118,805.00 51,860.70 

21:15 o. 66 l,170.76 467.56 

21:22 0.77 122,176.30 53,235.70 

21:29 0. 77 63.186.20 27,570.70 

21:41 0.78 133.985.30 58,567.50 

21:55 0.77 129,121.90 56,156.00 

22:02 0.78 102,469.40 44,833.70 

22:12 0.76 302.26 130.90 
22:42 0.77 56.331.60 24,552.30 

23:19 0.82 8,455.17 3,798.51 
304-306 26 Peaks 2.150,700.26 

l3Cl2-TCDF 0.65-0.89 
316-318 DC NL 0:00 RO 1.15 29.22 

DC WL 18:50 RO 0.55 23.49 
DC WL 19:13 RO 1.11 80.82 

DC WL 19:44 RO 1.46 16.55 

DC WL 20:10 o. 86 51.38 

DC WL 20:25 0.85 98.43 

21:12 RO o. 62 24.16 10.51 

21:20 RO 1.01 11.40 6.48 
21:28 . 0. 78 4,162.98 1,826.82 
22:02 RO 1.19 19.31 13.00 

316-318 4 Peaks 4,217.85 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive • Durham, North Carolina 2n13 
Phone: (919) 544-5729 •Fax: (919) 544-5491 

0.790.-1.095 

0.000 

32,645.70 0.797 B 

27,423.30 0.842 B 
30,873.40 0.848 B 
63,577.80 0.854 B 

27,555.80 0.862 B 

25.185.10 0.875 B 
59,035.00 0.882 B 

29,546.00 0.888 B 
104,128.00 0.895 B 

47,675.70 0.904 B 
184,197.00 0.919 B 

39,470.50 0.939 E 

9.751.16 0.944 

61.752.30 0.951 E 
44,996.80 o. 960 E 

8,749.85 0.970 

66,944.30 0.978 E 

703.20 0.990 

68,940.60 0.995 E 

35,615.50 1.001 2378-TCDF AN E 

75,417.80 1.010 E 

72. 965. 90 1.021 B 
57,635.70 1.026 E 

171.36 l.034 
31,779.30 1.057 E 
4.656.66 1.086 

0.953-1.047 

0.000 

0.877 

0.895 

0.919 

0.939 

0.951 
16.97 0.988 

6.44 0.994 

2,336.16 1.000 13Cl2-2378-TCDP ISO 
10.91 1.026 

Printed: 13: 19 01 /1 1 /98 
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Page No. 
01/11/98 

COlllPOUZld/ 

Listing of X980087B.d))f 
Matched GC Peaks I Ratio I Ret. '1'in. 

!(_Z .... QC.Log Ollli.t Why •• RT. OK Ratio Total.Area •.• Area.Peak.l .. Area.Pealc.l .. Rel.RT Ccmpound.Namia •. ID .. Flags. 

----------------------- Above: 'l'CDP I 'l'CDD Follows ----------------------

13Cl2-TCDD 
332-334 

0.65-0.89 0.901-1.099 
DC NL 0:00 

20:13 
20:28 
21:08 
21:17 
21:21 
21:25 
21:37 

DC WM 22:39 
332-334 7 Peaks 

Column Description ... ,. ....... . 

M_Z -Nominal Ion Mass(es) 
.. RT. -Retention Time' (11111: ss) 
Rat.l -Ratio of M/M+2 Ions 
OK •RO=Ratio outside Limits 
Rel.RT~Relative Retention Time 

*** End of Report 

RO 2.04 25.82 0.000 
0.80 3,060.07 1,355.85 l,704.l2 1.000 
0.77 2,750.06 1.199.67 l,550.39 1.012 
0.77 37.53 16.38 21.15 1.045 

RO 1.33 13.06 9.80 7.38 1.053 
RO 1.55 24.07 21.14 13.60 1.056 
RO 0.35 12.55 5.46 15.66 1.059 
RO 3.58 8.64 17 .49 4.88 1.069 

o.ao 8.51 1.120 
5,905.98 

"Why" Code Description ........ . QC Loq Desc ........ . 

WL-Below Retention Time Window 
WM-Above Retention Time Window 
SN-Below Signal to Noise Level 
<M-Below Method Detection Limit 
NL-ChaDllel Specific Noise Level 

A-Peak Added 
K-Peak Kept 
0-Peak Deleted 
T-Time Changed 
M-Peak Area Cbanqed 
N-Name Changed 

X-Ether Interference 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive• Durham, North Carolina 2n13 
Phone: (919) 544-5729 •Fax: (919) 544-5491 

13C12-2378-TCDD ISl 
13C12-l234-'l'CDD RSl 

Printed: 13:19 01/11/98 
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u 0 
303.9016 BsrnJ(256,30,-3.0) PlCD(S,3,l,0.10-,534584.0,0.00fll,P,P) Zl:p1.za:uD'_2"!1' 
s111111l• 'l'e1Ctz'l'Lil44376 1117-1.20/216/217/.218 Pile 1'aze1 !'JITl-:n.Jf .r.&BS 
10 Al. 3B9 

, 
A7.81B8 

60 A4.91BB A4 .'i9B8 AS.UBB AS.86118 

A 48B8 
40 A4.59B 

20 

.2. 3E8 

1.8BB 

l.4E8 

9.0B7 

A.2.46B8 
4.SB7 

o....,_.~ ............................ -+....i,..~~..,..-+-+.....,......,._.,.-+....,....,.....,......,.-+....,.....,.....,...,....,.....,.....,.->+_,.~....,.. ....... ....,.....,..-.-...... ......,.-.......,~o.oBo 
17:00 1B100 19100 .20100 .2.2100 .23100 Time 

Pile:%!JBOOB7 11-BB3 Acq1 7-~-199B 191471.27 QC ZI• Volt•sr• SIR Autospec Boi••1143714 
305.B9B7 BsrnJ(256,JO,-J.O) PlCD(5,J,l,0.1"'111,574B56.0,0.00'll,P,P) &lp1.za:llllP_2".l' 
S411;'le Tezt:'l'Lil44J76 1117-1.20/.216/.217/.218 Pile 1'aze: S'RT.11!12fd LABS 
10 Al. 4B9 

8 

A1.04E9 
A6.36EB 

76E8 
A.5.90E 

A3.1BE8 

17:00 :ZO:OO 21100 22100 23:00 
Pile:Z980087 11-883 Acq: 7-JAN-1998 19147127 QC BI+ Voltage SIR Autospec Noise:9519 
315.9419 BSUB(256,30,-3.0} PICD(5,3,1,0.10%,38076.0,0.00%,P,P} &lptZCONP_'r"l' 
SaJll'l• Text1'l'LI#44376 1117-1.20/216/217/218 Pile Tartt T.RZ.lllJgLB LABS 
10 · . .U. 3B7 

BO 

60 

40 

20 

.2. 9EB 

.2. 3EB 

l.7BB 

l.2Z8 

5.8B7 

4.4E6 

3.5E6 

2.7E6 

l.8E6 

B.9ES 

O...:.,._,.~ ............................ ..,. ............ ....,....ii,.....,..-+o;o..,....,......,..~....,. ..... ...,..:.,..-,;....,."""'1'~"'""1"-..!='f" ......... ..,.. ...... ...,.....,.~-f' ....... ....,......,.......,._._o.oEO 
17:00 1B100· 19100 .20100 .21:00 22100 23:00 Time 

Pilet::r980087 ll-B83 Acq1 7-JAN-1998 19147127 QC BI+ Voltage SIR Autospec Noise:8253 
317.9389 BSUB(256,30,-3.0} PICD(5,3,l,O.l0%,330l2.0,0.00%,P,P} &lptZCONP_'l"r 
S411;'le Text:'l'LI#44376 l1l7-1.20/2l6/217/2lB Pile Tartt TllIANQLB LABS 
10 A.2. 4B7 

80 

60 

40 

:zo 

5. 7E6 

4.6E6 

J.4B6 

2.3Z6 

l.l.B6 

O-"T--,.-,.--.--,....,~,... .......... ,....,.... .... ,,_~"'l""'"'l""''"l""..,....,.~...,.Qpo--.--....., ....... ....,"'-!~"""'1P-',....,.-.r--,--.,-.,.....,....,....,.....,.....,.....,,j...o.oBO 
17100 1Bt00 19100 .20100 :Zl:OO :12100 .23100 Time 

Pil•t%980087 11-883 Acq1 7-JAN-1998 191471:17 QC BI+ Voltage SIR Autospec 
375.8364 BzptZCONl'_'r"l' 
SaJll'l• Tezt:'l'Lil44376 l117-1.20/216/217/:Zl8 Pile TeJrtt ~ LABS 
10 .21 14 8.2B5 

BO 6.5B5 

60 4.9B5 

40 3.385 

21147 
:zo l.as 

17127 1715218117 

o . .....,.....,.....,.__,__,....-.--.--..-..-..-....-....-..,-..,-...,.... ........ ...,.....,.. ............ --.--. ............ --...-..--.--.--.--.--...-.--..-..-....-....-....... -.-.....-...,.. ...... _._o.ozo 
17100 18100 19100 :Z.2100 .23100 !lime 
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e 1 ,• c:q1 1 1 .,. o age 
319.8965 BSf11J(256,30,-3.0) P1CD(5,3,1,o.10-,40308.0,0.00-,P,P) .B::lp1.J:C'OlV7_2"S' 
Sample 'l'ex1::'I'Lil44316 1117•1.a0/216/217/218 Pile 'l'ezt:1 ~ LIJJS 
10 

8 

60 ~.91B8 

40 

18100 19100 20100 21100 22100 
P:l.le1D80081 '11·183 Ac:q1 1·.TU-1998 19147121 QC IlI1' Voltage SIR AutoSpec: No:l.•e18310 
321. 8936 BSt1B(2'56,30, -3. 0) P1CD( 5,3, 1, 0 .10-, 33480. O, 0. 00-,P,PJ .B::lp1%COBP'_'l"l' 
Sample ~1'l'Lil44316 1117-la0/216/217/218 P:l.le 'l'ezt:1 'l'RZ.lNOLB LABS 
10 

80 

60 A3.81E8 

40 

20 
A4.13E1 

18:00 19:00 20:00 21:00 22:00 
P:l.le1Z980081 11~883 Acq: 1-JA.N-1998 19:41:21 QC 'SI1' Voltage SIR AutoSpec Noise:11419 
321.8841 BSUB(256,30,-3.0J PJCD(5,3,1,0.10%,45676.0,0.00%,P,P) Exp:ZCONP_T'l' 
Sample 'l'ext:TLI#44376 1117-120/216/217/218 P1le Text: TRIANGLE LABS 
10 Al. 4E8 

80 

60 

40 
A5.0lB1 

20 Al.79B1 

18100 19:00 20:00 21:00 2.2:00 
P11e:Z980081 #1~883 Acq: 1-JAN-1998 19:47:27 QC EI.,. Voltage SIR Auto.spec Noise:149ll 
331.9368 BS'l1B(256,30,-3.0) PJCD(S,3,1,0.10%,59644.0,0.00%,P,P) B:lcp:ZCONP_T'l' 
Sample 'l'fUCt:'l'LI#44376 lll7-l.20/2lf/217/.218 P1le Text: 'l'RIANQLB LABS 
10 . Al. 6E1 

Al.20E1 
80 

'60 

40 

20 

18100 19100 20100 21100 22:00 
P:l.le:Z980087 11•883 Ac:q: 7-JAN-1998 19141127 QC IlI1' Voltage SIR Auto.spec: No:l.se17293 
333.9338 BSUB(.256,30,•3.0) PJCD(5,3,1,0.10-,2917.2.0,0.00%,P,P) B:lcp1ZCONP_'l"l' 
Sample Tez1:1'1'Lil44376 1117•1.a0/216/217/218 l':l.le 'l'e%1:1 'l'RIANQLB LABS 
10 Al. OB7 

80 

60 

40 

20 

l.4B8 

l.1B8 

8.1B7 

5.4117 

2.1111 

O.OBO 
.23:00 Time 

l.1B8 

l.4E8 

1.0B8 

1.0B1 

3.5B1 

o.o:so 
23:00 'l'iJll• 

3.lE1 

.2. 4E1 

l.8'£7 

1.2B7 

6.lE6 

O.OBO 
.23:00 'l'.iJlle 

3.61l6 

.2.9B6 

2.2B6 

1.5B6 

1.3B5 

O.OBO 
23:00 'l'iJll 

4 • .2B6 

3.486 

.2.5B6 

1. 7116 

8.4115 

o. 0110 
23100 1' 

f) ~ ') 

'· "" '"' 



, l•:Z9800B7 ll-BB3 Acq: 7-~-1998 19:47:27 QC BI• Voltage SIB AutoSpec 
303. 90lf Il:q):ZCONl'_'l"l' 
SllJllPl• '1'azt::TLil4437f 1117-l20/21f/217/21B l'ile 2'ezf:1 ~ LI.BS 
10 19 44 

lB:20 

17:00 lB100 
P1le:Z9BOOB7 ll-BB3 Acq1 
315.9419 Il:q):ZCONl'_'l"'r 

19:13 
:ZO::Z5 21:00 21:41 

:ZJ.:00 :Z:Z:OO 
Voltage SIB AutoS11ec 

S4111ple '1'azt::'l'Lil44376 lll7-J.20/21f/:Z17/2J.B P1le 'l'azt:: 
10 

19:13 

17:00 18:00 19:00 20:00 21:00 22:00 
P1le:Z980087 ll-883 Acq: 7-JAN-1998 19:47:27 QC BI• Voltage SIR AutoSpec 
319.8965 Bxp:ZCONl'_T'l' 
S4111ple Tezt::'l'LI#44376 1117-120/216/217/218 P1le Te.rt: ~ LA.BS 
10 17•56 

BO 

60 

40 

20 

18:29 

19:31 

:Z. 3BB 

l. BBB 

l. 4BB 

9.0E7 

4.5B7 

O. OBO 
:Z3:00 'l':Uu 

4.5E6 

3.fBf 

2. 7Ef 

l. BE6 

9.0E5 

O.OEO 
23:00 '1'1.m• 

l. 4EB 

l. J.EB 

B.J.E7 

5.4E7 

2.7E7 

o ........ .....,......,.__,.....,_,,,__i--,_...,...._,..._.,......,......,.......,,.,..,...,..,__..,_-+-....,..~:-,.. ....... ~_..,.....,.......,;o.<..;;::::i...--,......1"-....-..-....-....... ._. ..................... ...,.. ............... ~ O.OEO 
17:00 18:00 21:00 22:00 :13:00 

P1le:Z9800B7 ll-B83 Acq: 19:47:27 QC BI• Voltage SIR AUCOSll•C 
331.9368 Exp:ZCONl'_'l"'r 
S4111ple Text::TLI#44376 1117-120/216/217/218 P1le Text: TRIANQLB LA.BS 
10 20 13 

17:47 18:45 21:05 21:37 22:03 22:39 23:07 

17:00 18:00 19:00 20:00 21:00 22:00 
P1le1Z9800B7 11-883 Acq1 7-JAN-1998 19:47127 QC III• Voltage SIR AutoSpec 
292.9825 Bxp:ZCONl'_T'l' 
Sample Tezt::'l'Lil44376 1117-120/216/217/218 P1le Tezt:1 'l'RIANQLB LA.BS 
10 17132 11158 1815319111 20:20 20151 21134 22:11 

17100 18100 19100 20100 21:00 22100 
Ji1'1l•:Z980087 11-883 Acq1 7-JAN-1998 19147:27 QC BI• Voltage SIR AutoSllec 
330.9792 Bxp:ZCONP_'l"'r 
Sample '1'azt:1'1'Lil4437f lll7-l20/21f/217/218 P1le ~e.rc1 ~ LA.BS 
10 18130 18159 19131 20120 2li30 22105 

23:00 

23:00 

2 • 23·31 

o,...,_.....,.__,__,_..,.....-.--.--....-....-....-...... .,.......,.......,........,......,.....,.....,.. ........ _,......,......,.__,.....,__,_..,,..._,_.,_.,_.,_..,......,.......,.......,.....,.......,........,.. ........ ...,.....,.._,.._._ 
17:00 18:00 19100 20:00 22:00 23:00 

Time 

3. 7E6 

3. OE6 

2.2E6 

l.5B6 

7.5E5 

O.OEO 
Time 

5.BEB 

4. 6EB 

3.5B8 

2.3B8 

l.2EB 

O. OBO 
'1'1.m• 

f.4E8 

5.1B8 

3.9B8 

2. fBB 

l.3BB 

O. OllO 
2"1.me 

9~4 ··- """"' 



PPM 
200 

(\ 

,.. 

r 
]V 

292.95315 

~ 

Peak Locate Examination: 7-JAN-1998:19:43 File:X980087 
Experiment:XCONF_TT Function:! Reference:PFK 

Volts PPM 
5.9549 - 200 ----

J\ 
~ ~ 

~ v 

~ 

\ 

n 
v 

~ 

\ ·-
-~ 

I 
~ JV 

292.98245 293.01175 330.94615 330.97925 

Volts 
6.4958 

~ 

l 

-

~ 
~- ~ 

331.01235 



TLI Project: 
Client Sample: 

Client Project: 
Sample Matrix: 
TLI ID: 

Sample! Size: 
Dry Weight: 
GC Column: 

2,3,7,8~1'C:[)[) 
1,2,3, 7,8-PeC:[)[) 
1,2,3,4, 7,8-HxC:[)[) 
1,2.3,6.7,8-HxC:[)[) 
1,2,3, 7,8,9-HxC:[)[) 
1,2,3,4,6,7,8-HpC:[)[) 
1,2,3,4,6,7,8,9-()(:1)[) 

2,3, 7,8-"fC:[)F 
1,2,3, 7,8-PeC:[)F 
2,3,4, 7,8-PeC[)F 
1.2.3,4,7,8-HxC[)F 
1,2,3,6, 7,8-HxC[)F 
2,3,4,6,7,8-HxC:[)F 
1.2,3, 7,8,9-HxC:[)F 
1,2,3,4,6,7,8-HpC[)F 
1,2.3,4, 7,8,9-HpC[)F 
1,2,3,4,6, 7,8.9-0CDF 

1'otal 1'C:D[) 
fotal Pe([)[) 
"fotal HxC[)[) 
"fotal HpCD[) 

Total TC[)F 
fotal PeCDF 
Total HxC[)F 
Total HpC[)F 

44376 
125-128 

Culp Aluminum Alloys 
M23TRAIN Date Received: 
194-59-6A-6D Date Extracted: 

1.000 
n/a 
DB-5 

0.86 
6.3 
6.0 

12.0 
18.8 
40.3 
34.5 

Date Analyzed: 

Dilution Factor: 
Blank File: 
Analyst: 

-94,-1. 7 ~ ~ 
19.1 1/1r;1qy 
35.3 
64.6 
27.0 
34.4 

1.5 
77.6 
9.1 

17.4 

280 
260 
210 
83.1 

~57Cf-' 

AS 719-0 
270 

12 
10 
7 
2 

16 
16 
11 

116 ~ 4 

1//'?148 

Page 1 of2 

Triangle Laboratories, Inc.~ 
801 Capitola Drive • Durham, North Carolina 2n13 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

Method 23 PCD·DfPCDF Analysis (a) 
Analysis File: T98015..!:. 

12117197 
12/29/97 
01/06/98 

n/a 
T980152 
BR 

266 

276 

Spike File: SPX23704 
I Cal: TF5D177 
ConCal: T980148 

% Moisture: n/a 
% Lipid: 
% Solids: 

0.75 
1.54 
1.21 
1.20 
1.22 
1.02 
0.82 

0.89 
1.49 
1.48 
1.25 
1.26 
1.27 
1.32 
1.04 
1.06 
0.91 

n/a 
n/a 

26:20 
30:31 
33:37 
33:42 
34:00 
37:05 
40:56 

25:42 
29:31 
30: 11 
32:53 
33:00 
33:30 
34:18 
36:00 
37:37 
41:09 

PR_ 
E -

SE 

E_ 

PR -
E -

E_ 
E_ 
E_ 
E_ 

SQE 
SE_ 
E_ 
E_ 

X237 .PSR ¥2.01. LARS 6.1.( 

Printed: 14:30 01115/98 

25t 



TLI Project: 
· .'":lient Sample: · 

13C12-2.3. 7,8-TCDF 
13C12-2.3. 7.8-TCDD 
13C12-1.2.3. 7.8-PeCDF 
13Ci2-1.2.3, 7,8-PeCDD 
13Ci:-1.2.3.6, 7,8-HxCDF 
13C1:-l.2,3,6,7,8-HxCDD 
13C12-1.2.3,4,6,7,8-HpCDF 
13Ci2-l.2.3.4.6.7,8-HpCDD 
13C1:- l,2.3,4,6, 7.8.9-0CDD 

37CL-2.3.7.8-TCDD 
13C 1:-2.3.4. 7,8-PeCDF 
13C1:-I.2.3.4. 7.8-HxCDF 
13Ci2-I.2.3.4, 7,8-HxCDD 
13C1:-1,2.3.4. 7,8,9-HpCDF 

13Ci:-l.2.3.7,8.9-HxCDF. 
13Ci:-2.3.-l-.6. 7,8-HxCDF. 

44376 
125-128 

1.7 
1.9 
2.1 
2.3 
1.9 
2.1 
2.2 
2.8 
5.8 

3.7 
3.5 
4.1 
4.3 
4.0 

2.0 
1.8 

41.3 
47.3 
52.0 
56.6 
47.7 
53.5 
55.5 
69.5 
72.3 

92.1 
86.8 

103 
107 
99.5 

49.9 
45.8 

Method 23 PCDD/PCDF Analysis (a) 
Analysis File: T980158 

40%-130% 
40%-130% 
40%-130% 
40%-130% 
40%-130% 
40%-130% 
25%-130% 
25%-130% 
25%-130% 

70%-140% 
70%-140% 
70%-140% 
70%-140% 
70%-140% 

40%-130% 
40%-130% 

0.77 25:40 
0.78 26:21 
1.49 29:30 
1.45 30:30 
0.53 32:59 
1.20 33:41 
0.47 35:59 
1.02 37:04 
0.95 40:54 

26:21 
1.55 30: 10 
0.52 32:53 
1.20 33:36 
0.45 37:36 

0.51 
0.53 

34:18 
33:30 

Q_ 

l• .. •• .. •~··•~ .. •· .. •.c. a. ·*.·•• .. ~.••.iY.·.·· .. ••.s .. ···.·.····•.1.a_···.•-~···d·•·.·•·.a.·•.·.··.ra ·.·• .. •.·.·~.·.· •.-•.•_:: ... •· .. · · .. •·.:.••·.••.-•.•.•.•· .... ·.•·.·•.···.· .. :.•· .. ·.•.•·.·.•· .. ·-•-.•·· .. •· .. • ··_::.•·.•.••• ....... · .. :_-._:.•••• .. •• · .J.( ...• _.-··:••'.••.:.-•: .. :._•:.·.•_._•:.·_:.·_ ... ·.·_·_·.··_··.-_··_-_·_··_·•_;:.••· ... _.•_.• .. ·-•·.•·-·.··.•·.·-•.·· ... ··.•· .. ·.·.-•-·.· .. ·.-·.·.·.· ;..::.:::: • •] .· J·• :•rn : : •: •afilid t .: •<am .:.::· ·••15~$• ... • .. ··.••·-•-•-.•! ~ ' ···:->:·.·.·:-:···:·.;.:.:.·:'.;:::::-:.:.::: ....... ·.·.·.· ·.·.·.· .. ·.· ...... · .. ···:.:.;.:-:·:.··:-:-:·:·:-:·:···:·:·····:·:····-·.· • 

13Ci:-l.2.3,4-TCDD 
13Ci:-1.2.3,7.8.9-HxCDD 

Triangle Laboratories, lnc.Jt 

0.80 
1.19 

Data Reviewer: -"""'fl"""-. -l.,._~___;___;6_T-5....:::.....5~--- 01115/98 

Page 2of2 

. 801 Capitola Drive • Durham, North Carolina 2n13 
Phone: (919) 544-5729.• Fax: (919) 544-5491 · 

26:10 
34:01 

l037 .PSR "2.01. LA.RS 6.1 O.lllo 

Printed: 14:30 01/15/98 
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Initial .... Date ... 

Data Review By: ...ltJ.fafrJG..L;.}2;~ Calculated Noise Area: 

The Total Area for each peak with an ion abundance ratio outside 

ratio limits has been recalculated according to method requirements. 

Page No. 

01/15/98 

Compound/ 

1 Listing of T980158B.dbf 

Matched GC Peaks I Ratio I Ret. Time 

2.00 

M_Z .... QC.Log Omit Why •• RT. OK Ratio Total.Area ... Area.Peak.l .. Area.Peak.2 .. Rel.RT Compound.Name .. IO .. Flags. 

TCOF 0.65-0.89 o. 878-1. 073 
304-306 oc NL 0:00 RO 0;99 8.97 0.000 

22:39 0.81 14.642.18 6,532.63 8,109.55 0.882 QE 
23:08 0.83 13.402.35 6,092.42 7,309.93 0.901 QE 
23:21 0.80 15.740.63 7,016.94 8,7:23.69 0. 910 QE 
23:43 0.81 56.290.40 25' 123-. 00 31.167.40 0.924 QE 
24:02 0.81 35,494.50 15,871.40 19,623.10 0.936 QE 
24:24 0.81 37,309.10 16,651.00 20,658.10 0.951 QE 
24:40. o.ao 34.036.90 15,086.40 18,950.50 0.961 QE 
24:53 0.81 40.230.00 18,020.40 22.209.60 0.969 QE 
25:05 0.82 27' 401. 00 12.347.40 15,053.60 0. 977 QE 
25:17 0.80 13.597.35 6,030.46 7,566.89 0.985 QE 
25:30 o.ao 14,126.05 6,299.90 7,826.15 0.994 QE 
25:42 0.89 55.981.50 26,393.30 29.588.20 1.001 2378-TCDF AN SE 
26:·05 o.ao 15.084.16 6,706.62 8,377.54 1.016 QE 
26:18 0.81 10.120.07 4,515.96 5,604.ll l. 025 QE 
26:32 0.83 2 .157 .12 977. 23 1.179.89 1.034 Q 
27:21 0.81 1.503.54 671. 97 831.57 1.066 Q 

oc WH 27:34 RO 0.90 498.52 l. 074 
304-306 16 Peaks 387.116.85 

l3Cl2-TCDF . 0.65-0.89 0.961-l.039 
316-318 DC NL 0':00 RO l.04 8.11 0.000 

DC WL 23:04 RO 4.99 12.32 0. 899 

DC WL 23: 30 RO l. 94 15.66 0.916 
DC WL 24:04 RO l. 67 29.86 0.938 

24:40 RO 2.99 12.46 21.04 7.04 0.961 
25:40 0. 77 1.725.18 749.07 976.11 1.000 13Cl2-2378-TCDF ISO Q 
26:05 RO l. 71 11. 36 10.97 6.42 1.016 
26:18 RO l. 84 11.06 11.49 6.25 l. 025 

316-318 4 Peaks l.760.06 

----------------------- Above: TCDF I TCDD Follows ----------------------
TCDD 0.65-0.89 
320-322 DC NL 0:00 RO 1.27 5.06 

23:55 0.82 50.108.60 22,619.10 

24:17 0.78 30,946.50 13,575.80 

24:34 0. 77 9,492.08 4,138.55 

25:13 0.78 20.710.39 9,084.09 
25:29 0.78 ll,734.90 5,145.53· 
25:51 0.78 7,099.05 3,118.46 

M 26: 15 0.79 18.390.00 8,090.00 
AN 26:20 0.75 470.00 201.00 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive • Durham, North Carolina 27713 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

0. 903-1. 045 

0.000 

27,489.50 0.908 E 
17,370.70 0.922 E 

5,353.53 0.932 E 
11,626.30 0.957 E 

6,589.37 0. 967 E 
3,980.59 0.981 E 

10,300.00 0.996 E 
269.00 0.999 2378-TCDD AN 

Printed: 14:27 01/15/98 
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Page No. 

Ol/15/98 

Compound/ 

2 Listing of T980l58B.c3bf 
Matched GC Peaks I Ratio I Ret. Time 

~M_Z .... QC.Log Omit Why •. RT. OK Ratio Total.Area ... Area.Peak.l .. Area.Peak.2 .. Rel.RT Compound.Name .. ID .. Flags. 

320-322 

37Cl-TCOO 

328 

328 

l3Cl2-TCOO 

332-334 

~32-334 

PeCDF 

340-342 

26:31 0. 77 l,881.20 

26:40 0.78 984.24 

26:53 0.74 356.28 

27:19 0.79 334.48 

12 Peaks 152,507.72 

DC NL 0:00 1.50 

DC WL 23:55 278.18 

DC WL 24:09 274.45 

DC WL 24:17 274.32 

24;34 55.Sl 

25:01 2,462.00 

25:12 107.ll 

25:28 63.34 

25:41• 9.27 

' 25:51 37.08 

26:21 l,480.87 

26:43 2.212.86 

I 27: 38 3.86 

9 Peaks 6,431.90 

0.65-0.39 

DC NL, 0:00 RO 2.05 3.53 

DC WL, 23:55 RO l.88 5.81 

DC SN 24: 34 RO 2.19 1.79 
I 26: 10 0.80 2,705.24 

I 26: 21 0.78 1,598.42 

26:40 RO 0.58 25. 70 

I 
27:02 RO l. 22 5.15 

4 Peaks 4,334.51 

----------------------- Above: TCOD I 

1.32-1.78 

DC NL' 0:00 RO 1.10 5.10 

I 27: 34 1. 49 25,017.40 

28: 11 1.40 75. JO 

28:32 1.48 9,084.21 

28:40 1.39 47,111.70 

28:50 1. so 11,203.56 

29:08 l. 49 21.518.73 

29:14 1.50 19.497.95 

29:25 l.49 ·9,463.01 

29: 31 l.49 9, 114.32 

29:40 l. 49 7,611.16 

29:47 1. 50 11.855.68 

30: 11 l. 48 16,837.95 

30:20 1.48 16.360.27 

30:38 1. 63 l.844.67 

30:51 1.58 461.73 

31:08 l.53 l,78l.l3 

818.34 

430.61 

150.95 

147.91 

55.51 

2,462.00 

107 .11 

63.34 

9.27 

37.08 

1,480.87 

2.212.86 
3.86 

l,202.91 

701. 37 

11.18 

3.55 

PeCOF Follows. 

14,964.60 

43.89 

5.418.80 
27,422.50 

6,713.22 
12.880.70 

11,693.80 

5,667.41 

5,461.14 
4,550.84 

7,ll2.03 

l0,052.70 

9,762.98 

1.143.79 

283 .11 

l,078.05 

Triangle Laboratories, .Inc.® Analytical Services Division 
801 Capitola Drive • Durham, North Carolina 2n13 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

L 062. 86 1. 006 

553. 63 1. 012 

205.33 1.020 

186. 57 1. 037 

0.924-1.076 

0.000 

0.908 

0.917 

0.922 

0.932 

0.949 
0.956 

o. 966 
0.975 

0.981 

1.000 37Cl-TCOO 

l. 014 

1.049 

0.924-1.076 

0.000 

0.908 

0.932 

l.502.33 0.993 l3Cl2-l234-TCOO 

897.05 l.000 l3Cl2-2 37 8-TCOO 

19.40 l. 01:: 

2.91 l.026 

---------------------
0.931-1.063 

0.000 

10,052.80 0.934 

31. 41 0.955 

3,665.41 0. 967 

19,689.20 0. 972 

4,490.34 0.977 

8,638.03 0.988 

7,804.15 0.991 

3.795.60 0.997 

3,653.18 l.001 12378-PeCOF 

3,060.32 l.006 

4,743.65 l.010 

6.785.25 l. 023 23478-PeCOF 

6,597.29 1.028 

700.88 1. 038 

178.62 l.046 

703.08 1.055 

SURl 

RSl 

ISl 

E 

SE 

E 

E 

AN 

AN 

Printed: 14:27 01/15/98 

2c;c 
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Page No. 3 List:ing of T980l
0

58B. dbf 

Ol/15/98 Mat:c:hed GC Peaks I Ratio I Rat. Tillie 

Compound/ 

M_Z .••. QC.Log Omit Why .. RT. OK Rat:io Total.Area ... Area.Peak. l .. 

340-342 16 Peaks 208.838.77 

l3Cl2-PeCDF l.32-l.78 

352-354 DC NL 0:00 RO 0.95 3.82 

27:33 RO l.12 61.69 37 .50 

28:15 RO 0.38 17.0l 10·. 34 

28:23 RO 2.10 8.03 6.62 

28: 31 RO 2.67 9.92 IO. 37 

28:40 RO l. 81 54.52 38.63 

28: 51 RO 0.95 22.80 13.86 

29:01 l. 62 6.99 4.32 

29:07 l.70 24.04 15.14 

29:14 l. 37 22.82 13 .20· 

29:30 l.49 l,799.53 :t.076. 70 

29:46 l. 34 68.74 39-.14 

30: 10 l.55 l.S5l.2l 943.73 

30:20 .RO 2. ll 13.52 ll.20 

31:03 RO 0.64 6.53 3.97 

352-354 14 ?eaks 3,667.35 

---------------------- Above: PeCDF I PeCDD• Follows 

PeCDD l.32-l.78 

356-358 DC NL 0:00 RO 0.80 l.78 

28:46 1. 42 30.596.20 171,.973 .. aa 
29:14 l.52 2.306.30 l,.3'92. 65: 

29:28 l. 56 22.474.44 l3' .. 70'8 .. 00 

29:36 l.53 2,204.81 I,334..4'3 

29:47 l. 54 15.139.80 9 .. 189.27 

30:02 l. 56 5.499.29 1;352.07 

30: l3 1. 55 7,484.96 C,.547 .. 26 

30:20 RO 0.92 2.348.62 l.4Z7.59 

30: 31 1. 54 2.212.17 I,.34'.l .. 20 

30:38 1. 52 1,690.59 1.,.019.22 

30:58 1. 56 l, 611. 89 983. 03 

356-358 11 Peaks 93,569.07 

13C12-?eCDD 1.32-l.78 

368-370 DC NL 0:00 RO 0.20 1.45 

28:46 RO 3.00 19.56 23·. 03 

29:28 RO 2.25 15.56 13.73 

29:47 RO 2.34 9.82 9.00 

30:30 1.45 1.086.71 54.J .. 51 

30:38 RO 1.17 100.91 61. 34 

31:00 RO 0.69 7.68 4. 67 

DC SN 31:25 RO 0.97 l.65 

31': 31 RO 0.96 4.98 3.03 

368-370 7 Peaks l.245.22 

---------------------- Above: PeCDD I HxCDP' Pol:laws 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive • Durham, North Carolina 2n13 
Phone: (919) 544-5729 •Fax: (919) 544-5491 

Ar.ea. Peak. 2 .. Rel. RT Compound.Name .. ID .. Flags. 

0.864-l.136 

0.000 

33.58 0.934 

27.30 0.958 

3.15 0.962 

3.89 0. 967 

21.38 0.972 

14.63 0.978 

2.67 0.984 

8.90 o. 987 

9.62 0.991 

722.83 l.000 l3Cl2-PeCDF 123 IS2 

29.40 1.009 

607.48 l.023 l3Cl2-PeCDF 234 SUR2 

5.30 l.028 

6.21 l.053 

---------------------
0. 939-l. 022 

0.000 

12.622.40 0.943 E 

913.65 0.958 

8,766.44 0.966 E 

870. 38 0.970 

5,950.53 0. 977 E 

2.147.22 0.985 

2.937.70 0.991 

l.556.60 0.995 

870.97 l.001 12378-PeCDD AN 

671.37 1.004 

628.86 1. 015 

0.869-1.131 

0.000 

7.67 0.943 

6.10 0.966 

3.85 0. 977 

443.18 l.000 13Cl2-PeCDD 123 IS3 

52.56 1.004 

6.73 1. 016 

1. 030 

3 .l7 l. 033 

-·-------------------

Printed: 14:27 01/15/98 
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Paqe No. 
Ol/15/98 

Compound/ 

Liscinq o! T980l58B.dbf 

Matched GC Peaks I Racio I Rec. Time 

~~-z .... QC.Log Omic Why .. RT. OK Ratio Total.Area ... Araa.Peak.l .. Area.Paak.2 .. Rel.RT Compound.Name .. IO .. Flags. 

~-iXCOF 
374-376 

374-376 

x 
x 

MX 

AN 
M 

l3Cl2-HxCDF 

384-386 

'4-386 

DC NL 0:00 

31:56 

32:04 

32:14 

32:22 

l.05-l.43 

l.10 

1:25 

l. 26 

l.28 

l. 27 

X 32:31 RO 

x. ·32:44 RO 

32:53 

33:00 

33:07 

33:18 

l.28 

l. 28 

l.25 

l.26 

l.27 

l.26 

33:30 l.27 

X 34:14 RO l.24 

34:18 
34:23 

DC WH! 34: 48 
· 14 ?eaks 

l.32 
l.28 

l. 29 

DC NL 

0.43-0.59 

0: 00 RO l. 12 

32:04 RO l.86 

32: 38 RO 2. 11 

' 32:53 0.52 

32:59 

33:30 

DC SN 33: 39 RO 

0.53 

0.53 

0.35 
33:50 RO 2.16 

34:18 0.51 

7 Peaks 

25.39 

13,817.86 

28.940.30 

l,807.53 

2,837.59 

l,688.05 

247.49 

26,104.20 

12,264.65 

2.343.51 

3,905.04 

12.572.83 
539.00 

497.00 
l,960.00 

283.60 

109.525.05 

7.99 

ll. 87 

6.27 

l.329.13 

1.399.75 

1.282.71 

4.94 
5.03 

l.105.75 

5.140.51 

7,687.lO 

16.117.70 

l,013.16 

l,587.90 

948.63 

138.94 

14,493.00 

6,835.32 

l,309.14 

2,174.84 

7,022.16 

298.00 

283.00 
l,100.00 

14. 59 

8.74 

456.95 

485.96 

444 .11 

7.18 

374.73 

0.964-1.049 

0.000 

6,130.76 0.968 

12.822.60 0.972 

794.37 0.977 

l,249.69 0.981 

739.42 

108.55 

ll.611.20 

5,429.33 

0.986 

0.992 

0.997 .123478-HxCOF 

l.001 123678-HxCOF 

l,034.37 l.004 

l. 730.20 l.010 

5,550.67 l.016 234678-HxCOF 

241. 00 l. 038 

AN 

AN 

AN 

E 

E 

214.00 l.040 123789-HxCDF 
860.00 l.042 

AN PR 

l. 055 

0.879-1.121 
0.000 

0. 972 

0.989 

7.86 

4.15 

872 .18 

913.79 

838.60 

0.997 l3Cl2-HxCDF 478 SUR3 

l.000 l3Cl2-HxCDF 678 IS4 

l.016 l3Cl2-HxCDF 234 ALT2 

l.020 
3. 3 3 l. 026 

731.02 l.040 l3Cl2-HxCDF 789 Al.Tl 

---------------------- Above: HxCDF I HxCDD Follows ---------------------

HxCDD 
390-392 

390-392 

l3Cl2-HXCDD 

402-404 

402-404 

DC NL 

DC NL 

0:00 

32: 25 

32:51 

33:04 

33:15 

33:37 

33:42 
34:00 

7 Peaks 

l.05-1.43 
l.37 

l. 21 
l.22 

l.22 

l.23 

l.21 

l.20 

l.05-1.43 

0:00 RO 0.47 

33:36 l.20 

33:41 l.20 

34:01 

.3 Peaks 

l.19 

14.57 

5,062.94 

27.814.10 

·10.931.41 

2.155.89 

1.474.51 

3.332.99 
5,167.78 

55,939.62 

6.56 

964.47 

l.109.16 

2,078.80 

4.152.43 

2,769.65 

15.273.80 

6,018.13 

l,187.98 

807.87 

1.817.39 
2,841.90 

525.15 

604.03 

l.130.82 

Triangle laboratories, :Inc.® Analytical Services Division 
801 Capitola Drive • Durham, North Carolina 2n13 
Phone: (919) 544-5729 ~ Fax: (919) 544-5491 

0.958-1.015 
0.000 

0. 962 2.293.29 

12.540.30 

4,913.28 

967.91 

666.64 

l,515.60 

2.325.88 

0.975 

0.982 

0.987 
0.998 123478-HxCDD 

l.000 123678-HxCDO 
l.009 123789-HxCDD 

0. 970-l. 030 

0.000 

AN 

AN 

AN 

439.32 

505.13 

0.998 l3Cl2-HxCOD 478 SUR4 

l.000 l3Cl2-HxCOO 678 IS5 

947.98 l.010 l3Cl2-HxCOO 789 RS2 

E 

E 

PR 

Printed: 14:27 01/15/98 
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Page No. 

Ol/15198 

Compound/ 

5 Listing of T980l58B.dbf 

Matched GC Peaks I Ratio I Rat. Time 

M_Z .... QC.Log Omit Why •• RT. OK Ratio Total.Area ... Area.Peak.l .. Area.Peak.2 .. Rel.RT Compound.Name .. ID .. Flags. 

·---------------------- Above: HxCDD I HpCDF Follows ---------------------

HpCDF 

408-410 

408-410 

l3Cl2-HpCDF 

418-420 

418-420 

HpCDD 

424-426 

424-426 

l3Cl2-HpCOD 

436-438 

436-438 

o. 88-l.20 

DC NL 0:00 RO l.99 7.57 

36:00 l.04 29,367.20 

36:17 1.05 5,450.49 

36:26 1.03 4.298.84 

37:37 l. 06 2,616.20 

DC WH 38:13 RO 0.74 43.45 

4 Peaks 41,732.73 

0.37-0.51 

DC NL 0:00 RO l.Oi 4.59 

35:59 0.47 l,027.56 

37:36 0.45 797.30 

2 Peaks l,824.86 

---------------------- Above: HpCDF I 

0.88-l.20 

DC NL 0:00 0.98 6.52 

36: 18 1.01 ll.544.15 

37:05 l. 02 10,389.89 

DC WH 37:32 RO 1.43 12.06 

2 Peaks 22,434.04 

0.88-1.20 

DC NL 0:00 RO 0.64 3.73 

37:04 l.02 l,043.27 

l Peak l.043 .27 

14,966.20 

2,793.58 

2,178.64 

l,343.78 

327.56 

246.14 

HpCDD Fellows 

5.791.95 

5,501.86 

526.10 

0.998-1.053 

0.000 

14.401.00 1.000 1234678-HpCDF 

2.656.91 l. 008 

2.120.20 l. 013 

l,272.42 l.045 1234789-HpCDF 

l.062 

0. 944-l. lll 

0.000 
700.00 l.000 l3Cl2-HpCDF 

551.16 1.045 13C12-HpCDF 

---------------------
0.976-1.006 

0.000 

5,752.20 0.979 

678 

789 

AN E 

AN 

IS6 

SUR5 

E 

5,388.03 1.000 1234678-HpCDD ·AN E 

l. 013 

0. 973-l. 027 

0.000 
517.17 1.000 13Cl2-HpCOD 678 IS7 

---------------------- Above: HpCDO I Octa-COO and COF Fellows ----------
OCOF 
442-.0.0.0 

442-.044 

ocoo 
458-460 

458-460 

l3Cl2~0CDD 

470-472 

DC 

DC 

DC 

DC 

DC 

DC 

DC 

NL 

WL 

SN 

SN 

NL 

NL 

WH 

0:00 

36:14 

39:04 

40:57 

41: 09. 

41:25 
41:53 

3 Peaks 

0:00 

40:56 

l Peak 

0:00 

40:54 

41: 11 

0.76-1.02 

RO l.33 0.96 

0.81 21.69 

o.a8 21~62 10.14 

RO 2.19 3.95 

0.91 4,613.50 2.195.16 

l. Cl 110.98 55.83 

RO l.10 3.53 
4,746.10 

0.76-1.02 

RO 0.43 0.55 

0.82 7,074.10 3,190.01 

7,074.10 

o. 76-1.02 

RO l.10 l. 81 

0.95 1,472.26 717.36 

RO 0. 33 . 4.74 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive • Durham, North Carolina 2n13 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

0. 902-l. 098 

0.000 

o.a86 

11.48 0.955 

l. 001 

2.418.34 l.006 OCOF. AN 

55.15 l. 013 

l. 024 

·o. 902-i. 090 

a.coo 

3,884.09 1.001 ocoo AN 

0. 998-l. 006 

0.000 

754.90 1.000 l3Cl2-0CDD Isa 

l.007 

Printed: 14:27 01/15/98 
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Paqe No. 
Ol/15/98 

Compound/ 

6 Listing of T980l58B.dbf 
Matched GC Peaks I Ratio I Ret. Time 

M_Z .... QC.Log Omit Why .• RT. OK Ratio Total.Area ... Area.Peak.l .. Area.Pealc.2 .. Rel.RT Compound.Name .. ID .. Flags. 

470-472 

DC WH 41:25 RO 0.55 

l Peak 

2.82 
l.472.26 

Column Description ... ' ........ . 

M_Z -Nominal !on Mass(es) 
.. RT. -Retention Time (11111:ss) 
Rat.l -Ratio of M/M+2 Ions 
OK -RO=Ratio Outside Limits 
Rel.RT-Relative Reterition Time 

••• End of Report ••• 

"Why" Code Description •.•.•.... 

WL-Below Retention Time Window 
WH-Above Retention Time Window 
SN-Below Signal to Noise Level 
<M-Below Method Detection Limit 
NL-Channel Specific Noise Level 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive • Durham, North Carolina 27713 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

l.013 

QC Log Desc ........ . 

A-Peak Added 
K-Peak Kept 
0-Peak Deleted 
T-Time Changed 
M-Peak Area Changed 
N-Name Changed 
X-Ether !nterf erence 

Printed: 14:27 01/15/98 
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7ile:T980lS8 ll-810 Acq:6-JAN-98 19:55:03 EI+ Voltage SIR 701' Noise:2505 
303.9016 P:2 BSUB(256,30,-3.0) PTJJ(9,5,5,0.05\,l0020.0,l.OO\,P,1') Ezp:RDB5US 
XRI.Am;LE LABS Tezt:'l'Lil44376 125-128 I?IJ. nJa • 19:58 
100 A2. 4E8 

80 

6.5E7 

5.2E7 

60 Al.5lE8 3.9 

40 Al.67E8 Al.23E8 2.6E7 

20 l.3E7 

o~..,.........,..---,...._..,.."°'""..._,......J.-.............. ...-..... ......,---.,._...,_~---..,....-+-'-i'""°.,...."°'"" ...... ,..._..,.._ .... ..._,__~ ...... ---...-........... ---............ --.---..,...o.oEo 
23: 00 24: 00 27: 00 1'.iJlle 

Pile:T980l58 ll-810 Acq:6-JAN-98 19:55103 EI+ Voltage SIB 701' Noise:2S34 
305.8987 P:2 BSUB(256,30,-3.0) PTJJ(9,5,S,0.05\,l0l36.0,l.OO\,P,1') Ezp:RDB5US 
TRIANGLE LABS Tezt:7'Lil44376 125-128 INJ'. TINE • 19:58 
100 A2. 6E8 6.4E7 

80 A3.l2E8 Al.90E8 5.lE7 

60 ~.07E8 Al.5lE8 3.9E7 

40. 2. 6E7 

20. l.3E7 

o~ ....... -..--.,-1.....,..i.-L,~ ...... -'---.,..........,.._..,......'-r ...... ~..,...~--.,......-t-'--;iwc..-,-'....,. ...... .,......,..__,l-'-_,.,.--1..,.. ............. --...... ....,..~P.....---.--..,...o.oEo 
23: 00 24: 00 25: 00 :16: 00 :17: 00 Ti.me 

Pile:T980l58 ll-810 Acq:6-J'AN-98 19:55:03 EI+ Voltage SIR 70T Noise:2385 
315.9419 P::Z BSUB(256,30,-3.0J PJ.CD(9,5,5,0.05\,9540.0,l.OO\,P,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:7'Lil44376 l25-l:Z8 INJ'. TINE • 19:58 
100 A7. 9E6 2.0E6 

l.6E6 

60 l.2E6 

40 8.0E5 

:JO 4.0E5 

O·..i......,.......,.--..,..::...,_ ______ _.,."""",........,.""'""...-.... --..-...,..__,.-..,...=--,.--..--;>o......, ............ .....,..~..-...... --...-.............. --...-....... --.--..,..... ...... --..,...0.oEo 
23:00 24:00 25:00 26:00 27:00 

Pile:T980l58 ll-810 Acq:6-JAN-98 19:55:03 EI+ Voltage SIR 70T Noise:2289 
317.9389 P:2 BSUB(256,30,-3.0) PTJJ(9,5,5,0.05\,9l56.0,l.OO\,P,TJ Ezp:NDB5US 
TRIANGLE LABS Tezt:7'Lil44376 125-128 INJ. 'l'IHE • 19:58 
100 A9. 6E6 

80 

60 

TiJlle 

2.8E6 

.:l.3J!:6 

l.7E6 

40 l.lE6 

:JO 5.7E5 

O..i......,........,.--.,.......,...--,..........--..--...... --..---..--.---...--r---..--...--.----..-.._.._..._.,...._,... __ ,_...,.....__, __ ...-....., ....... ...-...,..--...-..,...-,.--..-1-0.0EO 
:13: 00 :14: 00 .:25: 00 :16: 00 

Pile:T980l58 ll-810 Acq:6-J"AN-98 19:55:03 EI+ Voltage SIR 701' 
330.979:1 P:2 Ezp:NDB5US . 
TRIANGLE LABS Tezt:7'Lil44376 125-128 
lOO ·2:z:5l 23:22 23:4624:05 24•2724•46 25·08 

80 

60 

40 

20 

27:00 

19:58 
27: 02 

~,,._---~ 
27·31 

Ti.me 

l.8E7 

l.4E7 

l.lE7 

7.lE6 

3.6E6 

o...._..,........,. __ ..,.........,.. __ ,...... ....... ....,.--..... _,..--.--....... --...-...... --..--...--.---...-....... -..--...--.---..-....... -..--..... -....--.---.---.--....-....... --~o.ozo 
23:00 .'14:00 

Pile:T980l58 ll-810 Acq:6-J'AN-98 19:55:03 
375.8364 P:2 Ezp:NDB5US 
TRIANGLE LABS 1'ezt:'l'Lil44376 125-128 
100 

80 

.'15:00 .'16: 00 
EI+ Voltage SIR 701' 

INJ'. 'l'IHE • 

27: 00 

19:58 

Ti.me 

4.4E5 

J.SE5 

2.6E5 

l.8E5 

s.sz4 

0'.J.....,......,.---,..-..,..._,.---,_...,.._,.--.,.-...,....._,---..-..,..__,,......p.-Q~~~...,t.~,.....~~.-.,.......,_....t;:~~~~......:::,-i:::..,...::~....:i..~O.OJ:O 
.'13:00 24:00 25:00 .'16:00 21:00 1'.ime 
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7ile:T980l58 ll-8l0 Acq:6-JAN-98 l915510J EI+ Voltage SIR 70T Noiserl8l4 
Jl9.8965 7:2 BSUB(256,JO,-J.0) PJCD(7,5,J,0.05\,7256.0,l.00\,7,T) J:rp:NDB5US 
'!'RIANr;LE LABS Tezt:.:TLil44376 l25-l28 INJ. TIKE • l9:58 
lOO 

80 

60 

40 

20 

Al.36EB 

A9.0BE7 
A4.l4E7 

5. 7E7 

4.5E7 

J.4E7 

2. JE7 

o~---~---..,..L-Tlo....-+....;...,_ __ ,.......-r __ ..,_ ...... -F---. ..... -+--'..,._,...., ...... '-..----..,__.?--....., __ ...,... __ ,__,,---~---..------_,.~o.oEo 
24 I 00 25 t 00 

7ile:T980l58 ll-BlO Acq:6-J1Ul-98 19:55:03 EI+ 
32l.8936 7:2 BSUB(256,30,-3.0) PJCD(7,5,J,0.05 
'!'RIANGLE LABS Te.zt:.:TLil44376 l25-l28 
lOO 

80 
Al. 74EB 

26: 00 27: 00 
Voltage SIR 70T Noisa:l428 
,5712.0,l.00\,7,T) Zzp:NDB5US 

INJ. TIME • l9:58 

Tiae 

6.3E7 

5.lE7 

~ 3.U7 

40 Al.l6E8 2.5E7 

20 A5.35E7 l.3E7 

O..J.+---4----...,..1.---.... --i:.....~---...... ---"T""" ....... ,_......,'--_,.;-....,..__..,.....,...._,..........,. __ ...,.. __ .,... ..... .,,....-..,---....... ---...... ---....... ---.----,.---_,.....o.oEO 
24: 00 25: 00 i . 26: 00 27: 00 

7ile:T980158 ll-810 Acq:6-J1Ul-98 19:55:03 EI+ Voltage SIR 70T Noise:2l03 
33l.9368 r:2 BSUB(256,30,-3.0) PJCD(7,5,3,0.05\,84l2.0,l.OO\,r,TJ Zzp:NDB5US 
TRIANGLE LABS Tezt:TLil44376 l25-l28 INJ'. TINE • 19:58 
lOO Al. OE7 

80 

60 7.0lE6 

TiJlle 

J.3E6 

2. 7E6 

2.0E6 

40 l.3E6 

20 6.6E5 

o . ....,. __ ..,.... __ .,.............,.---.....,.. __ "T""" __ ,......._,. __ ...,... __ .,...........,. __ .....,.. __ .,....__,__......,.. __ ...,....-..,........,. __ ...,... __ ,__,, __ ...,... __ ..-____ _,.~o.oEo 

24: 00 25: 00 26: 00 27: 00 
rile:T980l58 ll-BlO Acq:6-JAN·98 l9:55:03 EI+ Voltage SIR 70T Noise:l025 
333.9338 r:2 BSUB(256,30,-J.O) PKD(7,5,3,0.05\,4lOO.O,l.OO\,r,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:'l'Lil44376 l25-l28 I INJ. TIHE a l9:58 
100 Al. OE7 

I 

Ti.lite 

4.2E6 

80 3.4E6 

60 8.97E6 2.SE6 

·40 l. 7E6 

20 8.5ES 

o--..----.----..---.---........ ---..-------...,..----.----.--...... --...,...---..-_,.--.....,...-...--..,,....... ...... ---...,...---.--....,.----.----..---.---~o.oEo 
24: 00 25: 00 26: 00 27: 00 

rile:T980l58 #1-810 Acq:6-J1Ul•98 19:55:03 EI+ Voltage SIR 70T Noise:75l 
327.8847 r:2 BSUB(256,JO,-J.O} PKD(7,5,3,0.o5i,3004.0,l.OO\,r,TJ Zzp:NDB5US 
TRIANGLE LABS Tezt:.: 'I'Lil4 43 76 125-l28 INJ. TIME • 19: 58 
100 ' A2. 1E7 

Time 

6.7E6 

80 A2.46E7 S.4E6 

60 Al.48E7 4.0E6 

40 2.7E6 

20 l.3E6 

0·...i..,.~~-'~~~-... ...... -.,.---...,....t..."T"""J....,::-,.---_,.. ___ ...p.. ___ .,...-..,,..........,..-."-r-..:....---~.J..,----.----....---...--...--....,.---__,.J;..0.0EO 
24:00 25:00 26:00 27:00 

7ile:T980158 11-SlO Acq:6-J7Ul-98 19155:03 EI+ Voltage SIR 70T 
Time 

330.9792 7:2 Ezp:NDBSUS 
TBIANGLE LABS Tezt:.:TLil44376 l25-l28 INJ. 'l'IJa: • 19:58 
lOO .24:05 :,24•27 24 46 25•08 25:.25 .26:32 26:47 27"·,..02_...,___...,2,,.7..,.·..._3,.l __ """"l.BE7 

80 l.4E7 

60 l.lE7 

40 7.lE6 

20 J.6E6 

0 O.OEO 
24' 00 25:00 26:00 .27:00 Thie 
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ril.e:T980l58 fl-810 Acq:6-J7tN-98 19:55:03 EI+ Voltage SIR 70T Noise11549 
339.8597 7:2 BSUB(256,30,-3.0) P1CD(7,5,J,0.05\,6l96.0,l.OO\,r,T) Ezp1BDB5US 
TRIANGLE LABS Tezt:TLil44376 125-128 INJ. 'l'IJa • 19158 
100 A2. 4E8 

80 

60 

40 

20 

Al.29E8 

6.lE7 

4.9E7 

3. 7E7 

2.4E7 

l .2E7 

0'~:.....~~.--....... ~-.---.~-'r-..l.....-l"-,..l...~~-+-~"'-.L.,-:i...<...,..:i:.~.._ ...... ..J...,....:.:..,...:~ ....... ~~--~--..::;: ............. ~..-...._t.. O.OEO 
28100 29100 30:00 Jl:OO 

7il.e:T980l58 ll-810 Acq16-.nur-98 19:55:03 EI+ Voltage SIR 70TNoiseil4lJ 
341.8567 r:2 BSUB(256,30,-3.0) PJCD(7,5,J,0.05\,5652.0,l.OO\,r,T) Ezp1BDB5US 
'!'RIARGLE LABS Tezt:TLil44376 125-128 . INJ. 'l'IJa • ·19:58 
100 Al. 7E8 

80 

60 

40 
AB. 64E7 

Time 

5.0E7 

4.0E7 

3.0E7 

2. OE7 

20 

O~--:~~..-.....-~-.---.~-'r-....I,-..-l"-i~~;;_+-~"'-i.,...:""""~_,;:.~..,......J...,~..,...::-..,__..o,.~...-~.--..:::;:i.._-.-~.--......L:. 

9.9E6 

O.OEO 
28:00 29:00 30100 31:00 

ril.e:T980158 ll-810 Acq:6-J1lN-98 19:55:03 Zi+ Voltage SIR 70T Noise:ll62 
351.9000 r:2 BSUB(256,30,-3.0) PJCD(7,5,3,0.05\,4648.0,l.OO\,r,T) Ezp:NDB5US 
'!'RI~LE LABS Tezt:TI.Ifl44376 125-128 DIJ. TIHE • 19:58 
100 Al. 8E7 

80 

60 

40 

20 

A9.44E6 

Ti.me 

3.3E6 

2. 7E6 

2.0E6 

l.3E6 

6. 7ES 

O·...i...,,.--.. ........ ....,... ........ .,.... ........ ,.-,_,. ........ ...,.. ........ "T"'-.-.,....-.-,----, ........ ...,..--.....,....._ ....... ,_.,,....-..__.....,..._,,_.,...._..,.--,_,._..,...,.._..,....,..._..,.,...._..,....---.-.-_,.... O.OEO 
28:00 29:00 30:00 31:00 

rile:T980158 ll-810 Acq:6-J71N-98 19:55:03 EI+ Voltage SIR 70T Noise:l225 
353.8970 r:2 BSUB.(256,30,-3.0) P1CD(7,5,3,0.05\,4900.0,l.OO\,r,T) Ezp:NDB5US 
'!'RI~LE LABS Tezt:TLil44376 125-128 INJ. '!'IHE • l9i58 
100 A7. 3E6 

80 

60 

40 

20 

A6.07E6 

o,~ ..... _,. ........ ..,.. ............ -.. ..... -.~ .............. qoo.~ .... -.-..---.~ ...... -c...,...:i.-..-.....,~-..-.1.....,....;.i......,...._..,_.., ........ -.-_,..-.-..,... ........ .,..... ........................ -.--,.l-
28:00 29:00 30:00 31:00 

rile:T980l58 ll-810 Acq:6-J71N-98 19:55:03 EI+ Voltage SIR 70T 
330.9792 r:2 Ezp:NDB5US 
'!'RI~LE LABS Tezt:TLil44376 125-128 19:58 
100 28:07 28:26 28:56 31:28 .r-....-.J"'<_..._,,........_~ 3 0: 27 3 0: 41 Jl: OJ ___ _,._ 

80 

60 

40 

20 

O·...i...,..---,.-.-......--.-..--.-....---.-.-...,..-.-..,.....-.-.,.--.-....---.-.-...,..-.--r--.-..---.-.--,--.-........ -.-..---.-.--.--.-......--.--r--.-..---...--........ -.-~ 
28:00 29:00 30:00 31:00 

rile:T980l58 ll-810 Acq:6-J'JIN-98 19:55:03 EI+ Voltage SIB 70'!' 
409.7974 r:2 Ezp:NDB5US 
'!'RI~LE LABS Tezt:'J.'Lil44376 125-128 INJ. TIHE • 19:58 
100 Jl·ll 

80 
30:51 

30:16 
29:25 

Ti.me 

2.3E6 

l.8E6 

l.4E6 

9.0ES 

4.SES 

O.OEO 
Time 

l.8E7 

l.4E7 

l.lE7 

7.lE6 

3.6E6 

O.OEO 
Ti.me 

l .2E5 

9.8E4 

7.4E4 

4.9E4 

60 

40 

20 2.5E4 

O~r.:::::..,..._,. .... .,._...,.--"?"_,.....,.::;::::~'-=~~.=.=:~__,...!:::::;:!-~IQ:::~~:::.._~...:;::...t....,:::J.):!..,..-::fl""""""..!M:=;:m-~'-~ O.OEO 
28:00 30100 31:00 Tiae 

26€ 



• • ge oi••• 
355.8546 ,:2 BSUB(256,30,-3.0) PJCD(1,5,3,0.05\,2l52.0,l.OO\,,,T) ~iNDB5US 
DIAM;LZ LABS Te.rt:'l'I.I#44376 125-128 INJ. TIHB • 19:58 
100 Al. 0E8 

Al.37EB 

80 

60 A9.l9E7 

40 
A4.55E7 

20 

28:48 29:00 29:12 29:24 29:36 29:48 30:00 30:12 30:24 30:36 30:48 31:00 
,ile:T980l58 #l~8l0 Acq:6·J1Ul-98 19:55:03 EI+ Voltage SIR 70TBoise:677 
357.8516 ,:2 BSUB(256,30,-3.0) PJCD(7,5,3,0.05\,2708.0,l.OO\,,,T) ~:N1JB5US 
DIAM;LE LABS Te.rt:'l'I.Il44376 125-128 INJ. 'l'IHE • 19:58 
100 Al. 6EB 

AB. 77E7 

80 

60 A5.95E7 

40 
A2.94E7 

20 

4.9E7 

3 .9'1:7 

2.9E7 

.9E7 

9. 7E6 

O.OEO 
31:12 31:24 Ti.me 

3.2E7 

2.5E7 

L9E7 

l.3E7 

6.3E6 

O.OEO 0•-1-f..-,..,...,4.. ...... ~ ............ ~......-::""'"" .............. ~""'""..+-,....,..,_,_,....,.~ ...... "r'I"-;>-,-~.,....,."""'.,....., ...... ~~~,,.,_,...,....,...,....,...,...~;..,... ...... ,..,...,..,... ...... ,..,.......,..~ 
28:48 29,'oo 29:12 29:24 29:36 29:48 30,00 30,12 30:24 30:36 30:48 31:00 

,ile:T980l58 ll-'810 Acq:6·JAN-98 19:55:03 EI+ Voltage SIR 70T Noise:442 
367.8949 ,,2 BSUB(256,30,•3.0) Pir:D(7,5,3,0.05\,l768.0,l.OO\,,,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:TI.Il44376 l.25-128 INJ. TIHE • 19:58 
lOO A6. 4E6 

80 

60 

40 

20 
6.l3E5 

31:12 31:24 Ti.a 

2.lX6 

l. 7E6 

l.3E6 

8.4ES 

4.2E5 

O.OEO 
31:24 Time 

o'-h""l""'l'=?r-.,..,...,....,..r-m,...,...,......,...,..,...,..,....,...,..,..,.,...,...,.......,...,..,....,....,...~,r"r"l..,...,""r"T"l'"'r.,..,...""'r"',...,..,...,...,.-r+.,.....,...:;i:;~.,..,.. ....... ,...,..,..,...,...,...,..,.......,..,...,....,..,...,..,..,...,..,..,.~ 
28:48 291,00 29:12 29:24 29:36 29:48 30:00 30:12 30:24 30:36 30:48 31:00 

,ile:T980l58 ll-'810 Acq:6-JAN-98 19:55:03 EI+ Voltage SIR 70T Noise:2l70 
369.8919 ,,2 BSUB(256,30,-3.0) P:ta>(7,5,3,0.05\,8680.0,l.OO\,,,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:TI.Il44376 125-128 INJ. 'l'IHE • 19:58 
100 A4. 3E6 

80 

60 

40 

20 

31:12 

l.5E6 

l.2E6 

B.9E5 

6.0E5 

3.0ES 

0•..;. .... ,...,..,..,..,....,....,....,....,....,..,._..,..,........,..,...,..,...,....,...,......,..,...,..,...,..,..,,........,..,...,..,.....,......,..,-1.....,.~,_.;:.,.....,..,_.......,.._.....,......,__, .... ,__,..._,..,...L..O.OEO 
28148 29:00 29:12 29:24 29:36 29:48 30:00 30:12 30:24 

,ile:T980l58 ll-810 Acq:6-J'AN-98 19:55:03 EI+ Voltage SIR 70T 
330.9792 '•2 Ezp:NDB5US 
DIANGLE LABS Te.rt:'l'I.Il44376 125-128 
100 28·56 

30:36 30:48 31:00 31:12 31:24 Tim 

'l'IHE • 19: 58 
30:41 31:03 3l:l8 l.. 7E7 

80 l.. 4E1 

60 l..OE7 

40 7.0E6 

20 3. 5.rtS 

0 D.OEO 
28:48 29:90 29:12 29:24 29:36 29:48 30:00 30:12 30:24 30:36' 30:48 31:00 3l:l2 31:24 rime 



rile:T980l58 11•396 Acq:6•JAN·98 19:55:03 ZI+ Voltage SIR 70T Noiae16659 
373.8208 r:3 BSUB(256,30,-3.0) P1CD(7,5,3,0.05\,26636.0,l.OO\,r,T) Ezp1NDB5US 
'l'1lIANG LABS Te%t:'rLil44376 125-128 INJ. ~ • l9158 
100 Al. lZ8 . 

80 

60 

40 

20 

Al .4SE8 

Al.36E7 

5.0E7 

4.0E7 

3.0E7 

2.ou 

l.OE7 

o·..,_-'+--¥'--..:..,.~-4~.....;;;;::,...-,.~~~......,~~~'--~"'--~~ ...... ~.--~.--~..--=~...._,.... ......... .,.....~.,....~ 
~2:00 33:00 34100 

O.OEO 

rile:T910l58 ll-396 Acq:6·JAN~98 19155:03 ZI+ Voltage SIR 70T Noiae:6036 
375.8171 r:3 BSUB(256,30,-3.0) P1CD(7,5,3,0.05\,24l44.0,l.OO\,r,T) Ezp:NDB5US 
'l'1lIANraLZ LABS Tezt:'rLil44376 125-128 INJ. ~ • l9:58 
100 Al. 8E8 

40 

20 

Al .l6E8 

Al.07E7 
0.J....,....J..;,~{..._~"""":::....."'-:.....~:.....-.-~~---...L-~..:.....;::.,......c;..-ra-...:::.......,.~--.------.....----..,....---......-----=;::~ ....... ------...-~ ....... -L. 

~2: 00 34: 00 
rile:T9~0l58 ll-396 Acq:6·JAB-98 19:55:03.ZI+ Voltage SIR 70T Noise:2962 
383.8639 r:3 BSUB(256;30,-3.0) P1CD(7,5,3,0.05\,ll848.0,l.OO\,r,T) Ezp:NDB5US 
'l'1lIANGLE LABS Tezt:'rLil44376 125-128 INJ. 'l'IJfE • 19:58 

l :: II A4. 6E6 A4. 44E6 

A3.75E6 
60 

I 
40 

20 

Tiime 

4.0E7 

3.2E7 

2.4E7 

l.6E7 

8.0E6 

O.OEO 
Time 

l.6E6 

l.2E6 

9.3E5 

6~2E5 

3.lE5 

o...i.,...........,1--=-...-....... ~-r---=t-----~........,.-""'-.------.-..:.......,......;:=-,.----""""!""'----.....-----r---'---.--==-._..-----,-.----.--~ 
~2~00 33:00 34:00 

O.OEO 

rile:T9~0158 ll-396 Acq:6-JAN-98 19:55:03 EI+ Voltage SIR 70T Noise:2645 
385.8610 r:3 BSUB(256,30,-3.0) P1CD(7,5,3,0.05\,l0580.0,l.OO\,r,T) Ezp:NDB5US 
!l'IIIANGLB LABS Tezt:'rLI#44376 125-128 INJ. TIME • 19:58 
100 ! A9. 4E6 

80 

60 

40 

20 

A8.39E6 

A7.3lE6 

O.i.,. __ .;._.,..-----.-----.-----..------,,.----~---i......,~---.,......----.-..-1.:.......,....:::.--.------.----...,..---......,_.1.---.,..::.--..,...-----.------...-....i;. 
~2:00 33:00 34:00 

rile:T980l58 ll-396 Acq:6-JAN-98 19:55:03 EI+ Voltage SIR 70T 
392.9760 r:3 Ezp:NDB5US 
TRIANGLB LABS Tezt:'rLI#44376 125-128 INJ. TIHE a 19:58 
loo I 32:l8 32:45 33:16 33:33 33:53 34·23 34: 

32: 00 
80 

Time 

2.9E6 

2.3E6 

l.7E6 

l.2E6 

5.8E5 

O.OEO 
Time 

8.0E6 

6.4E6 
......... ----+------------------------------------------~~---~-------------------------------------------------------------------------tr-~ 

60 

40 

20 

4.8E6 

3.2E6 

l.6E6 

o......, __ .,..... ......... ----r------..-----.------.------..-----r------..----...,...-----.------...-----r------..----.....------.------..-----r------...--'-
~ 2, o o 33:00 

O.OEO 
34:00 

rile:T980l58 ll-396 Acq:6-JAN-98 l9:55t03 EI+ Voltage SIR 70T 
445.7555 r:3 Ezp:NDB5US 
'l'RIANraLZ LABS Tezt:'rLI#44376 125-128 
lOO I 

80 

60 

40 

20 

I 32:44 

INJ. TIKI:• 

33:26 

19:58 
34·14 

34:47 

Time 

2.3ES 

l.81:5 

l.4ES 

9.0E4 

4.5E4 

01..,.~-.-=::o-;:::i..o=.._--~~~:..__~:::_~~~=-"""'l""'---=:~::::::;~ ..... ~...r:;==-""""'1::---~~ ..... ,_..--.-i!~~-'"-O.OEO 
32:00 33:00 34:00 Tiae 

268 











e: : : o ge o.i.ae1 
457.7377 r:4 BSUB(256,J0,-3.0) P1CD(7,5,J,0.05\,524.0,l.OO\,r,r) :ccp:NDB5US 
'l'RIJIRr;I.E LABS ~ezt:TLil44J76 l25-l28 INJ. 1'IX&' • l9:58 
lOO A3. 

80 

60 

40 

20 

40:54 4l:OO 4l:06 4l:l2 4l:l8 4l:24 
ril.e17'980l58 ll-;563 Acq:6-J11N·98 l9155:0J EI+ Val.Cage SIR 707' Naiae1J02 
459.7348 r:4 BSUB(256,30,-3.0) P1CD(7,5,3,0.05\,l208.0,l.OO\,r,r) Zzp1NDBSUS 
'l'RIAJR;LE LABS 1'ezt:TLil44376 l25-l28 INJ. '!'na: • 19158 
lOO A3. 7 

80 

60 

40 

20 

40:54 4l:OO 41:06 4l:l2 4l:l8 41.:24 
ril.e:7'980l58 /ll-

1

563 Acq:6-J1lN-98 J.9:55:03 EI+ Voltage SIR 707' Naiae:5Jl 
469.7779 P:4 BSUB(256,30,-3.0) PJCD(7,5,J,0.05\,2l24.0,l.OO\,P,7') Ezp:NDB5US 
TRIANGLE LABS 7'ezt:TLil44J76 125-J.28 INJ. '!'IHE • 19:58 
100 A7. 7E6' 

80 

60 

40 

20 

40:54 I 41:00 41:06 4l:J.2 41.:18 4l:24 
Pile:7'980l58 ll-563 Acq:6-J1!.N-98 l9:55:03 EI+ Voltage SIR 707' Naise:482 
471.7750 P:4 BSUB(256,30,-3.0) PJCD(7,S,3,0.05\,l928.0,l.OO\,r,7') Ezp:NDB5US 
TRIANGLE LABS 7'e.rt:TLil44J76 J.25-128 INJ. TIKE • l9:58 
lOO A7 5E6 

80 

60 

40 

20 

40:54 41:00 41:06 4l:l2 4l:J.8 
ril.e:7'980J.58 ll-S63 Acq:6•J1lN·98 l9:55:03 EI+ Voltage SIR 707' 
430.9729 P:4 E.rp1NDBSUS 

41.:24 

'l'RIANGLE LABS 7'.e.rt:TLil44376 125-128 INJ. 7'IHE •. 
J.00 I 4J.: 01 4J. tl6 

l9:58 
4l:24 

80 

60 

40 

20 

4l:30 

4l:JO 

41:30 

4l:JO 

o-+--.--.-..,........,......,......,......,......,......,........,........,........,........,........,......,......,......,.... ................ .,......,......,....,....,......_..._...-...-...-...-...-...-...-...-...-...-...-...-..-~ 
40:54 4l:OO 4l:06 4ltl2 4l:l8 41124 4lzJO 

5.6E6 

4.5E6 

J.4E6 

2.2E6 

l.lE6 

O.OEO 
1'.iae 

6.8E6 

S.5E6 

4.lE6 

2.7E6 

l.4E6 

O.OEO 
rime 

l.JE6 

l.OE6 

7.7E5 

5.lES 

2.6E5 

O.OEO 
7'.iine 

l.3E6 

l.OE6 

7.9ES 

S.2E5 

2.6ES 

O.OEO 
7'.iae 

S.7E6 

4.5E6 

J.4E6 

2.JE6 

l.lEIS 

O.OEO 
2'.1.ae 

2""' ') I .J 



: ·• : , jil·-Mf I n~ ,~;iJ2 Pe·'· • ... l "'''Cl .•• 'J.,j-. ..... 'j ~ 1.l.'iJ 

: i 
HeLght 3.59 volts Span 209.ppl 

I 

I ' Systei1 fLLe nas-ae tm.15 I 
I 

! I Oat a rLLe name A=T980148 
I 

Resolutlon 10000 150, 
~ tulber 2 
Ioni.zaHon ~ EI• 
Swi.tch~ VCl.Tfli 
Ref I .asses 292.9825, 416.S/60 

5 A 293 J 331 s 368 
8 J4 K 332 . T 3i9 
c 306 L 334 u 376 . 
0 316 N 340 y 410 
E 318 H 342 
F 329 0 352 

50 G 322 . p 354 
H ~ Q 3.56 
I 331 R 358 

Ref. mass 416.S760 Peak top 
~ Hei.glt .36 volts Span 209 ppil 
" 

274 



F e:T 
319.8965 F:2 Exp:NDB5US 
Sample Text:TLI#44376 125-128 
100 

EI+ Vo tage SIR T 

INJ. TIME 19:58 File Text:TLI#44376 125» 
1. 4E7 

8 0 - - - - - 1. 2E7 

60 8.7E6 

40 5.8E6 

20 2.9E6 

0..l.--r-.--.-.-r-~--..........,~-.-r~:::::;_-r-.-..,.....,.-.--~...,....,.....,,-,--,--;:::i=;;:::;::T==r""T-1--r-"~--..-,-;::,_.-..-,-=:r:::;:-..-.-~ri-TO"-,--,.,--,-=r=r=;~O.OEO 
25:48 25:54 26:00 26:06 26:12 26:18 26:24 26:30 26:36 26:42 26:48 Time 

File:T980158 #1-810 Acq:6-JAN-98 19:55:03 EI+ Voltage SIR 70T 
321.8936 F:2 Exp:NDB5US 
Sample Text:TLI#44376 125-128 INJ. TIME 19:58 File Text:TLI·#44376 125» 
100 l.8E7 

80 1.5E7 · 

60 1.1E7 

40 7.3E6 

20 3.7E6 

0..l.-~--~--.::::::.-.-........... -..-..-.-......... .-;:::::~-.-......... --,--,~-.--..-.-...---.--.-:;::r;::::;=:;:::;:::,._. __ ,...::::;:_::-,--,~-.--::;:::::;... ......... --..-:;:::::::::__~__:;::::::;::-,.. __ .-...__...,.....,..c;:::::;=..L.0.0EO 
25:48 25:54 26:00 26:06 26:12 26:18 26:24 26:30 26:36 26:42. 26:48 Time 

File:T980158 #1-810 Acq:6-JAN-98 19:55:03 EI+ Voltage SIR 70T 
331.9368 F:2 Exp:NDB5US 
Sample Text:TLI#44376 125-128 INJ. TIME 19:58.File Text:TLI#44376 125» 
100 3.3E6 

80 2.7E6 

60 2.0E6 

40 1.3E6 

20 6.6E5 

0-i.-T""'T"..,.-r-r--r-r--T""T-r-r-r-"T--r....,....~=--r--r-r-.-.r-r-,-;::::::r=~---r-or-r-~-.-;:::::;:=r=.,....,..-.-.-.-'t"-'T-..-,_....""f=ic==r==i=i'-..-,,_,..........,,.........-.-.--.-......... -.-L-0.0EO 
25:48 25:54 26:00 26:06 26:12 26:18 26:24 26:30 26:36 26:42 26:48 Time 



F1 e:T EI+ Vo tage SIR T 
319.8965 F:2 Exp:NDB5US 
Sample Text:TLI#44376 125-128 INJ. TIME 19:58 File Text:TLI#44376 125» 
100 ~~~~~~ 2.4E6 

80 1.9E6 

60 1.4E6 

40 9.6E5 

20 4.BE5 

O...i.,....,.....,.........--r-.-~;:::::;::"'i""t..,._'T"""f':::::;:...,.-.-...-.-,--,........-.-,r-r-"T"""T--r-r-r....-\-r-,.-,---r-,::::.;::=r--.--.-,.....,.--r-.-.-T=T:::::;:-,........-,--,,--.-1==r=T"'"1"-r-or==r--r-ir-r-.--T:=:::r-+-O.OEO 
25:54 26:00 26:06 26:12 26:18 26:24 26:30 .26:36 

File:T980158 #1-810 Acq:6-JAN-98 19:55:03 EI+ Voltage SIR 70T 
321.8936 F:2 Exp:NDB5US 
Sample Text:TLI#44376 125-128 INJ. TIME 
100 

26:42 26:48 26:54 Time 

19:58 File Text:TLI#44376 125» 
3.1E6 

2.5E6 

60 1.9E6 

40 1.2E6 

20 6.2E5 

O-Lr--.-.---,-...--.-~;:::;::::=;=;=r-T"'T'==T--i.........-...-r-,--,........-.-,---,-,--.--,-,.....,......-1r-.--r-r-r-i?=r;-..,.---.---.---r-r-ir--r-~::::;:-r-r--r--i.........--.--:;~.,....,.....-;::::::;__..,.....,-.--.--.-::::;.,.,l-O.OEO 
2 5 : 5 4 2 6 : O O 2 6 : O 6 2 6 : 12 2 6 : 18 2 6 : 2 4 2 6 : 3 O 2 6 : 3 6 2 6 : 4 2 2 6 : 4 8 2 6 : 5 4 Ti me 

File:T980158 #1-810 Acq:6-JAN-98 19:55:03 EI+ Voltage SIR 70T 
331.9368 F:2 Exp:NDB5US 
Sample Text:TLI#44376 125-128 !NJ. TIME 19:58 File Text:TLI#44376 125» 
100 2.0E6 

BO 1.6E6 

60 1.2E6 

40 B.1E5 

20 4. OE5 

O_i.,.-r-;1'9'-....,....,...,""'T"'T""T"""F"l-r-'f=i=9'4-.-y--y--.--.-.-~::;=;::::::.-..--.--.-.-.-y--y-.:;=;:=r==r=;==r=r==r=,...,,.=;=;=,-r=r==;::::;=;=r=T=r=;=;;=,,.........,._..,..-r=:;=oo--;=.[..0.0EO 
25:54 26:00 26:06 26:12 26:18 26:24 26:30 26:36 26:42 26:48 26:54 Time 



Sample 
100 

BO 

EI+ Vo tage SIR T 

INJ. TIME 19:58 File Text:TLI#44376 125» 
5.0E6 

4.0E6 

60 32:31 3.0E6 

40 2.0E6 

20 1.0E6 
32:44 32:36 

oJ.___,~--r-..:::::;===::;==r===:;:::::::=-.-~-.---_,..-~.----.-~==~~===:;::::=r==-----.-~.,-===;:::::::::;::::::=.=.....::=:::=:::::;:::=-.....-lo.oEo 
32:22 32:24 32:26 32:28 32:30 32:32 32:34 32:36 32:38 32:40 32:42 32:44 32:46 Time 

File:T980158 #1-396 Acq:6-JAN-98 19:55:03 EI+ Voltage SIR 70T 
383.8639 F:3 Exp:NDB5US. 
Sample Te~t:TLI#44376 125-128 19:58 File Text:TLI#44376 125» 
100 3.9E4 

80 3.1E4 

60 2.4E4 

40 1.6E4 

20 7.BE3 

0---~.---..-~-.---..~-.-~.---.-~-.---..~~~.....--.-~-.---..~~~.---r-~-.----..~-.-~..---.-~-.---.~-.-__._0.0EO 
32:22 32:24 32:26 32:28 32:30 32:32 32:34 32:36 32:38 32:40 32:42 32:.44 32:46 Time 

File:T980158 #1-396 Acq:6-JAN-98 19:55:03 EI+ Voltage SIR 70T 
445.7555 F:3 Exp:NDB5US 
Sample Text:TLI#44376 125-128 INJ. TIME 19:58 File Text:TLI#44376 125» 
100 32·44 1.5E5 

80 
1 
(ti,, 1. 2E5 

60 <L 0. 7E4 
32:35 1fll 

40 5.8E4 

20 3 2: 29 2. 9E4 

O..:ir===t===;==r===;=:::::::;::::::=_,----,-~~:::;::===;==::;::=-_,~-.,--.~.--~::::::::;:==;::-=::!.:,.--,-~-.----r-~.----.--=:::;;:::__lO.OEO 
32:22 32:24 32:26 32:28 32:30 32:32 32:34 32:36 32:38 32:40 32:42 32:44 32:46 Time 

{'..') 
-1 
-1 



EI+ Vo tage SIR T 

Sample INJ. TIME 19:58 File Text:TLI#44376 125» 
100 3.8E7 

80 3.0E7 

60 2.3E7 

40 l.5E7 

20 7.5E6 

O..i...--=:::::::.:.-~--.-__,..----.---.----.~...--..--.-~.--~-.-__;::::::::::;:::::::::;:::-.-~r--r-=;::==;r=-..,.---.---,~....-=:::::;:::=-..~..---r--LO.OEO 
32:48 32:54 33:00 33:06 33:12 33:18 Time 

File:T980158 #1-396 Acq:6-JAN-98 19:55:03 EI+ Voltage SIR 70T. 
383.8639 F:3 Exp:NDB5US 
Sample Text:TLI#44376 125-128 INJ. TIME 19:58 File Text:TLI#44376 125» 
100 1. 6E6 

80 1.2E6 

60 9.3E5 

40 6.2E5 

20 3.lES 

O·_:i_~.-.::::::::..~~~~~~~~~~~-.-~~~~~....====r===r====i===P'~T'==r=--.~-.----~..------~-----~-=..LO.OEO 
32:48 32:54 33:00 33:06 33:12 33:18 Time 

File:T980158 #1-396 Acq:6-JAN-98 19:55:03 EI+ Voltage SIR 70T 
445.7555 F:3 Exp:NDBSUS 
Sample Text:TLI#44376 125-128 INJ. 
100 

80 

60 

40 
32:54 

19:58 File Text:TLI#44376 125» 
4. 4E4 

3.5E4 

2.6E4 

1.8E4 

20 33:17 8.8E3 

0-L,.------,.----.---.-~r--,---,-~...--.---.~--.---,-~.----,--.-~-.---.---.~--r-~~~~-.-~~~~~~-.-~~~~~LO~OEO 
32:48 32:54 33:00 33:06 33:12 33:18 Time 

t"V 
-1 
a:> 



Fi e:T 
373;8208 F:3 Exp:NDB5US 
Sample Text:TLI#44376 125-128 
100 

EI+ Vo tage SIR T 

INJ. TIME 19:58 File Text:TLI#44376 125» 
1. 8E7 

B 0 - - - -- - - - - 1. 5 E7 

60 \/J 1. 1E7 

40 1.Jrfl' 7 . 4 E6 
20 33:18 {lo 3.7E6 

O_i_~~~~~.-::::::;::==;F===r===:;:=--.---.-~-.--.-~.,-----.-~-r---,.-__:;==r=::=r==-,...~...------....,.---.---....~-r----._i._0.0EO 
33:18 33:20 33:22 33:24 33:26 33:28 33:30 33:32 33:34 33:36 

File:T980158 #1-396 Acq:6-JAN-98 19:55:03 EI+ Voltage SIR 70T 
383.8639 F:3 Exp:NDB5US 

33:38 33:40 33:42 33:44 Time 

:Sample Text:TLI#44376 125-128 INJ. TIME 19:58 File Text:TLI#44376 125» 
100 1.3E6 

BO 1.0E6 

60 7.5E5 

40 5.0E5 

20 2.5E5 

0...1.-.....,.=-._.....,.~....--..-==;=:=::;:==::;==:::;:::::_~~~~~~~~~--.--::==:::::=:::;.===;===r===-..-==--~,,-.~~-----~--LO.OEO 
33:18 33:20 33:22 33:24 33:26 33:28 33:30 33:32 33:34 33:36 33:38 33:40 33:42 33:44 Time 

File:T980158 #1-396 Acq:6-JAN-98 19:55:03 EI+ Voltage SIR 70T 
445.7555 F:3 Exp:NDB5US 
Sample Text:TLI#44376 125-128 INJ. TIME 19:58 File Text:TLI#44376 125» 
100 33·26 2.1E5 

60 1.7E5 

60 1.3E5 

40 B.4E4 

20 4.2E4 

0..l::=..-==:;===r===r===r::=::~-.~.--.~-.---.-~_:;:::::::::::;::::::::=r=====i:::::::==r===;r:::=:::;:===;::=:::;:::===r==;===:;::==;:::::::::;=::=;::==::r-LO.OEO 
33:18 33:20 33:22 33:24 33:26 33:28 33:30 33:32 33:34 33:36 33:38 33:40 33:42 -33:44 Time 

~ 

-.1 
C.D Cff.· 



Fi e:T EI+ Vo tage SIR T 
373.8208 F:3 Exp:NDB5US 
Sample Text:TLI#44376 125-128 19:58 File Text:TLI#44376 125» 
100 2.9E6 

80 2.3E6 

60 1.7E6 

40 1.2E6 

20 5.BE5 

O..:l,........,.,=--r-==r==;=...__,... __ ~,...-==t=::::;=...-r----.~-r----.--.----.----.,---,----.--.-,-~.--~-.--=;:===;;===r==r===r===r-=;==--=r==:-LO.OEO 
34:06 34:12 34:18 34:24 

File:T98015B #1-396 Acq:6-JAN-98 19:55:03 EI+ Voltage SIR 70T 
383.8639 F:3 Exp:NDB5US 

34:30 Time 

Sample Text:TLI#44376 125-128 INJ. TIME 19:58 File Text:TLI#44376 125» 
100 1.1E6 

BO B.4E5 

60 6.3E5 

40 4.2E5 

20 2.1E5 

O..l,....._,.~.---.-_..----...-----..~..--.....--=r-:::::;;::::::::...-.--..-:.._..~..---.---.-~~~:::::;::=::;==::;=~=T==T"'"'====ro=---==------....... ...t..0.0EO 
34:06 34:12 

File:T980158 #1-396 Acq:6-JAN-98 
445.7555 F:3 Exp:NDB5US 

34:18 34:24 
19:55:03 EI+ Voltage SIR 70T 

34:30 Time 

Sample Text:TLI#44376 125-128 INJ. TIME 19:58 File Text:TLI#44376 125» 
100 2.3E5 

80 l.8E5 

60 1.4E5 

40 9.0E4 

20 4.5E4 

0...J,....:=;:===r===r===r====r===r==r==r::=:.----.---.,..---.~.---.-_;:::::::::::;===r==r===.===i-===r===r::.:::::::::;===r:::::::::;:~;==--=---===;;:::=:;=.-=_,.==-LO.OEO 
34:06 34:12 34:18 34:24 34:30 Time 



EI+ Vo tage SIR T 

Sample TIME 19:58 File Text:TLI#44376 125» 
100 2.9E6 

80 . 2. 3E6- -

60 1.7E6 

40 1.2E6 

20 5.8E5 

0-L-..---==-=-__,....-...-~~=:;_-.----.---.---.-L..---.__,.-L..--...--r---.,---.--r--r~:::::;:==;==r==r==r==r=-~=r===r==r==...=-.:....LO.OEO 
34:06 34:12 

File:T980158 #1-396 Acq:6-JAN-98 
375.8178 F:3 Exp:NDB5US 

34:18 34:24 
19:55:03 EI+ Voltage SIR 70T 

34:30 34:36 Time 

Sample Text:TLI#44376 125-128 TIME 19:58 File Text:TLI#44376 125» 
100 2.3E6 

BO 1.9E6 

60 1.4E6 

40 9.3E5 

20 4.7E5 

0..J,........,.-=;:=-;r--.,.-...-~-T--=F:::::::::;...--"T----,.--...--~--.---.--r-L....---"T--,.--,---r--.,.--.--=;::==;:=x;==r==:;===r==-=r=-.==r=-,.-=i--.,..-=~0.0EO 
34:06 34:12 34:18 34:24 

File:T98015B #1-396 Acq:6-JAN-9B 19:55:03 EI+ Voltage SIR 70T 
383.8639 .F:3 Exp:NDB5US 

34:30 3.4: 3 6 Time 

Sample Text:TLI#44376 125-128 INJ. TIME 19:58 File Text:TLI#44376 125» 
100 1.1E6 

80 8.4E5 

60 6.3E5 

40 4.2E5 

20 2.1E5 

0..J,-._,..~--r---ir--=j"-~,-....,-..-,-==r=-.::::::r::::..--.---.----,,-.--,---,-__;=::::;=::::;::::=;===;==r==r==;r==r==,-===r--.,.........-~---.,..-=r--.-1::.0.0EO 
34:06 34:12 34:18 34:24 34:30 34:36 Time 



TLI Project: 
Client Sample: 

44376 
125--128 

Method 23 TCDDffCDF Analysis (DB-225) 
Analysis File: P98016 

Client Project 
Sample Matrix: 
1LI ID: 

Sample Size: 
Dry Weight: 
GCColumn: 

2.3.7.8-TCDF 

Culp Aluminum Alloys 
M23TRAIN Date Received: 12117/97 
194-59-6A-6D · Date Extracted: 12129/97 

1.000 
n/a 
DB-225 

17.5 

2.0 

Date Analyzed: 01110/98 

Dilution Factor: n/a 
Blank Ftle: X980083 
Analyst: WK 

. ·, 

51.0 40%-130% 

. Spike Ftle: 
ICal: 
ConCal: 

SPC2NF04 
PF22206 
P980164 

% Moisture: n/a 
% Lipid: n/a 
% Solids: n/a 

0.73 23:05 

0.77 23:04 

Data Reviewer. --,.--t~.,...._7_.._/ ______ 01/11198 

Triangle Laboratories, Inc.* 
801 Capitola Drive • Durham, North Carolina 2n13 
Phone: (919) 544-5729 •Fax: (919) 544-5491 

Page 1of1 

Printed: 13:~ 01111/98 

2~'"' 



Initial .•.. Date ••• 

Data Review By: _f_1..f!_!~') Calculated Noise Area: 2.00 

~"he '1'otal Area l:or eacb peak with an ion ftbiindance ratio outside 

, atio limits bas been recalculated ac:corclinq to method requirements. 

Page No. 1. Listinq ot P980166B.dbt 

01/11/98 Matched GC Peaks I Ratio I Rat. 'rime 

Compound/ 

"-.Z .... QC.Loq Omit Nhy . .RT. OK Ratio Total.Area ... Area.Peak.1 .. Area. Peak.2 •. Rel . R'1' Compound. Name .. ID .. Plaqs. 

TCOP 0.65-0.89 

304-306 DC NL 0:00 RO 1.06 37.35 

18:27 0.74 11,333.86 4,833.58 

18:43 RO 1.78 26.96 27 .17 

19:27 0.75 8,793.11 3, 767 .20 

19:34 0.74 8,991.47 3,833.80 

19:42 0.74 21.193.00 9,024.90 

19:53 0.72 7,603.15 3,183.68 

' 20:08 0.74 8,106.24 3,452.17 

20: 18 0.74 17,360.81 7,374.85 
I 20:26 0.78 8.336.28 3,645.80 

20: 36 0.72 28,093.50 11,724.80 

20:45 0.75 13.897.04 5,964.00 

2i:08 0.73 43,066.20 18.172.80 

21:35 0.77 10,052.03 4,356.83 

21:41 0.65 1. 770.35 698.61 

21:50 0.75 16,304.39 6,966.95 

22:04 0.74 11. 043. 51 4,708.93 

22:18 0.75 l,852.76 791.50 
I 22: 29 .. 0. 73 15.609.79 6,584.47 

22:43 0. 74. 613.30 260.66 

22:56 0. 73 15.668.57 6,592.85 

23:05 0.73 7,309.ll 3,081.06 

23:18 0.74 16,832.63 7,155.62 

23:34 0.75 13.248.35 5,672.93 

' 23:41 0.76 11,650.49 5,014.18 

24:28 0.75 6,239.09 2,666.72 

24: 37 0.75 152.42 65.23 

25:13 0.65 985.72 387.76 

304-306 27 Peaks 306,134.13 

13Cl2-TCOF 0.65-0.89 

316-318 DC NL 0:00 RO 1.42 2.73 

DC WL 18:29 RO 0.63 7.01 

DC WL 20:05 0.83 9.85 

DC WL: 20: 30 0.67 16.18 

DC WL 20:42 RO 5.86 5.75 

DC WL 21:09 RO 2.92 1.82 

DC WL 21:37 RO 0.93 9.29 

DC WL, 21:41 RO 1.58 0.85 

DC WL: 21:47 RO 2.37 5.12 

23:04 o. 77 1,606.35 701.05 

DC SN' 23:25 RO 0.44 2.28 

DC SN 23:33 RO 0.18 1.20 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive • Durham, North Carolina 2n13 
Phone: {919) 544-5729 ~ Fax: {919) 54+5491 

0:793-1.101 

0.000 

6,500.28 0.800 E 

15.23 0.811 

5,025.91 0.843 B 

5,157.67 0.848 E 

12.168.10 0.854 B. 

4,419.47 0.862 

4.654.07 0.873 

9,985.96 0.880 B 

4.690.48 0.886 

16,368.70 0.893 B 

7,933.04 ·0.900 B 

24,893.40 0.916 E 

5.695.20 0.936 E 

1,071.74 0.940 

9,337.44 o. 947 E 

6.334.58 0. 957 E 

1,061.26 0.967 

9.025.32 0.975 E 

352.64 0.985 

9,075.72 0.994 E 

4.228.05 1.001 2378-TCOF AN 

9,677.01 1.010 E 

7.575.42 1.022 B 

6,636.31 1.027 B 

3,572.37 l. 061 

87.19 1.067 

597.96 l. 093 

0.957-1.043 

0.000 

0.801 

0.871 

0.889 

0.897 

0.917 

0.937 

0.940 

0.944 

905.30 1.000 13C12-2378-TCOP ISO 

1.015 

1.021 

Printed: 13:21 01/11/98 

283 



Page No. 
01/11/98 

CompoWld/ 

Listing of P980166B.dbf 
Matched GC Peaks I Ratio I Ret. Time 

M_Z .•.. QC.Log Omit Why .. RT. OX Ratio Total.Area .•• Area.Pealc.1 •. Area.Pealc.2 •. Rel.RT Compound.Name .. ID .. Flags. 

316-318 

23:39 RO 0.62 
OC WH 24: 50 0.88 

2 Pealcs 

6.39 
28.54 

1,612.74 

2.78 4.45 1.025 
1.077 

----------------------- Above: TCDF I 'l'CDD Follows ----------------------

13Cl2-TCDD 
332-334 

0.65-0.89 0.907-1.093 
DC NL 0:00 RO 1.89 1.29 0.000 

20t29 0.88 6.21 2.90 3.31 0.948 
21:36 0.80 . 1,299.29 578.02 721.27 1.000 
21:53 0.83 2,271.47 1,030.20· 1,241.27 1.013 
22:40 0.72 . 15. 70 6.58 9.12 1.049 
22:44 RO 1.38 9.52 7.44 5.38 1.052 

oc WH 23:43 0.67 11.55 1.098 
oc WH 24:25 RO o.ss 9.17 1.130 

332-334 s Peaks 3,602.19 

Column Description ............ "Why" Code Description ........• QC.Log Oesc ........ . 

M_Z -Nominal Ion Mass(es) 
.. RT. -Retention Time (mm:ss) 
Rat.l -Ratio of M/M+2 Ions 

WL-Below Retention Time Window A-Peak Added 

OK -RO=Ratio Outside Limits 
Rel.RT-Relative Retention Time 

*** End of Report ••• 

WH-Above Retention Time Window 
SN-Below Signal to Noise Level 
<M-Below Method Detection Limit 
NL-Channel Specific Noise Level 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive • Durham, North Carolina 27713 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

X-Peak Kept 
D-Peak Deleted 
T-Time Changed 
M-Peak Area Changed 
N-Na.ine Changed 
X-Btber Interference 

13Cl2-2378-TCDD ISl 
13Cl2-1234-TCDD RSl 

Printed: 13:21 01 /11 /98 

284 



- cq: o ge 
303.9016 BSUB(256,30,-3.0) PJCD(5,3,l,O.l0',44672.0,0.00,,F,r) 
TRIANGLE LABS Tezt:l25-l28 'l'I.I#44376 
100 Al. 2E8 2.3E7 

80 
A9.02E7 l.9E7 

60 A7.37E 
A6.97E7 A7 .l6E7 

A6.5SE7 
l.4E7 

A • 01E7 

40 9.4E6 

A2.67E7 
20 4.7E6 

01~.1-.,i.....--.--.--. ....... i...+...1.,...:t,...i.,..".,.l...,.1-1--1--+-r'-..-...,_-+--l-lr...,..i'+--+-'~-...i...P.+--l-¥-~i,.-i~.,....,.....,.....,..L-,.i....,......,.....,"""""1~..--....._o.oxo 
19:00 20:00· 21:00 22:00 23:00 24:00 

rile:P980166 11-922 Acq:lO-JAN-1998 12:29:50 EI+ Voltage SIR 70P Noise:l0550 
305.8987 BSUB(256,30,-J.0) PJCD(5,3,l,O.l0,,42200.0,0.00,,r,r) ltzp:DB225 
TRIANGLE LABS Tezt:l25-l28 'l'I.Il44376 
100 A2. 9E8 

80 Al.22E8 

60 A9.99E 

20 

A9.34E7 
A9.03E7 

A9.08E7 
A • 64E7 

AJ.57E7 

25:00 Till 

3.2E7 

2.6E7 

l.9E7 

l.3E7 

6.4E6 
40i 

O•...:...,,.i...,:1....,--.,.....,._,,.....,.i_+...1.,...:t.,...i.,...4.,.J...,.1-+-1--+-r'-..-...,_-+-....,._,...,_,'+--+"~-...i.""""+--i-¥-.,..i,....:~.,....,.......--r1--,.i....,......,....,"""""1~..--....._o.0Eo 
l9:qo 20:00 21;00 22~00 23:00 24:00 25,00 Time 

File:P980166 11-922 Acq:lO-JAN-1998 12:29:50 EI+ Voltage SIR 70P Noise:l092 
315.9419 BSUB(:i56,30,-3.0) PKD(5,3,l,O.l0,,4368.0,0.00,,F,P') Ezp:DB225 
'l'RIANGLE LABS .Tezt:l25-l28 TLIN44376 
1001 A7. lE6 

801 
601 
40 

20 

l.4E6 

l.2E6 

8.7E5 

5.8E5 

2.9ES 

0·..._,,.....,...-,__,__,_....,.....,.....,..... __ .,.....,.-.,.._.,-"!"-~-.-~,.....,..----.--..--.--..--...--....-...-,.._,...1.~1--..-..-_....-..-.....-...--.-..-..... ...-..--.--.-...i-O.OEO 
19:00 20:00 21:00 22:00 23:00 24:00 25:00 Ti.Ille 

File:P980166 U'-922 Acq:lO-JAN-1998 12:29:50 EI+ Voltage SIR 70P Noise: 772 
317.9389 BSUB(2S6,30,-3.0) PKD(5,3,l,O.l0\,3088.0,0.00\,F,P') Ezp:DB22S 
TRIANGLE LABS Tezt:l2S-l28 'I'I.Il44J76 
100 A9. 5E6 l.8E6 

80 l.SE6 

60 l.lE6 

40 7.3ES 

20 3.6E5 

o . ..._,_..,.._,...-,.....,.....,.....,.-,.-..--.....-...-..-...-"'1"--.--.--.--.--.-....-...-....... -.-.......... -.-..... -'-""--+--------...-----.--.--.-...qo-........,.--,--.--.L-O.OEO 
19:00 20:00 21:00 22:00 23:00 24: 00 25:00 Time 

File:P980166 ll-922 Acq:lO-JAN-1998 12:29:50 EI+ Voltage SIR 70P 
375.8364 Ezp:DB225 
TRIANGLE LABS Tezt:l25-l28 'l'I.IN44376 
100 . 22·42 l.8ES 

80 l.5E5 

60 23:22 l.lE5 

285 



J. e: cq: + o ge 
319.8965 BSCTJJ(256,30,-3.0J PJCD(5,3,l,O.l0,,2600.0,0.00,,r,r1 
TRIANGLE LABS TeJCt:l25-l28 TLil44376 
100 4.6E7 

80 3. 7E7 

60 
Al.l9E8 

2.8E7 

40 l.8E7 

20 A3.88E7 A6. 78E7 9.2E6 

0..J....,,J-~-.--.-L..r~~.--........ ~-+.~.....i.,.---1--..,_-,.."""".._,l--~..,...._,........,..""""l......:;:::....,._...,..._,...-,..--,..--,..-..,....-.-.....,..--,..--,..-...,..-l-O.OEO 
20:00 21:00 22:00 23:00 

rile:P980l66 ll-922 Acq:lO-JAN-1998 12:29:50 EI+ Voltage SIR 70P Noise:665 
321.8936 BSC!JJ(256,30,-3.0J PJCD(S,3,l,O.l0,,2660.0,0.00,,r,rJ Ezp:DB22S 
TRIANGLE LABS Tezt:l25-l28 TLil44376 
100 

80 

60 
Al.52E8 

40 

A4.95E7 AB. 65E7 

24:00 Time 

6.0E7 

4.8E7 

3.6E7 

2.4E7 

l.2E7 

O'~~~...,...-,....t....,,....i....,......-,-.....,.....1-,...:.....4-''+-..>.r~~...-...,_...,_.._l--T-'...,._-,..__,,...-'?-.c:;:::....,_.....,.~,....-.,.......,..._,.~,..--.-...,..--.,..~,.--...,....i-O.OEO 
20:00 21:00 22:00 

File:P980l66 11-922 Acq:lO-JAN-1998 12:29:50 EI+ Voltage SIR 
327.8847 BSCTJJ(256,30,-3.0) PKD(5,3,l,0.10,,2964.0,0.00\,F,F) 
TRIANGLE LABS Tezt:l25-l28 TLil44376 

1001 

80. 

::1 
Al.l8E7 

A6.50E6 

Al.66E7 

A3.04E6 

23:00 24:00 
70P Noise: 741 
E.zp:DB225 

A2. 8E7 

T.iJlle 

4.8E6 

3.8E6 

2.9E6 

l.9E6 

9.6ES 
201 

0...._..,.,_-1"'-.....~;==< ....... ~--"r~..-"r'..._,.=-"""'""f-.._,..._,..__,,......,.......,'"""°_,_...,..__,~.,.........,........,.~,.......,.... ....... --.~.,.....<....,.......,.~..---.-.....,.~.--........ -0.0EO 
20: oo 21 ~ oo 22; oo· 23: oo 24: oo T.iJlle 

File:P980l66 #l-922 Acq:lO-JAN-1998 12:29:50 EI+ Voltage SIR 70P Noise:69l 
331.9368 BSUB(256,30,-3.0J PICD(S,3,l,O.l0\,2764.0,0.00\,F,F) E.zp:DB22S 
TRIANGLE LABS Tezt:l25-l28 TLil44376 

1001 

801 60 

40 

20 

AS. 78E6 

Al. 3E7 2.4E6 

4.8E5 

l.9E6 

l.4E6 

9. 7E5 

o...._,......,...... ........ .....,.......,~.,..........--.---.~....-....--.---.~....-..,..._.,......,__,~..,.... ....... .....,.....-,......,.... ........ .....,......,~.,........,... ....... ---.~.,..........--.-.....,.~..-L-o.oEo 
20: 00 21: 00 22: 00 23: 00 

rile:P980166 ll-922 Acq:lO-JAN-1998 12:29:50 EI+ Voltage SIR 70P Noise:363 
333.9338 BSUB(256,30,•3.0) PKD(5,3,l,O.l0\,l452.0,0.00,,r,r) E.zp:DB225 
TRIANGLE LABS Tezt:l25-l28 TLil44376 
100 Al. 4E7 

80 
60 A7 .2lE6 

40 

20 

24: 00 Time 

2.9E6 

2.3E6 

l. 7E6 

l.2E6 

5.8E5 

o ....... ,......,.... ........ .....,......,~.,..........-....,..__,~.,........,...-,..---.~.,.........,......,......,_....,.._ ....... ....,.......,.~,......,..._,...-.,..__,,__.,....-,-.....,..__,,--.,........,........,.......,~-r-"-o.oEo 
20:00 21:00 22:00 23:00 24: 00 Time 



rile:P980166 #1~922 Acq:lO-J1lN-1998 12:29:50 EI+ Voltage SIR 70P 
303.9016 Ezp:DB225 . 
TRIANGLE LABS Tezt:l25-128 TLil44376 
100 ' . 20:36 21·08 

19:42 80 

60 

40 

20 

20:18 
21:50 22·29 23:18 

• 22:56 

2.3E7 

l.9E7 

l.4E7 
18:27 

9.4E6 

4.7E6 

o..::...,.~_,......,......,......,._,.ir...,..-....:1.,..~~...,;.....,......,..4--,L-.-...,_-+-......,~+-4-'_,.,,...,... ...... +-.,....¥-~T--~,....,....,.....,._olo.o,_.,,......,--t:::>o.,--.--.~o.oEo 
19:00 20:00 21:00 22:00 23:00 

File:P980166 11-922 Acq:lO-J1lN-l998 12:29:50 EI+ Voltage SIR 70P 
315.9419 Ezp:DB~25 
TRIANGLE LABS Tezt:l25-128 TLI#44376 
100 23·04 

40 

20 

24:00 25:00 Time 

l.4E6 

l.2E6 

8.7E5 

5.8E5 

2.9E5 

O•.;i_,....,__,__,__,,_.,.....,.....,.....,....,....T""!'.,....,-..,...p..,.....,..."l'""..,.....,....,.....,.....,......,.....,.....,.._,.....,..~-4'-...,.....,.._,._,.....,.....,._,.....,.....,. ..... -,......,__,,......,,......,_o.OEO 
Ti.me 

,,...,J'-,,_..__,,v-.._~ ..... ...._ ....... """ ..... v-t 

4.6E7 

J. 7E7 

2.8E7 

2.4E6 

l.9E6 

l.5E6 

9.7E5 

4.8E5 

l.lE7 

8.4E6 

6.3E6 

4.2E6 

2.lE6 

.._,,......--,..-,..-.,.......,....-,-...,......,...-.-....,._,.-.,__,.....,.--,..-..-..--,-..,......,-...,......,...-.--,--,.--..-.......,--..--.-....-..--.-~...,......,...-.--.--..-.--.--..--.-+-0.0EO 

25:00 Time 

l.1E7 

8.3E6 

5.5E6 

2.8E6 

~....,.....,.....,.....,......,......,......,......,......,.....,..-,..-...-.-....,......,.....,...,....,.....,... .................. .,._.,._.,._.,.....,.......,.......,_..-.-.--.-.--.--,......,--.-........,.....,.--.--.~o.oEo 
25:00 'l'iae 

?~7 
·~ .... 



~. 1ai:t ~.~ rid\ r."1 
Hai.gt 1.63 vclts Spat 21 "'1 

Qjstea f U.t na1t 11225 
Data rile nale ff:P9166 

i.t--to----1 ResrA.ttim 19J88 
~ ruber 1 
I01lztim m a· 
Switch~ Wl.TRE 
Rel I aasses 292.125, 18.9761 

iiiiiiij;;j R 292.!25 J · 31.97! 
B 13.116 K 331.9:18 
C •• 8981 L 333.93:1 
D 315.9419 ~ 3'5.~ 
E 317.919 
F 319.&5 

--+----1 G 1'1.89! 
H 'R:J.8847 
I ?I.~ 

5 

·2~n .. 0 



TLI Project: 
Client Sample: 

Client Project: 
Sample Matrix: 
TI.I ID: 

Sample Size: 
Dry Weight: 
GC Column: 

2,3, 7,8-TCDD 
1,2,3, 7,8-PeCDD 
1,2,3,4,7,8-HxCDD 
1.2.3.6. 7,8-HxCDD 
l,2,3,7,8,9-HxCDO 
1,2.3.4.6,7.8-HpCDD 
1.2.3,4,6,7,8.9-()CDD 

2,3,7.8-TCDF 
1,2,3,7,8-PeCDF 
2,3,4,7,8-PeCDF 
I ,2,3,4,7,8-HxCDF 
1,2,3,6,7,8-HxCDF 
2,3,4,6, 7,8-HxCDF 
1,2,3. 7,8.9-HxCDF 
1,2.3,4,6, 7,8-HpCDF 
1,2,3,4, 7,8,9-HpCDF 
1,2,3,4,6, 7,8,9-()CDF 

Total TCDD 
Total PeCDD 
Total HxCDD 
Total HpCDD 

Total TCDF 
Total PeCDF 
Total HxCDF 
Total HpCDF 

44376 
129-132· 

"'\ .... v - . 

·Culp Aluminum Alloys 
M23TRAIN Date Received: 
, 194--59-7 A-70 Date Extracted: 

Date Analyzed: 

1.000 Dilution Factor: 
n/a Blank Ftle: 
DB-5 Analyst: 

0.04 
0.18 
0.17 
0.27 
0.41 
1.2 

' 1.8 

4.1 
0.91 
1.6 
3.5 
1.3 
1.7 
0.09 
4.8 
0.87 

I 4.0 

4.5 11 
2.9 9 
4.2 7 
2.3 2 

26.1 16 
21.4 15 
13.9 13 
8.1 4 

Page 1 of2 

Triangle Laboratories, lnc.QP 
801 Capitola Drive• Durham, North Carolina 27713 
Phone: {919) 544-5729 • Fax: (919) 544-5491 

Method 23 PCDD/PCDF Analysis (a) 
Analysis File: T980159 

12117197 
12/29/97 
01/06/98 

n/a 
T980150 
BR 

4.5 
4.4 

26.1 
21.6 
13.9 

Spike File: SPX23704 
!Cal: TF50177 
ConCal: . T980148 

% Moisture: n/a 
% Lipid: n/a 
% Solids: n/a 

0.68 26:21 
1.52 30:31 
1.20 33:36 
1.17 33:42 
1.22 34:00 PR_ 
1.04 37:05 
0.84 40:57 

0.81 25:41 
1.46 29:29 
1.55 30:11 
1.25 32:53 
1.28 33:00 
1.28 33:30 
1.05 34:18 PRJ 
1.13 36:00 
1.02 37:37 
0.89 41:10 

Q_ 

_Q 

X237_PSR vl.01. LARS 6.10.0lo 

Printed: 09~8 01/15/98 
2~~ 



TLI Project: 
Client Sample: 

13C12-2,3, 7,8-TCDF 
13C12-2,3, 7,8-TCDD 
13Ci2-l,2,3, 7,8-PeCDF 
13Ci2- l,2,3, 7 ,8-PeCDD 
13C12-l,2,3,6, 7 ,8-HxCDF 
13Ci2-l,2,3,6, 7,8-HxCDD 
13C12· l,2,3,4,6,7 ,8-HpCDF 
13Ci2-l,2,3,4,6, 7 ,8-HpCDD 
13C1r 1,2,3,4,6,7 ,8,9-0CDD 

44376 
129-132 

2.7 66.7 
2.7 67.T 
3.1 76.8 
3.6 90.6 
3.0 75.8 
3.6 90.7 
3.5 86.6 
4.5 112 
.8.8 109 

Method 23 PCDD/PCDF Analysis (a) 
Analysis File: T9801~ 

40%-130% 0.74 25:39 
40%-130% 0.79 26:20 
40%-130% 1.55 29:29 
40%-130% 1.44 30:30 
40%-130% 0.51 32:59 
40%-130% 1.18 33:41 
25%-130% 0.44 36:00 
25%-130% 1.05 37:05 
25%-130% 0.91 40:56 

;·~~~~,:~!nl~~!m;'!i~·.:•·:·:1·::::•~1t;:1~~~)!i ·:··:.'>::.:>~s£overv: _.·: accimi~ :':·'• 't'i~~i~:'' =·.? . : :m,ij]?: . ·, f,~;~: . 
37CLi-2,3,7,8-TCDD 3.3 82.6 70%-140% 26:21 
13Ci2-2,3,4, 7 ,8-PeCDF 3.8 94.l 70%-140% 1.51 30: IO 
13Ci 2-l,2,3,4, 7,8-HxCDF 4.0 99.9 70%-140% 0.51 32:53 
13C12-l,2,3,4, 7,8-HxCDD 4.1 104 70%-140% 1.16 33:35 
13C12-l,2,3,4, 7 ,8,9-HpCDF 4.3 107 70%-140% 0.44 37:37 

::.A.Jt;rrt.~~; §t.•.•.•'.a.•.•'.' .. '.'.n.·.••. da .. '.••.•' ....•.•.•. , ..•..•. r.' .•. #,'.•···.···.,s·•· ...••.. ,: .. er.·•.••,····••.•.y.''.·.·· .•... P!.' .•.•... • .. •,.•,·'···.•···.·•.••.•'.A .•....•.... '.:.1.• .. •·.•·.·.· .. ·.·.•· ..•. ·.:.• •..•. •.A-.••.••.••.m.•'•'• !I. (fl~) I :• •• :::•:~ R~v~iY !oc\filir.riib t ii: :'i~tist !,,fflif t'··• :·.:.•.::·.F .. •.·•.ra.•.•.••.'·.
9.?• .. , •. , •.••.. . ·.·.·.·.·.·.··:·:-:-:·:·:-:-:-:-:-:-:-:-:-:· :::::::::::::.::::::;:;:::;:;:::::::;:::::·:-·:·:;:::::·:-:-:-: .·.·,·.·.··:·:·:·:-:-:·:·.···.·:·:-:.:::·:;:;:·:;:;:;:;:·:::;:;:;:;::;:;:::;:;;::;:::;:;:::::;::::: 

13Ci2- l,2,3, 7 ,8,9-HxCDF 
13Ci2-2,3,4,6, 7 ,8-HxCDF 

13C12-l,2,3,4-TCDD 
13C12· 1,2,3,7,8,9-HxCDD 

3.3 
3.0 

82.5 
76.1 

40%-130% 
40%-130% 

0.51 
0.52 

0.81 
1.16 

Data Reviewer: ___ <:::7" __ f_~-------- 01115/98 

Triangle Laboratories, Inc.~ 
801 Capitola Drive • Durham, North Carolina 27713 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

Page 2 of2 

34: 18 
33:30 

26:10 
34:01 

X237.PSR V2.0l.LARS 6.101 

Printed: 09:2~.01 /15/98 
2su 



Initial .... Date ... 

Data Review By: _J__;_.t!i;~ Calculated Noise Area: 

m._Tbe Total Area for each pealt with an ion abundance ratio outside· 

J 'atio limits bas been recalculated according to method requirements. 

Page No. 

01/15/98 

Compound/ 

l Listing of T980l59B.dbf 

Matched GC Peaks I Ratio· I Rat. Time 

l.72 

M_Z .... QC.Log Omit Why .. RT. OK Ratio Total.Area ... Area.Peak.l .. Area.Pealt.2 .. Rel.RT Compound.Name .. ID .. Flags. 

TCDF 0.65-0.89 

304-306 DC NL 0:00 RO 1.23 5.38 

22:39 0.82 848.00 382.65 

23:08 0.82 891. 59 401.30 

23:21 0.78 756.87 330.48 

23:43 0.81 3,488.94 1. 557. 3 5 

24:02 0.83 2,474.63 ·1.124.42 

24:24 0.79 2.723.78 1,203.23 

24:40 0.78 1.893.51 831. 49 

24:53 0.81 1,272.23 569.47 

25:05 0.79 4,270.83 1,891.10 

I 25: 16 o.80 l, 079 .12 479. 80 

25: 30 0.81 1.083.53 485.83 

25:41 0.81 4,247.14 1. 900. 52 

26:05 0.30 1.071.35 476.86 

26:18 0.78 865. ::?l 378.65 

26:32 0.74 179.09 76.13 

26:49 RO 0.98 11.84 6.58 

26:58 RO 1.31 7.88 5.33 

27:20 0.82 117.05 52. 69 

~·04~305 l~ Peaks 27,282.59 

l3Cl2-TCDF 0.65-0.89 

316-318 DC NL 0:00 RO l. 42 2.64 

DC WL 22:41 0.85 8.02 

DC WL. 24:04 0. 75 15. 7i 

DC WL' 24:13 0.81 4.99 

25: 07 RO 1.19 8.53 5. 72 
i 25:15 0.82 20.61 9.31 

25:39 0.74 3,049.63 1.293.10 

26:04 0.69 19.59 8.02 

DC WH 27:35 0.69 11.63 

316-318 ~ Peaks 3,098.36 

----------------------- Above: TCDF I TCDO Follows 

TCDD 0.65-0.89 

320-322 DC NL 0:00 RO 0.57 2.60 

23:54 0.79 l,443.87 639.37 

' 24:16 0.80 883.23 391.55 

24:34 0.71 107.46 44.46 

DC SNi 24:55 RO 1.56 0.97 

25:12 0.78 422.90 185.22 

25:27 0.76 228 .17 98.89 

Triangle Laboratories,· Inc.® Analytical Services Division 
801 Capitola Drive • Durham, North Carolina 2n13 · 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

0. 878-l. 073 

0.000 

465.35 0.883 

490.29 0.902 

426 .. 39 0.910 

1.931.59 0.925 Q 

1.350.21 0.937 

1.520.55 0.951 

1. 062. 02 0. 962 

702.76 0.970 

2.379.73 0.978 

599.32 0.985 

597.70 0.994 

2.346.62 1.001 2378-TCDF 

594.49 1.017 

486.56 1. 025 

102.96 1.034 

6.69 1.045 J 

4.45 1.051 J 

64.36 1.066 

0. 961-1. 039 

0.000 

0.884 

0.938 

0.944 

4.82 0.979 

11.30 0.984 

1.756.53 1.000 13Cl2-2378-TCDF ISO 

11. 57 1.016 

1. 075 

----------------------
0.903-1.045 

0.000 

804.50 0.908 

491.68 0.922 

63.00 0.933 

0.946 

237.68 0.957 

129.28 0.966 

Printed: 09:28 01/15/98 
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Page No. 2 Listing of T980l59B.dbf 

01/15/98 Matched GC Peaks I Ratio I Ret. Time 

Compound/ 

M_Z ...• QC.Log Omit Why .. RT. OK Ratio Total . Area ... Area. Peak. l .. 

25:51 0.78 117.34 51.53 

M 26:14 0.78 434.00 190. 00 

AN 26:21 0.68 37.50 15.20 

AND D TE 26:21 0.68 38.90 

AND D TE 26:21 0.68 38.90 

26:31 0.70 53.40 21.94 

26:40 0.77 58.24 25.40 

26:.52 RO 0.98 17.06 9.44 

27:18 0.84 21.27 9.74 

320-322 12 Peaks 3,824.44 

37Cl-TCDD 

328 DC NL 0:00 1.31 

DC WL 23:55 8.41 

DC WL 24:10 4.73 

DC WL 24:17 6.86 

24:27 7.68 7.68 

24:35 2.17 2.17 

25:01 465.56 465.56 

25:13 6.64 6.64 

25:40 11. 53 11. 53 

25:52 2.85 2.85 

26:03 6.52 6.52 

26: 13 3 ._7l 3. 71 

26:21 2,077.92 2.077.92 

26:43 262.62 262.62 

27:16 2. 76 2.76 

DC SN 27:27 1.50 

27:38 8.44 8.44 

27:46 3.19 3.19 

328 13 Peaks 2.861.59 

l3Cl2-TCDD 0.65-0.89 
332-334 oc NL 0:00 RO 2.29 3. 98 

25:14 0.80 15.59 6.92 

DC SN 25:45 RO 3.00 2.27 

26: 10 0.81 2,960.05 1.322.69 

26:20 0.79 2.499.88 l. 101. 30 

26:40 0.78 .42.05 18.45 

26:54 0.74 10.67 4.54 

DC SN 27:08 RO 5.36 1. 33 

DC SN 27:27 RO 1.04 2 .14 

DC SN 27:45 RO 2.84 2.55 

332-334 5 Peaks 5,528.24 

----------------------- Above: TCDD I PeCDF Follows 

PeCDF 1. 32-1. 78 
340-342 DC NL 0:00 1.37 2.92 

27:33 1. 47 1.694.23 1.007.39 

27:53 RO 1.80 47.12 33. 35 

28:00 RO 1.82 31.31 22.34 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive • Durham, North Carolina 2n13 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

Area. Peak. 2 .. Rel.RT Compound. Name .. ID .. Flags. 

65.81 0.982 

244.00 0.996 

22.30 l.001 2378-'l'CDD AN 

l.001 

l.001 

31.46 . 1.007 

32.84 l.013 

9.64 l.020 

ll.53 1.037 

0.924-1.076 

0.000 

0.908 

0.918 

0.922 

0.928 

0.934 

0.950 

0.958 
0.975 

0.982 

0.989 

0.996 

1.001 37Cl-TCDD SURl 

1.015 

1.035 

l. 042 

l.049 

1.054 

0. 924-1. 076 
0.000 

8.67 0.958 

0. 978 

l,637.36 0.994 l3Cl2-l234-TCDD RSl 

l,398.58 1.000 l3Cl2-2378-TCDD ISl 

23.60 1.013 
6.13 1.022 

1. 030 

1.042 

1.054 

---------------------
0. 931-1. 063 

0.000 
686.84 0.934 

18.48 0.946 J 

12.28 0.950 J 

Printed: 09:28 01/15/98 

2C0 
""''-



Page No. 

01/15/98 

Compound/ 

3 Listing of T980159B.dbf 
Matched GC Peaks I Ratio I Ret. Time 

M_Z .... QC.Log Omit Wh}' .. RT. OK Ratio Total.Area ... Area.Peak.l .. Area.Peak.2 .. Rel.RT Compound.Name .. IO .. Flags. 

340-342 

M 

M 

M 

AN 

13Cl2-PeCOF 
352-354 

~ Z-354 

28:10 RO 1.29 

28: 18 

28:32 

28:40 

28:49 

29:07 

29:14 

29:25 

29:29 

29:40 
29:47 

30:11 

30:19 
30: 38 

30:52 RO 
31: 08 

DC WH 31:35 

19 Peaks 

1.39 
l.50 

l. 51 

1.50 

1.47 

l.55 

l.46 

l.46 

l.50 

l.52 

l.55 

1.51 
1.37 

l.Ol 
l. 37 

l.32 

l.32-l.78 

0:00 RO 1.18 

DC SNI 28:20 RO 0.72 

DC 

28: 37 RO 

28:49 

SN 29: 14 RO 
29:29 

29:46 RO 

30:10 

l.16 
1.73 

7.46 

l.55 
l. 23 

l. 51 
31:08 RO 1.21 

51 Peaks 
I 

I 

36.85 

39.92 

652.36 

3,887.94 

816.47 

l,412.00 
1.746.00 

798.00 

700.00 

612.60 

962.81 

l,224.82 

l,550.48 
258.53 

6.51 

147.16 
4.82 

16,625.11 

1.18 

2.27 

16.52 

9.12 

3.62 

2.910.19 
20.86 

2,720.71 
7.83 

5,685.23 

22.40 

23.19 

391.13 

2,339.08 

489.93 

841. 00 
1,060.00 

473.00 

416. 00 

367.64 

581.41 

744.88 

931.60 
149.56 

3.96 

85. ll 

10.04 

5.78 

l.767.86 

12. 68 

l.638.34 
4.76 

--------
1
-------------- Above: PeCDF I PeCDD Follows 

PeCDO 
356-358 

356-358 

13Cl2-PeCOO 
368-370 

l.32-1.78 
DC NL 0:00 1.47 

28:45 RO l.16 

. 28: 57 RO 0. 04 
• :i9:14 1.32 

'29:27 1.53 

I 29: 35 
29:46 

I 30: Ol 

' 30: 13 

l.51 

l.54 
l.50 
l. 53 

130:20 RO 0.58 
130:31 1.52 
'30:38 l.60 
,30:57 l.76 

12 Peaks 

1.21 
892.93 

4.24 

64.97 

579.55 
102.20 
403.56 
195.82 

165.83 
71. 65 

108.96 

72.31 

65.28 
2,727.30 

542. 76 
2.58 

37.00 

350.82 
61.50 

244.74 
117. 37 

100.34 
43. 55 

65. 72 

44. 49 

41.66 

DC NL 0:00 

30:30 

l.32-l.78 

l. 32 

l.44 

0.44 

1,904.90 1,124.92 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive • Oumam, North Carolina 2n13 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

17.37 0.955 

16.73 0.960 

261.23 0.968 

1,548.86 0.972 

326.54 0.977 

571.00 0.988 
686.00 0.992 

325.00 0.998 

284.00 1.000 12378-PeCOF 

244. 96 l. 006 

381.40 
479.94 

618.88 
108.97 

3.94 

l. 010 

1.024 23478-PeCOF 

1.028 
1.039 
1.047 

62.05 1.056 
1.071 

0.864-1.136 
0.000 

0.961 
8.62 

3.34 

o. 971 

o. 977 

0.992 

AN 

AN 

l.142.33 
10.29 

l.082.37 

l.000 l3Cl2-PeCOF 123 IS2 

1.010 
1.023 13Cl2-PeCDF 234 SUR2 

3.93 l.056 

0. 939-1. 022 
0.000 

469.03 0.943 

66.10 

27.97 

228.73 

0.949 

0.958 

0.966 
40.70 0.970 

158.82 0.976 
78.45 0.984 

65.49 0.991 
75 ."16 

43.24 

27.82 

23.62 

0.995 

l.001 12378-PeCDD 

l.004 

l.015 

0.869-1.131 

0.000 

AN 

779.98 l.000 l3Cl2-PeCOD 123 IS3 

J 

J 

J 

J 

Printed: 09:28 01/15/98 
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Page No. 

01/15/98 

Compound/ 

4 Listing of T980159B.dbf 

Matched GC Peaks I Ratio I Ret. Time 

M_Z .... QC.Log Omit Why .. RT. OK Ratio Total.Area ... Area.Peak.l .. Area.Pealc.2 .. Rel.RT Compound.Name .. IO .. Flags. 

368-370 

30:38 l.44 

OC: SN 31:08 RO 1.86 

2 Peaks 

197.38 

3.16 

2.102.28 

116.38 81.00 l.004 

l.021 

---------------------- Above: PeCOD I HxCOF Follows ---------------------

HxCOF 

374-376 

374-376 

AX 

AN 

M 

l3Cl2-HxCOF 

384-386 

384-386 

l.05-1.43 

OC NL 0:00. RO 2.05 

31:56 

32:04 

32:14 

32:22 

32:31 

32:42 

32:53 

33:00 

33:07 

33:17 

33:30 

l.28 

l.25 

l.35 

l.25 

l.35 
l.30 

l.25 

l.28 

1.32 

1.28 

l.28 

X 34:14 RO 0.89 

34:18 l.05 

34:23 l.18 

14 Peaks 

0.43-0.59 

DC NL 0:00 RO 0.69 

32:53 

32:59 

0.51 

0.51 

OC: SN 33:14 RO 0.28 

33:30 0.52 

33:58 RO 0.86 

OC: SN 34:04 RO 0.36 

DC SN 34:06 RO 0.35 
34:18 0.51 

34:32 

6 Peaks 

0.45 

15.64 

827.0l 

2,526.81 

158.69 

294.32 

169.30 

21.48 

2,405.04 

l,036.67 

203.55 

381.82 

1.068.71 

16.0l 

51.30 

301.00 

9. 461. 7l 

6.69 

2.212.34 

2,404.41 

2.99 

2,301.46. 

6.69 

l.24 

l. 92 
l,975.42 

7.33 

8,907.65 

464.77 

1.403.61 

91.20 

163.23 

97.13 

12.14 

l,338.19 

581.97 

115.80 

214.14 

599.19 

8.86 

26.30 

163. 00 

744.50 

809.29 

784.58 

3.81 

665.00 

2.28 

---------------------- Above: HxCDF I HxCOD Follows 

HxCDD 

390-392 

390-392 

l.05-1.43 

DC NL 0:00 RO 0.68 

OC: SN 32:16 RO 0.40 

oc: SN 

32:25 

32:51 

33:05 

33:14 

33:25 RO 

33:36 
33:42 

34:00 

7 Peaks 

1.20 

1.21 

l.22 

l.18 

0.97 

l.20 
l.17 

1.22 

4.06 

.2. 69 

215.13 

928.63 

446. 31 

48.42 

1.28 

75.43 
l34.74 

208. 77 

2,057.43 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive • Durham, North Carolina 2n13 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

117.33 

508.66 

245.57 

26.23 

41.16 
72. 63 

114. 71 

0. 964-l. 049 

0.000 

362.24 

l,123.20 

67.49 

131.09 

72.17 

0.968 

0.972 

o. 977 

0.981 

0.986 
9.34 0.991 

l,066.85 0.997 123478-HxCDF 

454.70 l.001 123678-HxCDF 

87.75 l.004 

167. 68 l. 009 

AN 

AN 

J 

469.52 l.016 234678-HxCDF 

10.00 l.038 

25.oo l.040 123789-HxcDF 

138.00 l.042 

J 

AN PRJ 

0.879-1.121 

0.000 

l,467.84 

l.595.12 

0.997 l3Cl2-HxCDF 478 SUR3 

l.000 l3Cl2-HxCDF 678 !S4 

l.008 

l,516.88 l.016 l3Cl2-HxCDF 234 ALT2 

4.43 l.030 

l.033 

l.034 

l,310.42 l.040 l3Cl2-HxCDF 789 ALTl 

5.05 l.047 

0. 958-1. 015 

0.000 

0.958 

97.80 

419 ."97 

200.74 

22.19 

0.962 

0.975 

0.982 

0.987 

0.992 

AN 

AN 

J 

34.27 0.998 123478-HxCDD 
62.ll 1.000 123678-HxCDD 

94.06 l.009 123789-HxCDD AN PR 

Printed: 09:28 01/15/98 
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Page No. 
01/15/98 

Compound/ 

5 Listing of T980159B.dbf 
Matched GC Peaks I Ratio I Ret. Time 

~_z .... QC.Log 

~l3Cl2-HxCDD 
402-404 

Omit Why .. RT. OK Ratio Total.Area ... Area.Peak.l .. Area.Peak.2 .. Rel.RT Compound.Name .. ID .. Flags. 

402-404 

DC NL 

DC 

0:00 

1. 05-1. 43 
1. 36 

SN 32:51 RO 

33:04 RO 

DC SN 33:12 RO 

DC S?! 33:20 RO 
33:35 

33:41 

0.55 

0.69 

1.71 

0.17 
l.16 

l.18 

34:01 1.16 

CC SN 34:17 RO 2:54 

cc· SN 34:23 RO 0.83 

DC SN 34:27 RO 4.60 

.4 Peaks 

2.95 

1.52 

7.66 

l.86 

0.67 

l,710.49 

2,032.61 
2,245.55 

4.50 

3.70 

2.33 

5,996.31 

4.24 

918.99 

1,102.35 
l,204.51 

0.970-1.030 

0.000 
0.975 

0. 982 6.17 

0.986 

0.990 
791. 50 0. 997 l3Cl2-HxCDD. 478 SUR4 

930.26 1.000 13Cl2-HxCDD 678 IS5 

l,041.04 1.010 13Cl2-HxCDD 789 RS2 

1. 018 

1.021 

1. 023 

---------------------- Al:>ove: HxCDD I HpCDF Follows ---------------------

HpCDF 
408-410 

408-410 

D 

13Cl2-HpCDF 

• ·.8-420 

418-420 

0.88-1.20 

DC NL 0:00 RO 5.53 
36:00 l.13 

I 36:17 l.00 

36:26 l.06 

D NH 36:57 RO 0.66 
I 37: 37 

DC WH 38:00 

l. 02 

0.94 

0.83 
I 

DC .WH 38:07 RO 

4 Peaks 

I 
0.37-0.51 

DC NL 0:00 RO l.02 

36:00 0.44 
37:37 0.44 

37:51 RO 0.31 
DC SN .38:13 RO 0.69 

3 Peaks 
I 

1. 59 

3,070.18 
650.69 

697.12 
6.20 

422.23 
2.52 

2.75 

4,840.22 

2.97 

l,732.75 

1.444.78 
10.60 

3.40 

3,188.13 

l,627.99 

325.41 
359.46 

213. 66 

526.98 
439.29 

3.24 

0.998-1.053 

0.000 
1.442.19 

325.28 

337.66 

1.000 1234678-HpCDF 

1.008 

l. 012 
l. 026 

AN 

208.57 1.045 1234789-HpCDF AN 
l.056 

1.059 

0.944-l.lll 

0.000 
l,205.77 1.000 l3Cl2-HpCOF 678 IS6 
1.005.49 1.045 l3Cl2-HpCOF 789 SUR5 

10.40 l.051 

l. 062 

-------~-------------- Above: HpCDF I HpCOD Follows ---------------------

HpCDO 

424-426 

424-426 

13Cl2-HpCOO 

436-438 

DC NL 
DC WL 

0.88-1.20 

0:00 RO l.73 

36:09.RO 0.59 

36:18 l. 05 
DC SN: 36:36 RO 0.77 

DC SN 36:52 RO 0.42 
37:05 

DC WH 37:26 RO 

1.04 

l. 31 
DC WH 37:33 RO 1.34 
DC WH; 37:40 RO 0.50 

f Peaks 

0.88-1.20 

DC NL' 0:00 RO 1.35 
36:18 RO l.22 

1.22 
15 .14 

541. 07 
3.92 
0.77 

550.40 

2.79 
2. 37 

1.28 
1,091.47 

2.45 
4.43 

Triangle Laboratories,. Inc.® Analytical Services Division 
801 Capitola Drive • Durham, North Carolina 2n13 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

276.94 

280.83 

2.64 

0. 976-l. 006 

0.000 

0.975 

264.13 0.979 
0.987 
0.994 

269.57 1.000 1234678-HpCDO 

1.009 
l. 013 

l. 016 

0.973-1.027 
0.000 

2.17 0.979 

AN 

Printed: 09:28 01/15/98 
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Page No. 6 Listing of T980159B.dbf 

01/15/98 Matched GC Peaks I Ratio I Rat. Time 

Compound/ 
M_Z .... QC.Log Omit Why . .RT. OK Ratio Total .Area ... Area. Pealt. l .. Area.Peak.2 ... R&!.L.RT Compound. Name .. 

37:05 l. 05 1,814.39 928.65 885. 74• J.:.GOO llC:n.2-HpCDD 

37:22 l.20 5.59 3.05 l.54: i;_oea 
436-438 3 Peaks l.824.41 

---------------------- Above: HpCDD I Octa-CDD and CDF Follows -------
OCDF o. 76-1.02 o: .. !la2''-:i.. :098 

442-444 DC NL 0:00 RO l.95 l.21 Cl:.000 

DC WL 35: 34 RO 1.68 0.70 0:.96!9 

DC WL 35:47 RO 1.21 1.61 0\ !174 

DC WL 35:57 RO 9.75 l. 38 o: .. !J78 

DC SN 37:05 RO 2.75 2.89 Q).906 

DC SN 37:20 RO 3.47 2.14 a: .. :ilL:Z 

DC SN 37:37 0.95 1.50 O'. 91.'9 

DC SN 38:53 RO 1.88 0.98 o: .. 950 

DC SN 38:58 RO l.15 l.97 a:. 9!52 

DC SN 39:48 0.83 0.86 <r. 972 

DC SN 40:02 RO 4.22 0.95 a:. 97<8. 

DC SN 40:08 RO 3.14 0.93 0::.!180 

DC SN 40:15 RO 0.70 l.59 O:,.!ilU 

41:10 0.89 l,752.67 826.32 9'25. !5« u.ao.6 OCDJF 

41:28 RO 1.38 13.17 9.61 6:97' r:. 013.:l 

DC SN 41:49 RO 1. 57 l. 85 L. 0·1'.2 
442-444 2 Peaks 1,765.34 

OCDD 0.76-1.02 o: .. 9m·-:c. <09'& 

458-460 DC NL 0:00 RO 0. 58 0.47 01 .. al!ll10 

40:57 0.84 587.70 268.77 3 ia:. 93 i: .. 000 ocoo 
DC SN 41:17 RO 0.63 1.74 L.alll\:9 

DC SN 41:22 RO l.19 2.65 l'.. .. Olll.l 

458-460 1 Peak 587.70 

13Cl2-0CDD 0.76-1.02 Cl .. 9'.!af-·L. 006 

470-472 DC NL 0:00 RO l. 64 0.26 cr .. ooo 
40:56 0.91 2,407.46 l, 144. 82 1,262.64' 1:. 000 

470-472 1 Peak 2,407.46 

Column Description..... . . . . . . . •Why" Code Description......... QC Log Desc ............. .. 

M_Z -Nominal Ion Mass(es) WL-Below Retention Time Window A-Peak Added. 
.. RT. -Retention Time (mm:ss) 
Rat.l -Ratio of M/M+2 Ions 
OK -RO=Ratio Outside Limits 
Rel.RT-Relative Retention Time 

••• End of Report ••• 

WH-Above ReteDtion Time Window 
SN-Below Signal to Noise Level 
<M-Below Method Detection Limit 
NL-Channel Specific Noise Level 

Triangle laboratories, Inc.® Analytical Services Division 
801 Capitola Drive • Durham, North Carolina 2n13 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

K-Peak Kept 
D-Peak DeleteC! 
T-Time Changed 
M-Peak Area ChangJ!d:. 

N-Name Changed 
X-Ether Interfe~ 

l3CI.'.i-OCDD 
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riie:T980l59 11~810 Acq:6-JAN-98 20:40:49 ~+Voltage SIR 70TNoise:l868 
303.9016 l':2 BSUB(256,30,-3.0) PJCD(9,5,5,0.05\;7472.0,l.OO\,l',T) l:zp:RDBSUS 
r.BIAMiLZ LABS Tezt:'I'Lil44376 129-132 INJ. rIHE • 20:43 
100 . Al. 0E7 

80 
Al.89E7 

4.7E6 

3.7E6 

60 2.8E6 

40 l.9E6 

20 9.4E5 

O•~...,..l.-..---.,.J.~-4~..-'""-.+....:r....,...~~---.lp-L.,.~~ ...... -4""--~...,..l""-,.~..-...,L~J...~_.,~-------------..;:i.-..---..---.-~O.OEO 
23: 00 

7ile:T980l59 #1~810 Acq:6 
305.8987 l':2 BSUB(256,30, 
TRIANGLE LABS Tezt:'I'Lil4 
100 

80 

24: 00 25: 00 26 t 00 
JAN-98 20:40:49 %I+ Voltage SIR 70T Noise:l522 
3.0) PJCD(9,5,5,0.05\,6088.0,l.OO\,r,TJ Ezp:RDBSUS 
376 129-132 IHJ. 'rIHE • 20:43 

A2. 5E7 

27:00 Time 

6.0E6 

4.8E6 

3.6E6 

2.4E6 

l.2E6 

Or-1.1....,..i..._.---.,.J.~-4~....-J,...+.,..:t....-::...,..~---:O,...L.,.~1--J.-.--4"--~~"'-,.~..--...,J.~J...~-i:;.:.._ __ ...,_ _______ .;:i...__.---.--~O.OEO 
:.23: 00 ' 24: 00 :.26: 00 27: 00 

7ile:T980159 11~810 Acq:6 J'AN-98 20:40:49 EI+ Voltage SIR 70T Noise:l053 
Time 

315.9419 l':2 BSUB(256,30, 3.0) PJCD(9,S,S,0.05\,4212.0,l.OO\,l',T) Ezp:NDBSUS 
TRIANGLE LABS Tezt:'I'LI#4 376 129-13:2 · INJ. TIHE • 20:43 
100 1 Al. 9E7 3.3E6 

80 2.6E6 

60 2.0E6 

40 l.3E6 

:JO 6.6E5 

o~ ....... -...--..--..--------~ ....... --..--...-...,..--.--...... --.--....... -..--..-...,........., ........................ ...-...,.. __ ---------------------------~o.oEo 
:J3:00 

l'ile:T980159 fl-810 Acq:6 
317 .9389 l':2 BSUJI( 256, 30, 
TRIANGLE LABS Tezt:TLil4 
100 . 

80 

60 

24 : 00 25: 00 26: 00 
J'AN-98 20:40:49 EI+ Voltage SIR 70T Noise:745 
3.0) PJCD(9,5,5,0.05\,2980.0,l.OO\,l',T) Ezp:NDBSUS 
376 129-132 INJ. TIHE • 20:43 

Al. 6E7 

27:00 Time 

4.7E6 

3. 7E6 

2.SE6 

40 l.9E6 

20 9.4ES 

o~-.--...--..-....,..:--..--..,...---,-+..---r--..-...,..-...,.--.,..._.,.--.,.......,..--.---.-..... ~ ....... -.---.---.---.---.-....... --..--..---,,..--.---.--~0.0EO 
23: 00 ' 24: 00 

7ile:T980159 ll-810 Acq:6 JAN-98 20:40:49 
330.9792 l':2 Ezp:NDBSUS 
TRIANGLE LABS Tezt:TLil4 376 129-132 

:25: 00 :26: 00 
EI+ Volt.age SIR 70T 

l 00 23: 32 ,.,...._2_4_,: ... 2,2 _____ ...... ....,......._ 25:23 25:54 

so 
60 

:27: 00 Time 

l. 8E7 

l.4E7 

l.l'E7 

7.0E6 

3.5E6 

• ..._...,..__, __ ...,....-....._.,.-...,..--.-i....----.--...--.---..--.--...,.--...,....-...--..--.---,.......-.-....,. __ ....-_,.. __ ....--.-.....,.--....---..--.---.---...-.....-1-0•0EO 
!l'.iae 

l.5E4 

l.:JE4 

B.!1E3 

2 a~ 
v ' 



ri.letT980l59 ll-8l0 Acq:6-J11N-98 20:40:49 EI+ Voltage SIR 70T Noise1565 
3l9.8965 712 BS11B(256,30,-3.0J PKIJ(7,S,3,0.0S\,2260.0,l.OO\,r,TJ Ezp1BDBSUS 
TRIANGLE LABS Teit:'l'Lil44376 l29-l32 INJ. 'l"I1IE • 20:43 
100 

80 

60 A3.92E6 

l. 7E6 

l.3E6 

9.9E5 

40 6.6ES 

20 Ai• 8SE6 3. JES 
A4.4SES 

o~--~--.-1--.l--...,&.~.,..... ..... --....,..__.c,...~F-~--...,.........1.,..:......,.-e.;...,...---ll,...........;::.......:;::.--...---.--........ ------------~o.oEo 
24: 00 .:IS I 00 271 00 

7i.le:T980l59 11-810 Acqt6-J11N-98 20:40149 EI+ Voltage SIR 70T Noise:994 
321.8936 7:2 BS11B(256,30,-3.0) PKIJ(7,S,3,0.0S\,3976.0,l.00\,7,T) Ezp:NDBSUS 
TRIAM-.LE LABS Teit1'l'Lil44376 l.29-132 INJ. TINE • 20:43 
lOO 

80 

TiJlle 

2.2E6 

l. 7E6 

60 A4.92E6 l.3E6 

40 8.7ES 

20 A2.38E6 4.4ES 
A6.30ES 

O~--~--.-L--.l....__,&.~.,..... ..... --....,..__.C,...~~~--...,.........1.,..:......,......::;_,.........ll.p.......:;:::.....~--..---.--....,..------,.......-...--~O.OEO 
24:00 25:00 26:00 27:00 

7ile:T980l59 ll-8l0 Acq:6-J11N-98 20:40:49 EI+ Voltage SIR 70T Noise:2578 
JJl.9368 P:2 BSUB(256,30,-3.0} PKD(7,5,J,O.OS\,l0312.0,l.OO\,r,T) Ezp:NDBSUS 
TRIANGLE LABS Teit:'l'Lil44376 l29-l32 INJ. TIKE • 20:43 
lOO Al. 2E7 

TiJlle 

3. 7E6 

80 l.l0E7 J.OE6 

60 2.2E6 

40 l.SE6 

20 7.SES 

o....,. __ ....,...--..,.....--..--.,.--....... --...,....--.,---.----.---.---...,....--..---,--'-.-...... ...,.... ...... .,..---'! __ --r __ ....,... __ ..,..... __ ,........,. __ ....,... __ ......... o.oEo 
24:00 25:00 26:00 27:00 

Pile:T980l59 ll-810 Acq:6-J'AN-98 20:40:49 EI+ Voltage SIR 70T Noise:ll27 
333.9338 P:2 BS11B(256,30,-3.0) PKIJ(7,S,3,0.0S\,4508.0,l.OO\,P,T) Ezp:NDBSUS 
TRIANGLE LABS Teit:TLil44376 l29-l32 INJ. TIKE • 20:43 

TiJlle 

100~ Al. 4E7 4. 6E6 

80~ l. 40E7 3.7E6 

60 2. 7E6 

40 l.8E6 

20 9.lES 

o....,. __ ....,... __ ..,..... __ ,........,. __ ....,... __ ...,.... __ .,---.----.---.---...,....--..---,--"....,... ...... ...,.... ...... .,.....--'! __ ....,... __ ....---...---....---.--....... --......... 0.oEo 
24:00 25:00 26:00 27:00 

rile:T980l59 ll-8l0 Acq:6-JAN-98 20:40:49 EI+ Voltage SIR 70T Noise:656 
327.8847 P:2 BSUB(256,30,-3.0) PKD(7,S,3,0.0S\,2624.0,l.OO\,P,T) Ezp:NDB5US 
TRIANGLE LABS Teit:'l'Lil44376 l29-l32 INJ. TIKE • 20:43 
100 A2. 8E7 

80 

60 

40 

20 A4.66E6 

24: 00 25 I 00 26: 00 
7ile:T980l59 ll-810 Acq:6-J'AN-98 20:40:49 EI+ Voltage SIR 70T 
330.9792 7:2 Ezp:NDBSUS 
TRIANGLE LABS Teit:'l'Lil44376 129-132 

A2.63E6 

27:00 

Ti.Ille 

lOO 24:22 24i50 25:06 25:23 ~2~5~:,5_4...,_..-...;;..;..;:~ l.8E7 

80 l.4E7 

60 l.lE7 

40 7.0E6 

20 3 .5E6 

o.....,. __ ....,... __ ..,..... __ ,........,. __ ....,... __ ...,.... __ .,-__ ,......._,. __ ....,... __ ..,..... __ ,........,. __ ....,.. __ ..,..... __ ,....__, __ ....,... __ ...,.... __ .,..... __ ,...........,... __ ....,... __ ..,.....o.oro 
24:00 25100 26:00 27: 00 rue 
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ril.e17'980l59 11•810 Acq:6-J11N-98 20140149 EI+ Voltage SIR 70X Noiae1844 
339.8597 7:2 BSUB(256,30,-3.0) PJCD(7,5,3,0.05\,3376.0,1.00\,r,x) JOcp:NDBSUS 
'J!RIANGI.E LABS 1'ezt:TLil44376 129-132 IJU. XIHE • 20:43 
lOO . A2. 4E7 

Al.OSE7 

S.9E6 

4.8E6 

3.6E6 

2.4E6 

l.2E6 

O'..J....j~.i..,..--....... _...,........,. __ ..,...__.'r-.....,~~:.....o~~+-.... ""-...... ~..,..:al~li'--r--"i.,...~~-..-1.4-o--..-...... --.::;..--..,....--..-.....,~o.oEO 
2B:OO 29:00 30:00 31:00 Xi.Jae 

riJ.e12'980l59 11":"810 Acq:6-J1Ul-98 20:40:49 :SI+ Vol.tage SI1L70X Noiae16l3 
341.8567 r:2 BSrpl(256,30,-3.0) PJCD(7,5,3,0.05\,2452.0,l.OO~,r,X) 10cp:NDB5US 
7'RIANGLE LABS 1'ezt:TLil44376 129-132 INJ. XIHE • 20:43 
100 Al. 5E7 

80 

60 
. A6 .83E6 

4.0E6 

3.2E6 

2.4E6 

l.6E6 

7.9ES 

·~~~---.---..,....--._-.....,..--""""'~ ....... ~_,...""""~;.....;-.~""-....... .i...i:~'--.;:o-.....,,_...1..,....x:....,...~..,.....L:~--.--...,..--=;o.---.---..---.~o.oEo 
28:00 29:00 30:00 31:00 Xi.Jae 

ril.e:1'980l59 #1~810 Acq:6-JaN-98 20:40:49 EI+ Voltage SIR 707' Noise:362 
351.9000 7:2 BSUB(256,30,-3.0} PJCD(7,5,3,0.05\,l448.0,l.00\,7,1'} Ezp:NDB5US 
TRIANGLE LABS 1'ezt:TLil44376 129-132 INJ. TIME • 20:43 
100 Al. 7E7 S.5E6 

Al. 64E7 
80 4.4E6 

60 3.3E6 

40 2.2E6 

20 l.lE6 

o......, __ ...,.. __ ..,....__,,...__,.--....,...--...... .....,--...... --..,....--..-..... --' ....... """-..-......,----....1........::......,....._,. ________ __, __ ...,. __ ..,.... ____ _.,._o.oEo 
28,:00 29:00 30:00 

7ile:7'980159 11-810 Acq!6-J1lN-98 20:40:49 EI+ Voltage SIR 707' Noise:304 
353.8970 1:2 BSf{B(256,30,-3.0J P1CD(7,5,3,0.05\,l216.0,l.00\,7,1'} Ezp:NDBSUS 
7'RIANGLE LABS Te.zt::TLil44376 129-132 INJ. TIHE • 20:43 
100 I Al. 4E7 Al.08E7 

80 

31:00 1'.iJlle 

3.5E6 

2.8E6 

60 2.lE6 

40 l.4E6 

20 6.9ES 

o......., ___ .....,. ______ ..,_ ________ .....,. ______ ._. __ .,.._....., __ .....,.~ ............ ----------r........--.-----------------------------~o.oEo 
28

1

:00 29:00 30:00 31:00 Ti.me 
7ile:T980159 ll-'810 Acq:6-JaN-98 20:40:49 EI+ Voltage SIR 707' 
330.9792 7:2 Ezp,:NDB5US 
TRIANGLE LABS Tezt:TLil44376 129-132 INJ. TIHE • 20:43 
100 27: 8 I 28:08 28:36 28:52 29:0729:21 29:36 30:02 30:38 30:56 l. 7E7 

l.4E7 

60 l. OE7 

40 7.0E6 

20 3.5E6 

0·..._,--.....,. __ -.---.----.---.---..-.....,--...,..--..,....--.--..... --....... --...---.------...------..------...---.---..--...-----~0.0EO 
28:00 29:00 30:00 31:00 

riJ.e1T980l59 ll-810 Acq:6-J11N-98 20:40:49 EI+ Vol.tage SIR 707' 
409.7974 1:2 EzplNDB5US 
TRIANGLE LABS 1'ezt:7'Lil44376 129-132 nr.:r. XIHE • 20:43 
100 ' 

28:40 29:06 

Xi.Jae 

l.4E4 

l.lE4 · 

8.JE3 

5.4E3 

2.7EJ 

o.......,--_,. __ ...,... __ ,,._....,. __ ....,... __ ..,..........,,_.......,.--..,....--..---.---.---..-.....,---.---...-------------...---.---..--...-----~0.0EO 
28~00 29100 30100 31100 2'iae 
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:i. e: cq: - o .i.ae: 
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100 41:04 4l:l2 41:20 5.4E6 

80 4.3E6 

60 3.2E6 

40 2.2E6 

20 l.lE6 

O·-+-....,...-..,......,.......,.......,_..,.--..-..-..--.-....-....... ....,.......,..""T'.....,.......,-.,..--,......,.-..--.-....-..,.....,.......,..._,......,........,......,.......,-.,,........,.--..-..-..-....-....-.....,..-+- O.OEO 
40:54 41:00 41: 06 41:12 4l:lB 41:24 41:30 7'iil 

31:16 



-----~-;-----, ------- --- ---------- -

I i 1:'iarrit ! :330 .;,;92 Peak top 
. I Hei.;t 3.55 volts Span 200 ppm 

' .. 
! ·• 

l 

Systea rile na tGalS 
Data File naine A=T980148 

-~-"""'I Resolt.tion 18eee 
~ ruber 2 
Ioni.ztim IOde EI• 
SWlt~ Vll.TIU: 
Ref I mes 292 .9825' 416 1Si'68 

liiiiiMii;;:i R 293 J · 331 S 368 
814- K 332 T 3i'8 
CB L334 U3i'6 
D 316 ~ 340 Y . 418 
E 318 H 342 
f'D 0352 

-~---1 G 2 P 354 
H B Q ~-
I 331 R 358 

Ref. sass 416.3i60 Peak top 

5 Hei.gt .36 volts Span 208 PPll 

3 r,,.., - ' 



Fl. e:T EI+ Vo age SIR T 

Sample INJ. TIME 20:43 File Text:TLI#44376 129» 
100 2.6E5 

80 2.1E5 

60 1.6E5 

40 1.1E5 

20 5.3E4 

0...J..;:::;:::;::'?T"'.-r:~:,.._,... ........... .....-.-_;:::..=r=T==r=i~;.::r::;::::,_r-r-,..--.-..--r-,.....,..-.-.--.-.--r-r-~.,...,...,--,:::r,~,-,-r-r-.,:::::rr=r=;::::-.-r.,...,.~:::r,r=r=i="l'"";:=r::::,....~:;::;:::~O.OEO 
25:42 25:48 25:54 26:00 26:06 26:12 

File:T980159 #1-810 Acq:6-JAN-98 20:40:49 
321.8936 F:2 Exp:NDB5US 

26:18 26:24 26:30 26:36 26:42 26:48 26:54 
EI+ Voltage SIR 70T 

Time 

Sample Text:TLI#44376 129-132 INJ. TIME::::: ·20:43 File Text:TLI#44376 129» 
100 A2. 3. 6E5 

80 2.9E5 

60 2.2E5 

40 l.4E5 

20 7.2E4 

0....!;::::;:=;==;=::;::"i""'T=::;:::::;~..,......,...-r-.-?-:r=r=--...,_-,-,..:;::::;;..,_.......-..--r--r-T"-r-r"T""T-r-1-.-h-..-.--.-;:.:::;:c;::::;::::,.-..-.-.-,.;:::.:;::.,..~ ............. -,--,~~:;=;=::;::=r=;=;:::::,........_,_.:;~?P-+.-O.OEO 
25:42 25:48 25:54 26:00 26:06 26:12 

File:T980159 #1-810 Acq:6-JAN-98 20:40:49 
331.9368 F:2 Exp:NDB5US 
Sample Text:TLI#44376 129-132 
100 

80 

60 

40 

20 

26:18 26:24 26:30 26:36 26:42 26:48 26:54 Time 
EI+ Voltage SIR 70T 

INJ. TIME ::::: 20:43 File Text:TLI#44376 129» 
3.7E6 

3.0E6 

2.2E6 

1. 5E6 

7.5E5 

tJ9..i....,r-i--t..,_,...,.....,."T'"T",-,...T"T-T""T""",--,-,r-r-1-r-r..,.....,.-r""l",_,_,-,-r-.-.--n;:=,...;s-.-.-.--..-.-.-=T=i=,,...,..'l""'T"'".-r-.-.-."""T'"'f=FT=i=T'-.-.-""l"""T".......--.-.................... .-.-..--J-o.oEo 
1-:-> 25:42 25:48 25:54 26:00 26:06 26:12·26:18 26:24 26:30 26:36 26:42 26:48 26:54 Time 



Sample 
100 

EI+ Vo tage SIR T 

INJ. TIME 20:43 File Text:TLI#44376 129» 
2.8E6 

00 __ _ _ __ -- --- ---- -- - - - - 2.3E6-

60 A4.73E6 l.7E6 
40 1.1E6 

20 5.6ES 

O~;:::::::;==:i;::::::;:::_.,..-,.--.-.,-.....--r-,---,..-,.--.--.--.---.JL.--.---.-..,....-...-...--....:::;r:===,~....,.=~-.--.--.---.--.--1...-...--,--,___,.--.::::::y:=r=;=::::.,..-,L0.0EO 
28:54 29:00 29:06 29:12 29:18 29:24 29:30 29:36 Time 

File:T980159 #1-810 Acq:6-JAN-98 20:40:49 EI+ Voltage SIR 70T 
341.8567 F:2 Exp:NDB5US 
Sample Text:TLI#44376 129-132 INJ. TIME 
100 

20:43 File Text:TLI#44376 129» 
1.9E6 

1.5E6 80 

60 A3.25E6 1.1E6 

40 7.5E5 

20 3.7E5 

0-L;::::::;~~____._,.._,.._,...-.--.---.---.---.---.-~.....--...-L~..--...........,~--..~...::::;:=.-,...,..-r=.:::::.--.---.--.---.---.-L-.-...--.-~..--..::::;:=:=;;=::;~__,._J_O.OEO 

28!54 29:00 29:06 29:12 29:18 29:24 
File:T980159 #1-810 Acq:6-JAN-98 20:40:49 EI+ Voltage SIR 70T 
351.9000 F:2 Exp:NDB5US 

29:30 29:36 Time 

Sample Text:TLI#44376 129-132 INJ. TIME Text:TLI#44376 129» 
100 5.5E6 

80 4.4E6 

60 3.3E6 

40 2.2E6 

20 1.1E6 

0-l.-,_..,.--,__,.--.---.--r--.--.--.---.---.----.-.,--....-...-,..-~~,--,.--.--,.---..-r-r----.---.--r---.---.--....,.....:::::;:...---.-~.,...--.----..--.-----,,.:=;;=,------...LO.OEO 
28:54 29:00 29:06 29:12 29:18 29:24 29:30 29:36 Time 



EI+ Vo tage SIR T 

Sample INJ. TIME 20:43 File Text:TLI#44376 129» 
100 7. 3E4 

BO 5.8E4 

60 4.4E4. 

40 2.9E4 

20 l.5E4 

0-L-~~~~~~~~:::.-~.:::.--~~-.-~-..-..--.--.-.--.--.--.--.--.-..-..--.-.---.--.-.--,.--,.--.--.---.-.-~-..-..--..-,--.-.--.-.-.--.-,.--.--.---.,.-,-L-0.0EO 
33:54 34:00 34:06 34:12 34:18 34:24 34:30 34:36 

File:T980159 #1-396 Acq:6-JAN-98 20:40:49 EI+ Voltage SIR 70T 
383.B639 F:3 Exp:NDB5US 

34:42 34:48 34:54 Time 

Sample Text:TLI#44376 129-132 INJ. TIME 20:43 File Text:TLI#44376 129» 
100 l.6E6 

BO l.3E6 

60 9.6E5 

40 6.4E5 

20 3.2E5 

O'...:i..--~---------------........ ----........... ,_.,..~-.-~~~--.--::;;::::;::::r::::;;=;-....... ______ ,.......... ........ ,__ ......... __________________ ..........,,_..Lo.oEO 
33:54 34:00 34:06 34:12 34:1B 34:24 34:30 34:36 

File:T9B0159 #1-396 Acq:6-JAN-9B 20:40:49 EI+ Voltage SIR 70T 
445.7555 F:3 Exp:NDB5US 
Sample Text:TLI#44376 129~132 !NJ. TIME 

34:42 .34:4B 34:54 Time 

20:43 File Text:TLI#44376 129» 
100 34·15 l.4E4 

80 -'1( v( 1. 2E4 

60 B. 6E3 

40 5.8E3 

20 2 .. 9E3 

0--1..-....-.-..--.-.--.-.-,--.--.--.-....-.-..--.-.--.-.--.--.--.-.-~-..-..--.--.-.--.--.--.c-r--.-..-,--.-.-~.--.--.--.--.--.---.-.-..--..-,-~~~~~~~~--1-0.0EO 
33:54 34:00 34:06 34:12 34:18 34: 24 34:30 34:36 34:42 34:48 34:54 Time 



1 Fi e:T 
1373.8208 F:3 Exp:NDBSUS 
!sample Text:TLI#44376 129-132 
100 

80 

EI+ Vo tage SIR T 

INJ. TIME 20:43 File Text:TLI#44376 129» 
4.4E5 

3 .. 5E5. 

60 2.7E5 

40 1.8E5 

20 8.8E4 

O...:i....,..,.::::;=q:=:::;-..,,..__.... __ c:;-..,...,:;;=s.P....,.....,.-1,.-.---...-~~~....,,.._..--=_.;;;;p;;;;;..-:::;?=T=r==;::==?...;=-==r=;::=.-=;::=;==r===;-=:::;=._,.....,:::;::::::LO.OEO 
34:00 34:06 34:12 34:18 34:24 34:30 34:36 34:42 Time 

File:T980159 #1-396 Acq:6-JAN-98 
375.8178 F:3 Exp:NDBSUS 

20:40:49 EI+ Voltage SIR 70T 

Sample Text:TLI#44376 129-132 INJ. TIME 20:43 File Text:TLI#44376 129» 
100 3.8E5 

80 3.0E5 

60 2.3E5 

40 l.5E5 

20 7.6E4 

0-l.-::=r=.._=w="'"'""=r--,.......r=T===r--.=::::::;::::r:::;_-r-....--JL.--..----,.--.--l--.--r--.---.---.---.-~;:::::::;;:=;=;:=;::=;=:=r=~=;===r=:;==r:-.,.._=r=r=T"-.==r===::.LO.OEO 
34:00 34:06 34:12 34:18 34:24 34:30 

File:T960159 #1-396 Acq:6-JAN-98 20:40:49 EI+ Voltage SIR 70T 
383.8639 F:3 Exp:NDB5US 

34:36 34:42 Time 

Sample Text:TLI#44376 129-132 INJ. TIME 20:43 File Text:TLI#44376 129» 
100 l.8E6 

80 l.4E6 

60 l.1E6 

40 7.0E5 

20 3.5E5 

O...l_ ___________ ,........,..._--.--..-.----.-ce::::-....-~.--.~~-r---..=::;:::=::=::;=:r==......,__......,.._,......._-.--.--.--...-..--........ --....-.--.--.--.---~.LO.OEO 
34:00 34:06 34:12 34:18 34:24 34:30 34:36 34:42 ·Time 



Fi e:T 
319.8965 F:2 Exp:NDB5US 
Sample Text:TLI#44376 129-132 

% 

5 

4 

3 

2 

1 

EI+ Vo age SIR T 

INJ. TIME= 

ro --i ')b· 

20:43 File Text:TLI#44376 129» 

1. 3E4 

1.1E4 

7.9E3 

5.3E3 

2.6E3 

O-+-~--.-~~...--~-r-~--.-~~..---~~~--.-~~.---~-,--~-.-~--..---~-.-~-.-~~~~-r--~-r-~---.-~--t-0.0EO 
2 6 : O O 2 7 : o O 2 8 : o O 2 9 : O O Time 

File:T980159 #1-810 Acq:6-JAN-98 20:40:49 EI+ Voltage SIR 70T 
331.9368 F:2 Exp:NDB5US 
Sample Text:TLI#44376 129-132 INJ. TIME= 20:43 File Text:TLI#44376 129» 

% 

5 1. 9E5 

4 1.5E5 

3 1.lES 

2 7.5E4 

1 3.7E4 

0-1-~~~~~~~~~~-'--~~~~-.:.-.~~.---~-,--~-.-~--..---~-.-~-.-~~~~-r--~--.--~---.-~--r-O.OEO 
26: 00 27: 00 28: 00 29: 00 Time 



TLI Project: 
~-1ient Sample: 

' 44376 
129-132 

Method 23 TCDD/TCDF Analysis (DB-225) 
Analysis File: P980167 

Client Project: Culp Aluminum Alloys 
Sample Matrix: .M23TRAIN Date Received: 12117/97 Spike File: SPC2NF04 
TLIID: · 194-59-7 A•7D Date Extracted: 12129/97 I Cal: PF22206 

Date Analyzed: OVl0/98 ConCal: P980164 

Sample Size: 1.000 Dilution Factor: n/a % Moisture: n/a 
Dry Weight: n/a Blank Ftle: X980083 % Lipid: n/a 
GC Column: DB-225 Analyst: WK % Solids: n/a 

2.3, 7,8-TCDF 0.83 0.75 23:04 
' 

• I 

I 
13C12-2.3,7,8-TCDF 3,0 74.3 40%-130% 0.78 23:03 

. . 

Data Reviewer. ---~-?--'7 _______ 01/11/98 

Triangle Laboratories, Inc.~ 
801 Capitola Drive • Durham, North Carolina 2n13 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

Page 1of1 

Printed: 13:35 01/11/98 

3 1~ .... v 



Im. ti al •••• Date ••• 

Data a.vi- By: 6f? ...LJJLA!l. Calc:ulated Noi•• Area: 2.00 

The Total Area tor each peak with an ion abundance ratio outside 

ratio limits has been recalculated according to method requirements. 

Page No. l Listing ot P980167B. dbt 

01/11/98 Matched GC Peaks I Ratio I Ret. Time 

Compound/ 

!LZ. • • . QC. Log Omit Why •• RT. OX Ratio Total.Area ... Area.Peak. l .. Area.Peak.2 .• Rel.RT Campound.N- •• ID •• Flags. 

TCDP 0.65-0.89 

304-306 DC NL 0:00 0.85 3.93 

DC WL 18:13 RO 0.64 10.48 

18:27 0.82 572.17 258.25 

18:39 o. 75 11.34 4.87 

18:43 RO l.46 12.85 10.59 

18:55 RO 1.03 11.35 6.62 

19:05 RO 1.10. 41.47 25.75 

19:27 0.73 587.52 . 247. 72 

19:34 0.74 556.15 237.12 

19:42 0.75 1,086.41 463.88 

19:53 0.75 458.67 197.25 

19:59 0.84 66.82 30.50 

20:09 0.73 499.99 211.15 

20: 18 0.84 1,089.96 498.89 

20:26 0.74 561.87 239.28 

20: 35 0.76 1, 541. 69 665.57 

20:45 0.70 532.91 218.95 

21:08 0.74 3,113.05 l,323.90 

21:24 RO 0.38 4.90 2.13 

21:34 0.74 659.89 280.51 

21:41 0.74 131. 46 55.93 

21:49 0.73 652.64 275.74 

22:03 0.74 652.50 277 .25 

22:19 0. 77 133.93 58.15 

22:28 0.74 790.80 336.87 

22:56 0.74 610.31 259.30 

23:04 0.75 457.56 196.23 

23:16 0.73 695.61 292.53 

23:32 0.75 815.82 350.24 

23:40 0.75 649.00 278.94 

23:53 RO 0.92 2.69 1.40 

24:27 0.73 439.64 185.13 
24:35 0.65 ll.58 4.56 

25:12 0.69 83.30 33.98 

DC WH 25:38 RO 0.49 3.72 

304-306 32 Peaks 17,535.85 

13Cl2-TCDP 0.65-0.89 
316-318 DC NL 0:00 RO 1.30 2.16 

DC WL 19:17 RO 0.31· 3.20 

DC WL 20:06 0.85 4.87 

DC WL 20:41 RO 2.16 0.57 

DC WL 20:44 0.79 1.45 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive • Durham, North Carolina 27713 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

0.793-1.101 

0.000 

0.790 

313.92 0.800 

6.47 0.809 
7 .26 0.812 
6.41 0.821 

23.43 0.828 
339.80 0.844 

319.03 0.849 

622.53 0.855 

261.42 0.863 
36.32 0.867 

288.84 0.874 
591. 07 0.881 

322.59 0.886 

876.12 0.893 

313.96 0.900 

l,789.15 0.917 
5.64 0.928 J 

379.38 0.936 
75.53 0.941 

376.90 0.946 

375.25 0.957 
75.78 0.968 

453.93 0.975 
351. Ol 0.995 
261.33 1.001 2378-TCOP 

403.08 1.009 

465.58 1.021 
370.06 1. 027 

1.52 1. 036 J 

254.51 1.061 
7.02 1.067 

49.32 1. 093 

1.112 

0.957-1.043 

0.000 
0.837 
0.872 

0.897 

0.899 

Printed: 1~1 ~/11/98 



Paga No. 2 Listing of P980167B.dbf 

01/11/98 Matched GC Peaks I Ratio I Ret. Time 

Compound/ 
1'(..Z .... QC.Log Omit Why .. RT. OK Ratio Total .Area •.. Area.Peak.1 .. Area.Pealt.2 .. Rel.RT Campound.Name •• ID .. 

DC WL 21:17 RO 1. 30 3.17 0.923 

DC WL 21:33 RO 0.49 9.19 0.935 
DC WL 21:46 0.68 8.19 0.944 
DC WL 21:51 RO 0.34 0.92 0.948 

DC WL 21:54 RO l.17 1.13 0.950 
22:14 RO 0.62 3.29 1.43 2.29 0.965 
23:03 0.78 2.129.71 932.51 1,197.20 1.000 13C12•2378-TCDP ISO 
23:25 RO 1.08 7.20 4.39 4.07 1.016 
23:41 RO l.02 5.17 2.99 2.92 '1.027 

DC WH 24:07 RO l.12 3.22 1.046 
DC WH 25:11 0.82 18.56 1.093 
DC WH 25: 30 RO 13.46 0.46 1.106 

316-318 4 Peaks 2,145.37 

----------------------- Above: TCDP I TCDD Follows ----------------------
13Cl2-TCDD 0.65-0.89 0.907-1.093 
332-334 DC NL 0:00 RO l.91 l.33 0.000 

20:28 RO 0.57 5.95 2.59 4.53 0.948 
21:36 0.80 l,601.64 711. 99 889.65 l.000 
21:53 0.81 2,064.80 925.16 1.139.64 1.013 
22:40 0.78 19.30 8.48 10.82 l.049 

DC SN 23:16 RO 0.45 2.69 

DC ~ 23:49 RO 1. 03 1. 73 

DC WH 24:15 RO 2.69 1. 59 
I 

DC WH 24:26 RO 0.52 10.99 
332-334 \4 Peaks 3,691.69 

Column Description .... : . . . . . . . . "Why" Code Description ........ . 

M_Z -Nominal Ion Mass(es) WL-Below Retention Time Window 
.. RT. -Retention Time : (ltm: ss) WH-Above Retention Time Wuldow 
Rat.1 -Ratio of M/M+2 :Ions SN-Below Signal to Noise Level 
OK -RO=Ratio outside Limits <M-Below Method Detection Limit 
Rel.RT-Relative Reten~ion Time NL-Channel Specific Noise Level 

*** End of Report •• • ' 

1.077 
1.103 
1.123 
1.131 

QC Log Desc ........ . 

A-Peak Added 
K-Peak Kept 
0-Peak Deleted 
T-Time Changed 
M-Peak Area Changed 
N-Name Changed 
X-Ether Interference 

l3Cl2·2378-TCDD 
13Cl2-1234-TCDD 

ISl 
RSl 

Plags. 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive • Durham, North Carolina 2n13 
Phone: (919) 544-5729.• Fax: (919) 544-5491 

Printed: 13:f 1 °5'11/98 





- cq: + o ge 
319.8965 BSCTB(.256,30,-3.0) PJCD(5,3,l,O.l0\,.2l.24.0,0.00\,F,F) 
TRIANGLE LABS Te.ict:l.29-13.2 TLil44376 
lOO l.lE6 

80 8.6E5 

60 A.2.66E6 6.5E5 

40 4.JES 

.20 Al. 09E6 .2 • .2E5 

o..i...,1--.,._..,.... ....... ~~--,.......,....~""'4~_.,......-+-~-..""°'.._+-~....-............ ......,;:....:;;::...~...,...-,...-, ....... ,.......,......,...-,.......,..-..-.,.......,.._o.oEo 
.20: 00 .21: 00 .22: 00 

File:P980l67 iJl-'9.22 Acq:lO-JAN-1998 13:36:48 EI+ Voltage SIR 
321.8936 BSCTB(256,30,-3.0) PlCD(S,J,l,O.l0\,3144.0,0.00\,P,F) 
TRIANGLE LABS Tezt:l29-l3.2 TLil44376 

1::1 
601 AJ.39E6 

40 

20 Al.4lE6 

23:00 
70P Noise: 786 
Ezp:DB225 

.24: 00 Ti.lne 

l.4E6 

l.lE6 

8.5E5 

5. 7E5 

2.8E5 

0'..J.-,,J-...,._..,.... ....... J....,;.~ ....... ,.......,....t...,::.-4~~..--1-..,._-,....:..,..;r...i,-..,;;;:...,......,......,........::;:.....:;::.....,.... ....... ....,...-, ....... ,.......,.......,...-,.......,--..-.,.......,...J-0.0EO 
23~00 .24:00 Ti.me .20: 00 .21: 00 22: 00 

File:P980l67 #l-92:1 Acq:lO-JAN-1998 13:36:48 EI+ Voltage SIR 
327.8847 BSCTB(25·6,J0,-3.0) P1CD(5,J,l,O.l0\,l592.0,0.00\,F,F) 
TRIANGLE LABS Tezt:l29-132 TLI#44376 
1001 Al. 4E7 

801 

:JO A2.57E6 

Al.02E6 

70P Noise:398 
Ezp:DB225 

3 .4E6 

2.7E6 

2.0E6 

l.4E6 

6.8E5 
Al .JOE6. 

::1 
o_._,__.,........,..._,..._,..._~~ ....... --..--..-...,..._,. ....... ,_......,.-<..,........,..._~,,_....,.......,......., ....... .,.-...,........,..__, ....... ,_...,....-..--L.-..i........-..,........,..--....-.,.-..,...i..0.0EO 

23:00 24~00 Ti.Ille 20: 00 21: 00 22: 00 
File:P980167 #l-922 Acq:lO-J'AN-1998 13:36:48 EI+ Voltage SIR 
331.9368 BSCTB( 25'6, JO, -3. 0) PICD( 5, 3, l, 0.10\, 2856. O, 0. 00\,F,F) 
TRIANGLE LABS Teze:l29-132 TLI#44376 
100 A9. 5E6 

80 A7 .12E6 

60 

40 

20 

70P Noise: 714 
Ezp:DB225 

2.1E6 

l.7E6 

l.3E6 

8.4E5 

4.2E5 

o ...... ,.......,.... .................... .,.,..'"T'"__, ....... .,.......,..._, ....... .,....'"T'"-,. ....... .--+-_,,~,....,,,_ ....... _, ....... .,....~_,. ....... ,.......,.........,.. ....... ,,_..,...._,.._.., ....... .,.......,... ............ .,.... ..... ~o.oEo 
2o: oo :Jl: oo 2:;: oo 23: oo 24: oo Ti.Ille 

File:P980167 11-922 Acq:lO-.nlN-1998 13:36:48 EI+ Voltage SIR 70P Noise:377 
333.9338 BSUB(256,30,-3.0) PJCD(5,3,l,O.l0\,l508.0,0.00\,F,F) Ezp:DB225 
TRIANGLE LABS T~zt:l.29-132 TLI#44376 
100 Al. 4E7 .2. 6E6 

80 A8.90E6 2.lE6 

60 l.6E6 

40 l.OE6 

20 5 • .2E5 

O..._,...... ...... _,_...,........,.-:--,r-..--.--.---.-.-...-,--.--.-~--,,._.,......"T-..,......,......,.......,..,....,......~...,.......,......., ....... ,.......,......,...._,..__,....-,...._..,...._,....L..0.0EO 
lO:OO 21:00 22:00 23:00 24:00. 1'.iile 

31""' 
.... ' 





Ref I laSS 292 .!25 PU< t~ 
Helgt 1.48 YO.ts Spit 288 ~ 

9=1ste1 Fi.le iae 1225 
Dta Ille na.e A=P98816i 

~-+----t Resd.ttim 1188 
~rut.er 1 
Imlzat Loo m EI. 
Switch~ YClTRE 
Ref I .asses 292.125, 118.9761 

l&;iiiiiiml. A 292.!25 J 31.97! 
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TLI Project: 44376 -
:: D 

C'\ 

Client Sample: 133-136 I d-f: 

Client Project: Culp Aluminum Alloys 
Sample Matrix: 
1LI ID: 

Sample Size: 
Dry Weight: 
GC Column: 

2,3,7,8-TC:DD 
1,2,3, 7,8-PeCDD 
1,2,3,4,7,8-HxCDD 
1,2,3,6, 7,8-HxCDD 
1,2,3,7,8,9-HxCDD 
1,2,3,4,6, 7,8-HpCDD 
1,2,3,4,6,7,8,9-()CDD 

2,3, 7,8-TCDF 
1,2,3, 7,8-PeCDF 
2,3,4, 7 ,8-PeCDF 
1,2,3,4,7,8-HxCDF 
1,2,3,6, 7 ,8-HxCDF 
2,3,4,6,7,8-HxCDF 
1,2,3, 7,8,9-HxCDF 
1,2,3,4,6,7 ,8-HpCDF 
1,2,3,4,7 ,8,9-HpCDF 
1,2,3,4,6, 7 ,8,9-()CDF 

Total TCDD 
Total PeCDD 
Total HxCDD 
Total HpCDD 

Total TCDF 
Total PeCDF 
Total HxCDF 
Total HpCDF 

M23TRAIN 
194-59-8A-80 

1.000 
n/a 
DB-5 

Triangle Laboratories, lne.11D 

Date Received: 
Date Extracted: 
Date Analyzed: 

Dilution Factor: 
Blank File: 
Analyst: 

0.02 
0.05 
0.02 
0.04 
0.06 
0.16 
0.27 

2.9 
0.29 
0.40 
0.54 
0.21 
0.23 
O.Ql 
0.68 
0.11 
1.2 

4.4 10 
0.83 7 
0.72 6 
0.32 2 

24.0. 16 
7.3 16 
2.3 13 
1.1 4 

Page 1 of2 

801 Capitola Drive • Durham, North Carolina 27713 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

Method 23 PCDD/PCDF Analysis (a) 

12117197 
12/29/97 
01/07/98 

n/a 
T980152 
CRV 

4.4 
1.5 
0.74 

24.0 
7.3 
2.3 

Analysis File: T980 

Spike File: SPX23704 
I Cal: TF50177 
ConCal: T980160 

% Moisture: n/a 
% Lipid: 
% Solids: 

0.84 
1.40 
1.19 
1.21 
1.08 
1.00 
0.76 

0.81 
1.48 
1.43 
1.30 
1.26 
1.30 
1.16 
1.04 
1.07 
0.85 

n/a 
n/a 

26:21 
30:30 
33:36 
33:41 
34:00 
37:05 
40:57 

25:41 
29:29 
30: 11 -
32:53 
32:59 
33:30 
34:18 
36:00 
37:36 
41:10 

J-J_ 
J_ 
PRJ 

B_ 

PRJ 

Q_ 

) 

Xl37_PSR ¥2-01.LARS 6.10~ 

Printed: 09:28 01115/98. 



TLI Project: 
~lient Sample: 

13Cir2.3,7,8-TCDF 
13Cir2.3.7,8-TCDD 
13C12-1.2,3.7,8-PeCDF 
13C12· l,2,3, 7,8-PeCDD 
13Ci2- l,2,3,6, 7,8-HxCDF · 
13C1rl,2,3,6,7.8-HxCDD 
13C12-l,2,3,4,6, 7,8-HpCDF 
13C 12-1,2,3,4,6, 7 ,8-HpCDD 
13C12·1,2,3,4,6,7,8,9-0CDD 

37CL-2.3. 7,8-TCDD 
13Ci2·2,3,4, 7,8-PeCDF 
13C1:-l.2,3,4. 7,8-HxCDF 

I 

13Ci:-l,2,3,4,7,8-HxCDD 1 

13C1:-1.2,3,4,7 ,8,9-HpCDF 

13Ci 2-l,2,3, 7,8,9-HxCDF 
13Ci2-2,3,4,6, 7,8-HxCDF 1 

44376 
133-136 

2.9 
2.9 
3.3 
3.6 
3.1 
3.8 
3.4 
4.4 
9.0 

3.4 
3.8 
3.9 
3.8 
4.6 

3.3 
3.0 

72.2 
73.4 
81.6 
90.0 
77.1 
95.5 
84.2 

110 
112 

86.1 
94.5 
97.5 
95.8 

114 

82.l 
76.0 

Method 23 PCDD/PCDF Analysis (a) 
Analysis File: T980163 

40%-130% 
40%-130% 
40%-130% 
40%-130% 
40%-130% 
40%-130% 
25%-130% 
25%-130% 
25%-130% 

70%-140% 
70%-140% 
70%-140% 
70%-140% 
70%-140% 

40%-130% 
40%-130% 

0.75 25:39 
0.80 26:20 
1.41 29:29 
1.46 30:30 
0.51 32:59 
1.20 33:41 
0.44 35:59 
1.02 37:04 . 
0.90 40:56 

1.45 
0.51 
1.23 
0.43 

0.52 
0.51 

26:21 
30:09 
32:53 
33:36 
37:36 

34: 17 
33:29 

l.•,:• .. •,••.,···.R·,·.·,·,• .. ,·.' .. ,'.:·e',.'.',·,.·,c·,.,··.·.·.,· ... ·.·a·.·.·.·,".,·.,.·· ••. : •. "'.• .• ·.',',.·,·e .• ',·,.· .. ,·.rv.·.,·.· .. ·.·.:.' .. "·.:··,• •. •.•.·, •. ·.s·, .... ,· ... ··•· •. ·t·.·•a·.· .... ·,:·', ... ·.n·.·.·.·.·.,·,: ... ~ ......... ·.·a·,•·.·.·' . ....,.',· .• •,·.·.,·.·.·.:··.s .. ,·,'.:':':':•.·: .•. ·.:::•.·.,•.•.,,•.:,,•.·:•.,•,:• .. • .. · .. •.,•:.:··:::• :.:.:.: .•. • .. ••.••·.•.•:••.,•.•:•.:· .•. •.•.•.•.•.•.• ::: .••·.,•·.·:·'·: ........ >< >> ••:•:• .· :>:?•??• :.•.)/.•• ... /.,:•/.:• . .' .. •. \}. l •·•·•·····• \·'•< :• • ,•,:::'•:•,•:0.·.·:··:., ..... •.'•·:•.::·:·IO~.<.·'.'':·.•,•,• ,,,::•::: ...... ,,,:.,:,,, ...... , .,.:::;•;.:: :•:: .• , ......... ,:,:,.,,.,.;.::;., , . .,,t 
_ w: ~. ~ ... •"" ,. :: ,, , : t,: ... : : '::: r : .,. t\>''' '\':• .:::: :· . . :·,, :·: ·.:· · · . · ·· · n-. < : t• tRT ? il·Im~9~ i. 
13Ci2"1,2,3,4-TCDD 0.79 26:09 
13C12-1.2.3,7 ,8,9-HxCDD 1.21 34:01 

Data Reviewer: ---~6.:;...._P...:..7 _______ 01115/98 

' 
Triangle Laboratories, Inc • ., 
801 Capitola Drive • Durham, North Carolina 2n13 
Phone: (919) 544-5729 ~ Fax: (919) 544-5491 

Page 2 of2 Jc::37 _PSll v%.OL. LARS d.Ul.lllo 

Printed: 09:28 01/1519tl 
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Initial ...• Date ..• 

Data Review By: 1.......1~1~ Calculated Noise Area: 

The Total Area for each peak wit.h an ion abundance ratio outside 

ratio limits has 'been recalculated according to method requirements. 

Page No. 

Ol/15/98 

Compound/ 

l Listing of T980163B.dbf 

Matched GC Peaks I Ratio I Ret. Time 

l.20 

M~Z .... QC.Log Omit Why •. RT. OK Ratio .Total.Area ... Area.Peak.l.. Area.Peak.2 .. Rel.RT Compound.Name .. ID .. Flags. 

TCDF 0.65-0.89 0. 876-1. 072 

304-306 DC NL 0:00 RO 1.32 3.13 0.000 

22:39 0.81 1,246.28 557.54 688.74 0.883 

23:08 0.79 l,150.27 506.64 

23:22 0.79 861. 92 381. 63 

23:52 0.81 3,070.26 l,372.73 

24:02 0.81 3,016.27 1.348.88 

24:24 0.81 2,987.14 1,335.89 

24:39 0.79 1,837.91 813.18 

24:53 0. 82. 1.053.71 473.25 

25:05 0.81 4,812.22 2, 157. 71 

25:15 0.84 1,042.55 474.90 

25:30 0.81 l,063.94 475.50 

25:41 0.81 3,315.12 1,485.24 

26:05 0. 83 735.27 333.32 

26:17 0.82 605.09 272.83 

26: 32 0.81 153.18 68.62 

26:58 RO 0.55 8 . .u 3.66 

27:20 0. 77 76.08 33.08 

DC WH 27:34 0. 77 19.12 

304-306 17 Peaks 27,035.62 

13Cl2-TCDF 0.65-0.89 

316-318 DC NL 0:00 RO 0.93 2.83 

DC WL 23: 35 0.85 9.48 

24:56 RO 1.33 5.93 4.44 

25:15 RO 1. 08 17.03 10.41 

25:39 0.75 3,293.ll 1,408.22 

26: 03 0.85 20.70 9.52 

26:15 0.80 13.36 5.92 

DC WH 27:09 RO 0.95 6.83 

316-318 5 Peaks 3.350.13 

----------------------- Above: TCDF I TCDD Follows 

TCDD 0.65-0.89 

320-322 DC NL 0:00 RO 0.43 1.49 

23:54 0.78 1.749.47 768.13 

24: 16 0.78 1.019.23 446. 67 

24:32 0.74 110. 68 47.23 

25:12 0.83 403.00 183.05 

25:27 0.76 207.59 89.63 

25:50 0.68 98.36 39.92 
M 26:14 0.76 375.00 162.00 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive • Durham, North Carolina 2n13 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

643.63 0.902 

480.29 0. 911 

l,697.53 0.930 Q 

1,667.39 0. 937 

1.651.25 0. 951 

1,024.73 0.961 

580.46 0.970 

2,654.51 0.978 

567.65 0.984 

588.44 0.994 

1.829.88 1.001 2378-TCDF AN 

401.95 l. 017 

332.26 1. 025 

84.56 1.034 

6.67 1.051 J 

43.00 1.066 

l. 075 

0.961-1.039 

0.000 

0.919 

3.35 0.972 

9.62 0.984 

l,884.89 1.000 13Cl2-2378-TCDF ISO 

11.18 1. 016 

7.44 1.023 

1.058 

----------------------
0. 901-1. 043 

0.000 

981. 34 0.908 

572.56 0.922 

63.45 0.932 

219.95 o. 957 

117. 96 0.966 

58.44 0.981 

213.00 0.996 

Printed: 09:29 01/15/98 

3 ') ." -'-



Page No. Liscing of T980l63B.dbf 

Ol/lS/98 Mat:ched GC Peaks I Rat:io I Rec. Time 

Compound/ 

.M_Z •... QC. Log Omit Why . .RT. OK Ratio Tot:al .Area ... Area. Peak. l .. 

AN 26:21 0.84 21.03 9.63 

26:30 0.74 39.69 16.89 

26:40 0.73 41.65 17. 55 

26:51 RO 1.04 13.54 7.99 

27:19 RO 0.99 11.22 6.26 

320-322 12 Pea.Its 4,090.46 

37Cl-TCDD 

328 DC NI; 0:00 0.75 

DC wL 23:55 9.51 

DC wt; 24:16 8.40 

24:27 6.56 6.56 

DC SN 24:35 l.30 

24:59 100.06 100.06 

25:40 9.01 9.01 

25:49 3.10 3.10 

26:08 2.58 2.58 

26:21 2.342.42 2,342.42 

I 26:43 167. 92 167.92 
I 

27:16 2.22 2.22 I 

328 8 Peaks 2.633.87 
I. 

13Cl2-TCDD 0.65-0.89 

332-334 DC NI; 0:00 RO 2.93 4.31 

26:09 0.79 2,953.38 1,302.07 

26:20 0.30 2.703.88 1.200.09 
I 26:40 RO 0.54 28.94 12. 59 

332-334 13 Peaks 5,686.20 

----------------------- Above: TCDD I PeCDF Follows 

PeCDF 1.32-1.78 

340-342 DC ~ 0:00 RO 1. 04 1.73 

27:33 1.48 825.05 492.96 
I 27:44 RO 1.17 14.63 8.89 

27:49 RO 2. 72 10.97 11. 71 

' 28:00 1. 41 23.14 13. 55 

28: 11 RO l.12 19.05 11. 58 

28:19 1.60 17.22 10.59 

I 28:31 1.61 262.93 162.17 
I 28: 40 1. 46 1,488.46 882.70 

I 28:49 1.49 312.23 186.92 

M 29:07 1.48 442.00 264.00 

29::J l.45 687.41 406.55 

M ' 29:.: 5 1.46 295.00 175.00 

AN 29:29 1.48 239.70 143.00 

29:39 l.49 201.95 120.99 

29:47 l.47 315.55 188.01 

DC SN 29:58 RO 0.22 1.02 

30:11 1.43 325.0l 191.48 

I 30:19 1.45 380.55 225.40 

30:38 1. 41 78.31 45.78 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive • Durham, North Carolina 2n13 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

I 

Area. Peak. 2 . . Rel.RT Compound. Name .. ID .. Flags. 

ll.40 l.OOl 2378-TCDD AN 

22.80 l.006 

24.lO 1.013 

7.65 1.020 J 

6.34 1.037 J 

0.924-1.076 

0.000 

0.908 

0.922 

0.928 

0.934 

0.949 

0.975 
0.980 

0.992 

1.001 37Cl-TCDD SURl 

1.015 

1.035 

0.924-1.076 

0.000 

l.651.31 0.993 13Cl2-1234-TC::lD RSl 

1. 503. 79 1.000 13Cl2-2378-TCDD ISl 

23.51 1. 013 

---------------------
0.928-1.061 

0.000 

332.09 0.934 

7.57 0.941 J 

4.30 0.943 J 

9.59 0.950 J 

10. 32 0.956 J 

6.63 0.960 J 

100.76 0.967 

605.76 0. 972 

125.31 0.977 

178.00 0.988 

280.&6 0.991 

120.00 0.998 

96.70 1.000 12378-PeCDF AN 

80.96 1.006 

127.54 l.010 

1.016 

133. 53 1. 024 23478-PeCDF AN 

155.15 1.028 

32.53 1.039 J 

Printed: o~~/15/98 -.y.::..""' 



Paqe No. 

Ol/15/98 

Compound/ 

3 Listing of T980163B.dbf 
Matched GC Peaks I Racio I Rec. Tilll8 

M_z .... QC.Log Omit Why .. RT. OK Ratio Total.Area ... Area.Peak.l .. Area.Peak:2 .. Rel.RT compound.Name .. IO .. Flags. 

340-342 

l3Cl2-PeCDF 

352-354 

352-354 

oC SN 30:51 RO 0.37 

31:08 

19 Peaks 

l.42 

1.32-1.78 

DC NL 0:00 RO 0 .. 91 
28:38 1.40 

28:48 RO 0.83 

29:14 RO 2.13 

29:29 1.41 

29:4S 1.63 

DC SN 29:57 RO 2.13 

30:09 1.45 
30:40 RO l.10 
31:08 RO 0.91 

8 Peaks 

l.04 

39.80 

5,978.96 

0.71 

13.48 

4.28 
4.77 

3,084.80 

29.06 

3.54 

2,894.33 
2.80 
6.98 

6,040.50 

23. 36 

7.86 

2.60 

3.99 

1.804.SO 

18.00 

1,713.30 
1.70 

4.24 

1. 046 

16.44 1.056 

0. 864-1.136 

0.000 

5.62 0.971 

3.13 . 0.977 

1.87 0.992 

l.280.30 l.000 l3Cl2-PeCDF 123 IS2 

11. 06 1. 009 

1. 016 

l,181.03 1.023 l3Cl2-PeCOF 234 SUR2 

.1. SS 1. 040 
4.6S 1.056 

J 

---------------------- Above: PeCOF I PeCDD Follows ---------------------

PeCDD 
356-358 

356-358 

l3C~2-PeCDD 

368-370 

368-370 

1.32-1.78 
DC NL 0:00 1.71 

28: 45 RO l. 06 

29:13 

29:27 

29: 35 

29:46 
30:01 RO 
30: 13 

30:20 RO 

1.42 

1. 70 

l. 73 

1. 50 

1.95 
1.47 

0.39 

30:30 1.40 

30:38 RO 1.28 

30:S7 1.60 

DC WH 31:26 RO 2.24 
11 Peaks 

l.32-1.78 
DC NL 0:00 RO 1.26 

30:30 

30:37 
2 Peaks 

1.46 

1.44 

l. 03 

343.05 

23.09 

211. 55 
34.91 

l3 3. 83 

46.05 
55.33 

20.28 

28.26 
16.04 

16.SS 
1.79 

929.24 

0.48 

1.888.03 

215.30 

2.103.33 

208.52 

13. 55 

133.15 

22 .13 

80. 30 

35.18 
32.92 

12.33 

16.49 
9.75 

10.38 

1,121.03 

127. 14 

---------------------- Above: PeCDD I HxCDF Follows 

HxCDF 

374-376 
l. 05-1. 43 

DC NL 0:00 RO 1.51 

31:57 1.30 

32:05 
32:14 
32:22 
32:32 

32:42 

32:53 

1.28 

l.37 

l.20 
1. 32 

1.19 

1.30 

3.83 

210. 98 
430.16 

28.97 
44.91 
2S.39 

4.12 
. 378.42 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive• Durham, North Carolina 2n13 
Phone: (919) 5#5729 •Fax: (919) 544-5491 

119.39 
241.63 

16.74 
24.48 
14.46 

2.24 

213.84 

0. 937-l. 021 
0.000 

196.41 0.943 

9.54 

78.40 

12.78 

53.53 

18.06 
22.41 

31.92 

0.958 

0.966 
0.970 

0.976 

0.984 
0.991 

0.995 

11.77 1.000 12378-PeCDD 

7. 62 l. 004 

6.47 l.OlS 

l.031 

o. 869-1.131 

0.000 

J 

J 

J 

J 

J 

AN J 

J 

J 

767.00 l.000 13Cl2-PeCDD 123 IS3 

88 .16 l. 004 

0.963-1.047 
0.000 

91.59 0.969 

188.S3 

12.23 
20.43 
10.93 

0.973 
0.977 

0.981 
0.986 

0.991 

J 

J 

J 

J l. 88 

164.58 0.997 123478-HxCDF AN 

Printed: 09:29 01/15/98 
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Page No. 
Ol/15/98 

Compound/ 

4 Listing of T980l63B.dbf 
Matched GC Peaks I Ratio I Ret. Time 

H_Z .... QC.Log Omit Why .. RT. OK Ratio Total.Area ... Area.Peak.l .. Area.Peak.2 .. Rel.RT Compound.Name .. IO.· Flags. 

374-376 

A 

AN 

H 

l3Cl2-HxCOF 

384-386 

384-386 

32:59 
33:06 
33:17 

33:30 

1.26 
1. 30 
l.32 
1. 30 

34:17 RO 0.95 

34: 18 
34:23 

· 14 Peaks 

l.16 
. 1. 35 

0.43-0.59 

DC ~ 0:00 RO 5.51 
31:56 RO 0.82 
32:53 0.51 
32:59 0.51 
33:15 RO 0.42 
33:29 0.51 
33:46 RO 0.81 

DC SN 33:52 RO 0.18 
DC SN 33:59 RO 1.34 
DC SN 34:01 RO 0.90 

34:17 0.52 
34:41 RO l.02 

· 8 Peaks 

165.86 
31.19 
50.11 

144.87 
4.66 
8.47 

36.00 

l,564.11 

0.56 

4.51 
2,169.59 
2.414.95 

6.81 
2,269.44 

6.22 
1.57 
l.65 
2.37 

1.941.22 
2.34 

8.815.08 

92.61· 
17. 62 
28.54 
81.90 
2.58 

4.55 
20.70 

2.46 
732.68 
812.59 

2.30 
764.06 

3.32 

660.96 
1.58 

73.25 
13.57 
21.57 

62.97 

1.000 123678-HxCOF 

1.004 

1.009 
1.016 234678-HxCOF 

J 

QJ 

2.73 . 1.039 
3.92 1.040 123789-HxCDF 

15.30 1.042 

J 

AN PRJ 
J 

0.879-1.121 
0.000 

2.99 0.968 
1,436.91 
1,602 .. 36 

5.48 
l,505.38 

4.12 

0.997 13Cl2-HxCDF 478 SUR3 
1.000 13Cl2-HxCDF 678 IS4 

l.008 
1 .. 015 l3Cl2-HxCDF 234 ALT2 

l.024 
1,027 

1.030 
l. 031 

1.280.26 l.039 l3Cl2-HxCDF 789 ALTl 
1. 55 1. 052 

---------------------- Above: HxCDF I HxCDD Follows ---------------------

HxCDD 
390-392 

390-392 

13Cl2-HxCDD 
402-404 

402-404 

1.05-1.43 

DC NL 0:00 RO 0.81 
I 

32:25 1.21 
DC 5:N 32:39. RO 2.70 

DC 

32:51 l. 23 
33:05 1.29 

3 3: 15 RO 1. 0 3 

SN 33:30 RO 2.52 
33:36 l.19 

33:41 l.21 
34:00 1.08 

DC SN 34:09 RO 0.45 

DC ~ 34:27 RO 0.89 
7 Peaks 

l. 05-1. 43 
DC NL 0:00 RO 2.57 
DC WL 32:21 RO 2.03 

DC 

33:04 1.19 
33:36 1.23 
33:41 1.20 
34:01 1.21 
34: 18 RO l. 98 

~ 34:24 RO 2.87 
34:30 

6 Peaks 

1.32 

1.50 
36.23 

0.60 
192.19 

74.73 

8.44 
1. 03 

10.45 

21.91 
31.68 

0.52 
0.85 

375.63 

l.61 
1.66 
7. 38 

1,644.40 
2.113.04 
2.216.98 

5.44 
2.78 
5.75 

5,992.99 

19.82 

106 .13 
42.09 
4.67 

5.68 

11. 99 
16.47 

4.01 
905.94 

1.151.58 
l, 215 .11 

4.81 

3.27 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive • Durham, North Carolina 27713 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

0.958-1.014 
0.000 

16.41 0.962 
0.969 

86.06 0.975 
32.64 

4.52 

4. 77 

9.92 

0.982 
0.987 

0. 995 
0.998 123478-HxCDD 

1.000 123678-HxCDD 

AN 

AN 

J 

J 

J 

J 

15.21 1.009 123789-HxCDD 

l. 014 

AN PRJ 

l. 023 

0.970-l.030 
0.000 
0.960 

3.37 0.982 
738.46 
961.46 

l,001.87 
2.43 

0.998 l3Cl2-HxCDD 478 SUR4 
1.000 13Cl2-HxCDD 678 IS5 
1.010 13Cl2-HxCDD 789 RS2 

1.018 
1.021 

2 .48 1. 024 

Printed: 09:29 01/15/98 

325 



Page No. 

01/15/98 

Compound/ 

5 Listing of T980163B.dbf 

Matched GC Peaks I Ratio I Ret. Time 

M_Z .... QC.Log Omit Why .• RT. OK Ratio Total.Area ... Area.Pealc.l .. Area.Pealc.2 .. Rel.RT Compound.Name .. ID .. Flags. 

---------------------- Above: RxCDD I HpCDF Follows 

HpCDF 0.88-1.20 0.996-1.051 

408-410 DC NL 0:00 RO l.37 0.88 0.000 

36:00 l.04 416.10 212.59 203.51 1.000 1234678-HpCDF AN 

36:17 l.ll 82.19 43.31 38.88 1.008 

36:25 1.06 88.36 45.50 42.86 1.012 

DC SN 36:38 RO 2.41 1.73 1.018 

DC SN 36:50 RO 0.51 1.06 1. 024 

DC SN 37; 11 RO 2.00 0.31 l.033 

37:36 l.07 51.54 26.70 24.84 l.045 1234789-HpCDF AN 

DC WH 37:59 RO 6.62 0.59 1. 056 

408-410 4 Peaks 638.19 

13Cl2-HpCDF 0.37-0.51 0. 944-1.111 

418-420 DC NL 0:00 RO 0.85 1.80 0.000 

35:59 0.44 1,663.83 509.08 1.154.75 l.000 13Cl2-HpCDF 678 IS6 

36:21 RO 0.73 6.09 . 3. 07 4.23 1.010 

DC SN 36:43 0.44 2.75 1. 020 

37:36 0.43 1,479.40 447.89 l.031.51 l.045 13C12-HpCDF 789 SURS 

37:52 0. 38 12 .16 3.37 8.79 1. 052 

418-420 4 Peaks 3,161.48 

---------------------- Above: HpCDF I HpCDD Follows ---------------------
HpCDD o.aa-i.20 0.975-1.005 

424-426 DC NL 0:00 RO 0.73 0.22 0. 000 

D D NH 36:09 RO 0.47 12.18 0. 975 

36:18 0.98 72.50 35.93 36.57 0.979 

DC SN 36:52 RO 0.74 0.96 0.995 

37:05 1.00 70.84 35.34 35.50 1.000 1234678-HpCDD AN 

DC WH 37: 18 RO 1.50 0.73 1.006 

DC WH 37:36 RO l. 66 1.57 1.014 

424-426 2 Peaks 143.34 

l3Cl2-HpCDD 0.88-1.20 0 .. 973-1. 027 
436-438 DC NL 0:00 l. 18 2.40 0.000 

DC SN 36: 17· RO 2.76 1.29 0.979 

37:04 l. 02 l,753.92 883.98 869.94 1.000 13Cl2-HpCDD 678 IS7 

37:25 RO l. 82 6.43 5.73 3.15 1. 009 

436-438 2 Peaks 1 .. 760.35 

---------------------- Above: HpCDD I OCta-CDD and CDF Follows ----------
OCDF 0.76-1.02 
4.42-4.44 DC NL 0:00 RO 1.73 0.28 

DC WL 35:34 RO 2.00 0.25 

DC WL 35:39 RO 2.34 0.55 

DC WL 35:44 RO 3.26 0.36 

DC WL 35:59 RO 1. 83 0.57 

DC WL 36:09 0.77 1.01 

DC SN 37:02 RO 1.85 1.36 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive • Durham, North Carolina 2n13 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

0. 902-1. 098 

0.000 

0.869 

0.871 
0.873 

0. 879 

0.883 

0.905 

Print~~9 01115/98 



Page No. 6 Listing of T980163B.dbf 

01/15/98 Matched GC Peaks I Ratio I Ret. Time 

Compound/ 
•• 7 QC.Log omit Why .. RT . OK Ratio Total.Area ... Area.Peak. l.. Area. Peak. 2 .. Rel. RT Compound. Name .. ..... . . . 

DC SN 37:15 RO l. 71 0.96 0.910 

DC SNI 37:34 RO l.04 l. 04 0.918 

DC SN 37:39 RO 1.50 0.42 0.920 

DC SN 37:51 RO 0.37 0.93 0.925 

DC SN' 38:07 RO 0.58 0.76 0.931 

DC SN·. 38: 11 RO 2.40 0.19 0.933 

DC SN 38:20 RO 0.64 0.59 0.936 

DC SN 38:31 RO 4.25 0.45 0.941 

oc SN 38:40 RO 0.52 l.04 0.945 

DC SN. 38:56 RO 0.75 l.57 0.951 

DC SN 39:10 RO l.45 l.10 0.957 

DC SN 39:54 RO l.06 0.66 0. 975 

DC SN 40:18 RO o. 30 0.49 0.985 

DC SN 40:26 RO l.71 0.45 0.988 

DC SN: 40:32 RO l.81 0.40 0.990 

N 41:10 0.85 529.10 243.50 285.60 1.006 OCDF 

DC SN 41:29 RO 3.65 1.83 1.013 

DC SN 41:38 0.97 l. so 1.017 

442-444 l! Peak 529.10 

OCDD 0.76-1.02 0.902-1.098 

458-460 DC NL I 0:00 0.86 0.26 0.000 

40:57 0.76 89.95 38.96 50.99 1.000 OCDD 

DC SN 41:10 1. 01 2.53 l. 006 

458-460 i Peak 89.95 

13C!.2-0CDD I 0.76-1.02 0. 997-1. 005 

470-47:! DC NL I 0:00 RO l. 08 0.25 o.ooo 
' 40: 56 0.90 2,434.57 1,154.15 1,280.42 1.000 l3C2-0CDD t' ~ l Peak 2.434.57 J-412 

' Colwnn Desc:ript:ion.. . . . . . . . . . . "Why" Code Desc:ript:ion......... QC Log Desc: ........ . 

M_Z -Nominal Ion Mass(es) 

.. RT. -Retention Time (mm:ss) 

Rat:.! -Rat:io of M/M+2 Ions 

OK -RO=Ratio Outside Limits 

Rel.RT-Relat:ive Ret:ent:ion Time 

••• End of Report ••• 

WL-Below Ret:ent:ion Time Wi.~dow 

WH-Above Ret:ent:ion Time Window 

SN-Below Signal t:o Noise Level 

<M-Below Method Det:ect:ion Limit 

NL-Channel Specific: Noise Level 

A-Peak Added 

K-Peak Kept 

D-Peak Delet:ed 

T-Time Changed 

M-Peak Area Changed 

N-Name Changed 
X-Ether Interference 

ID .. Flags. 

AN 

AN 

IS8 

. Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive • Durham, North Carolina 2n13 Printed: 09:29 01/15/98 
Phone: (919) 544-5729 • Fax: (919) 544-5491 31) .... 
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Acq: -JAN-
319. 8965 F:2 Exp:NDB5US 
Sample Text:TLI#44376 133-136 
100 

90 
6:21 

EI+ Vo T 

INJ. TIME 00:21 File Text:TLI#44376 133» 

26:51 

1,;-:- tJ.'tJ ( o.1tt)( '(./) / 1. i 
,~ 

1/7/f( 

~-=-e--x-=~---:-4'W--:%4'-¥---,,..-~~~ 

4.1E4 

3.7E4 

3.3E4 

2.9E4 

2.5E4 

2.1E4 

1.7E4 

1.2E4 

8.3E3 

4.1E3 

-'r-r-r-~-r-r-r-i.--.--..--.---y--r-.-.-.-.-r-..--.---y--r-.-.-.-,-,-~-.--r-....--.-.--.-,-,.--,-,--.-.--r-,-,--,-,.-,-,r-r-..-.----.--.--.-.-.-.-.--..-.-.-.--.--.-,-,--.-...--.-~O.OEO 
25:48 26:00 26:12 26:24 26:36 26:48 27:00 27:12. 27:24 27:36 27:48 28:00 28:12 Time 

File:T980163 #l-810 Acq:7-JAN-98 00:18:58 EI+ Voltage SIR 70T 
331.9368 F:2 Exp:NDB5US 
Sample Text:TLI#44376 133-136 !NJ. TIME:::: 00:21 File Text:TLI#44376 133» 
100 . 26·09 3.9E6 

90 3.5E6 

80 

70 

26:20 
3.1E6 

2.7E6 

2.3E6 

1.9E6 

1.5E6 

1.2E6 

7.7E5 

3.9E5 
w 
(',.)O....:i_-....... _,....,....,...-fL..-.--y-r-¥.~.-.-...::::=:;..,.,.,....-..::;::::;::-........ ...,..........-.....-...--...,....,.....,_..-..--................ .-.-........ ._.--.-........ --------r:-0 . OEO 
0125:48 26:00 26:12 26:24 26:36 26:48 27:00 27:12 27:24 27:36 27:48 28:00 28:12 Time 



. ' 
1.-j ,• 

7i.le:T980l63 ll~8l0 Acq:7-J11N-98 00:18:58 EI+ Voltage SIR 70T No~se:ll7l 
· 303.9016 1':2 BSUB(256,30,-3.0J PJCD(9,5,5,0.05\,4684.0,l.OO\,l',T) Ezp:NDB5US 

XRIJ&Nr=I.E LABS Tezt:TLil44376 133-136 INJ. TINE • 00:21 
100 A2.l6E7 Al. 9E7 

Al.37E7 

Al.34E7 

3.6E6 

2.8E6 

2.lE6 

l.4E6 

7.lES 

O'...i,-L..,..i......,.-...,...:;_,,.::...:,,_i."P-cf..__,....L..,.....:"'1'-;;...,........::~..,...;:"""".._,,.,_~~:....,.~~~_,1.~,J-~~ ...... ~--...--..""""";i.....---.---.~0.0EO 
23:00 24:00 27:00 

l'ile:T980l63 ll•8l0 Acq:7-J11N-98 00:18:58 EI+ Voltage SIR 70'l' Noise:883 
305.8987 r:2 ssirB<256,30,-3.0J PJCD(9,5,s,o.os\,35J2.o,1.oo\,r,r1 Ezp:NDssus 
'I'RIJ!PbI.E LABS 'l'ezt:TLil44376 133-136 INJ'. TINE • 00:21 
100 A2.65E7 Al. 3E7 

80 

40 

20 

Al. 70E7 

Al.65E7 

Tille 

4.5E6 

3.6E6 

2.7E6 

l.8E6 

8.9E5 

O•.J,..L..,~..,....-,.L-,~~~--~..,....L...,.~~ ...... ~""'-.,...:..J,-.i..,---¥-4-'--.~-.-:a..,..--~~....;.~~ ............ --.--....-....;:"'-...-....,...__,.i:..0.0EO 
23:00 26:00 27:00 

l'ile:T980l63 ll~8l0 Acq:7-J11N-98 00:18:58 EI+ Voltage SIR 70T Noise:738 
315.9419 7:2 BSiTB(256,30,-3.0) PJCD(9,5,5,0.05\,2952.0,l.OO\,l',T) Ezp:NDB5US 
TRIAm=LE LABS 'l'ezt:TLil44376 133-136 INJ. TIME • 00:21 
lOOl ' Al. lE7 

80 

60 

40 

20 

Time 

J.8E6 

3.lE6 

2.3E6 

l.5E6 

7.7E5 

O· ...... --...-....----.--.:,....-.---.--....----.--...-...,..--..--....,...--....-...,---.--...--.---,...._...,..i..-,--...-...,..--.---.----.--...-...... --...-....,...--....-...,...-.,J-0.0EO 
23:00; 24:00 25:00 26:00 27:00 Tille 

7il.e:T980l63 ll;8l0 Acq:7-J11N-98 00:18:58 EI+ Voltage SIR 70T Noise:798 
317.9389 7:2 BSUB(256,30,-3.0J PJCD(9,5,5,0.05\,3l92.0,l.00\,7,TJ Ezp:NDBSUS 
TRIAm=LE LABS 'l'ezt.:TLI#44376 133-136 INJ. 'l'IHE • 00:21 
100 Al. 8E7 

80 

60 

5.0E6 

4.0E6 

3.0E6 

40 2. 0E6 

20 l.OE6 

o . ...,_ __ ,..._, ...... ....,.--..... -.---.--....---.--...--.---.--....,...--...-...... --.--........... --,........,..,-.,. __ .,....-.---,.._ ...... ....,.--...-..... --...-....... ----...... ~o.oEo 
23: 00 24: 00 25: 00 26: 00 

l'il.e:T980l63 11~810 Acq!7-JAN-98 OO:l8:58 EI+ Voltage SIR 70T 
330.9792 F:2 Ezp:NDBSUS 
'I'RIAm=LE LABS Xezt:TLil44376 133-136 
100 22:41 23:0~ 23·30 24:03 24:38 

27:00 'l'illle 

l.7E7 

l.3E7 

l.OE7 

6.7E6 

3.4E6 

O·...,..--.--...,...--,.--..--.---.--....----.--.,.-...,..--..--....,...--...-..,........,.--..--.---.--....---.--...--.---....--.----.--...--.---...--.---..---.-._.,i;..0.0EO 
23:00 24:00 

rile:'l'980l63 ll•8l0 Acq:7-J11N-98 00:18:58 
375.8364 7:2 Ezp:NDBSUS 
TRIAm=LE LABS 'l'ezt:TLil44376 133-136 
100 : 

25:00 26:00 
EI+ Voltage SIR 70'l' 

INJ. TINE • 

27:00 

00:21 
2 :56 

Tille 

l.4E4 

l.lE4 

8.2E3 

S.4E3 

2.7V 

o . ...,.. __ ,.........,...__,--.,__,.--..---.---.--.,-...... --...--.---.---.---.--..--.---.--....----.--...-..... --.--...... ---.--..-...... --...-....... --..--...... ~o.oro 
23:0~ 24:00 25:00 26100 27100 'l'iae 

32S 



71..Z.e1'.1'980l63 ll-810 Acq:7-J7Jl-98 001l8158 Er+ Voltage SIR 707' Noi•••325 
319.8965 7:2 BSUB(256,30,-3.0) P1CD(1,5,3,0.05\,1300.0,l.00\,7,T) J!:zptNDB5US 
2'.llIAM;LE Lii.BS Tezt::7'Lil44316 133-136 INJ. ma • 00:21 
100 A1. 8E6 

80 

60 
A4 .47E6 

2.4&6 

l.9E6 

l.4r6 

40 9.5E5 

20 Al.83E6 4.8E5 
A3.99E5 Al.75E6 

0..J....-,L.......l.i---..."-..;....--"°'._,. __ ...,... __ ,,_...L,.....:."'"!"=:;:::i,..--,.....,...;:"'--r-~~~--""i"---P----r'--...,...--.....-.....,--...,..._;.....,.....-L.0.0'EO 
24:00 25:00 26:00 21:00 

71..Z.e:7'980l63 ll-810 Acq:1-J'AN-98 001l8158 EI+ Voltage SIR 70T Noi•e1758 
321.8936 7:2 BSUB(256,30,-3.0) P1CD(1,5,3,0.05\,3032.0,l.OOi,7,T) Jt:zpiNDB5US 
TRIAM;LE Lii.BS Tezt::7'Lil44376 133-136 INJ'. 'rIHE • 00:21 
100 A9. lE6 

80 

60 

40 
A5. 73E6 

Ti.me 

3.0E6 

2.4E6 

l.8E6 

l.2E6 

20 A2.20E6 6.0E5 

O..i.....,i........i.,.....-...'-..;....--f!=::.-,.--....---.,--4.....:....,.:::::::i,........,--~..._..,-~,.;_~--.-.....o;i""'-....,.._-.---.--.....,.---.---..-~O.OEO 
24:.00 25:00 26:00 21:00 

Pile:T980l63 #1-810 Acq:7-J7Jl-98 OO:l8:58 EI+ Voltage SIR 70T Noise:399l 
331.9368 7:2 BSUB(256,30,-3.0) PKD(7,5,3,0.05\,l5964.0,1.00\,7,T) Ezp:NDB5US 
TRI.Am;I.E I.ABS 'l'eit:7'LI#44376 133-136 INJ. 'l'IKE • 00:21 
100 Al. OE7 

T.iJlle 

3.9E6 

80 Al.20E7 3 .lE6 

60 2.3E6 

40 1.5E6 

20 7.7E5 

O·-'-------------------...... --.----.--...... ---.---....... ......,,..... ......... ...,... ...... ...,.,..._,....,._,. __ ..,.. __ ..,..... __ ..--...,. __ -.---...---..--~o.oEO 
24:00 25:00 26:00 27~00 Time 

Pile:T980163 11-810 Acq:7-J7Jl-98 OO:l8:58 EI+ Voltage SIR 70T Noise:l362 
333.9338 7:2 BSUB(2S6,30,-3.0) PJCD(7,5,3,0.05\,5448.0,1.00\,7,T) Erp:NDB5US 
TRI.Am;I.E LABS Tezt::7'LI#44376 133-136 INJ. TIME - 00:21 
lOO Al. SE7 

80 

60 

40 

20 

Al.50E7 

5.0E6 

4.0E6 

3.0E6 

2.0E6 

9.9E5 

o-'--.---..------..------...... --.--...,.---.---...---..---.---.----.-""-.,...:...._,_,,_,, __ .,... __ ..-......, ....... -..---.---...... --.--_._o.oEo 
24:00 25:00 26:00 27:00 

7ile:T980163 11-810 Acq:7-J7Jl-98 OO:l8:58 EI+ Voltage SIR 70T Noise:375 
327.8847 7:2 BSUB(256,30,-3.0) PJCD(7,5,3,0.05\,1500.0,l.00\,7,T) Ezp:NDB5US 
'l'RIANGI.E LABS rezt:7'Lil44376 133-136 INJ. 'l'IKE - 00:21 

Time 

lOO A2. 4E7 6.3E6 

80 5.lE6 

~ 3.U6 

40 2.5E6 

20 l.3E6 

O...i.......,....--.---...---.---..-.....,.--....--=:;:o-.....,--...,..--..,...........,,.........,.--..,-......,,.....L.,-~...-......,,...:.-.----,---.---...---.---.....-_._o.OEO 
24: 00 25: 00 26: 00 27:00 Time 

7ile:'.1'980163 ll-810 Acq:7-J1Ul-98 00:18:58 EI+ Voltage SIR 70T 
330.9792 7:2 Jt:zp:NDB5US 
TRI.Am;I.E Lii.BS Tezt:7'Lil44376 l33-l36 
lOO 24:38 2510025:1425:28 26•13 l.7E7 

80 l.3E7 

60 l.OE1 

40 6.7E6 

20 3. 4:1:6 

o....__,... __ ..--....--.----.----.---.--.....,.---.---...---..---.---.---..,....--..-....... ---.---.....---..---.---.----.---..---....---0.ozo 
24: 00 25:00 26:00 27:00 Time 

330 



l'i.le:'l'980l63 ll'-8l0 Acq:7-JAN-98 OOtl8158 JU+ Vo.ltage SIJl 70'1: Noi.ae1523 
339.S597 l':2 BSUB(256,30,-3.0J P1CIJ(7,5,3,0.05\,2092.0,l.OO\,l,'J:} :t:zp:NDB5US 
TRIAM:.tE LABS Tezt:'J:I.Il44376 l33-l36 IBJ. '1!IJIZ • 00:2l 
lOO AS. 3E6 

so 
60 A4.93E6 

A4.07E6 
40 

2.3E6 

l.SZ6 

1.4E6 

9.lE5 

20 4.5E5 

0'..l--4-....li..,.....~--..,...--..-~--4-i..~:.....,.:"'""'::;::;:~.--:..,.t:---~~.lt...-:i----....-.L.-.::.1....,...:::.....,~~---...... .....,--..... ---,...__,.---~o.ozo 
28:00 29100 30100 

l'ile:'l'980l63 ll,-SlO Acq:7-JAN-98 OOtlS158 JU+ Voltage SIR 70T Noi.se1507 
34l.8567 l'12 BSUB(256,30,-3.0} P1CIJ(7,5,3,0.05\,2028.0,l.OO\,l',T} J:zp:NDB5US 
TRIANr;LE LABS Tezt:'J:I.Il44376 l33-l36 INJ. '1!IHE • 00:21 
lOO A6. 6E6 

80 

60 
A3.32E6 

A2.8lE6 
40 

31:00 'J:iJile 

l.6E6 

l .2E6 

9.3E5 

6.2E5 

20 3.lE5 

01--4-~...----~"""l"--'"1"'"--~-4-l:.-..-~~...:::r::i::~--l"""'-L.~~~4'----.,-..£..~~~..,.....c\'--..----r-..-.---r---.---C.0.0EO 
28:00 29:00 30:00 

l'i.le:T980163 ll~810 Acq:7-JAN-98 00:18:58 EI+ Voltage SIR 70TNoise:217 
351.9000 l':2 BSUB(256,30,-3.0} P1CIJ(7,5,3,0.05\,86S.O,l.OO\,l',TJ Ezp:NDB5US 
TRIANr;LE LABS Tezt:'J:I.Il44376 133-136 INJ. TINE .. 00:21 

31: 00 Tillie 

100 Al. OE7 Al.7lE7 5.4E6 

80 4.JE6 

60 3 .2E6 

40 2.2E6 

20 l.lE6 

a,....._......,. __ ....,.... __ ,....:._,.--.....----...... ---....-...... ---....----...---.---...,......._.,....,,....., __ _,.. __ .,.........,,.........,. ________ .....,. __ ...,.... __ .,....__, __ ....,..~o.oEo 

28:00 29:00 30:00 
File:T980163 ll-810 Acq:7-JAN-98 00:18:58 EI+ Voltage SIR 70T Noise:237 
353.8970 1':1 BS'ClB(156,30,-3.0) P1CD(7,5,3,0.0S\,948.0,l.OO\,l',T] Ezp:NDBSUS 
TRIANGLE LABS Tezt:TLil44376 l33-lJ6 INJ. TIHE • 00:2l 
lOO ' Al. 8E7 

Al.l8E7 

31: 00 Tillie 

3.8:&6 

80 J.0:&6 

60 2.3:&6 

40 l .SE6 

20 7.6E5 

o...._-..--....... --..-~.--....... ---.----.---..----....-....... ---.----.-"'--,.....:>--.----..---.--'-..-.J'"-.---.-------....,....--..----.--........ --.....-.....J,..0.0EO 
28:00 29:00 30:00 31: 00 Ti.Ille 

Fi1.e:T980163 11•
1
810 Acq: 7-JAN-98 00:18:58 EI+ Voltage SIR 70T 

330.9792 1':2 Ezp:NDB5US 
TRIANGLE LABS Tezt:TLil44376 133-136 00:21 
100 27:48, 28: 28:34 28:51 29:07 l.7E7 

80 l.3E7 

60 9.9E6 

40 6.6E6 

20 3 .3E6 

o ....... _,. __ ....,... __ ....,......._,....___,--........ --.....---...---...--_,.--....,..--....,.... __ ----. __ ......,. _______ .,.... __ ~------------------.--........ -----........ 0.oro 
28:00 29100 30:00 

li1.e:T980l63 #l- 1Sl0 Acq1 7-JAN-9S OO:lS:58 EI+ Voltage SIR 70T 
409. 7974 1':2 :Ezp.:NDB5US 
TRIANGLE LABS Tezt:'l'r.Il44376 133-136 INJ. '1!IHZ • 
100 29 56 

:J9:3l 29:4 

31:00 Tillie 

00:21 

30:37 
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:l. a: I 0 ga 0.1.B&I 

355.8546 7:2 BSt111(256,30,-3.0) P.KD(7,5,3,0.05\,l308.0,l.00\,7,'1!) tq>:lfDBSUS 
DIAM;LZ LABS Tezt:TLil44376 133-136 DIJ. nla·• 00:21 
lOO A2. 9E6 5.7E5 

80 4.5E5 
Al.33E6 

60 3.4E5 

40 AB. 03E5 2.3E5 
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80 2.3E5 

60 1.7E5 

40 1.2E5 

20 5.8E4 

0-t:::;;-,-r-T"""T"'"'T".....:::;:==r=r"'T"""l""'T""lr-r==r=;:::T"'"'T'""'T"""T......,.--,-,--.-.-,-r-r-T"'"'T'"-+.......,.-,=::;?"Fr=;:...-.-.--.-.--,-;==r=;=;=:::~r-r--.-.-.:;:::::r==T==ir=r=,.=r=~,._:;:~,,_,,-,-'P"l'"._..,_-LO.OEO 
25:48 25:54 26:00 26:06 26:12 26:18 26:24 26:30 26:36 26:42 26:48 26:54 27:00 

File:T980163 #1-810 Acq:7-JAN-98 00:18:58 EI+ Voltage SIR 70T 
Time 

331.9368 F:2 Exp:NDBSUS 
Sample Text:TLI#44376 133-136 
100 26·09 

INJ. TIME 00:21 File Text:TLI#44376 133» 
3.9E6 

80 3.1E6 

60 2.3E6 

40 1.5E6 

20 7.7E5 

0-1...,~.-,-T"T'T""T""'1"""T..,-,-,-,--.-.-.-~T"'"'T'",.,.-.---.--.-;;::,..,t==t:--.-.-.-r...-.--.-t:::::r=;r=rr-r-"l'""T'".,...,.."T""T.....-ic=t='A=,-..,..'T""T..,.....,.--r-.,........,............~ ........... ..,.....,.""T'""" ......... ...-..-~L0.0EO 
25:48 25:54 26:00 26:06 26:12 26:18 26:24 26:30 26:36 26:42 26:40 26:54 27:00 Time 



Fi e:T Acq: -JAN-
339. B597 F:2 Exp:NDB5US 
Sample Text:TLI#44376 133-136 
100 

BO 

EI+ Vo tage SIR T 

INJ. TIME 00:21 File Text:TLI#44376 133» 
l.1E6 

B.5E5 

60 6.4E5 

40 4.2E5 

20 2.1E5 

0....L..~::;::::...-.----.-.....--.c---r-....,;:::;=;=;:.::::;::: ........... ---.-....-.-.---..-...,........,.---..--.--.--r.....J..,--.---.,-,--.---r-.----..::::r==r=~=--r-...,........,.-.---r-+-.~-.----.--r_:;::=r=..=;:=-r.--.-LO.OEO 
2B:48 2B:54 29:00 

File:T9B0163 #1-BlO Acq:7-JAN-98 
341.B567 F:2 Exp:NDB5US 

29:06 29:12 29:18 
00:18:58 EI+ Voltage SIR 70T 

29:24 29:30 29:36 Time 

Sample Text:TLI#44376 133-136 INJ. TIME 00:21 File Text:TLI#44376 133» 
100 7.4E5 

BO 5.9E5 

60 4.4E5 

40 3.0E5 

20 1.5E5 

0--L.---.-:::;::.....-.~-..--~.--.::::;=~;>=::;.---.-~.--.---.--.-.-..-.---.--,,_..-.-.!.----~~~~~-:::::;:::~~::..-.--.-.---..-.--l-,,_..-.-~.........:;:::::;:-.=::;:::_..,.-.._._O.OEO 
28:48 28:54 29:00 

File:T~80163 #1-810 Acq:7-JAN-98 
351.9000 F:2 Exp:NDB5US 

29:06 29:12 29:18 
00:18:58 EI+ Voltage SIR 70T 

29:24 29:30 29:36 Time 

Sample Text:TLI#44376 133-136 INJ. TIME 00:21 File Text:TLI#44376 133» 
100 29·29 5.4E6 

BO 4.3E6 

60 3.2E6 

40 2.2E6 

20 1.1E6 

0--'--r-.--.-~-r--r-.,--,r-r--.---r-ir-r-.--,--,r-r-.--,---r-T-.-r--r-T--r--r--r-T-r--r-.,--,---.--.---,--,..-.--.---r-...-r~-.--..--r-.---.---.,-,=r===r-.,.....,P""""r...L.0.0EO 
2B:4B 2B:54 29:00 29:06 29:12 29:18 29:24 29:30 29:36 Time 



Fi e:T Acq: -JAN- EI+ Vq tage SIR T 
373. 8208 F:3 Exp:NDB5US 
Sample Text:TLI#44376 133-136 !NJ. 00:21 File Text:TLI#44376 133» 
100 7E5 5. 6E4 

80 4.5E4 

60 3. 4 E4 

40 2.3E4 

20 1.1E4 

0..L.:~:==::;::=:==~....:::;:::::::i=;;;;;;;;;~=;=s==;~==;=~=r="'=T===;===r===r=='-=T====;===;====;===T===;;====;===..;;;;;I~~===--.-LO.OEO 
34:08 34:10 34:12 34:14 34:16 34:18 34:20 34:22 34:24 34:26 34:28 Time 

File:T980163 #1-396 Acq:7-JAN-98 00:18:58 EI+ Voltage SIR 70T 
375.8178 F:3 Exp:NDB5US 
Sample Text:TLI#44376 133-136 INJ. 
100 

80 

60 

40 

20 A2.73E4 

00:21 File Text:TLI#44376 133» · 
3E5 5.0E4 

4.0E4 

3.0E4 

2.0E4 

1.0E4 

b..i::::::;::::::::::::;::::::::;::==:::;:=::!:~==::;=::==;::==r~=r=~:;:====;r===;====;:::::!=::;===;===::;::==:::;::::==:;::::===:;;:::::::=:;:~~===::::==:..Lo.oEo 
34:08 34:10 34:12 34:1-4 34:16 34:18 34:20 34:22 

File:T980163 #1-396 Acq:7-JAN-98 00:18:58 EI+ Voltage SIR 70T 
383.8639 F:3 Exp:NDB5US 

34:24 34:26 34:28 Time 

Sample Text:TLI#44376 133-136 !NJ. TIME= 00:21 File Text:TLI#44376 133» 
100 1.8E6 

80 l.4E6 

60 l.lE~ 

40 7.2E5 

20 3.6E5 

0.1-.--r-~.-~.--r~--i-~-r--=;==:::::::;_~---.--~,---,~-,~-.-~r---.--=:==:;::==:::;====:r====r===r====r===..----...J:..O.OEO 
34:08 34:10 34:12 34:14. 34:16 34:18 34:20 34:22 34:24 34:26 34:28 Time 



TLI Project: 
1:lient Sample: 

44376 
133-136 

"\ r ... ,,, ... • .--· r. 

j . I -F'. ..- ~ -

Method 23 TCDDffCDF Analysis (DB-225) 
Analysis File: P980168 

I 

Client Project: Culp Aluminum Alloys 
Sample Matrix: M23TRAIN Date Received: 12117/97 Spike File: SPC2NF04 
1LI ID: 194-59-SA-SD · Date Extracted: . 12129/97 !Cal: Pf 22206 

Date Analyzed: 01110/98 Con Cal: P980164 

Sample Size: ·1.000 Dilution Factor: n/a % Moisture: n/a 
Dry Weight: nla Blank File: X980083 % Lipid: nla 
GC Column: ,DB-225 Analyst: WK % Solids: n/a 

2,3,7,8-TCDF 0.57 0.75 23:06 

3.0 73.9 40%-130% 0.77 23:05 

__ 6'. _____ 'l_'f ______ 01/11/98 

Triangle laboratories, lnc.ia 
801 Capitola Drive • Durham, North Carolina 2n13 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

Page 1of1 

Printed: 13:36 01111/98 
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Initial ••.• Date ••• 

Data Ravi- By: 02?! .L1!f_/l4 Calculated Noise Area: 2.00 

The Total Area for eai:h peak with an ion abundance ratio outside 

ratio limits has been recalculated according to method requirE*lts. 

Page No. 1 Listing of P980168B.dbf 

01/11/98 Matched GC Peaks I Ratio I Ret. Time 

Compound/ 

MJ .... QC.Log Omit Why .• RT. OX Ratio Total.Area ••• Area. Pealc.1 .. Ar-.Peak.2 .• Rel. RT Ccimpound. Nam9 •• ID .. Plags. 

. TCOP 0.65:..0.89 

304-306 DC NL 0:00 RO 1.43 3.52 

18:18 0.68 17.37 7.00 

18:32 0.81 906.70 405.08 

18:41 RO 0.15 4.02 1.75 

18:47 0.84 25.17 11.51 

18:58 RO 0.64 27.42 11.93 

19:03 RO 1.28 23.06 16.72 

19:10 0.87 90.30 42.10 

19:30 o.72 780.15 326.71 

19:38 0.76 746.92 321.40 

19:46 o.74 1,434.57 608.65 

19:57 0.89 653.21 307.66 

20:17 o.73 568.40 238.96 

20:23 RO 0.92 1,323.27 689.97 

20:30 o. 76 . 717.28 309.80 

20:39 0.72 1, 877 .11 785.05 

20:47 0.70 601.52 247.87 

21:11 0.74 3,681.67 1,561.86 

21:36 0.74 658.13 

21:43 0.69 149.07 

21:52 0.75 617.50 

22:06 0.74 667.ll 

22:19 0.77 150.40 

22:30 o.76 734.60 

22:57 o.75 532.68 

23:06 0.75 319.30 

23:18 o.75 574.35 

23:34 0.75 639.19 

23:42 o. 74 465.71 

24:30 0.74 278.05 

25:14 RO 0.59 37.28 
304-306 30 Peaks 19,301.51 

13Cl2-TCOP 0.65-0.89 
316-318 DC NL 0:00 RO 1.02 3.12 

DC WL 20:33 RO 0.64 9.06 

DC WL :11:48 RO 1.01 9.95 

23:05 o. 77 2.163.99 

23:42 RO 1.07 7.45 

DC WH 25:13 RO 0.52 11.88 
316-318 2 Peaks 2,171.44 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive • Durham, North Carolina 2n13 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

279.68 

60.74 

264.52 

283.48 

65.63 

317.60 

227.80 

137 .11 

245.76 

273.04 

198.0l 

118 .10 
16.22 

939.96 

4.49 

0.793-1.101 

0.000 

10.37 0.793 

501.62 0.803 

11.56 0.809 

13.66 0.814 

18.62 0.822 

13.03 0.825 

48.20 0.830 

453.44 0.845 

425.52 0.851 

825.92 0.856 

345.55 0.864 

329.44 0.879 

747.61 0.883 

407.48 0.888 

1,092.06 0.895 

353.65 0.900 

2.119.81 0.918 

378.45 0.936 

88.33 0.941 

352.98 0.947 

383.63 0.957 

84.77 0. 967 

417.00 0.975 

304.88 0.994 

182.19 1.001 2378-TCOP 

328.59 1.009 

366.15 1.021 
267.70 1.027 

159.95 1.061 
:17.59 l. 093 

0.957-1.043 

0.000 

0.890 

0.944 

1.224.03 1.000 l3Cl2-2378-TCOF ISO 

4.21 1.027 
1. 092 . 

Printed: 13:22 01/11/98 
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Paqe No. 
01/ll/98 

Compound/ 

2 Listing of P980l68B.dbf 
Matched GC Peaks I Ratio I Ret. Time 

~·-z .... QC.Loq Omit Why •• R'l'. OK Ratio Total.Area ••. Area.Peak.1 .• Area.Peak.2 •. Rel.R'l' Campound.Name •. ID .. Plaqs. 

------~---------------- Above: 'l'CDP I TCDD Follows ----------------------

l3Cl2-'l'CDD 0.65-0.89 0.907-1.093 
332-334 DC NL 0:00 RO l. 75 1.43 0.000 

20:33 RO 0.54 6.02 2.62 4.86 0.950 
21:38 0.80 l,825.45 810.63 1,014.82 1.000 
21:55 0.8.2 2,109.71 950.17 1.159.54 1.013 
2.2:41 0.76 21.32 9.21 1.2 .11 1.049 

DC WH .24:14 RO 0.47 5.10 1.1.20 
DC WH 24:27 RO 0.55 3.68 1.130 
DC WH 24:3.2 RO l.11 10.07 l.134 

332-334 4 Peaks 3,962.50 

ColWllll Description ... •'- . . . . • . . "Why" Code Description. . . . . . . • • QC Loq Desc ........ . 

H_Z -Nominal Ion Mas,s (es) 
.. RT. -Retention Time (llllll:SS) 

Rat. l -Ratio of M/M+2 1Ions 

WL-Below Retention Time Window A-Peak Added 

OK -RO=Ratio Outside Limits 
Rel.RT-Relative Retention Time 

••• End of Report ••• 1 

WH-Above Retention Time Window 
SN-Below Si~al to Noise Level 
<M-Below Method Detection Limit 
NL-Channel Specific Noise Level 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive• Durham, North Carolina 2n13 
Phone: (919) 544-5729 •Fax: {919) 544-5491 

JC-Peak Kept 
0-Peak Deleted 
T-Time Changed 
M-Pealt Area Changed 
N-Name Changed 
X-Ether Interference 

l3C12-2378-TCDD ISl 
13C12-l.234-TCDD RSl 

Printed: 13:22 01111198 
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cq• + o tag-e 
303.9016 BSUB(256,30,-3.0J PJIJJ(5,3,l,O.l0,,5692.0,0.00,,F,F) 
TRIANGLE LABS Tezt:l33-l36 '!'Lil44376 
lOO A6. OE6 Al.56E7 

80 

60 

A6. 09E6 
40 4.05E6 A3.l8E6 

20 

19:00 20:00 21:00 22:00 
File:P980l68 ll-922 Acq:l0-J14N-l998 14:26:52 ZI+ Voltag-e SIR 
305.8987 BSUB(256,30,-3.0) PJIJJ(5,3,l,O.l0,,3976.0,0.00\,F,F) 
TRIANGLE LABS Teit:l33-l36 '!'Lil44376 
lOO A2. 2E7 

A7.48E6 
80 

60 
A8.26E6 

40 

20 

23: 00 
70P Noise:994 
Eip:DB225 

2.4E6 

2.0E6 

l.5E 

9.8ES 

4.9E5 

24: 00 25:01fJ 

3.3E6 

2.6E6 

2.0E6 

l.3E6 

6.6ES 

o......_,_....,.....i..,__,~"""">-~-1-~.:L-~~.._..,.1-.,..i...+-o..,..L....-..,_..,._-+"'"r-'...,._-l>-...,.,....,_.~~...,i.-4-'...i..-'--'-:....,.......-....-......,...~-.-............. --....,__,--.~O.OEO 
19:00 20:00 21:00 22:00 :u:oo 

File:P980l68 ll-922 Acq:l0-J14N-l998 14:26:52 EI+ Voltag-e SIR 70P Noise:896 
315.9419 BSUB(256,30,-J.O) PJIJJ(5,3,l,O.l0\,3584.0,0.00\,F,FJ Eip:DB22S 
TRIANGLE LABS Tezt:l33-l36 'l'Lil44376 
100 A9.40E6 

80 

60 

40 

20 

25 :C!Jt) rime 

2.0E6 

l.6E6 

l.2E6 

8.lES 

4.lES 

o_._,__,,......,......,....-.....-....-....-....-....-....-...-...-...-..-.,.......,.........--,-...,........,.......,.....,......,.......,.......,.......,.......,.......,......t_-i-...,........-....-....-....----.-.....--.--.--.--....--.--.--J-.O.OEO 
19: 00 20: 00 21: 00 22: 00 23 ~ 00 24: 00 25: 00 Ti.me 

File:P980l68 ll-922 Acq:lO-JAN-1998 14:26:52 EI+ Voltag-e SIR 70P Noise:878 
317.9389 BSUB(256,J0,-3.0) PKD(5,3,l,O.l0\,35l2.0,0.00\,F,FJ Ezp:DB22S 
TRIANGLE LABS reit:l33-l36 'l'Lil44376 
100 Al. 2E7 2.8E6 

80 2.2E6 

60 l. 7E6 

40 l.lE6 

20 S.SES 

0·-'-....-..-..-.,.-....-....-..,.......,......,......,.._,......,......,.__,,......,.,-.,.-.,.....,..-..,........,.....,......,......,......,.._,......,......,.__,-...;~~....-...-..-..-...-....-....--.--.-...... .....,.--.....-,....-...-+..0.0EO 
19:00 20:00 21:00 22:00 23:00 

File:P980l68 ll-922 Acq:lO-JAN-1998 14:26:52 EI+ Voltag-e SIR 70P 
375.8364 Eip:DB22S 
TRIANGLE LABS Teit:l33-l36 'l'Lil44376 
lOO 18·31 

80 

60 

24; 00 25:00 rime 

l.4E4 

l.lE4 

8.2E3 

S.5E3 

2. 7:£3 

0 ....... ,....-.,.-.,.........-.,-...,......,...-.-.....-....,.-r ....... --.--....-....-.-,-...-....... -.--.--.--r....,......,......,.__,__,__,,......,....-,......-..-...-...-........ -.-....,........,...-.--r--....-....-...-~O.OEO 
19:00 20:00 21: 00 22:00 23:00 24:00 25:00 1'.Ule 
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Acq: :.) + a ge 
319.8965 BSUB(256,30,-3.0J PJ!J)(5,3,l,O.l0\,2404.0,0.00\,r,rJ 
TRIANGLE LABS Tezt:l33-l36 TLil44376 
100 A4. 6E6 

80 

60 A3.30E6 

40 

20 
A9. 7lES 

20:00 21:00 
rile:P980l68 li~922 Acq:lO-JAN-1998 14:26:52 EI+ Voltage SIR 
321.8936 BSUB(256,30,-3.0J PJ!J)(5,3,l,O.l0\,3096.0,0.00\,r,r} 
TRIANGLE LABS Tezt:l33-l36 TLil44376 
100 A6. 4E6 

80 

60 

20 

A4.26E6 
I 

Al.28E6 

23:00 
70P Noise:774 
Ezp:DB225 

24: 00 

l.3E6 

l.lE6 

8.0ES 

S.4ES 

2. 7ES 

l. 7E6 

l.4E6 

l.OE6 

7.0E5 

J.5E5 
40i 

O..J....,........,....i..,_....,...-.+~ ........ .--...... -4--~~~>i--....,..1.-+.~_..,~.,._~..,......,..__,,.'""""'l-..~~ ...... -..~..-.,...... ...... -.--......, ........ .,...... ...... ~o.oEo 
23; 00 24: 00 Time 20:00 

File:P980l68 11~922 Acq:lO-JAN-1998 14:26:52 EI+ Voltage SIR 
327.8847 BSUB(256,J0,-3.0J PKD(5,3,l,O.l0\,1876.0,0.00\,F,F) 
TRIANGLE LABS Tezt:l33-136 TLil44376 

1001 

80 

60 

Al. 7E7 

40 

20 

70P Noise:469 
Ezp:DB225 

J.9E6 

3.1E6 

2.JE6 

l.5E6 

7.7ES 
Al.48E6 

o._._,_... ...... ..,...__,. ...... ;..,,..,._...;:.-,. ............. ..,......,..--. ....... .,..........-""l'-"--r ...... ,....::;"1---.-...... ---. ....... .....-....... -....--, ....... .....--.-...... -"",..,_.,.__,........,......,... ....... ..,.._...,...o.oEo 
,20:00 21:00 22:00 

File:P980l68 ll-922 Acq:lO-JAN-1998 14:26:52 EI+ Voltage SIR 
331.9368 BSUB(256,J0,-3.0) PKD(5,J,l,O.l0\,2848.0,0.00\,F,FJ 
TRIANGLE LABS Tezt:lJJ-136 TLil44J76 
100~ A9. ~OE6 

80~ 
A8. llE6 

60 

40_ 

20_ 

23:00 
70P Noise: 712 
Ezp:DB225 

24: 00 Time 

_2.1E6 

l.7E6 

l.3E6 

,..8. 6E5 

,..4.JES 

o ....... ,_... ............. _,. ........ ,__~....,..._,. ........ ,..... ............ _,. ........ .--...--.-...... ~\~-1'--. ....... .,...... ....... ....,..__, ........ .,.........,......,......., ........ .,.......,......,..-.,. ....... .,.........--.--.,. .... 0.oEo 
24; 00 Time .'20:00 21:00 22:00 23:00 

rile:P980168 11~922 Acq:lO-JAN-1998 14:26:52 EI+ Voltage SIR 70P Noise:404 
333.9338 BSUB(256,30,-3.0} P1!J)(5,3,l,O.l0\,l6l6.0,0.00\,r,F) Ezp:DB225 
TRIANGLE LABS Tezt:l33-136 TLil44376 
100~ ' Al. 6E7 

Al. 01E7 
80 

60_ 

40_ 

20_ 

_2.6E6 

2.1E6 

,...l.6E6 

,_l.1E6 

" 
,...5.3E5 

O..._,,.-.,...... ...... ...,..._.,.__, ........ .,.........--.--,.--...-,..--..--.--,...._,_._l--+-....--.--,.__,..._,.._...,.-....,........,....., ........ .,.......,.-...,.......,..--,.. ........ ...-..-...,...L-0.0EO 
20;00 21;00 22;00 23:00 24;00 Ti.ale 
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ri.le:P980l68 lll-922 Acq:lO-J1lN-l998 14:26:52 EI+ Vo.ltage SIR 70P 
303.9016 Ezp:DB225 
TRIANGLE LABS Tezt: 133-136 TLill44376 
100 20·23 2l:ll 2.4E6 

80 2.0E6 

60 l.SE 

40 18:32 9.8E5 

.w 4.9E5 

0 O.OEO 
19:00 . :20: 00 21: 00 23: 00 24: 00 25:00 Ti.Ille 

rile:P980l68 lll-922 Acq:lO-J1lN-l998 14:26:52 EI+ Vo.ltage SIR 70P 
315.9419 Ezp:DB:225 
TRIANGLE LABS Tezt:l33-l36 TLil44376 
100 23 05 2.0E6 

80 l.6E6 

60 l.2E6 

40 8.2E5 

20 4.lES 

0 o:ozo 
19:00 20:00 21: 00 22:00 23:j° 24: 00 25: 00 T.itae 

rile:P980l68 lll-922 Acq:l0-J7'.N-l998 14:26:52 EI+ Voltage SIR 70P 
319.8965 Ezp:DB225 I TRIANGLE LABS Tezt:l33-l36 TLI/144376 

' 
100, 19·20 ' l.3E6 I 

I 
I .. I ' 

l.lE6 

60 19:55 8.lE5 

40 5.4ES 

20 21:56 2. 7ES 

0 O.OEO 
19~00 20:00 21:00 22:00 23:00 24:00 25:00 Time 

Fi.le:P980l68 ll-922 Acq:lO-JAN-1998 l4:26:52 EI+ Voltage SIR 70P 
331.9368 Ezp:DB225 
TRIANGLE LABS Tezt:l33-l36 TLI/144376 
100 21·55 2.lE6 

21:38 
80 l. 7E6 

60 l.3E6 

40 8.6E5 

20 4.3E5 

0 O.OEO 
19:00 20:00 21: 00 22:00 23:00 24:00 25:00 Time 

l'i.le:P980l68 lll-922 Acq: l 0-J7'.N-l998 14:26:52 EI+ Voltage SIR 70P 
292.9825 Ezp:DB225 
TRIANGLE LABS Tezt:l33-l36 · TLI/144376 
100 18 ' 43 l9:ll 19:37 20Jj•

19 22:26 8.2E6 

80 6.6E6 

60 4.9E6 

40 3.3E6 

20 l.6E6 

0 O.OEO 
19:00 20:00 21: 00 22:00 23:00 24: 00 25:00 Time 

l'ile:P980l68 111-922 Acq:l0-J7'.N-l998 14:26:52 EI+ Vo.ltage SIR 70P 
330.9792 Ezp:DB225 
TRIANGLE LABS Tezt:l33-l36 TLill44376 
100 18:40 9:05 19:37 20: 4l 2l: 06 21:45 24:16 l.lE7 

8.6E6 

60 6.5E6 

40 4.3E6 

20 2.2E6 

0 O.OEO 
19:00 20:00 21: 00 22:00 23:00 24:00 25:00 Ti.Ille 
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Q)ml I 3:1.~ Peal< t~ 
Hei.jt 2.83 vd.ts Sim 21 pp1 
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TLI Project: 
Client Sample: 

Client Project: 
Sample Matrix: 
TLI ID: 

Sample Size: 
Dry Weight: 
GC Column: 

2,3,7,8-TCDD 
1,2,3, 7,8-PeCDD 
1,2.3,4, 7 ,8-HxCDD 
1,2,3,6, 7 ,8-HxCDD 
1,2,3, 7 ,8,9-HxCDD 
1,2,3,4,6, 7,8-HpCDD 
l,2,3,4,6.7,8,9-()CDD 

2,3, 7,8-TCDF 
1,2,3,7,8-PeCDF 
2,3,4, 7,8-PeCDF 
1,2,3,4,7,8-HxCDF 
1,2,3,6,7,8-HxCDF 
2,3,4,6, 7,8-HxCDF 
1,2,3,7,8,9-HxCDF 
1,2,3,4,6, 7,8-HpCDF 
1,2,3,4,7,8,9-HpCDF 
1,2,3,4,6, 7,8,9-()CDF 

Total TCDD 
Total PeCDD 
Total HxCDD 
Total HpCDD 

Total TCDF 
Total PeCDF 
Total HxCDF 
Total HpCDF 

44376 
137-140 ~ . ,, 

Culp Aluminum Alloys 
M23TRAIN Date Received: 
194-59-9A-9D Date Extracted: 

Date Analyzed: 

1.000 Dilution Factor: 
n/a Blank File: 
DB-5 Analyst: 

0.04 
0.06 
0.02 
0.05 
0.06 
0.12 
0.16 

4.2 
0.38 
0.51 
0.56 
0.21 
0.22 
0.01 
0.41 

EMPC 
0.24 

7.4 12 
1.1 7 
0.86 7 
0.26 2 

34.0 14 
9.9 14 
2.4 12 
0.60 3 

Page 1 of2 

Triangle Laboratories, Inc.~ 
801 Capitola Drive • Durham, North Carolina 2n13 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

Method 23 PCDD/PCDF Analysis (a) 
Analysis File: T9801 

12/17/97 
12129/97 
01/07/98 

n/a 
T980152 
CRV 

0.05 

1.9 

34.2 
10.l 
2.5 
0.66 

Spike File: SPX23704 
I Cal: TF50177 
Con Cal: T980160 

% Moisture: n/a 
% Lipid: 
% Solids: 

0.75 
1.44 
1.23 
1.31 
1.26 
0.92 
0.76 

0.81 
1.50 
1.45 
1.27 
1.37 
1.30 
1.22 
1.08 

0.84 

n/a 
n/a 

26:21 
30:31 
33:36 
33:41 
33:59 
37:05 
40:56 

25:41 
29:30 
30:10 
32:52 
32:59 
33:30 
34: 18 
35:59 

41:08 

J_ 
J_ 
J_ 
PRJ 

JB_ 

PRJ 

J_ 

Q_ 

x::l7_PSR vl.01. LARS 6.1. 
Printed: 09:29 01/15/98 
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TLI Project: 
'Hent Sample: 

13C12-2.3, 7,8-TCDF 
13Caz-2.3,7,8-TCDD 
13C12-l,2,3, 7.8-PeCDF 
13C12-l,2,3, 7,8-PeCDD 
IJC I 12-1.2,3,6,7,8-HxCDF . 
13C 12-1,2,3,6, 7 ,8-HxCDD . 
13C12-1,2.3,4,6,7,8-HpCDF 
13C12-l.2,3,4.6,7,8-HpCDD 
13C1z-l,2.3.4,6,7,8,9-0CDJ? 

37CLs-2,3, 7,8-TCDD 
13C12-2.3,4, 7,8-PeCDF 
13Ca 2-l,2,3,4, 7,8-HxCDF ' 

13Ci2-l.2.3,4,7,8-HxCDD : 
I 

13C~-l.2.3,4, 7,8,9-HpCDF 
I 

1:ic 12-1.2.3. 7 ,8,9-HxCDF 
13C 12-2,3,4,6, 7 ,8-HxCDF 

13C12-l.2.3,4-TCDD I 

13C,2-l,2,3,7,8,9-HxCDD 
I 

44376 
137-140 

2.6 
2.6 
3.0 
3.6 
.2.9· 
3.6 
3.3 
4.4 
8.6 

3.4 
3.9 
4.0 
4.0 
4.3 

3.2 
2.9 

64.l 
. 64.3 

75.6 
90.9 
71.9 
90.2 . 
83.4 

109 
108 

84.3 
97.4 

100 
101 
108 

80.0 
71.7 

Method 23 PCDD/PCDF Analysis (a) 
Analysis File: T980164 

40%-130% 
40%-130% 
40%-130% 
40%-130% 
40%-130% 
40%-130% 
25%-130% 
25%-130% 
25%-130% 

70%-140% 
70%-140% 
70%-140% 
70%-140% 
70%-140% 

40%-130% 
40%-130% 

0.73 
0.80 
L39 
1.46 
0.51 
1.22 
0.43 
1.02 
0.88 

1.43 
0.52 
1.21 
0.44 

0.51 
0.53 

0.81 
1.20 

25:38 
26:20 
29:29 
30:29 
32:58 
33:40 
35:59 
37:04 
40:55 

26:21 
30:09 
32:52 
33:35 
37:36 

34:17 
33:29 

26:09 
34:00 

)aca Reviewer: _----.£~_f..._7 ________ 01115/98 

Triangle Laboratories, Inc . ., 
801 Capitola Drive • Durham, North Carolina 27713 
Phone: (919) 544-5729 •Fax: (919) 544-5491. 

I 

Page 2 of2 lC37 _PSR ¥2.01. LARS 6.10.08o 

Printed: 09:29 01 /15/98 

351 



Initial .... Date ... 

Data Review By: _L_tl.$!..t~ Calculated Noise Area: 

The Total Area for each peak with an ion abundance ratio outside 

ratio limits has been recalculated according to method requirements. 

Page No. 

01/15/98 

Compound/ 

l Listing of T980164B.c:lbf 

Matched GC Peaks I Ratio I Ret. Time 

2.00 

H_Z .... QC.Log Omit Why .. RT. OK Ratio Total.Area ... Area.Peak.l .. Area.Peak.2 .. Rel.RT Compound.Name .. IO .. Flags. 

TCDF 0.65-0.89 0.876-1.072 

304-306 oc NL 0:00 RO 0.93 4.00 0.000 

22:38 0.82 l,452.45 654.53 797.92 0.883 

23:08 0.77 l,320.95 576.20 744.75 0.902 

23:21 0.81 1,030.12 460.18 

23:51 0.81 3. 821.26 l, 713.32 

24:02 0.81 3,572.81 l,598.96 

24:24 0.81 3,527.18 1,574.70 

24:39 0.82 2,196.36 991.49 

H 25:04 0.80 7,090.00 3,160.00 

25:15 0.82 l,206.49 543. 77 

25:30 0.79 1,302.82 576.49 

25:41 0.81 3,968.53 1. 781.28 

26:05 o.a1 896.37 400.68 

26: 17 0.81 706.36 315.30 

•26:32 RO 0.94 160.10 85.12 

26:59 RO· 0.64 13.49 5.87 

27:20 0.75 91.70 39.27 

DC WH 27:33 RO 1.05 19. 77 

304-306 16 Peaks 32,356.99 

13Cl2-TCOF 0.65-0.89 

316-318 oc NL 0:00 0.76 3.86 

DC WL 23:31 0.74 18. 64 

DC WL 24:04 0.84 31.18 

DC WL 24:14 RO 1. 18 6.96 

25: 06 0.87 12.03 5.60 

25:14 0.67 19.97 7.98 

25:38 0.73 2. 762 .24. l,165.34 

26:03 RO 0.61 14.67 6.38 

26:16 RO 0.48 14.44 6.28 

DC WH 27:34 RO 0.90 12.80 

316-318 5 Peaks 2.823.35 

----------------------- Above: TCDF I TCDD Follows 

TCDD 0.65-0.89 

320-322 oc NL 0:00 RO 0.15 0.90 

23:54 0. 78 2.518.62 1,102.87 

24:16 0.76 l,492.99 646. 32 

24: 34 0.74 138. 68 59.20 

25: 12 0.80 507.70 225.30 

25:28 0.76 276.04 119.59 

25:51 0.73 119.50 so. 34 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive • Durham. North Carolina 2n13 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

569.94 0.911 

2,107 .. 94 0.930 Q 

l,973.85 0.938 

l,952.48 0.952 

l,204.87 0. 962 

3,930.00 0.978 

662.72 0.985 

726.33 0.995 

2,187.25 1.002 2378-TCOF AN 

495.69 1.018 

391.06 l. 025 

90.45 l. 035 

9.18 1.053 J 

52.43 1.066 

1. 075 

0. 961-1. 039 

0.000 

0.917 

0.939 

0. 945 

6.43 0.979 

11.99 0.984 

1,596.90 1.000 13Cl2-2378-TCDF ISO 

10.47 1.016 

12.96 1.025 

l. 075 

----------------------
0. 901-l. 043 

0.000 

1,415.75 0.908 

846.67 0.922 

79.48 0.933 

282.40 0.957 

156.45 0. 967 

69.16 0.982 

Printed: 09:29 01/15/98 
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Page No. 

Ol/lS/98 

Compound/ 

Listi.Ilg of T980l64B.dbf 

Matched GC Peaks I Ratio I Ret. Time 

~M_Z .... QC.Log Omit Why .• RT. OK Ratio Total.Area ... Area.Peak.l .. Area.Peak.2 .. Rel.RT Compound.Name .. ID .. Flags. 

320-322 

M 

AN 

37Cl-TCDD 

328 

.s 

l3Cl2-TCOD 

332-334 

332-334 

26:14 

26:21 

26: 30 

26:39 

26:52 
. 27: 17 

i2 Peaks 

DC ~ 0:00 

DC ~ 23: 54 
DC WL 24:10 

DC WL 24:16 
24:27 

24: 35 
25:00 

25:12 

25:16 

25:40 

25:53 

oC SN 26: 03 
I 

26:21 

26:43 

DC SN 26: 55 

DC ~ 26: 59 
DC SN 27:03 

I 27: 13 

27: 36 
2"1: 46 

12 ?eaks 
I 

0.79 

0.75 

0.74 

0.65 

0.66 

a.so 

Oc65-0.89 

DC N11 0:00 RO 
25:12 RO 

26:09 

26: 20 

I 26: 39 

4 Peaks 
I 

2.87 

0.46 

0.81 

o.ao 
0.71 

472.00 

28.40 

45.09 

49.81 

17.82 

13.lO 
5,679.75 

l.24 

13.37 

28.37 

13.88 
6.94 

3.06 
861.52 

6.77 

2.96 

10. 77 

3.44 

2 .l3 

1,909.89 

207.89 

1. 36 

l.44 

2.05 

3.21 

ll .20 

3.0l 

3,030.66 

4.87 

9.52 

2.791.15 
2,239.75 

37.56 

5,077 .98 

209.00 

12.20 

19.20 

19. 56 

7 .ll 

5.82 

6.94 

3.06 
861.52 

6.77 

2.96 

10.77 

3.44 

1.909.39 

207.39 

3.21 

ll. 20 
3.0l 

4.14 

1.250.33 

994.43 

15.59 

------~---------------- Above: TCOD I PeCDF Follows 

PeCOF 

340-342 

l.32-l.78 

DC NL 0:00 RO l.08 

I 27: 3 3 l. 52 

, 27:43 RO 0.59 

' 27: 53 RO 1. 87 

28:00 RO 2.06 

i 28:11 RO l.93 
2 8: l 6 RO l . ll 

I 28:31 l.53 

l. 88 

l,043.72 

15.33 

21.34 

17.65 

22.77 

17.87 

629. ll 

9.32 

15.64 

14.26 

17. 21 

10.86 

196.99 

28: 39 l.46 

325.97 

1,838.00 

378.39 
1. 091. 59 

AD 0 EE 28:46 RO l.28 
I 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive • Durham, North Carolina 2n13 
Phone: (919) 544-5729 •Fax: (919) 544-5491 

I 
' 

263.00 

16.20 

25.89 

30 .25 

10.71 

7.28 

0.996 

l.001 2378-TCDO 

1.006 

1.012 

1.020 

1.036 

0.924-1.076 

0.000 

0.908 

0.918 

0.922 
0.928 

0.934 
0.949 

0.957 

0.959 

0.975 

0.983 

0.989 

1.001 37Cl-TCDD 

l.015 

l.022 

l. 025 

l.027 

l.034 

1.048 
l.054 

0.924-l.076 

o:ooo 
0. 95"1 

SURl 

8.99 

1.540.82 

1,245.32 

21.97 

0.993 l3Cl2-l234-TCOD RSl 

1.000 l3tl2-2378-TCOO ISl 

l.012 

o. 928-1. 061 

o.ooo 
414."61 0.934 

15.93 

8.37 

6.92 

8.93 

9.81 

128.98 

0.940 

0.946 

0.950 

0.956 

0.959 

o. 967 

746.41 Q.972 

0.976 

J 

J 

J 

J 

J 

J 

Printed: 09:29 01/15/98 
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Page No. 

Ol/15/98 

Compound/ 

3 Listing of T980l64B.dbf 

Matched GC Peaks I Ratio I Ret. Time 

M_Z .... QC.Log Omit Why .. RT. OK Ratio Total.Area ... Area.Peak.l .. Area.Peak.2 .. Rel.RT Compound.Name .. ID .. Flags. 

340-342 

l3Cl2-PeCDF 

352-354 

352-354 

28:48 

. 29: 07 

29:13 

29:25 

29:30 

29:39 

29:46 

30:10 

30:19 

30: 37 

1.52 

1.43 

1.49 

1.50 

1.50 

1. 52 

1. 52 

1.45 

1. 43 

1. 38 

DC SN 30:51 RO 1.05 

31:08 

19 Peaks 

DC NL 0:00 

28:37 

28:49 

29:29 

29:45 

1. 63 

1. 32-1. 78 

1.41 

1.44 

1.33 

1. 39 

1. 48 

DC SN 29:54 RO 0.85 

30:09 1.43 

DC SN 30:25 RO 4.53 

31:07 RO 1.10 

6 Peaks 

376.33 

529.76 

830.32 

354.28 

272.94 

237.81 

371.00 

362.52 

429.21 

98.62 

3.92 

44.97 

7,210.41 

0.99 

15.25 

6.16 

2.699.35 

25.95 

2.99 

2,611.27 

3.67 

5.23 

5,363.21 

227.05 

312.00 

496.78 

212.50 

163.59 

143.30 

223.58 

214.47 

252.86 

57.23 

27.85 

9.00 

3.52 

1.570.34 

15.48 

1.535.11 

3.18 

Above: PeCDF I PeCDD Follows 

PeCDD 

356-358 

... A 

356-358 

l3Cl2-PeCDD 
368-370 

368-370 

1.32-1.78 

DC. NL. 0:00 l.45 

28:46 RO 1.28 

DC SN 28:55 RO 0.02 

29:14 RO 
29:27 

29:35 

29:46 

29:59 

30:12 

30:20 RO 

30:31 

30:38 

l.16 
1.56 
1.68 

l. 64 

1.49 
. 1. 69 

0.48 

1.44 

1.63 
30: 58 RO 1. 88 

DC WH 31:10 RO 2.37 

11 Peaks 

1.32-1.78 

DC NL 0:00 RO 1.12 

DC SN 28:45 RO 5.17 

DC SN 29:25 1.33 

30:29 

30:37 

2 Peaks 

1.46 

1.44 

0. 98 

378. 39 

2.99 

23. 46 
266.21 

38.81 

164.70 

65.09 

71.19 

29.02 

35.86 

21.13 

18.59 

l.17 

1,112.45 

o .. 46 

0.89 

1. 91 

1,801.71 

175.87 

1,977.58 

230.00 

14.26 
162.38 

24.35 

102.32 

38.95 

44.74 

17.64 

21.19 

13.10 
13. 71 

1,068.17 

103. 71 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive• Durham, North Carolina 2n13 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

149.28 0.977 

217.76 0.988 

333.54 0.991 

141.78 0.998 

109.35 1.001 12378-PeCDF 

94.51 1.006 

147.42 

148.05 

176. 35 

41.39 

1.010 

l.023 23478-PeCDF 

l.028 

1.038 

1.046 

17 .12 l. 056 

0. 864-1. 136 

0.000 

6.25 0.971 

2.64 0.977 

AN 

AN 

1,129.01 

10.47 

1.000 13Cl2-PeCDF 123 IS2 

1.009 

l. 014 

1,076.16 1.023 13Cl2-PeCDF 234 SUR2 

l. 032 

2.90 l.055 

0.937-1.021 

0.000 

179.00 0.944 

0.949 

12.34 

J 

J 

J 

103.83 

14.46 

62.38 

26 .14 

26.45 

37.03 

0. 959 
0.966 
0.970 

0.976 

0.984 

0. 991 

0.995 

14.67 l.001 12378-PeCDD 

8.03 1.005 

7 .29 l. 016 

J 

AN J 

J 

J 

1.022 

0. 869-1.131 

0.000 

0.943 
0.965 

733.54 1.000 13Cl2-PeCDD 123 IS3 

72.16 1.004 

Printed:~~ 41115/98 



Page No. 
Ol/15/98 

Compound/ 

4 Listing of T980l64B.dbf 
Matched GC Peaks I Ratio I Ret. Time 

~_z .... QC.Log Omit Why .. RT. OK Ratio Total.Area ... Area.Peak.l .. Area.Peak.2 .. Rel.RT Compound.Name .. IO .. Flags. 
I 

---------------------- Above: PeCDD I HxCDF Follows ---------------------

HxCDF 
374-376 

374-376 

M 

AN 
M 

l3Cl2-HxCDF 
384-386 

384-386 

1.05-1.43 

DC NL 0:00 RO 2.06 

31:56 
32:04 
32:13 

1.31 
l. 31 
l.42 

32:22 l.26 
32:31 RO 1.44 

DC SN 32:41 RO 0.66 
. 32:52 l.27 

32:59 
33:07 
33:16 
33:30 
34:14 
34:18 
34:22 

p Peaks 

1.37 

l.18 
1.34 
l. 30 
1.42 

l. 22 

1.24 

I 

DC NL 
0.43-0.59 

0:00 RO 0.63 
I 

DC SN 31:56 
DC SN 32: 01 

DC 

DC 

DC 

32: 52 

I 32:58 
SN 33:13 RO 

33:29 
SN 33: 46 RO 

I 

34:17 

~ 34:39 RO 
.4 Peaks 

I 

0.57 
0.44 
0.52 
0.51 

0.32 
0.53 
1.37 
0.51 
0.40 

3.38 

228.18 
453.50 

2!L19 
52.20 
27.19 

2.64 

366.29 
157.23 

30.59 
54.50 

131.32 
7.24 

7.04 
32.00 

1.576.47 

3.55 

4.ll 

5.54 
2.08s.20 
2.263.25 

3.43 
2.155.53 

2.81 
1.903.28 

2.66 
8,407.26 

129.31 
257 .07 

17.12 
29.06 

17.48 

205.15 
90.76 
16.54 
31.19 
74.13 

4.25 
3.87 

17.70 

715. 56 
766.17 

.745.38 

641.22 

------~--------------- Above: HxCDF I HxCDD Follows 

HXCOD 
390-392 

390-392 

M 

M 

13Cl2-HxCDD 
402-404 

1.05-1.43 
DC NL 0:00 RO 0.40 

32: 24 l. 22 

DC S~ 32:32 RO 0.52 
32:51 1.22 
33:04 1.26 
33:14 1.12 

DC SN 33:25 RO 0.83 

DC S~ 33:29 RO 2.96 
33: 36 
33:41 
33:59 

1.23 
1.31 
1.26 

DC WH 34:12 RO 1.48 
7 Peaks 

1.05-1.43 
DC NL 0:00 RO 2.24 

0.89 
41.13 

0.54 

198.84 
100.49 

8.70 
0.45 

l.21 
9.05 

24.50 
30.36 

0.52 
413.07 

l.86 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive• Durham, North Carolina 2n13 
Phone: (919) 544-5729'

1
• Fax: (919) 544-5491 

22.59 

109. 11 

56.09 
4.59 

4.99 
13.90 
16.95 

0.963-1.047 

a.coo 
98.87 0.969 

196.43 0.973 
12.07 0.977 
23.14 0.982 
12.14 0.986 

0.991 
161.14 0.997 123478-HxCOF 

66.47 1.001 123678-HxCDF 

14 .. 05 1. 005 
23.31 l.009 

AN 

AN 

AN 

J 

J 

J 

J 

QJ' 
57.19 1.016 234678-HxCDF 

2. 99 l. 038 
3.17 1.040 123789-HxCDF 

14. 30 l. 042 

J 

AN PRJ 
J 

0. 879-l. 121 
0.000 
0.969 

1.369.64 
l.497 .08 

l.410.15 

l.262.06 

0. 971 

0.997 l3C!2-HxCOF 478 SUR3 
1.000 l3Cl2-HxCDF 678 IS4 

1.010 
1.016 l3Cl2-HxCDF 234 ALT2 

l. 024 
1.040 13Cl2-HxCOF 789 ALTl 

l. 051 

0.958-1.014 
0.000 

18.54 0.962 
0.966 

89.73 
44.40 

4.11 

0.976 
0.982 
0. 987 
0.993 

0. 995 

J 

J 

4.06 0.998 123478-HxCDD 

10.60 1.000 123678-HxCDD 
13.41 1.009 123789-HxCDO 

l. 016 

AN J 

AN J 

AN PRJ 

0. 970-1. 030 
0.000 

Printed: o~ ~/15/98 



Page No. 

. 01/15/98 

Compound/ 

5 Listing of T980164B.dbf 

Matched GC Peaks I Ratio I Rec. Time 

M_Z .... QC.Log Omit Why .. RT. OK Ratio Total.Area ... Area.Peak.1 .. Area.Peak.2 .. Rel.RT Compound.Name .. IO .. Flags. 

402-404 

HpCOF 
408-410 

33:03· RO 1.57 

33: 35 1.21 

33:40 1.22 

33:53 RO 0.65 

34:00 1.20 

34: 17 RO O. 71 

DC SN 34:22 RO 1.76 
DC SN. 34:29 RO 2.50 

6 Peaks 

6.76 

1.648.36 

2.007.08 

6.07 

2,230.33 

6.32 
4.91 

1.93 

5.904.92 

4.75 

901.76 

1,103.20 

3.36 

1.215.86 

3.50 

3.02 0.982 
746.60 0.998 13C12-HxCOO 478 SUR4 

903.88 1.000 13Cl2-HxCOO 678 IS5 

5 .18 1. 006 

1.014.47 1.010 13Cl2-HxCOO 789 RS2 

4 .96 1. 018 

1. 021 

1. 024 

---------------------- Above: ltxCOO I HpCOF Follows ---------------------

·o. 80-i.20 

DC NL 0:00 RO 1.29 

35:59 
36:17 

36:26 

1.08 
1.06 

1.10 

131.26 
25.00 

28.24 

0. 996-1. 051 
0.000 

121. 30 
23.56 

25.58 

1.000 1234678-HpCOF 

1.008 

1.013 
1.018 

1. 023 

AN 

J 

DC SN 36:38 Ro· 2.03 

DC SN 36:48 RO 1.71 

3 7 : 3 6 RO l . 3 6 

DC WH 37:54 RO 1.49 

4 Peaks 

0.78 

252.56 
48.56 

53.82 
0. 71 

1.59 

25.01 16.72 12.26 1.045 1234789-HpCOF AN J 

408-410 

l3Cl2-HpCOF 

418-420 

418-420 

0.37-0.51 

DC NL 0:00 RO 0.64 

35:59 0.43 

DC SN 36:29 
37:36. 

DC SN 38:09 

2 Peaks 

0.44 

0.44 

0.50 

1.63 
379.95 

1.74 

1.657.50 
6.59 

1.397.20 

2.29 

3.054.70 

501.86 

423.94 

1.053 

0.944-1.111 

0.000 
1,155.64 1.000 13Cl2-HpCOF 678 IS6 

1.014 
973.26 1.045 13Cl2-HpCDF 789 SURS 

l. 060 

---------------------- Above: HpCDF I HpCOO Follows ---------------------

HpCOO 
424-426 

424-426 

13Cl2-HpCOO 
436-432 

436-438 

DC NL 0:00 

0.88-1.20 
0.92 

DC 

DC 

SN 36:09 RO 

36: 17 

SN 36:35 RO 
37:05 

2 Peaks 

0.58 
0.96 

0.36 
0.92 

0.88-1.20 

DC NL 0:00 RO 1.53 

37:04 

l Peak 

1. 02 

0.25 

2.20 
62.47 

0.53 

56.22 
118. 69 

1. 59 
l,759.67 

1.759.67 

30.63 

26.98 

887.38 

0.975-1.005 
0.000 

0. 975 
0.979 

0.987 

31.84 

29.24 1.000 1234678-HpCOD AN 

0.973-1.027 
0.000 

872.29 1.000 13Cl2-HpCDD 678 IS7 

---------------------- Above: HpCDD I Octa-CDO and COF Follows ----------

OCOF 
442-444 DC NL 

DC WL 

DC WL 

0.76-1.02 

0:00 RO 1.75 

35:29 0.93 
35:41 RO 1.54 

0.38 

0.29 
0.49 

Triangle laboratories, Inc.® Analytical Services Division 
801 Capitola Drive • Durham, North Carolina 2n13 · 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

0. 902-l. 098 

0.000 

0.867 

0.872 

. Printed: 09:~~15/98 



Page No. 
Ol/15/98 

6 Liscing of T980l64B.dbf . 
Macched GC Peaks I Racio I Rec. Time 

Compound/ ,_z .... QC.Log Omit Why .. RT. OK Ratio Total.Area ... Area.Peak.l .. Area.Peak.2 .. Rel.RT Compound.Name .. IO .. Flags. 

ocoo 
458-460 

458-460 

N 

M 

l3Cl2-0COO 

470-472 

DC WL 36:02 RO l.15 
DC WL 36:18 RO 3.00 
DC WL 36:33 RO 0.73 
DC .SN 36:56 RO 4.92 

DC SN 37:05 RO l.51 
DC SN 37:33 RO 2.07 
DC SN 37:42 0.94 

DC sN 37:45 RO 1.65 
DC SN 37:51 RO 1.71 
DC SN 37:56 RO 2.32 
DC sN 38:07 RO 0.31 
DC SN 38:14 RO 0.66 
DC SN 38:32 RO 3.44 
DC SN 38:40 RO 3.03 
DC SN 38:54 RO 0.08 
DC SN 39:16 RO 0.74 
DC SN 39:27 RO 1.28 

I 
DC SN 39:49 RO 1.69 
DC sN 4 0: 11 RO 0 . 3 5 

DC SN 40:19 RO 0.56 

DC 

DC 
DC 

SNI 40:19 RO 
SN 40:41 RO 
SN' 40: 48 RO 

I 41: 08 

0.68 
3.80 
0.16 
0.84 

DC SNI 41:22 RO 0.56 
DC SN 41:37 RO 0.65 
DC SNI 41:42 RO 1.40 
DC SN 1 42:01 RO 0.18 

I 

DC SN, 42:05 RO 0.02 

~ Peak 

0.76-1.02 

DC NL
1

1 

0:00 RO l.08 
I 40:56 0.76 

DC SN
1
, 41:12 RO 2.38 

DC NL 

l Peak 

0.76-1.02 

0:00 RO l.30 

0.62 

0.53 
0.68 
0.25 
l.47 
0.57 
0.64 
0.49 
0.79 
0.42 

0.47 
l.68 
0.17 
0.55 

O.ll 
0.53 
0.95 
0.49 
0.47 
0.31 
0.57 

0.28 
0.34 

101.12 
l.42 

l. 23 

0. 38 
0. 36 
0.02 

101.12 

0.23 
54.00 
0.98 

54.00 

46.21 

23.40 

40:55 0.88 

0.19 
2.360.34 

6.58 
4.69 

2.360.34 

l.107. 31 

DC WH! 41:22 0.81 
DC WH1 41;26 RO 0.53 

470-472 l Peak 
I 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive • Durham, North Carolina 2n13 
Phone: (919) 544-5729 • Fax: (919} 544-5491 

0.881 

0.887 
0.893 
0.903 
0.906 

0.918 
0.921 
0.923 
0. 925 

0.927 
0.932 
0.934 
0.942 
0.945 

0.951 
0.960 
0.964 

0.973 
0.982 
0.985 
0.985 
0.994 
0.997 

54.91 1.005 OCDF 
1.011 
1.017 

1.019 
1.027 

1.029 

0.902-1.098 
0.000 

30.60 l.000 ocoo 
1.007 

0.997-1.005 
0.000 

1.253.03 1.000 l3Cl2-0CDD 
l. 011 

l. 013 

AN 

AN J 

!58 

Printed: 09:29 01115/98 
357 



Page No. 
Ol/15/98 

Compound/ 

7 Listing of T980l64B.dbf 
Matched GC Peaks I Ratio I Ret. Time 

M_Z .... QC.Log omit Why .. RT. OK Ratio Total.Area ... Area.Peak.l .. Area.Pealc.2 ... Rel.RT Compound.Name .. ID .. Flags.· 

Column Description ............ ""'lily" Code Description ......... QC Log Desc ........ . 

M_Z -Nominal Ion Mass(es) 
.. RT. -Retention Time (111111: ss) 
Rat.l -Ratio of M/M+2 Ions 

WL-Below Retention Time Window A-Peak Added 

OK -RO=Ratio Outside Limits 
Rel.RT-Relative Retention Time 

••• End of Report ••• 

WH-Above Retention Time Window 
SN-Below Signal to Noise Level 
<M-Below Method Detection Limit 
NL-Channel Specific Noise Level 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive • Durham, North Carolina 2n13 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

K-Peak Kept 
D-Peak Deleted 
T-Time Changed 
M-Peak Area Changed 
N-Name Changed 
X-Ether Interference 

Printed: 09:29 01/15198 
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l'il.e:T980l64 #l•BlO Acq:7-JAN-98 Ol:07:26 EI+ Voltage SIR 70T Noiserl049 
303.90l6 1':2 BSUIJ(256,30,-3.0J P10J(9,5,5,0.05\,4l96.0,l.OO\;l',TJ EzprRDB5US 
'I'RIANGI.E LABS i Tezt:TLil443 6 l37-l40 IltJ. 'J:IJDl • 01:09 
lOO A2.57E7 Al. 8E7 

Al 7lE7 

4.4E6 

3.5E6 

2.6E6 

l. 7E6 

8.71:5 

O•.J,-L..,~.,.......,...i~""'~ ...... ~---1....L...,.....~:....,......i."'""..,...i..t,....i....,...--¥-~'--.~.,.....)~ ...... ~pJ..~~~---.............. -... ............ -.-.....,.........,~o.oEO 
23: 00 24: 00 27:00 Ti.me 

l'ile:T980l64 ll-810 Acq:7- -98 Ol:07r26 EI+ Voltage SIR 70T 11oise:ll30 
305.8987 1':2 BSUIJ(256,30,-3 OJ PJaJ(9,5,5,0.05\,4520.0,l.OO\,l',TJ Ezp:RDB5US 
'I'RIANGLE LABS ~Tezt:TLil443 6 l37-l40 INJ. XIHE • 01:09 
100 A2. 6E7 A2.l9E7 5.5E6 

80 4.4E6 

60 3.3E6 

40 2.2E6 

20 l.lE6 

O'.J,-.t......,~ .......... '-~"'--~--~+..1....,....i...;:=...,..~""'-~~--1---¥-4"<'--.~ ..... :.....---.1.....:."'""'~--4P-...--....------............. ~.,..... ...... .....r..o.0Eo 
23:0;0 24,00 21:00 Ti.me 

File:T980l64 ll-810 Acq:7- -98 01:07:26 EI+ Voltage SIR 70T 11oise:835 
315.9419 1':2 BSUIJ(256,30,-3 OJ P10J(9,5,5,0.05\,3340.0,l.OO',l','l') Ezp:NDB5CJS 
'I'RIANGLE LABS 

1
Tezt:TLI#443 6 l37-l40 INJ. XIHE • 01:09 

lOO Al. 7E7 

40 

20 

3.lE6 

2.5E6 

l.8E6 

l.2E6 

6.2ES 

o...,..---.--........ --.-'-'....-..... ---...-.....---;----.--...---..--....... ---.--...,.---.---....--.-~ ....... ....,.......,---..,.....,.------....,..__,---..,..........,.---..--....... ---..-...,....--.~o.ozo 
23: 0 10 24: 00 25: 00 26: 00 27: 00. Ti.me 

File:T980l64 lll1-8l0 Acq:7-J11N-98 01:07:26 EI+ Voltage SIR 70T Noise:l096 
317.9389 1':2 BSCJB(256,30,-3 0) PKD(9,5,5,0.05\,4384.0,l.OO\,l',T) Ezp:NDBSCJS 
'I'RIANGLE LABS 1Tezt:TLil443 6 137-140 INJ. 'l'IHE., 01:09 
100 Al. OE7 4.2E6 

80 3.3E6 

60 2.5E6 

40 l.7E6 

20 8.4E5 

O....,_------.---.--...-....,..---.--...,....--;.---..,.-....,..---.--...,....--,---..,.-...,.---..--...,..~,....i....-'-..---....-._.---,__.._. ____ ~_,..---..-...,.........,---....-~O.OEO 
23: OCJ 24: 00 25: 00 26: 00 

File:T980l64 11:-810 Acq: 7-J1111-98 01:07:26 EI+ Voltage SIR 70'1! 
330.9792 1':2 Ezp:NDB5CJS ! 
TRIANGLE LABS Tezt:TLill443i6 137-140 INJ. 
loo 22,43 23· 9 I 24.,02 24, l 4:46_..._.._, ........ 

27:00 Ti.me 

l.6E7 

l.JE7 

9.8E6 

6.5E6 

3.3E6 

. ...,..__,---..--,--i-T---....--r--...--,r---r-....,...--r---....-....-.....,...__,,...-.,..........,...--,--..-....-......,.__,,--.,..........,...--.--....-..,...........,...--.----.-....,...__,1:..0.0EO 
23:00 24:00 25:00 26:00 27:00 Ti.me 

l'ile:T980l64 ll,•810 Acq:7-J1Ul-98 01:07:26 EI+ Voltage SIR 70T 
375.8364 1':2 Ezp:NJJB5CJS I 
'I'RIANGI.E LABS Tezt:TLil443'l6 l37-l40 
100 I 

I 
i 

)3,54 
23:41 

23:29 

INJ. '1!INE • 

25:45 

01:09 
l.OE4 

8.2E3 

6.lE3. 

4.lE3 

2.0E3 

. ....,.. ___ ,.........,..-r~,_.......,...--.---..--....,...--r---.....--.---.---....---.---,----.--.----.---.--.----.---.--.----.--......--.----,.............--.----..-....,.......+-0•0EO 
26:00 27:00 'l'i.ate 

3=;a 
vv 



7iJ.•:T980l64 ll-8l0 Acq:7-J1U1-98 Ol:07:26 EI+ Voltage SIB 70T Noiae1l97 
3l9.8965 7:2 BSU1J(256,30,-3.0) P1'1J(7,5,3,0.D5\,788.0,l.00\,7,T) ltzp1NDB5US 
T.RIANGZE I.ABS Tezt:'!'I.Il44376 137-140 INJ. %'IHZ • 01:09 
100 Al. OE7 

A6.46E6 

A2.25E6 A2.07E6 

3.0E6 

2.4E6 

l.BE6 

l.2E6 

6.lE5 

.J......+---l.,....._,..L-4---~-..--....---...--'t--l.-F-=-::.P---.---'?--.,....~.--ltr..p.--.... _....,...._.,..,.. __ ..,... __ ,......~---.---..,....-L-D.OEO 
24: 00 25: 00 26: 00 27: 00 

7iJ.e:T980l64 ll-810 Acq:7-JAN-98 01:07:26 EI+ Voltage SIR 70TNoiae:l272 
321.8936 7:2 BSU1J(256,30,-3.0) PlCD(7,5,3,0.05\,5088.0,l.00\,7,T) EzptNDBSUS 
T.RIANr;LE LABS Tezt:'!'I.Il44376 137-140 INJ. 'l'IKE • 01:09 
100 Al. 2E7 

1'i.Jre 

4.0E6 

3.2E6 

2.4E6 

40 l.6E6 

20 S.OE5 
A2. 76E6 

0'..1--f-~,.--.."--4---~ ....... ---.---.,.....-'.~-1'==-::.P---..---'T.__.,.......:;.,..-ltr..p.--""l""---=,.__,.. __ ..,.... __ ,......-., __ ..,.. __ .,....-L-0.0EO 
25:00 26:00 27:00 

7ile:T980l64 l~-810 Acq:7-J1U1-98 01:07:26 EI+ Voltage SIR 70T Noiae:3942 
331.9368 7:2 BSUIJ(256,30,-3.0) PlCD(7,5,3,0.0S\,l5768.0,l.00\,7,T) Ezp:NDBSUS 
TRIANGLE LABS Tezt:TLI#44376 137-140 INJ. TIHE • 01:09' 
100 Al. SE7 

80 

60 

A9.94E6 

Tillie 

2.9E6 

2.2E6 

40 l.4E6 

20 7.2E5 

o..._...,.. __ .,.... __ r---..--....---...---...--..---.---...---...--..---.---..,......_.,........_,_,._,.. __ ..,... __ .,....__,...--,.---.---...---..--....0.0EO 
24:00 25:00 26:00 27:0t> 

7ile:'l'980l64 #l-810 Acq:7-J1U1-98 01:07:26 EI+ Voltage SIR 70'l' Noiae:l375 
333.9338 r:2 BSUB(256,30,-3.0) PlCD(7,5,3,0.0S\,SSOO.O,l.OO\,r,T) Ezp:NDBSUS 
T.RIANG'LE LABS 'l'ezt:TLI#44376 137-140 INJ. TIHE • 01:09· 
100 Al. 4E7 

Time 

4.5E6 

80 l.25E7 3.6E6 

60 2. 7E6 

40 l. BE6 

20 9. OES 

o_,_..,....--...-..... --....---..-_,.--...,...--...-...... --....... --...---.---.---...-._,-""''-.--""-.,..........,,...__,... __ ...,... __ ...-....,. __ ..,.... __ ...-_._o.oxo 
24:00 25:00 26:00 27:00 

7ile:T980l64 #l-810 Acq:7-JAN-98 01:07:26 EI+ Voltage SIR 70'l' Noise:62l 
327.8847 r:2 BSUIJ(256,30,-3.0) PlCD(7,S,3,0.0S\,2484.0,l.OO\,r,'l') Ezp:NDBSUS 
T.RIARbLE LABS 'l'ezt:TLI#44376 137-140 INJ. 'l'IHE • 01:09 
lOO Al. lE7 

so 
60 

40 
A8. 62E6 

Time 

5.3E6 

4.2E6 

3.2E6 

2.lE6 

20 l.lE6 

o...._..,..--..-'"""'li""""-..---.---...---..-"-r---.---...---...-....,.---.---.,....--...-...... ~-.----+-...... ...--..---.---..,...--...---..-_._O.OEO 
24: 00 25: 00 

7ile:'l'980l64 ll-810 Acq:7-JAN-98 01:07:26 EI+ 
330.9792 r:2 Ezp:NDBSUS 
T.RIANGLE LABS Tezt:'l'LI#44376 137-140 
100 24:02 24: 24:46 

80 

60 

26:00 
Voltage SIR 70T 

27:0'1 Tillie 

·l.6E7 

l.3E7 

9.8E6 

40 6.SE6 

20 3.3E6 

o . ..._...,... __ .,_ __ ..... _,, ______ ..,.... __ .,.....__, __ ...,.. __ ..,.... __ .,.....__, __ ...,.. __ ..,.... __ .,.....__, __ ...,.. __ ..,.... __ .,....__, __ ...,. __ ...,... __ .,.... __ ,......~o.oxo 
24:00 25:00 26:00 27:00 1'i.Jre 

36C 



l'ile1'l'980l64 ll""8l0 Acq: 7-JAN-98 01:07126 JU+ Voltage SIR 70r Boise1569 
339.8597 1'12 BSUB(256,30,-3.0) P.KD(7,5,J,0.05\,2276.0,l.OO\,l','r) .Exp1HDB5C1S 
TRIANGLE LABS Teit:TLil44376 137-140 INJ. 'rIHE • 01109 
lOO Al. 9E7 

80 

60 

40 

20 

A6 .• 29E6 

A4.97E6 

2. 7E6 

2.2E6 

l.6E6 

l.lE6 

5.5E5 

0·..l-~_i.. ..... ...,._._ ..... __ ,........,.~'9--._,_lll::....,:.....::~~,._;lo..,.L-L.~"--f.~~__, ...... L.,.~~--....1.~--------..... -------.L. O.OEO 
28:00 29:00 30100 

l'i.le:'l'980l64 ll-810 Acq:7·J11N-98 01:07:26 EI+ Voltage SIR 70'rlloise:529 
341.8567 1':2 BSUB(2S6,301 -3.0) P.KD(7,S,3,0.0S\,2ll6.0~l.OO\,l','r) .Exp:HDBSUS 
TRIANGLE LABS rezt:TLil44376 l37-l40 INJ. 'l'IHE - 01:09 
lOO A7. 6E6 

A4.l5E6 
A3.34E6 

A4.l4ES 

~8:00 29:00 30:00 
l'ile:'l'980l64 ll-"810 Acq: 7-J11N-98 Ol :07:26 EI+ Voltage SIR 70T 1!1oise:29.l 
351.9000 1':2 BSUB(256,30,-3.0) P.KD(7,S,3,0.05\,ll64.0,l.OO\,l',1') Ezp:NDBSUS 
'XRIANGLE LABS 1'eit:TLil44376 137-140 IHJ. 'J!IKE • 01:09 
lOO~ I Al.57E7 Al. 4E7 

31:00 rime 

l.9E6 

l.5E6 

l.2E6 

7.7£5 

3.9E5 

O.OEO 
31:00 :ti.me 

4.7E6 

3.8E6 

2.8E6 

l.9E6 

9.4ES 

801 
601 

401 

201 
o..._-.----.-------.---...---..----.---.---....---....--.--.............. ,._,,_,. __ ..,... __ ..--L...,_,,.-.---..,....------.---...---...-........ --..... -J.. 

.28:00 29:00 30:00 
O .. OEO 

l'i.le:'I'980l64 ll·.810 Acq: 7-JAN-98 Ol :07:26 EI+ Voltage SIR 701' Noise:206 
JSJ.8970 r:2 BSCTB(256,J0,-3.0J PKD(7,5,J,0.05\,824.0,l.OO\,r,TJ Ezp:NDBSUS 
TRIANr;LE LABS rezt:t'Lil44376 137-140 INJ. TIKE - 01:09 
100 I Al. 3E7 Al.08E7 

80 

60 

40 

20 

31:00 :ti.me 

3.3E6 

2. 7E6 

2.0E6 

l.3E6 

6.7ES 

0·-1...--.---...,...--..-.;._----.--.....---....... ---.---.----.--.....-----"'-~--------....... ...L.......:.~------------------------..... ~ O.OEO 
28:00 .29:00 30:00 

rile:T980l64 ll•
1

8lO Acq:7-J11N-98 01:07:26 EI+ Voltage SIR 70T 
JJ0.9792 1':2 Ezp,:NDBSUS 
TRIANr;LE LABS 1'eit:t'Lil44376 137-140 INJ. %'IKE • 01:09 
ioo 21· 4 21-51 :i1 28:3628:50 30,24 

31:00 

o . ..._.....,. __ ..,... __ ..,........_.--__, __ _,. __ ..,...--..,...--.----.--.... --...,...--..---.------....... --~---------.-----------------..... ~ 
28:00 29:00 30100 

l'ile:T980l64 ll-'810 Acq:7-J11N-98 01:07:26 EI+ Voltage SIR 70T 
409. 7974 1':2 Ezp,:NDBSUS 
TRIANGLE LABS Teit:TLil44376 l37-l40 INJ. 'l'IHE • 
lOO 

28109 

28137 

29100 30100 

31:00 

01:09 

31:00 

361 

Ti.me 

l.6E7 

l.3E7 

9.7E6 

6.SE6 

3.2E6 

O.OEO 
rue 

l.2E4 

9.9E3 

7.4E3 

s.ov 
2.5E3 

O.OEO 
2'.1.w 



+ o ge J.•e: 
JSS.8546 7:2 BSU1J(256,J0,-3.0} PKD(7,5,J,0.05\,ll6B.O,l.00\,7,TJ I:zprNDBSUS 
TR~ LABS Tezt:Tr.Il44376 l37-l40 INJ. 'rIHE • Ol:09 
lOO A2. 9E6 7.4%5 

80 5.9E5 

60 
Al.62E6 

4.4E5 

40 Al.02E6 3.0E5 

20 l.5E5 

o,~~ ....... ~.,.....,..,..,..,.., ...... ~.;.,..,..,..~ ...... .¥-.~.,..,,~"T+~~~ ............. ~ ..... ..,..,. ...... ~f..r:ll ................... ~~,....., ................................ ~ O.OEO 
28:36 28:48 29:00 29zl2 29:24 29:36 29:48 30r00 30:l2 30r24 30:36 30:48 3l:OO 

7ile:T980l64 ll-BlO Acq: 7-JAN-98 Ol:07:26 EI+ Volt.age SIR 70T Noiae:202 
357.85l6 7:2 BSU1J(256,30,-3.0} PKD(7,5,3,0.05\,808.0,l.00\,7,T) l:zp:NDB5US 
TRIANGLE I.ABS Tei:t:TLil44376 l37-l40 INJ. 'rIHE • 01:09 
lOO A4. lE6 

80 

60 

40 
Al.04E6 

20 A6.24E5 
A3. 70E5 

3l:l2 31:24 T.Ue 

l.OE6 

8.0E5 

6.0ES 

4.0E5 

2.0ES 

0'~~ ....... ~....:-~~ ...... ....,:;.::;.....,......,.<-,.......;~~ ........ "'"'"~.,-r;::;::;::;~ ...... ~~~ ....... ~.,..,..,.:;., ...... ..,..,...,......,..,., .............. ..,... .............. ..,......,..,...~ O.OEO 
28:36 28:48 29:00 29:l2 29:24 29:36 29:48 30:00 30:36 30:48 31:00 

7ile:T980l64 ll-BlO Acq:7-JAN-98 Ol:07:26 EI+ Voltage SIR 70T Noise:l39 
367.8949 7:2 BSrJB(256,30,-3.0) PKD(7,5,3,0.05\,556.0,l.00\,7,T) Ezp:NDBSUS 
TRIANGLE LABS Te.zt:Tr.I/144376 137-140 INJ. TIME • 01:09 
100 Al. 7E7 

so 

60 

40 

20 
l.04E6 

3l:l2 3l:24 Time 

3.4E6 

2. 7E6 

2.0E6 

l.4E6 

6.BES 

o....,..,....,..,....,..,....,..,....,..,....,..,...,.....,..,....,.....,..,...,..,...,..,...,..,....,..,....,...,........,...,...,...,......,..,....,..,....,....,..,..,....,.......,..,........,...,...,...,..,...,...,_,.~~,..,....,.. ....... ,....,..,....,..,....,..,....,..,....,....,...,..,.......,..,..,..,...,..;- O.OEO 
2s:36 28:48 29:00 29:12 29:24 29:36 29:48 30:00 30:12 30:24 30:36 30:48 31:00 

7ile:T980l64 ll-810 Acq:7-JAN-98 01:07:26 EI+ Voltage SIR 70T Noise:l24 
369.8919 7:2 BSrJB(256,30,-3.0) PKD(7,5,3,0.05\,496.0,l.00\,7,T) Ezp:NDBSUS 
TRIANGLE LABS Te.zt:TLil44376 137-140 INJ. TIME • 01:09 
100 A7. 4E6 

80 

60 

40 

20 

3l:l2 3l:24 Time 

2.3E6 

l.9E6 

l.4E6 

9.3E5 

4.7E5 

0 O.OEO 
28:36 2Br48 29:00 29:12 29:24 29:36 29:48 30:00 30:12 30:24 30:36 30:48 .3l:OO 3l:l2 31:24 Time 

7ile:T980l64 ll-810 Acq:7-JAN-98 Ol:07:26 EI+ Voltage SIR 70T 
330.9792 7:2 Ezp1NDBSUS 
TRIANGI.Z LAJIS Tezt:TLil44376 l37-l40 INJ. TIME • 
lOO 28150 29108 2 •2l. l.6E7 

60 9. 7E6 

40 6.5E6 

20 3.2E6 

0 O.OEO 
28136 28:48 29:00 29112 29124 29:36 29:48 30:00 30:12 30:24 30i36 30:48 31:00 3l:l2 3l:24 T.Ue 

362 



riJ.e:T980l64 ll-396 Acq:7-JAN-98 Ol:07:26 EI+ Voltage SIR 70T Noise:l553 
373.8208 r:3 BSUB(256,30,-3.0) P1CD(7,5,3,0.05\,62l2.0,l.OO\,r,T) Jtzp:NDB5US 
TRIAM;LE LABS Tezt.:TLil44376 l37-l40 DIJ. 7!INE • Ol:09 
lOO A2. 7E6 

so A2. 05E6 

7.8E5 

6.2E5 

60 4.7E5 

40 3.lES 

20 l.6.ES 
A2.02E5 

0'4-,.""""':.,.,..~ ...... ~~,..,.;-rl..-!'i...,..,..,..,,.,.,.,..,.+.-,...,...,i.,..,~~"l"T"H-..;;:....,.;;,...,...,::.,..,.,..,..,..,...,.,..,..,..,.,..,..,..,..,....,,.,.,..,..,a;:~,..,..,.,..,..,..,.. ....... ,.,.,.,..,.~o.oEo 
3l:48 32:00 32:l2 32:24 32:36 32:48 33:00 331l 33:36 33148 34:00 341l2 34:24 34:36 34148 ~e 

riJ.e1T980l64 ll-396 Acq:7-J1lN-98 Ol:07:26 EI+ Vol. ge SIR 70T Noise:753 
375.8l78 7:3 BSUB(256,30,-3.0J P1CD(7,5,3,0.05\,30 2.0,l.OO\,r,T) Jtzp1RDB5US 
TRIAM;LE LABS Tezt.:TLil44376 l37-l40 INJ. 'J.T1fZ. Ol:09 
lOO Al. 6E6 

80 

60 

40 

20 

A9.89E 

Al.6lE6 

Al. 78E5 

6.SES 

5.2E5 

3 .!JES 

2.6E5 

l.3E5 

0'4-....-fl~~ ...... ,..:;..,~::.,..,.c,....;.:.,.,..~,..,_,..,..,..,.,.......,."°"".....J..,..,..~~l""!""!q..;;;;;..,...i=;:.,...,...:;::.,...,..,..,..,..,..,..,...,..,...,.....,...,...,..,..,..,..,..,..,."""'~;a,.-...... ...,.,.....,..,..,...,..,..,..,.c..o.oEo 
3l:48 32:00 32:l2 32:24 32:36 32:48 33:00 33:l 33:24 33:36 33:48 34:00 34:l2 34:24 34:36 34:48 Time 

rile:T980l64 ll-396 Acq:7-JAN-98 ol:07:26 EI+ Vol ge SIR 70T Noise:736 
383.8639 7:3 BSUB(256,30,-3.0) P1CD(7,5,3,0.05\,29 4.0,l.00\,1,T) Ezp:NDBSUS 
TRIANr;LE WS Tut:TLil44376 l37-l40 INJ'. TINE• Ol:09 
lOO , A7. 6E6 A7.45E6 2.3E6 

80 A6.4lE6 l .9E6 

60 l.4E6 

40 9.3E5 

20 4. 6E5 

04..,...,..,...,..,...,...,...,..,...,..,..,..,..,...,.......,..,...,...,...,...,...,..,...,..,..,..,..,......,.'r-Po..+.,..,....;::;o.,..,..,,..,..,+....,..,..~,...,...~ ..... ..,..,..,..,...,..,...,...,...,..,...,..,..,..,..,.-r'r..,...,....-?,..,..,..,..,...,.,..,.....,..,..,..,..,..,.i..O.OEO 

3l:48 32:00 32:l2 32:24 32:36 32:48 33:00 33:1 33~24 33~36 33:48 34:00 34:12 34:24 34:36 34:48 Ti.me 
rile:T980l64 ll-396 Acq:7-JAN-98 01:07:26 EI+ Vol ge SIR 70T Noise:ll77 
385.8610 7:3 BSUB(256,30,-3.0J PJCD(7,5,3,0.05\,47 8.0,l.00\,7,TJ Ezp:NDB5US 
TRIANGLE LABS Tezt:TLil44376 137-140 INJ. TIHE • 01:09 
100, Al. 0E7 Al. 4lE7 4.5E6 

801 Al• 26E7 3 • 6E6 
60 2. 7E6 

40 l.8E6 

20 9.lES 

o_,_,...,........,........,.......,..,...,..,...,..,..,....,...,....,...,....,...,..,..,......,......,..,...,..,...,...,...,...,..,,..,..,...,..,,;:;o.,....,..,....+o. ..... ...,.c,...,..,.~.,..,...,..._.,..,..,......,......,..,...,....., ...... ...,.....4-.-.-. ...... ..-. ..... ..,..,...,..,...,..,.....,..,..,.i..O.OEO 
31:48 32:00 32:12 32:24 32:36 32:48 33:00 33:1 33:48 34:00 34:12 34:24 34:36 34:48 Time 

7il.e:T980l64 ll-396 Acq:7-JAN-98 Ol:07:26 EI+ Vol 
392.9760 7:3 Eip:NDB5US 
TRIANGLE LABS Tezt:TLil44376 137-140 
lOO 32:ll 32:24 32:37 32:52 33·05 

80 

60 

INJ'. TINE • 
33:40 33:55 ------"-"""- 7.3E6 

5.9E6 

4.4E6 

40 2.9E6 

20 l.5E6 

O-;--,...,..,...,..,...,..,....,........,....,....,.,.,......,......,...,..,....,..,....,...,....,...,....,...,..,....,...,..,.,..,...,..,...,....,..... ....... ...,..,...,..,-t-....,..,...,..,...,..,....,........,........,......,..,....,...,...... ............................................... ..,...,...,...,. ....... .,...,. ................................. o.oEO 

3l:48 32:00 32:12 32:24 32:36 32:48 33:00 33:l 33:24 33:36 33:48 34:00 34:l2 34:24 34:36 34:48 Tiae 
rile1T980l64 ll-J96 Acq:7-JAN-98 01107:26 EI+ Vol ge SIR 70T 
445.7555 7:3 Ezp1NDB5US 
TRIAM;LE LABS Tfiit.:TLil44376 l37-l40 
lOO 

80 

INJ'. 7!INE - 01:09 
34:13 

34:33 

6.2E3 

5.0E3 

60 3. 7E3 

40 2.5E3 

20 l .2E3 

0 O. OEO 
31:48 32100 32:12 32:24 32136 32:48 33100 33:12 33:24 33:36 33148 34:00 34:12 34:24 34:36 34148 1'.iae 
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e1 I I 0 ge OJ.S•1 
389.8l56 713 BSU11(256,30,-3.0) P1C1J(7,5,3,0.05\,972.0,l.00\,7,TJ :t:zp1BDB5US 
XBI.AM;J;Z LIUJS Tezt:TLil44376 l37-l40 INJ. 'rI1l1l • Ol:09 
lOO Al. 9E6 

80 

60 

40 
A5.61E5 

A2.26E5 
Al.4BE5 

32:24 32:36 32:48 33:00 33:l2 33:24 
71le:'l'980164 11-396 Ac:q:7-J11N-98 Ol:07:26 EI+ Volt:age SIR 70T Noise:6l3 
39l.8127 7:3 BSU11(256,30,-3.0) P1'JJ(7,5,3,0.05\,2452.0,~.00\,7,T) J:zp:BDB5US 
TRIANGLE LABS Tezt: Tr.Il44376 l37~l40 INJ. TIJa: • Ol: 09 
lOO AB. 7E5 

80 

60 

40 
A4 .44E5 

20 
Al.85ES 

Al.03E5 

3.5E5 

2.szs 

2.us 

l.4E5 

6.9E4 

O.OEO 
34:12 34:24 T.Ule 

2.9E5 

2.3E5 

l. 7E5 

l.2E5 

5.8E4 

0'~..,..,~......::~~ ................ -.f. ............ ::..-~ ............. """~~ ...... "'"""..,...,,..,..""'""'::;.,..;;:i,...~ ................... .t,;.,. ........ ~~ ..... ...,.., ........................ ~ 
32:24 32:36 32;48 33:00 33:12 33:24 33:36 33:48 34:00 

71le:T980164 ll-396 Acq:7-JAN-98 01:07:26 EI+ Voltage SIR 70T Noise:929 
40l.8558 7:3 BSU11(256,30,-3.0) P1'JJ(7,5,3,0.05\,3716.0,l.00\,7,T) Ezp:NDB5US 

O.OEO 
34:12 34:24 Ti.me 

TRIANGLE I.ABS Tezt:TLil44376 137-140 INJ. TIME• 01:09 
100 Al.l0E7 Al. 2E7 3.4E6 

80 2. 7E6 

60 2.0E6 

40 l.4E6 

20 6.8E5 

o....,_..,...,....,...,...,...,...,........,,...,...,.........,........,...,...,...,...,....,...,_.,....,...,...,....,,...,..T'""'..,....,,...,...,.............,....,..~..,....;...,...,....,;::;:.,."""""',....,...~ ..... -r:~;..,. ....... ,...,...,...,...,...,......._ O.OEO 
32:24 32:36 32:48 33:00 33:12 33:24 33:36 33:48 34:00 

7ile:T980l64 ll-396 Acq:7-JAN-98 01:07:26 EI+ Voltage SIR 70T Noise:4l5 
403.8529 7:3 BSUB(256,30,-3.0) PKD(7,S,3,0.05\,1660.0,l.00\,7,T) Ezp:NDB5US 
TRIANGLE LIUJS Tezt: TLI#44376 137-140 INJ. TIME • Ol: 09 
lOO A9.04E6 Al. 1E7 

80 

60 

40 

20 

32:24 32:36 32:48 33:00 33:l2 33:24 33:36 33:48 
71le:T980l64 ll-396 Acq:7-JAN-98 Ol:07:26 EI+ Volt:age SIR 70T. 
392.9760 7:3 Ezp1NDBSUS 
TRIANGLE LABS Tezt:TLil44376 l37-l40 
lOO 32137 32:52 33·05 

80 

60 

40 

20 

34:00 

34:12 34:24 Ti.me 

2.8E6 

2.2E6 

l. 7E6 

1.lE6 

S.5E5 

O.OEO 
34:12 34:24 Ti.me 

7.3E6 

5.8E6 

4.4E6 

2~9E6 

l.5E6 

o....,. ........ ,.............,,.............,....,...,......,....,.........,...,....,....,.....,,..............,....,...,.......,...'l""'T....,...,....,.....,...,..........,,.............,....,.. ...... ...,...,......,....,..........,.....,....,...,......,....,..... ....... ,....,.. ........ ,..........,..,....,.......-. O.OEO 
32124 32136 32:48 33:00 33:l2 33124 33136 33:48 34:00 34:l2 34:24 Tiae 

3l~4 



riie:7'980l64 ll-563 Acq:7-J11.N-98 Ol:07:26 ZI+ vaitage SIR 70T Noia•1244 
407.78l8 7:4 BSUB(256,30,-3.0) P1CD(7,5,J,0.05\,976.0,l.OO\,r,r) Ezp1NDB5US 
TRIANGI.Z LAJJS rezt:'rLil44J76 lJ7-l40 INJ. ma: - Ol:09 
lOO Al. lE6 

80 

60 

40 

20 
Al.67E5 

36:36 36:48 37:00 37:l2 37:24 37:36 
7iie:r980l64 ll-563 Acq:7-J11.N-98 Ol:07:26 EI+ voitage SIR 70T Noiae:l9l 
409.7789 7:4 BSUs(256,30,-3.0) P1CD(7,5,3,0.05\,764.0,l.00\,7,7') EzptNDB5US 
TRIANGLE LAJJS Tezt:'rLil44376 l37-l40 INJ. 'rIHE • Ol:09 
lOO Al. lE6 

80 

60 

40 

20 
Al.23E5 

37:48 38: 00 

0'.;+a.,....;....,...,.....,.....;::,,_.;:..,._.~..,....,.~;:......~~"'"""'..,...,...,....,.........._,,..,...,.....,....,....,...,..,......,...,. ........ ,.....,.........,.-.-,...,...,...,.-.-,.4.~~,...,....,.....,. ........ ,...,...,...,.-,-,...,...,........~ 
36:00 .36~l2 36:24 36:36 36:48 37:00 37:l2 37:24 37:36 

riie:T980l64 ll-563 Acq:7-J11.N-98 Ol:07:26 EI+ vaitage SIR 70r Naiae:384 
4l7.825J 7:4 BSUB(256,J0,-3.0) PJCD(7,5,J,0.05\,l5J6.0,l.00\,7,T) Ezp:NDBSUS 
TRIANGLE LAJJS Tezt:'rLil44J76 l37-l40 INJ. TIHE • Ol: 09 
lOO AS. 2E6 

40 

20 

A4.24E6 

37:48 38: 00 

o,~,.......,....,. ........ ~,...:.. ..... ,..,....,...,. ........... ..,....,_,.... ........ ..,...,,...,...,...,....,._,...,...,.......,....,_,... ........................................................... -..'. ............. ~:::... ..... -.-........ ..,....,. ...................... ~ 
36:00 '36:l2 36:24 36:36 36:48 37:00 37:l2 37:24 37:36 

7ile:'.I'980l64 ll-563 Acq:7-J1'.N-98 Ol:07:26 EI+ Voltage SIR 70T Noise:605 
4l9.8220 7:4 BST:TB(256,30,-3.0) PJCD(7,5,3,0.05\,2420.0,l.00\,7,T) Ezp:NDBSUS 
TRIANGLE LABS Tezt:'rLil44376 l37-l40 INJ. 'rIHE • Ol:09 
lOO Al. 6E7 ' 

80 
A9. 73E6 

60 

40 

37:48 JS: 00 

3.3E5 

2.71lS 

2.on 

l.3E5 

6.71:4 

O.OEO 
Time 

3.0E5 

2.4E5 

l.8E5 

l.2E5 

6.lE4 

O.OEO 
Time 

l.3E6 

l.OE6 

7.7E5 

5.lE5 

2.6E5 

O.OEO 
Time 

2.9£6 

2.4£6 

l.8£6 

l.2E6 

20 5.9E5 

o~,.......,.....,. ........ ~:;-.,.......,....,...,....,...........,.......,....,...,,.....,.....,....,...,....,....,.....,....,_,.....,....,...,....,...... ................................ ..,....,...,....,....,. ........ ....,."-...,....,....,.,:::::;oo.,...,_,..,...,....., ........ .,......,...,...,L.O.OEO 
36:36 36:48 37:00 37:12 
Ol: 0 7: 26 EI+ Voltage SIR 707' 

37:24 37:36 37: 48 38: 00 Time 
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Acq1 -JIIN- 1 JtI+ Vo tage SIR T Noi•e1 
BSUB(256,JO,-J.0} PICD(7,5,J,0.05\,696.0,l.OO\,r,T} IlzprNDBSUS 

Tezt:'ZLil44376 l37-l40 INJ. 'l'I1t1t • Ol109 

A8.481!3 

A4. 2E5 7.8E4 

7.0E4 

6.2E4 

5.4E4 

4. 7E4 

J.9E4 

J.lE4 

2.JE4 

l.6:&4 

7.8'£3 

'~~ .... ~~~1Cio"'~odp6.o~+d![\a~"""""j'lll:.~~~1Mif~"°'1"-+.J+°"l"""fl"ll.,_,..,.~'fll:loi~i--t"1.of....,.IA.qdl....,.-::;l~~l.qdl"""'..f.0.0EO 
36:00 37:00 38:00 39:00 40100 4l:OO 42: 00 Tillle 

r.il.e:T980l64 ll•563 Acq:7-JAN-98 01:07:26 EI+ Voltage SIR 70T Noiae199 
443.7399 ?14 BSUB(256,JO,-J.0} PICD(7,5,3,0.05\,396.0,l.OO\,r,T) Itzp1NDBSUS 
TRIARlOLE LABS Tezt: 'ZLil44376 l37-l40 INJ. TINE • Ol: 09 
LOO AS. 9E5 l.lES 

90 l.OES 

80 8.9E4 

70 7.8E4 

60 6.7E4 

50 5.6E4 

40 4.4E4 

JO 3.JE4 

20 2.2E4 

lO l.lE4 

o~....,....,....,~...,..,_,'"'""~~~~.,......-... .,...~..,....,....,...aqr.....,.....,.......,.....,..-+-~..,. ..... ......,...,.""""~~ ...... ..q...JJil.L....,.~~..a..,.....,~~o.oEo 
J6~oo 37:00 38:00 39:00 40:00 Tillle 

rile:X980l64 ll~S63 Acq:7-JJUl-98 
430.9729 ?:4 Ezp:NDBSUS 
TRIANGLE LABS Tezt:'ZLil44376 

01:07:26 EI+ Voltage SIR 70X 

TIHE • 
l001 35:43. 36:33 5.2E6 

90 4.7E6 

80 4 .lE6 

701 J.6E6 
60 3.lE6 

50 2. 6E6 

40
1 

2.lE6 

3o1 l.6E6 
20 l.OE6 

lO_ 5.2E5 

O·-'-.--.--.--.,......,........,...."'T"'"......-....,........,.......,.......,.-...,.--.--.--.--.,......,........,...."T"""......-....,........,......,.......,.......,.._,........,__,,........--.--.,......,........,...."'T"'" ....... ......,........,.......,.._,........,__,---r-0.0EO 
36:00 37:00 38:00 39:00 40:00 4l:OO 

rile:T980l64 ll~S63 Acq:7-JJUl-98 Ol:07::J6 EI+ Voltage SIR 70T 
SlJ.6775 r:4 EzprNDB5US 
TRIANGLE LABS Tezt:'ZLil44376 l37-l40 INJ. TINE • Ol:09 
lOO 

361l2 

36:37 

37:27 

37:55 

38:59 

39::.27 

40rl8 
39155 

40:5:.2 

4l:36 

42: 00 Tillle 

8.0EJ 

7.2EJ 

6.4E3 

5.6E3 

4.8E3 

4.0EJ 

3.2EJ 

2.4EJ 

l.6EJ 

lO 8.0E2 

D·-'1...,.--.--.--..-........ ....--.-...... ....--..--.-................ --..--.--...-..-....-"'P""......-...... ......,.... ............ .....,.. ________ --.--~------------~----------~o.oEo 
36:00 37:00 38100 39:00 40:00 .fl: 00 4:J: 00 1'.iae 
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1 •1 : o ge 
457.7377 ,,4 BSUB(256,30,-3.0} PJOJ(7,5,3,0.05\,256.0,l.OO\,,,T} ZZp1BDBSUS 
T1lIAM;LE LABS Tazt:'l'Lil44376 137-140 INJ. rIJtZ • 01:09 
100 A2. OE5 4.3E4 

. 80 3.4E4 

60 2.6E4 

40 l.7E4 

8.5E3 
Al..24E4 

O.OEO 
40:48 40:54 41:00 41:06 4lll2 41:18 41:24 rue 

7ile:T980l64 ll-563 Acq:7-J14N•98 01:07126 EI+ Voltage SIR 70T Noise:62 
459.7348 7:4 BSUB(256,30,-3.0} PJOJ(7,5,3,0.05\,248.0,l.00\,7,T} ZZp:BDB5US 
TRIANGLE LABS Tezt:1'Lil44376 137-140 INJ. 1':oa: • 01:09 
lOO A3. SES 7.0E4 

80 5.6E4 

60 4.2E4 

40 2.8E4 

:zo l.4E4 

O.OEO 
40:48 40:54 41:00 41:06 41:12 4l:l8 41:24 Ti.me 

,ile:T980l64 ll-563 Acq:7-JAN-98 01:07:26 EI+ Voltage SIR 70T Noise:63 
469.7779 7:4 BSUB(:Z56,30,-3.0) PKD(7,5,3,0.05\,25:Z.O,l.00\,7,T) Ezp:NIJB5US 
TRIANGLE LABS Tezt:TLI#44376 137-140 INJ. TINE • 01:09 
100 Al. lE7 2.0E6 

80 l.6E6 

60 l.2E6 

40 7.9£5 

:zo 3.9E5 

O.OEO 
40:48 40:54 41:00 41:06 4lil:Z 41:18 41:24 Ti.me 

:l'ile:T980164 11-563 Acq:7·JAN-98 01:07::16 EI+ Voltage SIR 70T Noise:49 
471.7750 7:4 BSUB(:Z56,30,-3.0) PKD(7,5,3,0.05\,196.0,l.OO\,r,r) Ezp:NDB5US 
TRIANGLE LABS Tezt:1'Lil44376 137-140 INJ. TINE • Ol:09 
100 Al. 5E7 2.2E6 

80 l.8E6 

l.3E6 

40 8.8E5 

20 4.4E5 

O.OEO 
40:48 40:54 4l: 00 4l: 06 41 :l:Z 41:18 41:24 Ti.me 

rile1T980164 ll-563 Acq17-J14N·98 01:07:26 EI+ Voltage SIR 70T 
430.97:19 114 Ezp1NDB5US 
TRIANGLE LABS Tezt:TLil44376 137-140 INJ. TIKE • 01:09 
lOO 40:51 4 ·00 41•06 4l:l:Z 4l:l8 5.lE6 

4.lE6 

60 3.lE6 

40 2.0E6 

:zo l.OE6 

0-+-....-......................... -...---....-.--..-............ ..,......,...."'T'"....,......,.......,....,.-..,~,--..-...-.,......,.... ............ ....,.......,......,.......,....,.-..,__, ...... ,......,......,......,...."'T'"....,...-+- O.OEO 
40148 40:54 41:00 41:06 4l:l2 4l:l8 41:24 :ru. 
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' . ' 
i ·• ~ 
l I 
i I. 
i 
I 

I 
• ~ !'-----+--

5. 

Rer. ws ZC.2.S825 Peak top 
HeLght 3.12 •JOI.ts Sim 299 ppt 

Sy..~:s f.i.Le na tmas 
Data rlle naae A:TS88161 

_.....,__--i Resd.ut Lon 10099 
~ lUber 2 
Ioni.zat i.on !llde EI• 
Swi.tchLng Ym.Tf!Cl 
ReF. aasses 252.9825, . 416.Si68 

m.;~ A 293 J 331 . S ~ 
S J4 K 332 T 3i9 
C 306 L 334 U 3i'6 

. D 316 ~ 340 Y 410 . 
E 318 M 342 
f' 329 0 352 

--~---1 G 322 P 354 
H ~ Q ~ 
I 331 R 358 

Chcmel I 330.SiS2 . Peak toe 
Hei.glt 2 .94 t.dts Span 21 ppl · 

369 



Fi e:T Acq: -JAN-9 EI+ Vo tage SIR 70T 
303.9016 F:2 Exp:NDBSUS 
Sample Text:TLI#44376 137-140 01:09 File Text:TLI#44376 137» 
100 4.3E6 

BO 3.4E6 

60 2.6E6 

40 l.7E6 

20 B.6E5 

O....i,......,,.-......,.~=-.--r-..----.-.--.-....-...:::::r=;==-"T-..=;:::....,._-r-,_....,-.--,-.....-,.-,.-.---.--r--,_.,.--.--.-T""""""""T-.--._;::::::;=:;r=;:::....,_-r--r-.-.---.-..;:::::;:::::=r=;:::::::;:-LO.OEO 
24:36 24:42 24:48 24:54 25:00 25:06 

File:T9B0164 #1-810 Acq:7-JAN-98 01:07:26 EI+ Voltage SIR 70T 
305.89B7 F:2 Exp:NDBSUS 

2 5: 12 . 25:18 Time 

Sample Text:TLI#44376 137-140 01:09 File Text:TLI#44376 137» 
100 5.5E6 

BO 4.4E6 

60 3.3E6 

40 2.2E6 

20 1.1E6 

o__..._,~...-p=::::::;:::.....--.--r-..---i.---.---,--.=:::;=f-T-T_,...,~..--,r-r~~....-..---.---,--r--r-..--.-.---.--....-..--.-.---r=:-==r==r==;~-.--.-..--,-.--;:=.=r=r=;r===;:~o.oEo 
. 24:36 24:48 24:54 25:00 25:06 25:12 25:18 Time 

File:T980164 #1-810 Acq:7-JAN-98 01:07:26 EI+ Voltage SIR 70T 
315.9419 F:2 Exp:NDB5US 
Sample Text:TLI#44376 137-140 INJ. TIME= 
100 

80 24:35 

60 

40 

20 

Text:TLI#44376 137» 
~ 1.9E4 

1'~1/{JJ 1. 6E4 

1. 2E4 

7.8E3 

3.9E3 

0 -L.-~~...----.~-.---.-,---,~-.--.-....-.--.--.---.---.-..-.-.--.---r-,---,,-,.---.--.-..,---.--.---.----.--......-.--.---.--.-......-.---,---.----.--....-.,--,-.----,---.-,--,-.---'-0.0EO 
24:36 24:42 '24:48 24: 54. 25:00 25:06 25:12 25:18 Time 

0 
r
C"1 



Fi e: Acq: -JAN- EI+ Vo age SIR 'l' 
319. 8965 F:2 Exp:NDB5US 
Sample Text:TLI#44376 137-140 INJ. TIME 01:09 File Text:TLI#44376 137» 
100 2.9E5 

80 2.3E5 

60 1.7E5 

40 1.1E5 

20 5.7E4 

0.-i,...."'l""""f~.,-,r-r--r-i~::::;:::::~"'i=r-T-r=r=F4-..---.---.--r-r--.--r-r--.--r--r-.--r--r-,-l'-r--.-r-..,.--;~=;=;r=:;:::-,-,~-.--.,..::::;:::=;=;;==;:::~..--.---.--~=T=i"""i-L0.0EO 
25:48 25:54 26:00. 26:06 26:12 26:18 26:24 

File:T980164 #l-810 Acq:7-JAN-98 01:07:26 EI+ Voltage SIR 70T 
321.8936 F:2 Exp:NDBSUS 
Sample Text:TLI#44376 137-140 INJ. TIME 
100 

80 

60 

40 

20 

25:48 25:54 26:00 

Al.62E5 

26:06 26:12 26:18 26:24 
File:T980164 #1-810 Acq:7-JAN-98 01:07:26 EI+ Voltage SIR 70T 
331.9368 F:2 Exp:NDBSUS 
Sample Text:TLI#44376 137-140 !NJ. TIME= 
100 

80 

26:30 ·26:36 26:42 Time 

26:30 26:36 26:42 

01:09 File Text:TLI#44376 137» 
3.6E6 

2.9E6 

60 -- - - - - -- - - · - -- - -2 ;-2E6- -

40 1. 4E6 

20 7.2E5 

0-1.-......... _,......_,r--r-.--.......... -.-_..._,......_,,-,--r-T""-r.....,_,~-.--,--,r-r---r-~:=r=~---.---..-.--.--,-,.---.-..:;:::::=r=r...,-'r-r......,....,.-,--r-..,--,r--T"-,=r==r=-'r-r-.-...,.....,J_O.OEO I I I 
25:48 25:54 26:00 26:06 26:12 26:24 26:30 26:36 26:42 Time 



File:T9B0164 #1-810 Acq:7-JAN-98 01:07:26 EI+ Vo 
355.8546 F:2 Exp:NDB5US 

'l' 

Sample Text:TLI#44376 137-140 TIME 01:09 File Text:TLI#44376 137» 
100 7.4E5 

BO 5.9E5 

60 4.4E5 

40 3.0ES 

20 1.5E5 

0-1.---.-~...---~....--.----....--...;,...-=-~.....---.-~..=::::::;::..~~-.-1L.....~--.---...~-.--~-==:;::=,.,,,...__,~-.---...---.--=-~------.LO.OEO 
28:30 28:36 

File:T980164 #1-810 Acq:7-JAN-98 
357.8516 F:2 Exp:NDB5US 
Sample Text:TLI#44376 137-140 
100 

80 

60 

40 

20 

28:42 28:48 
01:07:26 EI+ Voltage SIR 70T. 

INJ. TIME 

. 28: 54 Time 

01:09 File Text:TLI#44376 137» 
1.0E6 

8.0E5 

6.0E5 

4.0E5 

2.0E5 

0 _J__,...~~-.-~r--"""T"---.~-r----'-r-=::Y::::::::~~..-----r---.----,-J--.~...--.-~...---__:;:::.==r==.,,,,...--.~~"""""F==:;:::::._-r-~.---.----J-0.0EO 
28:30 ·20:36 

File:T980164 #1-810 Acq:7-JAN-98 
367.8949 F:2 Exp:NDB5US 
Sample Text:TLI#44376 137-140 
100 

80 

60 

40 

20 

28: 42 28:48 
01:07:26 EI+ Voltage SIR 70'1' 

TIME = 

28:54 Time 

01:09 File Text:TLI#44376 137» 
4.7E3 

3.BE3 

2.BE3 

1. 9E3 

9.SE2 

0 -'-~~~---r---.---.----.~--.---...~-.--~~..-----r---..---.---..~-.---~~..-------r---.---.---.-~-.---~~.-----r---,r---.---r-0.0EO 
28:30 28:36 28:42 28:48 28:54 Time 

bf~ 
'(':~ y 



Fi e:T Acq: -JAN-
373 .8208 F:3 Exp:NDBSUS 
Sample Text:TLI#44376 137-140 
100 

80 

60 

40 

20 
A4.25E4 

El+ Vo tage SIR T 

01:09 File Text:TLI#44376 137» 
5.8E4 

4.7E4 

3.5E4 

2.3E4 

1.2E4 

. O_j_::;;:::::::=;:==~=='""""'==;==~===r==="'F=!1=.====r~=r=~,,,J=~r====r~=;=~=;=~r====r:=d::::;::_~:::===::==::;:==::;:==::.t..o.oEO ,-
34: 0 B 34:10 34:12 34:14 34:16 34:18 34:20 34:22 34:24 34:26· 34:28 34:30 Time 

File:T980164 #1-396 Acq:7-JAN-98 01:07:26 EI+ Voltage SIR 70T 
- 375.8178 F:3 Exp:NDB5US 

Sample Text:TLI#44376 137-140 
100 

01:09 File Text:TLI#44376 137» 
4.8E4 

80 3.8E4 

60 2.9E4 

40 1.9E4 

20 9.5E3 

O_j_.::;=:==:;::::::==:;;:;;~~============1!::=;:::::::========!=============:;========::L~::::::::::::::::::::::::=:=:::::==:::;:LO.OEO 
34:08 34:10 34:12 34:14 34:16 34:18 34:20 34:22 34:24 34:26 34:28 34:30 Time 

FileiT980164 #1-396 Acq:7-JAN-98 01:07:26 EI+ Voltage SIR 70T 
-383.8639 F:3 Exp:NDB5US 

Sample Text:TLI#44376 137-140 INJ. TIME 
100 

01:09 File Text:TLI#44376 137» 
1.7E6 

BO 1.3E6 

60 1_0E6 

40 6.7E5 

20 3.4E5 

0..L-..-~-r----..~~~...--=;::::::::=-,_~-r-~.------.--~-.--~.------.-~--r-===:;====;:===r====r===r===r====""-"==;~-,..~-rt..0.0EO 
34:08 34:10 34:12 34:14 34:16 34:18 34:20 34:22 34:24 34:26 34:28 34:30 Time 



1 e:T Acq: -JAN- EI+ Vo age SIR 'l' 
389 .8156 F:3 Exp:NDB5US 
Sample Text:TLI#44376 137-140 01:09 File Text:TLI#44376 137» 
100 4.5E4 

80 3.6E4 

60 A4. 99E4 2 · 7E4 

40 1.8E4 

20 9.0E3 

ol,_:::::::::.;::::::;:::::::=;:::~~:==::;::=::::::::::=::::::~==:::;:==:;::==:::;::::==!.==::;:::==::;::==:;=::::::;=:==:;;:::=~~~:::::==::::::::::::::=::::=:;::::::::__1.o.oEo 
33:26 33:28 33:30 33:32 33:34 33:36 33:38 33:40 33:42 33:44 33:46 33:48 33:50 Time 

File:T980164 #1-396 Acq:7-JAN-98 01:07:26 EI+ Voltage SIR 70T 
391.8127 F:3 Exp:NDB5US 
Sample Text:TLI#44376 137-140 01:09 File Text:TLI#44376 137» 
100 3.6E4 

80 2.9E4 

60 A4.06E4 2.2E4 

40 1.5E4 

20 7.3E3 

0-1..--==::==:==:::=:=_,__=:....:=:=:=:::::::;:::::::::=..,...-::~==:::;:::=::;::=:::::::==:::::;!:=:::===;:::::~==~=;:==::;::::::=;:::::::=.-.--::::::::===:=::==:==._j:_o.oEo 
33:26 33:28 33:30 33:32 33:34 33:36 33:38 33:40 33:42 33:44 

File:T980164 #1-396 Acq:7-JAN-98 01:07:26 EI+ Voltag~ SIR 70T 
33:46 33:48 33: 50 Time 

401.8558 F:3 Exp:NDB5US 
Sample Text:TLI#44376 137-140 
100 

= 01:09 File Text:TLI#44376 137» 
3.3E6 

80 2.6E6 

60 2.0E6 

40 1.3E6 

20 6.5E5 

0...1.....~.......-~.....-~~.......-~.....---T"-=:::;::::::::..._.----.-~--.--:.---..-------.-~-.-~~--r-~...--~~---r-~,..:=:::=:;:==::;:===r===r====;==-.LO.OEO 
33:26 33:28 33:30 33:32 33:34 33:36 33:38 33:40 33:42 33:44 33:46 33:48 33:50 Time 

674 
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Fi e:T Acq: -JAN-98 
457.7377 F:4 Exp:NDB5US 
Sample Text:TLI#44376 137-140 
100 A2. 

80 

60 

40 

20 

EI+ Vo tage SIR T 

INJ. TIME 01:09 File Text:TLI#44376 137» 
4.4E4 

3.5E4 

2. 6E4 

1. 7E4 

8.7E3 

O..i;::=:;:::::::;::=;=::::::;:::::::;==;=::=;:=::::;:::::::;:=::::;=:;:=::::;:=:;=;;~;==;;==;==T,==rl=r===rli=::::::::::::::::::;:::-.-:::::;::_~:::;:::::=;:::::::;::::::::;=:::;=~:;:::'.'.::~~~~~~:::::;::::::::-LO.OEO 
4 O : 2 4 4 O : 3 6 4 O : 4 8 41 : O O 41 : 12 41 : 2 4 · 41 : 3 6 41 : 4 8 Time 

File:T980164 #1-563 Acq:7~JAN~98 01:07:26 EI+ Voltage SIR 70T 
459.7348 F:4 Exp:NDB5US 
Sample Text:TLI#44376 137-140 
100 

INJ. TIME 01:09 File Text:TLI#44376 137» 
7.1E4 

80 5.7E4 

60 4.2E4 

40 2.8E4 

20 l.4E4 

0...J.;===;:::=i"'==;:::::::::;::==r==r==r=~:::;=::;=:;===;:=~~r:=;==;;==y==;:==r~c:::;:::::::::;:::=;:::::~==;::::~~=;=:::;=:;=:::::;=::;==;==r=:;;:::=;==;==r~~=r===;--LO.OEO 
40:24 40:36 40:48 41:00 41:12 

. File:T980164 #1-563 Acq:7-JAN-98 01:07:26 EI+ Voltage SIR 70T 
469.7779 F:4 Exp:NDB5US 

41:24 41:36 41: 48 Time 

Sample Text:TLI#44376 137-140 INJ. TIME 01:09 File Text:TLI#44376 137» 
100 2.0E6 

80 1.6E6 

60 1.2E6 

·40 7.9E5 

20 3.9E5 

Oi_--.---.---.--.--.---r--.--.--~..--..--....-r=:;__.,,__,--..--.--,---..::::::;:::::::;===;=~_,,_...,_..,_~.__..--.,...-,--,.-..,r--t~-,--r-r-..--r--.--.-LO.OEO 
40:24 40:36 40:48 41:00 41:12 41:24 41:36 41: 48 Time 

\0 
l ~· 
('") 



TLI Project: 
Client Sample: 

44376. 
137-140 ( ~ -

Method 23 TCDDffCDF Analysis (DB-225) 
Analysis File: . P9801f" 

Client Project: 
Sample Matrix: 
TLI ID: 

Sample Size: 
Dry Weight: 
GC Column: 

. 2.3,7,8-TCDF 

Culp Aluminum Alloys 
M23TRAIN · Date Received: 12117/97 
194-59-9A-9D Date Extracted: 12129/97 

Date Analyzed: 01/10/98 

1.000 
n/a 
DB-225 

0.69 

2.9 

Dilution Factor: n/a 
Blank Ftle: X980083 
Analyst: WK 

72.5 40%-130% 

Spike File: 
I Cal: 
ConCal: 

SPC2NF04 
PF22206 
P980164 

% Moisture: n/a 
% Lipid: n/a 
% Solids: n/a 

0.74 23:06 

0.77 23:04 

Data Reviewer. ----=C"'-7_·7 ______ 0111119s 

Triangle Laboratories, lnc.3 
801 Capitola Drive • Durham, North Carolina 27713 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

Page 1 oft CNP ...PSll "2.01. URS 6.10.oll 

Printed: 13:36 01111/98 

376 



Initial •... Date .•• 

Data Revi- By: ~ _{ 1.JL!fl Calculated Noise Area: 2.00 

'l'he Total Area for each peak with an ion abunc:lance ratio outside 

ratio limits bas been recalculated according to method requirements. 

Page No. l Listing of P980l69B.dbf 

Ol/ll/98 Matched GC Peaks I Ratio I Ret. Time 

Compound/ I 
M_Z •••• QC.Log Omit Why . .RT. OK Ratio Total.Area ... Area.Peak. l .. Araa. Peak. 2 •. Rel . RT Compound. Name .. IO .. Flags. 

I 

I 

TCOP 0.65-0.89 

304-306 DC NL 0:00 RO l.24 l.54 

DC WL 18:16 0.82 18.19 

18:30 0.82 l,472.09 664.54 

18:46 RO l.16 40.29 26.48 

18:57 RO 0.61 32.55 14.16 

19:01 RO 1.42 27.33 21.88 

19:09 0.85 l.26. 48 58.28 

19:30 0,69 l,252.24 513.30 

19:37 0.72 l,281.24 538.03 

19:45 0.78 2,406.31 l.056.33 

19:56 0.74 981.93 417.11 

20:03 0.84 137.85 62. 85 

20:14 0.75 936.34 400.04 

20:23 0.87 2,379.56 l, 106. 70 

20:29 0.75 l,132.72 486.26 

20: 38 0.73 3,l00.95 1,306.96 

20:47 o. 72 1,057.33 443 .44 

21: 11 0.74 6,295.95 2,674.17 

21:23 0.65 9.99 3.94 

21:26 0.65 15.48 6.07 

21:36 0.76 1,105.69 475.78 

21:43 0.65 257.76 101.69 

21:51 0.75 1,091.00 465.86 

22:06 0.74 l,132.08 479.95 

22:20 0. 72 252.44 105.63 

22:29 0.73 ·1,246.59 527. 71 

22:56 o. 75 937.02 400.29 

23:06 o. 74 566.74 241.13 

23:17 0.72 1,026.34 431.06 

23:34 0.74 1,139.93 483.23 

23:42 0.73 817.41 345.61 

24:29 0.71 499.46 207. 29 

DC ~ 24:37 RO 0.58 2.64 

25:14 0. 72 77.90 32.50 

25:22 0.89 4.39 2.07 

304-306 1,32 Peaks 32,841.38 

l3Cl2-TCDP .0.65-0.89 

316-318 DC NL 0:00 RO 1.16 3.13 
I 

DC WL 18:30 RO 0.61 7.68 

DC WL 20: 10 0.86 15.36 
I 

DC WL 20:31 0.79 26.88 

DC WL 21: 18 0.88 10.16 

Triangle Laboratorl~. Inc.® Analytical Services Division 
801 Capitola Drive • Durham, North Carolina 27713 

I 

Phone: (919) 544-572~ •Fax: (919) 544-5491 

0. 793-l. lOl 

0.000 

0.792 

807.55 0.802 

22.76 0.814 

23.09 0.822 

15.44 0.824 

68.20 0.830 

738.94 0.845 

743.21 0.850 

l,349.98 0.856 

564.82 0.864 

75.00 0.869 

536.30 0.377 

1.272.86 0.384 

646.46 0.888 

1,793.99 0.895 

613.89 o. 901 

3,621.78 0.918 

6.05 0.927 J 

9.41 0.929 J 

629.91 0.936 

156.07 0.941 

625.14 0.947 

652.13 0.958 

146.81 0.968 

718.88 0.975 

536.73 0.994 

325.61 1.001 2378-TCDF AN 

595.28 1.009 

656. 70 1.022 

471.80 1.027 

292.17 1.061 
1.067 

45.40 1.094 

2.32 1.100 

0.957-1.043 

0.000 

0.802 

0.874 

0.889 

0.923 

J 

Printed: 13~1/11/98 

3 t' 



Paqe No. 
01/11/98 

Campol.IZld/ 

Listing of P980169B.dbf 
Matched GC Peaks I Ratio I Ret. Time 

M_z •..• QC.Log Omit Why •• RT. ox R.atio Total.Area •.. Area.Peak.1 •• Area.Peak.2 •. Rel.RT Campol.IZlct.Name .. ID •. Plags. 

oc WL 21:35 RO 1.02 14.73 0.936 
oc WL 21:47 0.82 15.14 0.944 

23:04 0.77 3,161.05 1,372.31 1,788.74 1.000 13C12-2378-TCDP ISO 
23::19 RO 1.15 6.78 4.39 3.83 1.018 
23:41 RO 1.14 9.19 5.93 s:19 1.027 

oc WH 25:12 0.65 29.58 1.092 
316-318 3 Peaks 3,177.02 

----------------------- Above: TCDP I TCDD Pollowa ----------------------

13C12-TCDD 0.65-0.89 0.907-1.093 
332-334 DC NL 0:00 RO 2.11 1.29 0.000 

20:-30 RO 1.00 9.84 5.56 5.56 0.948 
21:38 0.80 2,519.14 1.116.05 1,403.09 1.000 
21:54 0.81 3,142.22 1. 409. 65 1,732.57 1.012 
22:40 0.80 26.63 11.83 14.80 1.048 
23:17 RO o. 53 4.87 2.12 4.03 1.076 

PC WH 23:57 RO 0.90 - 4. 76 1.107 
DC WH 24:13 RO 1.21 11.45 1.119 
PC WH 24:32 RO 0.62 26.85 1.134 

332-334 5 Peaks 5,702.70 

Column Description ............ ·~y· Code Description ......... QC Log Desc ........ . 

M_Z -Nominal Ion Mass(es) 
.. RT. -Retention Time (rrm:ss) 
Rat.1 -Ratio of M/M+2 Ions 

WL-Below Retention Time Window A-Peak Added 

OK -RO=Ratio Outside Limits 
Rel.RT-Relative Retention Time 

*** End of Report ••• 

WH-Above Retention Time Window 
SN-Below SigDal to Noise Level 
<M-Below Method Detection Limit 
NL-Channel Specific Noise Level 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive • Durham, North Carolina 2n13 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

K-Peak Kept 
D-Pealt Deleted 
T-Time Changed 
M-Pealt Area Changed 
N-Name Changed 
X-Bther Interfereilce 

13C12-2378-TCDD ISl 
13C12-1234-TCDD RSl 

Printed: 13:22 01/11/98 

378 



Acq: + o ge 
303 .90l6 BSUB( 256, 30, -3. 0) P!CD( 5, 3, l, 0. l0\,2l64. 0, 0. 00\, r,r) 
'nlIANr;LE LABS Tezt:l37-l40 TLil44376 
lOO A2. 7E7 

Al.llE7 
4.lE6 

80 3.3E6 

. 60 2.SE6 

Al.06E7 
40 l.6E6 

20 8.2E5 

O·~~...;,.,.-....-...::;.~I ..,...t.~.j.....;J-.P,.1,--....,..~.,.l-~,.._~,._,t...-µl..,~'-Jo..L,.l.L.,..i...,.-..i......,i:~~-+-'r-............. -.-....... t...:>-.--.-...,... ................... .+-o.oEO 
l9;oo; 20:00 21:00 22:00 23:00 24:00 25:00 Tillle 

File:P980l69 11-922 Acq:lO-J"AN-1998 15:13:15 EI+ Voltage SIR 70P Noise:433 
305.8987 BSUB(256,JO,-J.0) P1CD(5,J,l,O.l0\,l732.0,0.00\,r,r) Ezp:DB225 
'nlIANGLE LABS Tezt:lJ7-l40 TLil44376 
lOO ' A3. 2E7 5.5E6 

80 Al.27E7 4.4E6 

60 J.JE6 

Al.JSE7 
40 2.2E6 

20 l.lE6 

o,_.,,....i..,...:....,.-,....-,.....:;.;......,J-,.J.-~.;t..--?-4-+""...,._...,.._~..,........,.......,_...,._...+:~:..+--+-.._,..'-r-l...,...-.J.--i-~~-+..i,....i..,._,._,._,.~:i......,--,--,,...-~.--.--~o.oEo 
l9~oo' 20:00 2l:OO 22;00 23:00 24:00 25:00 Tillle 

File:P980l69 ll-922 Acq:lO-JAN-1998 l5:lJ:lS EI+ Voltage SIR 70P Noise:l024 
JlS. 9419 BSUB( 256, JO, -3. 0) PJCD( S, 3, l, 0. lO'\, 4096. O, 0. 00'\, P,F) Ezp :DB22S 
TRIANGLE LABS Tezt:l37-l40 TLil44376 
100 I Al. 7E7 J.OE6 

80 2.4E6 

60 l.8E6 

40 l.2E6 

20 6.lE5 

o...._, __ __,__,__,,...-,....:..,.......,......,.......,..-.,......~..-.,._.,..-.,..-.,..--.--.-....--,-..,-...,.......,.......,......,......,......,.......,_-+.....,.......,...-.-....,.......,.......,......,........,.-..,.--.--.--.-..,--,--~O.OEO 
l9:00

1 

20:00 2l:OO 22:00 23;00 24:00 25:00 Time 
File:P980l69 ll-922 Acq:lO-JAN-1998 lS:lJ:l5 EI+ Voltage SIR 70P Noise:886 
317.9389 BSUB(25~,30,-3.0) P1CD(5,3,l,O.l0'\,3544.0,0.00'\,F,F) Ezp:DB225 
TRIANGLE LABS Tezt:lJ7-l40 TLil44J76 
100 I Al. 9E7 3.8E6 

80 J.lE6 

60 2.3E6 

401 

2:.~1...,......,......,......,.......,..._,..,_,_....,..._,......,.......,..-"" ...... _.,.-.,......,.-.,--.--,--,--,__,.....,......,,._,,.._,._,,.._,--1.;.......;~--.--.................. ~~-------.--.---------,1....::::: 
l9:ooi 20:00 21:00 22:00 23:00 24:00 25:00 Tillle 

l.5E6 

File:P980l69 ll-~22 Acq:lO-.ntN-1998 l5:l3:l5 EI+ Voltage SIR 70P 
375.8364 Ezp:DB225 
TRIANGLE LABS TEk:t:l37-l40 TLI/1443 76 
100 l8·3l I l.8E4 

I 
I 

80 l.4E4 

60 
23:02 l.lE4 

40 7 .lE.3 

20 3.5E3 

o.......,__,,--.__,_,.__,-+-o-......,.......,.......,.--r.....,........,..._,.._,.._,...-r....,......,.....,.......,......,....-,.--,.-....-.,......,......,.._.,.._.,.........,........,......,_.,......,.......,.......,.......--,--,.--.--.--.--.~0.0EO 
19: 00 20:00 21: 00 22:00 23:00 24:00 25:00 2":f.ae 

3-c !v 



.l. e: P Acq: • + o ge 
319.8965 BSUIJ(256,30,-3.0) PJCD(5,3,1,o.10,,2416.o,o.oo,,r,rJ 
TRIANGLE LABS Tezt:l37-l40 'l'Lil44376 
lOO A9. 9E6 2.7E6 

80 2.lE6 

60 A7. 07E6 l.6E6 

40 l.lE6 

20 
A2.00E6 

5.4E5 

O.J....,_.L.,...l..,,__..,....-4-~...,.........,.-.1.,-.l..+-""'iL-.lor--'l"'~--.-"~+--i'C..,_...,......,..""""'l'-..,=-i--..--...-~...,......,.........,. __ ,..........,.... ....... ...,..._,....LO.OEO 
20:00 21:00 22:00 

File:P980l69 ll-922 Acq:l0-J11N-l998 l5:l3:l5 EI+ Voltage SIR 
321.8936 BSUIJ(256,30,-3.0) P1CD(5,3,l,O.l0,,5020.0,o.oo,,r,r) 
TRIANGLE LABS Tezt:l37-l40 'l'LI#44376 . 
100 Al. 4E7 

80 

60 A8.85E6 

40 

20 
Al.66E6 A2.47E6 

23: 00 
70P Noise:l255 
Ezp:DB225 

24:00 T.illle 

J.5E6 

2.8E6 

2.lE6 

l.4E6 

7.lES 

0..J....,....i....,...l..,.......,..---',......:~...,........,..-..:;,-l..+-llo..r'--lo:---.-L-"r-...,..-"'r-"'-,._-f""...,__,..__,--'F'"--P-r--...--..-..,........,....-.,.--,.--r-...,....--.--,.-..,..-L-0.0EO 
20:00 21;00 22:00 23:00 24:00 Time 

File:P980169 #l-922 Acq:lO-JAN-1998 15:13:15 EI+ Voltage SIR 70P Noise:614 
327.8847 BSUIJ(256,30,-3.0) PJCD(5,3,l,O.l0\,2456.0,0.00\,F,F) Ezp:DB225 
TRIANGLE LABS Tezt:l37-l40 TLI#44376 
100 A2. lE7 4.9E6 

80 Al.66E7 3.9E6 

60 Al.l2E7 2.9E6 

40 l.9E6 

20 A2.98E6 9. 7ES 

O.J.-,,..........,..::::...-~~::i...,..1.-~.,........:;:::.-,.........,.--,--.,..........-~~..-,,.1-~-r-....,...........,.--,. __ ,..........,.........,.........,....--..-.,-1.~...,.-....,......,..--,--.---.-J..O·OEO 
20;00 21:00 22:00 23:00 24:00 T.illle 

File:P980169 #l-922 Acq:lO-J'AN-1998 15:13:15 EI+ Voltage SIR 70P Noise:770 
331.9368 BSUB(256,30,-3.0) PJCD(S,3,l,O.l0\,3080.0,0.00\,F,F) Ezp:DB225 
TRIANGLE LABS Tezt:l37-l40 TLI#44376 
lOO Al. lE7 3.2E6 

80 Al .12E7 2.6E6 

60 l.9E6 

40 l.3E6 

20 6.5E5 

o......._.,._..,......,..........,. __ ,....._;,.........,...._,.........,,.........~..,..._,..--,.........~~-...~--~..,..... ........ --.--...... ...-................ --...--...--..--...-....--..--.--.--...--...... 0.oEo 
20, oo 21: oo :n, oo 23: oo 

lile:P980l69 #l-922 Acq:lO-J'AN-1998 l5:l3:l5 EI+ Voltage SIR 70P Noise:364 
333.9338 BSUB(256,30,-3.0) PJCD(5,J,l,O.l0\,l456.0,0.00\,r,r) Ezp:DB225 
TRIANGLE LABS Tezt:l37-l40 TLI#44376 
100 Al. 3E7 

24: 00 Time 

3.8E6 

3.0E6 

2.JE6 

l.5E6 

7.SES 

380 



File:P980l69 #l-922 Acq:l0-JAN•l998 15:13:15 EI+ Vol t:age SIR 70P 
303.90l6 Ezp:DB225 
TRIANGLE LABS Tezt:l37-l40 'l'I.Ill4 4 3 7 6 
lOO 20:23 

21·11 4.lE6 

80 3.3E6 

60 2.5E6 

40 l8:30 l.6E6 

20 8.2E5 

O~·..,....c...,...:..,....,....~:;-..,.-!..,.......,........:;t-;=>o~..-..-,....-~T""-T""""',....,._.-:.,...>-:r'-i~~..-.--.."--T~ ....... -+ ........ ~-r--.--.-....,., ..... -.-""T"' ................. -;-o.oEO 
l9:00 20:00 

File:P980l69 ll-922 Acq:lO·JAN-1998 
3l5.94l9 Ezp:DB225 
TRIANGLE LABS Tezt:l37-l40 TLil44376 
lOO , 

80 

60 

23:00 
EI+ Voltage SIR 70P 

23•04 

24: 00 25:00 Time 

3.0E6 

2.4E6 

l.8E6 

40 l.2E6 

20 6.lE5 

O...J...,.......,.......,.......,.......,,..-,.,-.--.--...-....-....--....... ..-..,.....,... ...... ,.....,.... ...... ...,.....,.. ...... ...,..._,......,......,......,......,......,..-+---.---.--.-........ ....,.. ............... ---. .............. -,---...-.--.--~o.oEO 
l9:00

1 
20:00 2l:OO 22:00 23:00 24~00 25:00 Time 

File:P980l69 #l-922 Acq:l0·JAN-l998 l5:l3:l5 EI+ Voltage SIR 70P 
3l9.8965 Ezp:DB225 
TRIANGLE LABS Tezt:l37-l40 TLil44376 
100~ l9·20 2. 7E6 

9oj 2.2E6 

60j 19:54 l.6E6 

:00°·~· ...... ..,......,.... ............ ...,..J....-l..,-.....,..--4-....1,-.....,.....,..-.t,.~l..).,"-4...-~....-....... ~2~i-'~s~6.,......,.......,......op-'f'-....--..--...-..-..-..-.,...-...-....-.,... ........ -.-........ ...,.. ........ ....,....-+-~:~:: ] 0. OEO 
l9:oo: 20:00 2l:OO 22:00 23:00 24:00 25:00 Time 

File:P980l69 #l-922 Acq:l0-JAN-l998 l5:l3:l5 EI+ Voltage SIR 70P 
331.9368 Ezp:DB225 
TRIANGLE LABS Tezt:l37-l40 'l'I.Iil4 43 76 
lOO~ 1 2l·54 3.2E6 

801 2l:38 2.6E6 
60 l.9E6 

40 l.JE6 

20 6.5E5 

0--,........,........,,_,,..-,..-.--.--..-..-..-..-..-.,...-....-..,........,..-,-..,......,.......,.......,..--+--+---.---.---.---.---.---.---.---.---.--.---.---.-__,......,......,..__,.......,......,.......,........,,.._,,....-~0.0EO 
24 ~ 00 25: 00 Time l9:00i 20:00 2l:OO 22:00 23:00 

File:P980l69 #l-922 Acq:l0-JAN-l998 l5:l3:l5 EI+ Voltage SIR 70P 
292.9825 Ezp:DB225 
TRIANGLE LABS Tezt:l37-l40 TLI#44376 
lOO~ l8·45 ' 19:36 20:l9 2l:52 22:43 23:09 

80 

60 

40 

20 

24:27 24:58 25:24 8.lE6 

6.5E6 

4.9E6 

3.3E6 

l.6E6 

0.....,.......,.......,........,........,,..-.-:-,..-...-...-....--..-..-..-.,...-....-........ -.--.--.--.-.....--.--.--.--.--.--.--.--.--.-...... -.--.--.--.-........ --.--......,......,..---.--........,.......,.......,~o.oEo 
l9:00 I 20:00 

File:P980l69 ll-922 Acq:l0-JAN-l998 
330.9792 Eip:DB225 
TRIANGLE LABS T~t:l37-l40 
l001 l8:57 I l9:53 

80 

60 

21:00 22:00 23:00 
15:13:15 EI+ Voltage SIR 70P 

24: 00 25:00 Time 

l.lE7 
,,.,.. ............. --i. 

8.6E6 

6.4E6 

40 4.3E6 

20 2.lE6 

o.....,.......,.......,........,r-:r-....+...-..-..--..-,--..-.,...-...-....--.-,...-.--.--.-.....-.....-...,... ............ _,.......,........,........,........,........,........,.......,..._,..._,........,.......,.. ........ ....,......,..__,.--........,.....,.....,~o.o&o 
l9:00 20:00 21:00 22:00 23:00 24:00 25:00 Thie 

381 
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Rer. laSS 292 .!25 Pea< tq> 
Hei.;t 1.4/ i.d.ts Spil 21 ppa 

Syste1 f lle na1e te225 
Data flle na1e A=P988169 

--+----4 Resoll.tloo UIJ 
~,.,... l 
loolztLoo ICde El• 
Swltchlng YCl TFII 
Ref I laSses 292.~, Jle.9161 

~-..~ A 292.9825 J nl.9792 
- B J3.i16 K l31.9JS 

C I15.8!17 L 333.m! 
D 315.9419 R 315.8364 
E 317.s:iS 
r 319.8$5 

~---+----1 G 321.8936 
H 32-'.8847 
I 3i.9i9'2 

Chm.. I nl.9792 Pea< t~ 
Heljt 1.87 i.d.ts ~ 21 ~ 



TLI Project: 
t lient Sample: 

44376 
CleanUpBlk 

Method 23 PCDD/PCDF Analysis (a) 
Analysis File: T980167 

Client Project: 
Sample Matrix: 
1LI ID: 

Sample Size: 
Dry Weight: 
QC.Column: 

2,3,7,8-TCDD 
1.2,3, 7,8-PeCDD 
1.2,3,4,7,8-1-IxCDD 
1.2,3,6,7,8-I-IxCDD 
1;2,3,7,8,9-I-IxCDD 
1.2,3.4,6,7,8-I-Ip<:DD 
1,2,3,4,6,7,8,9-()CDD 

2,3,7,8-TCDF 
1,2,3, 7,8-PeCDF 

'1,4,7,8-PeCDF 
,3,4, 7 ,8-1-IxCDF 

l,2,3,6, 7 ,8-1-IxCDF 
2,3,4,6,7,8-I-IxCDF 
1,2,3, 7 ,8,9-1-IxCDF 
1,2,3,4,6,7,8-HpCDF 
1,2,3,4,7,8,9-HpCDF 
1,2,3,4,6, 7 ,8,9-()CDF 

Total TCDD 
Total PecDD 
Total I-IxCDD 
Total HpCDD 

Total TCDF 
Total PeCDF 
Total I-IxCDF 
Total I-IpCDF 

Culp Aluminum Alloys 
I I 

12131197 
01107/98 

XAD Date Received: 
tu Oean-Up Date Extracted: 

1.000 
n/a 
PB-5 

' ! 
ND 
ND 
ND 
ND 
ND 
ND 

EMPC 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 

Date Analyzed: 

Dilution Factor: n/a 
Blank Ftle: T980152 
Analyst CRV 

0.003 
0.004 
0.005 
0.004 
0.004 
0.004 

0.02 

0.003 
0.003 
0.003 
0.003 
0.003 
0.004 
0.004 
0.003 
0.004 
0.004 

0.003 
0.004 
0.004 
0.004 

0.003 
0.003 
0.003 
0.003 

Page 1 of2 

Triangle Laboratories; Inc.~ 
801 Capitola Drive • Durham, North Carolina 2n13 
Phone: (919) 544-5729 '.• Fax: (919) 544-5491 

Spike File: 
I Cal: 
Con Cal: 

SPX23704 
TFSD177 
T980160 

% Moisture: n/a 
% Lipid: n/a 
% Solids: n/a 

JB_ 

Printed: 14:06 01/11/98 



TLI Project: 
Client Sample: 

13C12-2,3, 7,8-TCDF 
13C1r2.3,7,8-TCDD 
13C12-l,2,3,7,8-PeCDF 
13C12-l,2,3, 7 ,8-PeCDD 
13C12-l,2,3,6, 7,8-HxCDF 
13C12-l,2.3,6,7,8-HxCDD 
13C 12-1,2,3,4,6, 7 ,8-HpCDF 
13C12-l,2,3,4,6,7,8-HpCDD 
13C12- l,2,3,4,6, 7 ,8,9-0CDD 

13C12-l,2,3,7,8,9-HxCDF 
13Ca2-2.3 ,4,6, 7 ,8-HxCD F 

13C12-l,2,3,4-TCDD 
13C1:i.-l,2,3,7,8,9-HxCDD 

44376 
CleanUpBlk 

2.1 
2.2 
2.7 
3.1 
2.5 
32 
3.4 
4.3 
92 

3.0 
2.8 

52.5 
54.6 
68.7 
76.8 
63.7 
80.6 
84.9 

108 
115 

74.5 
69.2 

Method 23 PCDD/PCDF Analysis (a) 
Analysis File: T980167 

40%-130% 
40%-130% 
40%-130% 
40%-130% 
40%-130% 
40%-130% 
25%-130% 
25%-130% 
25%-130% 

40%-130% 
40%-130% 

0.72 
0.82 
1.41 
1.45 
0.51 
123 
0.44 
1.03 
0.89 

0.52 
0.51 

0.83 
123 

25:38 
26:19 
29:29 
30:29 
32:58 
33:40 
35:59 
37:04 
40:54 

34:17 
33:29 

. 26:08 
34:00 

Data Reviewer: _ __.6 ..... --.._-----'-7 __ -Z~------ 01111198 

Triangle Laboratories, Inc.~ 
801 Capitola Drive • Durham, North Carolina 2n13 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

Page 2of2 X237..PSR vWl. LARS 6.IO.D81 

Printed: 14:06 01/11/98 
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Initial .· ... D&ta .•. 

&:/>J L1.£1d Calculated Noise Area: 

'1• Tot!ll Area for eaCh peak with an ion abundance ratio outside 
.atio limits has been irecalculatad according to method requirements. 

! 

Page No. 
Ol/ll/98 

Compound/ 

l Listing of T980167B.dbf 
Matched GC Peaks I Ratio I Rat. Time 

0.78 

M_Z •••• QC.Log omit W1l;t .• RT. OK Ratio Total.Area ... Area.Peak.l .. Area.Peak.2 .. Rel.RT Compound.Name .. IO .• Plags. 

'l'CDP 

304-306 

304-306 

D 

D 

D 

l3Cl2-TCOF 
316-318 

316-318 

0.65-0.89 

DC NL 0:00 RO 1.36 
D SN 23:45 RO 1.17 

D SN
1 

24:03 RO 0.91 

D SN, 24:39 0.70 
DC sN 26:30 RO 1.84 

'.o Peaks 

' 
I o.65-o.89 

DC NL 0:00 0.89 
DC WL

1 

22:40 RO 
I 24:39 RO 

25:15 
25:38 

I 26: 03 

~ Peaks 

0.55 
l.00 
0.84 
0.72 
0.82 

1.17 
5.42 

3.81 
4.29 
0.87 
0.00 

l.21 
1.47 
4.16 

10.64 
2,270.60 

18.66 
2,304.06 

2.34 
4.86 

951. 54 

8.40 

-------1--------------- Above: TCOF I TCOD Follows 

"'COO 

~ 0-·322 
0 

320-322 

37Cl-TCOO 
328 

0.65-0.89 
. DC 

0 

DC 

DC 

0:00 0.89 

23: 55 RO 1. 79 
24:16 0.66 

SNj 24:20 0.77 
DC SN! 24:31 RO 0.51 
OC SN'1 24:38 0.70 
0C SN 1 24:44 RO 1.18 
DC SNI 24:52 RO l.33 

DC SNi 25:07 RO 0.32 
DC SN: 25:37 RO 1.82 
DC SN! 25:48 RO 0.32 
DC SN: 25:56 RO l.22 
DC SN! 26:09 RO 2.73 

I oc SNI 26:30 RO l.05 
DC SNj 26:53 RO 2.09 

DC WH~ 27:42 RO 1.57 
0 Peaks 
I 

oc NLI 0:00 
OC WL 23:33 
DC WLI 23:55 

OC WL: 24:09 
OC WL' 24:16 

I 

0.34 
2.73 
2.33 
0.53 
0.90 
0.80 
0.30 
0.27 

1.08 
1.58 
0.78 
1.13 
0.85 
0.99 
0.80 

0.65 
0.00 

0.17 
1.15 
0.60 
1.35 
0.51 

Triangle Laboratories, ~nc.® Analytical Services Division 
801 Capitola Drive • Durham, North Carolina 2n13 
Phone: (919) 544-5729 ~ Fax: (919) 544-5491 

0.876-1.072 
0.000 

0.927 
0.938 

0.962 
1.034 

0.961-1.039 
0.000 
0.884 

2.35 
5.78 

o. 962 
0.985 

1.319.06 1.000 13Cl2-2378-TCOF ISO 

10.26 1.016 

0.901-1.043 
0.000 
0.909 
0.922 
0.925 
0.932 
0.936 
0.940 
0.945 

0.954 
0.973 
0.980 
0.985 
0.994 
1.007 
l.022 
1.053 

0.924-1.076 
0.000 
0.895 
0.909 

0.918 
0.922 

Printed: 12:29 01/11/98 
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Paqe No. Liscing of T980167B. dbf 

01/11/98 Macched GC Peaks I RaCio I Rec. Time 

Caapound/ 

M_Z •••• QC. Log Omit Why .. RT. OK Racio Tot.al.Area ... Area.Peak.1 •. Area;Peak. 2 .• Rel.RT Compound. Name .• ID .• Plags. 

DC SN 24:24 0.47 

DC SN 24:31 0.77 

DC SN 24:38 0.28 

DC SN 24:40 0.30 

DC SN 24:51 0.59 

25:00 31.83 31.83 

DC SN 25:11 0.37 

DC SN 25:17 0.58 

DC SN 25:37 0.41 

DC SN 25:45 0.27 

DC SN 25:48 0.17 

DC SN 25:55 0.27 

DC SN 26:05 0.61 

DC SN 26:10 0.42 

DC SN 26:18 0.76 

DC SN 26:25 0.13 

DC SN 26:36 0.40 

DC SN 26:43 0.47 

26:54 1.49 1.49 

DC SN 27:10 0.16 

DC SN 27:16 0.19 

DC SN 27:20 0.37 

DC SN 27:26 0.23 

DC SN 27:42 0.50 

DC SN 27:45 .0.48 
328 2 Peaks 33.32 

13C12-TCDO 0.65-0.89 
332-334 DC NL 0:00 RO 1. 81 3.84 

DC WL 23:49 RO 1.48 4.18 

25:14 RO 0.64 9.63 4.19 

25:48 RO 3.11 3.89 6.84 
25:59 RO 0.58 2.30 1. 00 
26:08 0.83 2,797.47 1,266.48 
26:19 0.82 1,907.62 862.28 
26:39 0.88 35.05 16.45 
27:09 RO 1. 38 3.52 2.74 
27:16 RO 2.20 1.98 2.46 

332-334 8 Peaks 4,761.46 

----------------------- Above: TCDD I PeCDF Follows 

PeCDP 1. 32-1. 78 
340-342 DC NL 0:00 RO 0.81 0.63 

DC SN 27:43 RO 0.82 0.51 

DC SN 27:51 RO 0.54 0.41 

DC SN 27:55 RO 0.11 0.08 

D D SN 28:37 RO 1.95 5.64 
DC SN 28:48 RO 1.08 1.15 

DC SN 28:57 RO 0.94 0.53 
D D SN 29:13 RO 1.13 3.32 

DC SN 29:22 RO 0.78 0.77 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive • Durham, North Carolina 27713 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

0.927 

0.932 

0.936 

0.937 

0.944 

0.950 
0.957 
0.961 

0.973 

0.978 

0.980 

0.985 

0.991 
0.994 

0.999 37Cl-TCDD SURl 

1.004 

1.011 

1. 015 

1.022 

1.032 
1.036 

1.039 

1.042 

1.053 
1.054 

0.924-1.076 

0.000 

0.905 

6.58 0.959 

2.20 0.980 

1.73 o. 987 
1,530.99 0.993 13Cl2-1234-TCDD RSl 

1.045.34 1.000 13C12-2378-TCDD ISl 

18.60 1. 013 

1.99 1.032 

1.12 1.036 

---------------------
0.928-1.061 

0.000 

0.940 

0.945 
0.947 

0.971 
0.977 

0.982 

0.991 
0.996 

Printed: 12:29 01/11/98 
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Page No. 

01/ll/98 

Campound/ 

3 Listing ot T980167B. dbt 
Matched GC Peaks I Ratio . I Ret. Time 

) .z •.••. QC.Log Omit~ .. RT. OX Ratio Total.Area ... Area.Peak.l •• Area.Peak.2 •. Rel.RT Compound.Name •. ID •. Flags. 

D 

D 

340-342 

l3Cl2-PeCDP 

352-354 

352-354 

PeCDD 
356-358 

356-358 

D 

D 

l3Cl2-PeCDD 

368-370 

368-370 

HxCDP 

374-376 

D SN i 29:28 RO 1.02 

DC SN I 29:40 RO l.19 

DC SN I 29:48 RO 1.89 

D SN; 30:11 l.46 

DC SN! 30:20 RO 0.66 

DC SN I 30:53 RO 0.08 

DC SN I 31:08 RO 0.27 

DC WH I 31:23 RO 0.20 

Peaks 

1.32-1.78 

0:00 RO 0.91 

28:37 RO 2.16 

29:29 1. 41 

29:47 RO 0.85 
29:55 RO 0.77 

130: 10 RO 1.23 

I 31:07 1.46 

61 Peaks 

I 

-----~--~------------- Above: 

I 
I 1.32-1.78 

DC NL I 0:00 RO 0.94 
DC SN : 28: 55 RO 0.19 

D SN I 29:29 RO 2.54 

DC SN . 29: 45 RO 0.66 
DC SN : 30: 20 RO l.86 

D SN I 30: 30 RO 1.01 

DC 
I 

WH I 31:27 RO 0.85 

Oj Peaks 

1. 32-l. 78 

DC NL 0:00 RO 1.21 
30:29 1.45 

30:37 RO 1.24 

30:49 RO 0.56 

30:54 RO 0.68 
DC SN 31:11 RO 5.62 

4 Peaks 
I 

--------~------------- Above: 

1.05-1.43 
DC NL 0:00 RO 1. 93 
DC SN 31:56 RO 0.83 
DC SN 32:04 l.19 
DC SN 32:10 RO 2.33 
DC SN 32:14 RO 1.71 
DC SN 32:31 RO 1.67 
DC SN 32:31 RO 2.55 
DC SN 32:36 1.30 

2.02 

1.56 

l. 79 

2.75 

l.02 

0.30 
0.54 

0.35 

o.oo 

0.35 

4.08 3.46 
2,459.25 l,440.41 

6.88 4.18 
5.49 3.34 

14.84 9.02 
7.42 4.40 

2,497.96 

PeCDP I PeCDD Follows 

0.28 
0.69 

2.70 

0.74 
0.71 
l .9l 

0.36 

0.00 

0.28 
1,524.95 902.56 

151.19 91.90 
l.99 1.21. 

l.91 1.16 
l.81 

1,680.04 

PeCDD I KxCDP Follows 

0.60 
l.03 
2.04 

0.40 
0.47 

0.13 

0.25 
0.23 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive • Durham, North Carolina 2n13 
Phone: (919} 544-5729 •!Fax: (919) 544-5491 

0.999 12378-PeCDP AN 

l.006 

1.011 

l.024 23478-PeCDP 

1.029 

l.047 
1.056 

l.064 

0.864-1.136 

0.000 

1.60 0.971 
l,018.84 l.000 13Cl2-PeCOP 123 IS2 

4.90 1.010 

4.36 1.015 

7.36 1.023 l3Cl2-PeCDP 234 StllU 
3.02 l.055 

---------------------
0.937-1.021 

0.000 
0.949 

0.967 

0. 976 
0.995 

l. 001 12378-PeCDD AN 

1. 032 

0.869-1.131 

0.000 
622.39 1.000 13Cl2-PeCDD 123 IS3 

73 .99 1.004 

2.15 1.011 

l. 71 1.014 
1.023 

---------------------
'0.963-1.047 

0.000 

0.969 
0.973 
0.976 
o. 978 

0.986 

0.986 

0.989 

Printed: 12:29 01/11/98 



Page No. 
01/11/98 

Compound/ 

4 Listing of T980167B.dbf 
Matched GC Peaks I Ratio I Rat. Time 

M_Z .... QC.Log Omit Wby •• RT. OX Ratio Total.Area •.. Area.Peak.1 .. Area.Peak.:2 •. Rel.RT C0mpound.N&lll9 •. IO .. Flags. 

374-376 

13C1:2-HxCDF 
384-386 

384-386 

CC SN 32:52 RO 3.38 

CC SN 32:59 1.41 
CC SN 33:11 1.33 
CC SN 33:16 RO 7.75 
CC SN 33:20 RO 2.10 
CC SN 33:29 1.05 
CC SN 33:35 Ro· :2.78 

CC SN 33:44 RO 0.36 
CC SN 33:47 RO 0.62 
DC SN 34:32 RO 0.21 
DC WM 34:41 RO 0.:25 

CC WM 34:47 RO 0.56 
DC WM 34:51 RO 0.53 

O Peaks 

0.43-0.59 

DC NL 0:00 RO 1.33 
31:55 RO 0.42 

32:58 0.51 
33:29 0.51 
34:17 0.52 
34:40 RO 0.93 

5 Peaks 

0.83 
1.35 

0.28 
0.09 
0.22 

1.74 
0.20 

0.38 
0.23 
0.09 
0.20 

0.34 
0.29 
o.oo 

1.18 
3 .. 76 

2,092.55 
2,166.62 
1,845.56 

3.44 
6,111.93 

1.27 

703.16 
735.94 
630.45 

2.13 

Above: HxCDF I HxCDD Follows 

HXCDD 
390-392 

390-392 

13C12-HxCDD 
402-404 

402-404 

DC NL 
DC SN 

1.05-l.43 
0:00 RO 0.68 

32:17 1.27 

DC SN 32:23 RO 0.62 
DC SN 32:31 1.13 
DC SN 32:58 RO l·.79 
DC SN 33:06 RO 0.41 
DC SN 33:15 RO 1.67 
CC SN 33:19 RO 0.43 
DC SN 33:29 RO 2.47 
DC SN 33:40 RO 1.48 
DC SN 33:54 RO 0.78 
DC SN 33:57 RO 0.80 
CC SN 34:01 RO 1.93 
CC WH 34:13 RO 0.67 
CC WM 34:17 RO 2.35 

O Peaks 

1.05-1.43 
DC NL 0:00 RO 3.50 

33:03 
33:40 
34:00 

1.33 

1.23 
1.23 

34:27 RO 0.50 

4 Peaks 

0.47 

0.59 

0.23 
0.49 

1. 79 
0.36 
0.20 
0.16 
l.39 
0.99 
0.25 
0.67 
0.60 
0.29 
1.28 
o.oo 

0.67 
5.49 

1.869.57 
2.325.:22 

l.99 
4,202.27 

3.13 
1,030.31 
1,283.76 

1.10 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive • Durham, North Carolina 27713 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

0.997 123478-HXCOF 
1.001 1:23678-HXCOF 

1.007 
1.009 
1.011 

1.016 234678-HXCOF 
1.019 
1.023 
1.025 
1.048 
1.052 
1.055 
1.057 

0.879-1.121 
0.000 
0.968 

AN 

AN 

AN 

2.99 

i". 389. 39 
1.430.68 
1.215.11 

2.28 

1.000 13Cl2-HxCDF 678 IS4 
1.016 lJC12-HxCOF 234 ALT2 
l.040 13Cl2-HxCDF 789 ALTl 
1.052 

0.958-1.014 
0.000 

0.959 

0.962 
0.966 
0.979 
0.983 
0.988 
0. 990 
0.995 
1.000 123678-HxCOO 
1.007 
1.008 
1.010 123789-HXCDO 
l. 016 
1. 018 

0.970-l.030 
0.000 

2.36 0.982 

AN 

AN 

839.:26 1.000 13Cl:2-HxCOD 678 IS5 
1,041.46 1.010 13C12-HxCDD 789 RS2 

2.19 1.023 

Printed: ~2~9 01/11/98 
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Page No. 5 IJ.sting ot T980167B.dbt 

01/11/98 Matched GC Peaks I Ratio I Rat. Time 

Campound/ 

~!LZ .... QC.Log omit Wby . .RT. OK Ratio Total.Area ..• Area.Peak.1 .• Area.Peak.2 .. Rel.R'l' Compound.Name .• IO .. Plags. 

------;--------------- Above: HxCDD I HpCDP Follows ---------------------
HpCDP 0.88-1.20 0.996-1.051 
408-410 DC NL 0:00 RO 1.36 . 0.22 0.000 

DC SN 35:59 RO 1.82 1.39 1.000 1234678-HpCOP AN 

DC SN 36:27 RO 0.45 1.00 1.013 

DC SN 36:55 RO 1.40 0.61 1.026 

DC SN 37:45 RO 0.74 0.45 1.049 

DC WH 37:52 RO 1.44 0.69 1.052 

DC WH 38:03 RO 0.72 0.45 1.057 
408-410 .o Peaks 0.00 

13C12-HpCOP 0.37-0.51 0.944-1.111 
418-420 DC NL 0:00 RO 2.11 0.40 0.000 

35:59 0.44 1,759.25 534.28 1.224.97 1.000 13Cl2-HpCOP 678 IS6 
36:27 0.47 6.08 1.94 4.14 1.013 

DC SN 36:36 RO 0.15 0.59 1.017 

oc SN 36:48 RO 1.67 1.14 1.023 
DC SN 37:45 RO 0.82 1.25 1.049 

I 
418-420 12 Peaks 1,765.33 

---------------------- Above: HpCOF I HpCOO Follows ---------------------
HpCOO o. 88-l.20 0.975-1.005 
424-426 DC NL 0:00 1.20 0.22 o.ooo 

DC WL' 36:05 RO 0.45 0.73 0.973 
I 

0.86 DC SN 36:17 l.15 0.979 
DC SN1 36:27 RO l.70 0.61 0.983 
DC SN: 

I 
36:52 RO 3.00 0.47 0.995 

oc SN 37:05 RO 3.00 l.06 l.000 1234678-HpCDD AN 
I 

2.45 0.22 DC WH, 37:33 RO 1.013 
oc WHI 37:37 RO 0.32 0.41 1.015 

424-426 0 Peaks 0.00 
I 

l3Cl2-HpCDD 0.88-l.20 0.973-l.027 
I 

436-438 DC NL, 0:00 RO 4.52 0.67 0.000 

I 
37:04 l. 03 1,821.13 923.95 897.18 1.000 l3Cl2-HpCDD 678 IS7 

436-438 ~ Peak l, 821.13 

I Above: HpCOO I Octa-coo and COF Follows -------1-------------- ----------
OCOF 0. 76-l. 02 
442-444 DC NL o:oo RO 1.14 0.26 

DC WL 35:51 RO l.50 0.30 
DC WL, 36: 10 RO 0.39 0.32 
DC WL' 

I 
36:46 1.00 1.32 

DC SN 37:03 RO 3.44 0.68 
DC SNI 37:41 RO l.27 0.70 
DC SN 38:00 RO l. 89 l.02 
DC SN1 38:21 RO 0.22 0.34 
DC SN~ 38:44 RO 3.00 0.09 
oc SN• 38:49 RO 0.70 0.74 

Triangle Laboratories,.lnc.® Analytical Services Division 
801 Capitola Drive • Durham, North Carolina 2n13 
Phone: {919) 544-5729 ~ Fax: (919) 544-5491 

I . 

0. 902-l.098 
o.ooo 

0.877 
0.884 
0.899 

0.906 

0.921 
0.929 
o.938 

0.947 
0.949 

Printed: 12:29 01/11/98 
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Page No. 6 Listing of T980l67B.dbf 
Ol/ll/98 Matched GC Pealcs I Ratio I Ret. 'l'ilm 

Canpound/ 
K_Z •••• QC.Log Omit Why . . RT. 

DC SN 39:06 
DC SN 39:ll 
DC SN 40:09 
oc SN 40:48 
DC SN 40:57 
oc SN 4l:l2 
oc SN 41:48 

442-444 0 Peaks 

OCDD 
458-460 oc NL 0:00 

40:54 
. oc SN 4l:l0 

458-460 1 Peak 

13Cl2-0CDD 
470-472 DC NL 0:00 

40:54 
DC WH 41:23 

470-472 1 Peak 

Columo Description ........... . 

M_Z -Nominal Ion Mass(es) 
.. RT. -Retention Time (mm:ss) 
Rat.1 -Ratio of M/M+2 Ions 
OK -RO=Ratio Outside Limits 
Rel.RT-Relative Retention Time 

••• End of Report •*• 

ox Ratio Total.Area •.. Area.Pealc.l •• Area.Pealc.2 •. Rel.RT compound.Name .• 

RO 0.56 0.49 0.956 
RO 0.73 l.23 0.958 
RO 0.48 0.68 0.982 
RO 0.33 0.34 0.998 
RO l.67 l . .25 l.OOl 

0.90 1.20 1.007 OCDP' 
RO 1.07 0.5l 1.022 

o.oo 

0. 76-l.02 0.902-1.098. 
RO 1.08 0.23 0.000 
RO 0.66 7.28 3.43 5 . .20 1.000 OCDD 

0.89 0.70 1.007 
7 . .28 

o. 76-l.02 0.997-1.005 
RO l.08 0.23 0.000 

0.89 2,615.72 1,.232.09 1.383.63 1.000 13Cl2-0CDD 
RO l. 74 7.45 

2,615.72 

"Why" Code Description ........ . 

WL-Below Retention Time Window 
WH-Above Retention Time Window 
SN-Below Signal to Noise Level 
<M-Below Met.hod Detection Limit 
NL-Channel Specific Noise Level 

1.012 

QC Log Desc ........ . 

A-Peak Added 
X-Peak Kept 
0-Peak Deleted 
T-Time Changed 
M-Peak Area Changed 
N-Name Changed 
X-Et.her Interference 

ID .. Flags. 

AN 

AN J 

IS8 

Triangle laboratories, Inc.® Analytical Services Division 
801 Capitola Drive• Durham, North Carolina 2n1a Printed: 12:29 01/11/98 
Phone: (919) 544-5729 • Fax: (919) 544-5491 350 



l'il.e:T9SOl67 11+so9 Acq:7-JAN-98 03:23133 EI+ Voltage SIB 70T Noisei449 
303.9016 l':2 BSUB(256,30,-3.0) PJCD(9,5,5,0.05\,l796.0,l.OO\,l',T) Ezpt.NDB5US 
x.RIAM;LE LABS '1'eit:TLil44376 c:LZAN-UP BLANK INJ'. TINE • 03t26 
100 Al. 77E4 A2. 5E4 

A3.57E4 

Al.l6E4 

9.6E3 

7.7E3 

60 5.SE3 

40 3.8E3 

20 l.9E3 

O'..J,..--.--..-....,..-",--..,...._,..~.--....... --.--..--.---.--..--.--..--..--.--...,--..-....,..-..,,--....,....._,..--.--....... -.--...::,....-........ _,.--..... ....,..-..,~o.oEO 
23: 00 24: 00 Ti.me 

l'ile:T980l67 11~809 Acq:7-J'AN-98 03:23133 EI+ Voltage SIR 70T Noise:332 
305.S987 l':2 BSUB(256,30,-3.0) PJCD(9,5,5,0.05\,l328.0,l.OO\,l',T) Ezp:NDB5US 
TRIANGI.E LABS i'ait:TLil44376 CI.EAN-UP BLANK INJ'. 'l'IHE • 03:26 
100 [ A4. 4E4 

I 
so 

60 

9.SEJ 

7.8E3 

5.9E3 

3.9E3 
-i_...,4-,...,.-J..b-tJ4-..,....J.JA.tr.-~--lf*--,/t--tPt*"7~~-tt'1"-:!"'17'f IH*--"~"lt--hr.~:r:t-:-t-tt' 

2.0E3 

--zr.f'.5:~~~:!:~~~~~~~~~!:~~§::::~~~~~=:~::=~~~~:::~~~~~~~~~~~~~~~0.0EO 
23:00 24:00 27:00 '1'.i.llle 

l'ileiT9B0167 11L909 Acq:7-JAN-98 03:23:33 EI+ Voltage SIR 70'1' Noisei284 
315.9419 l':2 BSUB(256,30,-3.0J PJCD(9,5,5,0.05\,ll36.0,l.OO\,l',T) Ezp:NDB5US 
x.RIANr;I.E LABS ~ezt:TLil44376 CLEAN-UP BLANK INJ. TIME • 03:26 
100 I A9. 2E6 2.5E6 

2.0E6 

60 l.5E6 

40 9.SE5 

20 4.9E5 

·o...,._ __ ,.........,..._,, __ ..,.........,.. __ ,...........,......., ............. .._,.--...--.---..--.---.--...--..--..... ....-:.....,---.-......,.--...-...... --..--....... --.--..--.---..-............ ~o.oEo 
23: 00 24: 00 25: 00 26: 00 27: 00 

l'ile:T980l67 llt809 Acq:7-JJU1-98 03:23:3.3 EI+ Voltage SIR 70T Noise:32l 
317.93S9 l':2 BSUB(256,30,-3.0J PJCD(9,5,5,0.05\,l2S4.0,l.OO\,l',T) Ezp:NDB5US 
TRIANGLE LABS Tezt:TLil44376 CLEAN-UP BLANK INJ'. TIME • 03:26 
100 I Al. 2E7 

so 

60 

Ti.Ille 

3.5E6 

2.8E6 

2.lE6 

40 l .4E6 

20 7 .1E5 

o...,... __ ,.........,........,.__,.,........,..--,...--.---.--..,... ........ --..--.---.---.-.....,.--..--.---,....._...,...,....,. __ .,...._,.. __ ,..........,.......,--....,...........,.--,_.....,..--,...... ....... _..,...o.oEo 
23:00 24:00 25:00 26:00 27:00 Ti.Ille 

l'il·e:T9S0167 ll';.S09 Acq:7-JAN-9S 03:23:33 EI+ Voltage SIR 70'1' 
330.9792 l':2 Ezp:NDB5US 
TRIANGLE LABS Tezt: 'I'I.I#443 76 CLEAN-UP BLANK INJ. TIKE ,. . 03: 26 
100 23:i06 23:32 23:56 24:17 24:37 25:07 25·41 26:14 26:41 27:01 27·20 l.6E7 

l.3E7 

9.7E6 

6.5E6 

3.2E6 

O,....,_ __ ..--.---.--:...--..--..--r---...--.....---r--..,......-.---,........-.---.--...--.---..-....---.--...--.---.....--.---.--....----.--...--.---..-....---"'"0.0EO 
23: 00 24: 00 25: 00 26: 00 27: 00 Time 

l'ilet'1'980167 11~809 Acq: 7-JAN-98 03.:23:33 EI+ Voltage SIR 70'1' 
375.8364 l':2 Ezp:NDB5US 
TRIANGI.E LABS Tezt:'I'I.Il44376 CLEAN-UP BI.ANir INJ. TIME • 03:26 
ioo I 23·54 

so I 
22:42 

9.0E3 

7.2E3 

60 5.4E3 

40 3 .6E3 

20 l.8E3 

o,....,_ __ ..-...---.--'...-....... --..-.....---.--....-....... --...--..--.---.---.--....--.---..-------....-......,.----------........ ......,.--..-....,..--,........ __ --~o.ozo 
26:00 27:00 !l'iJiie 
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l'iie:T980l67 ll-809 Acq:7•J1&11-98 03:23:33 ZI+ Voltage SIR ?OT Noi•e:79 
319.8965 1':2 BSUB(256,30,•3.0) P!CD(7,5,3,0.05\,3l6.0,l.00\,1','l') Ezp1NDBSUS 
TBIAM;LZ LAJIS 'l'ezt:T.Lil44376 CLDJl-UP sumr INJ. ma: - 03126 
lOO Al. 4 

Al. 79E4 

A5.2lZJ 

Al.541:4 

· Al.3lE4 

~:~ n:~ ~=~ 27:00 
l'iie:T980l67 ll-809 Acq:7-JAN-98 03:23:33 n+ Voltage SIR 70'1' Noise:89 
321.8936 1':2 BSUB(256,30,-3.0) P1CD(7,5,3,0.05\,356.0,l.00\1 1'1 '1') l:zptRDB5US 
TBIABGLE LAJIS Tezt:TLil44376 CLZAN-UP BLANK INJ. ma - 03:26 
lOO Al. 41:4 

80 

60 

40 

Al.40Ei 
Al.05E4 

6.6E3 

5.31:3 

4.0E3 

2.6E3 

l.31:3 

20-r+;-fll-.lt-l!lr-r,..++:r~H!-:--H!G""'"'~"'"'t.IH'IH+-fMIMb!t-rl**-t-'T-:-i*-rill+litHi~T"4'11h--+-'"*-"*'"-Mr-~ftfil'M-i~-ff--Hi\F-'-.A..L:r-.. 

o, .... ..__.,.-L_.,~~...,..:.i...,:,ia"""',.u....,.--,i,.;-~--..Y--+--..-..""""~~-t-.._,,...i;~..;..._1--4..i......,....,....._~..:.!.:..:t.p..~ 
24:00 26:00 27:00 

l'ile:T980l67 ll-809 Acq:7-JAN-98 03:23:33 EI+ Voltage SIR 70T Noise:l967 
331.9368 1':2 BSUB(256,30,-3.0) PICD(7,5,3,0.05\,7868.0,l.00\,1',T) Ezp:NDB5US 
TRIANGLE LABS Tez:t:TLil44376 CLEAN-UP BLANK . INJ. '1.THX • 03:26 
lOO Al. 7E7 

80 
8. 6:2E6 

TiJlle 

3.4E6 

2. 7E6 

60 2.lE6 

40 l.4E6 

:20 6.9E5 

o....._...,.... __ .,.....__, __ .....,. __ _,_ __ ..--__,...-...... ---.---...---..---.---.----.-"'-,......'--r-""...,..--...... __ ,.........., __ .....,. __ ...,... __ ..,... __ ,.....~o.oEo 
24:00 25:00 26:00 27:00 

l'ile:T980l67 #l-809 Acq:7-J1&11-98 03:23:33 EI+ Voltage. SIR 70'1' Noise:l083 
333.9338 1':2 BSUB(256,30,-3.0) PICD(7,5,3,0.05\,4332.0,l.00\,1',T) Ezp:NDB5US 
TRIANGLE LABS Tez:t:TLil44376 CLEAN-UP BLANK . INJ. '1.THX • 03:26 
100 Al. 3E7 

80 
l.05E7 

Tillle 

4.2E6 

3.4E6 

60 2.5E6 

40 l. 7E6 

20 8.4E5 

o..._...,.... __ ..-.....,~ ...... --...... --..---.----.--...... ---.---..----,...-...... ---.-...._.,....,,....._,_,,,_,.. __ ..,.. __ .,.....__, __ ....... __ ...,.... __ ..,... __ ,.....~o.oxo 
:24:00 25:00 26:00 27:00 

l'ile:'l'980l67 ll-809 Acq:7-JAN-98 03:23:33 EI+ Voltage SIR 70T Noiae:84 
327.8847 1':2 BSUB(256,30,-3.0) PICD(7,5,3,0.05\,336.0,l.00\,1','l') Ezp:NDBSUS 
TRIANGLE LABS 'l'ez:t:TLil44376 CLEAN-UP BLANK INJ. TINE • 03:26 
lOO A3. BES 

80 

60 

Tillle 

8.BE4 

7.lE4 

5.3E4 

40 3.5E4 

20 l.8E4 

o ...... ...,... ..... "'"""-"l"""'...,. ...... -f"' ........... --,..........,. ...... -t>---.,........,,........, ..... ...,.. ..... .,....a...,....""'"'1--....,... ..... ....,. ..... ,...._, .... ~~..,..~..-.....,,.... ...... o.oEo 
24 : 00 25: 00 26: 00 27: 00 Tillle 

l'ile:T980l67 ll-809 Acq:7-J1&11-98 03:23:33 EI+ Voltage SIR 70T 
330.9792 1':2 Ezp:NDB5US 
TRIANGLE LAJIS Tez:t:T.Lil44376 CLEAN-UP BLAN1C INJ. TIKE • 03:26 
lOO 23:56 4:l3 24:37 25:07 25:2725 41 26:l4 26:41 27;.:;;.;0l::;...~-....,...~-,,,_-c-l.6E7 

80 l.3E7 

60 9. 7E6 

40 6.5E6 

20 3.2E6 

o...._...,.... __ .,.....__, __ .....,. __ ....,... __ .,.....__,...-...... ---.---...---.----.---.----.---.----.--...... --....---..----.--....... ---.---...---.----0.ozo 
;14: 00 25100 27:00 rue 

30"' ._ (., 



7iJ.e:T980167 11;809 Acq:7-JAN-98 03123133 EI+ Vo.ltage SIR 10T Boi•e1l89 
339.8597 7:2 BSUIJ(256,30,-3.0) PICD(7,5,3,0.05\,756.0,l.OO\,l,2") :£zp1BDB5US 
T1lIA.NGLE LABS !rezt:TLil44376 CLZAN-UP BLANK DIJ. ma • 03:26 

100 A4 • lE4 A2.0:ZE4 Al.32E4 

so 

60 

40 

20 

0 .,.:..: ...... -:i-=--:....i::i 

Al.63E4 

28100 29100 30:00 
7ile:T980l67 llr809 Acq:7-JAN-98 03123:33 EI+ Voltage SIR 702" Hoi•e::Z35 
341.8567 7::Z BSUIJ(256,30,-3.0) PICD(7,5,3,0.05\,940.0,l.OO\,l,2") :£zpiNIJB5US 
TRIANraLE LABS Tezt:TLil44376 CLEAN-UP BLANK Ilr.7. ma • 03:26 
100 A:Z. lE4 

so 

60 

40 

30 

6.5E3 

5.2E3 

3.9E3 

2.6E3 

l.3E3 

O.OEO 
Tue 

l.lE4 

8.6E3 

6.4E3 

4.3E3 

2.lE3 

01.t:;.::=~~~~~~~:==::;::::::;!~===i==.=!..!:::;:~:;::::1!!::~~..:....i..,..:I:.~~~::!....:,.U:~~.::J,,;.:,...!.J~L.J:.. O.OEO 
:ZS: 00 29: 00 

rile:T980167 11~so9 Acq:7-JAN-98 03:23:33 EI+ Voltage SIR 70T Noise:l07 
351.9000 1:2 BSUIJ(256,30,-3.0} P1CD(7,S,3,0.05\,428.0,1.00\,r,T) Ezp:NDBSUS 
TRIANGLE LABS Tezt:TLI#44376 CLEAN-UP BLANK INJ. TIHE • 03:26 
100 1 Al. 4E7 

so 
60 

40 

20 

T:iJile 

4.lE6 

3.JE6 

2.5E6 

l.6E6 

8.2E5 

o,_._......,. __ ...,... __ ..,........-......-........ --...... ---.---..,.....--.--.....,--....... --....,........_.,.....: __ ....-........ __ ...... __ ..,... __ .,....__, __ ......,. __ ...,... __ ..,.... __ ,...___, ........ ......,.--~ 0.0EO 
28:00 29:00 30:00 

rile:T980l67 11~809 Acq:7-J'AN-98 03:23:33 EI+ Voltage SIR 70T Noise:ll4 
353.8970 7:2 BSCnJ(256,J0,-3.0} PICD(7,S,3,0.0S\,456.0,l.00\,7,T) Ezp:NDBSUS 
TRIANGLE LABS Tezt:'l'LI#44376 CLEAN-UP BLANK INJ. TIHE • 03:26 
100 Al. 2E7 

80 

60 

40 

20 

31:00 Time 

3.0E6 

2. 4E6 

l.8E6 

l.2E6 

6.lES 

o...__,. __ ..,... __ ....-'--,.---..---,...--...---..----.---r---...--.,---,......-..,--_,.--..,... ...... .,..... __ .--........ __ ...... __ ..,... __ .,,_.__,.---,.--...... __.._ O.OEO 
28:00 29:00 30:00 31:00 

rile:T980l67 #1~809 Acq:7-JAN-98 03:23:33 EI+ Voltage SIR 70T 
330.9792 r:2 Ezp:NDB5US 
TRIANGLE LABS TezttTLil44376 CLEAN-UP BLANK INJ. TIHE • 03:26 
100 27:50 28·09 28:37 29:07 29:37 29:58 30:2 3 :41 

80 

60 

40 

20 

0 I 

as:OO .29:00 30:00 
lile:T980l67 11~so9 Acq:7-J'1Ul-98 03:23:33 EI+ Voltage SIR 70T 
409.7974 7:.2 Ezp:NDBSUS 
TRIANraLE LABS Tezt:TLil44376 CLEAN-UP BLANK INJ. TIME • 
100 

80 

60 

40 

.20 

29:29 

03:26 

30:31 

31:00 

31:25 

o.....__,. __ ..,... __ ..,.........-.---...---r----.---..---,.---..--...... --...---..----.--....... ------...... --.....--.------...---...---.--....... --.............. 
~8:00 29:00 30:00 31:00 

393 

Time 

l.6E7 

l.3E7 

9.8E6 

6.6E6 

J.JE6 

O.OEO 
Time 

4.2E3 

3.4E3 

2.SE3 

l.7E3 

8 .4E2 

O.OEO 
rue 



: + o ge 
355.8546 r:2 BSUB(256,30,-3.0) PJIJJ(7,5,3,0.05\,348.0,l.OO\,r,TJ Jtzp1N1JB5US 
TRIAM:LE LABS Tu:t17'Lil44376 c:r.EAN-UP BLANIC INJ •. TI1a • 03126 
100 A2. 9E4 

Al.llE4 
80 Al.l6E4 

·A1. 73E3 A2.39E4 
60 

40 A .45E3 

20 

o...,...,..,...,..,...,..,...,;;.,.i;..,...,..,_,;...;..;,;.,..,..1-+-.-T1...,....,...,..,...,..,...,..,..,..,.~..-+.,..,..,..,..,..,..,..... ....... +.-+.-.,..,...,...,..,..,....+.....-...... .,..,..,...,_,...,..,..,....-1-.,...,...,...,...,;;.~~....+-
2s136 28148 29100 29:12 29:24 29:36 29:48 30:00 30:12 30:24 30136 30148 31100 

lile1T980167 11-809 Acq17-JAN-98 03123133 KI+ Voltage SIR 10T lloi•e189 
357.8516 r:2 BSUB(256,J0,-3.0J PJIJJ(7,5,J,0.05\,J56.0,l.OO\,l,T} Jtzp,NDB5US 
TRIANGLE LABS TfU:t:TLil44376 CI.ZAN-UP BLANIC . INJ. TIKI!: • 03:26 
100 

80 

60 

40 

20 

5.6E3 

4.5E3 

J.3E3 

:Z .:ZEJ 

l.lE3 

J.OE4 

2.4E4 

l.8E4 

l.2E4 

6.0EJ 

0'~~,..,..:.J.i.Q~.,..,l~l:;.,.¢...lp.;..-Ao<~,..,:.;~o'?'?~~~~~~-Ao<jllpl-A.4J.1il?f:::{-;:.;:i;:o..~:.l,....lo~~~r-F,~~¥:i-"""~>PR-0·0EO 
28:36 28:48 29:00 29:12 29:24 29:36 29:48 31:24 Tillie 

rile:T980l67 ll-809 Acq:7-JAN-98 03:23:33 EI+ Voltage SIR 70T Noise:84 
367.8949 r:2 BSUB(256,30,-3.0) PICD(7,5,3,0.05\,336.0,l.OO\,r,TJ Ezp:NDBSUS 
TRIANGLE LABS Te~t:7'Lil44376 CX.EAN-r:JP BLANK INJ. TIHE • 03:26 
100 A9. 3E6 2. 7E6 

80 2.lE6 

60 l.6E6 

40 l.lE6 

20 5.JE5 
9.l9E5 

0 O.OEO 
28:36 28:48 29:00 29:12 29:24 29:36 29:48 30:00 30:12 30:24 30:36 30:48 31:00 31:12 31:24 Ti.me 

File:T980167 ll-809 Acq:7-JAN-98 03:23:33 EI+ Voltage SIR 70T Noise:69 
369.8919 r:2 BSUB(256,30,-3.0) PICD(7,5,3,0.05\,276.0,l.OO\,r,TJ Ezp:NDBSUS 
TRIANGLE LABS TfU:t:7'Lil44376 CX.EAN-r:JP BLANK INJ. TIHE • 03:26 
100 A6. 2E6 l.9E6 

80 l.5E6 

60 l.lE6 

40 7.5E5 

20 3. 7E5 
7.40E5 

0 O.OEO 
28:36 28:48 29:00 29:12 29:24 29:36 29:48 30:00 30:12 30:24 30:36 30:48 31:00 31:12 31:24 Tillie 

File:T980l67 ll-809 Acq:7-JAN-98 03:23:33 EI+ Voltage SIR 70T 
330,9792 F:2 Ezp:NDB5US 
TRI.AM:LE LABS Tu:t:TLil44376 C::t.EAN-UP BLANK 
100 29:07 29:37 29:58 l.6E7 

80 l.JE7 

60 9.8E6 

40 6.6E6 

20 3.3E6 

a a.OED 
:Z8:36 28148 29:00 :Z9rl:Z :Z9:24 :Z9:36 :29148 30100 30tl:Z 30124 30:36 30148 31100 3ltl2 311:24 Time 







7il.e:'l'980l67 11~562 Acq:7-JAN-98 03:23:33 'EI+ Voltage SIR 70'1' Nolae173 
407.7818 r:4 BSCm(256,30,-3.0) P1CD(7,5,3,0.05\,292.0,l.00\,7,1') Jtrp:BDBSUS 
TRIANGU LAJJS Xezt::TLil44376 c:r.zAN-UP BLANK IllJ. rIKE • 03126 
loo I 

80 

60 

40 

20 

I 
A7.02EJ 

0:.... .......... --~ ..... .;......;.~~ ...... "'l"'l..,...ii~~.,........:..F ...... -F-1 ...... r-f.-...... ..-...,.....,_ ...... .,.....;,."'l"'l.i..,...""-'l""'l-l.,....,..l"l""'l"'..,...il..r-r-i-.~~ 
36:00 I 36:l2 36124 36:36 36:4s 37:00 37:l2 37:24 

7il.e:1'980l67 114562 Acq:7-JAN-98 03:23133 EI+ Voltage SIR 70'1' Nolae:57 
409.7789 F:4 BSUB(256,30,-3.0) P1CD(7,5,3,0.05\,228.0,l.00\,7,'1') Ezp1N1JBSUS 
TRIANGLE LABS '1'ezt:'l'Lil44376 c:r.zAN-UP BLANK INJ. 1'DO: • 03:26 
100 Al. J'E4 

80 

60 

40 

20 

A6 .3S'E3 

Al.05E4 

3.2V 

2.5E3 

l.9'EJ 

l.JV 

6. 4E2 

O.OEO 
Ti.me 

4. 4'E3 

3.5E3 

2. 6'E3 

l.7E3 

8.7E2 

O-iL-,....:,..i;...,...,....::,....:;i.o,...;:;...,o.....;,..;i;~p..,.."'"""..,...~ ....... """"~~..,;....,.=..o;;-.;....,.....,:..,....;..;,,:.r.r-fo.p.:;..;,.-,-.,..i~.,...,.""'°"'..,.....,...,.....,_,....,.,_,......,..,...~ O.OEO 
. 36:00 I 36:i2 36:24 36:36 36:48 31:00 37:12 31,24 

7ile:T980l67 ll~562 Acq:7-JAN-98 03:23:33 EI+ Voltage SIR 70'1' Noise1297 
417.8253. r:4 BSUB(256,30,-3.0J PICD(7,5,3,0.05\,ll88.0,l.OO\,r,'1') Ezp:N1)B5r1S 
1'RIANbLE LABS ~ezt:1'Lil44376 CLEAN-UP .BL.11.NX INJ. 'rIHJ: • 03:26 
lOO AS. 4E6 I 

so 
60 

40 

20 

Ti.Ille 

l.3E6 

l.lE6 

7.9E5 

5.3E5 

2.6E5 

0-1-.-f.-.-...... -.-~~ ..................... .,.....,...,...,...... ....... .,-..,....,...,....., ....... .,....,...,...,....., ....... .,....,. ...... .,...,.....,...,.....,....,....,...,...,....,.....,...,....,_,...,....,....,...,....,. ....... .,...,. ....... .,...,.....,... ....... ....,...,.....,.....,...,....,. .... O.OEO 
36:00 i36:l2 36:24 36:36 36:48 . 37:00 37:l2 37:24 37:36 

rile:T980l67 ll-1562 Acq:7-JAN-98 03:23:33 EI+ Vo.ltage SIR 70'1' Noise:l39 
419.8220 r:4 BSrlB(256,30,-3.0) PKD(7,5,3,0.05\,556.0,l.OO\,r,T) Ezp:NDB5US 
TRIANbLE LAJJS T,ezt:1'LI#44376 CLEAN-UP BLANK INJ. TIME • 03:26 

37: 48 38: 00 Ti.Ille 

lOO Al. 2E7 ! 3.lE6 

SO 2.5E6 

60 l.9E6 

40 l.2E6 

20 6.2E5 

o-;...,-f...,........,...,....;;::;::....,_,...,.....,..,.,...,...,...,...,....., ....... .,....,. ...... .,....., ....... .,....,....,...,...,.....,....,...,....,...,....,...,.....,....,....,...,.....,...,....,....,...,....,.....,...,....., ....... .,...,...,....,.....,...,....,.....,...,....,....,....,...,....,...,....,....,.~o.oro 
36~00 i36~l2. 36:24 . 36:36 36:48 37:00 37:12 37:24 37:36 37:48 38:00 Time 

Fi.le:T980l67 #l-•562 Acq:7-J1!N-98 03:23:33 EI+ Vo.ltage SIR 70T 
430.9729 F:4 Ezp:NDB5r1S 
TRIANbLE LABS Tezt:'l'Lil44376 'l'IHE • 03:26 
lOO 3~:0936·16 37: 4 37:35 

so 
60 

40 

20 

""'...,... __ .,...,,_~ 5.3E6 

4.2E6 

3.2E6 

;z. lX6 

l.U6 

-?-.,...,...,...,....,...,....,....,.....;-, ...... .,....,.....,...,.....,...,...,....., ....... .,...,..,.....,...,. ....... .,...,...,...,.....,...,.....,....,....,....,....,...,....,...,...,....,....,...,...., ....... .,....., ....... .,...,. ....... ,.....,....,...,....,...,....,...,...,...,.....,.....,...,....,...,...,.....,..~o.oro 
'l'ime 

5. 7'£3 

4.SEJ 

3.4EJ 

2.3V 

l.UJ 

-?-,_..,...,....,-r-.,.........,...,_..,....,...,.....,...,...,....,...r--...,...,.....,...,...,. ....... .,....,...,...,.....,...,....,.....,...,.........,...,.....,...,....,.....,...,........,...,......,...., ....... .,....,...,... ...... .,........,.....,....,...,... ...... .,.....,.....,...,....,....,...,_..,..~o.ozo 
2'ia 

397 





Acq: -JAN- I I EI+ Vo tage SIR 'l' 
BSUB(256,30,-3.0) PICIJ(7,5,3,0.05\,324.0,l.00\,1,'l') ltzp:NDB5US 

'l'ezt:TLil44376 CLEAN-UP BLANIC IBJ. 'l'IJa • 03126 
3.lE4 

2.8E4 

2.5E4 

2.2E4 

l.8E4 

l.5E4 

l.2E4 

9.2E3 

6.2E3 

3.lE.J 

'~~~ll.J(J...,..~~.;!..~4f:.~t(..::.~~p.i~~~~~~~~~~~~~>(l:aJ.~~~1:116:;it£!:!.!!.:,!!~~~~~~o.oro 
36:00 37:00 38:00 39:00 40:00 41:00 

lile:'l'980l67 llj562 Acq:7-JAN-98 03:23:33 EI+ Voltage SIR 70'l' Noiae:69 
443.7399 1:4 BSUB(256,30,-3.0) PICIJ(7,5,J,0.05\,276.0,l.OO\,l,'l') ltzp:NDB5US 
!l'RIAMaLE LABS Tezt:TLil44376 CLEAN-UP BLANK INJ. 'rIHE. • 03:26 
100 

80 

70 

60 

50 

40 

JO 
A2. 62EJ 

20 

10 

42: 00 'l'i.Jlle 

2.3E4 

2.lE4 

l.8E4 

l.6E4 

l.4E4 

l.2E4 

9.2EJ 

6.9EJ 

4.6EJ 

2.JEJ 

0 ~.t:A<lilOJ~!lllll.\4:~~~~~!.lC~~~~!£!,!.:~~~~~~~~~~AAt.~~~!ti.l~~~':/:l..'.!l'.i~J!J.~~~to.oEo 
37: 00 

lile:T980167 lll-'562 Acq:7-JAN-98 03:23:33 EI+ Voltage 
430.9729 1:4 Ezp:NDB5CJS 
!l'RI~LE I.ABS iezt:TLil44376 CI.EAN-UP BLANK 
100 35:22 36:37 37:11 37·50 

40:00 41: 00 

36:00 37:00 38:00 39:00 40:00 41:00 
lile:T980167 11-562 Acq:7-JAN-98 03:23:33 EI+ Voltage SIR 70T 
513. 6775 1:4 Ezp:NDB5US 
!l'RIAMaLE LABS Tezt:TLil44376 CI.EAN-UP BLAN1C IN.7. '!'IKE • 03:26 
100 36 05 

40:42 

37:45 

38:54 
39:42 40:11 

37:00 38100 39:00 40:00 4.1.:00 

42: 00 Ti.me 

5.3E6 

4.8E6 

4.2E6 

3. 7E6 

3.2E6 

2.6E6 

2.1E6 

l.6E6 

l.1E6 

5.3E5 

O.OEO 
42:00 Ti.me 

41147 

41:3 



•: : : o ge 
457.7377 r:4 BS'C11(.256,J0,-3.0) PKD(7,5,3,0.05\,.260.0,l.OO\,r,T) l:zprRDB5US 
1'RIA.M;LE LABS CLEAN-UP llL.UfX' INJ'. nJa • OJ: 26 
lOO 7.JEJ 

80 5.9EJ 

60 4.4EJ 

40 2.9E3 

l.5E3 

O.OEO 
40:48 40:54 41:00 41:06 4l:l2 4l:l8 4l:24 2'.iae 

lile:T980l67 ll-562 Acq:7-J11N-98 OJ:23:3J EI+ Voltage SIR 70TNoiaer59 
459. 734 8 1:4. BSUB( 256, 30, -J. 0) PKD(7, 5,J, 0. 05\,236. 0,1. 00\,r, T) l:zprNDBSUS 
TRIAM;U LABS · Tu:t::TLil44376 CLEAN-UP BLAl'lX' . INJ. fiJa •· 03126 
lOO AS. OZ4 l.5E4 

80 l • .2E4 · 

60 8.8EJ · 

40 5.9EJ 

20 .2.9E3 
A3.68E3 

O.OEO 
40:48 40:54 4l:OO 41:06 4l:l2 4l:l8 4l:24 Time 

File:T980l67 ll-562 Acq:7-JAN-98 03;23:33 EI+ Voltage SIR 702' Noise:63 
469.7779 r:4 BSUB(256,J0,~3.0) PKD(7,5,3,0.05\,252.0,l.OO\,r,TJ Ezp:NDB5US 
TRIAm;LE LABS Tezt:TLI#44376 CLEAN-UP BLANK INJ. TINE • 03:26 
lOO Al. 3E7 2. OE6 

80 l.6E6 

60 l.2E6 

40 8.lE5 

20 4.lE5 

O.OEO 
40:48 40:54 41:00 41:06 4l:l2 4l:l8 4l:24 Time 

File:T980l67 ll-562 Acq:7-JAN-98 03:23:33 EI+ Voltage SIR 702'Noise:6l 
471.7750 r:4 BSUB(.256,30,-3.0) PKD(7,5,3,0.05\,244.0,l.OO\,r,T) Ezp:NDB5US 
TRIAm;LE LABS Tu:t::TLI#44376 CLEAN-UP BLANK INJ. TIHE • 03:26 
lOO Al. BE7 2.4E6 

80 l.9E6 

60 l.4E6 

40 9.5E5 

20 4.7E5 

O.OEO 
40:48 40:54 41:00 4l:06 4l:l2 4l:l8 4l:24 2'.iae 

Filer2'980l67 ll-562 Acq:7-JAN-98 03:23:33 EI+ Voltage SIR 70T 
430.9729 F:4 Ezp:NDB5US 
TRIAM;LE LABS Tezt::TLil44376 CLEAN-UP BLANK INJ. TIKE • 03:26 
100 40:50 40:59 4l·ll 41:20 5.2E6 

80 4.2E6 

60 J.lE6 

40 2.lE6 

20 l.OZ6 

O.OEO 
40:48 40:54 41:00 4lr06 4l:l2 4l:l8 41:24 2'.ia 

4 .. ~ 
'..Ju 
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CALIBRATION 
DATA 

.. 

Triangle Laboratories, Inc. 
801 Capitola Drive P.O. Box 13485 
Durham, NC Z7713-4411 Research Triangle Park, NC 27709-3485 
919-544-5729 Fax# 919-544-5491 

4 ..., "' 'j t::, 



TRIANGLE LABORATORIES OF RTP, INC. 

Initial calil:lration Sl.mmarY !or PF22206 

Analysis Date .... : 02/20/96 Method •..... : 

Instrument ....... : ~ GC Column ... : 

Analytes ·RF SD 'RSD RT RT/LO 

2378-TCDF l. 040 0.109 lOt 21:32 14:31 

TOTAL TCDF 1.040 0.109 lOt 
I 

lOt 20:12 16:11 2378-TCDD 0.992 0.101 
TOTAL TCDD 0.992 0.101 lOt 

Other Standards '1RF SD tRSD RT RT/LO 

37Cl-TCDD 1.014 0.048 St 20:12 18:11 

Internal Standards 'RF SD tRSD RT RT/LO 

l3C12-2378-TCDF ~.388 0.062 4' 21:31 20:31 

lJC12-2378-TCDD l.067 0.036 3' 20:11 18: l1 

Recoverf Standards ~RF SD tRSD R'!' RT/LO 

l3Cl2-l2J4-TOD l!.000 0.000 0% 20:27 

••• Er.d of Repor~ .... 

Page 1 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive • Durhftm, North Caronna 27713 
Phone~ (919} 544-5729 •fax: (919) ~91 

RT/HI 
25:31 

24:11 

RT/HI 
22:11 

RT/HI 
22:31 
22:11 

RT/HI 

Date: 02/20/96 

C2NF 
DB-225 

Ratiol Ratio2 N' 

0.767 10 
0.767 10 
0.782 10 
0.782 10 

Ratio1 Ratio2 N' 

10 

Ratiol Ratio2 N 
0.758 10 
Q,786 10 

Ratiol Ratio2 N 

0.794 10 

Printed: 23:10 02/20/96 

4,f ') 
v eJ 



Initial Cali~ration sumna.ry !or XF24087 

Analysis Date .... : 04/08/97 Method •....• : 

Instrument ... .-... : x GC Column •.. : 

Analytes RF SD USD RT RT/L/J RT/HI 
2378-TCDF 0.967 0.044 St! 21:49 14:49 25:49 
TOTAL TCDF 0.967 0.044 St! 

2378-TCDD l.09S 0.097 n 20:37 16:36 24:36 
TOTAL TCDD l.09S 0.097 n 

Other Standards RF SD t!RSD RT RT/L/J RT/HI 
37Cl-TCDD l.018 0.047 St! 20:37 18:36 22:36 

Internal Standards RF SD t!RSD RT RT/L/J RT/HI 
l3Cl2-2378-TCDF 1.392 0.071 St! 21:49 20:49 22:49 
13Cl2-2378-TCDD l.lOS 0.037 3% 20:36 18:36 22:36 

Recovery Standards RF SD 'RSD RT RT/L/J RT/HI 
l3Cl2-l234-TCDD l. 000 0.000 Ot 20:SO 

*** End of Report *** 

Page l 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive • Durham, North Carolina 2n13 
Phone: (919) 544-5729 •Fax: (919) 544-5491 

C2NF 

DB-225 

Ratiol Ratio2 N 

0.779 10 
0.779 10 
0.793 10 
0.793 10 

Ratiol Ratio2 N 

10 

Ratiol Ratio2 .N 

0.787 10 
0.783 10 

Ratiol Ratio2 N 

0.796 10 

Printed: 02:46 04/09/97 

~J4 



TRIANGLE LABORATORIES, INC. Date: 12/18/97 
Initial Calibration Swmnary for TF5Dl77 

Analysis Date .... : 12/17/97 
Instrument ...... :. : T 

Analytes 
Total MCDF 
Total MCDD 
Total DCDF 
Total DCDD 
Total TriCDF 
Total TriCDD 
2378-TCDF 
TOTAL TCDF 
2378-TCDD 
TOTAL TCDD 
12378-PeCDF 
23478-PeCDF 
TOTAL PeCDF 
12378-PeCDD 
TOTAL PeCDD 
123478-HxCDF 
123678-HxCDF 
234678-HxCDF 
123789-HxCDF 
TOTAL HxCDF 
123 4 7 8-H..xCDD 
123678-HxCDD 
~ '23 7 89-H..xCDD 
..,'OTAL HxCDD 
1234678-HpCDF 
1234789-HpCDF 
TOTAL HpCDF 
1234678-HpCDD 
TOTAL HpCDD 
OCDF 
OCDD 

RF SD 
2.537 0.000 
2.024 0.000 
0.705 0.000 
1.353 0.000 
0.860 0.000 
0.444 0.000 
1. 370 0 .153 
1.370 0.153 
1.363 0.211 
1.363 0.211 
1.061 0.104 
1.060 0~095 
1.060 0.099 
1. 293 0 .111 
1.293 0.111 
1.154 0.133 
i. 29a o .186 
1.043 0.130 
0.974 0.149 
1.117 0. 14 9 
0.883 0.085 
1.000 0.121 
0. 992 0 .147 
0.959 0.117 
1.473 0.121 
1.122 0. 080 
1.297 0.100 
1.035 0.100 
1.035 0.100 
1.440 0.091 
1.113 0. 094 

%RSD 
0% 
0% 
0% 
0% 
0% 
0% 

11% 
11% 
15% 
15% 
10% 

9\ 
9\ 
9% 
9% 

12% 
14% 
12% 
15% 
13% 
10% 
12% 
15% 
12% 

8% 
7% 
8% 

10% 
10% 

6% 
8% 

Other Standards 
37Cl-TCDD 
13Cl2-PeCDF 234 
13Cl2-HxCDF 478 
13Cl2-HxCOF 234 
13Cl2-HxCOF 789 
13Cl2-HxCDD 478 
13Cl2-HpCDF 789 

RF SD %RSD 
1.006 0.009 1% 

I 

0.993 0.041 
0.921 0.032 
0.954 0.039 
0.755 0.033 
0.812 0.047 
0.780 0.043 

Internal Standards RF SD 
13Cl2-2378-TCDF 1.545 0.058 
13Cl2-2378-TCDD I 1.248 0.044 

4% 
3% 
4\ 

4% 
6% 
6% 

%RSD 
4% 
4% 

13Cl2-PeCDF 123 1.280 0.109 9% 
Page 

Method ...... : M237 

RT 
10:19 
11:03 
14:10 

RT/LO RT/HI 
6:05 20:05 
6:45 20:45 
13:05 21:05 

Ratiol Ratio2 
2.821 
3.317 
5.319 

15:02 13:45 21:45 1.415 
20:01 17:05 24:05 0.920 
20:07 18:45 24:45 1.118 
26:b6 22:05 30:05 0.799 

0.799 
26:46 22:45 30:45 0.768 

0.768 
29:53 25:52 33:52 1.492 
30:33 1.501 

1. 496 
30:52 26:51 34:51 1.596 

1. 596 
33:15 29:21. 37:21 1.270 
33:21 
33:52 
34:41 

33:59 30:03 38:03 
34:03 
34:24 

36:24 32:24 40:24 
38:03 

37:30 33:30 41:30 

41:41 37:26 45:26 
41:27 37:26 45:26 

1.269 
1.288 
1. 279 
1. 276 
1. 250 
1. 231 
1. 241 
1. 240 
1. 055 
1. OS.\ 
1. 055 
1. 031 
1. 031 
0. 908 
0.845 

RT RT/LO RT/HI Ratiol Ratio2 
26:46 24:45 28:45 
30:32 27:52 31:52 
33:14 
33:51 
34:40 
33:58 
38:03 34:24 40:24 

RT 
26:05 
26:45 

RT/LO RT/HI 
25:05 27:05 
24:45 28:45 

29:52 25:52 33:52 
l 

1.478 
0.506 
0.507 
0.508 
1. 217 
0.430 

Ratiol Ratio2 
0.733 
0.789 
l.458 

N 
1 
1 
1 
1 
1 
l 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 

6 
6 
6 
6 
6 

N 

6 
6 
6 
6 
6 
6 
6 

N 
6 
6 
6 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive· Durham, North Carolina 2n13 Printed: 12:4 7 12/18/97 
Phone: {919} 544-5729 • 1Fax: (919) 544-5491 
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TRIANGLE LABORATORIES, INC. 
Initial Calibration Summary for TF5Dl77 

13Cl2-PeCDD 123 0.710 0.064 9\ 30:51 
13Cl2-HxCDF 678 1.412 0.046 3\ 33:21 
l3Cl2-HxCDD 678 0.998 0.052 5\ 34:03 
13Cl2-HpCDF 678 0.891 0.043 5\ 36:24 
13Cl2-HpCOD 678 0.722 0.026 4\ 37:30 
l3Cl2-0CDO 0.490 0.019 4\ 41:26 

Recovery Standards RF SD \RSD RT 
13Cl2-1234-TCDO 1.000 0.000 0\ 26:35 
13Cl2-HxCDD 789 1.000 0.000 0\ 34:23 

*** End of Report **'* 

Page 2 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive· Durham, North Carolina 27713 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

26:51 34:51 
29:21 37:21 
33:03 35:03 
34:24 40:24 
36:30 38:30 
39:26 43:26 

RT/LO RT/BI 

Date: 12/18/97 

1.472 6 
0.506 6 
1.213 6 
0.434 . 6 
1.030 6 
0.859 6 

Ratiol Ratio2 N 

0.817 6 
l.203 6 

Printed: 12:47 12/18/97 
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Date: 01/06/98 

Analysis Date .... : 
Operator ......... : 
Init Calibration.: 

~al Date ........ : 

Analyte Summary 
Name 

Total MCDF 

Total MCDD 

Total DCDF 

Total DC:lD 

Total TriCDF 

Total TriCDD 

2378-TCDF 

TOTAL TCDF 

2378-TCDD 

TOTAL TC.DO 

12378-PeC:)F 

23478-PeCDF ··;L PeCDF 

12378-PeCDD 

TOTAL PeCDO 

123478-HxCDF 

123678-HxCDF 

234678-HxCOF 

123789-HxCDF 

TOTAL !ixCDF 

123478-!ixCDD 

123678-HxCDD 

I 
I TRIANGLE LABORATORIES, INC. 
I Continuinq Calibration for T980148 

01¥06/98 Method ...... : M237 
BRI Instrument .. : T 
TFSDl77 Std.Cone .... : 5.00 
12Vl7/97 

I 

I 

I 
RF! Ratio 

1&2 

0.010 

0. 0100 

0. o:oo 
I 

i o. 0.00 
I 

o.o·oo 
I 

I 

a.doc 
' I 

1.155 0. 83 
I 

i.1i55 o. 03 

I 
1.161 0.86 

I 
1.i'61 0.86 

I 
0. 985 1. 49 

I 

I 

0. 9149 
I 

1. 2186 

1. 2~8 6 
I 
I 

1. r1 
1.1!90 

I 
1. 901 

I 
0. 866 . 

I 

1. 50 

1. 58 

1.58 

1. 28 

1. 27 

1.21 

1.32 

1.032 1.27 
I 

o. 709 1. 20 

I 
0. 885 1. 22 

I 

' I 

ICal Delta 
RT RT Rel . RT RF RF '0 

Lo/Hiqh 
5:41 
19:41 
6:21 
20:21 
12:41 
20:41 
13:21 
21:21 
16:41 
23:41 
18:21 
24:21 
22:33 25:41 1.0000 
27:34 

23:48 26:22 1.0006 
27:32 

27:27 29:31 1.0006 
31:21 

28:38 
31:11 

31:48 
34:36 

30:12 1.0237 

30:31 1.0005 

32:54 0.9975 

33:00 1.0005 

33:30 1.0157 

34:19 1.0404 

32:17 33:37 0.9975 
34:12 

33: 42 1. 0000 

Page 1 

2.537 -2.537 100.0, 

2.024 -2.024 100.0, 

0.705 -0.705 100.0, 

1.353 -1.353 100.0' 

0.860 -0.860 100.0, 

0.444 -0.444 100.0, 

1.370 -0.215 -15.7% 

1.370 -0.215 -15.7, 

1.363 -0.202 -14.8% 

1.363 -0.202 -14.8% 

1.061 ·0.076 ·7.2% 

1.060 ·0.146 ·13.8% 

1 .. 060 ·0.111 ·10.5% 

1.293 ·0.007 ·0.5% 

1.293 -0.007 -0.5% 

1.154 -0.083 -7.2% 

1.298 -0.108 -8.4% 

1.043 -0.042 -4.1% 

0.974 -0.108 -11.1% 

1.117 -0.085 -7.6% 

0.883 -0.094 -10.7, 

1.000 -0.115 -11.5% 

Triangle Laboratories, l~c.® Analytical Services Division 
801 Capitola Drive• Durtiam, North Carolina 27713 
Phone: (919) 544-5729 ·(Fax: (919) 544-5491 



Dat.e: 01/06/98 TRIANGLE LABORATORIES, INC. 
Coctinuinq Calibration for T980148 

123789-HxCDD 0.902 1.19 34:02 l.0099 

TOTAL HxCDD 0.859 1.23 

1234678-HpCDF 1.310 1.13 35:54 36:01 l.0009 
37:53 

1234789-HpCDF 0.991 l. 20 37:38 l.0459 

TOTAL HpCDF 1.151 1.16 

1234678-HpCDD 0.919 1.03 36 :11 37:05 1.0000 
37:19 

TOTAL HpCDD 0.919 l. 03 

OCDF 1.233 0.87 36:56 41:10 1.0057 
44:56 

OCDD l. 014 0.85 36:56 40:56 1.0000 
44:56 

Other Standard Summary 
-Name RF Ratio RT RT Rel. RT 

1&2 Lo/High 
37Cl·TCDD 0.941 24:21 26:22 1.0006 

28:21 
13Cl2-PeCDF 234 0.912 1.47 25:30 30: 11 1.0232 

33:30 
13Cl2·HxCDF 478 0.951 0.52 32:54 0.9975 

l3Cl2·HxCDF 234 0.895 0.51 33:30 1.0157 

13Cl2·HxCDF 789 0.691 0.51 34:18 1. 0399 

13Cl2·HxCDD 478 0.788 1. 05 33:36 0.9970 

13Cl2-HpCDF 789 0.766 0.43 33:59 37:37 1. 0454 -
39:59 

Internal Standard Summary 
Name RF Ratio RT RT Rel. RT 

1&2 Lo/High 
13Cl2·2378-TCDF 1. 290 0.70 24:41 25:41 1.0000 

26:41 
l3Cl2·2378-TCDD - 1. 098 0.81 24:21 26:21 1.0000 

28:21 
13Cl2·PeCDF 123 1.047 1. 49 25:30 29:30 1.0000 

33:30 
13Cl2·PeCDD 123 0.499 l. 41 :26:30 30:30 1.0000 

34:30 
13Cl2·HxCDF 678 l. 256 0. 52 - 28:59 32:59 1.0000 

36:59 
13Cl2·HxCDD 678 l. 059 l. 24 32:42 33:42 1.0000 

34:42 

Page 2 
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0.992 

0.959 

l.473 

1.122 

1.297 

1.035 

1.035 

1.440 

1.113 

I Cal 
RF 

- 1. 006 

0.993 

0.921 

0.954 

0.755 

0.812 

0.780 

I Cal 
RF 

1.545 

1.248 

1.280 

0.710 

1.412. 

0.998 

-0.090 -9.1' 

-0.100 -10.5' 

-0.163 -11.n 

-0.131 ·11. 6, 

·0.146 -11.3' 

-0.116 -11.2' 

-0.116 -11.2' 

-0.207 -14.4' 

-0.099 -8.9' 

Delta 
RF \D 

-0.065 -6.4' 

-0.081 -8.2% 

0.030 3.2% 

-0.059 -6.H 

-0.064 ·8.5% 

-0.024 -2.9% 

-0. 014 -1. 8% 

Delta 
RF 'D 

-0.255 -16.5% 

-0.150 -12.0% 

-0.233 -18.2% 

-0.211 -29.7% 

-0.156 .:11.oi 

0.061 6.U 

Printed: 13:03 01/06/98 
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oate: 01;06;s0 

13Cl::Z-HpCDF 678 

l3Cl::Z-HpCDD 678 

.=1::2-0CDD 

Recovery Standard 
Name 

l3Cl::Z-l234-TCDD 

13Cl2-HxCDD 789 

TRIANGLE LABORATORIES, INC. 
: Continuinq Calibration for T980148 

0.8~1 0.43 33:59 35:59 l.0000 0.891 -0.070 
I 

I 39:59 
0.7~9 1.01 36:05 37:05 1.0000 0.722 0.0::27 

. i 38:05 
o.5129 o.90 40:51 40:56 1.0000 0.490 o.039 

I 41:11 

i 
S~:ry 

RF:I Ratio 
1&2 

I 
1. o,oo 0. 80 

!Cal Delta 
RT RT Rel. RT RF RF 

·Lo/High 
::26:10 0.9930 1.000 0.000 

34:01 l.0094 l.000 0.000 

I QC Front End Check: l.9657 
' 

Paqe 3 

' I 
Triangle Laboratories, l~c.® Analytical Services Division 
801 Capitola Drive• Durham, North Carolina 27713 
Phone: {9l9} 544-5729 • fax: (919) 544-5491 

I 

-7.9• 

3.7• 

8.0t 

O.Ot 

O.Ot 

Printed: 13:03 01/06/98 
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Date: 01/07/98 TRIANGLE LABORATORIES, INC. 
Continuing Calibration for T980160 

Analysis Date .... : 01/06/98 Method .....• : M237 
Operator ......... : CRV Instrument .. : T 
Init Calibration.: TFS0177 Std.Cone .... : 
ICal Date ........ : 12/17/97 

Analyte Summary I cal 
Name . RF Ratio RT RT Rel. RT RF 

1&2 Lo/Hiqh 
Total MCDF 0.000 !):40 l.537 

19:40 
Total MCDD 0.000 6:21 l.024 

20:21 
Total DCDF 0.000 12:40 0.705 

20:40 
Total DCDD 0.000 13:21 1.353 

21:21 
Total TriCDF 0.000 16:40 0.860 

23:40 
Total TriCDD 0.000 18:21 0.444 

24:21 
2378-TCDF l. 354 0.84 22:29 25:41 l. 0006 1.370 

27 :31 
TOTAL TCDF l. 354 0.84 l. 370 

2378-TCDD 1.159 0.75 23:44 26:21 1.0000 1. 363 
27:29 

TOTAL TCDD 1.159 0.75 1. 363 

12378-PeCDF 0.931 1. 42 27:23 29:30 1.0000 1.061 
31:18 

23478-PeCDF 0.953 l. 53 30: 11 1. 0232 l. 060 

TOTAL PeCDF 0.942 1. 47 1.060 

12378-PeCDD l. 229 1. 62 28:35 30:31 1.0005 1.293 
31:08 

TOTAL PeCDD 1.229 1.62 1. 293 

123478-HxCDF 1. 033 1.31 31:46 32:53 0.9970 1.154 
34:33 

123678-HxCDF 1. 217 1. 26 32:59 1.0000 1.298 

234678-HxCDF 0.951 1. 28 33:30 1. 0157 l.043 

123789-HxCDF 0.858 1. 32 34:19 1.0404 0. 974 

TOTAL HxCDF 1.015 1. 29 1.117 

123478-HxCDD 0.765 1.30 32:15 33:36 0.9980 0.883 
34:09 

123678-HxCDD 0.885 1.26 33:42 1.0010 1.000 

Paqe 1 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive• Durham, North Carolina 27713 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

S.00 

Delta 
RF 'D 

-2.537 100.0% 

-2.024 100.0, 

-0.705 100.0, 

-1.353 100.0, 

-0.860 100.0, 

-0.444 100.0% 

-0.016 -1. 2% 

-0.016 -1.2% 

-0.204 -14. 9% 

-0.204 -14.9% 

-0.130 -12.2% 

-0.107 -10 .1% 

-0.118 -11.1% 

-0.064 -5.0% 

-0.064 -5.0% 

-0.121 -10.5% 

-0.081 -6.2% 

-0.092 -8.8% 

-0.116 -11.9% 

-0.102 -9 .1% 

-o .118 -13.3% 

-0.115 -11.5% 

Printed: 00:13 01/07/98 
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I 

D4te: 01/07/98 / TRIANGLE LABORATORIES, INC. 
I Continuing calibration fer T980160 

123789-!ixCDD o.a6a 1.20 34:01 1.0104 o.992 ·0.124 -12.Slll 

TOTAL lixCDO 

~ 4678-BpCDF 

1234789-HpCDF 

TOTAL HpCDF 

1234678-HpCDD 

TOTAL BpCDD 

OCOF 

OCDD 

I 
0.839 1.25 

l.3~7 l.07 

I 
l.030 1.18 

I 

l .1'99 l. ll 
I 

o. 9!60 

o. 9'.60 
I 

l .2'.83 

·+ 
0.93 

0.93 

0.88 

0.84 

I Other Standard SW!lllla.i::;y 
I 

Name RF, Ratio 
1&2 

37Cl·TCDD 

13Cl2·1?eCDF 234 

13Cl2·HxCDF 478 

I 
0. 9135 

I 
l. 0,07 

0. 9
1

66 
I 

l.49 

0.51 

l3Cl2-H.xCDF 234 o.~84 0.51 

I 
l3Cl2·HxCDF 789 0.695 0.52 

! 

~Cl2·HxCDD 478 

~-12-HpCDF 789 

Internal Standard 
Name 

13Cl2-2378-TCDF 

13Cl2-2378-TCDD 

l3Cl2·1?eCDF 123 

o. 7,66 1.19 
I 
I 

0.845 0.42 

I 
I 

Sunpnary . 
REI Ratio 

1&2 
1. 294 0. 73 

I 
1.176 0.77 

I 
I 

l.218 1.47 
I 

l3Cl2·1?eCDD 123 0.631 l.50 
I 
I 

l3Cl2·HxCDF 678 l.J05 0.51. 
I 

i 
13Cl2-HxCDD 678 i. q50 l .16 

I 

35:50 35: 59 l. 0000 
37:49 

37:37 1.0454 

. 36:08 37:05 1.0004 
37:15 

36:54 41:10 l.0065 
44:54 
36:54 40:56 l.0008 
44:54 

0.959 -0.120 ·l2.5lll 

1.473 -0.106 -7.llll 

1.122 -0.092 -8.2lll 

1.297 -0.099 -7.6lll 

1.035 -0.075 -7.2lll 

1.035 -0.075 -7.2lll 

1.440 -0.157 -10.9lll 

1.113 -0.131 -11.Slll 

ICal Delta 
RT RT Rel. RT RF RF \D 

Lo/High 
24:21 
28:21 
25:30 
33:30 

26:21 1.0000 1.006 -0.071. -7.1% 

30:10 l.0226 0.993 0.014 l.4% 

32:53 0.9970 0.921 0.045 4.9% 

33:29 1.0152 0.954 -0.070 -7.4% 

34:17 1.0394 o.755 -0.060 -a.oi 

33:35 0.9975 0.812 -0.046 -5.7% 

33:59 37:36 l.0449 0.780 0.065 8.3% 
39:59 

RT 
Lo/High 

24:40 
26:40 

RT Rel. RT 

25: 40 1. 0000 

ICal Delta 
RF RF %0 

l.545 -0.251 -16.2% 

24:21 26:21 l.0000 
28:21 

1.248 -0.072 -5.8% 

25:30 29:30 l.0000 1.280 -0.062 -4.8% 
33:30 
26:30 30:30 l.0000 0.710 -0.079 -11.1% 
34:30 
28:59 32:59 1.0000 1.412 -0.107 . :7.6% 
36:59 
32:40 33:40 l.0000 0.998 0.060 6.0lll 
34:40 

Page 2 

Triangle Laboratories, 1'.nc.® Analytical Services Division 
801 Capitola Drive· Durham, North Carolina 27713 
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Date: 01/07/98 TRIANGLE LABORATORIES, INC. 
Continuing Calibration for T980160 

l3Cl2-HpCDF 678 0.834 0.44 33:59 35:59 1.0000 0.891 -0.057 -6. 4' 
39:59 

l3Cl2-HpCDO 678. 0.794 1.03 36:04 37:04 l.0000 0. 722 0.072 10.0' 
38:04 

l3Cl2-0CDO 0.589 0.91 40:46 40:54 l.0000 0.490 0.099 20.1' 
41:06 

Recovery Standard Summary !Cal Delta 
Name RF Ratio RT RT Rel. RT RF RF •o 

1&2 
l3Cll-l234-TCDO l.000 0.80 

l3Cl2-HxCDD 789 1.000 1.20 

Lo/Hiqh 
26:10 0.9930 l.000 0.000 o.o, 

34:0~ 2.0104 2.000 o.ooo o.o• 

QC Front End Check: 1.4346 

Paqe 3 

Triangle Laboratories, Inc.® Analytlcal Services Division 
801 Capitola Drive• Durham, North Carolina 27713 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

Printed: Qf=!~1/07/98 



Date: 01/07/98 TRIANGLE LABORATORIES, INC. 
Continuing Calibration for X980080 

Analysis D.ate .... : 01/07/98 Method ••.••• : C2NP 

Operator ......... : BJ'G Instrument .. : x 
Init Calibration.: XF24087 Std.Cone •.•. : 5.00 

04/08/97 ~al Date .......• : 
lysis Time .... : 11:23 GC Column ••. : OB-225 

Analyte SWmnar.! 
Name RF Ratio RT RT Rel. RT 

1&2 Lo/High 
2378-TC!lF 1.113 0.77 16:57 21:28 1.0008 

23:29 
TOTAL TCDF 1.113 0.77 

2378-TCDD 1.176 0.82 17:46 20: 13 1.0017 
22:51 

TOTAL TCDD 1.176 0.82 

Other Standard SUI!m'lacy 
Name RF Ratio RT RT Rel. RT 

l&.2 Lo/High 
37Cl-'IOD 1. 030 18:11 20: 12 l.0008 

22:11 

Internal Standard Summary 
Name RF Ratio RT RT Rel. RT 

l&.2 Lo/High 
13C12-23i8-TCDF l. 3i4 0.80 20:27 21:27 1.0000 

•. 2-2378-TCDD 
22:27 

1.106 0.78 18: ll 20: ll l. 0000 
22:11 

Recovecy Standard Swmtary 
Name RF Ratio RT RT Rel. RT 

1&2 Lo/High 
13C12-l234-TCDD 1.000 0.80 20:27 1.0132 

Page l 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive• Durham, North Carolina 27713 
Phone: (919) 544-5729 •Fax: (919) 544-5491 

I Cal Delta 
RP RP 

0.967 0.146 

0.967 0.146 

1.095 0.081 

1.095 0.081 

ICal Delta 
RF RF 

· i. 018 0.012 

I Cal Delta 
RF RF 

1.392 -0.018 

1.105 0.001 

I Cal Delta 
RF RF 

l.000 0.000 

to 

15.1' 

15.1' 

7.4' 

7.4' 

%0 

l.1' 

%D 

-l.3% 

0.0% 

%0 

0.0% 

Printed: 13:46 01/07/98 
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.oate: 01/10/98 TRIANGLE LABORATORIES OP RTP, INC,-

Continuing Calibration tor P980164 
Analysis Date ...• : 01/10/98 Method •.•••• : C2NF 

Operator .....•... : WK Instrument •• : p 

Init Calibration.: PP'22206 Std.Cone •••• : 5.00 

ICal Date ........ : 02/20/96 
Analysis Tillie .... : 10:22 CC Column .•• : DB-225 

Analyte SUmnary 
Name RF Ratio RT RT Rel. RT 

1&2 Lo/High 
2378-TCDP' 1.017 0. 80 . 18:15 23:02 1.0007 

25:21 
TOTAL TCDP' l. 017 0.80 

2378-TCDD 1.062 0.82 19:05 21:36 1.0015 
24:34 

TOTAL TCDD l.062 0.82 

Other Standard SUmnary 
Name RF Ratio RT RT Rel. RT 

1&2 Lo/High 
37Cl-TCDD 0.966 19:34 21:35 1.0008 

23:34 

Internal Standard Swrmary 
Name RF Ratio RT RT Rel. RT 

l&.2 Lo/High 
13Cl2-2378-TCDF 1.509 0.75 22:01 23:01 l. 0000 

24:01 
l3Cl2-2378-TCDD 1.222 0.82 19:34 21:34 1.0000 

23:34 

Recovery Standard Swrmary 
Name RF Ratio RT RT Rel. RT 

l&.2 Lo/High 
l3Cl2-l234-TCDD l. 000 0.80 21:51 l.0131 
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Triangle Laboratories, lnc.3 Analytical Services Division 
801 Capitola Drive• Durham, North Carolina 27713 
Phone: (919) 544-5729 • Fax: {919) 544-5491 

I Cal Delta 
RF RF 

1.040 -0.023 

l.040 -o. 023 

0.992 0. 070 

0.992 0.070 

I Cal Delta 
RF RF 

l. 014 -0.048 

!Cal Delta 
RF RF 

1.388 0.121 

1.067 0.155 

!Cal Delta 
RF RF 

1.000 0.000 

'D. 

-2.2' 

-2.2' 

7.1' 

7 .1' 

'D 

-4.8% 

\D 

8. 7\ 

14.5% 

\D 

0.0% 

Printe; 1f :~ 01/10/98 
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CASE NARRATIVE 

Analysis of Samples for the Presence of 

Chloride by · 

Ion Chromatography 

l\1ETHOD 26 

Date: January 27, 1998 

Client ID: Eastern Research Group· 

TLI Project Number : 44369 

This report should only be reproduced in full. Any partial reproduction of this report requires permission from 
Triangle Laboratories, Inc. 

Triangle Laboratories, Inc. 
801 Capitola Drive P.O. Box 13485 
Durham, NC 27713-4411 Research Triangle Park, NC 27709-3485 
919-544-5729 Fax# 919-544-5491 
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Triangle Laboratories, Inc. 
Case Narrative 

January 27, 1998 
44369 

Objective: Analysis of thirty-nine impinger samples for chloride by Method 26 

Method: Thirty-nine impinger samples were received by Triangle Laboratories, Inc. on 
December 17, 1997 without coolant in good condition. The samples were stored at 4 °C prior to 
analysis. This report pertains only to the analysis of two of the samples for chloride. The samples 
were analyzed for chloride content by ion chromatography using Method 26 with suppressed 
conductivity detection. The results reported relate only to the items tested. 

The analysis conditions are listed below: 

Instrument: Dionex DX300 Ion Chromatograph with a PED-II Conductivity Detector 
Eluent flow: 1.5 mL/min. (1.8 mM sodium carbonate/l.7mM sodium bicarbonate) 
Suppressor: Anion self-regenerating suppressor-1 
Sample Loop: 25 uL 
Detection: Conductivity - suppressed ion 
Data Recording: Dionex AI 450 software 

Report: 

Enclosed with the case narrative are copies of the client paperwork, sample log-in sheets, and log 
book pages. The data are reported as quantitation reports and chromatograms. A seven point 
calibration curve was performed ranging from 0.5 ppm to 100 ppm both before and after sample 
analysis. Reported concentrations are mean values determined from duplicate analyses. 

Results: 

Due to instrument problems, a six point calibration curve from 1 ppm to 100 ppm was used for 
the chlorine analyses. Because of this, chlorine samples whose concentrations were calculated as 
being below 1 ppm were reported as less-than 1 ppm. Samples in which chloride was not 
defected were reported as detection limits. 

--¥ Due to the levels of chloride pre~en~, samples CAA-15, CAA-19, CAA-35, CAA-51, CAA-55, 
/'} and CAA-63 were analyzed at dilutions. · · . 

Samples CAA-03 and CAA-04 were used to analyze matrix spikes and matrix spike duplicates. 
The matrix spike and matrix spike duplicate sample recoveries were within QC criteria for the 
chloride spikes. The high recoveries of the chlorine spikes may be a matrix effect. Its cause is 

.+ being investigated. 
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Triangle Laboratories, Inc. 
Case Narrative 

January 27, 1998 
44369 

The data in this package has been judged to be valid according to the guidelines of Method 26 
except as noted above. Should you have any questions, please feel free to contact our Project 
Scientist, Amy Boehm, at (919) 544-5729, Ext. 268. 

For Triangle Laboratories , Inc., 

Report Preparation: 

))~()_~ ... 

Quality Control: 

Sarah A. Hubbard 
Report Preparation Chemist Report Preparation Chemist 

The total number of pages in this data package is t l'). 
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TRIANGLE LABORA TORJES, INC. 

LIST OF CERTJFICATIONS ANO ACCREDITATIONS 

ENVIRONMENTAL 

American Association for Laboratory Accreditation. Accredidation pending. Certificate 
Number 0226-01. Accreditation for technical competence in Environmental Testing.(lnciuding 
Waste Water, SoUHaz Waste, Pulp/Paper, and Air Matrices) Parameters are AOX/TOX, and 
Dioxin/Furan. Method 1613 for Drinking Water. 

State of Alabama, Department of Environmental Management. Expires December 31, 1998 .. 
Laboratory 1.0. # 40950. Dioxin in drinking water. 

State of Alaska, Department of Environmental Conservation. Expires December 21, 1998. 
Certificate number OS-00397. Dioxin in drinking water. 

State of Arizona, Department of Health Services. Expires May 26, 1998. Certificate #AZ0423. 
Drinking Water for Dioxin, Dioxin in 'NW and S/H Waste. 

State of Arkansas, Department of Pollution Control and Ecology. Expires February 18, 1998. 
Pulp/paper, soil, water, and Hazardous Waste for Dioxin/Furan; AOXIrOX, Volatiles, Semi
volatiles. and Metals. 

State of California, Department of Health Services. Expires August 31, 1999. Certificate 
#1922. Selected Metals in Waste Water, Volatiles, Semi-volatiles, and Dioxin/furan in 'NW and 
Sol/Haz Waste. Dioxin in drinking water. 

State of Connecticut, Department of Health Services. Expires September 30, 1999. 
Registration# PH-0117. Dioxin in drinking water. 

Delaware Health and Social Services. Expires December 31, 1998. Certificate #NC 140. Dioxin 
in drinking water. 

·Florida Department of Health and Rehabilitative Services. Expires June 30, 1998. Dioxin in 
CW. Drinking Water ID HRS# 87 424. Metals, Extractable Organics (GCIMS), Pesticides/PCS's 
(GC) and Volatiles (GC/MS) in Environmental Samples. Environmental water ID HRS# EB7 411. 

Revised 1120/98 RM 

y:certific\certlist.mem 
Triangle Labo1atD1ies, Inc. 

801 Capitola Drive P.O. Sox 13485 
Du.Tham, NC Z7713-4411 RtJS11srCtr Triangle Parle, NC 27709-3485 
919-544-5729 Fal919-544 5491 



Hawaii Department of HeaJth. Expires March 1, 1998. Dioxin in drinking water. "Accepted" 
status for regulatory purposes . 

·Idaho Department of HeaJth and Welfare. Expires December 31, 1998. Dioxin in drinking 
water. 

· State of Kansas, Department of Health and Environment Expires January 31, 1998. 
Environmental Analyses/Non portable Water and Solid and Hazardous Waste. Method 1613 for 
drinking water. ID 'Ifs - Drinking water and/or pollution control - E-215. Solid or Hazardous Waste -
E-1209. 

Commonwealth of Kentucky, Department for Environmental Protection. Expires 
December 31, 1998. 10#90060. Dioxin in drinking water. 

Maryland Department of Health and Mental Hygiene. Expires September 30, 1998. 
Certification #235. Drinking water by Method 1613A. 

State of Michigan, Department of Public Health. Expires June 3, 1998. Drinking water by 
Method 1613. 

Mississippi State Department of Health. No expiration date. Dioxin in drinking water. 

Montana Department of Health and Environmental Services. Expires December 31, 1998. 
Dioxin in drinking water. 

State of New Jersey, Department of Environmental Protection and Energy. Expires June 30, 
1998. ID #67851. BNAs and Volatiles. Dioxin in drinking water. 

State of New Mexico, Environment Department Recertification pending. Dioxin in drinking 
water. 

New York State Department of Health. Expires April 1, 1998. ID #11026. Environmental 
Analyses of non-potable Wamr, Solid and Hazardous Waste. Method 1613 in OW. 

State of North Carolina, Department of Environment Health and Natural Resources Expires 
August 31, 1999. Certificate # 3ns 1. Dioxin in drinking water. 

State of North Caronna, Department of Environment, Health, and Natural Resources, 
Division of Environmental Management. Expires December 31, 2000. Certificate # 485. 
Metals, pesticides & PCSs, semi-volatiles and volatiles; TCLP. 

North Dakota State Department of Health and Consolidated Laboratories. Expires 
December 31, 1998. Certificate# R-076. Effective October 4, 1993. Dioxin in drinking water. 

Revised 1/20/98 RM 
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Oklahoma Department of Environmental Quality. Expires August 31, 1998. Laboratory #9612. 
Dioxin by 1613A, 8290 and 8280. 

State of South Carolina, Department of Health and Environmental Control. Expires . 
April 1, 1998. Certificate number #99040001 (drinking water}. Expires August 31, 1999. Certificate 
number #99040002 (other parameters). Dioxin/Furans, BNA, Volatiles, and PCBs/pesticides 
under Clean Water Act, 2.3,7,8-TCOD fer Drinking Water, and Organic extractables for Solid and 
Hazardous Waste. 

State of Tennessee. Department of Environment and Conservation. Expires 
February 5, 1999. ID #02992. Method 1613 Drinking water only .. 

U.S. Department of Agricutture Soil Pennit Expires September 30, 2001. Permit No. S-3790. 
Under the authority of the Federal Plant Pest Act, . permission is granted to receive foreign soil . 
samples for use in laboratory analysis. 

U.S. Army Corps of Engineers. Recertification Pending. Validated to perform methods 
8280 & 8290 for Lockbourne Landfill Site Investigation, Defense Distribution Depot Prcje~.s. and 
assorted projec!s for the USACE North Paciic Division Laboratory. 

U.S. EPA Region V. Expires November 14, 1999. Dioxin in drinking water. 

U.S. EPA Region VUI, for the State of Wyoming. Expires November 12. 1998. Dioxin in 
drinking water. 

State of Utah, Department of Health. Extended by State to March 31, 1998. Certificate 
Number E-166. Certification fer the fellowing parameters: . Semi-Volatiles and Volatiles under 
RCRA; Volatiles under Clean Wat.er Act; Dioxin/furans by Method 8280; Drinking water for Dioxin 
by Method 1613; Metals induding Mercury and Microwave Digestion. 

Commonwealth of Virginia, Department of General Services, Division of Consolidated 
Laboratory Services. Expires June 30, 1998. ID# 00341. Dioxin in drinking water. 

State at Washington, Department of Ecology. Expires September 11, 1998. Lab Accreditation 
Number C067. Scope of Acaeditation applies tc water analyses for Polychlorinated Dibenzo-p
dJoxins and Polychlorinated Dibenzofurans, BNA Extr (Semivolatile) Organics and Purgeable 
(Volatile) Organics. 

State of Washington, Department of Health. Expires April 30, 1998. Dioxin in drinking water. 
Lab l.D. 129 

Revised 1120/98 RM 
y:certffic\certlist.mem 
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State of West Virginia, Department of Health. Expires January 31, 1998. Certificate No. 
9923(C). Dioxin in drinking water. 

State of Wisconsin, Department of Natural Resourcas. Expires August 31, 1998. Laboratory 
ID Number 999869530. Certification· fer the fellowing categories of Organics: Purgeable, 
Base/Neutral, Acid, PC8s, and Dioxin. Expires November 14, 1999. Laboratory ID 999869530. 
Dioxin in drinking water. 

PHARMACEUTICAL 

Drug Enforcement Agency (DEA). Expires November 30, 1998. Registration number 
RT0119S835. Controlled substance registration for schedules 1,2.3,3N,4,5. 

N.C. Department of Human Resources. Expires October 31, 1998. Registration number 
NC-PT 0000 0031. North Carolina controiled substances registration. Application submitted for 
renewal. 

Food & Drug Administration (FDA) Registration. Expires June 1998. ID #!s 001500 1053481. 
Annual registration of drug estabfishment Annual registration of drug establishment. 

OTHER 

Clinical Laboratory Improvement Amendments (CUA) Registration. Expires May 30, 1999. 
ID # 34D0705123. Department of Health & Human Services, Health Care Financing 
Administration. 

U.S. E?A Large Quantity Hazardous Waste Generator. No expiration date. EPA ID 
#NC0982156879. Permit indicates that the laboratory is a large generator of hazardous waste. 

North Carolina General License for Radiation Protection. No. expiration date. License No. 
032-875-0G. The general license appfies only to radioactive material contained in devices which 
have been manufactured and labeled in accordance with specific requirements . 

Revised 1120/98 RM 
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Eastern Research Group coc 

Cul~ Aluminum Allolls 
4f l J((711,1" 

CHAIN OF CUSTODY 7A CJJ.a I ;}l 11(99' 64~ ~:~~:obm- (~ RELINQUISHED BY ~~'f- DATE= RECEIVED BY: 
RELINQUISHED BY = DATE= RECEIVED BY: 

lsAMPLE ml FIELD ID SAMPLE TYPE PRESERVATIVE COMMENTS I ANALYs1sl 

~-'- CM· 120597 M26· CDBOUT· FILTER METHOD 26A, CDBOUT, RUN 1 FILTER Hydrogen Chlor 

~ CM- 120597 M26A· CDBOUT· FH METHOD 26A, CDBOUT, RUN 1 FRONT HALF ACETONE RINSE Hydrogen Chlor 

CM-03 (' CM· 120597 M26A· CDBOUT· IMP1,2 METHOD 26A, CDBOUT, RUN 1 IMP 1,2 & H20 RINSE Hydrogen Chlor 

CM-04 ./ CM· 120597 M26A· CDBOUT· IMPJ,4 METHOD 26A, CDBOUT, RUN 1 IMP 3,4 & H20 RINSE Hydrogen Chlor 

.. CM.OS., CM· 120697 M26A· CDBOUT· FiLTER 2 METHOD 26A, CDBOUT, RUN 2 FILTER Hydrogen Chlor 

CAAQ6, CAA· 120697 M26A· CDBOUT· FH 2 METHOD 26A, CDBOUT, RUN 2 FRONT HALF ACETONE RINSE Hydrogen Chlor 

CAA-07V CAA· 120697 M26A- CDBOUT- IMP1,2 2 METHOD 26A, CDBOUT, RUN 2 IMP 1,2 & H20 RINSE Hydrogen Chlor 

CAA-08 .,/ CAA· 120697 M26A· CDBOUT· IMP3,4 2 METHOD 26A, CDBOUT, RUN 2 IMP 3,4 & H20 RINSE Hydrogen Chlor 

6AA.o9- CAA· 120697 M26A· CDBOUT- FILTER 3 METHOD 26A, CDBOUT, RUN 3 FILTER Hydrogen Chlor 

~ CAA· 120697 M26A- CDBOUT· FH 3 METHOD 26A, CDBOUT, RUN 3 FRONT HALF ACETONE RINSE Hydrogen Chlor 

CAA-11 V CM· 120697 M26A- CDBOUT· IMP1,2 3 METHOD 26A, CDBOUT, RUN 3 IMP 1,2 & H20 RINSE Hydrogen Chlor 

CAA-12 ~ CAA· 120697 M26A· CDBOUT· IMP3,4 3 METHOD 26A, CDBOUT, RUN 3 IMP 3,4 & H20 RINSE Hydrogen Chlor 

CM- 120597 M26A- CDBIN· FH METHOD 26A, CDBIN, RUN 1 FRONT HALF ACETONE RINSE Hydrogen Chlor 

CM- 120597 M26A· CDBIN- IMP1,2 METHOD 26A, CDBIN, RUN 1 IMP 1,2 & H20 RINSE Hydrogen Chlor. 

CM· 120597 M26A· CDBIN- IMP3,4 METHOD 26A, CDBIN, RUN 1 IMP 3,4 & H20 RINSE Hydrogen Chlor 

~ CM- 120597 M26A- CDBIN· FILTER METHOD 26A, CDBIN, RUN 1 FILTER Hydrogen Chlor 

...,,._GAA'>J8 CM- 120697 M26A- CDBIN· FH 2 METHOD 26A, CDBll'l. RUN 2 FRONT HALF ACETONE RINSE J Hydrogen Chlor 

CM-19V CM- 120697 M26A· CDBIN· "IMP1,2 2 METHOD 26A, CDBIN, RUN 2 IMP 1,2 & H20 RINSE &.ft. /, i Hydrogen Chlor 

CM-20/ CM- 120697 M26A- CDBIN- IMP3,4. 2 METHOD 26A, CDBIN, RUN 2 IMP 3,4 & H20 RINSE Hydrogen Chlor 

-~1 CAA- 120697 M26A· CDBIN- FILTER 3 METHOD 26A, CDBIN, RUN 3 FILTER Hydrogen Chlor 

-eAA-2,_ CAA· 120697 M26A- CDBIN- FH 3 METHOD 26A, CDBIN, RUN 3 FRONT HALF ACETONE RINSE Hydrogen Chlor 

CAA-23 V CAA· 120697 M26A· CDBIN- IMP1,2 3 METHOD 26A, CDBIN, RUN 3 IMP 1,2 & H20 RINSE Hydrogen Chlor 

CM-24 v' CAA- 120697 ~26A- CDBIN· IMP3,4 3 MEHIOD 26A, CDBIN, RUN 3 IMP 3,4 & H20 RINSE Hydrogen Chlor 

~ CAA· 120897 M26A- RF1-0UT· FILTER METHOD 26A, RF1-0UT, RUN 1 FILTER . Hydrogen Chlor 

::::cY21l6 CAA- 120897 Nl26A· RF1-0UT· FH METHOD 26A, RF1-0UT, RUN 1 FRONT HALF ACETONE RINSE Hydrogen Chlor 

CAA-27 ~ CAA- 120897 ~26A· RF1-0UT· IMP1,2 METHOD 26A, RF1-0UT, RUN 1 IMP 1,2 & H20 RINSE Hydrogen Chlor 

CA.6.-28 CM- 120897 f 26A- RF1-0UT· IMP3,4 METHOD 26A, RF1-0UT, RUN 1 IMP 3,4 & H20 RINSE Hydrogen Chlor 

Page 1 



-GMf§::> 

~ 
CAA-31 / 

CAA-32 V 
t'M-3~ 

CM-34' 

CAA-35/ 

CAA-36 ./ 

~ 

~ 

CAA-3~ l 
CAA-40 V 

CAA

CAA· 

CAA

CAA

CAA· 

CAA

CAA· 

CAA· 

CAA· 

CAA

CAA· 

CAA· 

.QM 49"" I CAA· 

CM51P CAA·• 

CAA-51 "I° CAA· 

CAA-52 y' CAA· 

~M-5lfl 
CAA-55 / 

. CAA-56 / 

CM-'J't= 

.....eM-58-

CAA-59/ 

CAA-60/ 

~ 

~ 

CAA-63 / 

CAA-64 / 

CTVd3'> 

CAA· 

CAA· 

CAA· 

CM

CAA

<:AA-

CAA

CAA

CAA

CM

CAA· 

CM

CAA

CM

CAA· 

CM-

120997 M26A-

120997 M26A-

120997 M26A· 

120997 M26A· 

120997 M26A-

121097 M26A-

121097 M26A-

121097 M26A· 

121197 M26A· 

121197 M26A-

121197 M26A· 

121197 M26A· 

RF1-0UT· 

RF1-0UT

RF1-0UT· 

RF1-0UT

RF1-0UT

RF1-0UT

RF1-0UT

RF1-0UT

RF2-0UT

RF2-0UT

RF2-0UT· 

RF2-0UT· 

120897 M26A· RF1-IN· 

120897 M26A- RF1-IN· 

120897 M26A- RF1-IN-

120897 M26A- RF1-IN-

120997 M26A-

120997 M26A-

120997 M26A· 

120997 M26A-

121097 M26A· 

121097 M26A-

121097 M26A-

121097 M26A-

121197 M26A-

121197 M26A-

121197 M26A-

121197 M26A-

' 120497 l.126A-

120497 M26A-,. 
120497 ~26A· 

120497 M26A-

t 

RF1-IN

RF1-IN

RFMN· 

RF1-IN

RF1-IN

RF1-IN

RF1-IN

RF1-IN

RF2-IN

RF2-IN

RF2-IN

RF2-IN

RBLK1 

RBLKI 

RBLKI 

RBLKI 

FILTER 2 

FH 2 

IMP1,2 2 

IMP3,4 2 

FILTER 3 

FH 3 

IMP1,2 3 

IMP3,4 3 

FILTER 4 

FH . 4 

IMP1,2 4 

IMP3,4 4 

FILTER 

FH 

IMP1.2 

IMP3,4 

FILTER 2 

FH 2 

IMP1,2 2 

IMP3,4 2 

FILTER 3 

FH 3 

IMP1,2 3 

IMP3,4 3 

FILTER 4 

FH 4 

IMP1,2 4 

IMP3,4 4 

FILTER 

Acetone · 1 

H2S04 

NaOH 

Eastern Research Group COC 

METHOD 26A, RF1-0UT, RUN 2 

METHOD 26A, RF1-0UT, RUN 2 

METHOD 26A, RF1-0UT, RUN 2 

METllOD 26A, RF1-0UT, RUN 2 

METHOD 26A, RF1-0UT, RUN 3 

METHOD 26A, RF1-0UT, RUN 3 

METHOD 26A, RF1-0UT, RUN 3 

METllOD 26A. RF1-0UT, RUN 3 

METHOD 26A, RF2-0UT, RUN 4 

METHOD 26A, RF2-0UT, RUN 4 

METHOD 26A, RF2-0UT, RUN 4 

METHOD 26A, RF2-0UT, RUN 4 

METHOD 26A, RFHN, RUN 1 

METHOD 26A, RF1-IN, RUN 1 

METHOD 26A, RF1-IN, RUN 1 

METHOD 26A, RF1-IN, RUN 1 

METllOD 26A, RFl-IN, RUN 2 

METHOD 26A, RF1-IN, RUN 2 

METllOD 26A, RF1-IN, RUN 2 

METHOD 26A, RF1-IN, RUN 2 

METHOD 26A, RF1-IN, RUN 3 

METHOD 26A, RF1-IN, RUN 3 

METHOD 26A, RF1-IN, RUN 3 

METHOD 26A, RF1-IN, RUN 3 

METHOD 26A, RF2-IN, RUN 4 

METHOD 26A, RF2-IN, RUN 4 

METHOD 26A, RF2-IN, RUN 4 

METHOD 26A, RF2-IN, RUN 4 

METllOD 26A, REAGENT BLANK 

METHOD 26A, REAGENT BLANK 

METHOD 26A, REAGENT BLANK 

METHOD 26A, REAGENT BLANK 

FILTER 

FRONT HALF ACETONE RINSE 

IMP 1,2 & H20 RINSE 

IMP 3,4 & H20 RINSE 

FILTER 

FRONT HALF ACETONE RINSE 

IMP 1,2 & 1120 RINSE 

IMP 3,4 & H20 RINSE 

FILTER 

FRONT HALF ACETONE RINSE 

IMP 1,2 & H20 RINSE 

IMP 3,4 & H20 RINSE 

FILTER 

FRONT HALF ACETONE RINSE 

IMP 1,2 & H20 RINSE 

IMP 3,4 & H20 RINSE 

FILTER 

FRONT HALF ACETONE RINSE 

IMP 1,2 & H20 RINSE 

IMP 3,4 & H20 RINSE 

FILTER 

FRONT HALF ACETONE RINSE 

IMP 1,2 & H20 RINSE 

IMP 3,4 & H20 RINSE 

FILTER 

FRONT HALF ACETONE RINSE 

IMP 1,2 & H20 RINSE 

IMP 3,4 & H20 RINSE 

FILTER 

ACETONE 

0. 1 N Sulfuric Acid 

0.1N NaOH 

Hyd1ogen Chlo1 

Hydrogen Chlor 

Hydrogen Chlor 

Hydrogen Chlor 

Hydrogen Chlor 

Hydrogen Chlor 

Hydrogen Chlor 

Hydrogen Chlor 

Hyd1ogen Chlor 

Hydrogen Chlor 

Hydrogen Chlor 

Hydrogen Chlor 

Hydrogen Chlor 

Hydrogen Chlor 

Hydrogen Chlor 

Hydrogen Chlor 

Hydrogen Chlor 

Hydrogen Chlor 

Hydrogen Chlor 

Hydrogen Chlor 

Hydrogen Chlor 

Hydrogen Chlor 

Hydrogen Chlor 

Hydrogen Chlor 

Hydrogen Chlor 

Hydrogen Chlor 

Hydrogen Chlor 

Hydrogen Chlor 

Hydrogen Chlor. 

Hydrogen Chlor 

Hydrogen Chlor 

Hydrogen Chlor 



~ ---&M 931 

CAA-95'/ 

CAA-96/ 

.t:M <fi'" 

~ 

CAA-99 ./ 

CAA-100 V 
~ 

CAA

CAA· 

CAA· 

CAA

CAA

CAA

CAA

CAA

CAA

CAA· 

CAA

CAA-

,CAA-

120897 M26A- RBLK2 

120897 M26A· RBLK2 

120897 M26A· RBLK2 

120897 M26A· RBLK2 

120697 M26A-

120697 M26A· 

120697 M26A· 

120697 M26A· 

121097 M26A· 

121097 M26A· 

121097 M26A-

121097 M26A-

120997 M26A-

FILTER 2 

Acetone 2 

H2S04 2 

NaOH 2 

FILTER 

FH 

IMP1,2 

IMP3,4 

FILTER 

FH 

IMP1,2 

IMP3,4 

FILTER 

G 00 10:3 CAA- 120997 M26A-

CAA-103 / CAA- 120997 M26A· 

FBLKIN 

FBLKIN 

FBLKIN 

FBLKIN 

FBLKOUT 

FBLKOUT 

FBLKOUT 

FBLKOUT 

FBLKIN 

FBLKIN 

FBLKIN 

FBLKIN 

FH 

CAA-104 ;/ CAA- 120997 M26A-

IMP1,2 

IMP3,4. 

CAA-231,/ CAA- 120597 M26A- Reagent Blk 

Reagent Blk 

DIH20 

DIH20 

FH. 

. ~AA-232 ./CAA- 120697 M26A· r-.....-------'7--
c -234 CAA-

. C -235 CM-

C -236 CM-. 

C -237 CAA-

C -238 CAA-

C -239 CAA-

·240 CAA-

·241 CAA-

·242 CAA-

·243 CAA-

·244 CM-

·245 CAA-

·246 CAA-

·247 CAA-

120897 M26A· GBLKOUT 

120897 M26A- · GBLKOUT 

120897 M26A- GBLKOUT 

120897 M26A· RBLK2 

120897 M26A- GBLKIN 

120897 M26A- GBLKIN 

IMP1.2 

IMP3,4 

FILTER 

FH 2 

IMP1,2 2 

120897 M26A- GBLKIN IMP3,4 2 

120597 M26A- GBLKIN FH 2 

120597 M26A· GBLKIN IMP1,2 2 

120597 M26A· GBLKIN IMP3,4 2 

120597 ~26A- GBLKOUT FH 2 

120597 M26A- GBLKOUT IMP1,2 2 

120597 M26A- GBLKOUT IMP3,4 2 
) 

120897 ¥26A· GBLKOUT . FH 2 

I 

2 

Eastern Research Group COC 

METllOD 26A, REAGENT BLANK 

METHOD 26A, REAGENT BLANK 

METHOD 26A, REAGENT BLANK 

METHOD 26A, REAGENT BLANK 

FIELD BLANK CDBINLET 

FIELD BLANK CDBINLET 

FIELD BLANK CDBINLET 

FIELD BLANK CDBINLET 

FIELD BLANK RFOUTLET 

FIELD BLANK RFOUTLET 

FIELD BLANK RFOUTLET 

FIELD BLANK RFOUTLET 

FIELD BLANK RFINLET 

FIELD BLANK RFINLET 

FIELD BLANK RFINLET 

FIELD BLANK RFINLET 

FILTER 

ACETONE 

0.1 N Sulfuric Acid 

0.1N NaOH 

FILTER 

FRONT HALF ACETONE RINSE 

IMP 1,2 & H20 RINSE 

IMP 3,4 & H20 RINSE 

FILTER 

FRONT HALF ACETONE RINSE 

IMP 1,2 & H20 RINSE 

IMP 3,4 & H20 RINSE 

FILTER 

FRONT HALF ACETONE RINSE 

IMP 1,2 & H20 RINSE 

IMP 3,4 & H20 RINSE 

DIH20 REAGENT BLANK 1 

REAGENT BLANK 2 \!\I, .. " DIH20 

GLASSWARE BLANKRFOUTLET 

GLASSWARE BLANK RFOUTLET 

GLASSWARE BLANK RFOUTLET 

REAGENT BLANK 2 

GLASSWARE BLANK RFINLET 

GLASSWARE BLANK RFINLET 

FRONT HALF ACETONE RINSE 

IMP 1,2 & H20 RINSE 

IMP 3,4 & H20 RINSE 

FILTER 

FRONT HALF ACETONE RINSE 

IMP 1,2 & H20 RINSE 

GLASSWARE BLANK RFINLET IMP 3,4 & H20 RINSE 

GLASSWARE BLANK CDBINLET FRONT HALF ACETONE RINSE 

GLASSWARE BLANK CDBINLET IMP 1,2 & H20 RINSE 

GLASSWARE BLANK CDBINLET IMP 3,4 & H20 RINSE 

GLASSWARE BLANK CDBOUTLET FRONT HALF ACETONE RINSE 

GLASSWARE BLANK CDBOUTLET IMP 1,2 & H20 RINSE 

GLASSWARE BLANK CDBOUTLET IMP 3,4 & H20 RINSE 

GLASSWARE BLANK RFOUTLET FRONT HALF ACETONE RINSE 

Page 3 

Hydrogen Chlor 

Hydrogen Chlor 

Hydrogen Chlor 

Hydrogen Chlor 

Hydrogen Chlor 

Hydrogen Chlor 

Hydrogen Chlor 

Hydrogen Chlor 

Hydrogen Chlor 

Hydrogen Chlor 

Hydrogen Chlor 

Hydrogen Chlor 

Hydrogen Chlor 

Hydrogen Chlor 

Hydrogen Chlor 

Hydrogen Chlor 

Hydrogen Chlor 

Hydrogen Chlor 

Hydrogen Chlor 

Hydrogen Chlor 

'Hydrogen Chlor 

Hydrogen Chlor 

Hydrogen Chlor 

Hydrogen Chlor 

Hydrogen Chlor 

Hydrogen Chlor 

Hydrogen Chlor 

Hydrogen Chlor 

Hydrogen Chlor. 

Hydrogen Chlor 

Hydrogen Chlor 

Hydrogen Chlor 

0 
~-



.----" C~-248 CAA· 120897 M26A- GBLKOUT IMP1,2 .. 
CM-249 CAA- 120897 M26A-. GBLKOUT IMP3.4 

~-2~ CM- 120897 M26A- GBLKIN rn 
-251 CM- 120897 M26A- GBLKIN IMP1,2 

M-252 CM- 120897 M26A- GBLKIN IMP3,4 

c -253 CM- 120997 M26A- FILTER FILTER 

Eastern Research Group 

2 GLASSWARE BLANK RFOUTLET 

2 GLASSWARE BLANK RFOUTLET 

·2 GLASSWARE BLANK RFINLET 

2 GLASSWARE BLANK RFINLET 

2 GLASSWARE BLANK RFINLET 

2 METHOD 26, CDBIN, RUN 2 FILTER 

coc 

IMP 1,2 & 1120 RINSE 

IMP 3,4 & H20 RINSE 

FRONT HALF ACETONE RINSE 

IMP 1,2 & H20 RINSE 

IMP 3,4 & H20 RINSE 

FILTER 

T..p ) 'I' J 
-- J 

Uydrogen Chlor 

Hydrogen Chlor 

Hydrogen Chlor 

Hydrogen Chlor 

Hydrogen Chlor 

Hydrogen Chlor 



_ ,,,'e~u.,... u 
==='.~.___--==== ii = TRIANGl.E l.ABORATORIES, INC. --·N RECORD/CHAIN OF CUSTOD;fj~c*ilJt,c 
I custody Sea Absent Sample Seals: Absent 
I Chain of custody Present Container ... : Intact 
I Sample Tags Absent 
D Sample Tag Numbers: 
I SMO Forms 

·Box 

Not Listed on Chain of Custody 
N/A 

NO COOLANT 

HTLI Number ....... Client Sample ID ........... ,. ...... Matrix I To lJ\ll 
OmR/H:CPM. . ..... Client COC ID ...... • Location ...... · I Date/Init 

gu4-52-1 CAA-03 40 ML LIQUID! 

n CAA-03 R03 I 

8194-52-2 CAA-04 40 ML LIQUID! 

I CAA-04 ROl I 

0194-52-3 CAA-07 40 ML LIQUID! 

n CAA-07 R03 I 

ft194-52-4 CAA-08 40 ML LIQUID! 

n CAA-08 R03 I 

1194-52-5 CAA-11 40 ML LIQUID! . 

n CAA-11 R03 I 

Uu4-52-6 CAA-12 40 ML LIQUID! 

8 CAA-12 R03 I 

0194-52-7 CAA-15 40 ML LIQUID! 

n CM.-15 ROl I 

0194-52-8 CAA-19 40 ML LIQUID! 

I CAA-19 ROJ I 

1194-52-9 CAA-20 40 ML LIQUID! 

n CAA-20 ROl I 

8194-52-10 CAA-23 40 ML LIQUID! 

a CAA-23 R03 I 

0194-52-11 CAA-24 40 ML LIQUID! 

H CAA-24 R03 I 

0194-52-12 CAA-27 40 ML LIQUID! 

n CAA-27 R03 I 

0194-52-13 CAA-~9 40 ML LIQUID! 

II CAA-~B ROJ I 

0194-52-14 CAA-31 40 ML LIQUID! 

II CAA-:h ROJ I 

n Receiving Remarks: ~ 

II • u 
n Archive Remarks: 

To STORAGE! To LAB 
Date/lnit I Date/Init 

l TLI Project Number 44369 . 
I Client: ERG02 - Eastern Research Group 

I 

! Date Received 

Carrier and Number 

To STORAGE I To LAB 
Date/Init I Date/Init 

I . 
I 

l To STORAGE! To LAB 
I Date/Init l Date/Init 

I. 
I 

i--~ 
Book I 

I 
I u4 I 

l To STORAGE! DISPOSED Q 
I Date/Init I Date/Init a 

I I 
I I 

I 
H 

n 
u 
D 
a 

I 
n 

n 
n • 

u 
u 
D 
0 

n 
n 

"'--=-=,.,.,.======================Form Revised 05/27/1997 -- Page l OF l===========-=...,...,..--_.,=-...,._,,...., ____ _ 



IF======================'TR J/\Nf;LP, l.ABORATORJES, INC. - - LOG IN RECORD/CHAIN OF' CUSTODY="="=====-=,.,.....,..=,....,"""'""""'....,....,_,...,,.-===-,._"'f 
Sample Seals: Absent 
Container ... : Intact 

f TLI Project Number 44369 
I Client: ERG02 - Eastern Research Group 

Book Q 
D 

n 
n 
n 
n 
0 

n 

custody Seal 
Chain of custody 
Sample Tags 
Sample Tag Numbers: 
SMO Forms 

Absent 
Present 
Absent 
Not Listed on Chain of Custody 
N/'A 

I 
I .. ~"I 

Box 

0194-S2-1S 

I 

l194-S2-16 

0 

CAA-32 

CM-32 

CM-3S 

CM-35 

NO COOLANT 

40 ML LIQUID! 
R03 I 

40 ML LIQUID\ 
RO] I 

I I 
I I 

I 
I 

I 
I 

n 
u 
n 
8 

11-~~~~~~~~~~~~~~~~~~~~~~~+-~~~~1~~~~-t-~~~~-t-~~~~-t--~~~---1r--~~~-+~~~~-t--~~~~-+-~~~--il 

0194-S2-17 CAA-36 40 ML LIQUID! I I I - II 
B CAA- 36 . ROJ I I I I n 
11--~~~~~~~~~~~~~~~~~~-rl~~~-f1-~~~-t-..--~~-J-~~~-+-~~~--~~~-f-~~~+-~~~+-~~--11 

0194-Sl-18 CM-39 40 ML LIQUID! I 
u CAA-39 ROl I I 

0194-52-19 

n 
0194-52-20 

n 

CAA-40 
CAA-40 

40 ML LIQUID! 
RO] I 

CM-Sl . 40 ML LIQUID\ 

I 

I n 
I u 

I n 
I II 
1 · n 
I 0 • 

O'---~~~~~~~~~~~---'.....:::;..__,._-.,,.i..:..:..o...__._,,_~~~~~-~~~~-i-~~~--j1-~~~--t·~~~~-r-~~~~-t--~~~~r-~~~--t~~~~-+~~~~~1 
CM-kff' 51 ~f.I ili.Jy1 

I 
Hl9t-52-21 

0 

0194-S2-22 

n 

0194-S2-2l 

u 
11194-52-24 

n 

0194-S2-2S 

II 

l1194-S2-26 

II 

CAA-52 
CM-52 

CAA-55 
CM-SS 

CM-S6 
CAA-56 

CAA-59 
CM-59 

CM-60 

CM-60 

CAA-63 
CM-63 

40 ML LIQUID! 
R03 I 

40 ML LIQUID( 
ROJ I 

40 ML LIQUID! 
R03 I 

40 ML LIQUID\ 
ROl I 

I 
40 ML LIQUID! 

R03 I 

40 ML LIQUID! 
R03 I 

I I 
I I 

I I 
I I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 

I 
I 

0 
0 

R 
u 

R 
u 
0 
u 

u 
n 

n 
II 

11i-~~~~~~~~~~~~~~~~~~~~4-~~~-t-~~~-1-~~~--t~~~~t--~~~-t--~~~-t-~~~-t-~~~--11--~~--11 

I II 
I II 

40 ML LIQUID! 
CAA-6 R03 I 

11194-52-27 

n 
CAA-6i 

11--~~~~~~~~~--''--~~~~~~~~~~~-f~~~~-i-~~~~~~~~-t-~~~~-t-~~~~1-~~~-t~~~~-t-~~~~-t-~~~~1 

0194-52-28 

II 

0 Receiving Remarks: 

D 
a 
0 Archive Remarks: 

CAA-7S 
CAA-7~ . 

4 

• 

40 ML LlQUIDf I 
R03 I I 

=-==================Form Revised 05/27J.,,,,.. -- Page 2 01'·3==============-=-=-==-==""" 

0 
u 
n 
D 
0 
n 



rr1t=-=====--_.,=============TRIANGLE LABORATORIES, INC. --
• 

RECORD/CHAIN OF CUSTODY================----~--==-""il 
I TLI Project Number 44369 j Book,,. 0 CUatody Seal- Absent Sample Seals: Absent 

ft Chain of custody Present Container. - - : Intact 
0 Sample Tags 
0 Sample Tag Numbers: 
II SHO Forms 

n Box 

r 

Absent 
Not Listed on Chain of custody 
N/A 

NO COOLANT 

llTLINumber .... ,.Client Sample ID •..•........ 1 .....• Matrixl To LllB 

OmR/H:CPM. . ..... Client COC ID .....• • Location ....... I Date/Inlt 

au•-52·29 
n 
0194·52-JO 

u 
0194-52-31 

a 
0194-52-32 

0 

CM-95 
CM-95 

CM-96 
CAA·96 

CAA-99 
CAA-99 

CAA-100 
CAA-100 

40 ML LIQUIDI 
R03 I 

40 ML LIQUIDI 
ROJ I 

40 ML LlOUIDI 
R03 I 

40 ML LIQUID! 
R03 I 

To STORAGE! To LAB 
Date/Init I Date/lnit 

I Client: ERG02 - Eastern Research Group I ,-4. 
I I 19• n 

Date Received 12/17/97 

Carrier and Number CARLILE 

To STORAGE! To LAB 
Date/Inlt I Date/Init 

I . 
I 

I 
I 

To STORAGE! To LAB 

Date/Init I Date/Init 
To STORAGE! 
Date/Init I 

I 
I 

I 
I 

Page I 
0 

52 n 

DISPOSED 0 
Date/Init 0 

I 
I 

u 
I 

D 
n 

1~~~~~~~~~~~~~~~~~~~~~+-~~~-1-~~~--ji--~~~.J-~~~+-~~~-+-~~~-+~~~~t--~~~-r-~~~-11 

0194-52-33 

n 
0194-52-34 

u 
0194-52-35 

n 
ft194-52-36 

n 

11194-52-37 

n 

0194-52-38 

n 
I 
0194-52~39 

n 
n 
n 
n 
o 

n 

CAA-103 
CAA-103 

CAA-104. 
CAA-104 

CAA-231 
CAA-231 

CAA-232 
CAA-232 

CAA-254 
CAA-254 

CAA-16 
CAA-16 

CAA-76 
CAA-76 

' 

40 ML LIQUID! I I 
R03 I I I 

40 ML LlOUIDI I n 
R03 I I u • 

40 ML LIOUIDI I I 
R03 I I I 

40 ML LIQUID! I I 
R03 I I, . I 

40 ML LIOUIDI . a 
R03 I 0 

40 ML LIQUID! a 
R03 I a 

40 ML LIOUIDI D 
R03 I n 

I 
D 

I ft 
I I 

u 
n r;6===============~================~======'"======:b=======k======k======="=======:!==============='===-=-==ll 
a 
I 
n 
n 

0 Receiving Remarks: • 

n t n 
U Archive Remarks: 
b=-========================Form Revised 05/27/1997 -- Page 3 OF J===========-=--a=-s=s"""=.....,,..,.,_,,,,,,,...,...,. __ --0 



PAGE l Of' ~ 

·---------------------------------------------------------------------------------------------------------------------------------· ·i 

TRIANGLE ~ORATORIES, INC. 

I Sample Preparac.ion'Tracking i Management. Form 

~·~~:::~_::~~~------------------------ .. --------------------------------------~~~:~:~-~::::~-~::::::~-~::~~-~~~~~~~-------------~ 
I Mee.hod: '2 4 I ~ (efr 

faR1f tlfffff"1tion 
Ex~raction Date: J....f~t-::J"O 

I Solvenc./Acids (): ------ Lot: ------- I 

TLI 

!Sample: ~~~PLZ ID 

111 crdl I 

I 
I 

CLIENT 

SAMPLE IO 

~- ---- ----;-- ----;- -- -------·;vu··- -----;rohi.r----;rfJO~ fron ·;-----------;- ----~ -- ---~ 
I Sample I Final I I I '/OllUYU..J I I I 
IWgt I VollVolumel_/_/_l_/_/_I_/ 1_:_/_/_l_/_/_l_/_/_I 

I s I ml I ml I . I . I (;;J) I I I . I 

·------·-------------------------------- ·+---------+------·-----------+-----------·---------·-·-----------·-----------·------------
I T".I Blank I I I 

I ooo I TLI Blank I I /' I / I 
·------·-·· . ---------------------------- +·--------+------·-----------·-----------+-----;r----·-----------+-----------·------------
1 I .d4-s2-1 I I I I I s-1 I I . I . i 

I 001 I CAA-o3 : I I . I J I ~Jj' I I I I 
+------·---------------------------------·---------+------+---------~~·-----------·~------1~""'18---------·-----------·------------
1 I l94-s2-2 I I I I '1 I '1 i { I I I i 

1002 I CAA-t•: I I I I I ..J1 I I · l 1 

·------·-----------------------------~---·---------+------·--~--------+-----------·-----------·-----------·-----------·-------------
I 194-52-3 

1003 CAA~07 ~1 
----------+------+-----------·-----------+-----------+-----------·-----------·-----------· 

1 31 : I 194-52-4 

100<1 CAA-Ot: •---·--------------------------------· ·---------·------·-----------·-----------·-----------·-----------------------·------------
1 194-52-5 4 

IOvo I CAA-1' 8. 3 
+------~-------------~---------·---------· ·---------·------·-----------·-----------·-----------·-----------·-----------+------------

I 194-52-6 

1006 I 

I 194-52-7 

1007 

CAA-12 

CAA-l~ I 31 
·----------------------------~·----------·------·-----------+-----------+--------·. ··-----------+-----------·------------

1ooa 

1009 

1010 

I , .~-52-a 

I 194-52-9 

I 194-52-10 

I 

CAA-1~ '. 

CAA-2r 

CAA-23 I 

/ 40 : ~fuld : 

1 35 
: 8~ 

·------·---------------------------------·---------·------·-----------·-----------·-----------·-----------·-----------·-----------· 

: 31 I 011 CAA-2-. 7 I 194-52-11 

·------·-------~----~-------------------· ~---------·------·-----------·-----------·-----------·-----------+-----------·-------~---· 
I 194-52-12 

1012 I 7 I I 
--·---------·------·-----------·-----------·-----------·-----------·-----------·-----------· 

•------------------------······--------··---------------------------------------------------·-·-------"---REV 07/26/93 IPSTKF ~l--• 
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PAGE 2 OF 4 

+-------------------------------------------------------------------------------------------- ·------------------------------------· 
TRIANGLE LABORATORIES, INC. . I 

sample Preparation Tracking & Management Form I 

.. '.'.''.;'.'.': .'.''.'.'......................... ···············:············;;::····-~'.'.'.'.'.'.:.'.'.'.'.'.'.'.'..'.'.'.'.'.'.'.~-~~~-'.~~'.''. .......... ~ 
I Method: a(ef ~(cA Extraction Date: JJ~r1$r I 
I Solvent/Acids ( l : Lot: I ·--... -- -·--- ....... -~~-.. ---~- .. --- --- ---.. --·--- ------·---... --·- ----------·--- ---- ----·~ -- ·r .... -·-- -~ ------..... -- ---- -- --·--.. --------. 
I I . " I I I I PH . I 10ht 11>1tu.-hvrt.1 I I 
I I TLI I · I Sample I Final I . I I Vo.' I I I I 
)Sample) SAMPLE ID. /. CLIENT )Wgt I VoljVolumej_/_/_j_/_/_l_'IUJrµ.Jl_/_/_l_/_/_l_/_/_I 

1 tt crd I I SAMPLE ID . g · I ml I ml l I I W I I . I I 

·------·---------------------------------~---------·------·-----------·-----------·-----------·-----------·---------~-·----~------+ 

'.:'.'. ... '..::::::::: ................ ~:'.'..'. ......... '. ...... '. ........... '. .... ~ ..... '. .. "~-~-----'. ........... '. •......••.• '. ..•.......•• 

I 194-52-14 I : j5 I Ol4 

·-------~-·------+-----------+-----------·-----------·-----------·-----------+-----------· 

i : a~ I 194-52-15 

1015 CAA-32 

I 194-52-16 ( 40 1016 CAA-35 I 

+------·------------~-----------------···-~---·-----·------·----------~·-----------·--------

1017 CAA·3f· I 1 31 
J : ~g 

I l94-52-1s 

1018 CAA-39 

·------·------------------------------~-·---------+------·-----------·-----------·-----------·-----------·-----------·-----------+ 

1019 

1020 

1021 

1.022 

I 194-52-19 

I 194-52-20 

I 194-52-21 

I 

I l94-s2-22 

CAA-40 I s : ~1 
CAA-5.L I tf I 

CAA-S: i 1 

CAA-55 I 
·------·-·------------------------------ ··---------+------·-----------+-----------+-----------·-----------·-----------+-----------· 

1023 CAA-SE 1 Lf o I ~ ;.-t-52-23 

+------·---------------------------------·---------·------·-----------·-----------·---------- -·-----------·-----------·-----------· 

1024 

I . '1-s2-24 

I CAA-SJ I : 35 
·------·--. ---------------------------· +·--------·~-----·-----------·-----------+-----------+-----------·-----------·-----------· 

1025 

I 194-52c25 

I CAA-60 : ~ 35 
+------·---------------------------------·---------+------·-----------·------~----+-----------·-----------·-----------+-----------· 

:-·"'" ~ 
•---------------------·--······-··------- ----------------····---·-·····-··············-·-----------------REV 07/26/93 (PS'll4F 7)--+ 
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PAGE J OF 4 

·--------------------------------------· -----------------------------------------------------------------------------------------+ 
I TRIANGLE LABORATORIES, INC. 

I Sample Preparation Tracking & Management Form I 

~':::~_::~~~---------------------------------------------------------------~~~:~:~-~::::~-~::::~:~-~~:~~-~~~~~~~-------------~ 
1 Method, ~ ~ //). (p A- Ex•. raction Date: I_1J_1f!J_rJ:tftC-J- : 
I Solvent:/ Acids (): :.Nt:: I 
·- ........ - - •· .. ~ .......... _.._·:: ... ·--._~- ....... - .... - - - .. -- . ·- - - ... - - - .. -+- --- - -·- .... -- -- --- -·- -- .. -- - ... ---·-- .... - • 1 ·-- -·-- ---- --..... -·- --.. --... -... -··--- ........ ---. 
I I . I I I . I ~ ~ I bht 11)!1u}J61) I · I I 
I I TLI I I Sample I Final I I I I I I I I 
!Sample! SAMPLE ID / CLIENT jWgt / VoljVolumej_/_/_j_/_/_j '{b~.-l_/_/_l_/_/_l_/_/_I 
I ll crd I I SAMPLE ID ! g I ml I ml I I I I I I I 

j026 

I U4-52-26 

I CAA-63 I 
I I 

I ~Oto~ I 

·----.--•-------------------------------· ~---------·-~----·-----------·----------~·-----------·-----------·-----------·------------
I l94-52-J1 

j03l CAA-99 

1032 CAA-10:. I?; : 40 I 194-52-32 

·---------+------+-----------·-----------·---------· ··------.-----·-----------·-----------· 
I 1:4-52-33 

I 033 CAA-103 

1034 CAA-104 I 13 I 194-52-34 

·------+---------------------------------·---------+------+-----------·-----------+-----------·-----------·-----------+-----------· 
I 194-52-35 

1035 1 31 
·------·---------------------------------·---------·------·-----------·-----------+-----------·-----------·-----------+-----------· 

40 I 194·52-36 

1036 CAA-23: : 

·------·----------------------------·---------------+------+-----------+-----------+-----------·-----------+-----------·-----------· 

~~~: ___ '._~::~::~:: _______________ ~~~~~ ~---------'. ______ '. ___________ '. ____ l ______ '. ___ ~-~---'. ___________ '. ___________ ! ___________ ! 
13 35 

I 194-52-38 

1038 CAA-1< 

~-:::··----------~------·------·-----------·-----------·-----------·-----------·-----------·-----------· 

•·------- - ·--------------------------- · ·· ------------------------------------- .. ·---------- · .. ------------REV 07/26/93 (PSTMF 7) --• 
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PAGE 4 OF 4 

TRIANGLE LABORATORIES, INC. 

Sample Preparation Tracking & Management Form 

i · :~:~:'.: · ::~~-k~-~ · · -· · · · · · · · · · ~:~~:::~·:::··if Q;~~z · ~'.'.~'. '. · '.::'.:~ · ~:::~'.~ · ~:::~ · '.~~'.'. '. · · · · · · · -· -~ 
I Solvent:./Acids () : Lot: I 
·- -----·- ... -... -. ... ~--~ -·- ---~~ ----... -.. -------- -- ----- -·- -- ---·- ------- ---·------- --- --·- ---- ... ---- -·- -_: / · r · --·- .. ------- ... · ·- ---... ------· 
1 1 1 1 1 1p# C/o-/rll 1Di1u.r1cn 1 1 1 

I I TLI I Sample I Final I I I ~~HrtO} I I I I 
\Sample\ SAMPLE !D CLIENT \Wgt / VoljVolume\_/_/_j_/_/_l!!_~_·/ _\_/_!_l_l_/_l_l_I_._\ 
I II crd I I SAMPLE ID : g I ml I ml I I I I I I I 

I 194-52-39 

1039 CAA-7€ : 

·------·. ·---------------------------·----·---------·------·-----------·-----------·--------- ····-----------·-----------·----~------· 

·------·-------------------------------- ··---------·------·-----------·-----------·-----------·-----------·-----------·-----------· 

I 

+------+---------------------------------·---------+------+-----------+-----------·-----------+-----------·-----------·---------1 
I I . . i I I . I · I I I . I 
I I I I I I I I I I , 

·------·------------------~--------------··---------+------+-----------+-----------·-----------·-----------+-----------+-----------· 

+------·------------------------------- ·-·---------·------·-----------+-----------·-----------·-----------+-----------·-----------· 

·------·-------------------------------· ·~---------+------+-----------·-----------·-----------+-----------+-----------+-----------+ 

·------·--·---------------------~--------~---------+------·-----------+-----------·-----------·-----------+-----------+-----------+ 

+------+-------------------------------·· ·---------·------+-----------+-----------+--------·- ·+---~-------+-----------·-----------· 

+------+· - ··----------------------------· ·---------·------+--------~--·-----------·-----------+-----------+-----------·-----------+ 

+-·----·---------------------------------·---------·------·-----------+-----------+-----------+-----------·-----------+-----------+ 
I 
I 

·------+----------------------------- . ···+---------·------·-----------+----------·+-----------·-----------·-----------+-----------+ 

'..~~::: ............• ~~---····--······---·-···········-·····--·······---·····--·--····REV 0'/2</•l (PSTMF 7)--• 
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I TRIANGL: L~BOAATOAIES OF ATP, INC. 

[PSiMF2] 

PROJECT COMMUNIC\TION TRACKJNG FORM 

Use this form to record aJI exchanges of information between production units as 
well as peisormef handling this project Oecisicns, corrective actions and 

____ .. __ rycommendattms must aJso appear on llis tracking document 

Date . I Name Comment I Decision I Rescfution I Action I Observation 

le., 
I~ 

i luftiJnS 

ATTACHllENTI 

SOP No. CGN126 Revision 2.0 28 October 1993 · page 3 of 4 

19 



DIONEX SCHEDULE - C:\DX\SCHEDULE\44369HCL.SCH 

Inj# Sample Name Method Data File· Vol. Oil. Int.Std. 

-------------------------~--~---------------------------------------------------
l STD 0.5 PPM F •• \CHLORIDE STD005 1 1 

• 2 STD 0.5 PPM F •• \CHLORIDE STD005 l l· 
3 STD 1.0 PPM F •• \CHLORIDE STDOOl l 1 
4 STD 1.0 PPM F •• \CHLORIDE STDOOl 1 1 l 
5 STD 5.0 PPM F •• \CHLORIDE STD005 1 1 l 
6 STD .S • ..O_ PPM.J •• \CHLORIDE STD005 1 1 1 
7 STD 10.0 PPM F •• \CHLORIDE STDOlO 1 1 1 
8 STD 10.0 PPM F •• \CHLORIDE STDOlO 1 1 l 
9 STD 25.0 PPM F •• \CHLORIDE STD025 1 1 1 
10 STD 25.0 PPM F •• \CHLORIDE .STD025 1 1 1 
11 STD 50.0 PPM F .•• \CHLORIDE STD050 1 1 1 
12 STD 50.0 PPM F •• \CHLORIDE STD050 1 1 1 
13 STD 100.0 PPM F •• \CHLORIDE STDlOO 1 1 1 
14 STD 100.0 PPM F •• \CHLORIDE STDlOO 1 1 1 
15 H2S04 BLANK •• \CHLORIDE H2S04BL 1 1 1 
16 H2S04 BLANK •• \CHLORIDE H2S04BL l l 1 
17 QC 20 PPM •• \CHLORIDE QC20PPM 1 1 1 
18 QC 20 PPM •• \CHLORIDE QC20PPM l l· l 
19 194-52-l •. \CHLORIDE 1945201. l l ·l 
20 194-52-l •• \CHLORIDE 1945201 l 1 l 
21 194-52-3 •• \CHLORIDE 1945203 l l l 
22 194-52-3 •• \CHLORIDE 1945203 1 1 1 
23 194-52-5 •. \CHLORIDE 1945205 l l 1 
24 194-52-5 •• \CHLORIDE 1945205 l 1 l 
25 194.;.,52-7 •• \CHLORIDE 1945207 l 2 l 
26 194-52-7 •. \CHLORIDE 1945207. 1 2 1 
27 194-52-8 •• \CHLORIDE 1945208 1 2 • 28 194-52-8 •• \CHLORIDE 1945208 l 2 
29 194-52-12 •• \CHLORIDE 1945212 l l l 
JO 194-52-12 •• \CHLORIDE 1945212 1 1 1 
31 194-52-14 •• \CHLORIDE 1945214 1 1 l 
32 194-52-14 •• \CHLORIDE 1945214 l 1 1 
33 194-52-16 •. \CHLORIDE 1945216 1 20 1 
34 194-52-16 •. \CHLORIDE 1945216 l 20 l 
35 194-52-18 •• \CHLORIDE 1945218 l l l 
36 194-52-18 •• \CHLORIDE 1945218 1 1 1 
37 194-52-20 .~\CHLORIDE 1945220 1 20 1 
38 194-52-20 •• \CHLORIDE 1945220 1 20 1 
39 194-52-22 •• \CHLORIDE 1945222 1 20 1 
40 194-52-22 ~.\CHLORIDE 1945222 1 20 1 
41 194-52-24 •• \CHLORIDE 1945224 1 l 1 
42 194-52-24 •• \CHLORIDE 1945224 l 1. 1 
43 194-52-26 •• \CHLORIDE 1945226 1 20 1 
44 194-52-26 •• \CHLORIDE 1945226 1 20 1 
45 194-52-28 •• \CHLORIDE 1945228 1 1 1 
46 194-52-28 •• \CHLORIDE 1945228 l 1 1 
47 194-52-29 •• \CHLORIDE 1945229 1 1 l 
48 194-52-29 •• \CHLORIDE 1945229 1 1 1 
49 194-52-31 •• \CHLORIDE 1945231 l 1 1 
50 194-52-31 •• \CHLORIDE 1945231 1 l 1 
51 194-52-33 •• \CHLORIDE 1945233 1 1 1 
52 194-52-33 •• \CHLORIDE 1945233 1 1 • 53 194-52-37 •• \CHLORIDE 1945237 1 1 
54 194-52-37 •• \CHLORIDE 1945237 1 1 2~ 55 194-52-1 MS •• \CHLORIDE 1945201 1 2 
56 194-52-1 MS •• \CHLORIDE 1945201 1 2 l' 
57 194-52-1 MSD •• \CHLORIDE 1945201 1 2 1 
58 194-52-l MSD •• \CHLORIDE 1945201 1 2 1 



Inj# Sample Name Method Data File Vol. Oil. Int.st, 

-------------------------------------------------------------------------------
59 195-18-l •• \CHLORIDE 1951801 1 100 1 
60 195-18-1 •• \CHLORIDE 1951801 1 100 1 

.61 195-18-4 · •• \CHLORIDE 1951804 1 1 1 

f 195-18-4 •• \CHLORIDE 1951804 1 1 1 
195-18-5 •• \CHLORIDE 1951805 l 100 1 
195-18-5 •• \CHLORIDE 1951805 1 100 1 

65 195-18-7 •• \CHLORIDE 1951807 1 100 1 
66 195-18-7 •• \CHLORIDE 1951807 1 100 1 
67 19~~8-"'."9,. ""'\-.. •• \CHLORIDE 1951809 1 100 1 
68 195-18-9 ..\CHLORIDE 1951809 1 100 1 
69 195-18-11 •• \CHLORIDE 1951811 1 1 1 
70 195-18-11 •• \CHLORIDE 1951811 1 1 1 
71 195-18-4 MS •• \CHLORIDE 1951804 1 2 1 
72 195-18-4 MS •• \CHLORIDE 1951804 1 2 1 
73 195-18-4 MSD •• \CHLORIDE 1951804 1 2 1 
74 195-18-4 MSD •• \CHLORIDE 1951804 l 2 l 
75 195-35-1 •• \CHLORIDE 1953501 1 1 1 
76 195-35-1 •• \CHLORIDE 1953501 1 l 1 
77 195-35-1 MS •• \CHLORIDE 1953501 1 2 1 
78 195-35-1 MS •• \CHLORIDE 1953501 1 2 1 
79 195-35-1 MSD •• \CHLORIDE 1953501 l 2 1 
80 195-35-1 MSD •. \CHLORIDE 1953501 1 2 1 
81 STD 0.5 PPM B •. \CHLORIDE STDOOS 1 1 1 
82 STD 0.5 PPM B .. \CHLORIDE STDOOS 1 1 1 
83 STD l. 0 PPM B .. \CHLORIDE STDOOl 1 1 1 
84 STD 1.0 PPM B .. \CHLORIDE STDOOl 1. 1 1 
85 STD 5.0 PPM B -:.\CHLORIDE STD005 1 1 l 
86 STD 5.0 PPM B •. \CHLORIDE STD005 1 1 1 
~STD 10.0 PPM B •. \CHLORIDE STDOlO 1 1 ·1 

STD 10~0 PPM B •. \CHLORIDE STDOlO 1 1 1 
STD 25.0 PPM B •• \CHLORIDE STD025 1 l 1 

90 STD 25.0 PPM B •• \CHLORIDE STD025 1 1 1 
91 STD so.a PPM B •• \CHLORIDE STDOSO 1 1 1 
92 STD 50.0 PPM B •. \CHLORIDE STDOSO l l 1 
93 STD 100.0 PPM B •. \CHLORIDE STDlOO 1 1 1 
94 STD 100.0 PPM B .. \CHLORIDE STDlOO 1 1 1 
95 END •. \STANDCL. END 1 1 1 

Comment: 
TLI PROJECT,44369,44434,44451, ANALYZED ON THIS SCHEDULE FOR (HCL) 
DATE 01-06-98. (STD) USED FOR THIS PROJECT ARE ICS3-l-3 THRU 9 QC USED 
LOT #M-IONOJ141,ANION~LUENT USED LOT #010698' LOOP SIZE (25uL) RAN 

BY LESLIE JONElJ~ ~~~~ 

2.1 



DIONEX SCHEDULE - C:\DX\SCHEDULE\44369CL2.SCH 

Inj# Sample.Name Method Data File Vol. Oil. Int.St 

-----------------------------------------------------------~-----~------------· 
1 STD 0.5 PPM F •• \CHLORIDE STD005 l l 

-2 STD 0.5 PPM F •• \CHLORIDE STDOOS 1 1 
3 STD 1.0 PPM F •• \CHLORIDE STDOOl 1 1 
4 STD 1.0 PPM F •• \CHLORIDE STDOOl 1 1 1 
5 STD 5.0 PPM F •• \CHLORIDE STDOOS 1 1 1 
6 ST~ S.-0 , PPM-.. F •• \CHLORIDE STDOOS 1 1 1 
7 STD 10.0 PPM F •• \CHLORIDE STDOlO 1 1 1 
8 STD 10.0 PPM F •• \CHLORIDE STDOlO · 1 1 1 
9 STD 25.0 PPM F •• \CHi.ORIDE ST0025 1 1 1 
10 STD 25.0 PPM F •• \CHLORIDE STD025 1 1 1 
11 STD so.a PPM F •• \CHLORIDE STD050 1 1 1 
12 STD 50.0 PPM F •• \CHLORIDE STOOSO 1 1 1 
13 STD 100.0 PPM F •• \CHLORIDE STDlOO 1 1 1 
14 STD 100.0 PPM F •. \CHLORIDE STDlOO 1 1 1 
15 NAOH BLANK •• \CHLORIDE NAOHBL 1 1 1 
16 NAOH BLANK •• \CHLORIDE NAOHBL l l 1 
17 QC 30 PPM •• \CHLORIDE QC30PPM l l 1 
18 QC 30 PPM •• \CHLORIDE QC30PPM 1 1 1 
19 194-52-2 •• \CHLORIDE 1945202 1 1 1 
20 194-52-2 •. \CHLORIDE 1945202 1 l 1 
21 194-52-4 •• \CHLORIDE i945204 1 1 1 
22 194-52-4 .. \CHLORIDE 1945204 1 1 1 
23 194-52-6 •. \CHLORIDE 1945206 1 1 l 
24 194-52-6 •• \CHLORIDE 1945206 1 1 1 
25 194-52-9 •. \CHLORIDE 1945209 1 2 1 
26 194-52-9 •• \CHLORIDE 1945209 1 2 

ti 27 194-52-10 •. \CHlORIDE 1945210 1 2 
28 194-52-10 •• \CHLORIDE 1945210 1 2 
29 194-52-11 •. \CHLORIDE 1945211 1 1 1 
30 194-52-11 •• \CHLORIDE 1945211 1 1 1 
31 194-52-13 •• \CHLORIDE 1945213 1 1 1 
32 194-52-13 •• \CHLORIDE 1945213. 1 1 1 
33 194-52-15 •. \CHLORIDE 1945215 1 1 1 
34 194-52-15 •• \CHLORIDE 1945215 1 1 1 
35 194-52-17 •• \CHLORIDE 1945217 1 1 1 
36 194-52-17 •• \CHLORIDE 1945217 1 1 1 
37 194-52-19 •• \CHLORIDE 1945219" 1 1 1 
38 194-52-19 •• \CHLORIDE 1945219 1 1 1 
39 194-52-21 •• \CHLORIDE 1945221 1 1 1 
40 194-52-21 •• \CHLORIDE 1945221 1 1 1 
41 194-52-23 •• \CHLORIDE 1945223 1 1 1 
42 194-52-23 •. \CHLORIDE 1945223 1 1 1 
43 194-52-25 •• \CHLORIDE 1945225 1 1 1 
44 194-52-25 •• \CHLORIDE 1945225 1 1 1 
45 194-52-27 •• \CHLORIDE 1945227 1 1 1 
46 194-52-27 •• \CHLORIDE 1945227 1 1 1 
47 194-52-30 •• \CHLORIDE 1945230 1 1 1 
48 194-52-30 •• \CHLORIDE 1945230 1 1 1 
49 194-52-32 •• \CHLORIDE 1945232 1 1 1 
50 194-52-32 •• \CHLORIDE 1945232 1 1 1 
51 194-52-34 •• \CHLORIDE 1945234 1 1 • 52 194-52-34 •• \CHLORIDE 1945234 1 1 
53 194-52-35 •• \CHLORIDE 1945235 1 1 
54 194-52-35 •• \CHLORIDE 1945235 1 1 1 
55 194-52-36 •• \CHLORIDE 1945236 1 1 ~21 
56 194-52-36 •• \CHLORIDE 1945236 1 1 " 1 
57 194-52-38 •• \CHLORIDE 1945238 1 1 1 
58 194-52-38 •• \CHLORIDE 1945238 1 1 1 



Inj# Sample Name Method Data File Vol. Oil. Int.Std 
----~-------------------------------------~-------------------------------------

59 194-52-39 •• \CHLORIDE 1945239 1 1 
60 194-52-39 •• \CHLORIDE 1945239 1 1 
61 194-52-2 MS •• \CHLORIDE 1945202 1 2 t 194-52-2 MS •• \CHLORIDE 1945202 1 2 

194-52-2 MSD •• \CHLORIDE 1945202 1 2 
194-52-2 MSD •• \CHLORIDE 1945202 1 2 

65 195-18-2 •• \CHLORIDE 1951802 1 1 
66 195-18-2 •• \CHLORIDE 1951802 1 1 
67 195-i.3-J ' ~-· •• \CHLORIDE 1951803 1 1 
68 195-18-3 •• \CHLORIDE 1951803 1 1 
69 195-18-6 •• \CHLORIDE 1951806. 1 1 
70 195-18-6 •• \CHLORIDE 1951806 1 1 
71 195-18-8 •• \CHLORIDE.1951808 1 1 
72 195-18-8 •• \CHLORIDE 1951808 1 1 
73 195-18-10 •. \CHLORIDE 1951810 l l 
74 195-18-10 •• \CHLORIDE 1951810 1 1 
75 195-18-12 •• \CHLORIDE 1951812 l 1 
76 195-18-12 •• \CHLORIDE 1951812 l l 
77 195-18-14 •• \CHLORIDE 1951814 l 1 
78 195-18-14 •• \CHLORIDE 1951814 1 1 
79 195-18-2 MS •• \CHLORIDE 1951802 1 2 
80 195-18-2 MS •. \CHLORIDE 1951802 l 2 
81 195-18-2 MSD •. \CHLORIDE 1951802 l 2 
82 195-18-2 MSD .. \CHLORIDE 1951802 1 2 
83 195-35-2 •. \CHLORIDE 1953502 l 1 
84 195-35-2 .. \CHLORIDE 1953502 l 1 
85 195-35~2 MS .~\CHLORIDE 1953502 1 2 
86 195-35-2 MS .. \CHLORIDE 1953502 1 2 t 195-35-2 MSD .. \CHLORIDE 1953502 1 2 

~95-35-2 MSD •. \CHLORIDE 1953502 l 2 
STD 0.5 PPM B •. \CHLORIDE STD005 1 1 

90 STD 0.5 PPM B •• \CHLORIDE STDOOS 1 l 
91 STD l.O PPM B •• \CHLORIDE STDOOl 1 1 
92 STD l.O PPM B •• \CHLORIDE STDOOl 1 l 
93 STD 5.0 PPM B •• \CHLORIDE STD005 1 1 
94 STD 5.0 PPM B .. \CHLORIDE STDOOS 1 1 
95 STD 10.0 PPM B· •• \CHLORIDE STDOlO 1 1 
96 STD 10.0 PPM B •• \CHLORIDE STDOlO 1 1 
97 STD 25.0 PPM B •• \CHLORIDE STD025 1 1 
98 STD 25.0 PPM B •. \CHLORIDE STD025 1 1 
99 END •. \STANDCL. END 1 1 

Comment: 
TLI PROJECT #44369,44434, 44451 ANALYZED ON THIS SCHEDULE FOR (CL2) 
DATE 01-08-98.(STD) USED FOR THIS PROJECT ARE ICSJ-2-1 THRU 7 QC USED 

ICSJ-3-2,ANION ELUENT USED LOT #010898. LOOP SIZE (25uL) RAN BY' 
LESLIE JONES. 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
l 
1 
l 
l 
1 
1 
l 
l 
l 
1 
1 
l 
1 
1 
1 

.1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
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DIONEX SCHEDULE - C:\DX\SCHEDULE\44369R.SCH 

Inj# Sample Name Method Data File Vol. Oil. Int.Ste 
-------------------------------------------------------------~-----------------1 

2 
3 
4 
5 

STD 50.0 PPM B •• \CHLORIDE STDOSO 1 1 
STD so.a PPM B •• \CHLORIDE STDOSO 1 l 
STD 100.0 PPM B •• \CHLORIDE STDlOO 1 1 
STD 100.0 PPM B •• \CHLORIDE STDlOO 1 1 
END •• \STANDCL. END 1 1 

_. ~---··~ .............. 

Comment: 
TLI PROJECT 44369, 44434·, 44451 , ANALYZED ON THIS SCHEDULE FOR (CL2) 
DATE 01-08-98.(STD) USED-FOR THIS PROJECT ARE ICSJ-2-l THRU 7 QC 
USED ICS3-3-2 ,ANION ELUENT USED LOT #010898. LOOP SIZE (25uL) 
LESLIE JONES 

tt 
1 
1 

24 



TRWIOl.E L.'BORATORIH INC. 

TLI 44J8t.HCl 

TUJ4041~L 
CLIENT 8AMPLH 
Q8TElllN lltESEARCH GROUP 
07/08.JANUAlllY ... 

TUD 

194-SJ.1 

194-S:Z..3 

194-SJ.5 

IM-SJ.7 

IM-SJ.8 

1'4-SJ.12 

1'4-SJ.14 

IM-SJ.tl 

194-SJ.tl 

1M-5J.20 

IM-52·22 

194-52-24 

194-52-21 

194-52·21 

194-52-31 

IM-52-33 

1M-5J.S7 

194-S:Z..1 Ml 

194-52-1 MfO 
J 

MATRIX Sl'IKE. 

9AMPLl!D 

194- 2·1 
tM-SJ.I MfO 

CIJ!JITD 

CM-27 

CM-51 

CM-75 

CM-103 

I' N!C-........ • Nl\TM! Mlf Jil-_,JI X too 
TOTAL mo HCl: fTOTAI. mo Cl)(FWHCUMWCL) 
TOTAL mo Cl2: TOTAL 1118 Cl I I 
Nl)oNOT DETECT 

llT 

U5 
1.85 

Ul 
1.83 

1.15 
. 1.15 

1.93 
1.95 

1.94 
1.94 

1.91 
1.91 

I.II 
I.II 

Ul 
1.93 

1.92 
U2 

1.95 
Ul 

·1.94 
1.94 

1.94 
1.94 

l.M 
UT 

1.18 
uo 

1.94 
Ul 

NO 
NO 

NO 
NO 

1.95 
U4 · 

1.94 
1.94 

1.94 
1.IM 

38320169 
38727983 

81105730 
11083245 

1489138 
8439064 

290118]87 
2980857S4 

271448587 
270012082 

822482'3 
827nSM 

tlt7lt78 
11ll31M9 

204079040 
208224183 

187584084 
185313702 

374oet4tl8 
374101093 

m24l4tt 
213249842 

2'6894781 
2'3057183 

455187710 
455259865 

5083929 
5102927 

NO 
NO 

NO 
NO 

3419!15117 
l41l51M44 

383181337 
38941l8l4 

381923021 
380275538 

LOO All!A llUN CotlC Dll.UTION 

7.58 
7.59 

7.11 
7.111 

U1 
9.81 

8.48 
8.47 

8.43 
8.43 

7.112 
7.12 

7.118 
7.lltl 

8.31 
8.31 

821 
8.11 

851 
UT 

8.47 
1.41 

8.41 
8.40 

8.&e 
ue 

e.11 
9.71 

8.80 
9.58 

NO 
NO 

NO 
NO 

8.53 
8.53 

8.58 
a.st 

858 
8.58 

1.20 
9.29 

12.18 
12.85 

1.14 
1.1) 

42.82 
4Ul 

40.01 
38.81 

12.83 
12.91 

14.27 
14.18 

30.41 
30.71 

28.13 
27.81 

0.78 
0.06 

37.M 
37.42 

95.49 
ts.47 

0.t1 
0.91 

o.n 
0.89 

NO 
NO 

NO 
NO 

49.81 
49.79 

55.55 
58.42 

55.Ja 
55.15 

Of 

PACTOll 

2 
2 

20 
20 

20 
20 

20 
20 

20 
20 

2 
2 

'llllECOVEllY 

106 
104 

IAMnl!CONC 

1.20 
1.29 

12.ae 
12.85 

1.14 
1.13 

85.2' 
11.47 

80.01 
79.81 

12.83 
12.11 

14.27 
14.18 

809.77. 
115.87 

28.13 
27.81 

1065.94 
1068.02 

875.19 
881.23 

37.tt 
37.42 

1309.14 
1309.ll 

0.91 
0.91 

0.72 
0.89 

NO 
ND 

ND 
ND 

41.81 
49.78 

111.11 
112.13 

110.78 
110.:SI 

AW CONC l"D TOTAL TOTAL"" TOTAL "" '" ml. a HCL 

9.23 1.0 37 0.23 0.24 

12.18 0.0 37 0.47 0.41 

1.14 0.7 0.04 0.04 , 
88.38 2.1 31 2.11 2.75 

79.81 0.5 3.11 

12.87 0.1 37 0.41 0.4' 

14.22 0.7 0.50 0.51 

812.82 1.0 24.51 25.21 

27.97 0.71 I.II 

1065.ta 0.0. 41 44.53 45.n 

MUI ·u 37 '2.12 33.04 

37.89 U2 ue 

1309.24 0.0 41 53.88 55.lO 

0.91 0.3 0.03 0.03 

0.71 4.0 0.02 0.02 

c0.04 N.11 c0.014 cO.DH 

c0.014 c0.014 

49.79 0.1 1.n 1.14 

111.97 1.5 37 4.14 

110.54 0.4 37 4.ot 



Data Reprocessed On 01/08/1998 11:36:14 
===-==== - -

Sample Name: 194-52-1 Date: 01/07/1998 02:22:14 
Data File 
Method 
ACI Address: 
Analyst 

C:\DX\DATA\44369HCL\19452011.D19 
C:\DX\METHOD\CHLORIDE.met 
1 System: 1 Inject#: 19 

Column: 
Detector: PED-Cond • 11 

----------------=---- ============ 

Calibraoei-efl· -~Volume Dilution Points Rate Start Stop Area Reject 
--------------------------------------------------------------------
External 1 1 3600 SHz o.oo 5.29 1000 

********************** Component Report: All Components .*********************** 
Pk. Ret Component · 
Num Time Name 

Concentration Height Area Bl. %Delta 
Code 

-----------------------------------------------------------------------------
1 

us 

1.95 CHLORIDE 0.000 2531346 

Totals 0.000 2531346 

File: 19452011.D19 Sample: 194-52-1 

30 

20 

10 

0 

0 1 

CHLORIDE I 1.95 
I 

2 3 
Minutes 

4 

38320169 1 -9.46 

38320169 

5 

26 



Data Reprocessed On 01/08/1998 11:38:07 
-------- -- = 

·1 Sample Name: 194-52-1 Date: 01/07/1998 02:36:00 
Data File : 

"thod : 
.:I Address: 

Analyst : 

C:\DX\DATA\44369HCL\19452011.D20 
C:\DX\METHOD\CHLORIDE.met 
l system: l Inject#: 20 

Column: 
Detector:PED-Cond • 

Dilution Points Rate Start Stop Area Reject 
--------------------------------------------------------------------External · l l 3600 SHz o.oo 5.47 1000 

********************** Component Report: All Components *********************** 

Pk. Ret Component 
Num Time Name 

Concentration Height Area Bl. %Delta 
Code 

-------------------------~---------------------------------------------------
1 

us 

1.95 CHLORIDE 0.000 2484337 38727983 

------------------------------------Totals 0.000 2484337 38727983 

File: 19452011.D20 Sample: 194-52-1 

10 

0 

0 1 

CHLORIDE I . 1.95 
I 

2 3 
Minutes 

4 5 

1 -9.46 

2.7 



Data Reprocessed On 01/07/1998 13:35:09 

Sample Name: 194-52-3 .Date: 01/07/1998 02:49:45 
Data File : 
Method : 
ACI Address: 
Analyst : 

========== 

C:\DX\DATA\44369HCL\19452031.D21 
C:\DX\METHOD\CHLORIDE.met. 
1 System: 1 Inject#: 21 

Column: 
Detector:PED-Cond.I 

Calibr~i-4:>R- -~ -Ve>ltlllle Dilution Points Rate Start Stop Area Reject -------------------------------------------------------·-------------
External 1 1 3600 5Hz o.oo 5.38 1000 

********************** Component Report: All Components *********************** 

Pk. Ret Component Concentration 
Num Time Name 

Height Area Bl. %Delta 
Code 

.-----------------------------------------------------------------------------
1 

us 

1.93 CHLORIDE 0.000 5100075 81105730 

------------------------------------
Totals 0.000 5100075 81105730 

File: 19452031.D21 Sample: 194-52-3 

10 

0 

0 1 

CHLORIDE I 1.93 
I 

2 3 
Minutes 

4 5 

1 -10.39 

28 



Data Reprocessed On 01/07/1998 13:37:02 
=========================---===----=----=-=;:=:== =============================== 

Sample Name: 
Data File 
·ethod : 

... CI Address: 
Analyst : 

194-52-3 Date: 
C:\DX\DATA\44369HCL\19452031.D22 
C:\DX\METHOD\CHLORIDE.met 
1 System: 1 Inject#: 22 

Column: 

01/07/1998 03:03:30 

Detector:PED-Cond. 

------- - =--===--============= 

Calibrcrei-en- ·-. ·Voltune Dilution Points Rate ·Start Stop Area Reject 

--------------------------------------------------------------------
External 1 1 3600 SHz · 0.00 s.20 1000 

********************** Component Report: All Components *********************** 

Pk. Ret Component Concentration 
Num Time Name 

Height Area Bl. %Delta 
Code 

-----------------------------------------------------------------------------·1 

us 

1.93 CHLORIDE 0.000 5122099 81063245 

------------------------------------
Totals 0.000 5122099 81063245 

File: 19452031.D22 Sample: 194-52-3 

10 

0 

0 1 

CHLORIDE I 1.93 
I 

2 3 
Minutes 

·4 

l -10.39 

5 

29 



= 
Sample Name: 
Data File : 
Method : 
ACI Address: 
Analyst 

Data Reprocessed On 01/07/1998 13:38:37 

194-52-5 Date: 
C:\DX\DATA\44369HCL\19452051.D23 
C:\DX\METHOD\CHLORIDE.met 
1 ·system: 1 Inject#: 23 

Column: 

01/07/1998 03:17:15 

Detector:PED-Cond. 

Calibr~i-oR ·~ Volmne Dilution Points Rate Start Stop Area Reject 

--------------------------------------------------------------------
External 1 1 3600 5Hz o.oo 5.20 1000 

I 

********************** Component Report: All Components *********************** 

Pk. Ret Component Concentration 
Num Time Name 

Height Area Bl. %Delta 
Code 

-----------------------------------------------------------------------------
1 

us 

1.85 CHLORIDE o.ooo 961962 6489136 
--------~---------------------------

Totals 0.000 961962 6489136 

File: 19452051.D23 Sample: 194-52-5 
9.0 

8.0 

7.0 

6.0 

5.0 
4.0 . 

3.0 

2.0 

1.0 

0.0 

-1.0 
0 

CHLORIDE I 1 .85 
I 

1 2 3 
Minutes 

4 

1 -14.11 

5 

30 



Data Reprocessed On Ol/07/1998 13:39:45 

Sa.mple Name: 194-52-5 Date: 01/07/1998 03:31:01 
Data File : 
•ethod : 
.:I Address: 

Analyst : 

C:\DX\DATA\44369HCL\19452051.D24 
C:\DX\METHOD\CHLORIDE.met 
1 System: 1 Inject#: 24 

Column: 
Detector:PED-Cond • 

============================================--------------
Calibrait.i..o:i ~.Volume Dilution Points Rate Start Stop Area Reject 

--------------------------------------------------------------------
External l l 3600 SHz o.oo 5.56 1000 

********************** Component R~port: All Components *********************** 

Pk. Ret Component ·concentration 
Num Time Name 

Height Area Bl. %Delta 
Code 

-----------------------------------------------------------------------------
1 

us 

1.85 CHLORIDE o.ooo 950632 

Totals o.ooo 950632 

File: 19452051.D24 Sample: 194-52-5 
9.0 

8.0 

7.0 

6.0 

5.0 

4.0 

3.0 

2.0 

1.0 

0.0 

-1.0 
0 1 

CHLORIDE I 1.85 
I 

2 3 
Minutes 

4 

6439064 1 -14.11 

6439064 

5 

31 



Sample Name: 
Data File 
Method 

Data Reprocessed On 01/26/1998 14:52:08 

194-52-7 Date: 
C:\DX\DATA\44369HCL\19452071.D25 
C:\DX\METHOD\CHLORIDE.met 

01/07/1998 03:44:47 

ACI Address: 1 System: 1 Inject#: 25 Detector:PED-Cond 
Analyst Column: 

==--============= 

Calibrcr'l:~ ~ Voitune Dilution Points Rate Start Stop Area Reject 

--------------------------------------------------------------------
External 1 2 3600 SHz o.oo 5.34 1000 

********************** Component Report: All Components *********************** 

Pk. Ret Component . Concentration 
Num Time Name 

Height Area Bl. %Delta 
Code 

---------------------------------------------------~-------------------------
1 

us 

1. 93 CHLORIDE o.ooo 25116117 290116367 
------------------------------------

Totals 0.000 25116117 290116367 

File: 19452071.D25 Sample: 194-52-7 
90 

80. 

70 

60 

50 

40 

30 

20 

10 

0 

-10 
0 1 

CHLORIDE I 1 .93 
I 

2 3 
Minutes 

4 5 

1 -10.23 

32 



Data Reprocessed On 01/07/1998 13:42:08 
==================================== 

~
Sample Name: 194-52-7 Date: 01/07/19~8 03:58:32 
Data File : C:\DX\DATA\44369HCL\19452071.026 
iethod : C: \DX\METHOD\CHLORIDE.met . 

ACI Address: l System: l Inject#: 26 Detector:PED-Cond. 
Analyst : Column: 

--------------
Calibr~i~ ~ ·Volume Dilution Points Rate Start Stop Area Reject 

~-------------------------------------------------------------------
External l 2 3600 5Hz 0.00 5.43 1000 

********************** Component Report: All Components *********************** 

Pk. 
Num 

l 

us 

Ret Component 
Time Name 

1.95 CHLORIDE 

Totals 

Concentration 

o.ooo 

Height Area Bl. %Delta 
Code 

25124595 298065754 l -9.46 

------------------------------------o.ooo 25124595 298065754 

File: 19452071.D26 Sample: 194-52-7 
90 

80 

70 

60 

50 

40 

30 

20 

10 

0 

-10 
0 1 

CHLORIDE I 1 .95 
I 

2 3 
Minutes 

4 5 

33 



Data Reprocessed On 01/07/1998 13:42:55 

Sample Name: 
Data File 
Method 
ACI Address: 
Analyst : 

194-52-8 Date: 
C:\DX\DATA\44369HCL\19452081.D27 
C:\DX\METHOD\CHLORIDE.met 
1 System: 1 Inject#: 27 

Column: 

Calibra"tion ·~ VO'itune Dilution Points Rate Start 

01/07/1998 04:12:17 

Detector:PED-Cond 

Stop Area Reject 

-~-------------------~----------------------------------------------
External l 2 3600 5Hz o.oo 5.20 1000 

********************** Component Report: All Components *********************** 

Pk. Ret Component Concentration 
Num Time Name 

Height Area Bl. %Delta 
Code 

-----------------------------------------------------------------------------
1 

us 

1.94 CHLORIDE o.ooo 23986044 271446567 

Totals 0.000 23986044 271446567 

File: 19452081.D27 Sample: 194-52-8 

40 

30 

20 

10 

0 

0 1 

CHLORIDE I 1.94 
I 

2 3 
Minutes 

4 

1 -9.77 

5 

34 



Sample Name: 
Data File : 
·ethod : 

Data Reprocessed On 01/07/1998 13:44:07 

194-52-8 Date: 
C:\DX\DATA\44369HCL\19452081.D28 
C:\DX\METHOD\CHLORIDE.met 

01/07/1998 04:26:03 

. '\.CI Address : 1 system: 1 Inject#: 28 Detector:PED-Cond • 
Analyst. : Column: 

=======================================----

Calibr~i-E>fl ·~ Volume Dilution Points Rate Start Stop Area Reject 
----------------------~---------------------------------------------
External 1 2 3600 SHz o.oo 5.15 1000 

********************** Component Report: All Compon~nts *********************** 

Pk. Ret Component Concentration 
Num Time Name 

l 1.94 CHLORIDE o.ooo 

Totals 0.000 

Height Area Bl. %Delta 
Code 

23949863 270012062 l. -9.77 

23949863 270012062 

File: 19452081.D28 Sample: 194-52-8 

40 

30 

us 20 

10 

0 

0 1 

CHLORIDE I 1.94 
I 

2 3 
Minutes 

4 5 



Data Reprocessed On 01/26/1998 14:54:27 

Sample Name: 194-52-12 Date: 
C:\DX\DATA\44369HCL\19452121.029 . 
C:\DX\METHOD\CHLORIDE.met 

01/07/1998 04:39:48 
Data File 
Method 
ACI Address: 
Analyst 

1 System: 1 Inject#: 29 Detector:PED-Cond.I 
Column: I 

Calibr~i-on ~ -Voitl.me Dilution Points Rate Start Stop Area Reject 

------~-------------------------------------------------------------
External 1 1 3600 5Hz o.oo 5.15 1000 

********************** Component Report: All Components *********************** 

Pk. Ret Component Concentration 
Nwn Time Name 

Height Area Bl. %Delta 
Code 

-----------------------------------------------------------------------------
1 

us 

1.91 CHLORIDE 0.000 9086889 

Totals 0.000 90:8·6889 

File: 19452121.029 Sample: 194-52-1.2 · 

70 

60 

50 

40 

30 

20 

10 

0 

-10 
0 1 

CHLORIDE I 1.91 
I 

2 3, 
Minutes. 

82248253 1 -11. 01 

82248253 

4 5 



Data Reprocessed On 01/26/1998 14:55:34 

I Sample Na.me: 194-52-12 Date: 01/07/1998 04:53:36 
Data File : 
~thod : 

. .:I Address : 
Analyst : 

C:\DX\DATA\44369HCL\19452121.D30 
C:\DX\METHOD\CHLORIDE.met 
1 system: 1 Inject#: 30 

Column: 
Detector:PED-Cond. 

=-------------------
Calibr~i-on ~ ·Vol'Ume Dilution Points Rate start Stop Area Reject 
--------------------------------------------------------------------
External 1 1 3600 SHz 0.00 5.02 1000 

********************** Component Report: All Components *********************** 

Pk. Ret Component Concentration 
Num Time Na.me 

Height Area Bl. %Delta 
·code 

-----------------------------------------------------------------------------
1 

us 

1.91 CHLORIDE o.ooo 9125430 

Totals 0.000 9125430 

File: 19452121.030 Sample: 194-52-12 

70 

60 

50 

40 

30 

20 

10 

0 

-10 
0 1 

CHLORIDE I 1.91 
I 

2 3 
Minutes 

82777696 1 -11.01 

82777696 

4 5 

37 



Sample Name: 
Data File : 
Method 
ACI Address: 
Analyst 

Data Reprocessed On 01/26/1998 14:57:21 
-=-====================================== 

194-52-14 Date: 
C:\DX\DATA\44369HCL\19452141.D31 
C:\DX\METHOD\CHLORIDE.met 
1 System: 1 Inject#: 31 

Column: 
= 

01/07/1998 05:07:21 

Detector:PED-Cond.~ 

I 

Calibr~i~ ·~ ·Voitune Dilution Points Rate Start Stop Area Reject 

--------------------------------------------------------------------External· 1 1 3600 5Hz o.oo 5.29 1000 

**********************Component Report: All.Components*********************** 

Pk. Ret Component Concentration 
Num. Time Name 

Height Area Bl. %Delta 
Code 

-----------------------------------------------------------------------------
1 

us 

1.91 CHLORIDE o.ooo 10117422 

Totals a.coo 10117422 

File: 19452141. D31 Sample: 194-52-14 

70 

60 

50 

40 

30 

20 

10 

0 

-10 
0 

CHLORIDE I 1.91 . I 

1 2 3 
Minutes 

4 

91973978 1 -11.01 

91973978 

5 

38 



Data Reprocessed On 01/26/1998 14:58:16 

194-52-14 Date: 
C:\DX\DATA\44369HCL\19452141.D32 
C:\DX\METHOD\CHLORIDE.met 

01/07/1998 05:21:07 
Data File : 
·ethod : 

.,.er Address: 
•

Sample Name: 

1 System: 1 Inject#: 32 Detector:PED-Cond. 
Analyst : Column: 

Calibrc.rti'()fl · -Volume Dilution Points Rate Start Stop Area Reject 
----------------------------------------------------~---------------External 1 1 3600 SHz o.oo 5.11 1000 

********************** Component Report: All Components *********************** 

Pk. Ret Component 
Num Time Name 

1 1.91 CHLORIDE 

Totals 

coricentration Height 

o.ooo 10065521 

Area Bl. %Delta 
Code 

91333946 1 -11.01 

--~--------------------------------~ o.ooo 10065521 91333946 

Fl1e: 19452141. D32 Sample: 194-52-14 

70 

60 

50 

40 

us 30 

20 

10 

0 

-10 
0 1 

CHLORIDE I 1.91 
I 

2 3 
Minutes 

4 5 

39 



Sample Name: 
Data File· 
Method : 
ACI Address: 
Anaiyst : 

Data Reprocessed On 01/07/1998 13:53:05 
--~ 

194-52-16 Date: 01/07/1998 05:34:52 
C:\DX\DATA\44369HCL\l9452161.D33 
C:\DX\METHOD\CHLORIDE.met 
1 system: 1 Inject#: 33 Oetector:PED-Cond 

Column: 

Dilution Points Rate Start Stop Area Reject 

--------------------------------------~-----------------------------·External 1 20 3600 5Hz o.oo 5.38 1000 

********************** Component Report: All Components *********************** 

Pk. Ret Component Concentration 
Num Time Name 

Height Area Bl. %Delta 
Code 

-----------------------------------------------------------------------------
1 1.93 CHLORIDE o.ooo 23595666 204079040 

------------------------------------Totals 0.000 235956f~ 204079040 

File: 19452161.033 Sample: 194-52-16 

80 

60 

us 40 

20 

0 

0 1 

CHLORIDE I 1.93 
I 

2 3 
Minutes 

4 5 

1 -10.39 

40 



Sample Name: 
Data File 
·~thod 

Data Reprocessed On 01/07/1998 13:56:29 --
194-52-16 Date: 
C:\DX\DATA\44369HCL\19452161.D34 
C:\DX\METHOD\CHLORIDE.met 

01/07/1998 05:48:38 

.l'.:I Address: 1 System: 1 Inject#: 34 Detector:PED-Cond. 
Analyst Column: 

========================================--===-
CalibrMi-on ·~ Nolwne Dilution Points Rate Start Stop Area Reject 
--------------------------------------------------------------------
External 1 20 3600 5Hz o.oo 5.43 1000 

********************** Component Report: All Components *********************** 

Pk. Ret Component Concentration 
Num Time Name 

Height Area Bl. %Delta 
Code 

------------~----------------------------------------------------------------
l 1.93 CHLORIDE o.ooo 23564735 206224183 l -10.39 

--------------------------~---------Totals 0.000 23564735 206224183 

File: 19452161.D34 Sample: 194-52-16 

80 

60 

us 40 
CHLORIDE I 1.93 

I 
20 

0 

0 1 2 3 4 5 
Minutes 



Data Reprocessed On 01/26/1998 15:40:12 

Sample Name: 194-52-18 Date: 01/07/1998 06:02:24 
Data File : 
Method : 
ACI Address: 

C:\DX\DATA\44369HCL\19452181.D35 
C:\DX\METHOD\CHLORIDE.met 
1 System: 1 Inject#: 35 Detector:PED-Cond. 

. I Analyst Column: 

Calibra'ti~·-.., -Vol"Ume Dilution Points Rate Start Stop Area Reject 
--------------------------------------------------------------------External 1· 1 3600 5Hz 0.00 5.34 1000 

********************** Component Report: All Components *********************** 

Pk. Ret Component Concentration 
Num Time Name 

Height Area Bl. %Delta 
Code 

-----------------------------------------------------------------------------
1 

us 

1.92 CHLORIDE 0.000 22198956 187564064 

-----~------------------------------Totals o.ooo 22198956 187564064 

File: 19452181.035 Sample: 194-52-18 

40 

30 

20 

10 

0 

0 1 

CHLORIDE I 1.92 
I 

2 3 
Minutes 

4 5 

1 -10.54 



Data Reprocessed On 01/26/1998 15.:42:10 
===== 

Sample Name: 194-52-18 Date: 01/07/1998 06:16:10 
Data File C:\DX\DATA\44369HCL\19452181.D36 
·ethod C:\DX\METHOD\CHLORIDE.met 

ACI Address: 1 System: 1 Inject#: 36 Detector:PED-Cond. 
Analyst Column: 

Calibrcr'ti-on ·~ ·Voitune Dilution Points Rate Start Stop Area Reject 
--------------------------------------------------------------------External 1 1 3600 5Hz o.oo 5.15. 1000 

********************** Component Report: All Components *********************** 

Pk. Ret Component Concentration 
Num Time Name 

1 1.92 CHLORIDE o.ooo 

Totals 0.000 

Height Area Bl. %Delta 
Code 

22155154 185313702 1 -10.54 

22155154 185313702 

File: 19452181. D36 Sample: 194-52-18 

40 

30 

us 20 

10 

0 

0 1 

CHLORIDE I 1 .92 
I 

2 3 
Minutes 

4 5 

43 



Data Reprocessed On 01/07/1998 13:58:53 

Sample Name: 
Data File 
Method : 
ACI Address: 
.Analyst : 

194-52-20 Date: 
C:\DX\DATA\44369HCL\19452201.D37 
C:\DX\METHOD\CHLORIDE.met 
1 System: 1 Inject#: 37 

Column: 

Calibraoiei-E>R ·~-Volume Dilution Points Rate Start 

01/07/1998 06:29:56 

Detector:PED-Cond 

Stop Area Reject 

-----------------------------------~--------------------------------
External 1 20 3600 5Hz o.oo 5.25 1000 

********************** Component Report: All Components *********************** 

Pk. Ret Component Concentration 
Num Time Name 

Height Area Bl. %Delta 
Code 

-----------------------------------------------------------------------------
1 1.95 CHLORIDE 0.000 39473334 374069466 1 -9.30 

Totals 0.000 39473334 374069466 

File: 19452201.D37 Sample: 194-52-20 

80 

60 

CHLORIDE I 1.95 

40 I 
us 

20 

0 

0 1 2 3 4 5 
Minutes 

44 



Data Reprocessed On 01/07/1998 13:59:57 
=== -= r --= - -

01/07/1998 06:43:42 
Data File : C:\DX\DATA\44369HCL\19452201.038 
:ethod : C: \DX\METHOD\CHLORIDE.met . •

Sample Name: 194-52-20 Date: 

I ACI Address: 1 System: 1 Inject#: 38 Detector:PED-Cond. 
Analyst : Column: 

Calibr~i-oa ·~-Volume Dilution Points Rate Start Stop Area Reject 

--------------------------------------------------------------------External 1 20 3600 5Hz o.oo 5.06 1000 

********************** Component Report: All Components *********************** 

Pk. Ret Component Concentration 
Num Time Name 

Height Area Bl. %Delta 
Code 

-----------------------------------------------------------------------------. 
1 1.93 CHLORIDE 0.000 39370862 374101093 

Totals o.ooo 39370862 374101093 

File: 19452201.D38 Sample: 194-52-20 

80 

60 

us 40 

20 

0 

0 1 

. CHLORIDE I 1.93 
I 

2 3 
Minutes 

4 

1 -10.08 

5 

45 



Data Reprocessed On 01/26/1998 15:54:46 

Sample Name: 194-52-22 Date: 01/07/1998 06:57:28 
Data File 
Method 
ACI Address: 
Analyst 

C:\DX\DATA\44369HCL\19452221.D39 
C:\DX\METHOD\CHLORIDE.met 
1 system: 1 Inject#: 39 

Column: 
Detector:PED-Cond.~ 

Calibrfti~ ~ ·Vol'Ume Dilution Points Rate Start Stop Area Reject 
--------------------------------------------------------------------
External 1 20 3600 5Hz o.oo 5.29 1000 

********************** component Report: All Components *********************** 

Pk. Ret Component Concentration 
Num Time Name 

Height Area Bl. %Delta 
Code 

-----------------------------------------------------------------------------
1 1.94 CHLORIDE 0.000 32558757 298243419 1 -9.77 

Totals 0.000 32558757 298243419 

File: 19452221.039 Sample: 194-52-22 

80 

60 

us 40 CHLORIDE I 1.94 
I 

20 

0 

0 1 2 3 4 5 
Minutes 



I Sample Name: 
Oata File : 

Data Reprocessed On 01/26/1998 15:56:07 

194-52-22 Date: 
C:\DX\DATA\44369HCL\19452221.D40 
C:\DX\METHOD\CHLORIDE.met 

01/07/1998 07:11:13 

~ 
:ethod : 

ACI Address: 1 System: 1 Inject#: 40 Detector:PED-Cond. 
Analyst : Column: 

--
Calibr~i~·~ ·Volume Dilution Points Rate Start Stop Area Reject 
--------------------------------------------------------------------
External 1 20 3600 5Hz 0.00 5.34 1000 

********************** Component Report: All Components **********************~ 

Pk. Ret Component Concentration 
Num Time Name 

Height Area Bl. %Delta 
Code 

-----------------------------------------------------------------------------
1 1.94 CHLORIDE o.ooo 32436487 293249642 

--------------------------------~---
Totals o.ooo 32436487 293249642 

File: 19452221.D40 Sample: 194-52-22 

80 

60 

us 40 

20 

0 

0 1 

CHLORIDE I 1.94 
I 

2 3 
Minutes 

4 5 

1 -9.92 

47 



Data Reprocessed On 01/26/1998 15:58:36 

Sample Name: 194-52-24 Date: 01/07/1998 07:24:59 
Data File 
Method : 
ACI Address: 
Analyst 

C:\DX\DATA\44369HCL\19452241.D41 
C:\DX\METHOD\CHLORIDE.met 
1 System: l Inject#: 41 

Column: 
Detector:PED-Cond.~ 

Calibr~i-€>R ·~ ·Volume Dilution Points Rate Start Stop Area Reject 
. . --------------------------------------------------------------------

External 1 l 3600 5Hz o.oo 5.20 1000 

********************** Component Report: All·Components *********************** 

Pk. Ret Component Concentration 
Num Time Name 

Height Area Bl. %Delta 
Code 

-----------------------------------------------------------------------------
1 1. 94 CHLORIDE 0.000 24252613 256894761 

Totals 0.000 24252613 256894761 

File: 19452241.041 Sample: 194-52-24 

80 

60 

us 40 

20 

0 

0 1 

CHLORIDE I 1 .94 
I 

2 3 
Minutes. 

4 

1 -9.92 

5 

48 



=== 
Sample Name: 
Data File 
~thod 

Data Reprocessed On 01/26/1998 16:00:16 

194-52-24 Date: 
C:\DX\DATA\44369HCL\19452241.D42 
C:\DX\METHOD\CHLORIDE.met 

01/07/1998 07:38:45 

-.,.CI Address: 1 System: 1 Inject#: 42 Detector:PED-Cond. 
Analyst Column: 

Calibra4!i~ ·~-Volume Dilution Points Rate Start Stop Area Reject 

--------------------------------------------------------------------
External 1 1 3600 5Hz o.oo 5.29 1000 

********************** Component Report: All Components *********************** 

· Pk. Ret Component Concentration 
Num Time Name 

Height Area Bl. %Delta 
Code 

-----------------------------------------------------------------------------
1 1.94 CHLORIDE 0.000 24142469 253057883 1 -9.92 

Totals 0.000 24142469 253057883 

File: 19452241.D42 Sample: 194-52-24 

80 

60 

49 



Data Reprocessed On 01/26/1998 16:01:44 

Sample Name: 
Data File : 
Method 

194-52-26 Date: 
C:\DX\DATA\44369HCL\19452261.D43 
C:\DX\METHOD\CHLORIDE.met 

01/07/1998 07:52:31 I 
ACI Address: 1 System: 1 Inject#: 43 Detector:PED-Cond.4 
Analyst . : Column: I 

Calibr~i.00· ~ ·V~1llDe Dilution Points Rate Start Stop Area Reject 

--------------------------------------------------~-----------------
External 1 20 3600 5Hz o.oo 5.15 1000 

********************** Component Report: All Components *********************** 

Pk. Ret Component concentration 
Num Time Name 

Height Area Bl. %Delta 
Code 

-----------------------------------------------------------------------------
1 

us 

1.96 CHLORIDE 0.000 46917783 455187710 

---------------~--------------------
Totals 0.000 46917783 455187710 

File: 19452261.043 Sample: 194-52-26 

100 

0 

0 1 

CHLORIDE I 1.96 
I 

2 3 
Minutes 

4 

1 -8.68 

5 

50 



Data Reprocessed On 01/26/1998 16:03:09 
---

I Sample Name: 194-52-26 Date: 01/07/1998 08:06:17 
Data File : 
·ethod : 

C:\DX\DATA\44369HCL\19452261.D44 
C:\DX\METHOD\CHLORIDE.met 

_ .. CI Address: .1 System: 1 Inject#: 44 Detector:PED-Cond. 
Analyst : Column: 

-
Calibrcrti~ ·-. ·Vol'Ullle Dilution Points Rate Start Stop Area Reject 
--------------------------------------------------------------------External 1 20 3600 5Hz o.oo 5.38 1000 

********************** Component Report: All Components *********************** 

Pk. Ret Component Concentration 
Num Time Name 

Height Area Bl. %Delta 
Code 

-----------------------------------------------------------------------------
1 

us 

1.97 CHLORIDE o.ooo 46852353 455256685 

------------------------------------Totals 0.000 46852353 455256685 

File: 19452261.D44 Sample: 194-52-26 

100 

0 

0 1 

CHLORIDE I 1.97 
I 

2 3 
Minutes 

4 5 

1 -8.53 



.Data Reprocessed On 01/07/1998 14:20:20 
===--====== 

Sample Name: 
Data File 
Method : 
ACI Address: 
Analyst : 

194-52-28 Date: 
C:\DX\DATA\44369HCL\19452281.D46 
C:\DX\METHOD\CHLORIDE.met 
l System: 1 Inject#: 46 

Column: 

01/07/1998 08:33:49 J 
Oetector:PED-Cond. 

I 
~---~-------=----------------=~--= 

Calibr~i~ ·~ ·Volwne Dilution Ptiints Rate Start Stop Area Reject 

--------------------------------------------------------------------
External 1 1 3600 SHz o.oo 5.20 1000 

********************** Component Report: All Components *********************** 

Pk. Ret Component Concentration Height 
Num · Time Name 

l 1.88 CHLORIDE 0.000 783678 

Totals 0.000 783678 

File: 19452281.D46 Sample: 194-52-28 

30 

20 

us 
10 

0 

0 1 

CHLORIDE I 1.88 
I 

2 3 
Minutes 

4 

Area Bl• %Delta 
Code 

5083926 1 -12.71 

5083926 

5 



Data Reprocessed On 01/07/1998 14:10:34 
-===============--:==-======•=:=================== 

~
Sample Name: 194-52-28 Date: 01/07/1998 08:20:03 
Data File : 
-~thod : 
.:I Address: 

Analyst : 

C:\DX\DATA\44369HCL\l9452281.D45 
C:\DX\METHOD\CHLORIDE.met 
l System: 1 Inject#: 45 

Column: 
Detector:PED-Cond • 

Calibrac~-~ .voJ.ume Dilution Points Rate Start Stop Area Reject 
-------------------------------------------------------------~---~--
External l l 3600 5Hz o.oo 5.02 1000 

********************** Component Report: All Components *********************** 

Pk. Ret Component Concentration 
Num Time Name 

Height Area Bl. %Delta 
Code 

-----------------------------------------------------------------------------
1 

us 

l.90 CHLORIDE 0.000 774789 5102627 
------------------------------------

Totals 0.000 774789 5102627 

File: 19452281.D45 Sample: 194-52-28 

30 

20 

10 

0 

0 1 

CHLORIDE I 1.90 
I 

2 3 
Minutes 

4 

1 -11.78 

5 

.53 



Data Reprocessed On 01/07/1998 14:27:56 
=-----

Sample Name: 194-52-29 Date: 01/07/1998 09:01:21 
Data File 
Method : 
ACI Address: 
Analyst. 

-------=== 

C:\DX\DATA\44369HCL\19452291.D48 
C:\DX\METHOD\CHLORIDE.met 
l System: 1 Inject#: 48 

Column: 
Detector:PED-Con 

Calibr~i1m ·~ Volume Dilution Points Rate Start Stop Area Reject 

--------------------------------------------------------------------
External 1 l 3600 SHz . 0. 00 5.25 1000 

********************** Component Report: All Components *********************** 

Pk. Ret Component Concentration 
Num Time Name 

Height Area Bl. %Delta 
Code 

-----------------------------------------------------------------------------
l 1.94 CHLORIDE o.ooo 429373 

Totals 0.000 429373 

File: 19452291.D48 Sample: 194-52-29 

20 

us 10 

0 

0 1 

CHLORIDE I · 1.94 
I 

2 3 
Minutes 

3999603 1 -9.92 

3999603 

4 5 

54 . 



Data Reprocessed On 01/07/1998 14:27:01 
=======--===========--======-==---=-----=== === -==-===="===================== 

Sample Name: 194-52-29 Date: 01/07/1998 08:47:36 
Data File : 
·ethod 

."CI Address: 
Analyst 

C:\DX\DATA\44369HCL\19452291.D47 
C:\DX\METHOD\CHLORIDE.met 
1 System: 1 Inject#: 47 

Column: 
= 

Detector:PED-Cond. 

Calibr~ioil ... -Val.wne Dilution Points Rate Start Stop Area Reject 
--------------------------------------------------------------------
External 1 1 3600 SHz o.oo 5.20 1000 

********************** Component R~port: All Components *********************** 

Pk. Ret Component Concentration 
Num Time Name 

Height Area Bl. %Delta 
Code 

-----------------------------------------------------------------------------
1 

us 

1.93 CHLORIDE o.ooo 430714 

Totals o.ooo 430714 

File: 19452291.D47 Sample: 194-52-29 

20 

10 

0 1--------..... 

0 1 

CHLORIDE I 1.93 
I 

2 3 
Minutes 

3835622 1 -10.08 

3835622 

4 5 



Data Reprocessed On 01/27/1998 10:20:30 

Sample Name: 
Data File : 
Method : 
ACI Address: 
Analyst : 

194-52-31 Date: 
C:\DX\DATA\44369HCL\19452311.D49 
C:\DX\METHOD\CHLORIDE.met 
1 System: 1 Inject#: 49 

Column: 

Calibraot.i-ofl ·~ ·Volume Dilution Points Rate Start 

01/07/1998 09:15:06 

Detector:PED-Cond~ 

Stop Area Reject 

--------------------------------------------------------------------External· 1 1 3600 5Hz o.oo 5.34 1000 

********************** Component Report: All Components *********************** 

Pk. Ret Component Concentration 
Num Time Name 

Height Area Bl. %Delta 
Code 

----~-------------------------------------~----------------------------------
0 0.00 CHLORIDE 0.000 0 0 0 0.00 

Totals 0.000 0 0 

File: 19452311.D49 Sample: 194-52-31 

60 

50 

40 

30 
us 

20 

10 

0 

0 1 2 3 4 5 
Minutes 

56. 



Data Reprocessed on 01/27/1998 10:21:39 

Sample Name: 194-52-31 Date: 01/07/1998 09:28:54 
Data File C:\DX\DATA\44369HCL\19452311.050 
·ethod C: \OX\METHOD\CHLORIOE.met 

·"'CI Address: 1 System: 1 Inject#: so Detector:PED-Cond. 
Analyst :. Column: 

Calibraiti~ : Volume Dilution Points Rate Start Stop Area Reject ------------------------------·--------------------------------------
External 1 1 3600 5Hz o.oo 5.28 1000 

********************** Component Report: All Components *********************** 

Pk. Ret Component Concentration 
Num Time Name 

Height Area Bl. %Delta 
Code 

-----------------------------------------------------------------------------
0 

us 

0.00 CHLORIDE 0.000 0 0 

------------------------------------
Totals o.ooo 0 0 

File: 19452311.D50 Sample: 194-52-31 

60 

50 

40 

30 

20 

10 

0 

0 1 3 
Minutes 

4 5 

0 o.oo 

57 



Data Reprocessed on 01/27/1998 10:22:18 
= 

Sample Naine: 194-52-33 Date: 01/07/1998 09:42:40 I Data File 
Method 
ACI Address: 
Analyst 

C:\DX\DATA\44369HCL\19452331.D51 
C:\DX\METHOD\CHLORIDE.met 
1 System: 1 Inject#: 51 

Column: 
Detector:PED-Cond~ 

Calibrfti-on· ~ ·Vol11me Dilution Points Rate Start Stop Area Reject 
--------------------------------------------------------------------External 1 1 3600 5Hz o.oo 5.55 1000 

********************** Component Report: All Components *********************** 

Pk. Ret Component Concentration 
Num Time Name 

Height Area Bl. %Delta 
Code 

-----------------------------------------------------------------------------
0 0.00 CHLORIDE 0.000 0 0 0 0.00 

------------------------------------Totals 0.000 0 0 

File: 19452331.D51 Sample: 194-52-33 

60 

50 

40 

30 
us 

20 

10 

0 

0 1 2 3 4 5 
Minutes 



Data Reprocessed On 01/27/1998 10:22:59 

I Sample Name: 
Data File : 

'

'ethod : 
ACI Address: 
Analyst : 

194-52-33 Date: 
C:\DX\DATA\44369HCL\19452331.D52 
C:\DX\METHOD\CHLORIDE.met 
1 System: 1 Inject#: 52 

Column: 

Dilution Points Rate Start 

01/07/1998 09:56:28 

Oetector:PED-Cond •. 

Stop Area Reject 

--------------------------------------------------------------------
External 1 1 3600 5Hz o.oo 5.40 1000 

********************** component Report: All Components *********************** 

Pk. Ret Component Concentration 
Num Time Name 

Heiqht Area Bl. %Delta 
Code 

-----------------------------------~-----------------------------------------
0 0.00 CHLORIDE a.coo 0 o· 0 0.00 

Totals o.ooo 0 0 

File: 19452331.D52 Sample: 194-52-33 

60 

50 

40 

30 
us 

20 

10 

0 

0 1 2 3 4 5 
Minutes 

59 



Data Reprocessed On 01/07/1998 14:48:35 
==------·-

Sample Name: 194-52-37 Date: 
Data File : C:\DX\DATA\44369HCL\19452371.0S4 
Method : C:\DX\METHOD\CHLORIDE.met 
ACI Address: 1 System: 1 Inject#: 54 
Analyst : Column: 

01/07/1998 10:24:01 . . I_ 

Detector:PED-Cond~ 
--- -
Calibration Volume Dilution Points Rate Start Stop Area Reject 

---~-----·----~~---------------------------------------------------External 1 1 3600 5Hz o.oo 5.25 1000 

********************** Component Report: All Components *********************** 

Pk. Ret Component Concentration 
Num Time Name 

Height Area Bl. %Delta 
Code 

-----------------------------------------------------------------------------
1 1.95 CHLORIDE o.ooo 30711766 341655117 1 -9.46 

------------------------------------Totals 0.000 30711766 341655117 

File: 19452371.D54 Sample: 194-52-37 

80 

60 

us 40 CHLORIDE I 1.95 
I 

20 

0 

0 1 2 3 4 5 
Minutes 

60 



Data Reprocessed On 01/07/1998 14:47:37 
---------=-~===-==-=========================================== 

Sample Name: 194-52-37 Date: 01/07/1998 10:10:14 
Data File : C:\DX\DATA\44369HCL\19452371.D53 
-~thod : C: \DX\METHOD\CHLORIDE.met 
;r Address: 1 system: l Inject#: 53 Detector:PED-Cond. 

Analyst · : Column: 
----===: 

Calibr~Lo:i -~ .Vcll.ume Dilution Points Rate Start Stop Area Reject 
--------------------------------------------------------------------
External 1 l 3600 5Hz o.oo 5.56 1000 

********************** Component Report: All Components *********************** 

Pk. Ret Component Concentration 
Num Time Name 

Height Area Bl. %Delta 
Code 

-----------------------------------------------------------------------------
1 1.94 CHLORIDE o.ooo 30766719 341359444 

Totals 0.000 30766719 341359444 

File: 19452371.D53 Sample: 194-52-37 

80 

60 

us 40 

20 

0 

0 1 

CHLORIDE I 1.94 
I 

2 3 
Minutes 

4 5 

l -9.61 

61 



Data Reprocessed On 01/07/1998 13:28:42 
=====~----====- =======-=-=================================== 

Sample Name: 194-52-1 MS Date: 01/07/1998 10:37:48 
Data File 
Method 

C:\DX\DATA\44369HCL\19452011.D55 
C:\DX\METHOD\CHLORIDE.met 

ACI Address: 1 System: 1 Inject#: 55 Detector:PED-Cond. 
Analyst Column: 

Calibra4ii.OR- -~ -Volwne Dilution Points Rate Start Stop Area Reject 

--------------------------------------------------------------------
External 1 2 3600 5Hz o.oo 5.15 1000 

********************** Component Report: All Components *********************** 

Pk. Ret Component Concentration 
Num · Time Name 

Height Area Bl. %Delta 
Code 

-----------------------------------------------------------------------------
1 

us 

1.94 CHLORIDE 0.000 36739984 383161337 
-------------------~----------------

Totals 0.000 36739984 383161337 

File: 19452011.D55 Sample: 194-52-1 MS 

40 

30 

20 

10 

0 

0 1 

CHLORIDE I 1.94 
I 

2 3 
Minutes 

4 

1 -9.77 

5 

62 



Data Reprocessed On 01/07/1998 13:30:25 
--

Sample Name: 194-52-1 MS Date: 01/07/1998 10:51:34 
Data File C:\DX\DATA\44369HCL\19452011.D56 

!thod :. C:\DX\METHOD\CHLORIDE.met 
CI Address: 1 System: 1 Inject#: 56 Detector:PED-Cond. 

Analyst : Column: 
--------- ---=- --

Calibra4i..Q.R ·~ ·VC>lwne Dilution Points Rate Start Stop Area Reject. 

--------------------------------------------------------------------External 1 2 3600 SHz o.oo 5.20 1000 

********************** Component Report: All Components *********************** 

Pk. Ret Component Concentration 
Num Time Name 

Height Area Bl. %Delta 
Code 

-----------------------------------------------------------------------------
1 

us 

1.94 CHLORIDE a.coo 36745958 389413634 
------------------------------------

Totals o.ooo 36745958 389413634 

File: 19452011.D56 Sample: 194-52-1 MS 

40 

30 

20 

10 

0 

0 1 

CHLORIDE I 1.94 
I 

2 3 
Minutes 

4 

.1 -9. 77 

5 

o3 



Data Reprocessed On 01/07/1998 13:31:58 

Sample Name: 
Data File : 
Method : 
ACI Address: 
Analyst : 

= 
194-52-1 MSD Date: 
C:\DX\DATA\44369HCL\19452011.D57 
C:\DX\METHOD\CHLORIDE.met 
1 System: 1 Inject#: 57 

Column: 
===============--=-----

Calibr~i~ ·~ ·Volttme Dilution Points Rate Start 

01/07/1998 11:05:18 

Detector:PED-Con 

Stop Area Reject 

--------------------------------------------------------------------
External 1 2 3600 5Hz o.oo 5.38 1000 

********************** Component Report: All Components *********************** 

Pk. Ret Component Concentration 
Num Time Name 

Height Area Bl. %Delta 
Code 

-----------------------------------------------------------------------------
1 

us 

1.94 CHLORIDE 0.000 36520618 381923021 

Totals 0.000 36520618 381923021 

File: 19452011.D57 Sample: 194-52-1 MSD 

40 

30 

20 

10 

0 

0 1 

CHLORIDE I 1.94 
I 

2 3 
Minutes 

4 5 

1 -9.77 

6 



Sample Name: 
Data File : 
tethod 

Data Reprocessed On 01/07/1998 13:32:43 
--

194-52-1 MSD Date: 
C:\DX\DATA\44369HCL\19452011.D58 
C:\DX\METHOD\CHLORIDE.met 

= 
01/07/1998 11:19:05 

ACI Address: 1 System: 1 Inject#: 58 Detector:PED-Cond. 
Analyst Column: 

----------------------------------------------------------------
Dilution Points Rate Start Stop Area Reject 

--------------------------------------------------------------------
External 1 2 3600 SHz o.oo 5.38 1000 

********************** Component Report: All Components *********************** 

Pk. Ret Component Concentration 
Num Time Name 

Height Area Bl. %Delta 
Code 

-----------------------------------------------------------------------------
1 

us 

1.94 CHLORIDE 0.000 36414745 380275538 

Totals 0.000 36414745 380275538 

File: 19452011.058 Sample: 194-52-1 MSD 

40 

30 

20 

10 

0 

0 1 

CHLORIDE I 1.94 
I 

2 3 
Minutes 

4 5 

l -9.92 

65 



lRIANGLE LAB.S INC. 
tO 
(..:> 

TLI# 44369-CL2 
CLIENT SAMPLES 
EASTERN RESEARCH GROUP 
09.JANUARY/98 

TU ID CUIHTID ltT AREA LOO Alt.EA ltUNCONC DILUTION IAMPLI! CONC AVOCONC ltl"D TOTAL TOTAL mt TOTAL 11111 '" m PACT OR m m mL Cl cu 
194-&2·2 CAMM 1.92 783029 <1 <1 <1 NA 34 <O.OM CO.OM 1 

1.90 759183 <1 c1 

194-52-4 CM-OB 1.89 693189 <I <1 C1 NA 37 <0.037 C0.037 1 
1.89 706781 <1 <1 

194-52-8 CM-12 1.89 569062 <1 <1 <1 NA 37 <0.037 <0.037 7 
1.89 566901 C1 cl 

194-52-8 CM-20 1.91 656131 <1 <I <1 NA 35 c0.035 <0.035 1 
1.89 616935 c1 c1 

194-52-10 *(~~·"d 1.89 290303658 8.48 66.75 68.75 68.73 0.1 38 2.40 2.40 7 

-- 11J cl J.. · 1.89 290051032 8.46 68.70 68.70 

194-52-tt CM-24 1.90 1190651 c1 cl C1 NA 37 <0.037 <0.037 7 
1.89 1178658. c1 <1 

194-52-13 CM-28 1.88 2409554 c1 c1 C1 NA 35 <0.035 <0.035 • 1.88 2369122 <I c1 

194-52-15 CM-32 1.89 5317500 8.73 1.97 1.97 t.97 0.4 38 0.07 0.07 • 1.89 5343789 8.73 1.98 1.98 

194-52-17 CM-38 1.89 23515386 7.37 7.30 7.30 7.27 0.11 37 0.27 0.27 7 
1.18 23284724 7.37 7.23 7.23 

194-52-111 CM-40 1.88 2278448 c1 <1 c1 NA 27 <0.027 <0.027 • 
1.90 2210849 c1 ct 

194-52-21 CM-52 1.88 3633374 8.58 1.41 1.41 1.41 0.3 38 0.05 0.05 7 
1.90 364445t 8.58 t.41 1.41 

194-52-23 CM-58 t.89 166547469 11.22 40.92 40.92 40.95 0.2 40 1.84 1.84 1 
1.89 166842253 1.22 40.98 40.98 

194-52-25 CM-60 1.87 1148613 ct ct <1 NA 3.5 <0.035 <0.035 • 
1.87 1146965 <1 <I 

194-52-27 CAA-84 1.88 5713691 8.78 2.10 . 2.10 2.10 0.5 34 0.07 0.07 • 
1.88 5746518 8.78 211 2.11 

194-52-30 CM-98 NO ND NO ND <1 <1 NA 35 <0.035 <0.035 13 
ND ND ND ND <1 

194-52-32 CM-100 NO ND ND NO c1 C1 NA 40 <0.040 <0.040 13 

} 
ND ND ND ND <1 

194-52-34 CM-104 ND NO ND ND c1 <1 NA 41 <0.041 <0.041 13 
ND ND ND ND c1 

t 
l 

l 
• 
I 

(}k1aJ aa"J,i . lo pl/ ~ Sai'J 
TU C4369-Cl2 



lFllAtJOLE: l.JlllORATORIES INC. .r--
TLI# 44389-CL2 

c.o 
CLIENT SAMPLES 
EASTERN RESEARCH GROUP 
09.JANUARY/98 

TU ID CUINTID RT AREA LOG AREA RUMCOMC DILUTION IAMPlE. CONC AVOCONC llPD TOTAL TOTAllllll TOTAL 11111 '" m P'ACTOR m ml Cl cu 
194-62-35 CM-231 NO NO NO NO <1 <1 NA 37 <0.037 <0.037 1 

NO NO NO NO <1 

11M-52-38 CM-232 NO NO ND NO <I <1 NA 40 <0.040 <0.040 1 
NO NO NO NO <1 

194-62-38 CM·US 1.87 848634 <1 <1 <1 NA 35 <0.035 <0.035 13 
1.89 695257 <1 <I 

194-52-39 CM-78 NO NO ND NO <I <I NA 35 <0.035 <0.035 8 
NO NO ND NO <I 

194-52-2M9 CM-04 1.83 330m1BG 8.52 74.78 2 149.55 149.92 0.5 :M 5.10 5.10 1 
1.85 332045428 8.52 75.14 2 150.28 

194-52-2 M8D CM-04 1.85 330095822 8.52 74.75 2 149.50 149.52 0.0 :M 5.08 5.08 1 
1.85 330182583 8.52 74.78 2 1'9.53 

MATRIX SPIKE 

SAMPLE ID DF %RECOVERY 

194-52-2MS CAA-04 2 150 
194-52-2 MSO CM-04 2 149 

• lll!CCWllY"((Mll l#f. •~TM IWT.>'( llPIKI! .wf.)I X tOO 
TOTAL mg HCL: (TOTAL mg CL)(FWHCUMWCl.) 
TOTAL mg Cl.2: TOTAL mg Cl. x I 
No- NOT DETECT 

TU 44369.CL2 



Data Reprocessed On 01/12/1998 17:34:35 
= =- == 

Sample Name: 194-52-2 Date: 01/09/1998 03:41:13 
·Data File 
Method : 
ACI Address: 
Analyst : 

C:\DX\DATA\44369CL2\19452021.D19 
C:\DX\METHOD\Clll.ORIDE.met 
1 System: 1 Inject#: 19 

Column: 
Oetector:PED-Cond.

1 

Calibra~:o. -~ Vo.LI.une Dilution Points Rate Start Stop Area Reject 
--------------------------------------------------------------------

.External 1 1 3600 5Hz o.oo 5.75 1000 

********************** Component Report: All Components *********************** 

Pk. Ret Component Concentration 
Num Time Name 

Height Area Bl. %Delta 
Code 

-----------------------------------~-----------------------------------------
1 

us 

1.92 CHLORIDE 0.000 194252 783026 
------------------------------------

Totals o.ooo 194252 783026 

File: 19452021.D 19 Sample: 194-52-2 
12 

10 

8 

6 

4 

2 

0 

0 1 2 3 
Minutes 

4 5 

l -10.85 

68 



Data Reprocessed On 01/12/1998 17:40:48 
= ==== 

Sample Name: 
ata File : 
lthod 

194-52-2 Date: 01/09/1998 03:54:57 

... ~I Address: 
Analyst : 

C:\DX\DATA\44369CL2\19452021.D20 
C:\DX\METHOD\CHLORIDE.met 
1 system: 1 Inject#: 20 

Column: 
-= 

Detector:PED-Cond. 

Calibra5.i.io11;~ .... VoJ.lime · Dilution Points Rate Start Stop Area Reject 
---------------------------------------------------------~----------
External 1 1 3600 SHZ o~oo 5.34 1000 

********************** Component Report: All Components *********************** 

Pk. Ret Component Concentration 
Num Time Name 

Height Area Bl. %Delta 
Code 

-----------------------------------------------------------------------------
l 

us 

1.90 CHLORIDE o.ooo 194373 

Totals 0.000 194373 

File: 19452021.D20 Sample: 194-52-2 
16 

14 

12 

10 

8 

6 

4 

2 

0 

-2 

CHLORIDE I 1.90 
I 

0 1 2 3 
Minutes 

4 

759183 ·1 -11.78 

759183 

5 

69 



Data Reprocessed On 01/12/1998 17:43:06 

Sample Name: 194-52-4 Date: 01/09/1998 04:08:42 
Data File 
Method : 
ACI Address: 
Analyst : 

C:\DX\DATA\44369CL2\19452041.D21 
C:\DX\METHOD\CHLORIDE.met 
1 System: 1 Inject#: 21 

Column: 
= 

Detector:PED-Cond.4 
r 

Calibra4ti~A·~V<>l-l!me Dilution Points Rate Start Stop Area Reject 
--------~-----------------------------------------------------------
External 1 1 3600 SHZ 0.01() . 5.43 1000 

********************** Component Report: All Components *********************** 

Pk. Ret Component Concentration. 
Num Time Name 

Height Area Bl. %Delta 
Code 

-----------------------------------------------------------------------------
l 

us 

1.89 CHLORIDE 0.000 167393 "693189 

------------------------------------
Totals 0.000 :167393 693189 

File: 19452041.021 Sample: 194-52--4 · 
16 

14 

12 

10 

8 

6 

4 

2 

0 

-2 
0 1 2 3 

Minutes 
4 5 

l -11.94 

70 



Data Reprocessed On 01/12/1998 17:44:55 

Sample Name: 194-52-4 Date: 01/09/1998 04:22:27 
Data File 
·ethod 
.CI Address : 

Analyst 

C:\DX\DATA\44369CL2\19452041.D22 
C:\DX\METHOD\CHLORIDE.met 
1 System: l Inject#: 22 

Column: 
Detector:PED-Cond. 

Calibra.UDo ... ~ Volwne Dilution Points Rate Start Stop Area Reject 

--------------------------------------------------------------------
External 1 1 3600· 5Hz o.oo 5.47 1000 

********************** Component Report: All Components *********************** 

Pk. Ret Component Concentration 
Num Time Name 

Height Area Bl. %Delta 
Code 

-----------------------------------------------------------------------------
l 1.89 CHLORIDE 0.000 165797 

Totals o.ooo 165797 

File: 19452041.D22 Sample: 194-52-4 

8 

6 

us 4 

2 

0 

0 1 2 3 
Minutes 

4 

706781 1 -11. 94 

706781 

5 

71 



Data Reprocessed On 01/12/1998 17:47:26 

Sample Name: 
Data File : 
Method : 
ACI Address: 
Analyst : 

194-52-6 Date: 
C:\DX\DATA\44369CL2\19452061.D23 
C:\DX\METHOD\CHLORIDE.met 
1 System: 1 Inject#: 23 

Column: 

Calibrat.ico. .... VoJ..wne Dilution Points Rate Start 

01/09/1998 04:36:13. I 
Detector:PED-Cond.4 

I 

Stop Area Reject 

--------------------------------------------------------------------External 1 1 3600 5Hz o.oo 5.43 1000 

********************** Component Report: All Components *********************** 

Pk. Ret Component Concentration 
Num Time Name 

Height Area Bl. %Delta 
Code 

-----------------------------------------------------------------------------
1 1.89 CHLORIDE 0.000 138618 569062 1 -11.94 

Totals· o.ooo 138618 569062 

File: 19452061.023 Sample: 194-52-6 

8 

6 

us 4 

2 1 89 

0 

0 1 2 3 4 5 
Minutes 



Data Reprocessed On 01/13/1998 12:54:45 
===--=============-~==-- ---==================== ---=·=--================= 

Sample Name: 194-52-6 Date: 01/09/1998 04:49:59 
nata File : C:\DX\DATA\44369CL2\19452061.D24 

ethod : C:\OX\METHOD\CHLORIDE.met 
ACI Address: 1 System: 1 Inject#: 24 · Detector:PED-Cond. 
Analyst : Column: 

====================================---------------------------------======== 
Calibr~i-en -~ Valmne Dilution Points Rate Start Stop Area Reject 

------------------~-------------------------------------~-----------
External l 1 3600 5Hz 0.00 5.70 1000 

********************** Component Report: All Components *********************** 

Pk. Ret Component Concentration 
Num Time Name 

Height Area Bl. %Delta 
Code 

-----------------------------------------~-----------------------------------
1 1.89 CHLORIDE 0.000 139271 566901 

------------------------------------
Totals 0.000 139271 566901 

File: 19452061.D24 Sample: 194-52-6 

8 

6 

us 4 

2 

0 1 2 3 
Minutes 

4 5 

l -12.09 

73 



Data Reprocessed On 01/13/1998 12:57:55 
======================================== -==~================= 

Sample Name: 194-52-9 Date: 01/09/1998 05:03:45 I Data File : 
Method 
ACI Address: 
Analyst : 

C:\DX\OATA\44369CL2\19452091.025 
C:\DX\METHOD\CHLORIDE.met 
1 System: 1 Inject#: 25 

Column: 
=========================================== 

Detector:PED-Cond.~ 
I 

Calibra.5.iml- -~ -VoJ.ume Dilution Points Rate Start Stop Area Reject 
----------------------------------------------~---------------------
External 1 2 3600 5Hz 0.00 5.61 1000 

********************** Component Report: All Components *********************** 

Pk. Ret Component Concentration 
Num Time Name 

Height Area Bl. %Delta 
Code 

-----------------------------------------------------------------------------
1 1.91 CHLORIDE 0.000 171129 656131 1 -11.01 

Totals · 0.000 171129 656131 

File: 19452091.D25 Sample: 194-52-9 

8 

6 

us 4 

2 CHLORIDE I .91 
I 

0 

0 1 2 3 4 5 
Minutes 

74 



Data Reprocessed On 01/13/1998 13:06:20 
= 
Sample Name: 
Data File : 
'ethod . : 

I 
.CI Address: 

Analyst : 

194-52-9 Date: 
C:\DX\DATA\44369CL2\1945209l.D26 
C:\DX\METHOD\CHLORIDE.met 
l System: l Inject#: 26 

Column: 

01/09/1998 05:11:30 

Detector:PED-Cond. 

=============~========================================= 

Calibra.t.i.cn -~ .Va.lwne Dilution Points Rate Start Stop Area Reject 
--------------~------------------------------------------------~----
ExterJ1al 1 2 3600 5Hz o.oo 5.25 1000 

********************** Component Report: All Components *********************** 

Pk. 
Num 

Ret Component 
Time Name 

Concentration Height Area Bl. %Delta 
Code 

-----------------------------------------------------------------------------
1 1.89 CHLORIDE 0.000 158443 

Totals 0.000 158443 

File: 19452091.D26 Sample: 194-52-9 

8 

6 

us 4 

2 

0 

0 1 2 3 
Minutes 

616935 1 -12.09 

616935 

4 5 

75· 



Data Reprocessed On 01/10/1998 16:34:52 

Sample Name: 
Data File : 
Method : 
ACI Address: 
Analyst : 

194-52-10 Date: 
C:\DX\DATA\44369CL2\19452101.D27 
C:\DX\METHOD\CHLORIDE.met 
1 System: 1 Inject#: 27 

Column: 

01/09/1998 05:31:15 J 
Detector:PED-Cond. 

-, 

Dilution Points Rate Start Stop Area Reject 

------------------------------------------------·------~------------~ External 1 2 3600 5Hz o.oo 5.43 1000 

********************** Component Report: All Components *********************** 

Pk. Ret Component Concentration 
Num Time Name 

Height Area Bl. %Delta 
Code 

-----------------------------------------------------------------------------
1 

us 

1.89 CHLORIDE 0.000 52590852 290303658 

Totals· 0.000 52590852 290303658 

File: 19452101.027 Sample: 194-52-10 

100 

0 

0 1 

CHLORIDE I 1.89 
I 

2 3 
Minutes 

4 5 

1 -12.25 

76 



Sample Name: 
ata File : 
~thod 

Data Reprocessed On 01/10/1998 16:36:01 --
194-52-10 Date: 
C:\DX\DATA\44369CL2\19452101.028 
C:\DX\METHOD\CHLORIDE.met 

01/09/1998 05:45:00 

.... CI Address : 1 System: 1 Inject#: 28 Detector:PED-Cond . 
Analyst : Column: 

Calibr~i.on .... voJ.wne Dilution Points Rate Start Stop Area Reject 

--------------------------------------------------------------------External 1 2 3600 5Hz o.oo 5.66 1000 

********************** Component Report: All Components *********************** 

Pk. Ret Component Concentration 
Num Time Name 

Height Area Bl. %Delta 
Code 

-----------------------------------------------------------------------------
1 

us 

1.89 CHLORIDE o.ooo 52271810 290051032 

----------------------~-------------
Totals o.ooo 52271810 290051032 

File: 19452101.D28 Sample: 194-52-10 

100 

0 

0 1 

CHLORIDE I 1.89 
I 

2 3 
Minutes 

4 5 

1 -12.09 



Data Reprocessed On Ol/~3/1998 13:08:32 
==-- -= --

Sample Name: 194-52-11 Date: 01/09/1998 05:58:46 
Data File : 
Method : 
ACI Address: 
Analyst 

====- -

C:\DX\DATA\44369CL2\19452111.D29 
C:\DX\METHOD\CHLORIDE.met 
1 System: 1 Inject#: 29 

Column: 

Calibra.t.i.Q11 .. .VoJ.ume Dilution Points Rate Start Stop Area Reject 
--------------------------------------------------------------------External 1 1 3600 5Hz o.oo 5.75 1000 

********************** component Report: All Components *********************** 

Pk. Ret Component Concentration 
Num · Time Name 

Height Area Bl. %Delta 
Code 

------------------------------------------------~----------------------------
1 

us 

1.90 CHLORIDE 0.000 310659 . 1190651 
------------------------------------Totals 0.000 310659 1190651 

File: 19452111.029 Sample: 194-52-11 
9.0 

8.0 

7.0 

6.0 

5.0 

4.0 

3.0 

2.0 

1.0 

0.0 

-1.0 
0 

1 90 

1 2 3 
Minutes 

4 5 

1 -11. 78 

78 



Data Reprocessed On 01/13/1998 13:09:42 
=--===================--====== 

•

ample Name: 194-52-11 · Date: 01/09/1998 06:12:32 
ata File : C:\DX\DATA\44369CL2\19452111.D30 
ethod : C:\DX\METHOD\CHLORIDE.met 

i ... CI Address: l System: 1 Inject#: 30 · Detector:PED-Cond. 
Analyst : Column: . · · 

==================~================================-----~----~------ -
calibra.t.L:>n ·~ .Vo.lume Dilution Points Rate Start Stop Area Reject 

--------------------------------------------------------------------
External 1 1 3600 5Hz o.oo 5.38 1000 

********************** Component Report: All Components *********************** 

Pk. Ret Component Concentration 
Num Time Name 

Height Area Bl. %Delta 
Code 

-----------------------------------------------------------------------------
l 

us 

1.89 CHLORIDE o.ooo 286453 1176658 

------------------------------------
Totals 0.000 286453 1176658 

File: 19452111.030 Sample: 194-52-11 
9.0 

8.0 

7.0 

6.0 

5.0 

4.0 

3.0 

2.0 

1.0 

0.0 

-1.0 
0 

1.89 

1 2 3 
Minutes 

4 5 

l -12.09 

79 



Data Reprocessed On 01/13/1998 13:11:37 
=- = 

Sample Name: 194-52-13 Date: 01/09/1998 06:26:17 
Data File C:\DX\DATA\44369CL2\19452131.D31 
Method C:\DX\METHOD\CHLORIDE.met 
ACI Address: 1 System: 1 Inject#: 31 Detector:PED-Cond. 
Analyst : · Column: I 

Calibr~~· ·~ Vo.l~me Dilution Points Rate Start Stop Area Reject 

--------------------------------------------------------------------
External 1 1 3600 SHz o.oo 5.38 1000 

********************** Component Report: All Components *********************** 

Pk. Ret Component Concentration 
Num Time Name 

Height Area Bl. %Delta 
Code 

-----------------------------------------------------------------------------
1 1.88 CHLORIDE 0.000 561012 ·2409554 1 -12.56 

Totals 0.000 561012 2409554 

File: 19452131.D31 Sample: 194-52-13 

8 

6 

us 4 

2 
CHLORIDE I 1.88 

I 

0 

0 1 2 3 4 5 
Minutes 

s.o 



=- ====-
Data Reprocessed On 01/13/1998 13:13:12 

==================------------------~-~ 

194-52-13 Date: 
C:\DX\DATA\44369CL2\19452131.D32 
C:\DX\METHOD\CHLORIDE.met 
1 System: 1 Inject#: 32 

Column: 

01/09/1998 06:40:03 

Detector:PED-Cond. 

========================================---------------------------------
Ca 1 ibra.t.ico. .... .V aJ,JJ.me Dilution Points Rate Start Stop Area Reject 
--------------------------------------------------------------------
External l 1 3600 5Hz o.oo 5.47 1000 

********************** Component Report: All Components *********************** 

Pk. Ret Component Concentration 
Nwn Time Name 

Height Area Bl. %Delta 
Code 

-----------------------------------------------------------------------------
l 1.88 CHLORIDE 0.000 550513 2369122 l -12.56 

Totals 0.000 550513 2369122 

File: 19452131.032 Sample: 194-52-13 

8 

6 

us 4 

2 
CHLORIDE I 1.88 

I 

0 

0 , 2 3 4 5 
Minutes 

81 



Data Reprocessed On 01/13/1998 13:18:19 
=--===--=============--= =====--==========-

Sample Name: 194-52-15 Date: 
C:\DX\DATA\44369CL2\19452151.D33 
C:\DX\METHOD\CHLORIDE.met 

01/09/1998 06:53:49 
Data File : 
Method : 
ACI Address: 
Analyst : 

l System: l Inject#: 33 
Column: 

Detector:PED-Cond. ~ 

Calibrat.U>Jl -~ -VoJ.ume Dilution Points Rate Start Stop Area Reject 
--------------------------------------------------------------------External 1 l 3600 5Hz o.oo 5.61 1000 

********************** Component Report: All Components *********************** 

Pk. Ret Component Concentration 
Num Time Name 

Height Area Bl. %Delta 
Code 

-----------------------------------------------------------------------------
1 

us 

1.89 CHLORIDE 0.000 1161226 

Totals 0.000 1161226 

File: 19452151.033 Sample: 194-52-15 
12 

10 

8 

6 

4 

2 

0 

-2 

-4 

0 1 

CHLORIDE I 1 .89 
I 

2 3 
Minutes 

4 

5317500 1 -12.09 

5317500 

5 

82 



Data Reprocessed On 01/13/1998 13:28:11 
-=========-===========--=======------~---------------------

Sample Name: 194-52-15 Date: 01/09/1998 07:07:35 
Data File 
~ethod 

ACI Address: 
Analyst 

===~~· 

C:\OX\DATA\44369CL2\19452151.D34 
C:\DX\METHOD\CHLORIDE.met 
l System: l Inject#: 34 

Column: 
Detector:PED-Cond. 

---------·~-=-======== 

CalibraAi.~ ·~ -Vo.lwne Dilution Points Rate Start Stop Area Reject 

-----------------------------------------------------------~--------
External 1 l 3600 5Hz o.oo 5.43 1000 

********************** Component Report: All Components *********************** 

Pk. Ret Component Concentration 
Num Time Name 

Height Area Bl. %Delta 
Code 

-----------------------------------------------------------------------------
1 1.89 CHLORIDE 0.000 1164815 

Totals 0.000 1164815 

File: 19452151.034 Sample: 194-52-15 

8 

6 

us 4 

2 

0 

0 1 

CHLORIDE I 1.89 
I 

2 3 
Minutes 

4 

5343789 l -12.09 

5343789 

5 

83 



Data Reprocessed On 01/13/1998 13:29:42 
----==-=== -- --= ------

Sample Name: 194-52-17 Date: 01/09/1998 07:21:22 
Data File 
Method 
ACI Address: 
Analyst 

C:\DX\DATA\44369CL2\19452171.D35 
C:\DX\METHOD\CHLORIDE.met 
1 System: 1 Inject#: 35 

Column: 
Detector:PED-Cond.4 

I 

Calibr~i-&A· ~ -Volwne Dilution Points Rate Start Stop Area Reject 
--------------------------------------------------------------------
External 1 1 3600 5Hz o.oo 5.52 1000 

********************** Component Report: All Components *********************** 

Pk. Ret Component Concentration 
Num Time Name 

Height Area Bl. %Delta 
Code 

-----------------------------------------------------------------------------
1 

us 

1.89 CHLORIDE 0.000 4594783 

Totals 0.000 4594783 

. File: 19452171.035 Sample: 194-52-17 
18 

16 

14 

12 

10 

8 

6 

4 

2 

0 

-2 
0 1 

CHLORIDE I 1 .89 
I 

2 3 
Minutes 

4 

23515386 l -ll.94 

23515386 

5 

84 



Data Reprocessed On 01/13/1998 13:31:51 
--------------======= -

Sample Name: 194-52-17 Date: 01/09/1998 07:35:07 
Data File 
~ethod 
. '\CI Address: 
Analyst 

C:\DX\DATA\44369CL2\19452171.036 
C:\DX\METHOD\CHLORIDE.met 
1 System: 1 Inject#: 36 

Column: 
·================= 

Detector:PED-Cond • 

Calibra.t..iJ:>u-~.Vo.li.J.me Dilution Points Rate Start Stop Area Reject 
--------------------------------------------------------------------
External 1 1 3600 5Hz o.oo 5.70 1000 

********************** Component Report: All Components *********************** 

Pk. Ret Component Concentration 
Num Time Name 

Height Area Bl. %Delta 
Code 

-----------------------------------------------------------------------------
1 1.88 CHLORIDE 0.000 4566748 23284724 1 -12.71 

Totals 0.000 4566748 23284724 

File: 19452171.036 Sample: 194-52-17 

16 

14 

12 

10 

8 
CHLORIDE I 1.88 us 

6 I 

4 

2 

0 

-2 

0 1 2 3 4 5 
Minutes 

85 



Data Reprocessed On 01/13/1998 13:35:31 

Sample Name: 
Data File 
Method 
ACI Address: 
Analyst 

194-52-19 Date: 
C:\DX\DATA\44369CL2\19452191.D37 
C:\DX\METHOD\CHLORIDE.met 
1 System: 1 Inject#: 37 

Column: 

01/09/1998 07:48:52 . I 
Detector:PED-Cond.~ 

I 
=====- --------~------=======------ ==-= 

calibra4*'~- -~ .vo.J.wne Dilution Points Rate Start Stop Area Reject 
--------------------------------~-----------------------------------
External 1 1 3600 5Hz o.oo 5.29 1000 

********************** Component Report: All Components **********************·* 

Pk. Ret Component Concentration 
Num Time Name . 

Height Area Bl. %Delta 
Code 

--------------------------------------------------~--------------------------
1 1.88 CHLORIDE 0.000 548183 2278446 1 -12.40 

------------------------------------
Totals o.ooo 548183 2278446 

File: 19452191.D37 Sample: 194-52-19 

8 

6 

us 4 

CHLORIDE I 1.88 
2 I 

0 

0 1 2 3 4 5 
Minutes 

£6 



Data Reprocessed On 01/13/1998 13:34:23 

Sample Name: 
ata File 
·"?thod : 
. .:I Address: 

194-52-19 Date: 01/09/1998 08:02:39 

Analyst 

C:\DX\DATA\44369CL2\19452191.D38 
C:\DX\METHOD\CHLORIDE.met 
1 system: 1 Inject#: 38 

Column: 
Detector:PED-Cond. 

Calibr~i.o::l---~ .VoJ.~me Dilution Points Rate Start Stop Area Reject 
------~-------------------------------------------------~-----------
External 1 1 3600 5Hz 0.00 5.43 1000 

********************** Component Report: All Components *********************** 

Pk. Ret Component Concentration 
Num Time Name 

Height Area Bl. %Delta 
Code 

-----------------------------------------------------------------------------
1 1.90 CHLORIDE 0.000 543800 2210849 1 -11.47 

Totals 0.000 543800 2210849 

File: 19452191.D38 Sample: 194-52-19 

8 

6 

us 4 

CHLORIDE I 1.90 
2 I 

0 

0 1 2 3 4 5 
Minutes 

87 



Data Reprocessed On 01/13/1998 13:37:18 

Sample Name: 
Data File : 
Method : 
ACI Address: 
Analyst : 

194-52-21 Date: 
C:\DX\DATA\44369CL2\19452211.D39 
C:\DX\METHOD\CHLORIDE.met 
1 System: 1 Inject#: 39 

Column: 

01/09/1998 08:16:25 I 
Detector:PED-Cond-

1 =============================================--------........... --------
Calibr~i-eR -~ ·Volnme Dilution Points Rate Start Stop Area Reject 

------------------------------------------------------------------~-
External 1 1 3600 5Hz o.oo 5.56 1000 

********************** Component Report: All Components *********************** 

Pk. Ret Component Concentration 
Num· Time Name 

Height Area Bl. %Delta 
Code · 

-----------------------------------------------------------------------------
1 1.88 CHLORIDE 0.000 ·792388 3633374 1 -12.71 

------------------------------------
Totals . 0. 000 792388 3633374 

File: 19452211.D39 Sample: 194-52-21 

8 

6 

us 4 

CHLORIDE I 1.88 
2 I 

0 

0 1 2 3 4 5 
Minutes 

88 



Data Reprocessed On 01/13/1998 13:38:35 
=-------- -------==================== 

Sample Name: 194-52-21 Date: 01/09/1998 08:30:10 
Data File 
'iethod 
.~CI Address: 
Analyst 

C:\DX\DATA\44369CL2\19452211.D40 
C:\DX\METHOD\CHLORIDE.met 
1 System: l Inject#: 40 · 

Column: 
Detector:PED-Cond. 

Calibra4i.GA -~ .Voltlltle Dilution Points Rate Start Stop Area Reject 
--------------------------------------------------------------------
External 1 1 3600 5Hz o.oo 5.61 1000 

********************** Component Report: All Components *********************** 

Pk. Ret Component Concentration 
Num Time Name 

Height Area Bl. %Delta 
Code 

-----------------------------------------------------------------------------
1 1.90 CHLORIDE 0.000 788184 3644451 1 -11.78 

------------------------------------
Totals o.ooo 788184 3644451 

File: 19452211.D40 Sample: 194-52-21 

8 

6 

us 4 

CHLORIDE I 1.90 
2 I 

0 

0 1 2 3 4 5 
Minutes 

89 



Data Reproces~ed On 01/10/1998 17:09:11 
---------

Sample Name: 
Data File 
Method 

194-52-23 Date: 
C:\OX\DATA\44369CL2\19452231.041 
c.: \DX\METHOO\CHLORIDE.met 

01/09/1998 08:43:56 I 
ACI Address: 1 System: 1 Inject#: 41 Oetector:PEO-Cond.~ 
Analyst Column: 

Dilution Points Rate Start Stop Area Reject 

----------------------~---------------~-----------------------------External l 1 3600 SHz o.oo 5.43 1000 

********************** Component Report: All Components *********************** 

Pk. Ret Component Concentration. · 
Num Time Name 

Height Area Bl. %Delta 
Code 

--------------------------------------------------~--------------------------
l 1.89 CHLORIDE 0.000 34737558 166547469 1 -12.09 

. Totals o.ooo 34737558 166547469 

File: 19452231.D41 Sample: 194-52-23 

80 

60 

CHLORIDE I 1.89 
us . 40 I 

20 

0 

0 1 2 3 4 5 
Minutes 

90 



Data Reprocessed On 01/10/1998 17:10:33 
======================= 

Sample Name: 
ata File 
~thod : 

,_ .. CI Address: 
Analyst : 

194-52-23 Date: 
C:\DX\DATA\44369CL2\19452231.D42 
C:\DX\METHOD\CHLORIDE.met 
1 System: 1 Inject#: 42 

· Column: 

Dilution Points Rate Start 

01/09/1998 08:57:42 

Detector:PED-Cond. 

Stop Area Reject 

--------------------------------------------------------------------External 1 l 3600 5Hz o.oo 5.34 1000 

********************** Component Report: All Components *********************** 

Pk. Ret Component Concentration 
Num Time Name 

Height Area Bl. %Delta 
Code 

-----------------------------------------------------------------------------
·1 1.89 CHLORIDE o.ooo 34738893 166842253 l -12.09 

------------------------------------
Totals 0.000 34738893 166842253 

File: 19452231.D42 Sample: 194-52-23 

80 

60 

CHLORIDE I 1.89 
us 40 I 

20 

0 

I 
0 1 2 3 4 5 

Minutes 

9-1 



Data Reprocessed On 01/13/1998 13:40:56 
=====-~--

Sample Name: 194-52-25 Date: 01/09/1998 09:11:30 
Data File. : 
Method 
AC! Address:. 
Analyst : 

C:\DX\DATA\44369CL2\19452251.D43 
C:\DX\METHOD\CHLORIDE.met 
1 System: 1 Inject#: 43 

Column: 
===========================---------------

Detector:PED-Cond.~ 

Ca 1 ibrait.ion. -~ .V oJ.wne Dilution Points Rate Start Stop Area Reject 
--------------------------------------------------------------------·External 1 1 3600 5Hz o.oo 5.38 1000 

********************** Component Report: All Components *********************** 

Pk. Ret Component 
Num Time Name 

Concentration Height Area Bl. %Delta 
Code 

------------------------------~----------------------------------------------
1 1.87 CHLORIDE o.ooo 270936 

Totals 0.000 270936 

File: 19452251.D43 Sample: 194-52-25 

8 

6 

us 4 

2 

0 

0 1 2 3 
Minutes 

4 

1148613 1 -12.87 

1148613 

5 

92 



====:---

I Sample Name: 
Data File : 
~thod : 
.:I Address: 
nalyst : 

Data Reprocessed On 01/13/1998 13:42:44 

194-52-25 Date: -01/09/1998 09:25:16 
C:\DX\DATA\44369CL2\19452251.D44 
C:\DX\METHOD\CHLORIDE.met 
1 System: 1 Inject#: 44 Detector:PED-Cond • 

Column: 
==================~=====================================-

calibr~im:l- ... -V()l.ume ·Dilution Points Rate Start Stop Area Reject 

--------------------------------------------------------------------
External 1 1 3600 5Hz a.co 5.61 1000 

********************** Component Report: All Components *********************** 

Pk. Ret Component Concentration 
Num Time Name 

Height Area Bl. %Delta 
Code 

-----------------------------------------------------------------------------
l 1.87 CHLORIDE 0.000 268693 

Totals 0.000 268693 

File: 19452251.D44 Sample: 194-52-25 

8 

6 

us 4 

2 

0 

0 1 2 3 
Minutes 

4 

1146965. 1 -12.87 

1146965 

5 

93 



Data Reprocessed On 01/13/1998 13:45:04 
=============================== 

Sample Name: 194-52-27 Date: 01/09/1998 09:39:03 
Data File 
Method 
ACI Address: 
Analyst 

C:\DX\DATA\44369CL2\19452271.D45 
C:\DX\METHOD\CHLORIDE.met 
1 System: 1 Inject#: 45 

Column: 
---

Oetector:PED-Cond.~ 

Calibra4ioR ~ -Vol~me Dilution Points Rate Start Stop Area Reject 

-----------------------------------~--------------------------------
External 1 1 3600 5Hz 0.00 5. 52 . 1000 

********************** Component Report: All Components *********************** 

Pk. Ret Component Concentration 
Num Time Name 

Height Area Bl. %Delta 
Code 

-----------------------------------------------------------------------------
1 1.88 CHLORIDE 0.000 1215165 

Totals 0.000 1215165 

File: 19452271.D45 Sample: 194-52-27 

8 

6 

us 4 

2 

0 

0 1 

CHLORIDE I 1.88 
I 

2 3 
Minutes 

4 

5713691 1 -12.71 

5713691 

5 

94 



Sample Name: 
Data File 

ethod 
rl.CI Address: 
Analyst : 

Data Reprocessed On 01/13/1998 13:46:07 
------==============----

194-52-27 Date: 
C:\DX\DATA\44369CL2\19452271.D46 
C:\DX\METHOD\CHLORIDE.met 
1 System: 1 Inject#: 46 

Column: 

01/09/1998 09:52:48 

Detector:PED-Cond. 

===== ============================- = 
Calibraoei~ ·A Volume Dilution Points Rate Start Stop Area Reject 

------~-------------------------------------------------------------
External 1 1 3600 5Hz o.oo 5.43 1000 

********************** Component Report: All Components *********************** 

Pk. Ret Component 
Num Time Name 

1 1.88 CHLORIDE 

Totals 

Concentration Height 

o.ooo 1224925 

Area Bl. %Delta 
Code. 

5746518 1 -12.71 
------------------------------------

0.000 1224925 5746518 

File: 19452271.D46 Sample: 194-52-27 

8 

6 

us 4 

2 

0 

0 1 

CHLORIDE I 1.88 
I 

2 3 
Minutes 

4 5 

95 



Data Reprocessed On 01/10/1998 17:17:51 

Sample Name: 194-52-30 Date: 01/09/1998 10:06:33 
Data File 
Method 
ACI Address: 

C:\DX\DATA\44369CL2\19452301.D47 
C:\DX\METHOD\CHLORIDE.met 
1 System: 1 Inject#: 47 Det~ctor:PED-Cond.l 

Analyst : Column: I 

calibra-e-i~- -~ VO'lume Dilution Points Rate Start Stop·Area Reject 
--------------------------------------------------------------------External 1 1 3600 SHz o.oo 5.28 1000 

********************** Component Report: All Components *********************** 

Pk. Ret Component concentration 
Num Time Name 

Height Area Bl. %Delta 
code 

·-----------------------------------------------------------------------------
0 

us 

0.00 CHLORIDE 0.000 0 0 

------------------------------------Totals 0.000 0 0 

File: 19452301.D47 Sample: 194-52-30 

30 

20 

10 

0 

0 1 2 3 
Minutes 

4 5 

0 0.00 

9E 



Sample Name: 
Data File 

-athod 
_.CI Address : 
Analyst : 

Data Reprocessed On 01/10/1998 17:18:51 

194-52-30 Date: 
C:\DX\DATA\44369CL2\19452301.D48 
C:\DX\METHOD\CHLORIDE.met 
1 System! 1 Inject#: 48 

Column: 

01/09/1998 10:20:20 

Detector:PED-Cond. 

======================== ========================================= 
Calibra•i-e.R· -~ Volame Dilution Points Rate Start Stop Area Reject 
--------------------------------------------------------------------External l l 3600 5Hz o.oo 5.46 1000 

********************** Component Report: All Components *********************** 

Pk. Ret Component Concentration 
Num Time Name 

Height Area Bl. %Delta 
Code 

-----------------------------------------------------------------------------
0 

us 

0.00 CHLORIDE 0.000 0 0 

------------------------------------Totals 0.000 0 0 

File: 19452301.D48 Sample: 194-52-30 

30 

20 

10 

0 

0 1 2 3 
Minutes 

4 5 

0 0.00 

97 



Data Reprocessed On 01/10/1998 17:20:37 

Sample Name: 
Data File 
Method 
ACI Address: 
Analyst : 

194-52-32 Date: 
C:\DX\DATA\44369CL2\19452321.D49 
C:\DX\METHOD\CHLORIDE.met 
1 System: 1 Inject#: 49 

Column: 

01/09/1998 10:34:05 

Detector:PED-Cond 

.................... ____.~=~ ========================= 
Calibra'ti1:)n· -~ -Val-nme Dilution Points Rate Start Stop Area Reject 
----------------------------------------------------~----------------External 1 1 3600 SHz o.oo 5.43 1000 

********************** Component Report: All Components *********************** 

Pk. Ret Component Concentration 
Num Time Name 

Height Area Bl. %Delta 
Code 

-----------------------------------------------------------------------------
0 0. 00 CHLORIDE . o.ooo 0 0 0 o.oo 

Totals 0.000 0 0 

File: 19452321.D49 Sample: 194-52-32 
18 

16 

14 

12 

10 

us 8 

6 

4 

2 

0 

-2 
0 1 2 3 4 5 

Minutes 

9.8 



Sample Name: 
Data File 
lethod 

Data Reprocessed On 01/10/1998 17:21:37 

194-52-32 Date: 
C:\DX\DATA\44369CL2\19452321.D50 
C:\DX\METHOD\CHLORIDE.met 

01/09/1998 10:47:51 

~ ACI Address: l System: l Inject#: 50 Detector:PED-Cond. 
Analyst : Column: 

= 

Calibra-t-i-en ·~ Valmne Dilution Points Rate Start Stop Area Reject 
--------------------------------------------------------------------External 1 l 3600 5Hz o.oo 5.76 1000 

********************** Component Report: All Components *********************** 

Pk. Ret Component Concentration 
Num Time Name 

Height Area Bl. %Delta 
Code 

------------------------~-----------------~----------------------------------
0 0.00 CHLORIDE 0.000 0 0 0 o.oo 

·------------------------------------Totals o.ooo 0 0 

Fl1e: 19452321.D50 Sample: 194-52-32 
18 

16 

14 

12 

10 

us 
8 

6 

4 

2 

0 

-2 
0 1 2 3 4 5 

Minutes 

99 



Data Reprocessed On 01/10/1998 17:22:53 

Sample Name: 
Data File : 
Method 
ACI Address: 
Analyst : 

194-52-34 Date: 
C:\DX\DATA\44369CL2\19452341.D51 
C:\DX\METHOD\CHLORIDE.met 
l System: l Inject#: 51 

Column: 

Dilution Points Rate Start 

01/09/1998 11:01:37 

Detector:PED-Cond. 
I 

Stop Area Reject 

-----------------------------------------~--------------------------External 1 1 3600 SHz o.oo 5.19 1000 

********************** Component Report: All Components *********************** 

Pk. Ret Component Concentration 
Num Time Name 

Height Area Bl. %Delta 
Code 

-----------------------------------------------------------------------------
0 

us 

0.00 CHLORIDE 0.000 

Totals 0.000 

File: 19452341.D51 Sample: 194-52-34 
40 

30 

20 

10 

0 

0 1 3 
Minutes 

0 0 0 o.oo 

0 0 

4 5 

100 



Data Reprocessed On 01/10/1998 17:26:07 
====2==-==~ == === , 

Sample Name: 
ata File 
ethod : 

194-52-34 Date: 
C:\DX\DATA\44369CL2\19452341.D52 
C:\DX\METHOD\CHLORIDE.met 

01/09/1998 11:15:22 

~er Address : 1 System: 1 Inject#: 52 Detector:PED-Cond. 
Analyst Column: 

Calibra1!-i-etl -~-Volume Dilution Points Rate Start Stop Area Reject 
--------------------------------------------------------------------External 1 1 3600 SHz o.oo 5.79 1000 

********************** Component Report: All Components *********************** 

Pk. Ret Component Concentration 
Num Time Name 

Height Area Bl. %Delta 
Code 

-----------------------------------------------------------------------------
0 

us 

0.00 CHLORIDE o.ooo 0 0 

------------------------------------ . 
Totals 0.000 0 0 

File: 19452341.D52 Sample: 194-52-34 
40 

30 

20 

10 

0 

0 1 2 3 
Minutes 

4 5 

0 o.oo 

·101 



Sample Name: 
Data File : 
Method : 

Data Reprocessed on 01/10/1998 17:27:59 

194-52-35 Date: 
C:\DX\DATA\44369CL2\19452351.D53 
C:\DX\METHOD\CHLORIDE.met 

01/09/1998 11:29:07 

ACI Address: l System: 1 Inject#: 53 Detector:PED-Cond. 
Analyst : Column: I 

====================== ======================================= 
Calibra~i~· ·~ -Valmne Dilution Points Rate Start Stop Area Reject 
--------------------------------------------------------------------External 1 1 3600 5Hz o.oo 5.85 1000 

********************** Component Report: All Components *********************** 

Pk. Ret Component Concentration 
Num Time Name 

Height Area Bl. %Delta 
Code 

-----------------------------------------------------------------------------
0 

us 

0.00 CHLORIDE 0.000 0 0 

------------------------------------Totals 0.000 0 0 

File: 19452351.D53 Sample: 194-52-35 
4.0 

3.0 

2.0 

1.0 

0.0 

-1.0 
0 1 3 

Minutes 
4 5 

0 o.oo 

102 



Sample Name: 
Data File : 
·ethod .: 

Data Reprocessed On 01/10/1998 17:29:27 

194-52-35 Date: 
C:\DX\DATA\44369CL2\19452351.D54 
C:\DX\METHOD\CHLORIDE.met 

01/09/1998 11:42:53 

. ~CI Address : l System: 1 Inject#: 54 Detector:PED-Cond • 
Analyst Column: 

Calibr~i~-~ ·Voltlllle Dilution Points Rate Start Stop Area Reject 

--------------------------------------------------------------------External 1 1 3600 5Hz 0.00 5.55 1000 

********************** Component Report: All Components *********************** 

Pk. Ret Component Concentration 
Num Time Name 

Height Area Bl. %Delta 
Code 

-----------------------------------------------------------------------------
0 

us 

0.00 CHLORIDE 0.000 0 0 

------------------------------------
Totals 0.000 0 0 

File: 19452351.D54 Sample: 194-52-35 
4.0 

3.0 

2.0 

, .0 

0.0 

_, .0 

0 1 2 3 
Minutes 

4 5 

0 o.oo 

l03 



Data Reprocessed On 01/10/1998 17:30:40 
---===----- -============================================================= 

Sample Name:. 
Data File 
Method 
ACI Address: 
Analyst 

194-52-36 Date: 
C:\DX\DATA\44369CL2\19452361.055 
C:\DX\METHOD\CHLORIDE.met 
1 System: 1 Inject#: 55 

Column: 

01/09/1998 11:56:38 

Detector:PED-Cond. 
I 

-========~ ========================================================== 
Calibr~i~ ·~ Vo±t1llle Dilution Points Rate Start Stop Area Reject 
--------------------------------------------------------------------External 1 1 3600 5Hz o.oo 5.67 1000 

********************** Component Report: All Components *********************** 

Pk. Ret Component Concentration 
Num Time Name 

Height Area Bl. %Delta 
Code 

-----------------------------------------------------------------------------
0 

us 

0.00 CHLORIDE o.ooo 0 0 

------------------------------------Totals o.ooo 0 0 

File: 19452361.D55 Sample: 194-52-36 
4.0 

3.0 

2.0 

1.0 

0.0 

-1.0 
0 1 2 3 

Minutes 
4 5 

0 o.oo 

10t 



I Sample Name: 
ata File : 
:thod : 

Data Reprocessed On 01/10/1998 17:31:51 

194-52-36 Date: 
C:\DX\DATA\44369CL2\19452361.D56 
C:\DX\METHOD\CHLORIDE.met 

01/09/1998 12:10:24 

~I Address: 1 system: 1 Inject#: 56 Detec.tor: PED-Cond. 
Analyst : Column: 

Calibra4i~·~ Volwne Dilution Points Rate Start Stop Area Reject 

--------------------------------------------------------------------External 1 1 3600 5Hz o.oo 5.79 1000 

********************** Component Report: All Components *********************** 

Pk. Ret Component Concentration 
Num . Time Name 

Height Area Bl. %Delta 
Code 

-----------------------------------------------------------------------------
0 

us 

0.00 CHLORIDE o.ooo 0 0 

---~--------------------------------
Totals 0.000 0 0 

File: 19452361.D56 Sample:.194-52-36 
4.0 

3.0 

2.0 

1.0 

0.0 

-1.0 

0 1 2 3 
Minutes 

4 5 

0 o.oo 



Data Reprocessed On 01/13/1998 13:49:47 
===--==============---=====--

Sample Name: 194-52-38 Date: 01/09/1998 12:24:09 
Data File : 
Method 
ACI Address: 
Analyst : 

= 

C:\DX\DATA\44369CL2\19452381.D57 
C:\DX\METHOD\CHLORIDE.met 
1 System: 1 Inject#: 57 

Column: 
Detector:PED-Cond 

Calibra4~· ·~ .Volmne Dilution Points Rate Start Stop Area Reject 

---------------------------------~----------------------------------
External 1 1 3600 5Hz o.oo 5.52 1000· 

**********************Component Report: All.Components*********************** 

Pk. Ret Component Concentration 
Num Time Name 

Height Area Bl. %Delta 
Code 

----------------------~-----------------------~-----------------------~------
1 1.87 CHLORIDE o.ooo 142531 

Totals 0.000 142531 

File: 19452381.D57 Sample: 194-52-38 

8 

6 

us 4 

2 

0 

0 1 2 3 
Minutes 

• r 

4 

648634 1 -12.87 

648634 

5 



Data Reprocessed On 01/13/1998 13:51:34 
============================================== 

Sample Name: 
Data File : 
·ethod : 

194-52-38 Date: 
C:\DX\DATA\44369CL2\19452381.D58 
C:\DX\METHOD\CHLORIDE.met 

01/09/1998 12:37:56 

."\.CI Address: 1 System: 1 Inject#: 58 Detector:PED-Cond. 
Analyst : Column: 

======= =-------------------------------------------------------
Calibr~i.4m ~Volume Dilution Points Rate Start Stop Area Reject 
·-----------------------------------------------------------~--------External 1 1 3600 5Hz o.oo 5.38 1000 

********************** Component Report: All Components *********************** 

Pk. Ret Component Concentration 
Num Time Name 

Height Area BL %Delta 
Code 

-----------------------------------------------------------------------------
1 1.89 CHLORIDE 0.000 155668 695257 

------------------------------------
Totals 0.000 155668 695257 

File: 19452381.058 Sample: 194-52-38 

8 

6 

us 4 

2 

0 

3 
Minutes 

4 5 

1 -12.09 

117 



Sample Name: 
Data File 
Method : 

Data Reprocessed On 01/10/1998 17:36:03 

194-52-39 Date: 
C:\DX\DATA\44369CL2\19452391.D59 
C:\DX\METHOD\CHLORIDE.met 

01/09/1998 12:51:43 

ACI Address: 1 System: 1 Inject#: 59 Detector:PED-Cond 
Analyst Column: 

-------
Calibra;lsiaii-.. ~ .Volwne Dilution Points Rate Start Stop Area Reject 
--------------------------------------------------------------------External 1 1 3600 5Hz o.oo 5.16 1000 

· ********************** Component Report: All Components *********************** 

Pk. Ret Component Concentration 
Num Time Name 

Height Area Bl. %Delta 
Code 

-----------------------------------------------------------------------------
0 

us 

0.00 CHLORIDE o.ooo 0 0 

------------------------------------Totals 0.000 0 0 

File: 19452391.D59 Sample: 194-52-39 

0 1 3 
Minutes 

4 

0 o.oo 

108 



= 
Data Reprocessed On 01/26/1998 11:46:52 

194-52-39 Date: 
C:\DX\DATA\44369CL2\19452391.D60 
C:\DX\METHOD\CHLORIDE.met 

01/09/1998 13:05:29 ample Name: 
ata File : 
1thod : 
-:r Address: 1 System: 1 Inject#: 60 Detector:PED-Cond. 

Analyst : Column: 

Calibra1ti-&R· -~-Volume Dilution Points Rate Start Stop Area Reject 
--------------------------------------------------------------------
External 1 1 3600 SHz o.oo 5.88 1000 

********************** Component Report: All Components *********************** 

Pk. Ret Component 
Num Time Name 

0 0.00 CHLORIDE 

Totals 

Concentration Height 

o.ooo 0 

Area Bl. %Delta 
Code 

0 0 0.00 

------------------------------------0.000 0 0 

File: 19452391.D60 Sample: 194-52-39 

30 

20 

us 
10 

0 

0 1 2 3 
Minutes 

4 5 

109 



Sample Name: 
Data File : 
Method : 

Data Reprocessed On 01/10/1998 15:39:53 
- === 

194-52-2 MS Date: 
C: \OX\OATA\44369CL2\19452021.D61 · 
C:\DX\METHOD\CHLORIOE.met 

01/09/1998 13:19:14 
= 

ACI Address: 1 System: 1 Inject#: 61 Detector:PED-Cond. 
Analyst : Column: 

============================= ~ 
Calibrati.QO-..... VoJJ,une Dilution Points Rate Start Stop Area Reject 
--------------------------~-----------------------------------------External 1 2 3600 5Hz o.oo 5.15 1000 

********************** Component Report: All Components *********************** 

Pk. Ret Component Concentration 
Num Time Name 

Height Area Bl. %Delta 
Code 

-----------------------------------------------------------------------------
1 1.83 CHLORIDE o.ooo 29882611 330222786 

Totals 0.000 29882611 330222786 

File: 19452021.D61 Sample: 194-52-2 MS 

80 

60 

us 40 

20 

0 

0 1 

CHLORIDE I 1.83 
I 

2 3 
Minutes 

4 

1 -14.73 

5 

110 



Sample Name: 
Data File : 

1thod 

Data Reprocessed On 01/10/1998 16:22:08 

194-52-2 MS Date: 
C:\DX\DATA\44369CL2\19452021.062 
C:\DX\METHOD\CHLORIDE.met 

01/09/1998 13:33:00 

.:I Address: 1 System: 1 Inject#: 62 Oetector:PED-Cond. 
Analyst : Column: 

Calibra~i.QD···~ Ve>oilillle Dilution Points Rate Start Stop Area Reject 
--------------------------------------------------------------------
External 1 2 3600 5Hz o.oo 5.64 1000 

********************** Component Report: All Components *********************** 

Pk. Ret Component Concentration 
Num Time Name 

Height Area Bl. %Delta 
Code 

-----------------------------------------------------------------------------
1 1.ss CHLORIDE 0.000 29848773 332045428 

------------------------------------ < 

Totals 0.000 29848773 33204542$ 

File: 19452021.062 Sample: 194-52-2 MS 

80 

60 

us 40 

20 

0 

0 1 

CHLORIDE I 1.85 
I 

2 3 
Minutes 

4 5 

. 1 -13.80 

111. 



Data Reprocessed On 01/10/1998 16:21:36 
=======================~============================================ 

Sample Name: 194-52-2 MSD Date: 01/09/1998 13:46:46 
Data File 
Method· : 

C:\DX\DATA\44369CL2\19452021.D63 
C:\DX\METHOD\CHLORIDE.met 

ACI Address: 1 system: 1 Inject#: 63 
Analyst : Column: 

Detector:PED-Cond.I 
I 

Cal ibr a~i.G>D- -~ V oJ.lrllJle Dilution Points Rate Start Stop Area Reject 
--------------------------------------------------------------------External 1 2 3600 5Hz o.oo 5.34 1000 

********************** Component Report: All Components *********************** 

Pk. Ret Component Concentration 
Num Time Name 

Height Area Bl. %Delta 
·Code 

-----------------------------------------------------------------------------
1 1.85 CHLORIDE o.ooo 29973868 330095822 1 -13.95 

------------------------------------Totals 0.000 29973868 330095822 

File: 19452021.D63 Sample: 194-52-2 MSD 

80 

60 

us 40 CHLORIDE I 1.85 
I 

20 

0 

0 1 2 3 4 5 
Minutes 

1l '? 



Data Reprocessed On 01/10/1998 16:23:54 
= =========================================== 

Sample Name: 
Data File : 
Method : 

194-52-2 MSD Date: 
C:\DX\DATA\44369CL2\19452021.D64 
C:\DX\METHOD\CHLORIDE.met 

01/09/1998 14:00:32 

ACI Address: 1 System: 1 Inject#: 64 Detector:PED-Cond. 
Analyst : Column: 

CalibraJ;..iQn ..... VoJ.ume Dilution Points Rate Start Stop Area Reject 
--------------------------------------------------------------------External 1 2 3600· 5Hz o.oo 5.66 1000 

********************** Component Report: All Components **********************' 

Pk. Ret Component Concentration 
Num Time Name 

Height Area Bl. %Delta 
Code 

-----------------------------------------------------------------------------
1 1.85 CHLORIDE 0.000 29955458 330162583 1 -14.11 

Totals 0.000 29955458 330162583 

File: 19452021.D64 Sample: 194-52-2 MSD 

80 

60 

us 40 CHLORIDE I 1.85 
I 

20 

0 

0 1 2 3 4 5 
Minutes 

113 



TRIANGLE LA. TORIES INC. -=r 
~ 

TLl#44369-HCL ~ 

CALIBRATION 
06/07 -JANUARY-98 

CONC RT AREA LOGCONC LOG AREA PREDICTED %DIFF RESPONSE 

m CONC/AREA 

100 1.9a 753611a91 2.000 a.an 105.ao 5.a 1.33E-07 
50 1.93 351a37453 1.699 8.546 51.22 2.4 1.42E-07 
25 1.90 163672444 1.398 a.214 24.71 1.2 1.53E-07 
10 1.89 58156561 1.000 7.765 9.22 7.8 1.72E-07 
5 1.89 28183099 0.699 7.450 4.63 7.5 1.nE-07 
1 1.90 5935a43 0.000 6.773 1.05 4.9 1.68E-07 

0.5 1.92 283882a -0.301 6.453 0.52 3.9 1.76E-07 
100 1.97 750596460 2.000 8.a75 105.40 5.4 1.33E-07 
50 1.92 35048461a 1.699 a.545 51.03 2.1 1.43E-07 
25 1.90 166792324 1.398 8.222 25.16 0.6 1.SOE-07 
10 1.89 58087354 1.000 7.764 9.21 7.9 1.72E-07 
5 1.88 28543971 0.699 7.456 

) 
4.68 6.3 1.75E-07 

1 1.90 5844200 0.000 6.767 1.03 3.4 1.71E-07 
0.5 1.92 2836346 -0.301 6.453 0.52 3.9 1.76E-07 

Regression Output: 
Constant 6.75154 
Std Err of Y Est 0.02535 
R Squared 0.99920 
No. of Observations 14 
Degree9 or Freedom 12 

X Coefflclent(s) 1.04994 
Std Err of Coef. 0.00855 

EXTERNAL CALIBRATION CHECK 

CONC RT AREA LOG AREA PREDICTED %DIFF 

(ppm) (ppm) 

20.0 1.86 128293994 8.108 19.59 2.0 
20.0 1.86 129375831 8.112 19.75 1.2 

l 
BLANKS .. 

I ~ TYPE RT AREA AVERAGE AREA 

• • H2S04 ND 

H2S04 ND 

TLI 44369-HCL 



. "'ANGLE LABORATORIES INC. 

TLl#44369~CL2 

CALIBRATION 
09110-JANUARYl98 

CONC 

Constant 
Std Err of Y Est 
R Squared 

100 
so 
25 
10 
5 
1 

100 
so 
25 
10 
5 
1 

No. of Observations 
Degrees of Freedom 

X Coefficlent(s) 
Std Err of Coef. 

RT AREA 

2.04 
2.03 
2.03 
2.03 
2.03 
2.05 
2.03 
2.05 
2.02 
2.03 
2.05 
2.04 

Regression Output: 

441630829 
210646738 

99024234 
34137811 
15652645 
2459514 

445a31no 
215999081 

95997059 
33162847 
15030202 
2408845 

1.13537 
0.00498 

EXTERNAL CALIBRATION CHECK 

Tll 44369-Cl2 

' Bl,lA.NKS 

l 
t 

• 

CONC 

(ppm) 

30.0 
30.0 

TYPE 

NAOH 

NAOH 

RT 

2.03 
2.03 

RT 

AREA 

122990563 
122820922 

AREA 

ND 
ND 

LOGCONC 

2.000 
1.699 
1.398 
1.000 
0.699 
0.000 
2.000 
1.699 
1.398 
1.000 
0.699 
0.000 

6.39139 
0.01142 
0.99981 

LOG AREA 

8.090 
8.089 

12 

10 

AVERAGE AREA 

LOG AREA 

8.645 
8.324 
7.996 
7.533 
7.195 
6.391 
8.649 
8.334 
7.982 
7.521 
7.177 
6.382 

PREDICTED 

(ppm) 

31.33 
31.29 

I 

PREDICTED 

96.60 
50.33 
25.89 
10.13 
5.10 
1.00 

97.41 
51.45 
25.19 
9.88 
4.92 
0.98 

%DIFF 

4.4 
4.3 

%DIFF 

3.4 
0.7 
3.5 
1.3 
2.0 
0.1 
2.6 
2.9 
0.8 
1.2 
1.6 
1.9 

i!.' 
~ ..... 

RESPONSE 

CONC/AREA 

2.26E-07 
2.37E-07 
2.52E-07 
2.93E-07 
3.19E-07 
4.07E-07 
2.24E-07 
2.31E-07 

. 2.60E-07 
3.02E-07 
3.33E-07 
4.15E-07 



cah/A:IAPPX-CVR.WP6 

Appendix D 

Particulate Matter 
Laboratory Analysis Data 
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f-1 
Table X-1. Chip Dryer Baghouse Outlet Validation Results 

------!VALIDATloN···-orrrIRFOlCtirE'AN ALYSlS-OF-HYDlH)GEN-CHLORfDE---·------·~ 
~-ate--c<>mfiiaea:-3ne-ceml>e.rT99'r----·--·--···i·sour:ce:ciiriJn,_rrer-outle1-----r-·---T·----1 
1ANALYTESPIKING:QDADTRA : : ! ; .; 

lFEDERAL REGISTER CALCULATION METHOD : : ; ! 
/ENTER VALUE OF SPIKED LEVEL (CS)- i 9.3. I I i 
1DilUrion Factor fur Unspiked Samples - : 0.96: I · I ! 
!ENTER SPIKED AND UNSPIKED CONCENTRATIONS;(COMPARABLE UNITS ASSUMED) 

1 
:coNcENTRA noN IN PPM (WET) 1 

j SPIKED SAMPLES • UNSPIKED SAMPLES ! 
i RUN#: A; B. C · D · A-Bi (A-B)"2i C-DI (C-0)"2! 
1 l: 9.48i 9.02, o.43 0.36 o.46i 0.21! 
i 2: 7.99! 8.92: 0.46, 0.31 -0.93~ 0.86j 

0.07! 
0.15: 0.02: 
0.02: o.oo; 

4: 9.98· l0.37 0.25 0.22 -0.39: 0.15; 0.03 0.00 
c-i ---5~--l~0.29 10.29; 0.36 0.23 0.00: 0.00' 0.13 0.02· 
'----6~--1 o.:;6···-·-·-·-·-ro.-99-· --o.47--0.29------0.43' o.1 s1·-- o .1 s: 0.03 
--------- -------------------~---·----·· .. ·--·-'------- --------· 

: VERAGE:. Sm= 9.70 Mm=. 0.33 

:~rt:ANDARD.tYEVI.A!Ib N: 
! 

L-··~---· -·----····-·····-···-· -- ----~- . ····-· ........ . ............. ----····-··--·-----·· ·····-·· ......... -·-··· .. ·-- ····-· ...... ___ .... _ ........ ·-··--·--·----····· .. ;-.. ..... . ............ -...... , .................. _ ... ···-··· .. ·-·-···~ ........ ·-·-···. 
l-------~~-IK~-~~~s~- -····- ··--------°-~-36. ......... _ _ __ --,-. .. ____________ ........ _ .. _ .. . 

: 
~-------~UN s fifKEtfsl5ii;;;;-------···· 0-.Cfs·· ·--- -- -·· -- - -············--····------;- ------ . -- -·-j-- ----······- ----~- . ·-····------ ....... . 
:---·-----··-·-··-·--·-·-----------··--····-··-···•'"""" ..... -.- ... -....... ·-·-·········---··- -··-·-·· .................. ·---·--·--·---·--.. ·- ............ ~ ...... ---.. ·--·-·-··-···--· .. ·-···'"•·-- ....... -........ -........................................ _ ··---·-····-·"·'·" ............................. . ' . . . . 

;~~--=--.=~:-=-.==~~~r~~~=_s_Te:~~~~~--==-~~?~~.7-~~:::·_(~~~:~2~~~e.?=::.=-~~---=-~~~r=~-:-~::~_:-_:-.:c~:~~:~=-==----.~-===-~-::::~:~ 
• . ! 

........... --iRELATIVtSID RSbii'. - 24:4%'(aCCeptabtef ············-· -·;· ······························· ! ............. -- ........ -· .. 
····-·····-··-···-····· ................ ·······-····-····--·-·······-···-· .. ··-··········· ............................ _ ............. ,i ....... _ ................................ 1 .... ., ...... -..... ·····--·-···········.J .............................................. J 

fBIAS: ·--·-··--- ................ --············-·· ··········-·------- -J---------J ... _________ '. ____ ---·---.! 
i t 

:corrected Unspiked Cone= ·········· ······· 0.32 · ····-··-··· ·t ·--· · I · ·· -- · ··· ' 
·········- ..................... .. ···- ............ ;s,; 0.120 . ........ ................ . ......... . - -- ,_.. - ·1!· .............. _ ............... , ...................................... - .. -. 

~ --~---·---~-----~ .. -----~----- ·-----
! 
I ' ' 

! ;STD OF MEAN $Dm=· 
~----!......... ________ _ 0.'.368 

! 
' ' ~ I ' I 

;--------~·-------;t~V:ACm:;;----0:3-25-:-- ---··-···-·-------·--:-----.. - .. --:-·-------. ____ .. _ .. ___ _ 
~·-·--··--·-------·-----·--+-····--------···----··~---···-·---·-···~----.. ----: ---------·-·+--·- - ~ ' 
• i 

r-··-------~C-RITICACf.:v ALUE;;;--·--2-.20r- -- ·------~----------1----·-----;---····----·-·-----~ 
: i(n-12, alpha=95%) -:--- ; _______ ' · · ......l__. ; '. 
,___ ___ _ 
l 
' 

~Bias not statistically significant, CF not needed. 

: ' ' i 
jr---__,,..,.;cmc·r~oNF ACT i . o.9~ceptaS"e1----_,,----+--, -----------. 
!END OF ANALYTE SPIKING SPREADSHEET. PRESS ''HOME"-KEY TO RETURN. 
i 
t-----------~----;--------~------l-'---_._---~---~ 
:-·-··-------·------...l...--·-·· _____ ,_l_ ______ .. ___ _.;_ ____ _L_ __ __,c._ __ __._ ___ j 



Table X-2. Reverbatory Furnace Hood Baghouse Inlet Validation Results 

:VALIDATION OF FTIR FOR THE ANALYSIS OF HYDROGEN CHLORIDE 
Date Conducted: 7 December 1997 /Source: Bagbouse Inlet 
ANALYTE SPIKING: QUAD TRAINS 

., 

! 

n actor r nsp e amp es - ' 
ENTER SPIKED AND UNSPIKED CONCENTRATIONS (COMPARABLE UNITS ASSUMED) 

:CONCENTRATION IN PPM (WET) I 
SPIKED SAMPLES· UNSPIKED SAMPLES 

RUN# A• B . C . D · A-B: (A-8)"2! C-D; (C-0)"2; 
I 32.77 34.51; 17.91 18.89; -1.74 3.03i -0.98j 0.961 

2' 

---·-----·---··-·-·----····-···------·--·····-···-··----·---··-------·--·----·-------·-------··---! . - j 
:-VERAGE::---- sni;;;;-:-----24~90 : ---K.ifiTF--·····-13~9r:------------:------;-- ! 

·-----------:--------·--; ----------~--------: -··-·--·--------.;__-·----···---··-·--~--------r------~ 
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Table X-3. Reverbatory Furnace Hood Baghouse Outlet Validation Results 

[----··--·----jVAIJDATlONOF FTlR FOR TIIE ANA:LYSIS-OFHYDROGEN CHLORIDE - - . 

[~~~;;:~c;~~:~~~~~7;~:;~--·-------·:source_:_sag1iouseoii~1~~--·---------;·---==-·---;-~==--=--=: 

~DERALREGISTERCALCULAT!ON ME~ i J ! ' 
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5: l l.99~----0T8-:---l.54-· --- 1.10; -1.19! 1.42; 0.44: 0.19 
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E~ii~f~~~:~3~*~F~ 
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Appendix F 

FTIR QC Spike Results 

cah/A:\APPX-CVR. WPS 



Run Date Time lnlet'outlet Spiked Avg Spiked Unspiked Avg Unspiked Dilution avg dil 

1 12/5/97 AM outlet 10.88 0.58 0.05 

1 12/5/97 AM outlet 10.88 0.44 0.05 

1 12/5/97 AM outlet 10.12 10.63 0.35 0.46 0.05 0 
1 12/5/97 AM inlet 15.25 4.97 0.04 

1 12/5/97 AM inlet 15.10 5.04 0.04 

1 12/5/97 AM inlet 16.89 15.75 4.89 4.97 0.04 0 

2 12/5/97 PM outlet 17.32. 4.03 0.06 

2 12/5/97 PM outlet 15.25 3.66 0.06 

2 12/5/97 PM outlet 13.15 15.24 3.28 3.66 0.06 0 

2 12/5/97 PM inlet 13.10 2.90 0.06 

2 12/5/97 PM inlet 12.62 2.78 0.06 

2 12/5/97 PM inlet 12.49 12.74 2.87 2.85 0.06 0 

3 12/6/97 AM inlet 25.86 4.06 0.11 

3 12/6/97 AM inlet 24.35 2.90 0.10 

3 12/6/97 AM inlet 23.83 24.68 2.46 3.14 0.10 0 

3 12/6/97 AM outlet 28.59 6.31 0.09 

3 12/6/97 AM outlet 25.74 4.27 0.09 

3 12/6/97 AM outlet 24.74 26.36 3.37 4.65 0.09 0 

4 12/6/97 PM outlet 16.93 0.83 0.08 

4 12/6/97 PM outlet 17.28 0.75 0.07 

4 12/6/97 PM outlet 17.23 17.15 1.53 1.04 0.07 0 

5 12/6/97 PM inlet 13.62 3.83 0.06 

5 12/6/97 PM inlet 13.87 2.95 0.06 

5 12/6/97 PM inlet 13.62 13.70 2.48 3.09 0.06 0 

6 12/8/97 AM outlet 18.49 0.83 0.09 

6 12/8/97 AM outlet 20.84 2.23 0.09 

6 12/8/97 AM outlet 21.02 20.12 1.53 1.53 0.09 0 

6 12/8/97 AM inlet 15.88 3.26 0.08 

6 12/8/97 AM inlet 16.93 1.86 0.08 

6 12/8/97 AM inlet 17.23 16.68 3.64 2.92 0.07 0 
7 12/8/97 PM outlet 8.96 1.15 0.04 

7 12/8/97 PM outlet 9.08 1.81 0.04 

7 12/8/97 PM outlet 9.33 9.12 1.84 1.60 0.04 0 

7 12/8/97 PM inlet 14.62 4.82 0.05 

7 12/8/97 PM inlet 14.07 4.88 0.05 

7 12/8/97 PM inlet 13.88 14.19 4.91 4.87 0.05 0 

8 12/9/97 AM inlet 16.52 2.10 0.06 

8 12/9/97 AM inlet· 14.94 2.02 0.06 

8 12/9/97 AM inlet 14.22 15.23 1.82 1.98 0.06 0 

8 12/9/97 AM outlet 19.75 3.47 0.09 

8 12/9/97 AM outlet 20.83 2.17 0.09 

8 12/9/97 AM outlet 21.62 20.73 1.75 2.46 0.09 0 
9 12/9/97 PM inlet 13.52 3.10 0.06 

9 12/9/97 PM inlet 14.81 2.25 0.06 

9 12/9/97 PM inlet 14.79 14.37 1.40 2.25 0.06 0 
9 12/9/97 PM outlet 11.07 1.40 0.05 

9 12/9/97 PM outlet 11.41 1.18 0:05 

9 . 12/9/97 PM outlet 11.57 11.35 1.90 1.49 0.05 a 



Date Time Inlet/outlet Spiked Avg Spiked Unspiked Avg Unspiked Dilution avg dil 

10 12110/97 AM inlet 7.22 3.56 0.05 
10 12110/97 AM.inlet 14.12 2.06 0.07 
10 12110/97 AM inlet 14.92 12.09 1.74 2.45 0.07 0 
10 12110/97 AM outlet 15.28 3.73 0.07 
10 12110/97 AM outlet 15.14 2.48 0.07 
10 12110/97 AM outlet 9.27 13.23 2.02 2.74 0.02 0 
11 12110/97 PM inlet 22.19 9.20 0.11 
11 12110/97 PM inlet 26.70 6.85 0.11 
11 12110/97 PM inlet 27.73 25.54 5.71 7.25 0.11 0 
12 12110/97 PM outlet 17.24 2.21 0.07 
12 12110/97 PM outlet 17.47 1.81 0.07 
12 12110/97 PM outlet 17.58 17.43 1.48 1.83 0.07 0 
13 12111/97 AM inlet 10.14 0.21 0.05 
13 12111/97 · AM inlet 10.84 1.68 0.05 
13 12111/97 AM inlet 11.16 10.71 1.38 1.09 0.05 0 
13 12111/97 AM outlet 12.30 1.72 0.06 
13 12111/97 AM outlet 12.84 1.12 0.06 
13 12111/97 AM outlet 13.38 12.84 0.98 1.27 0.06 0 
14 12111/97 PM inlet 14.67 3.21 0.05 
14 12111/97 PM inlet 14.33 2.34 0.04 
14 12111/97 PM inlet 14.49 14.50 2.01 2.52 0.04 0 
14 12111/97 PM outlet 10.04 2.78 0.05 
14 12111/97 PM outlet 16.02 1.86 0.06 
14 12111/97 PM outlet 17.44 14.50 1.72 2.12 0.06 0 




