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GENERAL DISCLAIMER 

This document may have problems that one or more of the following disclaimer 
statements refer to: 

• This document has been reproduced from the best copy furnished by the 
sponsoring agency. It is being released in the interest of making 
available as much information as possible. 

• This document may contain data which exceeds the sheet parameters. It 
was furnished in this condition by the sponsoring agency and is the best 
copy available. 

• This document may contain tone-on-tone or color graphs, charts and/or 
pictures which have been reproduced in black and white. 

• The document is paginated as submitted by the original source. 

• Portions of this document are not fully legible due to the historical nature 
of some of the material. However, it is the best reproduction available 
from the original submission. 
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1.0 INTRODUCTION 

The U.S. Environmental Protection Agency (EPA) Emission Standards Division (ESD) is 
investigating the lime manufacturing industry to identify and quantify hazardous air pollutants 
(HAPs) emitted from lime kilns. ESD requested that EPA's Emissions, Monitoring and Analysis 
Division (EMAD) conduct the required testing. EMAD issued a work assignment to Pacific 
Environmental Services, Inc. (PES) to conduct a screening test to collect air emissions data as 
specified in the ESD test request. The planning and initial preparation activities of the program 
were conducted through EPA Contract No. 68-D7-0002, Work Assignment No. 0/005. 
Remaining preparation, testing, and generation of the Draft Final Report were completed under 
EPA Contract No. 68-D7-0002, Work Assignment No. 1/007. Generation of the Final Report, 
incorporating EPA's comments on the Draft Final Report, was completed under EPA Contract 
No. 68D70069, Work Assignment No. 2-17. 

The primary objective was to characterize HAP emissions from two lime kilns at the 
Chemical Lime Company's facility located in Montevallo, Alabama. Based on the pollutant 
concentrations and emission rates calculated from the results of the screening tests, some of the 
kilns may be selected by EPA for further testing. 

The tests were conducted to quantify the uncontrolled and controlled air emissions of 
hydrogen chloride (HCl), total hydrocarbons (THC), and polychlorinated dibenzo-p-dioxins and 
polychlorinated dibenzofurans (PCDDs/PCDFs). Emissions from each kiln were controlled by a 
baghouse dedicated to each kiln. Over a two-day period, testing was conducted at each baghouse 
inlet and at the common stack. Inlet and outlet runs on each kiln were conducted simultaneously. 
Oxygen (02) and carbon dioxide (C02) were also monitored at each location. During the testing, 
Research Triangle Institute (RTI), an ESD contractor, recorded plant operational data. 

PES used three subcontractors for this effort: Air Pollution Characterization and Control 
Ltd. (APCC), of Toland, Connecticut; Triangle Laboratories, Inc. (TLI), ofDurham, North 
Carolina; and Atlantic Technical Services, Inc. (ATS), of Chapel Hill, North Carolina. APCC 
provided equipment and manpower for quantification ofHCl, 0 2, C02, and THC; TLI provided 
analytical services for the analysis ofthe PCDDs/PCDFs samples; and ATS provided technical 
support for preparation of the Quality Assurance Project Plan (QAPP), Site Specific Test Plan 
(SSTP), for reduction of the test data, and for preparation of the Draft Final Report. 

The field testing program organization and major lines of communication are presented in 
Figure 1.1. The PES Task Manager communicated directly with the EPA Work Assignment 
Manager (W AM) and coordinated all of the on-site testing activities. 
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Chemical Lime Company EPNEMC EPNESD 

David R. Christiansen Work Assignment Manager Lead Engineer 
Environmental, Health & Safety Manager Michael L. Toney JosephP. Wood 

(817) 732-8164 (919) 541-5247 (919) 541-5466 

PES ESD Contractor 
Program Manager Research Trian~e Institute 
John T. Chehaske Cybelle M. Brockman 
(919) 941-0333 (919) 990-8654 

PES 
Corporate QA/QC Officer 

Jeffery L. Van Atten 
(703) 471-8383 

PES 
Project Manager 
Frank J. Phoenix 
(919) 941-0333 

I 
I I l J I I 

Pretest Site Survey SSTP QAPP Field Testing Analysis Report Preparation 

PES PES PES PES PES PES 

Subcontractor Subcontractor Subcontractor Subcontractor Subcontractor 
Air Pollution 

Atlantic Technical Sevices, Inc. Atlantic Technical Services, Inc. Characterization & Control, Ltd Triangle Laboratories, Inc. Atlantic Technical Serivces, Inc. 

Figure 1.1 Key Personnel and Responsibility for Testing at Chemical Lime Company- Montevallo, Alabama 
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2.0 SUMMARY OF RESULTS 

This section provides summaries of the test results for testing at the Chemical Lime 
Company in Montevallo, Alabama. Included are results of the tests conducted for 
PCDDs/PCDFs, HCl, and THC emissions at the Kiln No. 3 baghouse inlet, Kiln No. 4 baghouse 
inlet, and the Kiln No.3 and Kiln No.4 baghouses shared stack. 

2.1 EMISSIONS TEST LOG 

Testing was conducted on Kiln No.4 on the first day, and on Kiln No.3 on the second 
day. During the testing on a kiln, a velocity traverse was conducted on the other kiln to quantify 
the air flow contribution of both kilns to the combined outlet (stack). In addition, velocity 
traverses were conducted on a gas slipstream which branches off prior to the stack sampling 
location. Additional velocity traverses, THC, and HCl testing were conducted at the stack 
location due to difficulties encountered with the Quality Assurance spikes associated with the 
HCl sampling. These issues are discussed in Section 2.4 

Sampling was performed on March 23, 24, and 25, 1998. Table 2.1 presents the 
emissions test log. Presented are the run numbers, test dates, pollutants, run times, and 
downtimes for response times and port changes. 

2.2 PCDDs/PCDFs 

PES employed EPA Method 23 for the measurement ofPCDDs and PCDFs. The results 
of the PCDD/PCDF results are presented in Tables 2.2 through 2.7. PCDDs/PCDFs results are 
presented as 1) actual concentrations and mass emission rates; 2) concentrations adjusted to 7 
percent(%) 0 2, and 3) concentrations adjusted to 7% 0 2 and 2378 tetra-chlorinated dibenzo-p
dioxin (TCDD) toxic equivalent basis. Adjustment of the congeners to a 2378 toxic equivalent 
basis was calculated using the Toxic Equivalency Factor (TEF) values developed by the NATO 
Committee on the Challenges ofModem Society, August 1988. 

The Method 23 sample fractions consisted of a sample train front-half solvent rinse, a 
particulate filter, a back-half solvent rinse, and an XAD®-2 sorbent resin module. During 
analysis, each of the sample fractions was extracted, concentrated, combined, and analyzed using 
a Gas Chromatograph with a Mass Spectrometer detector (GC/MS), according to the procedures 
outlined in Method 23. During analysis, the combined sample extract was separated with a DB-5 
capillary column. Where the results of that analysis indicated the presence of2378 TCDF 
congeners, the analysis was repeated using a DB-225 capillary column so that the TCDF 
congeners could be more readily separated and quantified. 
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TABLE2.1 

EMISSIONS TEST LOG 
CHEMICAL LIME COMPANY - MONTEVALLO, ALABAMA 

Run No. Date Pollutant Run Time 
Downtime, 
Minutes a 

Kiln No. 4 Baghouse Inlet 

M23-I-1 03/23/98 PCDDs/PCDFs 1400-1808 68 
M3A-I-1 03/23/98 C02 I 0 2 1425-1800 125 
M25A-I-1 03/23/98 THC 1425-1800 125 
M322-I-1 03/23/98 HCl 1425-1800 125 

M2-4-I-2 03/24/98 Air Flow Rate 1430-1450 -
Kiln No. 3 Baghouse Inlet 

M2-3-I-1 03/23/98 Air Flow Rate 1440-1455 -
M23-I-2 03/24/98 PCDDs/PCDFs 1332-1709 37 
M3A-I-2 03/24/98 C02 I 0 2 1350-1725 125 
M25A-I-2 03/24/98 THC 1350-1725 125 
M322-I-2 03/24/98 HCl 1350-1725 125 

Kiln No. 3 Baghouse & Kiln No. 4 Baghouse Stack 

M23-0-1 03/23/98 PCDDs/PCDFs 1400-1806 66 
M3A-0-1 03/23/98 C02 /02 1400-1740 125 
M25A-0-1 03/23/98 THC 1400-1740 125 
M322-0-1 03/23/98 HCl 1400-1740 125 

M23-0-2 03/24/98 PCDDs/PCDFs 1332-1709 37 
M3A-0-2 03/24/98 C02 / 0 2 1330-1705 125 
M25A-0-2 03/24/98 THC 1330-1705 125 
M322-0-2 03/24/98 HCl 1330-1705 125 

M2-0-3 03/25/98 Air Flow Rate 0910 -
M322-0-3 03/25/98 HCl 0855-0910 0 

C02 Bubbler Sli}2stream 

M2-CBS-1 03/23/98 Air Flow Rate 1440-1455 

M2-CBS-2 03/24/98 Air Flow Rate 1430-1450 

a The CEMs sample acquisition system operated on a time-shared basis, switching between the baghouse inlet 
and stack locations after 15 minutes of sampling. This applies to Methods 3A, 25A, and 322. 
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The results of the analyses indicated the presence of several congeners that were qualified as 
Estimated Maximum Possible Concentrations, or EMPCs. From time to time during the Method 
23 analyses, a peak elutes at the position expected for a particular congener, but the peak fails 
validation based on the theoretical split of chlorine isotopes. That is to say that the number of 
CP5 isotopes and the number of CP7 isotopes attached to the PCDDs/PCDFs congeners should 
agree with the CP5/CP7 ratio found in nature. For each congener, this ratio must agree within 
15%. If the mass ratio of chlorine isotopes does not agree with the natural chlorine isotope ratio, 
then the peak is flagged as an EMPC. 

The values presented as "Total PCDDs" are the sum ofthe "12346789 OCDD" 
polychlorinated dibenzo-p-dioxin and all of the dioxins labeled "Total"; "Total PCDFs" values 
are the sum of the "12346789 OCDF" polychlorinated dibenzofuran and all of the furans labeled 
"Total". "Total PCDDs +Total PCDFs" values are the sum of the "Total PCDDs" and "Total 
PCDFs" values. Values that have been qualified as being EMPC have been included in the 
sums. Concentrations and emission rates based on or including EMPC values are denoted by 
braces ( { } ). 

2.2.1 Kiln No.3 

Tables 2.2, 2.3, and 2.4 summarize the PCDDs/PCDFs test results from the Kiln No. 3 
baghouse inlet and stack. Table 2.2 summarizes the PCDDs/PCDFs emissions sampling and air 
stream parameters. Table 2.3 presents the PCDDs/PCDFs air stream concentrations and 
emission rates. The PCDDs/PCDFs concentrations and 23 78-TCDD toxic equivalent 
concentrations adjusted to 7% oxygen are tabulated in Table 2.4. 

2.2.2 Kiln No. 4 

Tables 2.5, 2.6, and 2.7 summarize the PCDDs/PCDFs test results from the Kiln No.4 
baghouse inlet and stack. Table 2.5 summarizes the PCDDs/PCDFs emissions sampling and air 
stream parameters. Table 2.6 presents the PCDDs/PCDFs air stream concentrations and 
emission rates. The PCDDs/PCDFs concentrations and 2378-TCDD toxic equivalent 
concentrations adjusted to 7% oxygen are tabulated in Table 2. 7. 

2.3 AIR FLOW RATES 

2.3.1 Kiln No.3 Ba~house Inlet & Kiln No.4 Ba~house Inlet 

A velocity traverse was performed at the Kiln No.3 Baghouse Inlet while the Method 23 
testing was being performed on Kiln No.4; on the next day, a velocity traverse was done at the 
Kiln No.4 Baghouse Inlet during the Kiln No.3 Method 23 testing. Results of the two velocity 
traverses are presented in Table 2.8. The moisture, C02, and 0 2 content at each inlet location 
were assumed to be unchanged from the results generated by the Method 23 testing. 
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2.3.2 C02 Bubbler Slipstream 

The results of the velocity traverses conducted at the C02 Bubbler Slipstream during both 
tests at the stack are presented in Table 2.9. Moisture, C02, and 0 2 content of the slipstream 
were estimated to be the same as that measured during the two tests conducted at the stack. 

2.3.3 Kiln No.3 Baghouse & Kiln No.4 Baghouse Stack 

During the additional Proposed Draft Method 322 data acquisition on 3/25/98, air flow 
rate parameters were measured; the results are tabulated in Table 2.10. The moisture was 
estimated to be 14%. Method 3A was used to measure the C02, and 0 2 content. 

2.4 HCL AND THC 

Table 2.11 presents the results of the HCl and THC measurements conducted by APCC at 
the Kiln No. 3 and Kiln No. 4 baghouse inlets, and at the stack. HCl and THC data collected. 
over a three-day period are presented in this table. Also presented in the table are mass emission 
rate data. 

APCC encountered significant QA/QC problems during the analyte spiking of the HCl 
sampling system. The curves generated during calibration of the HCl analyzer met the method 
requirements of no greater than 7.5 % (of span) calibration error. HCl recoveries during analyte 
spiking on Kiln No. 4 were 38% and 56% for the inlet and outlet locations, respectively. HCl 
recoveries on Kiln No. 3 were 0% at the inlet location, since no HCl was detected during analyte 
spiking, and 29% at the outlet location. None of these recoveries met the method requirement of 
±30% recovery of the analyte spike. Additional testing was conducted at the stack location on 
March 25, and the HCl analyte spike recovery was 88%. On March 25, the sampling system was 
modified and the sample flowrate was increased to approximately 15 liters per minute; the 
sample flowrate was approximately 8 liters per minute during the testing on March 23 and March 
24. A more detailed discussion of the QA/QC issues may be found in APCC's letter of April30, 
1998, which may be found in Appendix B.l. 

The low HCl recovery efficiencies observed during the testing on March 23 and March 
24 suggest that the measured HCl concentrations may be biased low compared to the true in
stack concentrations. The additional testing on March 25, for which an acceptable analyte spike 
was observed, indicated an increase in the in-stack HCl concentration of approximately 35%, 
however, it is impossible to ascertain if this ratio is an accurate measurement of any negative bias 
ofthe HCl measurements. 

Corrections of the HCl and THC concentrations from the wet basis to dry basis used the 
moisture values from the concurrent PCDDs/PCDFs testing at the same locations. Volumetric 
flow rates for emission rate calculations are also from the PCDDs/PCDDFs testing. During the 
HCl and THC testing conducted on March 25, velocity traverses were conducted, but moisture 
values were assumed from the data developed over the previous two days. 
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Three of the five runs conducted for THC resulted in measured concentrations ofTHC 
below the nominal detection limit of the THC analyzer of 1 part per million (ppm). Concurrently 
with these three runs, the post-run calibration checks of the THC analyzer demonstrated a zero
drift of approximately -4 % of span, or -4 ppm. The analyzer zero drift, combined with a 
negative span drift during the three runs, most likely resulted in a negative bias in the 
measurement ofTHC concentrations at the baghouse inlet during testing on Kiln No.4, as well 
at the stack location during testing on both kilns. 

2-5 



TABLE2.2 

PCDDs/PCDFs SAMPLING AND AIR STREAM PARAMETERS 
KILN NO. 3 BAGHOUSE INLET AND STACK 

CHEMICAL LIME COMPANY - MONTEVALLO, ALABAMA 

!Run No. I M23-3-I-2 I M23-0-2 

Sampling Location Baghouse Inlet Stack a 

Date 3/24/98 3/24/98 
Total Sampling Time, minutes 180 180 

Average Sampling Rate, dscfm b 0.566 0.629 

Sample Volume: 
dscfc 101.881 113.279 
dscm d 2.885 3.208 

Average Exhaust Gas Temperature, op 902 416 

0 2 Concentration, % by Volume 5.3 10.0 

C02 Concentration, % by Volume 26.6 18.6 

Moisture, % by Volume 7.8 14.4 
Exhaust Gas Volumetric Flow Rate: 

acfm e 152,000 277,000 

dscfm b 54,300 141,000 
dscmm r 1,540 4,000 

Isokinetic Sampling Ratio, % 104.2 102.8 

I 

• The outlet sampling location was downstream of the point where the kiln exhausts merged. Therefore 

depending on the parameter, the data presented is either the sum (e.g. flow rate) or the weighted 

average (e.g., gas temperature) of the two kilns. 
b Dry standard cubic feet per minute at 68° F (20° C) and 1 atm. 

c Dry standard cubic feet at 68° F (20° C) and I atm. 

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

• Actual cubic feet per minute at exhaust gas conditions. 
r Dry standard cubic meters per minute ~t 68° F (20° C) and 1 atm. 
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TABLE2.3 

PCDDs/PCDFs CONCENTRATIONS AND EMISSION RATES 
KILN NO.3 BAGHOUSE INLET AND STACK 

CHEMICAL LIME COMPANY - MONTEVALLO, ALABAMA 

CONCENTRATION a 

CONGENER (ng/dscm, as measured) 

M23-3-I-2 M23-0-2 
Baghouse Inlet Stack 

DIOXINS: 

2378 TCDD (0.0139) (0.00187) 

Total TCDD 0.0867 0.0249 

12378 PeCDD (0.0243) (0.00281) 

Total PeCDD {0.0381} 0.00935 

123478 HxCDD (0.0312) (0.00312) 

123678 HxCDD (0.0277) (0.00312) 

123789 HxCDD (0.0277) (0.00312) 

Total HxCDD 0.0243 (0.00312) 

1234678 HpCDD (0.0347) 0.00312 

Total HpCDD (0.0347) 0.00312 

12346789 OCDD {0.101} {0.00935} 

Total PCDDs (0.284) (0.0499) 

FURANS: 

2378 TCDF 0.177 0.00312 

Total TCDF 4.19 0.0779 

12378 PeCDF 0.0728 (0.00187) 

23478 PeCDF 0.0728 (0.00187) 

Total PeCDF 0.936 0.00624 

123478 HxCDF 0.0347 (0.00249) 

123678 HxCDF {0.0173} (0.00218) 

234678 HxCDF (0.0208) (0.00281) 

123789 HxCDF (0.0243) (0.00312) 

TotalHxCDF 0.114 {0.00218} 

1234678 HpCDF {0.0173} {0.00312} 

1234789 HpCDF (0.0347) (0.00624) 

Total HpCDF {0.0173} {0.00312} 

12346789 OCDF (0.0347) (0.00935) 

Total PCDFs (5.30) (0.0988) 

Total PCDDs + PCDFs (5.58) (0.149) 

a Nanogram per dry standard cubic meter at 20°C and 1 atm. 
b Micrograms per hour. 

EMISSION RATE b 

(f.lg/hr) 

M23-3-I-2 M23-0-2 
Baghouse Inlet Stack 

(1.28) (0.449) 

7.99 5.98 

(2.24) (0.673) 

{3.52} 2.24 

(2.88) (0.748) 

(2.56) (0.748) 

(2.56) (0.748) 

2.24 (0.748) 

(3.20) 0.748 

(3.20) 0.748 

{9.27} {2.24} 

(26.2) (12.0) 

16.3 0.748 

387 18.7 

6.71 (0.449) 

6.71 (0.449) 

86.3 1.50 

3.20 (0.598) 

{1.60} (0.523) 

(1.92) (0.673) 

(2.24) (0.748) 

10.6 {0.523} 

{ 1.60} {0.748} 

(3.20) (1.50) 

{1.60} {0.748} 

(3.20) (2.24) 

(489) (23.7) 

(515) (35.7) 

() Not Detected. Value shown is the detection limit and is included in totals. 
{ } Estimated Maximum Possible Concentration. EMPC values are included in totals. 
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TABLE2.4 

PCDDs/PCDFs CONCENTRATIONS AND 2378-TCDD TOXIC EQUIVALENT 
CONCENTRATIONS ADJUSTED TO 7 PERCENT OXYGEN 

KILN NO.3 BAGHOUSE INLET AND STACK 
CHEMICAL LIME COMPANY - MONTEVALLO, ALABAMA 

CONCENTRATION a 2378-TCDD 2378 TOXIC EQUIVALENCIES 

CONGENER (ng/dscm, adjusted to 7 percent 0 2) Toxicity (ng/dscm, adjusted to 7 percent 0 2) 

M23-3-I-2 M23-0-2 Equivalence M23-3-I-2 
Baghouse Inlet Stack Factor Baghouse Inlet 

DIOXINS: 

2378 TCDD (0.0124) (0.00239) 1.000 (0.0124) 

Total TCDD 0.0772 0.0318 

12378 PeCDD (0.0216) (0.00358) 0.500 (0.0108) 

Total PeCDD {0.0340} 0.0119 

123478 HxCDD (0.0278) (0.00398) 0.100 (0.00278) 

123678 HxCDD (0.0247) (0.00398) 0.100 (0.00247) 

123789 HxCDD (0.0247) (0.00398) 0.100 (0.00247) 

TotalHxCDD 0.0216 (0.00398) 

1234678 HpCDD (0.0309) 0.00398 0.010 (0.000309) 

TotalHpCDD (0.0309) 0.00398 

12346789 OCDD {0.0896} {0.0119} 0.001 (0.0000896) 

TotaiPCDDs (0.253) (0.0636) Total PCDDs TEQ (0.0313) 

FURANS: 

2378 TCDF 0.158 0.00398 0.100 (0.0158) 

Total TCDF 3.74 0.0994 

12378 PeCDF 0.0649 (0.00239) 0.050 (0.00324) 

23478 PeCDF 0.0649 (0.00239) 0.500 (0.0324) 

Total PeCDF 0.834 0.00795 

123478 HxCDF 0.0309 (0.00318) 0.100 (0.00309) 

123678 HxCDF {0.0154} (0.00278) 0.100 (0.00154) 

234678 HxCDF (0.0185) (0.00358) 0.100 (0.00185) 

123789 HxCDF (0.0216) (0.00398) 0.100 (0.00216) 

TotalHxCDF 0.102 {0.00278} 

1234678 HpCDF {0.0154} {0.00398} 0.010 (0.000154) 

1234789 HpCDF (0.0309) (0.00795) 0.010 (0.000309) 

Total HpCDF {0.0154} {0.00398} 

12346789 OCDF (0.0309) (0.0119) 0.001 (0.0000309) 

Total PCDFs (4.72) (0.126) Total PCDFs TEQ (0.0416) 

Total PCDDs + PCDFs (4.97) (0.190) Total TEQ (0.0729) 

a Nanogram per dry standard cubic meter at 20°C and 1 atm and corrected to 7 percent oxygen. 
() Not Detected. Value shown is the detection limit and is included in totals. 
{ } Estimated Maximum Possible Concentration. EMPC values are included in totals. 
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M23-0-2 
Stack 

(0.00239) 

(0.00179) 

(0.000398) 

(0.000398) 

(0.000398) 

0.0000398 

{0.0000119} 

(0.00542) 

0.000398 

(0.000119) 

(0.00119) 

(0.000318) 

(0.000278) 

(0.000358) 

(0.000398) 

{0;0000398} 

(0.0000795) 

(0.0000119) 

(0.00268) 

(0.00809) 



TABLE2.5 

PCDDs/PCDFs SAMPLING AND AIR STREAM PARAMETERS 
KILN NO. 4 BAGHOUSE INLET AND STACK 

CHEMICAL LIME COMPANY - MONTEVALLO, ALABAMA 

!Run No. I M23-4-I-1 I M23-0-1 

Sampling Location Baghouse Inlet Stack a 

Date 3/23/98 3/23/98 
Total Sampling Time, minutes 180 180 
Average Sampling Rate, dscfm b 0.640 0.604 
Sample Volume: 

dscfc 115.145 108.805 
dscmd 3.261 3.081 

Average Exhaust Gas Temperature, op 878 417 

0 2 Concentration, % by Volume 8.1 10.0 

C02 Concentration, % by Volume 20.1 19.0 

Moisture, % by Volume 4.6 14.4 
Exhaust Gas Volumetric Flow Rate: 

acfm e 166,000 282,000 
dscfm b 61,900 145,000 
dscmm r 1,750 4,110 

Isokinetic Sampling Ratio, % 103.3 96.0 

I 

• The outlet sampling location was downstream of the point where the kiln exhausts merged. Therefore 
depending on the parameter, the data presented is either the sum (e.g. flow rate) or the weighted 
average (e.g., gas temperature) of the two kilns. 

b Dry standard cubic feet per minute at 68° F (20° C) and 1 atm. 
c Dry standard cubic feet at 68° F (20° C) and 1 atm. 
d Dry standard cubic meters at 68° F (20° C) and 1 atm. 
e Actual cubic feet per minute at exhaust gas conditions. 
r Dry standard cubic meters per minute at 68° F (20° C) and I atm. 

2-9 



TABLE2.6 

PCDDs/PCDFs CONCENTRATIONS AND EMISSION RATES 
KILN NO.4 BAGHOUSE INLET AND STACK 

CHEMICAL LIME COMPANY - MONTEVALLO, ALABAMA 

CONCENTRATION " 

CONGENER (ng/dscm, as measured) 

M23-4-I-1 M23-0-1 
Baghouse Inlet Stack 

DIOXINS: 

2378 TCDD (0.00920) (0.00325) 

Total TCDD (0.00920) 0.00974 

12378 PeCDD (0.0153) (0.00649) 

Total PeCDD (0.0153) (0.00649) 

123478 HxCDD (0.0184) (0.00649) 

123678 HxCDD (0.0184) (0.00649) 

123789 HxCDD (0.0184) (0.00649) 

TotalHxCDD (0.0184) (0.00649) 

1234678 HpCDD (0.0276) (0.00974) 

TotalHpCDD (0.0276) (0.00974) 

12346789 OCDD (0.0307) (0.0162) 

Total PCDDs (0.101) (0.0487) 

FURANS: 

2378 TCDF {0.00215} (0.00325) 

Total TCDF 0.0276 {0.00649} 

12378 PeCDF (0.00920) (0.00325) 

23478 PeCDF (0.0123) (0.00325) 

Total PeCDF {0.0184} (0.00325) 

123478 HxCDF (0.0123) (0.00325) 

123678 HxCDF (0.0123) (0.00325) 

234678 HxCDF (0.0123) (0.00325) 

123789 HxCDF (0.0153) (0.00325) 

TotalHxCDF (0.0123) (0.00325) 

1234678 HpCDF (0.0184) (0.00649) 

1234789 HpCDF (0.0245) (0.00649) 

TotalHpCDF (0.0184) (0.00649) 

12346789 OCDF (0.0307) (0.0130) 

Total PCDFs (0.107) (0.0325) 

Total PCDDs + PCDFs (0.209) (0.0811) 

• Nanogram per dry standard cubic meter at 20°C and I atm. 
b Micrograms per hour. 

EMISSION RATE b 

(f.lg/hr) 

M23-4-I-1 M23-0-1 
Baghouse Inlet Stack 

(0.968) (0.800) 

(0.968) 2.40 

(1.61) (1.60) 

(1.61) (1.60) 

(1.94) (1.60) 

(1.94) (1.60) 

(1.94) (1.60) 

(1.94) (1.60) 

(2.90) (2.40) 

(2.90) (2.40) 

(3.23) (4.00) 

(10.6) (12.0) 

{0.226} {0.800} 

2.90 { 1.60} 

(0.968) (0.800) 

(1.29) (0.800) 

(1.94) (0.800) 

(1.29) (0.800) 

(1.29) (0.800) 

(1.29) . (0.800) 

(1.61) (0.800) 

(1.29) (0.800) 

(1.94) (1.60) 

(2.58) (1.60) 

(1.94) (1.60) 

(3.23) (3.20) 

(11.3) (8.00) 

(21.9) (20.0) 

() Not Detected. Value shown is the detection limit and is included in totals. 
{ } Estimated Maximum Possible Concentration. EMPC values are included in totals. 
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TABLE2.7 

PCDDs/PCDFs CONCENTRATIONS AND 2378-TCDD TOXIC EQUIVALENT 
CONCENTRATIONS ADJUSTED TO 7 PERCENT OXYGEN 

KILN NO. 4 BAGHOUSE INLET AND STACK 
CHEMICAL LIME COMPANY - MONTEVALLO, ALABAMA 

CONCENTRATION a 2378-TCDD 2378 TOXIC EQUIVALENCIES 

CONGENER (ng/dscm, adjusted to 7 percent 0 2 Toxicity (ng/dscm, adjusted to 7 percent 0 2) 

M23-4-I-1 M23-0-1 Equivalence M23-4-I-1 
Baghouse Inlet Stack Factor Baghouse Inlet 

DIOXINS: 

2378 TCDD (0.00999) (0.00414) 1.000 (0.00999) 

Total TCDD (0.00999) 0.0124 

12378 PeCDD (0.0167) (0.00828) 0.500 (0.00833) 

Total PeCDD (0.0167) (0.00828) 

123478 HxCDD (0.0200) (0.00828) 0.100 (0.00200) 

123678 HxCDD (0.0200) (0.00828) 0.100 (0.00200) 

123789 HxCDD (0.0200) (0.00828) 0.100 (0.00200) 

TotalHxCDD (0.0200) (0.00828) 

1234678 HpCDD (0.0300) (0.0124) 0.010 (0.000300) 

TotalHpCDD (0.0300) (0.0124) 

12346789 OCDD (0.0333) (0.0207) 0.001 (0.0000333) 

Total PCDDs (0.110) (0.0621) Total PCDDs TEQ (0.0246) 

FURANS: 

2378 TCDF {0.00233} (0.00414) 0.100 {0.000233} 

Total TCDF 0.0300 {0.00828} 

12378 PeCDF (0.00999) (0.00414) 0.050 (0.000500) 

23478 PeCDF (0.0133) (0.00414) 0.500 (0.00666) 

Total PeCDF {0.0200} (0.00414) 

123478 HxCDF (0.0133) (0.00414) 0.100 (0.00133) 

123678 HxCDF (0.0133) (0.00414) 0.100 (0.00133) 

234678 HxCDF (0.0133) (0.00414) 0.100 (0.00133) 

123789 HxCDF (0.0167) (0.00414) 0.100 (0.00167) 

Total HxCDF (0.0133) (0.00414) 

1234678 HpCDF (0.0200) (0.00828) 0.010 (0.000200) 

1234789 HpCDF (0.0266) (0.00828) 0.010 (0.000266) 

TotalHpCDF (0.0200) (0.00828) 

12346789 OCDF (0.0333) (0.0166) 0.001 (0.0000333) 

Total PCDFs (0.117) (0.0414) Total PCDFs TEQ (0.0128) 

Total PCDDs + PCDFs (0.226) (0.103) Total TEQ (0.0375) 

• Nanogram per dry standard cubic meter at 20°C and I atm and corrected to 7 percent oxygen. 

() Not Detected. Value shown is the detection limit and is included in totals. 
{ } Estimated Maximum Possible Concentration. EMPC values are included in totals. 
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M23-0-1 
Stack 

(0.00414) 

(0.00414) 

(0.000828) 

(0.000828) 

(0.000828) 

(0.000124) 

(0.0000207) 

(0.0109) 

(0.000414) 

(0.000207) 

(0.00207) 

(0.000414) 

(0.000414) 

(0.000414) 

(0.000414) 

(0.0000828) 

(0.0000828) 

(0.0000166) 

(0.00391) 

(0.0148) 



TABLE2.8 

AIRSTRE~P~ETERS 

DURING PCDDs/PCDFs TESTING ON OPPOSITE KILN 
KILN NO.3 BAGHOUSE AND KILN NO.4 BAGHOUSE INLETS 

CHEMICAL LIME COMPANY - MONTEVALLO, ALABAMA 

Run No. M2-3-I-1 M2-4-I-2 

Date 3/23/98 3/24/98 
Sampling Location Kiln No.3 Kiln No.4 
Average Exhaust Gas Temperature, op 934 885 

0 2 Concentration, % by Volume a 5.3 8.1 

C02 Concentration, % by Volume a 26.6 20.1 

Estimated Moisture, % by Volume a 7.8 4.6 
Exhaust Gas Volumetric Flow Rate: 

acfm h 189,000 175,000 
dscfm c 65,500 65,400 
dscmm d 1,860 1,850 

a 0 2, C02, and moisture data taken from non-concurrent Method 23 test performed at same location. 

h Actual cubic feet per minute at exhaust gas conditions. 
c Dry standard cubic feet per minute at 68° F (20° C) and 1 atm. 
d Dry standard cubic meters at 68° F (20° C) and 1 atm. 
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TABLE2.9 

AIR STREAM PARAMETERS 
DURING PCDDs/PCDFs TESTING 

C02 BUBBLER SLIPSTREAM OFF KILN NO.3 AND KILN NO. 4 STACK 

CHEMICAL LIME COMPANY - MONTEVALLO, ALABAMA 

~unNo. M2-CBS-1 M2-CBS-2 Average 

Date 3/23/98 3/24/98 
Average Exhaust Gas Temperature, op 303 315 309 

0 2 Concentration, % by Volume a 10.0 10.0 10.0 

C02 Concentration, % by Volume a 19.0 18.6 18.8 

Estimated Moisture, % by Volume a 14.4 14.4 14.4 
Exhaust Gas Volumetric Flow Rate: 

acfm b 9,260 8,230 8,750 
dscfm c 5,480 4,790 5,140 
dscmm d 155 136 146 

a 0 2, C02, and moisture data taken from concurrent Method 23 test performed at stack location. 

b Actual cubic feet per minute at exhaust gas conditions. 
c Dry standard cubic feet per minute at 68° F (20° C) and 1 atm. 
d Dry standard cubic meters at 68° F (20° C) and 1 atm. 
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TABLE 2.10 

AIR STREAM PARAMETERS 
DURING EXTRA HCI TESTING 

KILN NO.3 BAGHOUSE AND KILN NO.4 BAGHOUSE STACK 
CHEMICAL LIME COMPANY - MONTEVALLO, ALABAMA 

IRunNo. I M2-0-3 

Sampling Location Stack a 

Date 3/25/98 
Average Exhaust Gas Temperature, op 409 

0 2 Concentration, % by Volume 10.0 

C02 Concentration, % by Volume 17.7 

Estimated Moisture, % by Volume 14.0 

Exhaust Gas Volumetric Flow Rate: 
acfm b 272,000 
dscfm c 142,000 
dscmm d 4,020 

I 

a The outlet sampling location was downstream of the point where the kiln exhausts merged. 

Therefore depending on the parameter, the data presented is either the sum (e.g., flow rate) 

or the weighted average (e.g., gas temperature) of the two kilns. 
b Actual cubic feet per minute at exhaust gas conditions. 
c Dry standard cubic feet per minute at 68° F (20° C) and 1 atm. 

d Dry standard cubic meters per minute at 68° F (20° C) and 1 atm. 
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TABLE2.11 

HCL AND THC CONCENTRATIONS AND EMISSION RATES 
KILN NO.3 BAGHOUSE AND KILN NO. 4 BAGHOUSE INLETS AND STACK 

CHEMICAL LIME COMPANY - MONTEVALLO, ALABAMA 

IRunNo. I 3-1-2 0-2 

Date 3/24/98 3/24/98 
Kiln Tested No.3 Nos. 3 &4 
Sampling Location Inlet Stack 

Total Sampling Time, minutes 90 90 

0 2 Concentration, % by Volume 5.3 10.0 
C02 Concentration, % by Volume 26.6 18.6 

Estimated Moisture, % by Volume 7.8 14.4 
Volumetric Flow Rate, dscfm a 54,300 141,000 

Hydrogen Chloride: 
Formula Weight, lb/lb-mole 36.47 36.47' 
c . b oncentratwn, ppmvw 68.5 37.9 
Concentration, ppmvd c 74.3 44.3 
Concentration, ppmvd @ 7% 0 2 d 66.2 56.5 
Emission Rate, lblhr e 22.9 35.5 

Total Hydrocarbons (as methane): 
Formula Weight, lb/lb-mole 16.04 16.04 
c . b oncentratwn, ppmvw 3.8 (1.0) 
Concentration, ppmvd c 4.1 (1.2) 

Concentration, ppmvd @ 7% 0 2 d 3.7 (1.5) 
Emission Rate, lblhr e 0.56 (0.4) 

Total Hydrocarbons as Propane: 
Formula Weight, lb/lb-mole 44.09 44.09 
c . b oncentratwn, ppmvw 11.4 (3.0) 
Concentration, ppmvd c 12.4 (3.5) 
Concentration, ppmvd @ 7% 0 2 d 11.0 (4.5) 
Emission Rate, lblhr e 4.61 (3.4) 

• Dry standard cubic feet per minute at 68° F (20° C) and I atm. 
b Parts per million by volume wet. 
c Parts per million by volume dry. 

d Parts per million by volume dry, corrected to 7% oxygen. 
e Pounds per hour. 

I 4-1-1 

3/23/98 
No.4 
Inlet 

90 

8.1 
20.1 . 
4.6 

61,900 

36.47 
10.2 
10.7 
11.6 
3.76 

16.04 
(1.0) 
(1.0) 
(1.1) 
(0.2) 

44.09 
(3.0) 
(3.1) 
(3.4) 
(1.3) 

() Not Detected. Value shown is the detection limit and is included in averages. 
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0-1 I 0-3 

3/23/98 3/25/98 
Nos. 3 & 4 Nos. 3 & 4 

Stack Stack 

95 15 

10.0 10.0 
19.0 17.7 

14.4 14.0 
145,000 142,000 

36.47 36.47 
20.4 27.9 
23.8 32.4 
30.4 41.4 
19.6 26.2 

16.04 16.04 
(1.0) 3.1 
(1.2) 3.6 
(1.5) 4.6 
(0.4) 1.3 

44.09 44.09 
(3.0) 9.3 
(3.5) 11 
(4.5) 14 
(3.5) 11 

I 



3.0 PROCESS DESCRIPTION 

During the testing, an EPA ESD contractor, Research Triangle Institute, monitored and 
recorded kiln process operation data. The Chemical Lime Company has made a claim of 
confidentially regarding this data, and EPA designated this data as Confidential Business 
Information (CBI). Therefore, no process information or operations data has been included with 
this report. 
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4.0 SAMPLING LOCATIONS 

As stated previously, source sampling was conducted to determine uncontrolled and 
controlled emissions ofHCl, PCDDs/PCDFs, and THC from two lime kilns located at Chemical 
Lime Company's Montevallo, Alabama facility. Testing was conducted at the inlets of each kiln 
baghouse, and at the stack common to both baghouses. Figure 4.1 presents the process air stream 
schematic showing the testing locations. Descriptions and schematic diagrams of the test 
location~ are presented below. 

4.1 KILN NO 3 BAGHOUSE INLET 

The Kiln No.3 baghouse inlet measurement site was located in a 98-inch inside diameter 
(ID) round, vertical duct, 540 inches (5.5 duct diameters) downstream of the nearest flow 
disturbance (90° bend) and 420 inches (4.3 duct diameters) upstream of another bend in the duct. 
According to EPA Method 1 criteria, this site required 20 sample traverse points, 1 0 along each 
oftwo perpendicular diameters. 

Only two ports were available to accommodate the Method 23 and the CEM sampling 
probes. Because of the limited access to the ports, the Method 23 sampling was done using only 
one of the traverse diameters. The traverse was conducted twice to achieve the desired test time. 
Figure 4.2 shows a simplified schematic of the inlet measurement site and the sample traverse 
point locations. 

4.2 KILN NO. 4 BAGHOUSE INLET 

The baghouse inlet measurement site was located in a 98-inch inside diameter (ID) round, 
vertical duct, 540 inches (5.5 duct diameters) downstream of the nearest flow disturbance (90° 
bend) and 420 inches (4.3 duct diameters) upstream of the nearest flow disturbance, a bend in the 
duct. According to EPA Method 1 criteria, this site required 20 sample traverse points, 1 0 along 
each of two perpendicular diameters. The Method 23 sampling was performed using four ports 
to access the two traverse diameters (a half-axis per port). Figure 4.3 shows a simplified 
schematic ofthe inlet measurement site and the sample traverse point locations. 

A check for the presence of non-parallel flow was conducted as specified in Section 2.4 
of EPA Method 1. The average yaw angle of2.5 degrees was less than the Method 1 
requirement of 20 degrees. 
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Figure 4.1 Kiln No.3 and Kiln No.4 Process Flow Schematic Showing Testing Locations, 
Chemical Lime Company - Montevallo, Alabama 
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Cross Sectional View 
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Figure 4.2 Kiln No.3 Baghouse Inlet Test Location and Traverse Point Locations, 
Chemical Lime Company - Montevallo, Alabama 
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Figure 4.3 Kiln No. 4 Baghouse Inlet Test Location and Traverse Point Locations, 
Chemical Lime Company - Montevallo, Alabama 
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4.3 KILN NO.3 BAGHOUSE AND KILN NO. 4 BAGHOUSE STACK 

The stack location was located in a 120-inch ID round, vertical stack. Sampling ports 
were located 864 inches (7.2 duct diameters) downstream of the C02 bubbler slipstream 
breeching and 422 inches (3.5 duct diameters) upstream of the exhaust to atmosphere. 
According to EPA Method 1 criteria, this site required 12 sample traverse points, six along each 
of two perpendicular diameters; for purposes of sampling, each of the four half-axes were 
accessed using four ports, with three points per half-axis. Figure 4.4 is a schematic of the outlet 
test location and the sample traverse point locations. 

A check for the presence of non-parallel flow was conducted as specified in Section 2.4 
of EPA Method 1. The yaw angle averaged 2.6 degrees, which is less than the EPA Method 1 
requirement of 20 degrees. 

4.4 C02 BUBBLER SLIPSTREAM 

The slipstream traversing location was located in a 29.5-inch ID round duct between the 
common stack servicing Kiln Nos. 3 and 4 baghouses and the C02 bubbler. Traversing ports 
were located 300 inches (10.2 duct diameters) downstream of a bend and 96 inches (3.3 duct 
diameters) upstream of the fan. Figure 4.5 is a schematic of the slipstream test location and the 
sample traverse point locations. 

4-5 



D 

Cross Sectional View 

c 

Traverse 
Point 

Number 

1 
2 
3 

A 

To C02 
Bubbler 

Distance From 
Inside Wall 

(inches) 

5% 
17% 
35 % 

422" 

0 

864" 

192" 

From 
Baghouse 

Figure 4.4 Kiln No.3 Baghouse & Kiln No.4 Baghouse Stack Test Location and Traverse 
Point Locations, Chemical Lime Company - Montevallo, Alabama 
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5.0 SAMPLING AND ANALYTICAL PROCEDURES 

Source sampling was performed at the two baghouse inlets and the shared baghouses 
stack to determine the concentrations and mass emission rates ofHCl, THC, and PCDDs/PCDFs. 
One three-hour test run was performed at each location. During the PCDDs/PCDFs testing at 
each kiln, velocity measurements were made at the baghouse inlet not being tested. In addition, 
velocity measurements were made at the slipstream from the stack to the C02 bubbler. 

HCl and THC results are presented in parts per million (ppm), and pounds per hour 
(lblhr). PCDDs/PCDFs results are presented in nanograms per dry standard cubic meter 
(ng/dscm), nanograms per dry standard cubic meter corrected to 7% oxygen (ng/dscm@ 7% 0 2) 

and micrograms per hour (J.lglhr). In Table 5.1, the parameters measured, the sampling methods, 
the number of tests performed, and the duration of each test are presented. Brief descriptions of 
the sampling and analysis procedures used are presented below. 

5.1 LOCATION OF MEASUREMENT SITES AND SAMPLENELOCITY 
TRAVERSE POINTS 

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

5.2 DETERMINATION OF AIR STREAM VOLUMETRIC FLOW RATE 

EPA Method 2, "Determination of Stack Gas Velocity and Volumetric Flow Rate (Type S. 
Pitot Tube)," was used to determine exhaust gas velocity. A TypeS Pitot tube, constructed 
according to Method 2 criteria and having an assigned coefficient of 0.84, was connected to an 
inclined-vertical manometer and used to measure the velocity pressure (Ap) at each traverse 
point. The air stream temperature was also recorded at each traverse point using a Type K 
thermocouple. The average gas velocity was calculated from the average square roots of the 
velocity pressure, average air stream temperature, air stream molecular weight, and absolute 
stack pressure. The volumetric flow rate is the product of velocity and the cross-sectional area of 
the duct/stack at the sampling location. 
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TABLE 5.1 

SUMMARY OF SAMPLING LOCATIONS, TEST PARAMETERS, 
SAMPLING METHODS, AND NUMBER AND DURATION OF TESTS, 

CHEMICAL LIME COMPANY -MONTEVALLO, ALABAMA 

Sampling Location Parameter Sampling Methods 
Number of Duration, 

Tests (minutes) 

Baghouse Inlets Air Stream Flow EPA Method 2 2 180 
(Kiln Nos. 3 & 4) Rate 

C02 &02 EPA Method 3A 1 90 

Moisture Content EPAMethod4 1 180 

I 

PCDDs/PCDFs EPA Method 23 1 180 

THC EPA Method 25A 1 90 

HCl EPA Proposed 1 90 
Method 322 

Baghouses' Stack Air Stream Flow EPAMethod2 2 180 
Rate 

C02 &02 EPA Method 3A 2 90 

Moisture Content EPAMethod4 2 180 

PCDDs/PCDFs EPA Method 23 2 180 

THC EPA Method 25A 2 90 

HCl EPA Proposed 2 90 I 95 
Method 322 

C02 Bubbler Slipstream Flue Gas Flow Rate EPAMethod2 2 20 
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5.3 DETERMINATION OF AIR STREAM MOISTURE CONTENT 

EPA Method 4, "Determination of Moisture Content in Stack Gases," was used to 
determine the air stream moisture content. EPA Method 4 was performed in conjunction with 
each EPA Method 23 test run. Integrated, multi-point, isokinetic sampling was performed. 
Condensed moisture was determined by recording pre-test and post-test weights of the impingers, 
reagents, and silica gel. 

5.4 DETERMINATION OF PCDDs/PCDFs 

EPA Method 23, "Determination ofPolychlorinated Dibenzo-P-Dioxins and 
Polychlorinated Dibenzofurans from Stationary Sources," was used to collect dioxins and furans 
at each location. In addition, the proposed rules amending Method 23 as published in the Federal 
Register, Volume 60, No. 104, May 31, 1995 were incorporated. These proposed rules correct 
existing errors in the method, eliminate the methylene chloride rinse, and clarify the quality 
assurance requirements of the method. 

A multi-point integrated sample was extracted isokinetically from the traverse points 
shown in Section 4.0. At each traverse point, sampling was performed for 7.5 (at the baghouse 
stack) or 15 (at the baghouse inlet) minutes for a total run time of 180 minutes per test. The EPA 
Method 23 samples were extracted through a glass nozzle, a heated glass-lined probe, a 
precleaned and heated glass fiber filter, a water cooled condenser coil and an adsorbent trap 
containing approximately 40 g ofXAD®-2 adsorbent resin. The EPA Method 23 sampling train 
is shown in Figure 5.1. 

TLI prepared the filters and adsorbent traps and performed the analyses. The samples 
were extracted and analyzed according to EPA Method 23 and the above mentioned proposed 
rules amendment. The sample components (filter, XAD, and rinses) were Soxhlet extracted and 
combined. The sample was then split with half being archived and the other half analyzed. 
Analysis was performed on a high resolution GC/MS. 

5.5 DETERMINATION OF HYDROGEN CHLORIDE 

EPA Proposed Method 322, "Measurement ofHydrogen Chloride Emissions from 
Portland Cement Kilns by GFCIIR," was used to monitor HCl emissions at each location. The 
stack gas sample was extracted from the sampling locations and transported to the HCl analyzer 
(a Perkin Elmer (PE) MCS-100) through a heated sample probe, heated sample line, and a heated 
sample pump. Sampling components were maintained at a minimum temperature of375°F. A 
heated three-way valve was attached to the probe assembly .to allow for sampling of stack gas or 
for the introduction of HCl calibration standards. The sample exits the pump and passes through 
a heated rotameter and into the analyzer containing the gas filter correlation infrared 
spectrometer (GFCIIR). A schematic of this system is presented in Figure 5.2. 
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HCl in the sample cell attenuates an infrared light source. The intensity ofthe attenuated 
beam is measured by a detector positioned at the end of the cell. The amount of HCl in the 
sample gas stream is related to the amount of light attenuated. 

5.6 DETERMINATION OF CARBON DIOXIDE, OXYGEN, AND 
TOTAL HYDROCARBONS 

Continuous Emission Monitoring (CEM) was performed at each baghouse inlet and the 
common stack. All CEM data was recorded using a Tracor!Westronics 3000 automatic digital 
data logger. The CEM system was housed in the APCC Environmental Monitoring Laboratory 
positioned at the base of the exhaust stack. Stack gas was drawn from the stack through a heated 
Teflon® sample line (320°F nominal), and sample conditioning system (except the THC sample) 
to remove moisture from the gas stream. A leakless Teflon® diaphragm pump then drew the 
sample through an unheated dry Teflon® sample line and pump, and through a manifold under 
slightly positive pressure with a bypass to the atmosphere. C02 and 0 2 samples were 
continuously drawn from this manifold to their respective analyzers. A heated sample was 
introduced directly to the THC analyzer. Figure 5.3 shows a schematic of the sampling system. 

5.6.1 Carbon Dioxide and Oxygen 

EPA Method 3A, "Determination of Oxygen and Carbon Dioxide Concentrations in 
Stationary Sources," was used to determine the C02 and 0 2 concentrations at both test locations. 

An Horiba CMA 321 NDIR analyzer was used to monitor C02 and 0 2 concentrations. 
This instrument operates on the principle of C02 having a known characteristic absorption 
spectra in the infrared range. Radiation absorbed by C02 in the sample cell produces a 
capacitance change in the detector which is proportional to the C02 concentration. Oxygen was 
measured using the paramagnetic analytical procedure. 

5.6.2 Total Hydrocarbons 

EPA Method 25A, "Determination ofTotal Gaseous Organic Concentration using a 
Flame Ionization Analyzer," was used to determine the THC concentrations at both test 
locations. A VIG Industries Total Hydrocarbon Analyzer, which utilizes a flame ionization 
detector (FID), was used to measure hydrocarbons. Approximately 5.0 liters per minute (lpm) of 
sample gas is drawn from the source through a heated Teflon® sample line. The sample gas is 
drawn through a heated filter and valves by a heated pqmp. The sample gas is introduced into 
the FID chamber and any hydrocarbons in the sample are ionized by a hydrogen flame. The 
flame is positioned between two charged plates, and the associated electric field induces the 
migration of the ions towards the charged plates. The ion migration results in the generation of a 
current, which is directly proportional the amount of hydrocarbons present in the sample. 

The analyzer was calibrated using methane calibration gas standards; therefore, the THC 
concentrations are in methane-equivalents. 
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5.6.3 Data Acquisition and Handling 

All data was monitored by a Tracor/Westronics 3000 digital data logger which recorded 
using its integral color printer. Trends were monitored using the strip chart mode with averages 
printed digitally for 5-minute intervals and/or the test period. Emissions data was "sampled" by 
the data logger at 5-second intervals. 
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6.0 QUALITY ASSURANCE/QUALITY CONTROL 
PROCEDURES AND RESULTS 

This section describes the specific QA/QC procedures employed by PES in performing 
this series of tests. The procedures contained in the "Quality Assurance Handbook for Air 
Pollution Measurement Systems, Volume III, Stationary Source Specific Methods," EPA/600/R-
94/03 8c, and in the reference test methods served as the basis for performance for all testing and 
related work activities in this project. 

6.1 CALIBRATION OF APPARATUS 

The preparation and calibration of source sampling equipment is essential in maintaining 
data quality. Brief descriptions of the calibration procedures used by PES follow. 

6.1.1 Barometers 

PES used aneroid barometers which are calibrated against a station pressure value 
reported by a nearby National Weather Service Station corrected for elevation. 

6.1.2 Temperature Sensors 

Bimetallic dial thermometers and Type K thermocouples were calibrated using the 
procedure described in Calibration Procedure 2a ofEPA/600/R-94/038c. Each temperature 
sensor was calibrated over the expected range of use against an ASTM 3C or 3F thermometer. 
Table 6.1 summarizes the type of calibrations performed, the acceptable levels of variance, and 
the results. Digital thermocouple displays were calibrated using a thermocouple simulator 
having a range of 0-2400 op. 

6.1.3 Pitot Tubes 

Type S pi tot tubes constructed to EPA Method 2 specifications were used. Pi tot tubes 
meeting these specifications are assigned to a baseline coefficient to 0.84 and need not be 
calibrated. The dimensional criteria and results for each pitot tube used are summarized in Table 
6.2. 
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TABLE 6.1 

SUMMARY OF TEMPERATURE SENSOR CALIBRATION DATA 
CHEMICAL LIME COMPANY- MONTEVALLO, ALABAMA 

Temp. Temperature, oR Temperature 
Sensor Usage 

I.D. Reference Sensor Difference Tolerances 

4E Stack Gas 534 534 0.0% <±1.5% 
498 498 0.0% <±1.5% 
663 662 -0.15% <±1.5% 
799 800 0.13% <±1.5% 

4F Stack Gas 536 536 0.0% <±1.5% 
498 498 0.0% <±1.5% 
664 664 0.0% <±1.5% 
801 802 0.12% <±1.5% 

MB-10 Meter Box 
Inlet 493 494 0.20% <±1.5% 

536 536 0.0% <±1.5% 
666 665 -0.15% <±1.5% 

Outlet 492 494 0.40% <±1.5% 
536 537 0.19% <±1.5% 
666 665 -0.15% <±1.5% 

RMB-15 Meter Box 
Inlet 493 495 0.40% <±1.5% 

534 534 0.0% <±1.5% 
668 670 0.30% <±1.5% 

Outlet 493 493 0.00% <±1.5% 
534 535 0.19% <±1.5% 
668 668 0.00% <±1.5% 
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TABLE6.2 

SUMMARY OF PITOT TUBE DIMENSIONAL DATA 
CHEMICAL LIME COMPANY -MONTEVALLO, ALABAMA 

Results 

Measurement Criteria Pitot Tube Identification 

4E 4F RP-21 

a I <10° 0 1 0 

a2 <10° 1 0 1 

~I <50 1 1 1 

~2 <50 3 0 0 

y - 0 1 1 

e - 1 0 0 

A - 0.973 0.94 1.023 

z :'> 0.125" 0 0.017 0.0179 

w :'> 0.03125" 0.017 0 0 

Dt 0.1875" :'> 0.375 0.375 0.375 
Dt:o; 

0.375" 

A/2Dt 1.05 Dt :o; 1.30 1.25 1.364 
A:o; 1.50 Dt 

Acceptable Yes Yes Yes 

Assigned Coefficient 0.84 0.84 0.84 
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6.1.4 Differential Pressure Gauges 

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

6.1.5 Dry Gas Meters and Orifices 

The EPA Method 23 dry gas meters and orifices were calibrated in accordance with 
Sections 5.3.1 and 5.3.2 of EPA Method 5. This procedure involves direct comparison of the dry 
gas meter to a reference dry test meter. The reference dry test meter is calibrated annually using 
a wet test meter. Before its initial use in the field, the metering system was calibrated over the 
entire range of operation as specified in EPA Method 5. After field use, the metering system was 
calibrated at a single intermediate setting based on the previous field test. Acceptable tolerances 
for the initial and final dry gas meter factors and orifice calibration factors are± 0.05 and± 0.20 
from average, respectively. The results for the gas meter and orifice used in this test program are 
summarized in Table 6.3. 

TABLE6.3 

SUMMARY OF DRY GAS METER AND ORIFICE CALIBRATION DATA 
CHEMICAL LIME COMPANY -MONTEVALLO, ALABAMA 

Meter 'Y Orifice Coefficient 
No. 

Pre-test Post-test % Diff. EPA Criteria Avera2e Range EPA Criteria 

MB-10 1.021 0.985 -3.6 ±5% 1.72 1.59- 1.79 1.72 ± 0.20 

RMB-15 1.000 1.002 0.2 ±5% 1.56 1.56- 1.56 1.56 ± 0.20 

6.2 ON-SITE MEASUREMENTS 

The on-site QA/QC activities include: 

6.2.1 Measurement Sites 

Prior to sampling, the stack and inlet duct were checked dimensionally to determine 
measurement site locations, location of velocity and sample test ports, inside stack/duct 
dimensions, and sample traverse point locations. Inside stack/duct dimensions were checked 
through both traverse axes to ensure uniformity of the stack/duct inside diameter. The inside 
stack/duct dimensions, wall thickness, and sample port depths were measured to the nearest 1116 
inch. 
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6.2.2 Velocity Measurements 

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

6.2.3 Method 3A (Air Stream Composition) I Method 25A 

The field QA/QC activities for Method 3A and Method 25A included the use of EPA 
Protocol calibration gases; pretest calibration error tests, system bias checks, and response time 
tests; and post-test zero and calibration drift determinations. Table 6.4lists the calibration gas 
cylinder numbers, concentrations, and expiration dates. Calibration error tests, system bias 
checks, calibration drift checks, and response time checks are shown in Appendix D. 

TABLE6.4 

SUMMARY OF CALIBRATION GAS CYLINDERS 
CHEMICAL LIME COMPANY- MONTEVALLO, ALABAMA 

Cylinder Number Contents Expiration Date 

A018685 10.7 ppm HCl in nitrogen 08-26-98 

A018704 26.0 ppm HCl in nitrogen 08-12-98 

A018749 37.6 ppm HCl in nitrogen 08-25-98 

A017718 101. ppm HC1 in nitro_g_en 08-12-98 

CC79006 29.97 ppm CH4 in nitrogen none listed 

SX-27307 51.1 ppm CH4 in nitrogen 08-20-99 

CC46103 84.8pp_m CH4 in nitrogen none listed 

CC84096 10.99 % C02 in Ni0iC02 03-02-01 

CC84096 11.05 % 0 2 in Ni0iC02 03-02-01 

CC60029 20.2 % C02 in Ni0iC02 04-03-99 

CC60029 20.4 % 0 2 in Ni0/C0_2 04-03-99 

6-5 



6.2.4 Moisture 

The EPA Method 23 sampling train was used to determine the flue gas moisture content. 
During sampling, the exit gas of the last impinger was maintained below 68 op to ensure 
complete condensation of flue gas water vapor. The total moisture was determined 
gravimetrically using an electronic platform balance with 0.1 gram sensitivity. The XAD® 
adsorbent module from the EPA Method 23 sampling train was also weighed and its weight 
included in the moisture catch. 

6.2.5 Method 23 

Table 6.5 summarizes the EPA Method 23 critical field sampling QA/QC measurements 
made and the EPA's acceptability criteria. All pre- and post-test sample train leaks met the 
acceptance criteria. The isokinetic sampling rates deviated by no more than 4% from 100%, 
thereby meeting the method criteria of 90-11 0%. 

EPA Method 23 field blanks were collected near each of the sampling locations to check 
for any sample contamination at the sites. Sample trains were assembled and pre- and post-test 
leak checks were conducted. The sample trains were recovered in the same manner as the actual 
sample runs. Each field blank train was subjected to a minimum of one leak check in the 
laboratory and three to five at the sampling site, depending on the location. 

6.2.6 Proposed Method 322 

Quality control and quality assurance procedures conducted by APCC in the 
determination ofHCl by GFCIR are discussed in detail in the narrative which accompanies the 
APCC report which was reproduced and is presented in Appendix B-1. 

6.3 EPA METHOD 23 PCDDs/PCDFs LABORATORY ANALYSES 

Prior to the field testing program, TLI prepared PES' XAD®-2 adsorbent traps and 
precleaned the glass fiber filters. TLI's laboratory QA/QC program consisted of adding 
isotopically labeled standards to each sample at various stages of the project to determine 
recovery efficiencies. The following types of standards were used: 

Surrogate Standards were spiked in the TLI laboratory on the XAD®-2 resin prior to the 
field sampling program. Recovery efficiencies for these surrogate compounds provided a 
measure of the sample collection efficiency and an indication of any analytical matrix 
effects. 
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TABLE6.5 

SUMMARY OF EPA METHOD 23 FIELD SAMPLING QA/QC DATA 
CHEMICAL LIME COMPANY -MONTEVALLO, ALABAMA 

Sample Train Leak Checks Isokinetic Ratio 

Sampling 
Run No. EPA 

Location Pre-Test Post-Test 
Criteria 

Actual EPA Criteria 
(acfm) (acfm) 

(acfm) (%) (%) 

Kiln 4 Baghouse M23-4-I-1 0.004@ 15" Hg 0.004@ 12" Hg 0.02 102.8 90-110% 
Inlet 

Kiln Nos. 3 & 4 M23-0-1 0.003 @ 15" Hg 0.001@ 6" Hg 0.02 97.4 90-110% 
Baghouses Stack 

Kiln 3 Baghouse M23-3-I-2 0.003 @ 17" Hg 0.009@ 18" Hg 0.02 103.7 90-110% 
Inlet 

Kiln Nos. 3 & 4 M23-0-2 0.003 @ 15" Hg 0.001@ 6" Hg 0.02 102.3 90-110% 
Baghouses Stack 



Internal Standards were spiked in the TLI laboratory after the field sampling program and 
prior to sample extraction. Recovery efficiencies for these compounds were used in 
quantifying the actual PCDDs/PCDFs isomers measured in the samples. 

Alternate Standards were spiked in the TLI laboratory after the field sampling program 
and prior to sample extraction. Recovery of these compounds indicated the extraction 
efficiencies. 

Recovery Standards were added in the laboratory after extraction just prior to GC/MS 
analysis. 

Table 6.6 summarizes the recovery efficiencies for the various standards and the 
respective quality control limits. In general, the recovery efficiencies for the XAD® blank, field 
blank, and samples were all within the method QC limits. Refer to TLI' s case narrative for their 
discussion of any quality control anomalies. 
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TABLE6.6 

SUMMARY OF EPA METHOD 23 STANDARDS RECOVERY EFFICIENCIES 
CHEMICAL LIME COMPANY -MONTEVALLO, ALABAMA 

Percent Recovery 

TLI M23 M23 M23 M23 FB-1 FB-2 RB QCLimits 
M23 -4- -3- 1-4 

Blank 1-1 1-2 0-1 0-2 

FULL SCREEN 
ANALYSIS 
Internal Standards 

2378-TCDF 65.8 71.2 73.1 22.9 57.4 74.4 70.4 66.0 40-130% 
2378-TCDD 67.9 78.1 74.0 22.3 54.3 63.1 66.2 59.9 40-130% 
12378-PeCDF 68.6 68.5 64.9 25.6 54.4 70.1 72.1 62.5 40-130% 
12378-PeCDD 99.4 71.8 68.3 31.3 62.6 83.6 95.3 76.1 40-130% 
123678-HxCDF 68.1 119 87.9 35.4 74.0 72.8 96.7 81.6 40-130% 
123678-HxCDD 78.7 115 93.0 36.3 71.9 91.7 104 97.6 40-130% 
1234678-HpCDF 83.7 115 100 33.7 67.7 80.5 102 82.8 25-130% 
1234678-HpCDD 92.5 . 116 107 38.7 77.0 106 133 101 25-130% 
12346789-0CDD 83.0 103 95.4 25.1 47.7 119 114 115 25-130% 

Surrogate Standards 
2378-TCDD 87.9 83.3 84.7 92.6 87.1 93.5 92.1 83.8 70-140% 
23478-PeCDF 106 89.3 88.8 107 98.8 106 107 101 70-140% 
1234 78-HxCDF 108 78.3 81.0 91.3 91.0 90.4 84.6 82.5 70-140% 
1234 78-HxCDD 114 75.5 75.6 99.4 95.9 92.9 85.0 82.5 70-140% 
1234789-HpCDF 90.1 83.6 85.1 84.8 82.2 110 82.6 95.2 70-140% 

Alternate Standards 
123789-HxCDF 84.5 82.4 90.3 38.5 66.8 84.9 85.6 87.7 40-130% 
234678-HxCDF 81.8 114 78.2 39.2 73.2 87.4 87.6. 89.1 40-130% 

CONFIRMATION 
ANALYSIS 
Internal Standards 

2378-TCDF 69.2 80.4 73.5 21.4 54.0 * 73.7 * 40-130% 

* Confirmation analysis was not necessary on these samples since no TCDF's were detected in the full screen analysis. 
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Traveree Sampling Cock Tlm8 Gas Meter 

FIELD DATA SHEET 

Sample Type: (YI- Z 3 Operator: ('ff- /;.l'lW'\ 

Pbar: 3::1.6 Ps: - I. '; 
C02: lJ.... 02: __ _.__ ___ _ 

Probe Length{Type: ''&lu..:s Pitot#: 

Stack Diameter: tfK'' As: $?.32' 

~-:; q l<t 

Y~ /JJ2 L ~-

Nozzle JD: .31 Thermocouple#: __ 

Assumed Bws: ,(){.., Filter#: #/if 
Meter Box II: __!_g__ Y: lprr; 6H@: (. ?'K;> 
Post-Test Leak Rate: , oo' cfm@ !.!._in. Hg. 

Post-Test leak Check: Pitot: ~Orsat:-==.. 

Velocity Orifice Pressure Difterential Stack T emperawre lmpinger Dry Gas Meter Temp. Pump 

Point Time (24-hour Reading Head(llp) (l!H) in H20 Temp. 1.-..1!1 oF Temp. Inlet Oudet Vacuum 

Number (min) clock) (Vm) ft3 in H20 Desired Actual (Ts) '1"rl5t5l- Filter OF (Tm in°f) (Tm out0 f) (in. Hg) 

£....-. t. 
~~.,_z 

0 0 13?;;~ 331. '-150 i/// /~//·:// /////////////////// //~~~~/ //// //'/ /////////////// //~ . . 2 7r> 

( ~ ;21// 5'-/ ~~ ~ .3.S ).L.f l,tj 'r~O :5.:5 7-7'6 S-.5 7? ~-0 3 >40 I -
~ z... l<t !3sD Y1~·1 ·32.- I I 1... \.1 C011... £1. -?J/6 53 ~I S:3 '5 ..:r l'tY"1 0 

~ Z1 13s<'J ] 5.3 . ..5 ;_3S_ ;.1 /,tf 812 Sr;. 2q! !f1-_ (f3 7? ...s 
.l/ .3<a it/ ()C/J .3.58'.0 ·.3_2 1,2_ 1.?_ 'lf8 cr s.s ~/ 4/7 13 gc, (.. 

:5 i/5 ;4 /1/JI/11 ~3. q ,35 ,, LJ I .L./ %&'~ 5c. ZfO 4~ '6~ ffr:;> 't 
c, 9/ 1~40 3v5f, 9 .35 }, l.f /1'-f ~g._g .S& ~Q $'(., 87" 80 /0 

7 &3 1'1119t 377' . .2 ,yS J/1 j,L/ ~~~ 57 ..2.3~ .#& ':71 80 .d2 
~ IL }1-/ s 1 171 't 5 I '32_ I. '2._ /. 2. ~ql ~ ;J..tf6 1'& 8b '61. /0 
~ ~I /§o:t :::;<81, 3 -:Z~ (./ I . I f?8~ .:51 .Z.Off SC> '?Jt ~£! /5 
/0 ~0 (:511 33"'7. 270 -~ ,,, /, J -r;c;l 55 £.£/6 ~ 8t' oL/ /G 

• I '$z.A. 

I IJW •S5~ ·:31'1/2.. .;t. 3 . ~0 .96 '?"§$ ~ 7"16 ss &"( 7e; ~ 
Z- !OS i5LJij, "'b'J~' 'i J5 .11J ,qo 9o; ..$'(;, 7.40 ~ ff !'f ..3 

3 1/7 l!$.5S 1-)D3.-..:5 ._32 j. 2 12 9// ~ ~-ro s;. J'3 5-cf' 1-S 

1 12.& ]f..Jot/ J../69, 0 . 2_'lf I. I I, J Cj,C; ..53 z.3L) Sz ~7 ?I/ 5 
l.::tS"' -,I.JI ?J!fb. .t--11_3_ 3&1 ;2.~ /,f /./ ~ J-1 :5z. - . Z-/0 .52 ss '82- :..7--. 

4 l~/f_ )(,'5 !:> -lL&. Z. .3<; /,~ /.~ ~7.,(, 56 zLJ 1 47 7G /_G, 7 
7 15.3 }/.#1./ J2_ ;...f2'j I <6 ·.3.:5 !4 /,.It 13D ~9 L.~O '77 "75 ·zs i6 

3 I&< /(/Si 121. ~ I::)~ I)L/ ) ,Lj '110 4-k '24{/ 17 '1(, 7_~ i2. 
9_ 171 JtDO '-l lfi,)J ;)2 _1_.2 ,, 2 113_ qR-_ ZJI€) /Iff 75 7.s /.5 
10 !~0 no1 ,;.1 2lL ?il (.. , -'3o I. I I. J ?oc, ~~ 2.#0 .yg 7S 7L/ /6 

.J-P.t.. K C~., /( -.o1o 1 :)(. 'ii rz 
I 

"5'1 257 
I 

------- --- -- --- ----- --- - ------ - .. 

/J.Vm= /0 I. ~5(o vt;p= • 5$91.. /J.H= f. -z.3 Ta= 10 2. Tm= '3 & 



MULTI-METALS SAMPLE RECOVERY DATA 

Plant: Run No.: 

Date: e Box No.: Job No.: 

Sam 

Sa 

2 Acetone Rinse 

3 

5A 

58 

lmpinger Contents Initial 
No. Volume ml Initial Final Net 

'{.. A,9 

?_ 

s 
4 ~G\ Sl911 

Total 
Comments: 



Appendix A.2 

Raw Field Data 
Kiln No. 4 Baghouse Inlet 



I f1
1 

' 'I)... r-
/ 

' TRAVERSE POINT LOCATION FOR CIRCULAR DUCTS ) I 
Plant: ~ LH-vl~ fl\uN T['JCf(,l{J k. ~ 

) -
Date: 3 - Z. 2... -1't 
S !)~, 11 --r ;, I ,_.+- j(.,'l •• ~.LI ampling Location: -~~~2-..=4:.....:;.:.v•....;::'---";........!....-\ ___ "'_.....:.· 1 __ _ 

/
/'ILl'' Inside of Far Wall to Outside of Nipple: _.:....=v-~..z ____ _ 

.., , II ;I 

Inside of Near Wall to Outside of Nipple (Nipple Length): 1 + 2 ll!~~'-· 
ofl 

Stack I. D.:---.&..::?):;__ ___________ _ 

Distance Downstream from Flow Disturbance (Distance B): 

.. t;:;' 5i-JO inches I Stack I.D. = 5' .5 dd 

Distance Upstream from Flow Disturbance (Distance A): 

··v ~J:/ 4W inches/Stacki.D. = .i-j.-3 dd Schematic of 

Calculated By: 1'\f\ / (:, fr s Sampling Location 

\ 
Traverse Fraction Lengt~ Product of Nipple Traverse Point 

Point of (inche Columns 2 & 3 Length Location 

Number Length (To nearest 1 /8") (inches) (Sum of Col. 4 & 5) 

l 6,().2.(; ~$[ 2 lz_ G/ . ~Yc.... 
2 . CJ'32... s fLj 

3 . lq6 I~~ 2.6~ 

'1 2LGJ J 22 v't 2S )q 
_.::; YiZ 

. I 
LY 33 VJ.. ,v ?:/1 }z_ 

i - ... 

' 

'., 

. :. \ 

-' 



2~/-L"'_? I);~,J.-

5 cc 
0 .-· 

() -·-· 

Q ~ 
I C(_ 

s ,C c 

CJ -
l cw 

l ({.,J 

tl c.w 
Q, -
~ Cv 

'-i [i.--Y 

~ --
0 -
:...I [w 

l.j L-LV 

{". ---,__, 

'i ci.J 

0 -
0 --
e --
0 -
(_) -
~ 

~P;o 
11,' 

GAS VELOCITY AND VOLUMETRIC FLOW RATE 

Plant: t\t\c_,,'-.!Jv-l-(ls2 '"c~~Clvttf"" Date: 3- '22- y~ 
Sampling Location: =r-n {;.+ - ((n .. v-J J;l,. 'f Clock Time: t3:5L 
Run #:- rw~-J~ttwi\Yt I Operators:_x...I.....Oit~/_.C;;;.,.;· (.;;,_ .. -----
Barometric Pressure1 in. Hg: Static Pressure, in. ~0: - 2.. . f 
Moistu~e, %: 7 ib Molecular wt., Dry: Pitot Tube, Cp: . Xf 

Stack Dimension, in. Diameter or Side 1: Side 2:------
Wet Bulb, °F: Dry Bulb, ° F: _____ _ 

Trava,.. Velocity 
Point Head 

t± Number ln.H~ 

I I .-z.j 
}... ,'?.// 

3 • '.:2-0 
J{ '9 
5 ,,, 
L '1/.f 

If ¥ .3.3 
2. . .zs 
4 \3 I 

'1 .35 
s ·2'1 
L· '?7() 

l. I 2g' 
z_ .~'6 
]) •l.J I 
i-f )35 
~ I 3/ 
(_p '2..(..; 

_; I .~7 
1-- tlil 
1 .50 
~ .1'1 
5 _Jt'L) 
~ .2 '1 

IKP • ~JS&(;-

,. 3i'75 

· Stack 

Tamp. 
oF 

7G: L/ 5Xt 
I 8L (l ·, 

u'" 

'"J...Gl 
&75 
06Jo 
.566 
~00 

7tto 
/71 

7sz. 
76(_;, 

691 
jg/ 
'7~5 
151 

7LJL 

l'' 
~3:5 

/8t 
7t7 
·-r?& 
'77(, 
IJZ.3 

.:5·?0 

~ 
Ta• 

Md • (0.44 X%~) + (0.32 X%~) + (0.28 X %N_z) 

Md • (0.44x · ) + (0.32x ) + (0.28x 

Md• 

%~0 %~0 
Me • Mclx(1· -) + 18(.....;_) 

100 100 

)X(1• -) +18(-) 
100 100 

Me• 

r.-

Pa • ln. Hg 

IAP-
v.· • 85.4; X Cp X lAP X v 
Va • 85.4Qx( ) X ( 

Va • ft/8 

Qa •VaxAexaoa/m 

X 

acfm 

)+~~ 
13.8 

Ta (OR) 
Pax Me 

>xv----

X80 

Pa % HzO 
Oa-£..1• Oax17.847x- x(1·-) 

.... Ta 100 

x17.847x----x (1·1Ci0) 

dacfm 



1 

:3 

GAS VELOCITY AND VOLUMETRIC FLOW RATE 
'PtDRJe- J.{£ 

Plant: C.~m { iw Date: :) - 24~ ?f 
Sampling Location:~~..;.,_-'--..;...;...!.1..:-.~-r------ Clock Time: " fll.:.3o 

Run#: -:r. - :2-.- Operators: yt+ /Mrvt 
Barometric Pressure, in. Hg: Static Pressure, in. ~0: -2.c 
Moisture, %: Co. o Molecular wt., Dry:_..,_,..,. __ Pitot Tube, Cp: , ?LJ 

. . 
Stack Dimension, in. Diameter or Side 1: 'fff. Side 2: _____ _ 
Wet Bulb, °F: Dry Bulb, °F: _____ _ 

Traverse Velocity 
Point Head 

Number ln. H20 

J .31 
l ,:?:{/} -
3 ·33 
1-j .Lf& 

5 • 19 
I I :~.5 

2. .21 
3 .3(o 
~ I 32 

,....s ',g 
I .4.5 
2... .~/2. 

:3 .5D 
'-1 ti(p 

5 .2~ 

l ,76 

2.. . 75 
3 -~6 

tf . C.5 
5 ._5!5 

lilP- .elf~ 

· Stack 

Tamp. 
oF 

8go 
892 
~01 

<673 
r;;o 
?1:5 
t99 

9 ~I 
<6[3 
~/0 

'10.3 
OjOO 

~ 15 
ctot-1 
7tto 
<16:3 

q(O 
91..0 

q'l.o 
qoo 

'Ti-~ 

Md • (0.44 X%~) + (0.32 X%~) + (0.28 X %Nz) 

Md • (0.44 X 12_ ) + (0.32 X 1' ) + (0.28 X 

Md• ~o.z~ 

%~0 %~0 
Ms • Mdx(1· ~) + 18 ( -Tcx;-) 

)X(1• -) + 18(-) 
100 100 

r.-

Pa•Pb+~-( 
13.15 

Pa • 29,02... ln. Hg 

IKP-

v.·- 85.4;XCpX li1P X v 
Va • 85.4;x( ) x( 

Va • S7. 0 ft/a 

Qa • Va X Aa X 80 a/m 

Qa• X 

C. • 1/1 -zf._O acfm 
I 

)+--
13.8 

)xv--

xeo 

Pa % H,zO 
Qaatd• Oax17.847x- x(1·-) 

Ta 100 

x17.847x------x (1·100) 

•. 



'fbr..\-----

Plant: (.;h.,"" I :1-2 ~ t:tlb"' } ~ v~ \ \ 0 

Sampling l.oca~n :I"' tA U.--1- X;l n~Lt I??Z.3 •• 
AunNumber: - I Date: .~ .. 23-1t 
Pretest leak Rate: • cu 1 cfm@ !5 in. Hg. 

Pretest leak Check: Pitot: ~,/ Orsat: __ 

Traveree Sampling OockTim8 Gas Meter 

FIELD DATA SHEET 

Sample Type: Wt ~ J. 3 Operator: -n4/;1t,t1 
Pbar: ,3o.oo Ps: - 3. 'I 
C02: /'2 02: __ ...__ ___ _ 
Probe Length!Type: :51 

Citi.t5 Pilot#:!!.:&:__ 

Stack Diameter: '?g 11 As: 6l-, 3"5 

1<= ct,.45 tf. G % -11-d/J 
Y -:2 I. o 2 I t?-4/.J 

Nozzle ID: , 31 Thermocouple#: l.fE 
Assumed Bws:"7.-? Filler#: Ci4.:6 

Meter Box II: 16 Y:yet<; t.H@: .J..3!j_ 
Post-Test Leak Rate:~ cfm@ 1~ in. Hg. 

Post-Test Leak Check: Pilot: ~rsat: ~ 

Velocity Orifice Pressure Diltarential Stack Temperature lmpinger Dry Gas Meter Temp. Pump 

Point Time (24-hour Reading Head(6p) (6H) in H20 Temp. Tn:.o OF Temp. Inlet Oullet Vacuum 
t.....f.Z<\..~ 
d..,J:_s 

1 
Number (min) clock) (Vm) ft3 in H20 Desired I Actual {Ts) ..f4Me I Fitter OF {Tm in°F) {Tm out0 F) (in. Hg) 

0 jifOD 1.12 ~2. 1~/ ///~·/////// // //////////////~~~o/u////"/////////"'////J'////:· 4 

I 

~D 
;o G t... 
+o 
W1q>< l1f 
A\~ 

~ .3 ) 

t 

I 

1-

't:> 
1-- 1-( 

"5 
i 

Z-

)_ 
Li 
.; 
I .,_ , 
~ 
5 
I 

1._ ., 
'\ 
~ 

C5' 

~ 
~~ 

;l:1 

3io 

'15 
51-/ 
£.3 
TJ.. 
~\ 

_qo 
H 
10'6 

il1 
f2~ 
1'3.5. 
J4tf 
1:53 
I&Z. 
1i I 
1'60 

PID~ '229. ?_ ;50 

111~ 2354 . '-IY 
tYZ7 -2.'{/. 5 I ..;e:, 
14~ 24l·'3 t 38 
tlf'1!'//c1. 25.A. 1'65 ).2 
l~ll9 ]_S'? ,L...f '71)' 

1!$ .Al..!. 2C:..J, I ,3"'2-

J~:P '2L..g- .S2 
1'$'1'-/ :;z-r 3,0 ,2S 

•4S.3 7-71. ltD ' -:2.1-
)6/0/&; Z..t 2. 2- .~1 
/(., ']. t6 ?--1f/6 ·i-/5 
1&3& J_a,<-f, .3 '-1'1 
t(t>lt& ·:x,o. I HS 
•~..t55.!dtt. 3No 1?/!:JI ~r 
ll'?n ~~I?.. ;.... ss 
l!t-tD 'J/ ~ '0 _'?,'2.. 

1'714 "'52.. (, . '1- J-11 
!75j ·-s;o, q .'16 
l?fD<l 'J;i.o. J..-\-'13 ,Jt 

;.., .. fi f..N.<-1< 

,r'i_ -O,LI4(p 
:ltz_ -- 6. ()~l 
.fl';3 _CJ, otf7 

;;it_ """'-
~\ -0 .. £,'10 J 

" flVm= 11.), Oil ~= ,bD ~0 

i .<6 l.'b '105 
L~ I. '8' 9 J1-
/. lr /. '! cuo 
i, l( l,f ~8/.f 

6,C1J 0. Cf1 /'80 
t I I I I '?rltl 
I. 2. z, '2- 87~ 
I. 2- ;, Z- '875 
17 (!,. '11 b7& 

0. Cj I a.ct, e-,.t~ 
I. 2. I. Z. J"J 0 

I,( }_._'"]_ ~1& 
1.'? ;. r <?f19 
) '¥' /.t '[f87 
J) J /,; ?sa 

:2. I 2,f ]5-[....:5 ·-
(, 2- /. z_ 0'17 
I·Y ;,r r1o 
(5 ( ·.5 &76 
I·L ,, l. ~20 

flH= f, lfl Ta= Lf; 73 

ss zsc so 0s G- ., 7 ~ 2.., I ~5 
5(!) 2 ·tLI I-J.2. 71 70 g 

.:2, c., 3 I 
<' .. z..NLI 18 7Z 70 IZ-_, -·-·· 

51 ;!-'ff 'it 7Z '76 .LO_ ~o. '14/G? 
55 Vj:5 ~g 7'2, 1/ "3 
£50 ..2r6 50 1-s ---zl lD 
S-3 e_q~· i9 75 1-z.. '8 rl ?o 

.::ss 2q;J.. 'fg- 75" '7 ( 8 .Z77 -·----
-"-5 "?3..:5 ~~ 7G. /2 !5 -.Oq '-( 

.53 2:3~ s~~ 7G 72 f! 
5~ 290 .53 /_3 ·7 I /) 1_,.. q '-1-11 
52... Z.t;/ 52.-- 7::2:. 7/ }~ ~' '1 "'J 5 

5'? 73 7z_ c.. !5'-L 2~U · .-, oL/·7 
5/ ;?.3;r-- 53 '15 72. p-
52- -:2-~l $',3 zs 72. /' 
53 ,;:J-r{J .5"3 "7?' 7/ i 

t: .'1?5 I 
-

51 216 :53 7'7 /( 

.5/ Z-11 n ~ 7Z b 
5I '2-LJO -5'2... _?] 72 ~ 
5/ 7-'td 53 ?5 7Z-- <1 

fi.c::Fil/1 

/{,~ 30'1 

Tm= /Z- (: '--~ a>CF/\ 



MULTI-METALS SAMPLE RECOVERY DATA o-\--" VVl·~'?>- ii -X- I 
'5- -l 

Plant: Run No.: 

Date: Job No.: <; IZbtz.- tJo1-

2 Acetone Rinse 

3 

Nitric Rinse -1m 

5A Nitric Rinse- I r No.4 

58 KMN04/H20 Rinse - I 5&6 

Initial 
Volume ml Initial Net 

~rs.o t\G -l- :>.( 

\i.D 0 4-"";J), I :;~q-~ gc1, l 
1.. or ' 0 \b.> &8'1.1 

j ~1 1~ .. D \ot) <\,o (Ceo:+ 
'Mf 0 {!,7l.<) 

.::;1; c<l€ I. q~'l.~ J,?.q 

Total 



MULTI-METALS SAMPLE RECOVERY DATA 

Plant: Run No.: 

Date: Job No.: '2. -CV"l..-

e Location: ) 

Sam 

5A Nitric Rinse - lm 

58 

lmpinger Contents Initial 
No. 3 .. Volume ml Initial Final Net 

f\0 'J.,f\-0 1u4.':\- 304.9 

v...o. C> 4':\4.<;" 414-.{, 

2, 0 \SU vJL G4-,q -=7it4-.Z.. 

) ""' () "$3D.& 

4 Q64..2. 

Total 
Comments: 



Appendix A.3 

Raw Field Data 
Kiln No. 3 Baghouse and Kiln No. 4 Baghouse Stack 



TRAVERSE POINT LOCATION. FOR CIRCULAR DUCTS 

Plant: c. \\ £_ "'' \.C." \ l- l ~ e.. rYl 0 1v T e v A L i.. D 

Date: 3 _.. 'J-J. -q 

Sampling Location: K 1 ~., '1/ o \)\C... e '\ - s * 4 Co,.....~,_,; 

Inside of Far Wall to Outside of Nipple: I?- (0 
1/f ,j 

!i 
i 

Inside of Near Wall to Outside of Nipple (Nipple Length): G. J 5 
Stack J.D.: { 0 1 t ¢ D 11 -::?) 7 ~. ?1 f+ ~ 

Distance Downstream from Flow Disturbance (Distance B): 

gc, <f inches I Stack I.D. = 7, 'L dd 

Distance Upstrea!" from Flow Disturbance (Distance A): 

1- J. A inches I Stack I.D. = 3 · S dd 

Calculated By:_-1'...;....;.11.:..._ __________ _ 

Traverse Fraction Length Product of Nipple 

Point of (inches) Columns2&3 Length 
Number Length (To nearest 1/8'' (inches) 

I I 04-4- \2o £.So b Y4-
'd- I 14-6 11,5 
j ,'d-~t-, \It 3S-S \)! 

Schematic of 

Sampling Location 

Traverse Point 

Location 
(Sum of Col. 4 & 5) 

l/-7.) 
~.'>' )5 

q-(,7( 

--·--·--



... 
CD 

~ 20 
~ 
E 
~ 10 
c 
:i 

Duct Diameters Upstream From Flow Disturbance* (Distance A) 
1.0 1.5 2.0 2.5 

Flow 

24 

a 
16 

Velocity (Non-Particulate) 12 
8 

0 aaturbancea 
2 3 4 5 . 6 7 8 9 10 
Duct Diameters Downstream From Row Disturbance* (Distance B) 
• From Point of My Type of OllturbMce (Bend, Expanllon, Contraction, etc) 

LOCATION OF TRAVERSE POINTS IN CIRCULAR DUCTS 
(Fraction of Stack Diameter from Inside Wall to Traverse Point) 

Traverse 
.Point Number of Traverse Points_ on a Diameter 

Number 
on a 

Diameter 4 6 8 10 12 

1 0.067 0.044 0.032 0.026 0.021 
2 0.250 0.146 0.105 0.082 0.067 
3 0.750 0.296 0.194 0.146" 0.118 
4 0.933 0.704 0.323 0.226 0.177 
5 0.854 0.677 0.342 0.250 
6 0.956 0.806 0.658 0.356 
7 0.895 0.774 0.644 
a 0.968· 0.854 0.750 
9 0.918 0.823 

10 0.974 0.882 
11 0.933 
12 0.979 



\ 

.5' LC 

~ Lt.. 
,_. 

CL _::;, 

6 --
G -
6 -
5 ( i..J 

f C:..t-/ 

7 Lv./ 

c -.• 

6 .--

0 -

D --
c -
0 -
5 c._ C.. 

& c.v 

D 
.,...... 

6 -
1 (\,v 

~ C.u) 

, .. 
~-u 

0 -(\ --- b 

IV", . .?- I 

e:::. z _ s 

GAS VELOCITY AND VOLUMETRIC FLOW RATE 

Plant: Clvw'\11 OJ< \f\\u,::\ • v "'-\ \c Date: __ 5_-_2 _2-_,._1.;...8_· _ 

Sampling Location: (ZkJtt~-r-:- ktL"-' :s ~Y- ~N\h-Q- Clock Time: ~ 15"!o 
Run #: _ pgel!r.vN~ s wt zJOperators:_li...:..:...Pt ____ ~~-
Barometric Pressure, in. Hg: Static Pressure, in. ~0: - , /2-
Moistu~e, %: ;·3>.(.g Molecularwt., Dry: ____ PitotTube, Cp: .eLf 
Stack Dimension, in. Diameter or Side 1: Side 2:------
Wet Bulb, °F: Dry Bulb, oF: _____ _ 

Traveree Velocity 
Point Head 

Number ln. H20 

. ;'/7 I 

2 .{,f 

~ J,K 
;; 7S 
5 ."77 

\f ·8' 
? ,~z 

6 .. g-2 
c, .~ 

/() t79 
j{ ·fD 

/'2-- '"7'1 

I ~vs 
.., 

.t~ "3 / 

- .~? -. 

'1 .. 7'2.. 
'] t77 

l4 .sJf 
1 .ff 
8 ~tf3 
~- 12-

·I() .t:J 0 
J/ ·f3 
YL. -~0 

lAP- ~2.\ 

I 
7t604 

· Stack 

Temp. 
OF 

L/t_<; 
'114 
'1/.f 

Jl!o/ 
~.s 
'lib 
417 
4rJ 
q;s: 

411" 
~;r 
~17 

J.f/5 
J.fl~ 

1-
Te• 

Md • (0.44 X%~) + (0.32 X%~) + (0.28 X %Nz) 

Md • (0.44X . ) + (0.32X ) + (0.28X ) 

Mel• 

%f\O %~0 
Me • Mdx(1· -) + 18(~) 

100 100 

)x(1· -)+18(-) 
100 100 

Me• 

r.-

Pa•Pb+~-( . 
13.8 

Pa• ln. Hg 

lAP· 
Ve. • 85.4; X Cp X lfji X v 
Va • 85.4Qx( ) X( 

Va • tt/e 

Qa •VaxAaxeoa/m 

X 

Qa- acfm 

)+--
13.8 

Te (OR) 
Pax Me 

)X~----

xeo 

Pe % HzO 
Oaatd• Cax17.847x- x(1·-) 

Te 100 

x17.847x----x (1· -) 
100 

dec:fm 

? 
350 

30 
( . 



GAS VELOCITY AND VOLUMETRIC FLOW RATE 

Plant: C.HEM 1ce.L LlrrtE P1..P..~T , Mot-..~Tf:.YA,LLo Date: 3-2 s-98 
Sampling Location:,t?uLer oE .KtL.N.S ~ i rlf Clock Time: t'z':to 
Run#:_ m2- o-3 Operators:_/J._..~~-----
Barometric Pressure, in. Hg: .30 .o Static Pressure, in. ~0: -tJ. b~ 
Moistu~e, %: Molecular wt., Dry: Pitot Tube, Cp: o. 8 t 
Stack Dimension, in. Diameter or Side 1: IC> • = /2o'' Side 2: _____ _ 
Wet Bulb, °F: Dry Bulb, °F: _____ _ 

Traveree Velocity 

Point Head 
Number ln. H2o 

lA I O.bi 
2. IJ,$3 

.:3 O.tJO 

r; I tJ. 54 
2 () 75 
~ D. 'b I 

c I ~.40 

2 t). b2.. 
~~ t:J.h4 

J) I /), 47 
2, O~h2 

J 0.73 

g .o,81J71.j 

· Stack 

Temp. 
OF 

11J7 
4/3 
4!1 

3tJA 
_!//5 
41t1 

.?&2 
4dl 
41.9 

L/02 
4/Z. 
¥16 

li- '1141_ 

Md • (0.44 X%~) + (0.32 X%~) + (0.28 X %!'12) 

Md • (0.44.X . ) + (0.32 X ) + (0.28 X 

%~0 %~0 
MI•Mdx(1· -) +18(--:_) 

100 100 

)x(1· -)+18(-) 
100 100 

r.-

Pa•Pb+~-c · 
13.8 

Pa• ln. Hg 

lAP· 
VI.• 85.4GxCpx jj X ~ 

VI• 85.4Gx( ) X( 

Va • ft/a 

Qa •VaxAaxeoa/m 

Oa• X 

0.- acfm 

)+~~ 
13.8 

)X~----

xao 

Pa % HzO 
O.ltd• Oax17.847x- x(1·-) 

Ta 100 

x 17.847 x----x ( 1. -J 
100 

dacfm 



~~ 
q:J 
c, ... (c 

~v~ 
\ 

1\~' 
;\.,~ 
~ 

t,"'\~;~'? 
"~~~ss .. 

S-"A''"' 
~o\ 

S"'~\Jr: 
~;\ 

I, "''}It) 

.. -'1 .... 

9-Y 

FIELD DATA SHEET 

Plant _c~"~· ~..,,, o::::tt;; 
Samphng Location 1J(, L.,, ( ~ -f '3.) 
Run Number:\)):l;u1~\ Date: 1 ).. 'l,.s1 

Sample Type: v" ').) Operator: ~ 

Pbar: '.:lu. o Ps: - 1 4 ~ 
C02: .\.}:.__ 02: __ '\-'----

Pretest Leak Rate: ,oo3 cfm@ ~in. Hg. Probe Length/Type: ~1 G~22 Pitot #: 1E._ 
Pretast Leak Check: Pilot: j__ Orsat: ~ Stack Diameter: \U' As: 1 g .S 7 

t::-::;,5> 
"\/ = /, oou -~ 

Nozzle 10: 1 ).5 Thermocouple #: _f:_£_ 
Assumed Bws: .1.2_ Filter #: -----
Meter Box #:;:.,0·15 Y: .ml: 6H@: I. Cf). 

Post-Test Leak Rate: ; Cb1 cfm@ G in. Hg. 

Post-Test leak Check: Pilot:~ Orsat: ~ 
TraverM Sampling Cock Tlm8 Gas Meter Velocity Orifice Pressure Oiftarential Stack Temperature lmpinger Dry Gas Meter Temp. Pump 

Point Time 
Number (min) " 

Y" 
I l-5 

15 
')... 1 ). <) 

lo 
.., 'Y> 1, 5 

+-5 
I SJ.S 

~0 
?.- <> 1.5 

'l S.o 
2> ~~.3 

qo 
\ q l.5 

\os 
)_ \ \1.S 

\l-0 
) \ )..j~ 

\ J.S 
\ \ ~)-S 

\J'i) 

). \('1 -~ 
\I;,~ ·tl 

_) \J}.t, 

r-- \~ 0,0 

1-·-

I 

~~our Reading Head(6p) (6H) in H20 Temp. OF Temp. inlet Oullet Vacuum 

)&ck, (Vm) ft5 in H20 Desired Actual (Ts) Probe Filter OF (Tm in°F) (Tmout0 F) (in. Hg) 

'L '0 0 C\\0\. ~S'J... l~//~://·/'///7/ff#//7/////7////~~~/////0'///////>////~7/~" e o-.... of,c. .... 
)..~;)'\ ~~~~ _\ ,qCj~' 2./ 1...1 4-rb 
"':-''\ ()~~-\:) .. ~<\ 'l..\ '}.. \ ~\~ 

")-)" s '()"::J'\1) '(\" ( '1 )- \ -'\ \, ""\ "''' 1-~d-. Ot-\,1- .,CI\..'\- '\.-~ '"" t..;\.0... 

1-lto C\.-S. \. .s.s \ '1... \ l..,... 40Cf 
'\-¥b <tl ~-" . s ..5 \. 'lr \. ,__ k0'1 

~ \ '1 ora..-,~ 1r5 i \ l.l \, ~ ~d 
1t s a ~)(.VI ' Sl _5 I·<J Lx 4-·, (.t 

.'llJ.>- ~~s J.- \ ~ "- l'l 1.~ &.-\Co\ 

2.>'3o (,)V,t(,J- I C( ~ \. y I. 'i 4! ., 
.:,':~,l -- 1; b'S? I a-s i. d. 4\V 
~ 4-S en(\·-& \ 10'1 

\ '" ~ \ '+ 6.-\'1 

1\-0 '\ bl'\ ~ I l;.nA- l,'l, IJ ttl'!, 

~u .. s \)~":::1. ,-?., ... Co'+ \, ~ \. ') ~,, 

br-Ol. O")t~ <; tb4- \. ~ (, J (\.:II 
~l1_ OC\.> I '~-- \:2 \t, b.-\0. 

~~\ t;) C\.. '\, \ I 4~ to I, n +t"'' 
r+.ss \ oo' "b 0":1 " \'\ \,\) \ ... _ l\\S' 
s~ .. \oCo.o 115 ,., ~ t.(... 4-1~ 

5 ~1.s \\() .t..c. I IS t, {/') (,~ (\\~ 

S\'5" \\5·:, ' Co~ \'], 1.~ ~\Cj 

s 5 )- \\'\ .5 I (,5 \. :'> \., 6r-\1 
:53'\ ~'J,~ .so \. 0 \.o \-\In 

<ooc.o \ :t~lL\-\1~ 1 So \,\) \, () ~\0 

AVm"" \Q'-3 ,\\\o ~= .~~ ~) Afi .. \ ~l ------ Ta=o 4-1 (o 

')..ss '}~)- (,(, 

")-~\ -~ \ S'6 
1-~S' ).. 1-ss $} 

'\.S i.. '\\l.o S:) 
')..SS ,_, ... ~> 

}--!..~ ')- \, l {'}-

"'r~'"\ •yS, '\) .$'If 

d--S b 1). \) 6G 
").\;.'\:) "".}~~',) s..s 
'l s 7 J.5S 3")-

?-..55 '). 4- '1 S',.) 

l-S ~ '}-J: u ~3· 

'1-S io ')..<'I Go 
")..~ >-- )...s5 S}-

'J.~J ?-s ~ 4\ 
')-& .1 r-~ \ Sv 
}.,s 1 ").41 \4 
")...).-, '),S ;..- Jo 

lso J.5G s·y 
?-S:J -:J-5).- (\5 
;,.-,S') 'l-<:,~ (\.).-

1-5 \ 1-S b +J 
-:lSI(_ 1-S\ _\ lo 

15) '1-SO ~(p 

~s !D~ 
(f;J' 6& 
(,S Gin 
~s. ~"" 
!Ov 01 
\n ~ (,') 

\a'b ~'\ 

fod' t) 

(6~ Gl 
(01 Gy 
(, 1 '" 01 GS 
bl ~] 
~l b? 

lo\ Cal -
<,, (e '] 

~l 6 g 

"' c~ 
b'6 Co~ 
~'-6 ~q 

"~ Gc. 
1}- ~' 
·lo '~ 
'1 ~ . '\c\ 

Tm• ~ 

s S") 
(0 
s 
5 S.J.. 

s 
5 S'~ 

s 
s so 
.s 
5 so 

5 
s Sj 
J 

_) 5-u 

s 
_J"_ 

X -o 
J 
~> 
.5 I• 4i 
5 s 

5o 
I 

_j ~f rJ4~ 
\ t\-~'\1-~ 



~,_(J..v.."..._ 
.;;,~~ 
\~5,~5'6 

""a":J\ 

,.'( 
·)11\fV 

"'::1.-"ll 

~~0( 

FIELD DATA SHEET 1\-= ).;y5 
Yc. I. t:JOO ·~ ,{ -

Nozzle 10: , .+£ u Thermocouple #:_T_t_ 
Assumed Bws: Cf /1 Filter #: 

Plant: (. \\<.."" , c. I\"- \.., n ~ \'II '9 1-11 !\1.~ p .. lo 
' 

Sample. Type: Y'\ '¢ "J Operator: G.(,.,, 
Pbar: 3 0 Ps: - , 10 'L Sampling l..ocation t( \L"\1 QulvA-.-;;, 

RunNumber: '!"\'}':J-- 0 -Date: '?- 0 "!~j 

Pretest Leak Rate: .QO) o--cfm@ JL in. Hg. 

Pretest Leak Check: Pilot: /' Orsat: l-.11\ 

C02: \ 'L- 02:_---=:C\-'-----
Probe Length/Type: ~ 1 Ct.."'·~ Pitot#: if_ 

Meter Box#: ~1'1 IJ IS Y: ,S!'fl -6H_@_:-I, -Cf-)-

Post-Test Leak Rate: rOO l cfm @§___in. Hg. 

Post-Test Leak Check: Pilot:~ Orsat: Stack Diameter: \ -o 1 As: 16 . 5 ') 

Tr11Vfi118 Sampling Ooc:lc Tllll8 Gas Meter Velocity .Orifice Pressure DifterentiaJ Stack Temperature lmpinger Dry Gas Meter Temp. Pump 

Point Time (24-hour Reading Head(6p) (l~H) in H20 Temp. OF Temp. Inlet Outlet Vacuum 

Number (min) 11t, ~) (Vm) ftS in H20 Desired Actual (Ts) Probe Filter OF (Tm in°f} (Tmout0 f} (in. Hg) 

() "'} \:!> 1- \d-'ll},y 1:/// ///;~:(// /////////////////// //~/~'i'/ //// ~/ ///////://// //'/ / //:· 
\ 1,)_ \~~ \:!,}.4-

l "<l I, Sti_ l.t. 411-. 1-s.~ d.) i) C:.9 II )o 5 

\5 \~') \~1 • .5 1 Co <6 t.~r 1.& 4-f't: ').'to, ')-S '"}. C:>4- 7">- 7o s 
')... J.J . .5 \5.5 \ br?. \ 1 (, 1... \ \ 4- \,"' 4-1 (.., ').So 'l (o .s""q .14- 72-_ 5 

30 'Let.. \ o.;<o (o.-- ' 10 )- \I 4- 1.4-, 4-1'3 ?_s-., ?-i) -'3 76 7J s 
~ ~-70 1-oq \.S I 3 ·5\ \\~l \,S 411 ~S'd.. 115_ So 711 '7 4- S' 

~s '}\1l. _1_SS._d4 Y ' .5 l l· '2..) \.-;)., ~0"'1 ]~.5 'J-.)..5 ~':Y 90 7S s 
I 5).5 '). :;~ l5' "l 'i \ 511 \.)7 ,_:, 4-tl... 'J-5 )- "14. 1 ,)'() g, 75 .5 

bo ").flriJ; _\loll...\ ( ~~ \, ~ ,..., 
~~" ?-.50 ") .. 9.S 4-l 91 7<£ S' 

1 'o10 ~S.J \foi'J..\ I Q. I l1" 1.4- ~i1 ?-4¥' ~ 4-) f' S':) 7y _s 

'15 ~o( \'1 }.'\ '\o \ l-4- 14- 4Jo 'J..S c:,. ?.41 ~0 rY';t S>J- 5 
..3 ~d..S ~oq \ 11- ~ ' 4-4- 10 l.o 41~ ,_~, 'J.. 4-...5 47 ceo <?3 s 

0..'0 ~lie \~~~-~ ~ <\ \.. \,o l 0 41..> 1-4s ')..41. ~~ 'fr ~)J -i-.. 
I '\1.5 ~')([) \~(o,J... . ~() l,q \.q <!--I CJ "YtJ ;. ~s 47 '{ .)... ~5 

\Q.$ ~.'\') \~I.'\ I 'i/o \,0\ \."\ ~)...\) ?s-:r ?-4t;;, 41 'to ~(, ~ 

), \ q 1..5 \ ,q 41 c; " 

\ \J.5 "':I s. ~ 7"1 \Of c:\t~ '1-54- -:14)' &fo $(, 
.215~ ) ... J.0."-1 1.?? 4J..O ?-s L_ 

: 

-~1 \'}\) :tl~ .. _ ~ I :6 1..f..J' 9:~ S'/ fl. s· 
3 \61.~ ~0\o ')..()1.\ • (o \) \.~ \.4- ~14- ')...~1 '). ~ l 41- gq.- &'.3 _s__ 

\~S ~,., 1-' I . ...s '\o~ \,Or- \.A- ~\:) ) ,j- 1-S\;> ~Or- b't ~:::, s 
\ \ 1\d-.. (., (\-)., \ ?-\~,\ .cg...s J....o 1.n 4-15 1-4) '). '\-1 ~L ~l) 7"1 c. 

\~'\) 4-~ <'}rr y \~5 Lo 1..._ 0 1\-15 "). 4-~.o ').~'I{ 44. '7~ '15 G 
].. \S'\.) '\--~\ -~ )-'l· s ' ~ \ \. C\ \~ 4-14- }q~ J..S t- 4-5 '71 74- (; 

\\oS <\Ss ~),"l.'\ i ~~ \ q \. "\ \.\4\ 'J.SJ-. ~'\5"_ 4-7 }(, '1') ~ 
'} \'\~b_ s-oc- 1- ':)·6 d, .. ,13 ,, ~ \, ~ ~\)- :tSD ').- '- {.. 4-1 7b T> 6 

\\)~ So'\ d."~.~ 01 '1 't \,~ \ i J\'J- 'I\-~ I'll 4 7 /6. '7 !I .c. 

~---·-- -~ --- -· 

//4. q'j5 AVm• '\$. ~l5 ~= \~ \l.p~ AH= \ ' 515 Ta= ~ \&' Tm= 11 o.o ~,..:, 

~/}'V-rf_ 
~ () 7T- .... 

5<_ 

tY 

~ y 

+-~ 

t g 

~7 

q4-

44 

~~ 



MULTI-METALS SAMPLE RECOVERY DATA 

Run No.: VV11 s -D ·- .L 

Job No.: !D(l- a.~ 

lmpinger Contents Initial 
No. -"T ml Initial Final Net 

0 ~•w 1-oqt~q ·?o(c.4 8\5 
y_6 ·~ 6 4Ct2.<1 e.4-~ .l- ~ s J, I 

? ~"16 \~\,V- =1o1. q ·- l. 
? \ko \lP -=t5~.4- l. 5 

4- V\\T b (!; t '.).f- 2-L 

< c~ Cf54.1- if'· J 

Total 3 0, o. ~ 



MULTI-METALS SAMPLE RECOVERY DATA 

Plant: Run No.: 1-c- ·l. 

Date: Job No.: 1..- ~l"Z... 

Sa 

1 Filter No. 

2 Acetone Rinse 

Initial 
Volume ml Initial Final Net 

-~41 . 'Z.. 548-.o 

0 41-)· I G41.1-
'"t \C.C -~ 

"' ltu f£7 ) 

' (> ~lL (; (i 1-'Z .o 

<;~ ~l ."2.- q~1-{o 

Total 
ments: 



MULTI-METALS SAMPLE RECOVERY DATA 

Plant: Run No.: 

Date: le Box No.: Job No.: ton - cc;l.. 

Sa 

Sa 

2 Acetone Rinse 

SA Nitric Rinse - lm 

58 

Net 

() 4ti.>. ij 4-GT-:t-

2. \QJ ·~?6 .S _0, 
..,. 
) D \W il.(, :1\'Z -S 

4 lj\\l D (jl4_t{ cPt4-.S 

) c;-0 t:l"$3 4 C\11.!1 

ments: 



Appendix A.4 

Raw Field Data 
C02 Bubbler Slipstream 
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TRAVERSE POINT LOCATION FOR CIRCULAR DUCTS 

Plant: CkiVItCA-c [tfl.1c - ~;J~?H,t-<:> 
Date: 3ll s (j8 . 
SamplingCOca{ion: Co,_ EJE.Eu:e..... s·,,· E)17e'tJVIA 

I 
? "2, ~II Inside of Far Wall to Outside of Nipple: __ ~_=<> ____ _ 

Ll_ /( 

Inside of Near Wall to Outside of Nipple {Nipple Lsngth):---.T_ 

Stack I.D.: Z- . s-'' 

Distance Downstream from Flow Disturbance (Distance B): 

2 5'' inches I Stack I.D. = I o · Z- dd 

Distance Upstrea!'" from Flow Qisturbance (Distance A): 

g' inches I Stack I.D. = 3 · 3 dd 

Calculated By: ~\e._ {?4-veN\f 

Traverse Fradion .· Length Product of 
Point of (inches) Columns2&3 

Number Length : (To nearest 1/8'1 
./. 

t~ I z.o 2. 
'Z- 0. t...s:'O t.\ ----------1 '7 /~ 

Nipple 

Length 
(inches) 

Lf 
---ct 

3 o. "t('a 22.l ./"' ----------z "2- ------- ----l:f:_ 

j- 0.~3~ ~~ 
I 

")... "l ;_. lf 
---

I .0 'ftf Z'i.!"" l-'30 «t 
'2-- 0.\ ~b ~i.\ t~l ~ 
s ".1-'\b Vl-<" 8.1~ 1 
ll o-1-o'+ 1-''t. < -t-o. 1-1- lf 

' o.1?M 1--'j-(' 2-~. (~ Lf 

' 0-4,~ 1-Si. \ ~8.7--0 
.. 't 

-=--

33.<;" 

SchematiC of 

Sampling Location 

Traverse Point 

Location 

' <o' 

(Sum of Col. 4 & 5) 

~ 
II :y~ 
2(., 

----______, . 
'-f..~ 

$. .. 1'+ 

B 'l'f 
I "l- 7-/-r 
J. \( '~/+ 
?.9 fB 

S 2--. 'It-



GAS VELOCITY AND VOLUMETRIC FLOW RATE 

Plant: .. c~~~ :t>i~:::,c . . ,- Mo~~~-Aru-6~ A:._._ Date: 3/2- 2 I r 8 
Sampling Location: COl= ]~;;.>5ZBL!8Z (<;1/o.;T.r--i'ttm) Clock TirJe:--::7 ___ _ 
Run#:_ l ~~a 11112- CBS- t) ' Operators: \M\?M ~ f:IQ 
Barometric Press~r~~ in. Hg: 3o.o Static Pressure, in. ~0: - \ -~ 

1
' 

Moisture, %: ~ r~ Molecular wt., Dry: Pitot Tube, Cp: o. B 'f 
Stack Dimension, in. Diameter or Side 1: zcr.s·,· Side 2: _____ _ 
Wet Bulb, °F: Dry Bulb, ° F: _____ _ 

Traveru Velocity 
Point Head 

Number ln. H20 

t.. l o-.e-8' 0 .ll 

7.... 0.25 

3 o.:Si 
l{ C. }o 

\ c :z:z. 
b o. ceo 

g I o.?.~ 

1.- o.3o 
1 ~-~ 
'( 0."3~ 

" 6 ;z, 't-
b 6. \S 

lAP a I Lf ~(;~ 

· Stack 

Temp. 
OF 

z~ 
Z...'$4 

Z~'t 
)'Zo 

)~V 

35t 
2 ett 
-zq-z. 
Jc>3 
'31'1 
311-

s~o 
. 

r:r;. 3o3 

Md • (0.44 X%~) + (0.32 X%~) + (0.28 X%~) 

Mel • (0.44 X . ) + (0.32 X ) + (0.28 X 

Md• 

%~0 %~0 
Me •Mdx(1· -) + 18(~) 

100 100 

) X (1 • -) + 18 (-) 
100 100 

Ma• 

r.-

Pa•Pb+~-( 1s.e 

Pa• ln. Hg 

lAP-

)+~~ 1a.e 

. - "' TafR) Va • 85.4GxCpx /KP x V . Pax Me 

Qa "" Vex As x 80 11/m 

as- x xeo 

a.- 1313 acfm 

Ca ..... • Qa X 17.847 X_!!.. X (1 • % ~O ) 
.... Ta 100 

Q 30 s 
Qa~d· 1 'SI~ x17.e47x----x (1· -) •• 7(p ~ 100 



GAS VELOCITY AND VOLUMETRIC FLOW RATE 

Plant: Gft_1r- LM€ n?w~~ Date: 3{24(qe 
Sampling Location: C'Cz t~~.ttu.t- - ~f'F- ?. ""L\ ~TACK Clock Time: 14-;.~ 
Run#: V\lt"t --z:- (p.}• g n12-- ci3s·- z) Operators: \M~l\1'- ~ Pjf 
Barometric Pressure, in. Hg: 3o. t ~ Static Pressure, in. ~0: ___ _ 
Moistu~e. %: Molecular wt., Dry: Pitot Tube, Cp: CJ.§:t 
Stack Dimension, in. Diameter or Side 1: Side 2:------
Wet Bulb, °F: Dry Bulb, ° F: _____ _ 

Travense Velocity 
Point Head 

Number ln. H20 

1\ -J_ 6-'' 
·- "2. O~?.o 

,.., 
~-'24-- ) 

- 4- 0.24 

-~ 6.2.4--
--~ 02) 

b-~ .e;.e~ 
_1.- ().lft, 
-) 6.2~ 

~4- . D.~ 

-("" 6.lt\ 

-u ~ 

IKP· 

· Stack 

Temp. 
oF 

zsCf 
Z.€o 

1'12.. 
3zlr 
331-
~);()1q 

zqt 
3oB 
~22-

ss~ 

~-3Jo 

O.to:t. 

~ 
Ta• 

Md • (0.44 X%~) + (0.32 X%~) + (0.28 X %Nz) 

Md • (0.44X . ) + (0.32X ) + (0.28X 

Md• 

%~0 %~0 
Ml• Mclx(1· -) + 18 ( ___:__) 

100 100 

)x(1· -) + 18(-) 
100 100 

Me• 

r.-

Pa•Pb+~-( 
13.8 

Pa• ln. Hg 

lAP· 

v.·. 85.4Sa x ep x 1KP x V 
Va • 85.4Sa x ( )X( 

Va • tt/a 

Qa • VaxAaxeoe/m 

a.- X 

Qa- acfm 

) + ------13.8 

xeo 

Pa % HzO 
Qa~•Oax17.847x-x(1· -) 

.... Ta 100 

X 17.847 X---- X ( 1 • """"1'(j0") 

O.lfd• dacfm 



APPENDIXB 

CEMS AND ANALYTICAL DATA 



Appendix B.l 

CEMs and Analytical Data 
CEMs, Methods 3A, 25A, and 322 
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lk•· [p)(C(C AIR POLLUTION 
CHARACTERIZATION 

' AND CONTROL, LTD. 

Mr. Frank J. Phoenix, PE 
Pacific Environmental Services, Inc. 
PO Box 12077 
Research Triangle Park, NC 27709-2077 

919-941-0234 FAX 

Dear Frank: 

30 April1998 

APCC Project 98018 Revision (1) 

Air Pollution Characterization and Control, Ltd. (APCC) was retained by Pacific Environmental 
Services (PES) to perform Hydrogen Chloride emission measurements utilizing Draft EPA Method 322 
and gas filter correlation infrared (GFCIR) technology. APCC performed these measurements with a 
Perkin Elmer (PE) MCS-100 GFCIR during the week of 23 March 1998. It should be noted that APCC 
developed and successfully validated the test method for HCI by GFCIR, now tentatively identified as EPA 
Method 322, during a project performed for the cement industry and in conjunction with Portland Cement 
Association (PCA). 

PES was contracted by US EPA OAQPS Emission Measurement Center, Emissions Standards 
Division to perform emission measurements from Lime Kilns in Alabama. Measurements were performed 
at the following facilities; 

Company Location Kiln Nos. Control Egulpment 

Chern Lime Alabaster, AL Kiln 1 Wet Scrubber 
Chern Lime Montevallo, AL Kilns 3 &4 Baghouse 

Dravo Saginaw, AL Kiln4 Baghouse 

It was planned to perform a single 180-minute test to determine emission concentrations of HCI by 
the GFCIR method at each source. The instrumentation was modified at the request of PES and EPA to 
operate on a time shared basis, split between the inlet and outlet of air pollution control equipment at each 
source (15-minutes on inlet/outlet) to equal 90-minutes of sampling at each location. In hindsight, this 
modification may have been the cause of some of the difficulties encountered during the test program. 

Kiln Nos. 3 and 4 at the Chemical Lime's Montevallo plant were sampled and analyzed at the inlet 
and outlet consecutively over a two day period of time. It should be noted that while all calibrations to the 
MCS-100 were successful (HCI calibrations were within the ±7.5% of span), significant trouble was 
encountered in attaining the in-situ matrix spike required by the method. This is described in detail below. 

APCC attempted to recover the in-situ matrix spike at the Montevallo facility on 4 occasions while 
sampling the outlet for periods ranging from 15 minutes to 1.5 hours. Two unsuccessful attempts to 
recover the matrix spike were performed at the inlet sampling system. In order to overcome a possible 
filter/lime dust interference the spike gas flowrate was increased to 3 lpm, but no spike was recovered. 
Another unsuccessful attempt of the spike was performed which required the probe to be pulled from the 
stack and ambient air drawn through while spiking. Due to time constraints this procedure was only 
performed for a period of 15 minutes. 

Calibration determinations for the 02. C02, and THC analysis were performed in accordance with 
EPA Methods 3A and 25A, respectively. The THC analyzer had significant drift (instrument calibrations 
exceeding ±5.0%)during the sampling periods on the outlet of Kiln No.4 at the Montevallo facility. The 
instrument drift can be attributed to the length of time between calibrations, significant temperature 
changes in the trailer, and pressure changes. Methods 3A and 25A calibration information can be found 
on attached Tables C-3 through C-5. 

60 Industrial Park Road West 
Tolland, Connecticut 06084 
(860) 871-8557 
(860) 871-8675 FAX 

93 Warren Avenue 
Portland, Maine 04103 

(207) 797-7313 
FAX (207) 878-3536 



Upon completion of the required test program at the Montevallo facility, APCC modified the outlet 
sampling system to achieve the necessary percent recovery associated with the in-situ matrix spike 
required by the method. On 25 March 1998, APCC modified the sampling system in order to achieve 15 
lpm sample flow. A single in-situ spike matrix procedure was performed. After an hour of sampling, the 
spike indicated an 88% spike recovery, 2.5 ppm of the expected 6.5 ppm was detected. Further 
discussion on this issue is presented below. The data are presented in attached Table A-1. 

Chemical Lime's Alabaster plant was not sampled, due to process upsets during the GFCIR 
equilibrium period that flooded the instrument with scrubber liquor in an aerosol form and caused 
significant damage to the PE MCS-100. The instrument was moved to the next facility before the final 
repairs and adjustments were completed. No data, therefore, are presented 

Kiln No.4 at the Dravo Lime Company's Saginaw plant was sampled at the outlet only. This was due 
to the restricted amount of time remaining after final instrument repairs (time restrictions were imposed by 
the plant). It should be noted that not all final calibrations to the instrument were not successful (37.6 ppm 
HCI calibration drift exceed the ±7.5% of span). It should be noted that the low end calibration drift was 
acceptable. Excess drift was probably due to the rapid schedule which eliminated the analyzer 
stabilization period (recommended twelve hours). 

Calibrations would indicate that the data was biased high at the· upscale end (typical emissions 
measured approximately 6 ppm) of the instrument range (0- 50 ppm). However the instrument was 
recalibrated and demonstrated the same concentration (once stabilization was complete HCI was sampled 
for 1 0 minutes) when sampling from the stack. This would indicate that the measurements taken during 
the 1.5-hour sampling period would be representative of actual stack gas concentrations at this facility with 
limits of the draft method. Data from this facility is presented in Table A-2. 

Attached Tables A-1 and A-2 present the results of the sampling periods run for the Chemical 
Lime's Montevallo plant and the Dravo Lime Company's Saginaw plant. No data from Chemical Lime's 
Alabaster plant was collected. The calibration error/drift tests and in-situ matrix spikes are presented in 
Tables C-1 and C-2, respectively. 

Calibration and operation of the MCS-1 00 GFCIR analyzer were straightforward and successful, with 
the exception of performance spike recoveries which were demonstrated successful at Montevallo on 25 
March 1998 only. Based on lessons learned during the PCA method development program discussed 
above, a hot sampling system (>375°F) without any cold spots was used to minimize HCIIosses. Only one 
spike recovery (at Montevallo) met the 1 00%±30% criteria. This could be the result of a number of factors, 
which are discussed below and which also could, most likely, be rectified for further test programs given a 
little engineering research and development. 

• HCI spike gas was introduced into the actual sample stream at the back of the probe and 
preceding the heated filter before and following each test performed. All spike recoveries were 
negligible with one exception of 88% test spike recovery, as discussed above along with 
procedures to improve recovery. Reasons for the consistently low or nonexistent spike 
recoveries, when higher than 1 00% was expected (Method equations tend to bias recovery 
efficiency high) , are still not known at this time, but there are at least four possible explanations: 

• It may be, in part, that the overall flowrate through the sample train played a significant role. Due to 
the significantly smaller inside diameter of the plumbing utilized to accommodate the dual 
sampling systems, as well as additional heated sample lines provided by PES (1/4" tube vs. 3/8" 
typically used), a lower flowrate than originally operated was achieved by the instrument. 

While the PE MCS-100 was designed to operate at 15 lpm (nominal), the modification utilized to 
convert to a time shared system reduced this flowrate to approximately 8 lpm, slightly more than 
half the design flowrate. While performing a matrix spike at the APCC laboratory, it was 
determined that a conditioning period of approximately 1-hour at 15 lpm was required before the 
spike could be recovered. 



While this worked fine in the laboratory, as well as in the field for calibration purposes; it essentially 
doubled the residence time of the sample gas in the sample conditioning system and allowed time 
for reactions (i.e. HCI disassociation) to take place that may not have occurred with shorter 
residence times. 
While the chemistry of a lime kiln is significantly different from that encountered during the PCA 
program discussed above (i.e. absorption and reactivity of HCI), these differences may be less 
significant at increased sample flowrates and decreased residence times in the sample 
conditioning system. 

Incomplete spike recoveries were attempted during the initial and final stages of sampling at the 
inlet/outlet of Kiln Nos. 3 and 4 at the Chemical Lime facility located Montevallo. Upon completion 
of the sampling periods for both kilns, APCC modified the sampling system in order to increase 
the sample flowrate. Upon establishment of sampling system equilibrium, the matrix spike 
procedure attempted. The spike percent recovery was determined to be 88%, which is well within 
the 100% ±30% recovery. Due to time constraints APCC was unable to perform further matrix 
spikes. 

• A theory was hypothesized on-site that ammonia present in the gas stream could be dissociating 
and then reacting to form ammonium chloride with the pure HCI introduced in the spike gas. This 
could be verified by calibrating the MCS-1 00 to measure and record the NH3 concentration during 
the analytical spike procedures to determine if the NH3 is present to interfere with the HCI spike 
gas. 

• An experiment was performed (at the Chemical Lime facility at Montevallo) using the actual probe, 
filter, and heated sample line from the outlet of the lime kiln at Montevallo. Ambient air was drawn 
through the system while injecting spike gas to determine the matrix spike recovery. This spike 
procedure was performed for a duration of 15 minutes. During the ambient spiking procedure, 
the MCS-100 sample flowrate was still below 10 lpm, which also caused a slow response. No 
spike recovery was not achieved. Had the experiment been allowed to continue, spike recovery 
may have been achieved. 

• Calibration standards are accurate to ±5%, and are expected to degrade quite rapidly. The gases 
utilized for this program should be recertified, as they are beyond the 30-day window specified by 
Method 322. It is possible that the actual concentration within the bottle actually is below the 
measured analytical standard. 

APCC is confident that the difficulties encountered during this initial program can be resolved, as 
many were already resolved in the field. The system flowrate problem was resolved in the field by 
eliminating the time-shared aspect. Further modifications can achieve both design flowrate as well as time
sharing. Other modifications prior to subsequent field efforts would include an additional level of refined 
filtration. APCC is looking forward to working with PES and EPA and subsequent field efforts for this 
project. It was a pleasure performing this test program for you and PES. Feel free to contact me if you 
have any comments, questions, or require additional information. 

cc: Michael Toney, US EPA 

Sincerely, 
APCC, ltd. 

-=:::::=::~ 

Eric C. Dithrich 
SeniorE~/1 

{}_{~.'(~ 
John H. Powell 
Principal 



Time Date 

Kiln No.4 
14:2·5-14:40 3/23/98 
15:05-15:20 3/23/98 
15:45-16:00 3/23/98 
16:25-16:40 3/23/98 
17:05-17:20 3/23/98 
17:45-18:00 3/23/98 

Average 

Kiln No.4 
14:00-14:20 3/23/98 
14:45-15:00 3/23/98 
15:25-15:40 3/23/98 
16:05-16:20 3/23/98 
16:45-17:00 3/23/98 
17:25-17:40 3/23/98 

Average 

Kiln No.3 
13:50-14:05 3/24/98 
14:30-14:45 3/24/98 
15:10-15:25 3/24/98 
15:50-16:05 3/24/98 
16:30-16:45 3/24/98 
17:10-17:25 3/24/98 

Average 

Kiln No.3 
13:30-13:45 3/24/98 
14:10-14:25 3/24/98 
14:50-15:05 3/24/98 
15:30-15:45 3/24/98 
16:10-16:25 3/24/98 
16:50-17:05 3/24/98 

Average 
0855-0910 3/25/98 

Table A-1 
HCI Emission Measurements from Two Lime Kilns 

Chemical Lime Montevallo Plant 
Montevallo, Alabama 
3/23/98 thru 3/25/98 

lnleVOutlet HCI THC 

oomv/ ppmW 

cSt.vs IIN4" 
Inlet 10.4 <1.0 
Inlet 10.7 <1.0 
Inlet 11;).2 <1.0 
Inlet 10.1 <1.0 
Inlet 10.1 <1.0 
Inlet 9.5 <1.0 

10.2 <1.0 

Outlet 20.2 <1.0 
Outlet 21.7 <1.0 
Outlet 22.0 <1.0 
Outlet 17.3 <1.0 
Outlet 21.3 <1.0 
Outlet 19.7 <1.0 

20.4 <1.0 

Inlet 80.3 3.7 
Inlet 71.9 1.7 
Inlet 65.2 5.4 
Inlet 57.5 2.1 
Inlet 71.4 4.6 
Inlet 64.8 5.2 

68.5 3.8 

Outlet 49.9 <1.0 
Outlet 46.8 <1.0 
Outlet 38.5 <1.0 
Outlet 33.9 <1.0 
Outlet 30.4 <1.0 
Outlet 28.1 <1.0 

37.9 <1.0 
Outlet 27.9 3.1 

02 C02 
% % 

8.4 19.4 
7.5 21.7 
7.9 21.1 
8.0 20.5 
8.3 19.2 
8.4 18.7 
8.1 20.1 

10.1 18.5 
10.1 19.1 
9.8 19.8 
10.0 19.5 
10.0 19.0 
10.1 18.1 
10.0 19.0 

5.4 25.8 
5.3 27.3 
5.2 27.4 
5.2 26.7 
5.2 26 
5.2 26.4 
5.3 26.6 

10 17.8 
9.9 18.2 
9.9 19.1 
10 19.2 
10 18.8 
10 18.5 

10.0 18.6 
10.0 17.7 

NOTE: lbs/hr calculations include a flowrate of 155,000 dscfm @ 8.0% H20 for the outlet and 63,000 dscfm 
@5.0% H20 for kiln #4 70,900 dscfm @ 5.0% H20 for kiln #3. 



TableC.1 
Montevallo and Saginaw Csllbratlon Table 

Montevallo ~ALIBBADQH EBBQB IEmMEitiQI21i~:Ul3l2alill Montevallo ~ALIBBAIIQH EBBQB IE!iiDMEitiQ12 ~:Ul 3l2~lill 
Kiln 14 Initial Outlet Kiln 13 Initial Outlet 

ACTUALCONC RESPONSE DIFFERENCE %OF SPAN ACTUALCONC RESPONSE DIFFERENCE %OF SPAN 
ZERO GAS 0 0.4 0.4 0.80% ZERO GAS 0 0.8 0.8 1.60% 
LOW RANGE 10.7 10.7 0 0.00% LOW RANGE 10.7 10.9 0.2 0.40% 
MIDRANGE 26 27.7 1.7 3.40% MIDRANGE 26 26.3 0.3 0.60% 
HIGH RANGE 37.6 38.2 0.6 1.20% HIGH RANGE 37.6 37.5 0.1 0.20% 

Kiln 14 Final Outlet Kiln 13 Final outlet 
ACTUALCONC RESPONSE DIFFERENCE %OF SPAN ACTUALCONC RESPONSE DIFFERENCE %OF SPAN 

ZERO GAS 0 1.1 1.1 2.20% ZERO GAS 0 1.1 1.1 2.20% 
LOW RANGE 10.7 10.8 0.1 0.20% LOW RANGE 10.7 11.4 0.7 1.40% 
MIDRANGE 26 27.8 1.8 3.60% MIDRANGE 26 28.5 2.5 5.00% 
HIGH RANGE 37.6 37.5 0.1 0.20% HIGH RANGE 37.6 38.9 1.3 2.60% 

Kiln 14 Initial Inlet Kiln 13 Initial Inlet 
ACTUALCONC RESPONSE DIFFERENCE %OF SPAN ACTUALCONC RESPONSE DIFFERENCE %OF SPAN 

ZERO GAS 0 0.3 0.3 0.60% ZERO GAS 0 0.8 0.8 1.60% 
LOW RANGE 10.7 8.3 2.4 4.80% LOW RANGE 10.7 10.9 0.2 0.40% 
MIDRANGE 26 27.4 1.4 2.80% MIDRANGE 26 26.3 0.3 0.60% 
HIGH RANGE 37.6 38.1 0.5 1.00% HIGH RANGE 37.6 37.5 0.1 0.20% 

' I 

Kiln 14 Final Inlet Kiln 13 Final Inlet 
ACTUALCONC RESPONSE DIFFERENCE %OF SPAN ACTUALCONC RESPONSE DIFFERENCE %OF SPAN 

ZERO GAS 0 1.2 1.2 2.40% ZERO GAS 0 1.7 1.7 3.40% 
LOW RANGE 10.7 10.2 0.5 1.00% LOW RANGE 10.7 10.7 0 0.00% 
MIDRANGE 26 26.9 0.9 1.80% MIDRANGE 26 25.5 0.5 1.00% 
HIGH RANGE 37.6 38.3 0.7 1.40% HIGH RANGE 37.6 37.2 0.4 0.80% 
Saginaw ~AI.IBBAIIQtl EBBQB IE!n(MEitiQI2 !i~:li.3) 3l2Ulllll 
Kiln t41nltlal Outlet 

ACTUALCONC RESPONSE DIFFERENCE %OF SPAN 
ZERO GAS 0 0 0 0.00% 
LOW RANGE 10.7 12.5 1.8 3.60% 
MIDRANGE 26 24.9 1.1 2.20% 
HIGH RANGE 37.6 37.6 0 0.00% 

Kiln 14 Final Outlet 
ACTUALCONC RESPONSE DIFFERENCE %OF SPAN 

ZERO GAS 0 2.5 2.5 5.00% 
LOW RANGE· 10.7 12.2 1.5 3.00% 
MIDRANGE 26 29.5 3.5 7.00% 
HIGH RANGE 37.6 43.5 5.9 11.80% 



Plant 
Date 
Project No. 

!fest 1 
Initial 

Table C-2 
HCIIn-Situ Matrix Spike 

Recovery Efficiencies 

Chern Lime Montevallo,AL 
24-Mar-98 Cs-Spike Gas Cone. (ppm) 
97018 

Su-Native Concentration. (ppm) 28.1 
at-Analyzer Flow (lpm) 15 
Qs-Dilution Rate (lpm) 1.5 
Sm-Observed Concentration (ppm) 30.6 
Ce-Expected Concentration (ppm) 34.7 
Spike Recovery(%) 88% 

101 



INLET 
Analyzer Range 

Q-25% 

0-40% 

0-100ppm 

OUTLET 
AnalyZer Range 

0-25% 

0-40% 

0-100ppm 

Table C.3 
Montevallo Kiln #4 

Continuous Emissions Monitoring Data Sheet 
EPA Method• 3A, 6C, 7E, 10, and 25A 

Analvzer 
02 High 
02Mid 
02zero 

C02 HIQh 
C02 Mid 
C02 zero 
THCHigh 
THCMid 

THCHigh 
THCzero 

23-Mar-98 

PreTest 
Sys. Cal. 

Cal. Bias 
%of Span 

AnalYzer Calibration Check 
Gas Cone. Respanse 

20.2 20.1 
11.1 11.3 
0.0 0.4 
20.4 20.4 
11.0 11.0 
0.0 0.1 

84.8 83.8 
51.1 50.8 
30.0 27.0 
0.0 -2.4 

Error 
..0.40% 
0.80% 
1.60% 
0.00% 
0.02% 
0.25% 
-1.00% 
..0.30% 
•2.99% 
•2.40% 

Drift 
%of Span 



INLET 
Analyzer 

Analyzer 

Range 

0-25% 

0-40% 

0-100ppm 

Range 

0-25% 

0-40% 

0-100ppm 

Table C-4 
Montevallo Kiln #3 

Continuous Emissions Monitoring Data Sheet 
EPA Mlllhods 3A, 6C, 7E, 10, and 25A 

24-Mar-98 

Analyzer Calibration Check 
Analyzer Gas Cone. Resoonse Error 

02 Hlah 20.2 20.1 -o.40% 
02Mid 11.1 11.1 0.00% 

02zero 0.0 0.3 1.20% 
C02 High 20.4 20.1 -o.75% 
C02 Mid 11.0 10.9 -G.23% 

C02 zero 0.0 0.2 0.50% 
THCHklh 84.8 85.0 0.20% 
THO Mid 51.1 51.0 -o.10% 

THO High 30.0 31.2 1.21% 
THO zero 0.0 0.5 0.50% 
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Plant 
Date 
Project No. 

1Test1 
Initial 

INLET 
HCIIn-Situ Matrix Spike 

Recovery Efficiencies 

:ChemUme Montevallo 
I 

IU 

.23·Mar~8 Cs-5pike Gas Cone. (ppm) 
. ·9S01S 

Su-Natil(e Concentration (ppm) 21.7 
Ot-Analrzer Flow (lpm) 6 
as-Dilution Rate (lpm) 1.5 

I 

Sm-O~erved ConcQntration (ppm) 144 
I 

: Ce.,ExpFc\ed Concentration (ppm) 37.6 
·Spike ~ecovery (%) 38% 

' 
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Plant 
Date 
Proiect No. 

frest 1 
Initial 

Outlet 
HCI In-Situ Matrix Spike 

Recovery Efficiencies 

ChemUme Moittevallo 
.. 

IU 

23-Mar-198 Cs-Spike Gas Cone. {ppm} 
96010 ' 

Su·Nati/Y'e Concentration (ppm) 18.1 
. at-Anatrzer Flow (lpm} 10 
Qs-Dilulion Rate (lpm) 1.5 

I 

Sm-Obeerved Concentration (ppm} 18.1 

Ce·Exted Concentration (ppm) 28.9 
Spike ! ecovery {%) 56% 

... 
' 
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Plant 
Date 
Proieet No. 

!Test 1 
Initial 

Outlet 
HCI tn-Situ Matrix Spike 

Recovery Efficiencies 

- ·- ··-

IU 

. Chern L,tme Montevallo 
24·Mar~98 Cs-Spike Gas Cone:. (ppm) 
98018 

' 
Su·Natitfe Concentration (ppm} 4.5 
Ot·Anarzer Row (lpm} 10 

Os·Dilu~ion Rate (lpm) 1.5 
Sm-Ob~ervlild Concentration (ppm) 4.Sl 

Ce-Ex~ed Concentration (ppm) 17.1 
Spike ~ecovery (%) 2Q% 

I 

I 

101 



Appendix B.2 

CEMs and Analytical Data 
Method 23 Analytical Data 
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•· 
Triangle Laboratories, Inc. 
Case Narrative 

Overview 

April 21, 1998 
45399 

The sample(s) 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 the 
M23 sample(s). 

Quality Control Samples 

A laboratory method blank, identified as the TLI M23 Blank, was prepared along with the 
samples. 

Quality Control Remarks 

This release of this particular set of Pacific Environmental Services 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: Twelve M23 sample(s) were received from Pacific Environmental 
Services in good condition on April 01, 1998 at ambient temperature and stored in a 
refrigerator at 4 °C. On the sample labeled M23-0-l-2, acetone was marked through and 
toluene was written above it. On the sample labeled M23-0-l-3, toluene was marked 
through and acetone was written above it. Neither of these labels agreed with the clients' 
chain of custody. 

Sample Preparation Laboratory: None 

Mass Spectrometry: None 

Data Review: Sample M23-0-1 indicated low internal standard recoveries. However, the 
signal-to-noise ratio is above ten-to-one in all cases and all standards are valid for 
quantitation. TCDF was the only analyte detected in this sample and is below Target 
Detection Limit (TDL). 
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Triangle Laboratories, Inc. 
Case Narrative 

April 21, 1998 
45399 

Other Comments: No 2,3,7,8-substituted target analytes were detected in the TLI 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 Pacific 
Environmental Services have any questions or comments regarding this data package, 
please feel free to contact our Project Scientist, Rose West, at 919/544-5729 ext. 270. 

For Triangle Laboratories, Inc., 

Released by 

Girgis Mikhael 
Report Preparation Chemist 

?.-/, 
The total number of pages in the data package is : ? o 
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TRIANGLE LABORATORIES, INC. 

LIST OF CERTlFICA TlONS 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, Soi/Haz Waste_ Pulp/Paper, and Air Matrices) Parameters are AOXJrOX~ 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 Decemt::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 VVI/V and S/H Waste. 

State of Arkansas, Department of Pollution Control and Ecology. Expires February 18, 1999. 
Pulp/paper, soil, water, and Hazardous Waste for Oioxin/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 Dioxinlfuran in 'N\111 and 
SoVHaz 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 10 HRS# 87 424. Metals, Extractable Organics (GCIMS), PesticidesJPCB's 
(GC) and Volatiles (GC/MS) in Environmental Samples. Environmental water 10 HRS# E87 411. 

Revised 312198 RM 
y:certific\certfistmem 



... 
Hawaii Department of Health. Expires March 1, 1999. 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, Deparbnent of Health and Environment Expires January 31, 1999. 
Environmental Analyses/Non portable Water and Solid and Hazardous Waste. Method 1613 for 
drinking water. ID "/fs - 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. ID#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. 10 #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. Metho? 1613 in OW . . . 
State of North Carolina, Department of Environment Health and Natural Resources Expires 
August 31 , 1999. Certificate # 3n51. Dloxin 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 312198 RM 
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State of West Virginia, Department of Health. Expires December 31, 1998. Certificate No. 
9923(C). Dioxin in drinking water. 

State of Wisconsin, Department of Natural Resources. Expires August 31, 1998. Laboratory 
10 Number 999869530. Certification for the following categories of Organics: Purgeable, 
Base/Neutral, Acid, PCBs, and Dioxin. Expires November 14, 1999. Laboratory 10 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. 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 (CLIA) Registration. Expires May 30, 1999. 
10 # 34D0705123. Department of Health & Human Services, Health Care Financing 
Administration. 

U.S. EPA Large Quantity Hazardous Waste Generator. No expiration date. EPA 10 
#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 312198 RM 
y:certific\certlistmem 
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DOCUMENT 
CONTROL 

Triangle Laboratories, Inc. 
801 Capitola Drive P.O. Box 13485 
Durham, NC 27713-4411 Research Triangle Pa~ NC Z7709-3485 
919-544-5729 Fax I 919-544-5491 



·oject Num Project Name 

r012.002 

ilmplers: 

Abernathy, Gay, Maret, Phoenix, Siegal 

Date Time Field Sample ID 

3/23/98 M23-l-1-1 

3/23/98 M23-l-1-2 

3/23/98 M23-l-1-3 

3/23/98 M23-l-1-4 

3/24/98 M23-l-2-1 

3/24/98 M23-l-2-2 

3/24/98 M23-l-2-3 

3/24/98 M23-l-2-4 

3/26/98 M23-l-3-1 

3/26/98 M23-l-3-2 

3/26/98 M23-l-3-3 

3/26/98 M23-l-3-4 

3/28/98 M23-l-4-1 

3/28/98 M23-l-4-2 

3/28/98 M23-l-4-3 

3/28/98 M23-l-4-4 

<:lf23/98 M23-0-1-1 

3/23/98 M23-0-1-2 

3/23/98 M23-0-1-3 
- - -- ~- ~-

4/1/98 

({":> !~.1 C.'Q.O 
C".Q \87(Q)~'t{' trr1l 

Central 'Park West 
5001 South Miami Boulevard, P.O. Box 12077 

Research Triangle Park, North Carolina 27709-2077 
(919) 941-0333 FAX: (919) 941-0234 

Chain of Custody Record 

US EPA Lime Kiln Screening -Alabama Lime 
Analysis Requested 

Remarks 
~\j\ -"' c::. \.!.. 

Sample Description ~ <;:... 
u -...) - C>.-

Container No. 1 - Filter . . 
Container No. 2 - Train Acetone Rinse • • 
Container No. 3 -Train Toluene Rinse • . 
Container No. 4 - XAD Sorbent Resin . • 
Container No. 1 - Filter . . 
Container No. 2 - Train Acetone Rinse • • 
Container No. 3 -Train Toluene Rinse • . 
Container No. 4 - XAD Sorbent Resin . • 
Container No. 1 - Filter . . 
Container No. 2 - Train Acetone Rinse • . 

I 

Container No. 3 -Train Toluene Rinse • . 
· Container No. 4 - XAD Sorbent Resin . . 

Container No. 1 - Filter • • 
Container No. 2 - Train Acetone Rinse • • 
Container No. 3 -Train Toluene Rinse • • 
Container No. 4 - XAD Sorbent Resin . • 
Container No. 1 - Filter • • 
Container No. 2 - Train Acetone Rinse • • 
Container No. 3 -Train Toluene Rinse . • 

- -- ---

Page 1 of 3 Pages 



,roject Num Project Name 

r012.002 

;amplers: 

Abernathy, Gay, Maret, Phoenix, Siegal 

Date Time Field Sample ID 

3/23/98 M23-0-1-4 

3/24/98 M23-0-2-1 

3/24/98 M23-0-2-2 

3/24/98 M23-0-2-3 

3/24/98 M23-0-2-4 

3/26/98 M23-0-3-1 

3/26/98 M23-0-3-2 

3/26/98 M23-0-3-3 

3/26/98 M23-0-3-4 

3/28/98 M23-0-4-1 

3/28/98 M23-0-4-2 

3/28/98 M23-0-4-3 

3/28/98 M23-0-4-4 

3/23/98 M23-FB-1-1 

3/23/98 M23-FB-1-2 

3/23/98 M23-FB-1-3 

3/23/98 M23-FB-1-4 

3/24/98 M23-FB-2-1 

3/24/98 M23-FB-2-2 

4/1/98 

©@[¥)V~~ dO'.i 
ci:I.> 

Central Park West 
5001 South Miami Boulevard, P..O. Box 12077 

Research Triangle Park, North Carolina 27709-2077 
(919) 941-0333 FAX: (919) 941-0234 

Chain of Custody Record 

US EPA Lime Kiln Screening -Alabama Lime 
Analysis Requested 

Remarks ' 

-"' _v.... 
Sample Description ~ ~ 

v .,) 
A- o-.-

Container No. 4 - XAD Sorbent Resin • . 
Container No. 1 - Filter • • 
Container No. 2 - Train Acetone Rinse . . 

' Container No.3- Train Toluene Rinse • . ' 

Container No. 4 - XAD Sorbent Resin . . 
Container No. 1 - Filter . . I 

• 

Container No. 2 - Train Acetone Rinse . . 
Container No. 3- Train Toluene Rinse . . 
Container No. 4 - XAD Sorbent Resin . • 

' ! Container No. 1 - Filter . . 
Container No. 2 - Train Acetone Rinse • . 
Container No. 3 -Train Toluene Rinse . . -

Container No. 4 - XAD Sorbent Resin . • 

Container No. 1 - Filter • . FIELD BLANK 1 

Container No. 2 - Train Acetone Rinse • • FIELD BLANK 1 

Container No. 3 -Train Toluene Rinse . . FIELD BLANK 1 

Container No. 4 - XAD Sorbent Resin . • FIELD BLANK 1 

Container No. 1 - Filter . . FIELD BLANK 2 

Container No. 2 - Train Acetone Rinse . • FIELD BLANK2 

Page 2 of 3 Pages 



roject Num Project Name 

r012,002 

amplers: 

Abernathy, Gay, Maret, Phoenix, Siegal 

Date Time Field Sample ID 

3/24/98 M23-FB-2-3 

3/24/98 M23-FB-2-4 

3/26/98 M23-FB-3-1 

3/26/98 M23-FB-3-2 

3/26/98 M23-FB-3-3 

3/26/98 M23-FB-3-4 

3/27/98 M23-RB-1 

3/27/98 M23-RB-2 

3/27/98 M23-RB-3 

3/27/98 M23-RB-4 

telinquished by: (Signature) DatefTime 

- II HP'"ffi) DatefTime 

~r;lffl(: 

4/1/98 

Chain of Custody Record 

US EPA Lime Kiln Screening -Alabama Lime 

~ 

\,-, _'vo 
~ IJ.. 

Sample Description '9- ..._,.. 
..,..) u 
~ ~ 

Container No, 3 -Train Toluene Rinse . . 
Container No, 4 - XAD Sorbent Resin . . 
Container No, 1 - Filter . . 
Container No. 2 - Train Acetone Rinse . • 
Container No. 3 -Train Toluene Rinse . • 
Container No. 4 - XAD Sorbent Resin • • 
Container No. 1 - Filter • • 
Container No. 2 - Train Acetone Rinse . • 
Container No. 3 - Train lbluene Rinse • . 
Container No. 4 - XAD Sorbent Resin . . 
Received by: (Signature) Relinquished by: (Signature) 

~4(Signol"'") REMARKS 

/ ~ . .......-v, Y Tk;.,;~ 
......, 

(i~ - . . ._:!) Wl \: __ , .,__./ u u 
-~~ 
lf;tf'g 

w 
~ 

Central' Park West 
5001 South Miami Boulevard, P..O. Box 12077 

Research Triangle Park, North Carolina 27709-2077 
(919} 941-0333 FAX: (919} 941-0234 

Analysis Requested 

Remarks 

FIELD BLANK 2 

FIELD BLANK 2 

FIELD BLANK 3 

FIELD BLANK 3 

FIELD BLANK 3 

FIELD BLANK 3 

REAGENT BLANK 

REAGENT BLANK 

REAGENT BLANK 

REAGENT BLANK 

DatefTime Received by: (Signature) 

Page 3 of 3 Pages 



... 
~ TRIANGI,E I.ABORATORIES, INC. -- LOG IN RECORD/CHAIN OF CUSTODY=====================r====-"" 
II Custody Seal : Absent Sample Seals: Absent I TLI Project Number 45399 I Book II 
II Chain of CUstody : Present Container ... : Intact I Client: PES03 - Pacific Environmental Services 

1 
·1 II 

II Sample Tags : Absent I I 204 II 
II Sample Tag Numbers: Not Listed on Chain of Custody 1 
II SMO Forms : N/A I Date Received I 04/01/98 I B~ I Page II 
I II 
II Ice Chest/Box NO COOLANT I Carrier and Number I I 92 11 

I I 
IITLI Number ...... Client Sample ID ................... Matrixl To LAB I To STORAGE! To LAB I To STORAGE! To LAB I To STORAGE! To LAB I To STORAGE! DISPOSED II 
llmR/H:CPM. . ..... Client COC ID ...... * Location ....... 1 Date/Init I Date/Init I Date/Init I Date/Init I Date/Init I Date/Init I Date/Init I Date/Init I Date/Init II 
II I I I I I I I .1 I II 
11204-92-lA M23-I-1-1 FILTER! n.J, . I •• L) I I I I I I I II 

V/U I I I I I I I 'I 11 M23-I-1-1 co2 1 ¥ fl':..[ct·r 1 • , • • • • • : 
lr--------------------------------------r-J~~~--4---~------+-------r------1-------+-------+------~------~. 
11204-92-lB M23-I-1-2 ACETONE RINSE! I I I I - I I I I I 

II M23-I-1-2 C02 I I I I I I I . I I I 

lr--------------------------------------r--~---r--~--~-------+-------r-----_,-------+-------+-------r------~ 
0204-92-1C M23-I-l-3 TOLUENE RINSE! I I I I I I I I I 
II M2 3- I -1-3 C02 I I I I I I I I I I 

lr--------------------------------------r--;---~--;---~------+-------r------1-------+-------+------~------~ 
11204-92-lD M23-I-1-4 XADI I I I I I I I ~ ,, 
II M23-I-1-4 C02 I I I I I I I I I II 

I I 
II204-92-2A M23-I-2-1 FILTER! I I I I I I I I I 
II M23-I-2-1 C02 I I I I I I I I I I 
ii 
~ 
II204-92-2B M23-I-2-2 ACETONE RINSE! I I I I I I I I I 

II M23-I-2-2 C02 I I I I I I I I I I 

l!r--------------------------------------r--~---r---r--1-------+-------~-----4-------+-------+------~------~ 
II204-92-2C M23-I-2-3 TOLUENE RINSEI I I I I I I I I I 

H M23-I-2-3 C02 I I I I I I I I I I 
;; 
.. 
11204-92-20 M23-I-2-4 XADI I I I I I I I I I; 
II M23-I-2-4 C02 I I I I I I I I I 1: 
H I 

H204-92-3A M23-I-3-1 FILTER! I I I I I I I I I ! li 
II M23-I-3-1 C02 I I I I I I I I I II 
I . I 
II204-92-3B M23-I-3-2 ACETONE RINSEI I I I I I I I I I 
H M23-I-3-2 C02 I I I I I I I I I 
jj 

U204-92-3C M23-I-3-3 TOLUENE RINSEI . I I I I I I I I 
II M23-I-3-3 C02 I I I I I I I I I 
ii 

U204-92-3D M23-I-3-4 XADI I I I I I I I I 
II M2 3- I-3- 4 co 2 I I I I I - I I I I 

I , 
II204-92-4A M23-I-4-1 FILTER! I I I I I I I I I 
II M23-I-4-1 C02 I I • I I I I I I I II 
1 ctl t 1 

.\J I I I I I I I I I 

ic::::====~~~==~~;;~==~~~~~~L,~q~~~:~~~=4~~~~~~~~;;~'::~~~====d'~==~'====~'====1': 
II 
II 
II 

M23-I-4-2 C02 

Receiving Remarks: ON SAMPLE LABEL:M23-0-1-2, ACETONE WAS MARKED THROUGH AND TOI.UENE WRITTEN ABOVE IT; TOLUENE WAS 
MARKED THROUGH WITH ACETONE WRITTEN ABOVE FOR SAMPLE M23-0-1-3; NEITHER AGGREED WITH CLIENT'S COC. 

~ II 
Archive Remarks: Form Revised 05/27/1997 -- Page 1 OF 4=====~=====================:=!1 



~ TRIANGLE LABORATORIES, INC. -- LOG IN RECORD/CHAIN OF CUSTODY N 
II Custody Seal : Absent Sample Seals: Absent I TLI Project Number 45399 I Book ..., 
II Chain of CUstody : Present Container ... : Intact I Client: PES03 - Pacific Environmental Services 1 ·1 
II Sample Tags : Absent I . I 204 
II Sample Tag Numbers: Not Listed on Chain of Custody · 
II SMO Forms : N/A I Date Received I 04/01/98 Page 

1~---------------------------------------------------+--~------+-----~~~~~~~ 
II Ice Chest/Box NO COOLANT I Carrier and Number I I 92 I 
I I 
IITLI Number .•.••• Client Sample ID .....•............. Matrix! To LAB I To STORAGE! To LAB I To STORAGE! To LAB I To STORAGE! To LAB I To STORAGE! DISPOSED 
UmR/H:CPM. . ..... Client COC ID ...... • Location ....... 1 Date/Init I Date/Init I Date/Init I Date/Init I Date/Init I Date/Init I Date/Init I Date/Init I Date/Init 

1~-------------------------------------r-.r---;-------+-------+-------~----~------~------~-------+------~ 
II204-92-4C M23-I-4-3 TOLUENE RINSEI dL/ I ~ I I I I I 

II M23-I-4-3 C02 I 1/44"' t I I I I I 

I . I 

II204-92-4D M23-I-4-4 XADI I I I I I I I I II 
u M23-I-4-4 C02 I I I I I I I ·I I II 

I i II204-92-5A M23-0-l-l FILTER! I I I I I I I II 
II M23-0-l-l C02 I I I I I I I I I II 
I I 
11204-92-SB M23-0-l-2 TOLUENE RINSE! I I I I I I I .I II 
II M23-0-1-2 C02 I I I I I I I I I II 
I I 
II204-92-5C M23-0-1-3 ACETONE RINSE! I I I I I I I I II 
II M23-0-1-3 C02 I I I I I I I I I II 
I I 
11204-92-50 M23-0-1-4 XADI I I I I I I I I I 
u M23-0-1-4 C02 I I I I I I I I I 
I 
II204-92-6A M23-0-2-1 FILTER! I I I I I I I I 
II M23-0-2-l C02 I I I I I I I I I 
I 
0204-92-68 M23-0-2-2 ACETONE RINSE! I I I I I I I I 
II M23-0-2-2 C02 I I I I I I I I I 
I 
II204-92-6C M23-0-2-3 TOLUENE RINSE! I I I I I I I I ' I 
II M23-0-2-3 C02 I I I I I I I I I 
I 

. 
0204-92-6D M23-0-2-4 XADI I I I I I I I I 
II M23-0-2-4 C02 I I I I I I I I I ' 
I 
II204-92-7A M23-0-3-1 FILTER! I I I I I I I I 

!! M23-0-3-1 C02 I I I I I I I I I 

0204-92-78 M23-0-3-2 ACETONE RINSE! I I I I i I I I 
II M23-0-3-2 C02 I I I I I I I I I 
I 
II204-92-7C M23-0-3-3 TOLUENE RINSE! I I I I I I I I 
II M23-0-3-3 C02 I I 

\i'l 
I I I I I I I 

I 
11204-92-70 M23-0-3-4 XADI J, -v.~, I ,, • I I I I I I I I I 

II M23-0-3-4 co2 ! fl lfty'ir! VI~ ! ! ! ! ! ! ! 1, 

II Receiving Remarks: ON SAMPLE LABEL:M23-0-1-2, ACETONE WAS MARKED THROUGH AND TOLUENE WRITTEN ABOVE IT; TOLUENE WAS II 
II ·MARKED THROUGH WITH ACETONE WRITTEN ABOVE FOR SAMPLE M23-0-1-3; NEITHER AGGREED WITH CLIENT'S COC. II 

II II 
II Archive Remarks: :;: II 

• ~'===============================:Form Revised.·05/27/1997 -- Page 2 OF 4=============================d 

' ..... _,,' ··~·.t "!: ~- , •• 



,-- TRIANGLE 1.1\flORIITORIES, INC. -- J.OG IN RECORD/CIIIIJN OF CUSTODY ~ 

II CUstody Seal : Absent Sample Sea 1 s: llbsent I TLI Project Number 4 5399 Book II 
II Chain of CUstody : Present Container ... : Intact I Client: PES03 - Pacific Environmental Services 

1 II 
II Sample Tags : Absent I 204 II 
II Sample Tag Numbers: Not Listed on Chain of custody I 1 1 II 
II SMO Forms : N/A I Date Received j 04/01/98 I Page II 
I II 
II Ice Chest/Box NO COOLANT I Carrier and Number I I 92 II 
I I 
IITLI Number ...... Client Sample !D ................... Matrix! To LAB To STORAGE! To LAB I To STORAGE! To LAB I To STORAGE! To LAB I To STORAGE! DISPOSED II 
llmR/H:CPM. . ..... Client COC ID ...... * Location ....... j Date/Init Date/Init I Date/Init I Date/Init I Date/Init I Date/Init I Date/Init I Date/Init I Date/Init II 
I I I I I I I I I II 
II204-92-8A M23-0-4-1 FILTER! I I I I I I I II 
II M23-0-4 -1 C02 I I I I I I I I II 

I I 
II204-92-8B M23-0-4-2 ACETONE RINSE! I I I I I I I II 

I 

j204-92-8C 

I 

I204-92-8D 

I 

I204-92-9A 

II 
I 
I204-92-9B 

I 

I204-92-9C 

I 

ii204-92-9D 

I 

j204-92-10A 

I 

" I 

I 

1204-92-108 

I 
I 

! 

I204-92-10C 

I 

I204-92-10D 

I 

11204-92 -llA 

II 

' 
11204-92-llB 

II 
I 

M23-0-4-2 

M23-0-4-3 
M23-0-4-3 

M23-0-4-4 
M23-0-4-4 

M23-FB-1-1 
M23-FB-1-1 

M23-FB-1-2 
M23-FB-1-2 

M23-FB-1-3 
M23-FB-1-3 

M23-FB-1-4 
M23-FB-1-4 

M23-FB-2-1 
M23-FB-2-1 

M23-FB-2-2 
M23-FB-2-2 

M23-FB-2-3 
M23-FB-2-3 

M23-FB-2-4 
M23-FB-2-4 

M23-FB-3-1 
M23-FB-3-1 

M23-FB-3-2 
M23-FB-3-2 

C02 I I 

TOLUENE RINSEj I 
C02 I I 

XADI I 
C02 I I 

FILTER! I 
C02 I I 

ACETONE RINSE! I 
C02 I I 

TOLUENE RINSE! I 
C02 I I 

XADI I 
C02 I I 

FILTER! I 
C02 I I 

ACETONE RINSE! I 
C02 I I 

TOLUENE RINSEj I 
C02 I I 

XADI I 
C02 I I 

FILTER! I 
C02 I • IJ I 

ACETONE RISE, ~ 1 r~r , C02 I 1- 1 fl 

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 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 

Receiving Remarks: ON SAMPLE LABEL:M23-0-1-2, ACETONE WAS MARKED THROUGH AND TOLUENE WRITTEN ABOVE IT; TOLUENE WAS 
MARKED THROUGH WITH ACETONE WRITTEN ABOVE FOR SAMPLE M23-0-1-3; NEITHER AGGREED WITH CLIENT'S COC. 

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 

I 
I 

l 
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 

II 
II 
I 
II 
u 
I 
r 
I 

II 
II 
II 
II 

Archive Remarks: Form Revised 05/27/199~ ·-- Page 3 OF 4·================================================================~ 
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rr==================================================='TRIANGLE LABORATORIES, INC. -- LOG IN RECORD/CHAIN OF CUSTODY'======================;==="'ii 
Custody Seal 
Chain of Custody 

Absent Sample Seals: Absent I TLI Project Number 45399 I Book II 
I Client: PES03 - Pacific Environmental Services 1 1 II Container ... : Intact 

Sample Tags 
Present 
Absent I I 2o4 II 

Sample Tag Numbers: Not Listed on Chain of Custody r-------------.--------r------------r-~~~~1 
SMO Forms : N/A Date Received 1 a4/al/9a I By Page II 

II 
Ice Chest/Box NO COOLANT I Carrier and Number I 1 92 11 

I I 
IITLI Number ...... Client Sample ID ................... Matdxl To r,AB I To STORAGE I To LAB I To STORAGEI To LAB I To STORAGE I To LAB I To STORAGE I DISPOSED II 
llmR/H:CPM. . ..... Client COC ID ...... • Location ....... 1 Date/Init I Date/Init I Date/Init I Date/Init I Date/Init I Date/Init I Date/Init I Date/Init I Date/Init II 

II I I i 1 I 

1!204-92-llC ~~;=~~=;=; f'n~OLUENE RINSE! ,Jl;J I_... ! ~J I I I I I I I II 
II I"J.G~-ra-~-~ '-V.G 

I 'f/l-(Ci.f I I I I I I I I I 
I I 
11204-92-110 M23-FB-3-4 XADI I I I I I I I I I 
II M23-FB-3-4 C02 I I I I I I' I I I I 
I ! 

II204-92-12A M23-RB-l · FILTER I I I I I I I I I I 

II M23-RB-l C02 I I I I I I I I I II 

I I 
II204-92-12B M23-RB-2 ACETONE RINSEI I I I I I I I ~ II 

II M23-RB-2 C02 I I I I I I I ! ! II 
I I 
II204-92-12C M23-RB-3 TOLUENE RINSEI I I I I • I I I I II 

II M23-RB-3 C02 I I I I I I I I I II 

I I 
11204-92-120 M23-RB-4 

XADl M ~ I I 

~ 
I I I I I I I II 

II M23-RB-4 C02 ~/ifi,I I I I I I I I II 
I I 

I 
II I I I I I I I I I 
11~-------------------------------------+------~------1-------+-------+---~--r-----~r-----_,------~------~ 
II I I I I I I I I I 
II I I I I I I I I I 
1'~----------------------------------+-----~-------r------+------+------,_------~-----+------,_----~ 
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 

~------------------------------------~-------~------~------+-------r-------r-----_,------~-------+------~1 
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 I I I I 

~----------------------------------------r-------+-------4--------r-------+------~--------r-------~------~------~l 
I I I I I I I I I II 

I I I I I I I I I I II 
I I 
II Receiving Remarks: ON SAMPLE LABEL:M23-0-1-2, ACETONE WAS MARKED THROUGH AND TOLUENE WRITTEN ABOVE IT; TOLUENE WAS II 
II MARKED THROUGH WITH ACETONE WRITTEN ABOVE FOR SAMPLE M23-0-l-3; NEITHER AGGREED WITH CLIENT'S COC. II 
II II 
II Archive Remarks: II 
"==========================Form Revised 05/27/1997 -- Page -4~0F 4=========================" 

~ .... 



TRIANGLE LABORATORIES, INC. 
SAMPLE TRACKING AND PROJECT MANAGEMENT FORM 

-------------------------ADMINISTRATIVE 
TLI Proj#: 45399- Samples: 12 
Prod Code: D23451 Matrix.: M23 
DetectLim: 0.05 ng Type ... : A 

INFORMATION------------------------
TurnAround.: 21 Day(s) 
Hold Time .. : 30 Day(s) 
Start Date.: 04/02/98 

Recvd .. : 04/01/98 Ship By .... : 04/21/98 
DWL Due Dt.: 04/09/98 

Analyte List.: Tetra-Octa CDDs/CDFs 

Method ....... : Method 23: T-0, Toluene Combined 
Client Proj .. : r012.002/Lime Kiln 
Client ....... : Pacific Environmental 
P.O. No ...... : 104-98-0159 
Contact ...... : Mike Maret 
Proj. Mgr .... : Rose West 

Services (PES03) 
Collect Dt/Tm: 
Phone ........ : 
Fax .......... : 
Sample Origin: 

SeeCOC 
919-941-0333 
919-941-0234 
AL 

-------------------SPECIAL INSTRUCTIONS / QA REQUIREMENTS-------------------
Prep Project: 04228 Prespike Standard: USF-CS 

Prespike Amount .. : 4.0ng 
Extraction Exp ... : 04/22/98 

---------------------------REPORTING REQUIREMENTS--------------------------
Reporting Format: Report Option II 

See MILES for Instructions/Communications. 

Completed by: DATE: 

Reviewed by: DATE: 

4-2-98 
4-z-96 (PMGT0197) 
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~ P~OJECT COMMUNICATION TRACKING FO.RM page / of 'I --.. . 

] - -
1.4 s 31C( TU Project Number: -.. . 

--
Use this form to record all exchanges of information between production units as well as personnel 
handling this projeat. Decisions, corrective actions and recommendations must also appear an this 

tracking document 

Date Name Comment I Decision I Resolution I Action I Observation . 

7%>)!~ 1l.)) . 003- {,r'<,y ~[rJ J -&I~ 
. --jttil!4-dtle.r-rl~ 1 (A.. 

I - .. 

PES03-Pacific Environmental Services ' 

M23-I-3-4 "\Jh.ik. i<lfo· Pro..:ject:45399 
204-92-30 !)Itt;~ ?/' ~s(.J)(Jo f. I 

vJo I •EP•U..ICinScr-*'1-Mabama Lime- R012.002 
0~, 

1Lw oct~o>(rs I 1'W:'Enwialiii5t11111SI!IN~ b:. -. 
!'Q;_.arch Trtangte ~ North Carolina 

I fain No. U2»a. • 
~-~?J!bibentmodule 

--. 
Tria::·Il '": Lcbo::-a:~r:.:s. T'9"\.-· 

~ .o..:.·~ 

TLI PR(;..; :-. .:'i' .. ~04:23 
DATE: -·,.;?'-· .. :-sci 
S'O;"U~·· ~lf"'1;'_:·• ;1 7T~7._:• 

.. - . 
. - __ ... u '- .:l~ , ·... ·-· ·..Jt.Jl. ,l 

~p-:-~';"- ~. 
IJ _.;.. .- .. __ ,...._...,_• __ ~ 

PREPEL '· ~~ . -. ; .... 
,:"~\ .... 

-· ~-A·-~ I :~: c: E~!~li~~O~:~r~ ~---·· ;.._:_1 ""' .. ~~ 

I 

' 

()()'-/- Br-ov11 SLJ~J. . .k f i-J.jq i~ ~1-i:Jie t{/~. 
PES03-Pacific Env i ronmenta l Services I 

M23-I-4-4 
·• 

. - .. Pro..:ject:45399 ~~'k.M!) 
204-92-40 

. ... 
. 

{)JfM'-.t #f!(~$~-
. --- - '""'·.;f .. '""· . ?/~. . . rus EPA Umet<ln Screening-~~ tJa 

i 

i Pacific EnvimoiiWIIIIlSinicesr Inc. 
·~-.esearch Triangle Park, North Carolin~.- 1lt..J otj(b:JjtC 

I· .. :.-am No. 1123-1-1- ~ . . _., 
,.·~·0. ~lner No. .zs t 4 4 XAD~nfntL." ·:t::~- .. 

. . . 
!r~angle Laboratories, Inc. . J · PRO~ECT #04228 

~ ~.-... 
0

~$~~~: USF-S 

. ,_ ~-· . . 
- -

\_;~Kt:-> •• •.A .... -·-··. -----.· ... 
i '\ ··-·, C ENVIRONMENTAL . 

.. 

- -·-· 
-~~\~ . . -
-~ ·::·.~-.--
SCPNa.,c:H~ 

....... 
ATTACMMEHT"I ... --

.... 

·_- ·: '-·~ri~6: 



PES03-Pacific Environmental Services 
M23-0-1-4 

Pro..:ject:45399 
204-92-50 

US EPA Lime Kin &:reenlng- Alabama Ume- R012.002 
P.afc~SeiVW. ~ 
-111.-cft Tn.ngle Part, North Carolina 

. am No. ua-n-1 
CorP"- tta.IIZS-0-1-4 ~ sorbent module 

Triangle ~abcratories, Inc. 
TLI P~OJECT #04228 
DATE: 03-li-98 
SPIKE: US~~ & USF-S 
SP!KER_.:::~~--
PREP~D BY~,AC 

PACIFIC ENVIRONMENTAL 

PES03-Pacific Environmental Services 
M23-0-2-4 

Pro..:ject:45399 
204-92-60 

} 

US EPA Ume Kiln Screening-~ Ume- R012.002 · 
.. ~ Envircnmeutal Selvices. Inc. ·· · 
:Research Triangle Part. North Ca • 5 ·. 
'Run No. M23-0-2 · · ... 
~lllrCT No.fiDO.:l-4 XAD so~ . 

:: . ......__ - ... 

Triangle Labora~ories, Inc. 
TLI PROJECT #04228 
DATE: 03-17-98 

. SPIKE: US!r%- & ·. USF-S 

. SPIKER A~·.\ 
PREPED BY AC . . \ . 

; .r 

Pl\_CIFIC ENVIRCI .. H'?.NTAL 

()00 ·-
Triangle Laboratories, Inc;. 
TLI PROJECT #04228 
DATE: 03-17-98 TLI BLANK 
SPIKE: USF-C & OSF-S 
SPIKER 

. PREPED--=-:BY::::----:A,_C--
PACIFIC ENVIRONMENTAL 

~,J~i k X A-I) 

v.;l< ,-{{ (j•s>wav /. 
~(} ~- ){)J.i a{~5/t$ 

Ory· wk,:k_MD. 
rz w rr<l (6 ~ J (tj. 
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~ PROJECT COMMUNICATION TRACKING FORM page_ of -.. 

J 
-

- -
TU Project Number: L{Ly-3l~ -.. 

- I 

--
Use this form to record all exchanges of information between production units as well as personnel 
handling this project. Decisions, corrective actions and recommendations must also appear on this 

tracking document. 

Date Name Comment I Decision I Resolution I Action I Observation -

~/ttr i_o~-qz-1 'LA.D .t;l~r 
I 

(Jif~ f'l£ II I 'l-) 1,$ til~(·~ /.(41) ~ w~-t,·j-(. 

I· ' J 
( . J # /() 1.o '1 - i 2 -· \\ A. o~-~ k r ,·s ~·~,Jc ... I.Av ,·< . ialn: k J u wrp 1e 

~ ... L{ 
"'-" -q ~-io'A-.D.k·!kr ,-J.-..;l<k. I( AD 

J 

I ·~~ '": t" . _C Ja. W1 (J ~ .ft \ 0 .) 

·Jo1'-91-~A v .rJkr 
-1 I 

- arcv-t . ~ AV IJI~ ( .5 Cfn,p~ # 8' )' I 5 ,.5 

. /o£1 - c12 - q A i) ~~ I kr IS 

IJ ·J 

w'v< f-e · '/.A 0 •s . '+c-(.,lit, . ( ~ ~ Mp~ :ft 9 ) 

2n.i - q 2 - 714-
I 

( ~(i ~ .,&.· If + ) 0 ~·uer i? ('y~ --'- 1/, A 0 ( ·, ,,..kk 

I 
.., . , 

f; ller Jlc..~h-~k' v.-kk ( 'i,~.,le # (;} I .(d~ .. '12- bA. )) ,_s \ . lAO (J 
I 

I 

I ; .'111 tf /~ Cf.J' 
I 2o4 -~·z- .tiA, f) l-4·1-le r. 1.~\t~ ~,."1 /~lk . ,il\- a y.., ,l,L le. 1 5ftMA ~ (-e ft: ,5" ) 

I 2..o~-t.t2 -'!A Q ~ \ \-< r ~~ z,o....,Ju (M t4 \kr) · '/..f. \') "h.: k. L5~~oie..t:t=-~) I 
I 

( . J " J - ' I . 
-

J !'W 'ffo/qy 
... 

\. 

; 

- ·- -· · .. -. . --·- - --·- . . - - . . ...... -,-

. 

. . . . 
. . -

. 
. . . . . 

. . . 
. 

... -
-. 

i -

~~ 

.:~~~ ~:.;··.-~-.... ·: ~· . 

$(» !'b. c::::N '"" 

.:. .. ·. ~. : ... 

R-'alorl2.. 1 ATTACHMENT' I 
·- ... ::-:.:.'~1··,~.a··~·:: 
- ~3 



I, 

I 

r1 

--

~ PROJECT COMMUNICATION TRACKING FORM page of ·· · --. 
- -

.. TU ProJect Number: L/5S·99-

Use this form to record all exchanges of information bet'Neen production units as well as personnel 
handling this project. Decisions, corrective actions and recommendations must also appear on this 

tracking document. 

Date Name Comment I Decision I Resolution I Action I Observation 

, 

I 

. - ·- -··,- - ·-·- - --· .. 

~~---r--~~----------~·-------------------.--------------------~1 

.. ~~~.:· ::· .~··-·'.;..: .. 
$OJ' Nlo.. C::::N 1?ft • ....::.....,.,. R_.Liero 2.. 1 tO~r1H3 



Date: 04/03/98 
0 

TRIANGLE LABORATORIES, INC. PRDPERC v4.01 N Time: 11:41 Wet Lab MM5/PUF Observations Page: 1 
Project: 45399 

Sample F. XAD Filter Glass Wool PUF Air 
H crd TLI_Number .. Customer.Sample.Id ....... No Color ..... Color ..... Color ..... Color ..... Odor ..... Q.No. Entered.By ...... Date .... Time .... S 

000 TLI Blank TLI M23 Blank 0 WHITE NA NA NA NONE 04228 WHIGHAM 04/03 10:59 F 

001 204-92-1A-D M23-I-1 1 WHITE GREY WHITE NA NONE 04228 WHIGHAM 04/03 10:59 F 

002 204-92 -2A-D M23-I-2 1 WHITE GREY WHITE NA NONE 04228 WHIGHAM 04/03 10:59 F 

003 204-92-3A-D M23-I-3 1 WHITE GREY WHITE NA NONE 04228 WHIGHAM 04/03 10:59 F 

004 204-92-4A-D M23-I-4 1 WHITE BROWN WHITE NA NONE 04228 WHIGHAM 04/03 10:59 F 

005 204-92-5A-D M23-0-1 1 WHITE WHITE WHITE NA NONE 04228 WHIGHAM 04/03 10:59 F 

006 204-92-GA-D M23-0-2 1 WHITE WHITE WHITE NA NONE 04228 WHIGHAM 04/03 10:59 F 

007 204-92-7A-D M23-0-3 1 WHITE GREY WHITE NA NONE 04228 WHIGHAM 04/03 10:59 F 

008 204-92-8A-D M23-0-4 1 WHITE GRAY WHITE NA NONE 04228 WHIGHAM 04/03 10:59 F 

009 204-92-9A-D M23-FB-1 1 WHITE WHITE WHITE NA NONE 04228 WHIGHAM 04/03 10:59 F 

010 204-92-10A-D M23-FB-2 1 WHITE WHITE WHITE NA NONE 04228 WHIGHAM 04/03 10:59 F 

011 204-92-11A-D M23-FB-3 1 WHITE WHITE WHITE NA NONE 04228 WHIGHAM 04/03 10:59 F 

012 204-92-12A-D M23-RB-1-4 1 WHITE WHITE WHITE NA NONE 04228 WHIGHAM 04/03 10:59 F 

013 TLI LCS TLI LCS 0 WHITE NA NA NA NONE NA WHIGHAM 04/03 10:59 F 

014 TLI LCSD TLI LCSD 0 WHITE NA NA NA NONE NA WHIGHAM 04/03 10:59 F 

••• End of Report ••* 



+-----------------------------------------------------------------------------------------------------------------------------------+ 
TRIANGLE LABORATORIES, INC. PAGE l OF 2 

Dioxin Sample Preparation Tracking & Management Form 

Project: 45399 Client: Pacific Environmental Services (PES03) 

+-----------------------------------------------------------------------------------------------------------------------------------+ 
Solvent(s)/Acid(sl: /elvev1f' I I Method: Method 23: T-0, Toluene Combined Matrix: X/ID 
Lot Numbers: \J$1.0 j::.VI'H-1} I Extraction Date: <J'/ ;§i;q<J I 

: ::::' ·: :: :::: : :::: ::;:: :--it~~----:-~~~---:--~17.1--:-~iti-:~:::-: 
LCS Spike: 0 Ill cone: 0.0000 ng/!ll I ~sr--r I VSF-Mt I u5F-\:S I {!<P.~fl I" ID I 

I OPR Spike: _20 1-11 cone: _o. 01_ ng/ 1-11 I IZ. I of ;'?6 I 12. I ~ ;q<s, I .J!... I Z'f I 9f, I jJ I " I 'i./1 " Expir I 

+------+------------------------------+---------+---------+--------+ 04 I ll"3 /7'{ I 61{ I D3;11> I o4.; ~/~I .!:f I .!i Iff I "Date I 

I I TLI I I GROSS I SAMPLE I lL : ~....j Jj_ : ~.;"-1 .!.1_ : ~oW fJ : -~~ I " Time I 

IS#.crdl SAMPLE I CLIENT I WEIGHT I SIZE I ....QJ__ng/!-11 I __.Q:..Q!._ng/!-11 I ~ng/!ll I ....t!..L!__ng/1-Ll I " Cone. I 

I I ID I SAMPLE ID I Before After I ~I % 1-11 I ~() 1-11 I 40 1-11 I 1/9 1-11 I " Vol. I 

+------+------------------------------+---------+---------+--------+-------------+-------------+-------------+-------------+--------+ 
I I TLI Blank I I I J I I I I !Any Left I 

IDOO I TLI M23 Blank I - I - I \ I 5t I I I / b/A I yes/@1 

+------+------------------------------+---------+---------+--------+--------~+-------------+-------------+-~----------+--------+ 
I 204-92-lA-D 

IDOl M23-I-l 

I 
I S/:.f"A.. $6'""'-

!Any Left! 

I yes@! 

+------+------------------------------+---------+---------+--------+-------------+-------------+-------------+-------------+--------+ 
I I 204-92-2A-D I I I I I I I !Any Left I - - \ :"\ 
1002 I M23-I-2 I I I I S.'J ('v--- I I I ~ I yes@)! 

+------+------------------------------+---------+---------+--------+-----~------+-------------+-------------+-------------+--------+ 
I I 204-92-3A-D I I I I I I I !Any Left! 

I oo3 I M23-I-3 I - I - I \ I .:{ f>rr-._ I I I St/V- I yes~ I 
+------+------------------------------+---------+---------+--------+-------------+-------------+-------------+-------------+--------+ 
I I 204-92-4A-D I I I · I I I I !Any Left! 

1oo4 1 M23-I-4 1 -- 1- 1 I 1 5 JY'r\ 1 1 1 5£rn 1 yes~ 1 

+------+------------------------------+---------+---------+--------+----~-------+-------------+-------------+-------------+--------+ 
I I 204-92-SA-D I _ I I ' I I I I !Any Left! 

laos I M23-o-l I I - I I 5trv-. I I I strr- · I yes6'1 

+------+------------------------------+---------+---------+--------+-------------+-------------+-------------+-------------+--------+ 
I I 204-92-GA-D I I I \ I I I I !Any Left! 

!DOG I M23-0-2 I- I - I I S_~""' I I I /~ I yes<§) I 

+------+------------------------------+---------+---------+--------+--- ---------+-------------+-------------+~~-------+--------+ 
I I 204-92-7A-D I I I . I I I I !Any Left! 

ID07 I M23-0-3 I .-- I - I { I .58 Yh I I I / 4/1~ I. yes@ I 

+------+------------------------------+---------+---------+--------+-------------+-------------+-------------+-~~~-~---+--------+ 

:~~~---:_:::~::~::~~----------:~~~~~~-:-~ ____ : ____ ~ __ : ___ ~ ____ : ____ :?Jr~: _____________ : _____________ :_~~~-:~::~:: 
I I 204-92-9A-D I I I I I I I !Any Left! 

I 009 I M23-FB-l I ~ I - I I I )/;f'....... I I I ~j'V\. I yes@ I 

+------+------------------------------+---------+---------+--------+-------------+-------------+-------------+-------------+--------+ 
Gross weight of sample container + sample before/after aliquot removal. 

comments, '$ (J fe / ~0 Sute/J)af.. 2 (t.<Jt J/. PI/I( J 0Y:) "'/ 7l2 ~ LCSD. , ~ ;:: 

(If tJ'/22'6) usel tv nr ~tJ/J. 

Initials: 

I 
I 
I 
I 
I 
I 
I 
I 

Date: _!_/_ I 

·---------------------------------------------------------------------------------------------------------------------------1 
1 of both SPIKER AND OBSERVER must be entered. XXXXX a Gross Weight not provided for WATER Samples. I 

•-------------------------------------------------------------------------------------------------REV 05/27/97 (PSTMF 7)--+ 

21 



·-----------------------------------------------------------------------------------------------------------------------------------+ 
TRIANGLE LABORATORIES, INC. PAGE 2 OF 2 

Dioxin Sample Preparation Tracking & Management Form 

Project: 45399 Client: Pacific Environmental Services (PES03) 

~-----------------------------------------------------------------------------------------------------------------------------------+ 

Solvent (s) /Acid (s): -,..,k(.l"(.. I I Method: Method 23: T-0, Toluene Combined Matrix: .X 4J) 
Lot Numbers: iJ f60 l;.'~fH-t' I I Extraction Date: oi/ I lJ3 I~ I 

: :::~: ·: :: :::: : :::: :;:: :--~"fr~~---:--~~~~--:--~-~~---:-:Jrr--:::::::-: 
LCS Spike: o ILl cone: o.oooo ng/ILl 1 V?f:-J: 1 vSF-MI 1 USf:·C) 1 i/.t:f!-1/ 1·• ID 1 

I OPR Spike: _20 ILl cone: _0.01_ ng/ILl I 1'2 ;o4 t1'i I IZ Ia_!_ ;'f'f. I ..1_ I Ztf !i'i I .J.!; .i. ;~/1 • Expirl 

•------+------------------------------+---------+---------+--------+ ~I a2. 19-' I JLI/ I 63 I ?f I _!!.Jifr;3_ ;.;..{ I ....!f I .1 ;td I " Date I 
I I TLI / I GROSS I SAMPLE I lL : J.Q_q. ~' Jl. : ~. ~. JL : ~ .. t-· _ : _ I " Time I 

IS#.crdl SAMPLE I CLIENT I WEIGHT I SIZE I _Q./_._I_ng/ILl I ~ng/ILl I ~ng/ILl I ~ng/ILl I " Cone. I 

I I ID I SAMPLE ID I Before After I ~ I 'fO ILl I 1./(J ILl I l/o ILl I iP ILl I " Vol. I 

+------+------------------------------+---------+---------+--------+-------------+-------------+-------------+-------------+--------+ 
I I 204-92-10A-D I -. I _ I ( I I I I / L IAny Lef~l 
I 010 I M23-FB-2 I I I I ..5..6 I I I )PfY\ I yes!e_) 
+------+------------------------------+---------+---------+--------+--------~-+-------------+-------------+-------------+--------+ 
I I 204-92-llA-D I I I I I I I !Any Leftl 

1011 I M23-FB-3 I - I .- I f I 5-Drv--...._ I I I / /VV\ I yes@ I 
+------+------------------------------+---------+---------+--------+-------------+-------------+-------------+-~! __ : ___ +--------+ 
I I 204-92-12A-D I I I I I I I !Any Leftl 

I 012 I M23-RB-1-4 I - I - I l I .5£3(-v-..... I I I ftrv- I yes@) I 
+------+------------------------------+---------+---------+--------+-------------+-------------+-------------+-------------+--------+ 
I I TLI LCS I I I I I~ I~ I y Left I 

I013 I TLI LCS I - I - I \ I 5£~ I L b I ~Pt~ I .S-6/'L-- I yes I 
+------+------------------------------+---------+---------+--------+-------------+---~--~-+-------------+-------------+--------+ 
I I TLI LCSD I I I I / 11. If I ¥ I / J I~ Left I 

I014 I TLI LCSD I - I - I / 1-.J-tJ~ I _/l.Y'A I j t~ 1""- I )/)(V' I ye~ I 

+------+------------------------------+---------+---------+--------+-------------+---2~------+-------------+-------------+--------+ 
!Any Leftl 

I yes/no I 

+------+------------------------------+---------+---------+--------+-------------+-------------+-------------+-------------+--------+ 
IAny Leftl 

I yes/no I 

+------+------------------------------+---------+---------+--------+-------------+-------------+-------------+-------------+--------+ 
1!-nY Leftl 

I yes/no 1-

+------+------------------------------+---------+---------+--------+-------------+-------------+-------------+-------------+--------+ 
IAny Leftl 

I yes/no I 

+------+------------------------------+---------+---------+--------+-------------+-------------+-------------+-------------+--------+ 
IAny Leftl 

I yes/no I 
·----+------------------------------+---------+---------+--------+-------------+-------------+-------:-----+-------------+--------+ 
~oss weight of sample container + sample before/after aliquot removal. 

mments =--=)::....~ov...,.{-=-f:....:.../C6_5u.J-f.;..._;;~f ~:....:..:¥._2 _(;::_l_of_ii_P_It_H )_v_~--~-~ _'1i_LI_'-c-.~.:s/:..._L_C s_D_. _f ,e-1-p_re_,_f~ __ v/._U_· -={_ii_O_Y_22_S----=):..___ 

~ .f.:w I IZ:t 1:> !4_ 

I 
I 
I 
I 
I 72i.J 
I 
I 
I 

Initials: Date: _1_1_ I 
,-------------------------------------------------------------------------------------------------------------------------1 
~f both SPIKER AND OBSERVER must be entered. XXXXX • Gross Weight not provided for WATER Samples. I 
------------------------------------------------------------------------------------------------REV 05/27/97 (PSTMF 7)--+ 
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PAGE 1 OF 1 
+----------------------------------------------------------------------------------------------------------------------+ 

TRIANGLE LABORATORIES, INC. 
DIOXIN SAMPLE EXTRACTION and CLEANUP TRACKING FORM 

TLI Project No.: 45399 

1===================+========+========+====~===+========+========+===·====+========+========+========+==·=====+========1 

: :~~ ::~:: and 1 ~ : z_ 1 ~ : ~~ ct : 5 : 1 b I b : ~ '1 I 1 I ~ : C'[ I 

1===================+========+=;(=====+========+========+========+========+========+========+========+========+=\J[====I 

i -~~~-:~:~---------1~;~_!1~-~-lh.~fbl--=--l-~.------L~Lt;;{j?!t:l&~q]l~tL~)~~- i 
I oo1 I I I I Q..:(£'#1 J:-:10 I I I I I I v I 

i-~~~:;;;~:~------ -~-- ---- _; __ -- -- _; ____ ---~-~1]~- --~~~~~---- -- _;_ ---- __ ; ___ --- _; ___ ---- ;_-- ----~~ Ftl~~ i 
:-~~~:~~:~~:~ _______ ; __ -----+---- ---+---- ___ ;_~~J_q~; ____ ~_; ___ ----+---- ---+------ -+----- --+--- ----!~11? __ : 
I oo3 I I ~p I ,f},f{}iJ I I I 

I 2o4-92-3A-o I I 'fH~~~~vl "i'/f-(,~ I I I 
1-------------------+-- -----+---- ---+--- ----+--------+--------+-- -----+---- ---+----- --+----- --+--- ----+---- ---1 

I oo4 I I I I I 
I 204-92-4A-D I I - I I I I I I I 

:-----~~~-----------~-- -----+---- ---+--- ----+--------~--------~-- -----~----)---~--------~----- --+--- ----~----r---: 
I 204-92-5A-D I - I - I I I I I I I I 

: -::::::~:~::-------:--- ----·----- --·--- ----:-=---:--=--:--~-----:---r-:---- ---·---- ---·---- ---:---r---: 
:-----~~~-----------~--- ----+----- --+--- ----~--------~--------~--r-----~---r----~--- ----+--- ----~---- ---~~;;~---l 
I 204-92-7A-D I I I I - I I I I I I ~\ .-M 
1-------------"-----+--- ----+----- --+-- -----+--------+--------+-+------+--- ----·--~-----+--- ----+--- ----+--- ---1 

i ~~~:~~~ ~~:~---- ---!1t J ---~----- --il-t; -- --!1--- -- ---!~-=- --!1-~--- -!~--- - -il zp- ----!~-- -- ---!1 ~-:lli-- --;-!I 

1 ,,._,_,,_o 1 0~/o~i I 1/' it~ 
I===================+========+===== =+========+========+========+========+========+========+========+=--~=+~=======1 
I Enter the procedure number below into the box at the top of each column to signify the step 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 Time On : Time Off I 
I -- --<€ixhliii,) l Jar I Sep Funnel I Steam Dist I Cont LL I ASE I Waste Dilution I 
I @SPIKE AFTER EXT'N I 
I ~ADD TRIDECANE . Lot# "lJdf/1$1?/ I 
I ROTOVAP ~ 1__ 40mL ef: 10titr.) G DryneB!) ) S<~..,pl-t5> 00 IJ ooZ,7>0:3 J PMfs J)r Z C'i>,., bit'( • I 
I ®coMBINE __ __ I 
I {!)(@!LIP. DETERM. -- -- 20%/80% I 
I (2) SOLVENT EXCHANGE I 
1 (!1> CLEANUP 'iS_~ 1 DSP 225 1 DSP 115 1 osp 215 1 DSP 267 · 1 other'· I 
I (3} TRANSFER ~ _;z_ I 
I 10) ADDITIONAL CLEANUP __ Mod. DSP 260 I DSP 225 I DSP 115 I DSP 215 I DSP 267 I DSP260(10g) I 
I 11) FINAL TRANSFER -- -- I 
I====================================================================================================================== I 
I Comments: I 

I 
+==============================================================================================Rev 11/25/97 (PSTMF 4)==+ 
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,----------------------------------------------------------------------------------------------------------------------+ 
TRIANGLE LABORATORIES, INC. 

DIOXIN SAMPLE EXTRACTION and CLEANUP TRACKING FORM 
TLI Project No.: 45399 

J===================+====~===+========+====~===+=====s==+========+========+========+========+========+========+========J 

I Ext S# . crd and I 1 I Z. I ~ I U I c::- I 1 I 1 I / I I J I -q. I Cc I Cl I 
I TLI Number I I I I l q I J I '1 P I lo I 1 q I I \) I / I 

I o1o lft~ I ~~ I f"!P! I I I r:/.0 jJ I lL(Cj.i I t;l\i,D I ,~f!l I ' I 

l===================+========+========+========+========+========+========+=~===~=+========+========+t:f-== == -=======1 

: -~~~~~~~~~~~~------~~~{0_~(~~~-~~- --~-~!5~~--=--~--=--~--tj_t_~t£~!~Ptl~-~6~-4~5!-~~li ~~'1~-~-~ - --1 
I on I I I I -I I I I I I I I 
I 204-92-llA-o I I I I I I I I I I I I 
1-------------------+--- ----+----- --+--- ----+--------+--------+----- --+---- ---+---- ---+---- ---+-- -----+-- -----1 
I 012 I --1 _ I 
I 204-92-12A-D I I I 
1-------------------+-- -----+----- --+--- ----+--------+--------+---- ---+--- ----+--- ----+-- -----+--- ----1 

I o13 I I - I_ I 
I TLI LCS I I I I I I I 

:-~~:-~~:~----------:~~~-:----- --:-- -----:~---:---~--:--- ----:-(;!----:--------:-- ;----:~~~-~~--: 
1-------------------·--------·----- --·--------·--------·--------·--------·--------·--------·--------·-i'J:; ___ ._1/,-~i;lb 
: : : :~\\\vi 
1-------------------+--------+--------+--------+--------+--------+--------+--------+--------+--------+--------+--------l 

l-------------------+--------+--------+--------+--------+--------+--------+--------+--------+--------+--------+--------1 

I 
I 

1-------------------+--------+--------+--------+--------+--------+--------+--------+--------+--------+--------+--------l 

I 
I 

l-------------------+--------+--------+--------+--------+--------+--------+--------+--------+--------+--------+--------1 

1===================+========+========+========+========+========+========+========+========+========+========+~=======1 
I Enter the procedure number below into the box at the top of each column to signify the stP.p performP.d. I 
I Initial and date each sample for each numbered procedure performed. I 

I I 
I# ...... PROCEDURE .... SOP.# .. v .. DETAILS (circle) I 
I @ EXTRACTION Time On : Time Off I 
I --- --~~Jar I Sep Funnel I Steam Dist I Cant LL I ASE I Waste Dilution I 

I ~ SPIKE AFTER EXT. N I 
I ADD TRIDECANE Lot# 7kf/ '5 1 7/ I 

I ROTOVAP _J:zi.:4 __ 40mL ~Q~ I 

I @ COMBINE --- -- I 
I GJC!!!}ILIP. DETERM. 20%ISO'Ir 0%150\- 5rnl:~30mL Other I 
I (Z) SOLVENT EXCHANGE --- --. Iso-Octane Lot# ]7/vq Heptane Lot_#__ I 
I~ CLEANUP "·~ <Q§P ~62:)1 DSP 225 I DSP 115 I DSP 215 I DSP 267 I Other I 
I (!) TRANSFER .c:Ol..--~ I 
I 10) ADDITIONAL CLEANUP Mod. DSP 260 I DSP 225 I DSP 115 I DSP 215 I DSP 267 I DSP260 (.lOg) I 
I 11) FINAL TRANSFER --- -- I 
!======================================================================================================================! 

Comments: 
i .. 

+==============================================================================================Rev· 11/2 5 I~ 7 ( PSTMF 4) ==+ 
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+------------------------------------------------------------------------------+ 

TRIANGLE LABORATORIES, INC. 
Transfer Chain-of-Custody Form 

Project 45399 

Transfer From: DWLH5 To: DMS5 

Initials .. Date ....... 

Released by: ~ ~-1-;-ifJ 
Accepted by: \P'= \1_;i_;~~ 

Time,_ .. 

1L_: lV':j ;J 

<6 :~ ----
+------------------------------------------------------------------------------+ 

MILES. ID. . . . . . . . TLI No. . . . . . Cust . Id ................. . 

45399-
45399-
45399-
45399-
45399-
45399-
45399-
45399-
45399-
45399-
45399-
45399-
45399-
45399-
45399-

-000 
-001 
-002 
-003 
-004 
-005 
-006 
-007 
-008 
-009 
-010 
-011 
-012 
-013 
-014 

TLI Blank 
204-92-1A-D 
204-92-2A-D 
204-92-3A-D 
204-92-4A-D 
204-92-5A-D 
204-92-6A-D 
204-92-7A-D 
204-92-BA-D 
204-92-9A-D 
204-92-10A-D 
204-92-11A-D 
204-92-12A-D 
TLI LCS 
TLI LCSD 

TLI M23 Blank 
M23-I-1 
M23-I-2 
M23-I-3 
M23-I-4 
M23-0-1 
M23-0-2 
M23-0-3 
M23-0-4 
M23-FB-1 
M23-FB-2 
M23-FB-3 
M23-RB-1-4 
TLI LCS 
TLI LCSD 

+-------------------------------------------------------XfrCOC (Rev 11/01/94)--+ 
Additional comments or instructions: 
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+-----------------------------------------------------------------------------------------------------------------------------------+ 

Method: Method 23: T-0, Toluene Combined 

Required Detection Limit: 0.05 ng 

TRIANGLE LABORATORIES, INC. 

HR GCIHRMS ANALYSIS +-------------------+ 
jPROJECT: 45399 

+-----------------------------------------------------------------------------------------------------------------------------------+ 
SAMPLE INFORMATION RS Cone 

1ST COLUMN 2ND COLUMN 20 ~l @ 100.0 PGI~l 

+-----------------------------------------------------------------------------------------------------------------------------------+ 
TLI I 

jS#.crdj SAMPLE ID I CLIENT 

I GCIMS FILENAME !CONFIRM !CONFIRM FILENAME jUSF-RS 

I COLUMN: JtL I I COLUMN: v &z.2 ~ I VOLUME 

jUSF-RS jANALYSIS 

IINIT. !COMMENTS 

I I I SAMPLE ID I I I ISOLN ID jDATE I 

+-----------------------------------------------------------------------------------------------------------------------------------+ 
I TLI Blank I I I I Z.O rd. I ["kli I I 

1ooo TLI M23 Blank I 11 J I '1-" I f'J~/J6j 11 ,_ 3 ltl./'l <:t(l I 

+---------------------------------- ---- JA.S ..il.n. ?f$_ ------------- _,_-----------------~-~A.------- ------------------------------ -+ 
I I 204-92-lA-o I I I I I 

joo1 I M23-I-l 1\J~~~ Ot1-- I Y I f)'S J. I I 
+-----------------------------------------------------------------------1--~~-~--------- ---------- --------------------------------+ 
I I 204-92-2A-o I I I I I I I 

1 ao2 1 M23-I-2 1 , . .c. ~tot 'r 1 y 1 c; 7 1 
> 0 -::v 1 1 1 1 

+---------------------------------------~:£ _____________________ ( __ ~ _______ ] _________ ---------- --------------------------------+ 
I I 204-92-3A-o I I I I I I I 

~~~~- __ ~ ______________________ ~~~ ~~ ~~ _ ~ :1"9_'?)_,_ '}~ -~- __ ~ ___ X ___ ~-1 j & _ (.) ~ b ___ ~ _ __ _ _ _____ ~ _ _ _ _ ____ ~ _________ -- -------------- -~ 
I I 2 o4- 92- 4A- o I I I I I I . I 

1oo4 1 M23-I-4 1 Tll~l 'iS"~ 1 'I 1 ~~ .l 
1 

l 01 1 1 1 1 

+-----------------------------------------------------------------j ___ 3/ __________________ --------- --------------------------------+ 
I I 204-92-SA-o I I I I I I I 
joos I M23-o-l I "'f'l.'il \C'\S~ I y I D), I I I I 

+------------------------------------------------------------------t __ c?_J_~ __ l_~--------- ---------- -------------------------------+ 
I I 204-92-GA-o I I J I I · I 
j006 I M23-0-2 I l"lyV1i~U I 1 I I I 
+-- ---------------------------------------- _·_- -------------------- f_ S'.0 _ _I_ }_1_ j ___ ------- ---------- --------------- ~--- ----------- -+ 
I I 204-92-7A-D I I I I I 
I007 I M23-0-3 I 5~'11 .. /)u) I y I osJ I I 
+-----------------------------------------------------------------J- -~-!_)_(_~--------- --------- --------------------------------+ 
I I 204-92-SA-o I I I I I I I 

~~~~---~----------------------~~~~~~:-~--~-~:-~~~~~--~---~---~-~j_L~L) _______ ~----- -----~---- ----~------------------~-------~ 
204-92-9A-D 

1oo9 M23-FB-l S"'-'i'~v)o"1 ~ fq<t;r3fi 
+---------------------------------------------------------------------------------------- --------- -------------------------------+ 

I 204-92-lOA-D I I ~ 
jOlO I M23-FB-2 I )'\i 't..'1~i I y I pq f 1!/C, I I I I 
+-----------------------------------------------------------------------------------------------------------------------------------+ 
I I 204-92-llA-D I . I " I I t:b~ I ~ I I I 
jon 1 M23-FB-3 I )'\'6"-''l o\ I ( I t0Cf1t"S)0 I('__ I\{\~\~~ I I 
+-----------------------------------------------------------------g------------------~lr~---------------------------------------+ 

Comments: 
/ I .~ I If. I It-, If/! (/1r 
~(t.. PO? Mf!t4'"ht luwG Q-!rnt.. M!t.AII ~ vikttl. bMei ,~ ,l_s~ v"~. I' Type: A 

Spike F~le: SPMIT204 

Amt of Extract: SO% 

+-----------------------------------------------------------------------------------------------------------REV 03/07195 (PSTMF 6)--+ 



PAGE 2 OF 2 

+-----------------------------------------------------------------------------------------------------------------------------------+ 

Method: Method 23: T-0, Toluene Combined 

Required Detection Limit: 0.05 ng 

TRIANGLE LABORATORIES, INC. 

HR GCIHRMS ANALYSIS +-------------------+ 
!PROJECT: 45399 

+-----------------------------------------------------------------------------------------------------------------------------------+ 
SAMPLE INFORMATION RS Cone 

lST COLUMN 2ND COLUMN 20 ~1 @ 100.0 PGI~l 

+-----------------------------------------------------------------------------------------------------------------------------------+ 
TLI I I GCIMS FILENAME !CONFIRM !CONFIRM FILENAME IUSF-RS IUSF-RS !ANALYSIS 

IS#. crd I SAMPLE ID I CLIENT I COLUMN: __ I I COLUMN: 'P'J?t( I VOLUME I !NIT. I COMMENTS 

I I I SAMPLE ID I I I ISOLN ID IDATE I 

~------~-~~:~~~~:~~~~-----------------~----------------~--------~------------------~-~-~-----~~-~----~--------------------------~ 

I 012 I M23-RB-l-4 I <)q_S' t:) t u I I ('j>tiy 1 'j;l-1 I R- I '-1. ~ 'i( I I 

+-----------------------------------------------------------------------------------~31L------------------------------------------+ 
I I TLI LCS I I ....__, I I \ I l I I 

I 0 l3 I TLI LCS I ') '\ '8 t.) l I I I I -!.- I } I I 

+-----------------------------------------------------------------------------------------------------------------------------------+ 
I I TLI LCSD I I I I l¢ .Jl. I l~/ I I 

IOl4 I TLI LCSD I SUI. 1'1.">11..- I ( i I 3'fJ\ I lf/"1 1J I . I 

+-----------------------------------------------------------------------------------~--------------------------------------------+ 

+-----------------------------------------------------------------------------------------------------------------------------------+ 

+-----------------------------------------------------------------------------------------------------------------------------------+ 

+-----------------------------------------------------------------------------------------------------------------------------------+ 

+-----------------------------------------------------------------------------------------------------------------------------------+ 

+-----------------------------------------------------------------------------------------------------------------------------------+ 

+-----------------------------------------------------------------------------------------------------------------------------------+ 

+-----------------------------------------------------------------------------------------------------------------------------------+ 

+-----------------------------------------------------------------------------------------------------------------------------------+ 

+-----------------------------------------------------------------------------------------------------------------------------------+ 

Comments: Type: A 

Spike File: SPMIT204 

Amt of Extract: sot 
+-----------------------------------------------------------------------------------------------------------REV 03107195 (PSTMF 6)--+ 

27 



• 
** 

Triangle Laboratories, Inc. 
Run Log 

Instrument ID Column Tvpe Column ID Plot Name lnj. Vol. Acquisition 

+nt; ,---------, D~S -s'l/2 ilY 4{ --c~ ~ d)A Q . us 
J)G__ 

Signature 

Filename Date* I Time* I Project # I Sample# I No. I Client Sample ID I Syr I 332 I Operator/Date 

.£j') ~z~oo I I 1411., '? 16 "" 69 ?"A I (; I '5~l(o~7 Z: I L =b I I r=I£Prlt':f!CJ? 
~ 

7<38£.-?o( I I R W~r 
0~5'270"2..- I ~ I IU ~&tc.~ I { jiLl LV~ B~{( I w w 

G/C 

N'D€SV5 

'1/1 "KI!t 't 
·oat~ 

Comments-

. ~ I I~~ '1 J~ .. ,.~,,qlz f ?eJ~ e~~ I~ 7~ 0 '1t6 P.(? 'ift=t-~ I fl// ~ l~'l/11/fY 
'q r2.1. q f I 't/r11rrl';} i I tr)f' ~ I btA. I o I o t 1< tv(.f-u· l~~t.-t !" 

t 1f1 i-, I 2: t 'f I J / I !}(~h. I I lfL1-'u~hr ~(""h 
~t11l't!{Vfn 5:11 I tfflll'f I'L~~-IT-m- I 2_l5arvl1 rrvt~v 

'I, 1 Jw»v'o/1 r; ttr 
f.l 
E-5'" 

,-,;z 
"" 

I 

t¥ l,h 0 tt 5'f J:jj In r-t~--r n: I 1:1 fo3-~t;t; r6j~fc rw.JAJ J,/ I I ,J/~ 

r!Vtl t,w.- J) ~ I:; , 

'1 (t.J!.-4- ~-r~ l2 o''f-h-7/11 ~~l f"l fb 1-01 r I d.t ~ I lt;:;'f/lflfd Nt ~ /1#1o!lflf tf/1T 

gq'6'-~o2 I L{l~~~rl ~·.'L 1 

Sct~'l-)ts·~ I I I Cf~11' ---
~q~ 1}J6\.\ I \V I i~·.~~ 

S't<(~1U s M\\i\\i I \blJR I4S)~9 
Transcribed froin chromatographic data 
Dated initials required 

&cVLA 1-1 R!-ctl\vk IAA.l~ II"?~ IJi.., ~ttrt£t,y 
sq~q~ I --f 82'to/l~()(e?tc~ lDI \1~ l 5~jJ)L ~/LYl~tVJ~tUtl ~y5S~CT~1-'~'~' 
{eO)'IS f) 1-1 f-S llO I A0rrn I '""~ llfL '-'1ll8'[4-r(l cltNl ~ ·'VI" 

'L~~"-<\1-J1A~ 1 I t-t&~- ()-~ I ~10 I ~~')I DLY{t~(w· 
ConCal Due: ] .. 22 {~(),~ ~"J IGI~YDP ovtr) 
ConCal Due: -----

SM1/qa/forms/hrrunlog. doc (02/05/97) 

5 ·w·L ,,~ ~~ w; ..... 1\ .,, .. '1' 

2~8 
Page: ____ _ 



Instrument ID ColumnTvpe 

10'5 oos 

Filename Date* Time* Project# 

SC\~'L~(o llfllKl~~ n.:. l t. YS'J'l9 

Sq% --01 1;) 
, 

\~·. s~ . 
'S?t~ '1.0Dg \~·.4"\ 
sq~L-.),q 1\.\'.~ 

set~~:, 10 I,.-/~ 

sq~'"L) u I· (p" -z., il 
~l\<('V~\1. lb4~ '1~)~~ 

sq o1;) \ '3 thV USl-1 ~) 

s·q~V)\~ u '-~ ~, J/ 
~c\<('lL) l'7 "\\\1\\~ J9~ L\')v\~ 

S~JLlJ I b 411Bf~:S 19.07 ~ J('&.foJ 

I ~<;a, ,_1 11- vfta..J~?.. "Zf7 'f ( -
I 

i~9~ 1-J ,~ \{/,?,kg l ( )h -
* 
** 

Transcribed ·rrom chromatographic data 
Dated initials required 

SM1/qa/forms/hrrunlog.doc (02/05197) 

Triangle Laboratories, Inc. 
Run Log , 

Column ID Plot Name lnj. Vol. Acquisition G/C 

.5h')~v1 \ {OCr-.. c),~~ US ~f'M:SiJS 

hL<-
Signature 

Ct /1 </105<--
~ 

Sample# No. Client Sample ID Syr 332 Operator/Date Comments-

'L \j\1\-C\'L--<tsrt ·v <6' f-.1'Z-J- u- '1 INto '~~ [)Ly 'lt ~t"'~ 
f\. ·-'1ft{ c, M 1.:') .• f- V-I • I ~·~ 

~5 

-\~~.10 to M'L> .. ~rs ·'2-
f."7_ 
E-~ 

IV -1\-~- H Mv;- ~f3 ..-""3 
). 'J 
c:::s 

~'+~Z. -\tA---p (7__. h{;)- R() ·-l-~ r.h 
£~ 

-((.A LL ~ () lU Ct-5 ¥:9 
t-(' 

-ru u.~o ()f (L--1 Gv"S 0 'f .. 8 
(.( 

{LA 6le11k. 0 (LA Soli c::( ~Leu1 k- 9.'~ 
r.,( 

z,ovt..q&-' I <;v,·l ~Clfl"(J4-I'{ Jl (, I '\1~ £.b 

'L-0''\·qb- 2_ '2/ 'Su1·l s:'C~ lt 1t- z... t«[o G;.":J- DL vt /ud"- ~ s:,(' 

b.-' 
Jo4. ?b- j .l k?>O""-t"" f"' t11A1 j~,fo til M-o £( HL t.tf,t2/9.t;. 

u 

'1-{ b."~ 
0'b~f:, - ~l.-~0 I..,N.,Q_ lB. 0 _{ ( ML l(J,g{r~ GooJ. "-'-.& ~Ul o.-J ... 

/ <:r ' (oObl.f\- - p,hAff>"\_bl~ L..JJ lL& .. trtd.k _j12 IYL lfl1 G l ~, -- --- --- ----

ConCal Due: :1 l"· 'l-~ 
ConCal Due: ------

Page: 3!$ 



• 
•• 

Instrument ID Column Type 

i<JT J'J6CS 

Filename Date* Time• Project# 

1Q<t;l~Yo ~ 1{W6 /&:;Q q ('~lll 
(q~l£141 I J.'d=f 

Tq~ jCIY'Z... {7:s~ 

""(t\~ let~~ \:!1 
\CO:y&.. v 

Ttt<6 tq~y ~ t1l~ \q:~ C11SC\ t 

¥15\q'tJ ~·;;tiJ 
. 

· Tq~ ICN(o ~,··1e -
Ttt~lq~7 

~/ ::>:J~(~ -
L1. ,(J c..JL .. J:r, I 

I '1-,v 'U .,-J lt.Or/ 

Cjt{q I 
I 

~ I q)O 
~ qrs-1 -----v ---~~ L/r--1 

._.., ft:JVrf 

Transcribed from chromatographic data 
Dated initials·required 

sM1/qa/forms/hrrunlog. doc (02105/97) 

Run Log 

Column ID Plot Name lnj. Vol. Acquisition G/C 

:J(/)y7:~s· Tr.G>. d .QAQ us 
I 

Sample# 

n1tl-k Cclj hYI I 
l. 

~ 
I 

\0 4 
ttl,lk t~r~~~~ 5 
&o(o'JP 

y:{(_pq6 

lou'S ~(_ 
lt.--:1. 

t;t:..rp-

.;bs -<:J"y-? 

~-":s'-{-1 -L---

do5 ':;ly -2-

ti-'J LC~ 

No. Client Sample ID Syr 

1 11MIGk 's (cs ~yt tt ~turAt I Me() 
I 

'75 I {h I 

~ H~ 

(O ~ #~ ~· 

I l ('(q,ll's W~» '15tt1'P£f 5 furlo 
- ~ht::- (--\~t'L_ 

C6Z?O /1013 r!CA111./ 
(n-o 

- :t£3 

- ~ <":::> lb£:.'> 64-f--1-, 
/) ......, •'-"-- nr 

I .:.L •?--J -UTa1L 

3 q8ot2>~ \'h..Qih~Ukr - -
-t- ~~-= l;oel 

\ 

z q S 0 I jt(:: fu'l.~ d \ 
L.I 

I I /L C::::'-_::> l.(.Uib 

ConCaiOue: -----------
ConCaiDue: ------------

DG---
Signature 

332 Operator/Date 

4.tf H ... ,oL- ~ t 1/q~ 
"3.Cf t:s fl 
c.ft3 I 

->s 
'--ll3 w '1')-

4 .. 1,,.-
'1 \ DL '1b1(qt 

171 ~e '-{ \ ,.., 1 f"' 
'5" \ q 

~s- 613 <-t/ ,_,f f& 

~3 f!f3 vft.., I rc .~~--

'::;;:;:"" 

1---I--" 

" v 
Jln_1, L8 UYII 1 'T' 

ND6Sv5 

'-1/1 ?ite"l& 

Comments** 

~ ~2-c;.o eB4In/~ ! 

f(Jf,_,j(e, b~ ,r~ 
,, ~ , J-.A""' f: / l J7' 't r 

1~ 
Page: ____ _ 

I 

I 

I 

I 

I 



Instrument ID Column Type 

(01 ~~s-

Triangle Laboratories, Inc. 

Column ID 

-ll~-~ \53 5 

Run Log 

Plot Name 

(6~ 

lnj. Vol. 

~'6c..J 

Acquisition 

ucs 

~~~ signatUre 

G/C 

dei6SL6 

JtfJ/fB 
roate 

Syr I 332 I Operator/Date Client Sample ID Comments** Filename I Date* I Time* I Project # I Sample# I No. 

I LJ"' 16v·JF ' 1-T6'3: t: c:'S n 1-Ti 1 CJ L c ~D I &<..<=/; I I BB Cf he (,,. l.n4' c:0> ~ ~ '{?IP1t \ f• ""',. ~ 
l0\'1-J-J ·- ·---· . 

~~ rl 1 '> ( Vtf11( hJf 4-]lf 'tJr ( 

5"2. lf-11 f/9( :;L~1o 

. 5) I Yl177ft 3~d' 

5"1 Y!rv(( l:7J 

~ V/fr/tr ~: 'tP v 
J; 1}(. ~IY/fi' (J':(.':J~ tt:JVIOrf 

r~ rl 1 'i7 ~llll\( ole. tt1 't '}jq 1 

70 ~llol4f LXt'5f I 

v f1f \{ t \'~ (I{! l~vt~ d ./ 
n n f ' o I \tl\-6l't<t <=t.-z,~ Y7~f1 

1--rct ~l1Ct ( l\~~i\~t cy,)~ 

--cct~L<{(c~ Y\\i~~ t lY, W-\ 
• 
•• 

Transcribed from chromatographic data 
Dated initials required 

srvr1/qa/formslhrrunlog. doc (02/05/97) 

-- -
I)( f4ht·~ 0 eLI 111'2) IJ(rm,~ l~.l, I 'k II~ Y/1 r/'tf' 

7_oC)- y't-) } m 12 r~ 111rfV 11-41 f I ~~ 
10f-C]{ -( I ct flJ 12 , ~ [ rYJ -t r I I I t lrr 
lo?,CJli-L ~ 1 ron'(=- (inc.- z. 1 1 1 ~~ 

L,C'; ~ c C} I I I ~r 

LC5!) ) LCf;)J I J; I~; ri/ ~ 
-.;:;;> 

2.fJ{-f1.-)1- -/} J 1111-)-I-3 1M I ~·1 I ~'t/IT/f( 
~ 'f- tt -r11- -IJ _t 
2.6'(-?1 -~ ·tJ ) 

1;1 I f' I ~ L}- r -v 
~~I {pt,l v ~ f}11}-0-( 

l D'f- p-t/J-P h /Jtl1..]-0-1_ JJ.ul11 I ~·hi ~'f/1111 r 
~u~ll\ ·- K.!-vhM- ~ l~Y.loLYitr{M' 
<)t\G1t) I- ncro)llfl·) fr~~ (O 

\r-1\,l.l I ~,1 I P\) l lpl. l~t;OO,uG-r>O '""""{)L-'-'-{(~·i"-1 
tt} &') 0) l- vt l~~\0 

/ 
' 

ConCal Due: 1 : f r 
ConCal Due: ----- ~1 

1 0'·· ·., 
\:~i ;'.·.\i:,~.:~: 

Page: · ,biJ, 



Jo§trument JD Column Type 

'lb~ ""bB-5 

Filename Date* Time* Project# 

uq~b1~!, 
Lf ,,~,ftt ~s( %3<tlf) 

Uq~61~~ tt}l5h~ S~l 4S~~~\~ 

U qib?t,_S ~Jif>]ct1 (J·,'l_ 1 L{l53~ I ~ 

U ~fD H6 y{l~q~ I ~)1 'trJn tJ 

ucu-~ 1v1 c.tll>fq~ l-.1'L 4SS15US 

vq~ lJlCQls' l{{l)~ q·dt 
\)ct<t5 Ul Co9 ~{\1\'t~ IDii'L -----
uq_~1o ~ ll)~ v \ 'L',l)~ -
\) qc-ro1'1 \ Lt\ \)1~¥ t)'.f l 
uq~L. ctlbl~\ i\,l',\'1 

Vf1~ ~\\~\lt'-. \Sf"L YSli1) 

vq<61J11Y 4h7\ ~ f{ \ ~~ ~c\ l-\)4'1) 

* 
** 

V1l'U1'75 4h1~~ tl,~k '-i~ ")'t51 A 

Transcribed from chromatographic data 
Dated Initials required 

&M1/qa/formslhrrunlog. doc ( 02105/97) 

Triangle LP~oratories, Inc. 
f Log 

Column JD Plot Name · lnj. Vol. Acquisition G/C 
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TRIANGLE LABORATORIES OF RTP, INC. 
Sample Result Summary for Project 45399 

Method MIT2 Analysis (DB-5) 

Page 1 
04/21/98 

===================================================================================== 
Data File U980780 W981017 W981018 T981957 
Sample ID TLI M23 Blank M23-I-1 M23-I-2 M23-I-3 

Units ng ng ng ng 
Extraction Date 04/03/98 04/03/98 04/03/98 04/03/98 
Analysis Date 04/15/98 04/16/98 04/16/98 04/18/98 
Instrument u w w T 
Matrix XAD M23 M23 M23 
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 
TOTAL HxCDD 
TOTAL HpCDD 
TOTAL TCDF 
TOTAL PeCDF 
TOTAL HxCDF 
TOTAL HpCDF 

(0.002) 
(0.002) 
(0.003) 
(0.002) 
(0.002) 
(0.003) 
0.01 J 

{0.004}J 
(0.002) 
(0.002) 
(0.002) 
(0.002) 
(0.002) 
(0.002) 
(0.002) 
(0.002) 
(0.003) 
(0.002) 
(0.002) 
(0.002) 
(0.003) 
{0.004} 
(0.002) 
(0.002) 
(0.002) 

(0.03) 
(0.05) 
(0.06) 
(0.06) 
(0.06) 
( 0. 09) 
( 0 .1) 
0.05 B 

(0.03) 
(0.04) 
(0.04) 
(0.04) 
(0.04) 
(0.05) 
(0.06) 
(0.08) 
(0 .1) 
( 0. 03) 
(0.05) 
(0.06) 
(0.09) 
0.09 

{0.06} 
(0.04) 
(0.06) 

Other Standards Percent Recovery Summary (% Rec) 
37Cl-TCDD 87.9 83.3 

Other Standards 
13C12-PeCDF 234 
13C12-HxCDF 478 
13C12-HxCDD 478 
13C12-HpCDF 789 

Percent Recovery 
106 
108 
114 

90.1 

Summary (% 
89.3 
78.3 
75.5 
83.6 

Rec) 

Other Standards Percent Recovery Summary (% Rec) 
13C12-HxCDF 789 84.5 82.4 
13C12-HxCDF 234 81.8 114 

Internal Standards Percent Recovery Summary (% Rec) 
13C12-2378-TCDF 65.8 71.2 
13C12-2378-TCDD 67.9 78.1 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive • Durham, North Carolina 27713 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

(0.04) 
(0.07) 
( 0. 09) 
( 0. 08) 
(0.08) 
( 0 .1) 
{0.29} 
1.5 
0.21 
0.21 
0.10 J 

{0.05} J 
(0.06) 
(0.07) 
{0.05} J 
( 0 .1) 
(0 .1) 
0.25 

{0.11} 
0.07 

( 0 .1) 
12.1 
2.7 
0.33 

{0.05} 

84.7 

88.8 
81.0 
75.6 
85.1 

90.3 
78.2 

73.1 
74.0 

(0.003) 
(0.004) 
(0.007) 
(0.007) 
(0.007) 
(0.01) 
{0.03} JB 

0.02 B 
(0.003) 
(0.003) 
{0.007}J 
{0.004}J 
(0.004) 
(0.005) 
0.009 J 

(0.008) 
(0.02) 
0.01 

(0.004) 
(0.007) 
(0.01) 
0.11 
0.02 
0.01 
0.009 

84.9 

94.9 
87.6 
90.8 
68.1 

80.1 
94.0 

76.6 
71.7 

Pri11ted: 11:23 04/21/98 
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TRIANGLE LABORATORIES OF RTP, INC. 
Sample Result Summary for Project 45399 

Method MIT2 Analysis (DB-5) 

Page 2 
04/21/98 

===================================================================================== 
Data File U980780 W981017 W981018 T981957 
Sample ID TLI M23 Blank M23-I-1 M23-I-2 M23-I-3 

Units ng ng ng ng 
Extraction Date 04/03/98 04/03/98 04/03/98 04/03/98 
Analysis Date 04/15/98 04/16/98 04/16/98 04/18/98 
Instrument u w w T 
Matrix XAD M23 M23 M23 
Extraction Type Soxhlet Soxhlet Soxhlet Soxhlet 
===================================================================================== 
Internal Standards Percent Recovery Summary (% Rec) 
13C12-PeCDF 123 68.6 68.5 
13C12-PeCDD 123 99.4 71.8 
13C12-HxCDF 678 68.1 119 
13C12-HxCDD 678 78.7 115 
13C12-HpCDF 678 83.7 115 
13C12-HpCDD 678 92.5 116 
13C12-0CDD 83.0 103 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive • Durham, North Carolina 27713 
Phone: {919) 544-5729 • Fax: {919) 544-5491 

64.9 72.6 
68.3 80.1 
87.9 101 
93.0 93.2 

100.0 99.8 
107 101 
95.4 65.6 

Printed: 11 :23 Os98 



TRIANGLE LABORATORIES OF RTP, INC. 
Sample Result Summary for Project 45399 

Method MIT2 Analysis (DB-5) 

Page 3 
04/21/98 

===================================================================================== 
Data File T981958 T981959 T981960 S982305 
Sample ID M23-I-4 M23-0-1 M23-0-2 M23-0-3 

Units ng ng ng ng 
Extraction Date 04/03/98 04/03/98 04/03/98 04/03/98 
Analysis Date 04/18/98 04/18/98 04/18/98 04/18/98 
Instrument T T T s 
Matrix M23 M23 M23 M23 
Extraction Type Soxhlet Soxhlet Soxhlet Soxhlet 
===================================================================================== 
Analytes 
2378-TCDD (0.003) (0.01) (0.006) (0.006) 
12378-PeCDD (0.004) (0.02) (0.009) (0.009) 
123478-HxCDD (0.006) (0.02) (0.01) (0.01) 
123678-HxCDD (0.005) (0.02) (0.01) (0.01) 
123789-HxCDD (0.005) (0.02) (0.01) ( 0. 009) 
1234678-HpCDD 0.008 J (0.03) 0.01 J (0.01) 
OCDD 0.04 JB ( 0. OS) {0.03} JB ( 0. 02) 
2378-TCDF 0.34 {0.02} B 0.03 B {0.007}JB 
12378-PeCDF 0.04 J ( 0. 01) ( 0. 006) (0.006) 
23478-PeCDF 0.04 J (0.01) (0.006) ( 0. 006) 
123478-HxCDF 0.01 J ( 0. 01) ( 0. 008) (0.006) 
123678-HxCDF 0.008 J (0.01) (0.007) ( 0. 006) 
234678-HxCDF 0.008 J ( 0. 01) ( 0. 009) (0.007) 
123789-HxCDF (0.004) (0.01) (0.01) ( 0. 008) 
1234678-HpCDF 0.007 J (0.02) {0.01} J (0.01) 
1234789-HpCDF (0.007) ( 0. 02) (0.02) (0.01) 
OCDF (0.02) (0.04) ( 0. 03) (0.01) 
TOTAL TCDD 0.02 0.03 0.08 (0.006) 
TOTAL PeCDD {0.003} (0.02) 0.03 (0.009) 
TOTAL HxCDD 0.01 (0.02) ( 0. 01) (0.01) 
TOTAL HpCDD 0.02 (0.03) 0.01 (0.01) 
TOTAL TCDF 2.6 {0.02} 0.25 {0.007} 
TOTAL PeCDF 0.38 {0.01} 0.02 ( 0. 006) 
TOTAL HxCDF 0.05 (0.01) {0.007} (0.007) 
TOTAL HpCDF 0.007 ( 0. 02) {0.01} ( 0. 01) 

Other Standards Percent Recovery Sununary (% Rec) 
37Cl-TCDD 88.9 92.6 87.1 96.7 

Other Standards Percent Recovery Sununary (% Rec) 
13C12-PeCDF 234 96.0 107 98.8 102 
13C12-HxCDF 478 92.2 91.3 91.0 97.4 
13C12-HxCDD 478 93.2 99.4 95.9 96.5 
13C12-HpCDF 789 76.0 84.8 82.2 95.2 

Other Standards Percent Recovery Summary (% Rec) 
13C12-HxCDF 789 76.1 38.5 v 66.8 62.9 
13C12-HxCDF 234 75.6 39.2 v 73.2 65.3 

Internal Standards Percent Recovery Sununary (% Rec) 
13C12-2378-TCDF 60.6 22.9 v 57.4 54.8 
13C12-2378-TCDD 53.7 22.3 v 54.3 49.0 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive • Durham, North Carolina 27713 Printed: 11:23 04/21/98 
Phone: (919) 544-5729 • Fax: (919) 544-5491 4:el 
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===================================================================================== 
Data File T981958 T981959 T981960 S982305 
Sample ID M23-I-4 M23-0-1 M23-0-2 M23-0-3 

Units ng ng ng ng 
Extraction Date 04/03/98 04/03/98 04/03/98 04/03/98 
Analysis Date 04/18/98 04/18/98 04/18/98 04/18/98 
Instrument T T T s 
Matrix M23 M23 M23 M23 
Extraction Type Soxhlet Soxhlet Soxhlet Soxhlet 
===================================================================================== 
Internal Standards Percent Recovery Summary (% Rec) 
13Cl2-PeCDF 123 63.2 25.6 v 54.4 55.4 
13Cl2-PeCDD 123 69.5 31.3 v 62.6 59.7 
13Cl2-HxCDF 678 72.2 35.4 v 74.0 63.9 
13C12-HxCDD 678 70.5 36.3 v 71.9 72.6 
13C12-HpCDF 678 65.5 33.7 67.7 54.3 
13Cl2-HpCDD 678 68.4 38.7 77.0 65.5 
13C12-0CDD 40.3 25.1 47.7 63.1 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive • Durham, North Carolina 27713 Printed: 11 :23 04/21/98 
Phone: (919) 544-5729 • Fax: (919) 544-5491 tl 



TRIANGLE LABORATORIES OF RTP, INC. 
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Method MIT2 Analysis (DB-5) 
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===================================================================================== 
Data File S982306 5982307 S982308 S982309 
Sample ID M23-0-4 M23-FB-1 M23-FB-2 M23-FB-3 

Units ng ng ng ng 
Extraction Date 04/03/98 04/03/98 04/03/98 04/03/98 
Analysis Date 04/18/98 04/18/98 04/18/98 04/18/98 
Instrument s s s s 
Matrix M23 M23 M23 M23 
Extraction Type Soxhlet Soxhlet Soxhlet Soxhlet 
===================================================================================== 
Analytes 
2378-TCDD (0.004) (0.003) (0.004) (0.003) 
12378-PeCDD (0.006) (0.005) (0.005) (0.005) 
123478-HxCDD (0.008) (0.005) (0.006) (0.005) 
123678-HxCDD ( 0. 007) (0.005) (0.006) ( 0. 005) 
123789-HxCDD (0.007) (0.004) (0.006) (0.005) 
1234678-HpCDD {0.01} J (0.005) (0.006) (0.006) 
OCDD 0.05 JB (0.006) ( 0. 009) (0.008) 
2378-TCDF 0.02 JB (0.002) 0.005 JB ( 0. 002) 
12378-PeCDF (0.004) (0.004) (0.004) (0.004) 
23478-PeCDF (0.004) (0.004) (0.004) (0.004) 
123478-HxCDF (0.005) (0.003) (0.004) (0.004) 
123678-HxCDF (0.005) (0.003) ( 0. 004) (0.003) 
234678-HxCDF (0.006) (0.004) (0.004) (0.004) 
123789-HxCDF (0.006) (0.004) (0.004) (0.004) 
1234678-HpCDF ( 0. 007) (0.004) (0.005) (0.005) 
1234789-HpCDF ( 0. 01) (0.005) (0.006) (0.006) 
OCDF (0.01) (0.004) ( 0. 006) (0.006) 
TOTAL TCDD (0.004) (0.003) (0.004) (0.003) 
TOTAL PeCDD (0.006) (0.005) (0.005) (0.005) 
TOTAL HxCDD {0.009} (0.005) (0.006) ( 0. 005) 
TOTAL HpCDD {0.01} (0.005) (0.006) (0.006) 
TOTAL TCDF 0.17 (0.002) 0.005 ( 0. 002) 
TOTAL PeCDF 0.01 (0.004) (0.004) (0.004) 
TOTAL HxCDF 0.008 (0.004) ( 0. 004) (0.004) 
TOTAL HpCDF ( 0. 008) (0.005) (0.005) 0.008 

Other Standards Percent Recovery Summary (% Rec) 
37Cl-TCDD 91.8 93.5 92.1 93.8 

Other Standards Percent Recovery Summary (% Rec) 
13C12-PeCDF 234 89.7 106 107 99.6 
13C12-HxCDF 478 93.4 90.4 84.6 83.7 
13C12-HxCDD 478 83.8 92.9 85.0 90.3 
13C12-HpCDF 789 104 110 82.6 85.4 

Other Standards Percent Recovery Summary (% Rec) 
13C12-HxCDF 789 87.0 84.9 85.6 88.0 
13C12-HxCDF 234 86.1 87.4 87.6 87.6 

Internal Standards Percent Recovery Summary (% Rec) 
13C12 -23 7 8-TCDF 79.7 74.4 70.4 63.8 
13C12-2378-TCDD 64.1 63.1 66.2 63.4 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive • Durham, North Carolina 27713 Printed: 11:23 04/21/98 
Phone: (919} 544-5729 • Fax: (919} 544-5491 
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TRIANGLE LABORATORIES OF RTP, INC. 
Sample Result Summary for Project 45399 

Method MIT2 Analysis (DB-5) 

Page 6 
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===================================================================================== 
Data File S982306 S982307 S982308 S982309 
Sample ID M23-0-4 M23-FB-1 M23-FB-2 M23-FB-3 

Units ng ng ng ng 
Extraction Date 04/03/98 04/03/98 04/03/98 04/03/98 
Analysis Date 04/18/98 04/18/98 04/18/98 04/18/98 
Instrument s s s s 
Matrix M23 M23 M23 M23 
Extraction Type Soxhlet Soxhlet Soxhlet Soxhlet 
===================================================================================== 
Internal Standards Percent Recovery Summary (% Rec) 
13C12-PeCDF 123 70.7 70.1 72.1 64.2 
13C12-PeCDD 123 68.3 83.6 95.3 74.3 
13C12-HxCDF 678 80.5 72.8 96.7 84.5 
13C12-HxCDD 678 95.3 91.7 104 97.8 
13 C12-HpCDF 67 8 74.4 80.5 102 82.6 
13C12-HpCDD 678 87.2 106 133 99.2 
13C12-0CDD 93.8 119 114 104 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive • Durham, North Carolina 27713 Printed: 11 :23 04/21/98 
Phone: (919) 544-5729 • Fax: (919) 544-5491 43 



TRIANGLE LABORATORIES OF RTP, INC. 
Sample Result Summary for Project 45399 

Method MIT2 Analysis (DB-5) 
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===================================================================================== 
Data File 
Sample ID 

Units 
Extraction Date 
Analysis Date 
Instrument 
Matrix 
Extraction Type 

S982310 
M23-RB-1-4 

ng 
04/03/98 
04/18/98 

s 
M23 

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 
TOTAL HxCDD 
TOTAL HpCDD 
TOTAL TCDF 
TOTAL PeCDF 
TOTAL HxCDF 
TOTAL HpCDF 

Other Standards 
37Cl-TCDD 

Other Standards 
13C12-PeCDF 234 
13C12-HxCDF 478 
13C12-HxCDD 478 
13C12-HpCDF 789 

Other Standards 
13C12-HxCDF 789 
13C12-HxCDF 234 

(0.003) 
(0.004) 
(0.004) 
(0.004) 
(0.004) 
(0.004) 
(0.005) 
(0.002) 
(0.003) 
(0.003) 
(0.003) 
(0.003) 
(0.003) 
(0.003) 
(0.003) 
(0.004) 
(0.004) 
(0.003) 
(0.004) 
(0.004) 
(0.004) 
(0.002) 
(0.003) 
(0.003) 
(0.004) 

Percent Recovery 
83.8 

Percent Recovery 
101 

82.5 
82.5 
95.2 

Percent Recovery 
87.7 
89.1 

Summary (% Rec) 

Summary (% Rec) 

Summary (% Rec) 

Internal Standards Percent Recovery Summary (% Rec) 
13C12-2378-TCDF 66.0 
13C12-2378-TCDD 59.9 

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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===================================================================================== 
Data File 
Sample ID 

Units 
Extraction Date 
Analysis Date 
Instrument 
Matrix 
Extraction Type 

S982310 
M23-RB-1-4 

ng 
04/03/98 
04/18/98 

s 
M23 

Soxhlet 
===================================================================================== 
Internal Standards 
13C12-PeCDF 123 
13C12-PeCDD 123 
13C12-HxCDF 678 
13C12-HxCDD 678 
13C12-HpCDF 678 
13C12-HpCDD 678 
13C12-0CDD 

Percent Recovery Summary (% Rec) 
62.5 
76.1 
81.6 
97.6 
82.8 

101 
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). 
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===================================================================================== 
Data File P981305 P981306 P981307 P981308 
Sample ID TLI M23 Blank M23-I-1 M23-I-2 M23-I-3 

Units ng ng ng ng 
Extraction Date 04/03/98 04/03/98 04/03/98 04/03/98 
Analysis Date 04/16/98 04/16/98 04/16/98 04/16/98 
Instrument p p p p 

Matrix XAD M23 M23 M23 
Extraction Type 

===================================================================================== 
Analytes 
2378-TCDF (0.005) {0.007}JB 

Internal Standards Percent Recovery Summary (% Rec) 
13C12-2378-TCDF 69.2 80.4 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive • Durham, North Carolina 27713 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

0.51 {0.007}JB 

73.5 79.7 

Printed: 21 :38 04/20/98 
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===================================================================================== 
Data File P981309 P981310 P981311 P981312 
Sample ID M23-I-4 M23-0-1 M23-0-2 M23-0-3 

Units ng ng ng ng 
Extraction Date 04/03/98 04/03/98 04/03/98 04/03/98 
Analysis Date 04/16/98 04/16/98 04/16/98 04/16/98 
Instrument p p p p 

Matrix M23 M23 M23 M23 
Extraction Type 

===================================================================================== 
Analytes 
2378-TCDF 0.14 (0.01) 

Internal Standards Percent Recovery Summary (% Rec) 
13C12-2378-TCDF 56.1 21.4 V 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive • Durham, North Carolina 27713 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

0.01 JB (0.007) 

54.0 60.0 

Printed: 21 :38 04/20/98 
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===================================================================================== 
Data File P981317 P981319 
Sample ID M23-0-4 M23-FB-2 

Units ng ng 
Extraction Date 04/03/98 04/03/98 
Analysis Date 04/17/98 04/17/98 
Instrument p p 

Matrix M23 M23 
Extraction Type 

===================================================================================== 
Analytes 
2378-TCDF (0.005) (0.005) 

Internal Standards Percent Recovery Summary (% Rec) 
13C12-2378-TCDF 75.5 73.7 
===================================================================================== 
{Estimated Maximum Possible Concentration}, (Detection Limit). 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive • Durham, North Carolina 27713 Printed: 21 :38 04/20/98 
Phone: (919) 544-5729 • Fax: (919) 544-5491 



Method 8290 Sample Calculations: 

Analyte Concentration 

The concentration or amount of any analyte is calculated using the following expression. 

Aa* Q~ 
C(o) = --------------------

A~ * RRF(a) * W 

Where: 

C<al = concentration or amount of a given analyte 
Ao = integrated current for the characteristic ions of the analyte 
A~ = integrated current of the characteristic ions of the corresponding 

Q~ = 
RRF(ol = 
w = 

Detection Limits 

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 

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<ol = 
2.5 = 
F = 

H = 
A~ = 

Q~ = 
RRF(o) = 
w = 

Rev. 11119/97 

2 * 2.5 * (F *H) * Q~ 
DL!a) = -------------------------------

A~ * RRF(a) * W 

estimated detection limit for a target analyte 
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 

49 



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 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 

Data Flags 
Rev. 11119/97 

Page 1 of2 

5( 



necessarily from a specific isomer) or more saturated signals for a given class of 
compounds. 

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 pentachlorodibenzofuran (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. 

Data Flags 
Rev. 11/19/97 

Page2of2 
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Method 23 Sample Calculations: 

Analyte Concentration 

The concentration or amount of any analyte is calculated using the following expression. 

Where: 

Aa * Q~ 
Aml:fa! = --------------------

A~ * RRFraJ * W 

Am~crl = amount of a given analyte, expressed in nanograms (ng) or picograms 
(pg). 

Ao = integrated current for the characteristic ions of the analyte 
A~ = integrated current of the characteristic ions of the corresponding 

Q~ = 
RRF(cr) = 
w = 

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) 

Detection Limits 

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: 

DLccrl = 
2.5 = 
F = 
H = 
Af3 = 

Q~ = 
RRF(cr) = 
w = 

Rev. 11119/97 

2 * 2.5 * (F *H) * Q~ 
DLraJ = -------------------------------

A~ * RRFra; * 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: 
Client Sample: 

45399 
TLI M23 Blank 

Method 23 PCDD/PCDF Analysis (a) 
Analysis File: U980780 

Client Project: r012.002/Lime Kiln 
Sample Matrix: XAD Date Received: I I 
TLI ID: TLI Blank Date Extracted: 04/03198 

Date Analyzed: 04/15198 

Sample Size: 1.000 Dilution Factor: n/a 
Dry Weight: n/a Blank File: U980780 
GC Column: DB-5 Analyst: ML 

2,3,7,8-TCDD ND 0.002 
1,2,3,7,8-PeCDD ND 0.002 
1,2,3,4, 7 ,8.-HxCDD ND 0.003 
1,2,3,6,7,8-HxCDD ND 0.002 
1 ,2,3, 7 ,8,9-HxCDD ND 0.002 
1,2,3,4,6,7,8-HpCDD ND 0.003 
1,2,3,4,6,7,8,9-()CDD 0.01 

2,3,7,8-TCDF EMPC 0.004 
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 0.002 
1 ,2,3,6, 7,8-HxCDF ND 0.002 
2,3,4,6,7,8-HxCDF ND 0.002 
1 ,2,3, 7 ,8,9-HxCDF ND 0.002 
1,2,3,4,6,7,8-HpCDF ND 0.002 
1,2,3,4, 7 ,8,9-HpCDF ND 0.002 
1,2,3,4,6,7,8,9-()CDF ND 0.003 

Total TCDD ND 0.002 
Total PeCDD ND 0.002 
Total HxCDD ND 0.002 
Total HpCDD ND 0.003 

Total TCDF EMPC 0.004 
Total PeCDF ND 0.002 
Total HxCDF ND 0.002 
TotalHpCDF ND 0.002 

Page 1 of2 

Triangle Laboratories, Inc.® 
801 Capitola Drive • Durham, North Carolina 27713 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

Spike File: SPMIT204 
I Cal: UF51058 
ConCal: U980771 

%Moisture: n/a 
%Lipid: n/a 
%Solids: n/a 

0.86 38:23 J -

J_ 

MIT2_PSR v1.04. LARS 6.11.00 

Printed: 13:40 04/20/98 
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TLI Project: 
Client Sample: 

13Ct2-2,3,7,8-TCDF 
13C12-2,3, 7,8-TCDD 
13Ct2-1,2,3,7,8-PeCDF 
13Ct2-1,2,3, 7 ,8-PeCDD 
13C 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 
13C12-1,2,3,4,6,7,8-HpCDD 
13C12-1,2,3,4,6, 7 ,8,9-0CDD 

13Ct2-2,3,4,7,8-PeCDF 
13C 12-1,2,3,4, 7,8-HxCDF 
13C12-1,2,3,4,7,8-HxCDD 
13Ct2-1,2,3,4, 7,8,9-HpCDF 

37CL-2,3,7,8-TCDD 

13Ct2-1,2,3, 7 ,8,9-HxCDF 
13C1z-2,3,4,6,7 ,8-HxCDF 

13C12-1,2,3,4-TCDD 
13Ct2-l,2,3, 7 ,8,9-HxCDD 

45399 
TLI M23 Blank 

2.6 
2.7 
2.7 
4.0 
2.7 
3.1 
3.3 
3.7 
6.6 

4.2 
4.3 
4.6 
3.6 

3.5 

3.4 
3.3 

65.8 
67.9 
68.6 
99.4 
68.1 
78.7 
83.7 
92.5 
83.0 

106 
108 
114 
90.1 

87.9 

84.5 
81.8 

Method 23 PCDD/PCDF Analysis (a) 
Analysis File: U980780 

40%-130% 
40%-130% 
40%-130% 
40%-130% 
40%-130% 
40%-130% 
25%-130% 
25%-130% 
25%-130% 

40%-130% 
40%-130% 
40%-130% 
25%-130% 

40%-130% 

40%-130% 
40%-130% 

0.77 
0.81 
1.48 
1.50 
0.50 
1.23 
0.39 
1.00 
0.87 

1.46 
0.49 
1.22 
0.42 

0.50 
0.50 

0.82 
1.20 

23:21 
24:07 
27:32 
28:38 
31:15 
31:57 
34:04 
35:03 
38:22 

28:17 
31:10 
31:53 
35:30 

24:08 

32:30 
31:46 

23:55 
32:16 

Data Reviewer: _____ M_-'_rJS_tf{ _____ 04/20/98 
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Initial .... Date ... 

Data Review By: /1~1! (J 20Cf8' . 
_7_;_;_ Calculated NoJ.se Area: 

The Total Area for each peak with an ion abundance ratio outside 
ratio limits has been recalculated according to method requirements. 

Page No. 

04/20/98 

compound/ 

1 Listing of U980780B.dbf 

Matched GC Peaks I Ratio I Ret. Time 

4.07 

M_Z .... QC.Log Omit Why .. RT. OK Ratio Total.Area ... Area.Peak.1 .. Area.Peak.2 .. Rel.RT Compound.Name .. ID .. Flags. 

TCDF 

304-306 

304-306 

13C12-TCDF 
316-318 

316-318 

TCDD 
320-322 

320-322 

D 

37Cl-TCDD 

328 

328 

13C12-TCDD 
332-334 

332-334 

PeCDF 
340-342 

0.65-0.89 
DC NL 0:00 RO 0.62 

23:22 RO 0.45 

1 Peak 

0.65-0.89 

DC NL 0:00 RO 1.96 

DC WL 22:13 0.76 

22:54 0.87 

15.06 
32.25 

32.25 

6.21 

318.34 
121.02 

14.03 

56.22 

0. 844-1. 086 

0.000 
31.51 1.001 2378-TCDF 

0. 957-1.043 
0.000 

0.951 
64.80 0.981 

AN J 

23:21 0.77 27,052.70 11,732.50 15,320.20 1.000 13C12-2378-TCDF ISO 

23:49 RO 0.99 69.14 38.57 39.06 1.020 

3 Peaks 27,242.86 

----------------------- Above: TCDF I TCDD Follows ----------------------

0.65-0.89 0. 878-1.050 

DC NL 0:00 RO 0.63 4.90 0.000 

DC SN 23:20 RO 3.39 8.18 0.968 

D SN 24:08 RO 0.43 18.85 1.001 2378-TCDD AN 

DC SN 24:21 RO 1. 36 2.60 1.010 

DC SN 24:30 RO 1. 70 2.16 1.016 

0 Peaks 0.00 

0.917-1.083 

DC NL 0:00 1.39 0.000 

22:37 17.02 17.02 0.938 
24:08 18,717.10 18,717.10 1.001 37Cl-TCDD CLS 

2 Peaks 18,734.12 

0.65-0.89 0.917-1.083 

DC NL 0:00 RO 2.10 13.54 0.000 

22:53 RO 1.12 104.54 66.07 59.06 0.949 

23:55 0.82 28,009.20 12,615.40 15,393.80 0.992 13Cl2-1234-TCDD RS1 

24:07 0.81 21,268.95 9,538.45 11,730.50 1.000 13C12-2378-TCDD IS1 

24:29 0.79 318.23 140.18 178.05 1.015 

4 Peaks 49,700.92 

----------------------- Above: TCDD I PeCDF Follows ---------------------

1.32-1.78 0. 917-1.068 

DC NL 0:00 RO 0.84 4.33 0.000 
DC SN 25:29 RO 2.89 5.38 0.926 
DC SN 25:48 RO 0.72 3.36 0.937 
DC SN 26:05 RO 0.47 3.64 0.947 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive • Durham, North Carolina 27713 Printed: 13:40 04/20/98 
Phone: (919) 544-5729 • Fax: (919) 544-5491 
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Page No. 
04/20/98 

Compound/ 

2 Listing of U980780B.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.Name .. ID .. Flags. 

340-342 

13C12-PeCDF 
352-354 

352-354 

DC 

DC 

DC 

DC 

DC 

DC 

SN 26:26 RO 

SN 26:39 RO 
SN 26:49 

0.16 
0.57 

1.43 
0.43 

0.52 
1. 73 

SN 26:58 RO 

SN 27:10 RO 
SN 28:11 

DC SN 28:17 RO 2.08 

DC SN 28:25 1.50 

DC SN 29:14 RO 0.99 
DC SN 29:20 RO 0.72 

0 Peaks 

DC NL 0:00 

26:38 

27:10 

27:32 

27:51 

28:17 

28:38 
29:16 

7 Peaks 

1.32-1.78 
1.46 

1.49 

1. 34 

1.48 

1. 53 
1.46 
1. 66 
1. 58 

1.07 
5.74 

1.65 

2.50 

5.91 
4.61 
5.99 

4.95 

4.95 

2.50 
0.00 

3.27 

515.16 
43.38 

21,926.89 

168.38 

22,359.52 
44.32 
65.71 

45,123.36 

308.00 

24.88 

13,102.30 

101. 84 
13,285.30 

27.66 
40.27 

0.960 

0.968 

0.974 

0.979 
0.987 

1.024 
1.027 23478-PeCDF 

1. 032 

1.062 

1.065 

0 0 855-1.145 
0.000 

207.16 0.967 

18.50 0.987 

AN 

8,824.59 1.000 13C12-PeCDF 123 IS2 

66 0 54 1. 012 
9,074.22 1.027 13C12-PeCDF 234 SUR1 

16.66 1.040 
25.44 1.063 

---------------------- Above: PeCDF I PeCDD Follows ---------------------

PeCDD 

356-358 

356-358 

D 

D 

13Cl2-PeCDD 

368-370 

368-370 

DC NL 

1.32-1.78 

0:00 RO 0.69 
DC 

D 

DC 

D 

SN 26:55 RO 
SN 27:32 RO 
SN 27:39 

SN 28:17 

0.59 
1. 08 
1.72 
1. 77 

DC SN 28:36 RO 2.08 

DC SN 29:05 RO 0.93 
DC WH 29:22 RO 
DC WH 29:38 RO 

0 Peaks 

0.36 
1.17 

DC NL 

1.32-1.78 

0:00 RO 0.98 
27:32 
28:38 
28:46 

29:00 RO 

4 Peaks 

1. 64 
1. 50 
1. 53 

3.03 

1. 83 
5.26 

15.14 
3.13 

15.90 
3 0 70 

4.28 
2.37 
6. 70 
0.00 

2.39 

28.72 
16,427.29 

1,424.21 

13.36 

17,893.58 

17 0 85 

9,847.36 
860.99 

15.88 

0. 928-1.022 
0.000 
0.940 
0.962 
o.96o 

0.988 
0.999 12378-PeCDD 

1.016 

1. 026 
1.035 

0.860-1.140 
0.000 

0. 962 

AN 

10.87 

6,579.93 
563.22 

5.24 

1.000 13C12-PeCDD 123 IS3 

1.005 

1.013 

---------------------- Above: PeCDD I HxCDF Follows ---------------------

HxCDF 
374-376 DC NL 

DC SN 

0:00 

31:11 

1. 05-1.43 
1. 30 
1.07 

DC SN 31:53 RO 0.71 
DC SN 31:56 RO 0.25 

10.44 

8.09 
4.15 

3.16 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive • Durham, North Carolina 27713 
Phone: (919) 544-5729 • Fax: (919) 544-5491 
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Page No. 
04/20/98 

Compound/ 

3 Listing of U980780B.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.Name .. ID .. Flags. 

D 

374-376 

13C12-HxCDF 
384-386 

384-386 

HxCDD 
390-392 

390-392 

D 

D 

13C12-HxCDD 
402-404 

402-404 

HpCDF 
408-410 

408-410 

13C12-HpCDF 
418-420 

418-420 

DC 

DC 

DC 

SN 
SN 
SN 

32:04 RO 
32:07 RO 
32:11 RO 

0.34 
2.02 
3.67 

DC SN 32:29 RO 0.73 
D SN 32:31 1.11 
DC WH 32:55 RO 0.42 

DC NL 

0 Peaks 

0.43-0.59 
0:00 RO 1.27 

30:10 
30:18 
31:10 
31:15 
31:46 
32:30 

6 Peaks 

0.45 
0.47 
0.49 
0.50 
0.50 
0.50 

1.64 
2.93 
2.53 
6.20 

11.58 
3.54 
0.00 

11.01 
211.83 
252.65 

19,894.83 
22,345.35 
24,229.50 
19.282.44 
86,216.60 

66.19 
80.95 

6, 563.63 
7,415.55 
8,099.80 
6,456.14 

1. 026 
1. 028 
1. 030 
1.039 123789-HxCDF 

1.041 
1.053 

0.872-1.128 
0.000 

145.64 0.965 
171.70 0.970 

AN 

13,331.20 0.997 13C12-HxCDF 478 SUR2 
14,929.80 1.000 13C12-HxCDF 678 IS4 
16,129.70 1.017 13C12-HxCDF 234 ALT2 
12,826.30 1.040 13C12-HxCDF 789 ALT1 

---------------------- Above: HxCDF I HxCDD Follows ---------------------

DC NL 
D SN 

1.05-1.43 
0:00 RO 0.83 

31: 10 RO 1. 9 5 

D 

DC 

DC 

SN 31:16 RO 2.30 
SN 31:47 RO 
WH 32:30 RO 

0 Peaks 

3.01 
8.36 

DC NL 
1.05-1.43 

0:00 RO 1.03 
31:22 
31:53 
31:57 
32:16 

4 Peaks 

1.17 
1.22 
1.23 
1.20 

9.45 
13.75 
13.53 

9.61 
4.75 
0.00 

15.99 
76.16 

15,985.15 
19,092.35 
24,384.70 
59,538.36 

40.99 
8,798.58 

10,538.10 
13,317.20 

0.955-1.014 
0.000 
0.975 
0.979 
0. 995 
1.017 

0.969-1.031 
0.000 

35.17 0.982 
7,186.57 0.998 13C12-HxCDD 478 SUR3 
8,554.25 1.000 13C12-HxCDD 678 ISS 

11,067.50 1.010 13C12-HxCDD 789 RS2 

---------------------- Above: HxCDD I HPCDF Follows ---------------------

DC NL 
DC SN 

DC SN 

0.88-1.20 
0:00 RO 2.42 

34:06 RO 2.70 
35:27 1.08 

DC 

DC 

SN 35:36 RO 
WH 35:43 RO 

0 Peaks 

3.00 
2.77 

DC NL 
0.37-0.51 

0:00 RO 0.60 
34:04 
35:30 

2 Peaks 

0.39 
0.42 

4.92 
6.94 
3.32 
4.75 
3.53 
0.00 

9.13 
16,774.71 
12,127.45 
28,902.16 

4,735.81 
3,608.54 

0.995-1.047 
0.000 
1.001 1234678-HpCDF 
1.041 
1.045 
1.048 

0.941-1.117 
0.000 

AN 

12,038.90 1.000 13C12-HpCDF 678 IS6 
8,518.91 1.042 13C12-HpCDF 789 SUR4 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive • Durham, North Carolina 27713 Printed: 13:40 04/20/98 
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Page No. 
04/20/98 

Compound/ 

4 Listing of U980780B.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.Name .. ID .. Flags. 

---------------------- Above: HpCDF I HpCDD Follows 

HpCDD 0.88-1.20 0.975-1.005 

424-426 DC NL 0:00 RO 0.36 1.61 0.000 

DC WL 34:03 RO 2.59 10.38 0.971 

DC SN 34:38 RO 4.74 2.33 0.988 

424-426 0 Peaks 0.00 

13C12-HpCDD 0.88-1.20 0.971-1.029 

436-438 DC NL 0:00 RO 1. 38 13.63 0.000 

34:21 RO 1.30 80.62 51.37 39.52 0.980 

35:03 1.00 16,382.49 8,187.87 8,194.62 1.000 13C12-HpCDD 678 

436-438 2 Peaks 16,463.11 

---------------------- Above: HpCDD I Octa-CDD and CDF Follows ----------

OCDF 

442-444 

442-444 

OCDD 
458-460 

DC 

DC 

DC 

DC 

DC 

DC 

DC 

DC 

DC 

DC 

DC 

DC 

DC 

NL 0:00 

SN 34:34 

SN 34:39 
35:03 

SN 35:29 

SN 35:37 

SN 35:48 

SN 35:54 

SN 36:54 

SN 38:51 
SN 40:39 
SN 40:46 

SN 40:55 

1 Peak 

NL 0:00 

0. 76-1.02 0.896-1.104 

0.97 4.97 0.000 

RO 1. 05 1. 78 0.901 

RO 0. 72 4.16 0.903 

RO 1. 89 10.05 10.07 5.32 0.914 

RO 1.15 6.41 0.925 

RO 1.35 3. 74 0.928 

RO 1.10 4.16 0.933 

RO 0.63 6.99 0.936 

RO 2.02 3.59 0.962 

RO 0.35 1. 34 1.013 

RO 2.08 1. 49 1.060 

RO 1. 91 1.08 1. 063 

RO 1.18 2.91 1.066 

10.05 

0. 76-1.02 0.896-1.104 

RO 2.18 2.10 0.000 

38:23 0.86 37.20 17.20 20.00 1.000 OCDD 

458-460 

13C12-0CDD 

470-472 

1 

DC NL 

Peak 

0. 76-1.02 
0:00 RO 2.50 

37.20 

0.995-1.004 
0.000 

38:22 

1 Peak 

0.87 
1.91 

22,056.70 

22,056.70 

10,248.60 11,808.10 1.000 13C12-0CDD 

470-472 

Column Description. . . . . . . . . . . . "Why" Code Description ........ . 

M_Z -Nominal Ion Mass(es) WL-Below Retention Time Window 
.. RT. -Retention Time (mm:ss) WH-Above Retention Time Window 
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 Retention Time NL-Channel Specific Noise Level 

*** End of Report *** 

QC Log Desc ........ . 

A-Peak Added 

K-Peak Kept 
D-Peak Deleted 
T-Time Changed 
M-Peak Area Changed 

N-Name Changed 
X-Ether Interference 

IS7 

AN J 

ISS 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive • Durham, North Carolina 27713 Printed: 13:40 04/20/98 
Phone: (919) 544-5729 • Fax: (919) 544-5491 
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File:U980780 11-893 Acq:15-APR-1998 20:48:51 GC EI+ Voltage SIR 70S Noise:3276 
303.9016 F:2 BSUB(256,30,-3.0) PKD(9,5,3,0.10%,13104.0,1.00%,F,T) Erp:NDB5US 
TRIANGLE LABS Tezt:TLI M23 BLANK TLII45399 
100 

A5.26E4 

3.5E4 

2.8E4 

2.1E4 

l.4E4 

7.1E3 

0'~~-.-T~--~~-.-.~--r-~-.-r-.--r-~-.-T~--.-~~~~--~.-~~~~~~-.~--r-~~O.OEO 
Time 25:00 20:00 21:00 22:00 23:00 24:00 

File:U980780 11-893 Acq:15-APR-1998 20:48:51 GC EI+ Voltage SIR 70S Noise:5246 
305.8987 F:2 BSUB(256,30;-3..0) PKD(9,5,3,0.10%,20984.0,1.00%,F,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:TLI M23'BLANK TLII45399 
100 A3. 5E5 

80 

60 

8.3E4 

6.6E4 

5.0E4 

3.3E4 

1.7E4 

0~~-r~--~.--r~--~.--r~--~.--r~--r-~-r~--~-.~~r-.--r~--~.--r~--r-,--T~r-.-~O.OEO 
20:00 21:00 22:00 23:00 24:00 

File:U980780 11-893 Acq:15-APR-1998 20:48:51 GC EI+ Voltage SIR 70S Noise:3441 
315.9419 F:2 BSUB(256,30,-3.0) PKD(9,5,3,0.10%,13764.0,1.00%,F,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:TLI M23 BLANK TLII45399 
100 A1. 7E8 

80 

60 

40 

20 

25:00 Time 

2. 7E7 

2.2E7 

1.6E7 

1.1E7 

5.4E6 

0~.--.~r-.--r~--.--.~--~-r~--~-r~--r--r~--r--r~-L~~~--r-.-~--r-.-~--r-.-~--r-.-~~O.OEO 
20:00 21:00. 22:00 23:00 24:00 

File:U980780 11-893 Acq:15-APR-1998 20:48:51 GC EI+ Voltage SIR 70S Noise:1753 
317.9389 F:2 BSUB(256,30,•.-3.0) PKD(9,5,3,0.10%,7012.0,1.00%,F,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:TLI M23 BLANK TLII45399 
100 A1. 3E8 

80 

6() 

40 

25:00 Time 

3.5E7 

2.8E7 

2.1E7 

1.4E7 

20 6.9E6 

0'~.--.~--.-.--r~--.-.--r~--.-,-~~~.--r~--r-.--r~~r-.--r~--.-.--r~r-.--r~--,-~~O.OEO 
20:00 21:00 

File:U980780 11-893 Acq:l:5-APR-1998 
330.9792 F:2 Ezp:NDB5US ., 
TRIANGLE LABS Tezt:TLI 
100 20:23 

80 

60 

40 

20 

22:00 23:00 24:00 
20:48:51 GC EI+ Voltage SIR 70S 

25:00 Time 

~ ~..-v"'-m---...;x.w--...,._-C" 5 • 4 E7 

4.3E7 

3.2E7 

2.2E7 

1.1E7 

0•~.--.~r-.--r~~r-~-r~--r-~-r-.--r-.--r~--r-.--r~--.--r-r-,,-.--r~--r-.--.~--.-.-~O.OEO 
20:00 21:00 22:00 23:00 24:00 

File:U980780 11-893 Acq:15-APR-1998 20:48:51 GC EI+ Voltage SIR 70S 
375.8364 F:2 Ezp:NDB5US 
TRIANGLE LABS Tezt:TLI M23 BLANK TLII45399 
100 

80 

60 

40 
20 

25:00 Time 

4.1E4 

3.3E4 

~~~~VV~'~2.4E4 

1.6E4 

8.1E3 

0'~.--.~--.-.--r~--.--r-r~r-.--r~--r-.--r~--~.--r~--r-.--r~--~-r-r~r-.--r~--r-.-~O.OEO 
20:00 21:.00 22:00 23:00 24:00 25:00 Time 
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File:U980780 11-893 Acq:15-APR-1998 20:48:51 GC EI+ Voltage SIR 70S Noise:1065 
319.8965 P':2 BSUB(256,30;-3.0) PKD(7,5,3,0.10%,4260.0,1.00%,F,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:TLI H23 BLANK TLII45399 
100 Al. 7E5 

80 

60 A3.82E4 

3.0E4 

2.4E4 

1.8E4 

1.2E4 40 

20 5.9E3 

·~~--~~--~-.--,--,---r~r--r--r--r--r-~--~-+--~~--~_.~~_.~-t~~~~~~O.OEO 
22:00 23:00 24:00 

File:U980780 11-893 Acq:l5-APR-1998 20:48:51 GC EI+ Voltage SIR 70S Noise:l687 
321.8936 F:2 BSUB(256,30,-3.0) PKD(7,5,3,0.10%,6748.0,l.OO%,F,T) Erp:NDB5US 
TRIANGLE LABS Tezt:TLI H23 BLANK TLII45399 
100 

80 

60 

A1. 2E5 

25:00 

22: 00 23: 00 24: 00 25: 00 
File:U980780 11-893 Acq:15-APR-1998 20:48:51 GC EI+ Voltage SIR 70S Noise:8036 
331.9368 F: 2 BSUB( 256, 30; -3·. 0) PKD( 7, 5,3, 0 .10%, 32144. O, 1. OO%,F, T) Ezp:NDB5US 
TRIANGLE LABS Tezt:TLI M23 BLANK TLII45399 
100 A1. 6E8 

80 A9.54E7 

60 

40 

20 

Time 

5.5E4 

4.4E4 

3.3E4 

.OEO 
Time 

3.0E7 

2.4E7 

1.8E7 

1.2E7 

6.0E6 

0·~-r--~~--~----,-~---r--r--r--r--r--~~--~~--~_,~-r--~-r--~~--~-.--,-~ O.OEO 
22:00 23:00 24:00 

File:U980780 11-893 Acq:15-APR-1998 20:48:51 GC EI+ Voltage SIR 70S Noise:3827 
333.9338 F:2 BSUB(256,30,-3.0) PKD(7,5,3,0.10%,15308.0,1.00%,F,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:TLI M23 BLANK TLI#45399 
100l 

80 

60 

40 

Al. ~4E8 

Al.A7E8 

25:00 

20 \ 

0•~-,--r--r-~--r-r-~~~-r-~,__~0~~~~~-r--r-~ 
22:00 23:00 24:00 

File:U980780 11-893 Acq:15-APR-1998 20:48:51 GC EI+ Voltage SIR 70S Noise:696 
327.8847 F:2 BSUB(256,30,_-3,0) PKD(7,5,3,0.10%,2784.0,1.00%,F,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:TLI M23:.BLANK TLI#45399 
100 Al. 7E8 

80 

60 

40 

20 

25:00 

Time 

3.6E7 

2.9E7 

2.1E7 

1.4E7 

7.2E6 

O.OEO 
Time 

4.4E7 

3.5E7 

2.6E7 

l.8E7 

8.8E6 

' 
0~-r--r--r~r-.-~--,--,--,--,--~-.--~-.--~~--~-r~r--r--r--r--r--r--r--r--~ O.OEO 

22:00 23:00 24:00 
File:U980780 11-893 Acq:15-APR-1998 20:48:51 GC EI+ Voltage SIR 70S 
330.9792 F:2 Ezp:NDB5US 
TRIANGLE LABS Tezt:TLI H23 BLANK TLI#45399 
100 21:43 22:31 22:54 23·1323:29 

80 

60 

40 
·.1 

20 

22:00 23:00 24:00 

25:00 Time 

5.4E7 

4.3E7 

3.2E7 

2.2E7 

1.1E7 

O.OEO 
25:00 Time 

'6~ 



Fi~e:U980780 #1-893 Acq:l5-APR-1998 20:48:51 GC EI+ Vo~tage SIR 70S Noise:l317 
339.8597 F:2 BSUB(256,30,-3.0) PXD(7,5,3,0.10~,5268.0,1.00%,F,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:T.LI M23 BLANX T.LI#45399 
100 A6. 9E4 

80 

60 

40 

20 

A5.13E4 

A3. 78E4 

A4 .89E4 

2.7E4 

2.1E4 

1.6E4 

1.1E4 

5.3E3 

01~=:~~~~~~~~~~~~~~~~~~~~~~~~~~~ O.OEO 
26:00 27:00 28:00 29:00 

Fi~e:U980780 11-893 Acq:l5-APR-1998 20:48:51 GC EI+ Voltage SIR 70S Noise:l568 
341.8567 F:2 BSUB(256,30;-3.0) PKD(7,5,3,0.10%,6272.0,1.00%,F,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:T.LI M23 BLANX T.LI#45399 
100 A7. 7E4 

80 

60 

40 

20 

A6.08E4 
A6.89E4 

26:00 27:00 28:00 
Fi~e:U980780 #1-893 Acq:l5-APR-1998 20:48:51 GC EI+ Vo~tage SIR 70S Noise:971 
351.9000 F:2 BSUB(256,30,-3.0) PKD(7,5,3,0.10%,3884.0,l.OO%,F,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:T.LI M23 BLANK T.LI#45399 
100 Al.31E8 Al. 3E8 

80 

60 

40 

29:00 

Time 

3.8E4 

3.1E4 

2.3E4 

1.5E4 

7.6E3 

O.OEO 
Time 

3.8E7 

3.0E7 

2.3E7 

1.5E7 

t-7 .5E6 

O.OEO 2:·~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
26:00 27:00 28:00 

Fi~e:U980780 #1-893 Acq:l5-APR-1998 20:48:51 GC EI+ Vo~tage SIR 70S Noise:666 
353.8970 F:2 BSUB(256,30,-3.0) PKD(7,5,3,0.10%,2664.0,l.OO%,F,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:T.LI M23 BLANK TLI#45399 
lOO.l A8.82E7 A9. 7E7 

80 

60 

40 

29:00 Time 

2.6E7 

2.0E7 

1.5E7 

t-l.OE7 

t-5 .1E6 20 

o·~~~~~~~~~~~~-J~~~~~~~~~~~~~~~ O.OEO 
26:00 27:00 28:00 29:00 

Fi~e:U980780 #1-893 Acq:l5-APR-1998 20:48:51 GC EI+ Vo~tage SIR 70S 
330.9792 F:2 Ezp:NDB5US . 
TRIANGLE LABS Tezt:T.LI M23.:BLANK TLI#45399 
100 25:3125:47 26:09 27:00 27:45 28:17 28:38 28:56 

80 

60 

40 

20 

29: 2 

o~r--r--~~--.---r-~--~~--~--.-~--~~--~--.--.--~-.---r--~~--.---r--r~~~~ 
26:00 27:00 28:00 

Fi~e:U980780 #1-893 Acq:l5-APR-1998 20:48:51 GC EI+ Vo~tage SIR 70S 
409.7974 F:2 Ezp:NDB5US 
TRIANGLE LABS Tezt:T.LI M23'BLANK TLI#45399 
100 26•49 

80 

60 

40 

20 

i" ., 
27:14 

29:00 

Time 

5.7E7 

4.6E7 

3.4E7 

2.3E7 

1.1E7 

O.OEO 
Time 

6.5E4 

5.2E4 

3.9E4 

2.6E4 

1.3E4 

0·~.-~--~~--.---.-~--~--~-r--.-~--~--~-r--.--.--~--r--r--~~---.--.-~--~~~ O.OEO 
26:00 27:00 28:00 29:00 Time 
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Acq: C + o age R 
355.8546 F:2 BSUB(256,30,-3.0) PXD(5,5,3,0.05%,2220.0,1.00%,F,T) 
TRIANGLE LABS Tezt:TLI M23 BLJINX TLI#45399 
100 A9. 0E4 

A6.37E4 

80 A1.02E5 

60 
A . 75E4 A .5 E4 

40 

20 

2.5E4 

A3.09E4 2.0E4 

1.5E4 

9.9E3 

5.0E3 

0'~~~~--~f---~~~~~~~~--~--~~~~--~~~--~~~~~~~~~-4~~~~0.0EO 
27:00 28:00 29:00 

File:U980780 #1-893 Acq:15-APR-1998 20:48:51 GC EI+ Voltage SIR 70S Noise:801 
357.8516 F:2 BSUB(256,30,-3.0) PKD(5,5,3,0.05%,3204.0,1.00%,F,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:TLI M23 BLANK TLI#45399 
100 AS. OE4 

80 

60 

40 

20 

27:00 28:00 29:00 
File:U980780 #1-893 Acq:15-APR-1998 20:48:51 GC EI+ Voltage SIR 70S Noise:727 
367.8949 F:2 BSUB(256,30,-3.0) PKD(5,5,3,0.05%,2908.0,1.00%,F,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:TLI M23 BLANK TLI#45399 
100 A9. 5E7 

80 

60 

40 

20 

Time 

2.4E4 

1.9E4 

l.4E4 

9.5E3 

4. 7E3 

3.0E7 

2.4E7 

1.8E7 

1.2E7 

6.1E6 

0·~~----r---,---~----r---~--~----~---,----r---~--~~--~~~---,r---,---~----r---LO.OEO 
27:00 28:00 29:00 

File:U980780 #1-893 Acq:15-APR-1998 20:48:51 GC EI+ Voltage SIR 70S Noise:740 
369.8919 F:2 BSUB(256,30,-3.0) PKD(5,5,3,0.05%,2960.0,l.OO%,F,T) Ezp:NDBSUS 
TRIANGLE LABS Tezt:TLI M23 BLANK TLI#45399 
100 A6. 8E7 

80 

60 

40 

20 

Time 

2.0E7 

1.6E7 

1.2E7 

7.9E6 

4.0E6 

0·~~--~----r---,----r~-,----~---r---,----r---~--~-L~~~~--.----r---,r---~--LO.OEO 
27:00 28:00 Time 

File:U980780 #1-893 Acq:l'S-APR-1998 20:48:51 GC EI+ Voltage SIR 70S 
330.9792 F:2 Ezp:NDB5US 
TRIANGLE LABS Tezt:TLI M23 BLANK TLI#45399 
100 27:00 5.7E7 

4.6E7 

60 3.4E7 

40 2.3E7 

20 l.1E7 

0·~~--~r---,---~----~--~---,----~---r----r----r--~----~---r----r---,---~----~--LO.OEO 
27:00 28:00 29:00 Time 
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Fi~e:U980780 #l-413 Acq:l5-APR-l998 20:48:51 GC EI+ Vo~tage SIR 70S Noise:2952 
373.8208 F:3 BSUB(256,30,-3.0) PXD(7,5,3,0.10%,ll808.0,l.OO%,F,T) Ezp:RDB5US 
TRIANGLE LABS Tezt:TLI H23 BLANK TLI#45399 
100 A4.19E4 

Al.68E4 Al.24E5 

3.1E4 

2.5E4 

l.9E4 

l.2E4 

6.2E3 

Or~~~~~~~~~~~~TTTTTTTTTT~Jr~~rr~~rrrrrrrrrrrrrr~~~~n;~~n;~~~~~n;~O.OEO 
30:00 30:12 30:24 30:36 30:48 31:00 31:12 31:24 31:36 31:48 32:00 32:12 32:24 32:36 32:48 33:00 Time 

Fi~e:U980780 #l-413 Acq:l5-APR-l998 20:48:51 GC EI+ Vo~tage SIR 70S Noise:2272 
375.8178 F:3 BSUB(256,30,-3.0) PKD(7,5,3,0.10%,9088.0,l.OO%,F,T) Ezp:RDB5US 
TRIANGLE LABS Tezt:TLI H23 BLANK TLI#45399 
100 A3. 0E4 

A4. 73E4 

Al.29E4 Al.93E4 

Al.OOE5 
A4. 72E4 

2. 7E4 

2.1E4 

l. 6E4 

l.lE4 

5.4E3 

0'~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~;;~~TTtO.OEO 
30:00 30:12 30:24 30:36 30:48 31:00 31:12 31:24 31:36 31:48 32:00 32:12 32:24 32:36 32:48 33:00 Time 

Fi~e:U980780 11-413 Acq:l5-APR-l998 20:48:51 GC EI+ Vo~tage SIR 70S Noise:4632 
383.8639 F:3 BSUB(256,30,-3.0) PKD(7,5,3,0.10%,18528.0,l.OO%,F,T) Ezp:NDBSUS 
TRIANGLE LABS Tezt:TLI M23 BLANK TLI#45399 
100 A8. OE7 2.7E7 

80 

60 

40 

20 

A6.56E7 
A6. 46E7 

2.1E7 

l.6E7 

l.lE7 

5.4E6 

01~~~~~~~~~~~~~~~~~TT~TT~TTTTTTTT~~~~~rrrrrrrr~~~~~~~n;rr~n;~O.OEO 
30:00 30:12 30:24 30:36 30:48 31:00 31:12 31:24 31:36 31:48 32:00 32:12 32:24 33:00 Time 

Fi~e:U980780 #l-413 Acq:lS-APR-1998 20:48:51 GC EI+ Vo~tage SIR 70S Noise:3646 
385.8610 F:3 BSUB(256,30,-3.0) PKD(7,5,3,0.10%,14584.0,l.OO%,F,T) Ezp:RDBSUS 
TRIANGLE LABS Tezt:T.LI M23 BLANK TLI#45399 
100 Al.61E8 5.2E7 

Al.49E8 
80 Al.28E8 4.1E7 

60 3.1E7 

40 2.1E7 

20 l.OE7 

OI~~~~~TTJr~~rn~~TTTT~~~;h~~TTTT~rr~~~~~TT~rr~~~~TT~~~rr~~~O.OEO 
30:00 30:12 30:24 30:36 30:48 31:00 31:12 32:12 32:24 32:36 32:48 33:00 Time 

Fi~e:U980780 #l-413 Acq:iS-APR-1998 20:48:51 GC EI+ Voltage SIR 70S 
392.9760 F:3 Ezp:RDB5US . 1 

TRIANGLE LABS Tezt:T.LI H23 BLANK T.LI#45399 
100 30:17 30·38 30:57 2.5E7 

2.0E7 

60 l.5E7 

40 l.OE7 

20 5.0E6 

0 0. OEO 
30:00 30:12 30:24 30:36 30:48 31:00 31:12 31:24 31:36 31:48 32:00 32:12 32:24 32:36 32:48 33:00 Time 

Fi~e:U980780 #l-413 Acq:l5-APR-l998 20:48:51 GC EI+ Vo~tage SIR 70S 
445.7555 F:3 Ezp:NDB5US 
TRIANGLE LABS Tezt:TLI H23 BLANK TLI#45399 
100 6.1E4 

40 

20 

4.9E4 

3. 7E4 

2.5E4 

l.2E4 

0 0. OEO 
30:00 30:12 30:24 30:36 30:48 31:00 31:12 31:24 31:36 31:48 32:00 32:12 32:24 32:36 32:48 33:00 Time 



4.1E4 

80 3.3E4 

60 2.5E4 

40 1. 7E4 

20 8.3E3 

O~~rr~~~~~~TO~~,-~.-~~~~-r~-r~~~.-~,-~.-~,-rT.-~,-~~-r~-r~~~O.OEO 
30:36 30:48 31:00 31:12 31:24 31:36 31:48 32:00 32:12 32:24 

File:U980780 11-413 Acq:15-APR-1998 20:48:51 GC EI+ Voltage SIR 70S Noise:3167 
391.8127 F:3 BSUB(256,30,-3.0) PKD(7,5,3,0.10%,12668.0,1.00%,F,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:T.LI M23 BLANK T.LII45399 
100 A6. 4E4 

80 

32:36 

A6.04E4 A2.12E4 
60 

40 

20 

Time 

4. 6E4 

3. 7E4 

2.8E4 

1.9E4 

9.3E3 

O~,_rr,-~~~~-rTO~~~rT,_~.-~~~~-r~-r~.-~~~.-~,-~.-~.-~~~~-r,-r~O.OEO 
30:36 30:48 31:00 31:12 31:24 31:36 31:48 32:00 32:12 32:24 

File:U980780 11-413 Acq:15-APR-1998 20:48:51 GC EI+ Voltage SIR 70S Noise:4424 
401.8558 F:3 BSUB(256,30,-3.0) PKD(7,5,3,0.10%,17696.0,1.00%,F,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:T.LI M23 BLANK T.LI#45399 
100 Al. 3E8 

80 
Al.05E8 

60 

40 

20 

32:36 Time 

4.1E7 

3.2E7 

2.4E7 

1.6E7 

8.1E6 

0~-r~-r~-rTO-r~~;-rT-r~-r~-rTO-rTO-r~~.-rT.-~~~~,~~~~~,-~~~-rTO-r~~.-~O.OEO 
30:36 30:48 31:00 31:12 31:24 31:36 31:48 32:00 32:12 32:24 

File:U980780 11-413 Acq:15-APR-1998 20:48:51 GC EI+ Voltage SIR 70S Noise:4307 
403.8529 F:3 BSUB(256,30,-3.0) PKD(7,5,3,0.10%,17228.0,1.00%,F,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:T.LI M23 BLANK T.LI#45399 
100 Al. 1E8 

80 A8.55E7 

60 

40 

20 

32:36 Time 

3.4E7 

2. 7E7 

2.0E7 

1.3E7 

6.7E6 

O·~~rr~~~~-r~-rrT~-r~~rT~rr~,-~~-r~~~~-r~~~~~~~~~-r~.-~~O.OEO 
30:36 30:48 31:00 31:12 31:24 31:36 

File:U980780 11-413 Acq:15-APR-1998 20:48:51 GC EI+ Voltage 
392.9760 F:3 Ezp:NDB5US ; 
TRIANGLE LABS Tezt:T.LI M23 BLANK T.LII45399 
100 30•38 30•57 31:06 31:24 

60 

40 

20 

Time 

2.5E7 

2.0E7 

1.5E7 

1.0E7 

5.0E6 

O·~,_rT,_rT,-rT~~,rr~-rTO~~~~,-~.-~.-~~rr~-r~-r~~~.-~,_~,_~,-~~~~O.OEO 
30:36 30:48 31:00 31:12 31:24 31:36 31:48 32:00 32:12 32:24 32:36 Time 

6~ 



L 

Fi~e:U980780 il-662 Acq:lS-APR-1998 20:48:51 GC EI+ Voltage SIR 70S Noise:2920 
407.7818 F:4 BSUB(256,30,-3.0) PXD(7,5,3,0.10%,11680.0,l.OO%,F,T) Exp:NVBSUS 
TRIANGLE LABS Tezt:T.LI H23 BLANK T.LI#45399 
100 

80 

60 

40 

20 

A9.19E4 A1. 72E4 

34:00 34:12 34:24 34:36 34:48 35:00 35:12 35:24 35:36 
Fi~e:U980780 #1-662 Acq:15-APR-1998 20:48:51 GC EI+ Vo~tage SIR 70S Noise:1203 
409.7789 F:4 BSUB(256,30,-3.0) PKD(7,5,3,0.10%,4812.0,1.00%,F,T) Ezp:NVBSUS 
TRIANGLE LABS Tezt:T.LI H23 BLANK T.LI#45399 
100 AS. 8E4 

34:00 34:12 34:24 34:36 34:48 35:00 35:12 35:24 35:36 
Fi~e:U980780 #1-662 Acq:15-APR-1998 20:48:51 GC EI+ Vo~tage SIR 70S Noise:1898 
417.8253 F:4 BSUB(256,30,-3.0) PKD(7,5,3,0.10%,7592.0,1.00%,F,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:T.LI M23 BLANK T.LI#45399 
100 A4. 4E7 

80 

60 

40 

20 

A3. 61E7 

35:48 

4.2E4 

3.4E4 

2.5E4 

1. 7E4 

8.4E3 

2.6E4 

2.1E4 

1.6E4 

1.1E4 

5.3E3 

l
1.4E7 

1.1E7 

8.5E6 

5.7E6 

2.8E6 

04-~~~~~~~~-r~~~~-r~~-r~-r,-~~~-r~~~~-r~~-r~-r~~~~~~~-r~~~O.OEO 
34:00 34:12 34:24 34:36 34:48 35:00 35:12 35:24 35:36 

Fi1e:U980780 11-662 Acq:15-APR-1998 20:48:51 GC EI+ Vo~tage SIR 70S Noise:3168 
419.8220 F:4 BSUB(256,30,-3.0) PKD(7,5,3,0.10%,12672.0,1.00%,F,T) Ezp:NVBSUS 
TRIANGLE LABS Tezt;: T.LI M23 BLANK T.LI#45399 
100 A1. OE8 

80 

60 

40 

20 

35:48 36:00 Time 

3.4E7 

2.7E7 

2.0E7 

1.4E7 

6.8E6 

O~rT~~,-~~~~~-.~-.~rT~~~rT~~-r~-r~-r~-.~-.~~~~~~-r~-r~-r~rT,LO.OEO 
34:00 34:12 34:24 34:36 3•:48 35:00 35:12 35:24 

Fi1e:U980780 #1-662 Acq:15-APR-1998 20:48:51 GC EI+ Vo~tage SIR 70S 
430.9729 F:4 Ezp:NDB5US 
TRIANGLE LABS Tezt: T.LI M23 
100 34:05 34:16 

60 

40 

20 

35:36 35:48 

35:47 

36:00 Time 

1. 7E7 

1.3E7 

1.0E7 

6.6E6 

3.3E6 

0·4-~-r~-r~-r~-r~~~-r,-~~~-r~-r~-r~-r~-r~-r~rT,-~-r~-r~-r~rT,_rT,_~~O.OEO 

I 

34:00 34:12 34:24 34:36 34:48 35:00 35:12 35:24 35:36 35:48 36:00 Time 
Fi~e:U980780 11-662 Acq:15-APR-1998 20:48:51 GC EI+ Vo~tage SIR 70S 
479.7165 F:4 Ezp:NDB5US 
TRIANGLE LABS Tezt:T.LI H23 BLANK T.LIN45399 
100 35·05 5.6E4 

4.5E4 

3.4E4 

2.3E4 

20 ~.1E4 

0·~~.-~-r~-.~-.~rT~rT,-r,-r~-r~-r~-r~-r~-r~rT,-~~~-r~-r~-r,-rT~~-r~~O.OEO 
34:00 34:12 34:24 34:36 34:48 35:00 35:12 35:24 35:36 35:48 36:00 Time 



• 

1.6E4 

80 1.3E4 

60 9. 7E3 

40 6.5E3 

20 3.2E3 

Ol~~~~~~~~~~~~~~~~~~~~rr~~~~~~~~~~~~~~~~~~O.OEO 
34:12 34:18 34:24 34:30 34:36 34:42 34:48 34:54 35:00 35:06 35:12 35:18 35:24 35:30 Time 

Fi1e:U980780 11-662 Acq:15-APR-1998 20:48:51 GC EI+ Voltage SIR 70S Noise:1133 
425.7737 F:4 BSUB(256,30,-3.0) PKD(7,5,3,0.10%,4532.0,1.00%,F,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:T.LI M23 B~ T.LII45399 
100 A6. 5E4 1.8E4 

A5.91E4 

34:12 34:18 34:24 34:30 34:36 34:42 34:48 34:54 35:00 35:06 35:12 35:18 35:24 35:30 Time 
File:U980780 11-662 Acq:15-APR-1998 20:48:51 GC EI+ Voltage SIR 70S Noise:4602 
435.8169 F:4 BSUB(256,30,.-3.0) PKD(7,5,3,0.10%,18408.0,1.00%,F,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:T.LI M23 B~ T.LII45399 
100 2.2E7 

80 1.8E7 

60 1.3E7 

40 8.9E6 

20 4.5E6 

34:12 34:18 34:24 34:30 34:36 34:42 34:48 34:54 35:00 35:06 35:12 35:18 35:24 35:30 Time 
File:U980780 #l-662 Acq:15-APR-l998 20:48:51 GC EI+ Voltage SIR 70S Noise:3339 
437.8140 F:4 BSUB(256,30,-3.0) PKD(7,5,3,0.l0%,13356.0,1.00%,F,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:T.LI M23 B~ T.LII45399 
100 2.2E7 

80 1.8E7 

' 
60 1.3E7 

40 8.9E6 

0 O.OEO 
34:12 34:18 34:24 34:3,0 34:36 34:42 34:48 34:54 35:00 35:06 35:12 35:18 35:24 35:30 Time 

File:U980780 #l-662 Acq:l5-APR-l998 20:48:51 GC EI+ Voltage SIR 70S 
430.9729 F:4 Ezp:NDB5US ' 
TRIANGLE LABS Tezt:T.LI M23. B~ T.LI#45399 
100 34:16 l. 7E7 

l.3E7 

60 1.0E7 

40 6.6E6 

20 3.3E6 

0 O.OEO 
34:12 34:18 34:24 34:3(1 34:36 34:42 34:48 34:54 35:00 35:06 35:12 35:18 35:24 35:30 Time 
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.. 
r~~e:U980780 11-662 Acq:15-APR-1998 20:48:51 GC EI+ Vo~tage SIR 70S No~se:1226 
441.7428 F:4 BSUB(256,30,-3.0) PKD(7,5,3,0.10%,4904.0,1.00%,F,T) EZp:NDB5US 
TRIANGLE LABS Tezt:TLI H23 BLANK TLII45399 
100 A1. 1E5 

90 

3.2E4 

2.8E4 

80 A2.42E4 2.5E4 

70 A7.76E4 2.2E4 

60 1.9E4 

50 A3.84E4 1.6E4 

40 5.98 4 A2.93E4 l. 3E4 

30 9.5E3 

20 6.3E3 

10 3.2E3 

O~r-.,~-T-r-r.-,-r-~~-T-r-r.-~r-.,~-T-r-r,-,-r-~ro~-r-r-r.-~r-~~~-r-r;ro-r-r-~--rO.OEO 
34:00 35:00 . 36:00 37:00 38:00 39:00 40:00 

Fi~e:U980780 11-662 Acq:l5-APR-1998 20:48:51 GC EI+ Voltage SIR 70S Noise:l262 
443.7399 F:4 BSUB(256,30,-3.0) PKD(7,5,3,0.10%,5048.0,1.00%,F,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:TLI H23 BLANK TLII45399 
100 A4. 7E4 

90 A4 .13E4 

80 

70 A5.32E4 A3.90E4 

60 

50 
A2.29E4 A2.12E4 

40 

30 

20 

10 

4~: 00 42:00 Time 

3.1E4 

2.8E4 

2.5E4 

2.2E4 

l.9E4 

l.5E4 

1.2E4 

9.3E3 

6.2E3 

3.1E3 

0 ·~r-.,~~-r-r.-,-r-~~~-r-r-ro-.-.,ro~-r-r-r.-~r-~~-r-r-r.-~r-~~~-r-r;r.-~r-~--rO.OEO 
34:00 35:00 36:00 

Fi~e:U980780 11-662 Acq:15-APR-1998 
430.9729 F:4 Ezp:NDB5US 
TRIANGLE LABS Tezt: TLI H23 
100 34: 5 

37:00 38:00 39:00 40:00 
20:48:51 GC EI+ Voltage SIR 70S 

41:00 42:00 Time 

1.7E7 

1.5E7 

1.3E7 

70 1.2E7 

60 l.OE7 

50 8.3E6 

40 6.6E6 

30 5.0E6 

20 3.3E6 

10 1.7E6 

0~.-r-~~~~-r-r-r-r-r.-.-,-.-.-r-~~-.-r-r-r-r-r-r-r.-.-.-.-r-~~-.-.-.-.-r-r-r,-.-.-.-.-.-rO.OEO 
34:00 35:00 36:00 37:00 38:00 39:00 

File:U980780 11-662 Acq:15-APR-1998 20:48:51 GC EI+ Vo~tage SIR 70S 
513.6775 F:4 Ezp:NDB5US 
TRIANGLE LABS Tezt:TLI H23 BLANK TLII45399 
1 

34:00 35:00 3 :00 

38:25 

38:55 

37 

00 

40:00 

39:54 

40:00 

41:00 42:00 Time 

40:35 41:03 
41 39 5.1E4 

.6E4 

.1E4 

.6E4 

.1E4 

6E4 

.1E4 

.5E4 

.OE4 

41:00 
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TRIANbLE 
100 

80 

60 

40 

20 

38:18 38:24 38:30 38:36 38:42 
File:U980780 11-662 Acq:15-APR-1998 20:48:51 GC EI+ Voltage SIR 70S Noise:556 
459.7348 F:4 BSUB(256,30,-3.0) PKD(7,5,3,0.10%,2224.0,1.00%,F,T) E~p:NDB5US 
TRIANbLE LABS Te~t:T.LI H23 BLANK T.LII45399 
100 A2. 0E5 

80 

60 

40 

20 

' 38:24 38:30 38:36 
File:U980780 11-662 Acq:15-APR-1998 20:48:51 GC EI+ Voltage SIR 70S Noise:1263 
469.7779 F:4 BSUB(256,30,-3.0) PKD(7,5,3,0.10%,5052.0,1.00%,F,T) Ezp:NDB5US 
TRIANGLE LABS Te~t:T.LI H23 BLANK T.LII45399 
100 A1. 2E8 

80 

60 

40 

20 

5.3E4 

4.3E4 

3.2E4 

2.1E4 

1.1E4 

5.1E4 

4.1E4 

3.1E4 

2.1E4 

1.0E4 

2.0E7 

1.6E7 

1.2E7 

8.2E6 

4.1E6 

0'4--r~~-r-r~~~~~~-.~~~~~~~r=r-r-~~~~~~~-r~~-r-r-r~~~~~~O.OEO 
38:12 38:18 38:24 38:30 38:36 38:42 38:48 Time 

File:U980780 11-662 Acq:15-APR-1998 20:48:51 GC EI+ Voltage SIR 70S Noise:505 
471.7750 F:4 BSUB(256,30,-3.0) PKD(7,5,3,0.10%,2020.0,1.00%,F,T) Ezp:NDB5US 
TRIANbLE LABS Te~t:T.LI H23 BLANK T.LII45399 
100 A1. E8 2.3E7 

80 1.9E7 

60 1.4E7 

40 9.3E6 

20 4.7E6 

04--r-r~~-r-r~~~~~-.~~~~~~~~r-~~~~~~~~-r-r~-r-r-r-r~~~~~O.OEO 
38:12 38:18 ,; 38:24 38:30 38:36 38:42 38:48 Time 

File:U980780 11-662 Acq:15-APR-1998 20:48:51 GC EI+ Voltage SIR 70S 
430.9729 F:4 E~p:NDB5US 
TRIANbLE LABS T~t:T.LI H2i.BLANK T.LII45399 
100 1.6E7 

80 1.3E7 

60 9.7E6 

40 6.5E6 

20 3.2E6 

0,_-r-r~-r-r~~~~~~-.~~~~~~r-r-r-r-r-r-~~~~~-r-.-r-r-r-r~~~~~~O.OEO 
38:12 38:18 ·, 38:24 38:30 38:36 38:42 38:48 Time 
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Peak Locate Exarnination:15-APR-1998:20:47 File:U980780 
Experirnent:NDB5US Function:2 Reference:PFK 

'-p~p~M~----------------------------------------~V~o"l~t-s' PPM 
200 0.4881 200 ,...._._... 

I 

t~ 
.I 

AIJ IVV 

330.94615 330.97925 331. 0·1235 416.93435 416.97604 
-- ---- --- -

.. 
• 

Volts 
0.0670 

, . ! ~ I ! ' 

• 1 l " 

~ 
I. A I 

'U WlA A A 

.. 417.01774 

m 
(D 



TLI Project: 
Client Sample: 

45399 
TLI M23 Blank 

Method 23 TCDD/TCDF Analysis (DB-225) 
Analysis File: P981305 

Client Project: r012.002/Lime Kiln 
Sample Matrix: XAD Date Received: I I Spike File: SPC2NF04 
TLIID: TLI Blank Date Extracted: 04/03198 I Cal: PF24098 

Date Analyzed: 04116198 Con Cal: P981302 

Sample Size: 1.000 Dilution Factor: n/a %Moisture: n/a 
Dry Weight: n/a Blank File: U980780 %Lipid: n/a 
GCColumn: DB-225 Analyst: BJG %Solids: nla 

2,3, 7,8-TCDF ND 0.005 

2.8 69.2 40%-130% 0.75 22:23 

13C.z-1,2,3,4-TCDD 0.78 21:17 

Data Reviewer:------~\-'""'------- 04/20/98 

Triangle Laboratories, Inc.® 
801 Capitola Drive • Durham, North Carolina 2n13 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

Page 1oft C2NF ...PSR v2.02. LARS 6.11.00 

Printed: 21 :27 04/20/98 

70 



Initial ..•. Date ..• 

Data Review By: 
...(_ tz...O '{'<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. 

04/20/98 

Compound/ 

1 Listing of P98130SB.dbf 

Matched GC Peaks I Ratio I Ret. Time 

0.13 

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 0.790-1.102 

304-306 DC NL 0:00 RO 1.00 0.14 0.000 

304-306 0 Peaks o.oo 

13Cl2-TCDF 0.65-0.89 0.955-1.045 

316-318 DC NL 0:00 RO 1.13 0.14 0.000 

DC WL 20:58 0.88 0.81 0.937 

DC WL 21:14 0.75 2.19 0.949 

22:23 0.75 257.47 110.10 147.37 1.000 13C12-2378-TCDF ISO 

DC SN 23:02 RO 1.40 0.27 1.029 

DC WH 24:25 0.87 2.62 1. 091 

316-318 1 Peak 257.47 

----------------------- Above: TCDF I TCDD Follows ----------------------

13Cl2-TCDD 

332-334 

0.65-0.89 0. 905-1.095 

DC NL 0:00 RO 1.22 0.16 0.000 

19:54 RO 1. 04 0.42 0.25 0.24 0.948 

21:00 0.78 181.15 79.63 101.52 1.000 

21:17 0.78 276.72 121.27 155.45 1.013 

22:00 0. 75 1.45 0.62 0.83 1.048 

332-334 4 Peaks 459.74 

Column Description .•.......•.. "Why" Code Description ......•.. QC Log Des~········· 

M_Z -Nominal Ion Mass(es) 

.. RT. -Retention Time (mm:ss) 

Rat.1 -Ratio of M/M+2 Ions 

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 

OK -RO=Ratio Outside Limits <M-Below Method Detection Limit T-Time Changed 

Rel.RT-Relative Retention Time NL-Channel Specific Noise Level M-Peak Area Changed 

N-Name 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 

13C12-2378-TCDD IS1 

13C12-1234-TCDD RS1 

Printed: 21 :27 04/20/98 



r~ e:P p 

303.9016 EZp:DB225 
TRIANGLE LABS Tezt:T.LI H23 BLANJC T.LI#45399 
100 22·24 9.1E2 

95 23:14 8.7E2 
21:59 

90 

85·7-----~~~--~~~-----i~--~--~~--~----~------~~HH~~~--------~-4~~L-+----

23:28 22:34 22:49 8.2E2 

80 

75 

70 

65~--------------------++---~------------~~~~--------~~~-4~~~----------~~~ 
60 

55 

50 

~-.. • \.A;-.'()( • .?V r-:.. :J. t > 
hL. ~(1b(<l6 

5.0E2 

4.6E2 

45 4.1E2 

40 3.6E2 

35 3.2E2 

30 2.7E2 

25 2.3E2 

20 l.8E2 

15 l.4E2 

10 9.1E1 

5 4.6E1 

0 O.OEO 
21:00 21:12 21:24 21:36 21:48 22:00 22:12 22:24 22:36 22:48 23:00 23:12 23:24 23:36 23:48 24:00 Time 

File:P981305 #1-1006 Acq:16-APR-1998 15:42:39 EI+ Voltage SIR 70P 
315.9419 E%p:DB225 
TRIANGLE LABS Tezt:T.LI H23 :BLANJC T.LI/145399 
100 22·23 2.5E5 

95 

90 

85 

80 

75 

70 

65 

60 

55 

50 

45 

40 

35 

30 

25 

20 

' 15 

10 

5 

., .. 

.r 

2.4E5 

2.2E5 

2.1E5 

2.0E5 

l.9E5 

1.7E5 

1.6E5 

1.5E5 

1.4E5 

l.2E5 

1.1E5 

1.0E5 

8.7E4 

7.5E4 

6.2E4 

5.0E4 

3.7E4 

2.5E4 

l.2E4 

OI~~~~~~~~~~~~~~~~~~~~~~TTrr~~~~TTrrrr~~~~TT~?M~~~~~O.OEO 
21:00 21:12 21:24 21:36 21:48 22:00 22:12 22:24 22:36 22:48 23:00 23:12 23:24 23:36 23:48 24:00 Time 
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Al50.l6 

19 00 20:00 21:00 23:00 
File:P98l305 ll-1006 Acq:16-APR-l998 15:42:39 EI+ Voltage SIR 70P Noise:40 
305.8987 BSUB(256,30,-3.0} PXD(5,3,1,0.10%,160.0,0.00%,F,F} Ezp:DB225 
TRIANGLE LABS Tezt:TLI M23 BLANK TLI#45399 
100 A44 .14 

80 A2 2. 2· 

40 

20 

18:00 19:00 20:00 21:00 22:00 23:00 
File:P981305 11-1006 Acq:16•APR-1998 15:42:39 EI+ Voltage SIR 70P Noise:47 
315.9419 BSUB(256,30,-3.0} PXD(5,3,1,0.10%,188.0,0.00%,F,F} Ezp:DB225 
TRIANGLE LABS Tezt: TLI M23 BLANK TLI#45399 
100 A1. 0E6 

80 

60 

40 

20 

.6E2 

.9E2 

.2E2 

3.6E2 

A368. 6 
2.9E2 

2.2E2 

1.4E2 

7.2E1 

2.5E5 

2.0E5 

1.5E5 

9.9E4 

5.0E4 

0-~~~~T-~~~~~~~T-r-;-r-r-r-r-r-~~~~~r-r-~~~~~~~~~~-,~~~~~~O.OEO 
18:00 19:00 20:00 21:00 22:00 23:00 

File:P981305 11-1006 Acq:16-APR-1998 15:42:39 EI+ Voltage SIR 70P Noise:42 
317.9389 BSUB( 256,30,-3. 0} "PXD( 5, 3, 1, 0.10%,168. 0, 0. 00%, F,F} Ezp:DB225 
TRIANGLE LABS Tezt:TLI M23 BLANK T.LI#45399 
100 A1. 7E6 

80 

60 
.•. 

40 I ··f 

20 

0 
18:00 19:00 20:00 21:00 22:00 23:00 

l'ile:P981305 11-1006 Acq:l6,..APR-1998 15:42:39 EI+ Voltage SIR 70P 
375.8364 Ezp:DB225 
TRIANGLE LABS Tezt:TLI M23 BLANK T.LI#45399 
100 17·56 . 

80 

20 

24:00 25:00 Time 

3.3E5 

2.6E5 

2.0E5 

1.3E5 

6.6E4 

1.2E3 

9.8E2 

7.3E2 

4.9E2 

2.4E2 

O~~~~~~~~~~T-~~r-.-r-r-r-r-~~~~~r-~r-~~~~~~~~~~~~~~~~~O.OEO 
18:00 19:00 20:00 21:00 2::1:00 ::13:00 24:00 25:00 TiJIIe 



~ e:P -AP - EI+ Vo 
319.8965 BSUB(256,30,-3.0) PXD(5,3,1,0.10\,160.0,0.00\,F,F) 
TRIAmLE IABS Tezt:T.ti H23 BLIINJC 'l'LI#45399 
100 

A172.69 

19:00 20:00 21:00 22:00 

A2 0. 78 

File:P98l305 11-1006 Acq:l6-APR-1998 15:42:39 EI+ Voltage SIR 70P Noise:34 
321.8936 BSUB(256,30,-3.0) PXD(5,3,1,0.10\,136.0,0.00\,F,F) EZp:DB225 
TRIANGLE IABS Tezt:T.ti H23·BLIINJC 'l'LI#45399 
100 A865.02 A419.70 

80 

60 

40 

20 

3.2E2 

Al53.48 2.5E2 

1.9E2 

1.3E2 

6.3El 

O.OEO 
23:00 24:00 Time 

A32 .27 3.9E2 

3.1E2 

2.3E2 

1.6E2 

7.8E1 

O.OEO 
Time 

0'~~~--~~~--~~.-~~~~~-.~--~~~~~-r~~~~~~~~~-r~-.~~ 
19:00 20:00 21:00 22:00 23:00 

File:P981305 #1-1006 Acq:16-APR-1998 15:42:39 EI+ Voltage SIR 70P Noise:47 
327.8847 BSUB(256,30,-3.0) PXD(5,3,1,0.10\,18B.O,O.OO\,F,F) Ezp:DB225 
TRIAmLE IABS Te.rt: T.ti H23 BLIINJC 'l'LI#45399 
100 A1. 5E6 

80 

60 

40 

20 

19:00 20:00 21:00 22:00 23:00 
File:P98l305 #1-1006 Acq~16-APR-1998 15:42:39 EI+ Voltage SIR 70P Noise:54 
331.9368 BSUB(256,30,-3.0) PXD(5,3,1,0.10\,2l6.0,0.00\,F,F) EZp:DB225 
TRIAmLE IABS Te.rt:T.ti H23 BLIINJC 'l'LI#45399 
100.! Al. lE6 

80 
A7.96E5 

60 

40 

20 

19:00 20:00 21:00 22:00 23:00 
File:P981305 11-1006 Acq~l6~APR-1998 15:42:39 EI+ Voltage SIR 70P Noise:43 
333.9338 BSUB(256,30,-3.0) PXD(5,3,1,0.10\,172.0,0.00\,F,F) EZp:DB225 
TRIAmLE IABS Tezt: T.ti H23 BLIINJC 'l'LI#45399 
100.! Al. 5E6 

80 

A1.02E6 
60 

40 

20 

24:00 

4.3E5 

3.5E5 

2.6E5 

1. 7E5 

B. 7E4 

O.OEO 
24:00 Time 

2.9E5 

r-2.3B5 

1.BE5 

l.2E5 

5.9E4 

O.OEO 
24:00 Time 

3. 7E5 

3.0E5 

2.2E5 

1.5E5 

r-7. 4E4 

O.OEO 
24:00 Time 

74 



File:P981305 11-1006 Acq:16-APR-1998 15:42:39 EI~ Voltage SIR 70P 
303.9016 Exp:DB225 
TRIJINGLE LABS Tezt:T.LI 
100 

17
,
54 

18·52 9.4E2 

80 7.5E2 

60 5.6E2 

40 3.7E2 

20 l.9E2 

o~r-~~~~-T~-r-r~~~,-~~~~~r-~~~~~~-r-r~~.-~~~~~~~~r-r-~rO.OEO 
18:00 19:00 20:00 21:00 22:00 23:00 

File:P98l305 ll-1006 Acq:l6-APR-l998 15:42:39 EI+ Voltage SIR 70P 
315.9419 Exp:DB225 
TRIJINGLE LABS Tezt:T.LI H23 BLANK TLII45399 
100 22·23 

80 

60 

40 

24:00 25: 00 Time 

2.5E5 

2.0E5 

1.5E5 

l.OE5 

20 5.0E4 

O·~T-~~~~~~r-~~~~~r-~~~~~r-~r-r-r-~~~~~~~~~r-r-~~~r-~~~~rO.OEO 
18:00 19:00 20:00 21:00 22:00 23:00 

File:P98l305 ll-1006 Acq:l6-APR-l998 15:42:39 EI~ Voltage SIR 70P 
319.8965 Exp:DB225 
TRIJINGLE LABS Tezt:TLI H23 BLANK TLII45399 

24:00 25:00 Time 

100 17:59 8.8E2 

80...,.
11

...,.
0
.._

11
• 7 .1E2 

60 5 .3E2 

40 .3;5E2 

20 1.8E2 

O~~~~~~~r-r-r-r-r-r-r-r-r-r-r-r-r-r-r-~~~~~~~~~~~~~~~~~~~~~~~O.OEO 
18:00 19:00 20:00 21:00 22:00 23:00 

File:P98l305 ll-1006 Acq:l6-APR-1998 15:42:39 EI~ Voltage SIR 70P 
331.9368 Ezp:DB225 
TRIANGLE LABS Tezt:TLI H23 BLANK TLII45399 
100.! 21·17 

80 
21:00 

60 

24:00 25:00 Time 

t
2.9E5 

2.3E5 

l.8E5 

40 ~l.2E5 

20 5.9E4 

O~r-r-~~~~~-r-r-r-r~,-~~~~~~/~~~~~~-r-r-r-r-r~~~~~~~r-~~~O.OEO 
18:00 19:00 2oloo 21loo 22:00 23loo 24loo 25:00 Time 

File:P98l305 ll-1006 Acq:l6-APR-l998 15:42:39 EI~ Voltage SIR 70P 
292.9825 Ezp:DB225 
TRIANGLE LABS Tezt:TLI H23 
100 18:26 19:21 

~~~~~~~-r~ 
~~~~wN~,,~~--_,~~~~~~;;~~~~~~4.7E5 

3.7E5 

60 

40 
' 

2.8E5 

l.9E5 

20 9.4E4 

O·~T-~~~~~~~~~~~~r-~~~~T-~~~r-r-r-r-r-r-r-r-r-r-r-r-r-r-r-r-r-r-~~r-~O.OEO 
18:00 19:00 20:00 21:00 22:00 23:00 24:00 25:00 Time 

File:P98l305 ll-1006 Acq:l6-APR-l998 15:42:39 EI~ Voltage SIR 70P 
330.9792 Exp:DB225 . 
TRIANGLE LABS Tezt:T.LI H23 7'LII45399 
100 5.lE5 

80 1...,,...,.r.JIW ro"'""-1"""1,.. 4 .lE5 

60 3.lE5 

40 2.0E5 

20 l.OE5 

O·~T-r-~~~~~-T-r-r-r-r-r~~~~T-~r-r-~~-,-T-T~-r-r-r~~~~~~~r-r-~~~O.OEO 
18:00 19:00 20:00 21:00 22:00 23:00 24:00 25: 00 Time 



Ref. aass 292.9325 Pei< t~ 
Helgt .97 vcUs ~ 299 WI 

nale 
flle na1e A=P981385 

-+------t Rtsd.Jii.oo 18JJ8 
~ lUber 1 
Iooi.zat i.oo IOOe EI • 
Swltch~ YCtlTlt 
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TLI Project: 45399 Method 23 PCDD/PCDF Analysis (a) 
Client Sample: M23-I-1 

Client Project: r012.002/Lime Kiln 
Sample Matrix: M23 Date Received: 04/01/98 
TLI ID: 204-92-1A-D Date Extracted: 04/03/98 

Date Analyzed: 04/16/98 

Sample Size: 1.000 Dilution Factor: nla 
Dry Weight: n/a Blank File: U980780 
GC Column: DB-5 Analyst: WK 

2,3,7,8-llC:I>I> NJ) 0.03 
1,2,3,7,8-PeCI>I> NJ) 0.05 
1,2,3,4,7,8-IIxCI>I> NJ) 0.06 
1,2,3,6,7,8-IIxCI>I> NJ) 0.06 
1,2,3, 7,8,9-IIxCI>I> NJ) 0.06 
1,2,3,4,6,7,8-IIpCI>I> NJ) 0.09 
1,2,3,4,6,7,8,9-0CI>l) ND 0.1 

2,3, 7,8-TCl)F 0.05 
1,2,3,7,8-PeCl)F ND 0.03 
2,3,4, 7 ,8-PeCI>F ND 0.04 
1,2,3,4,7,8-IIxCI>F ND 0.04 
1,2,3,6,7,8-HxCI>F ND 0.04 
2,3,4,6, 7,8-HxCI>F ND 0.04 
1,2,3,7,8,9-HxCl)F ND 0.05 
1,2,3,4,6,7,8-IIpCI>F NJ) 0.06 
1,2,3,4,7,8,9-IIpCI>F ND 0.08 
1,2,3,4,6,7,8,9-0CI>F ND 0.1 

llotalllCI>I> ND 0.03 
Total PeCl)l) ND 0.05 
Total HxCl)I> ND 0.06 
llotallipCI>I> NJ) 0.09 

TotalllCI>F 0.09 2 
Total PeCI>F EMPC 0.06 
Total HxCI>F NJ) 0.04 
llotallipCI>F NJ) 0.06 

Page 1 of2 

Triangle Laboratories, Inc.~ 
801 Capitola Drive • Durham, North Carolina 27713 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

Analysis File: W981017 

Spike File: SPMIT204 
I Cal: WF53178 
Con Cal: W981012 

%Moisture: nla 
%Lipid: nla 
%Solids: nla 

0.67 26:23 B -

MIT2_PSR vl.04. LARS 6.11.00 

Printed: 13:40 04/20/98 
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TLI Project: 
Client Sample: 

13Ctz-2,3,7,8-TCDF 
13Ct2- 2,3, 7,8-TCDD 
13C 12-1,2,3, 7 ,8-PeCDF 
13Ct2-1,2,3, 7 ,8-PeCDD 
13Ctz-1,2,3,6, 7,8-Hx.CDF 
13C12-1,2,3,6, 7,8-Hx.CDD 
13C1z-1,2,3,4,6,7,8-HpCDF 
13C12-1,2,3,4,6,7,8-HpCDD 
13C 1z-1,2,3,4,6, 7 ,8,9-0CDD 

13C12-2,3,4,7,8-PeCDF 
13C12-1,2,3,4, 7 ,8-Hx.CDF 
13C12-1,2,3,4, 7 ,8-Hx.CDD 
13Ctz-1,2,3,4, 7 ,8,9-HpCDF 

37CL-2,3,7,8-TCDD 

13C12-1,2,3,7,8,9-HxCDF 
13Ctz-2,3,4,6, 7,8-Hx.CDF 

13Ctz-1,2,3,4-TCDD 
13Ctz-1,2,3, 7 ,8,9-HxCDD 

45399 
M23-I-1 

2.8 
3.1 
2.7 
2.9 
4.8 
4.6 
4.6 
4.6 
8.3 

3.6 
3.1 
3.0 
3.3 

3.3 

3.3 
4.5 

71.2 
78.1 
68.5 
71.8 

119 
115 
115 
116 
103 

89.3 
78.3 
75.5 
83.6 

83.3 

82.4 
114 

Method 23 PCDD/PCDF Analysis (a) 
Analysis File: W981017 

40%-130% 
40%-130% 
40%-130% 
40%-130% 
40%-130% 
40%-130% 
25%-130% 
25%-130% 
25%-130% 

40%-130% 
40%-130% 
40%-130% 
25%-130% 

40%-130% 

40%-130% 
40%-130% 

0.75 
0.82 
1.50 
1.51 
0.49 
1.19 
0.45 
1.10 
0.90 

1.56 
0.50 
1.22 
0.42 

0.49 
0.51 

0.79 
1.19 

26:19 
27:01 
30:10 
31:10 
33:40 
34:20 
36:35 
37:38 
41:20 

30:50 
33:34 
34:16 
38:09 

27:02 

34:56 
34:09 

26:51 
34:40 

/fV/ c<5 j'lJ 
Data Reviewer: ______ ..:_tY ______ 04/20/98 

Triangle Laboratories, Inc.® 
801 Capitola Drive • Durham, North Carolina 27713 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

Page2of2 MIT2_PSR vl.04. LARS 6.ll.OO 

Printed: 13:40 04/20/98 
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Initial .... Date ... 

Data Review By: )1;tJ;;;Jt _J_I !.!.1 qj' Calculated Noise Area: 1. 58 

The Total Area for each peak with an ion abundance ratio outside 
ratio limits has been recalculated according to method requirements. 

Page No. 

04/20/98 

Compound/ 

1 Listing of W981017B.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.Name .. ID .. Flags . 

TCDF 

304-306 DC NL 0:00 

A 24:22 

DC SN 25:55 

M 26:23 

304-306 2 Peaks 

13C12-TCDF 

316-318 DC NL 0:00 

DC WL 25:18 

26:19 

316-318 1 Peak 

0.65-0.89 

RO 1.44 2.83 

0.74 7.23 

RO 1.46 2.51 

0.67 8.95 

16.18 

0.65-0.89 

0.87 2.77 

0.78 8.01 

0.75 600.62 

600.62 

3.08 

3.60 

256.46 

. 0. 878-1.072 

0.000 

4.15 0.926 

0.985 

5.35 1.003 2378-TCDF 

0.962-1.038 

0.000 

0.961 

AN 

344.16 1.000 13C12-2378-TCDF ISO 

J 

----------------------- Above: TCDF I TCDD Follows ----------------------

TCDD 

320-322 

320-322 

37Cl-TCDD 

328 

328 

13C12-TCDD 

332-334 

332-334 

DC 

DC 

DC 

DC 

DC 

DC 

DC 

DC 

DC 

DC 

DC 

DC 

NL 0:00 

SN 24:32 

WH 28:30 
0 Peaks 

NL 0:00 

WL 24:42 

WL 24:52 

25:42 

SN 25:54 

SN 26:41 

27:02 

27:26 

SN 27:35 

SN 27:43 

SN 27:56 

3 Peaks 

NL 0:00 

26:51 

27:01 

27:19 
3 Peaks 

0.65-0.89 

RO 1.21 1.84 

0.70 2.64 

0.84 2.10 
0.00 

0.91 

0.58 

0.68 
7.87 7.87 

0.86 

0.36 

423.24 423.24 

4.90 4.90 

1.28 

0.83 

1.54 
436.01 

0.65-0.89 

RO 2.08 2.09 
0.79 606.53 268.63 

0.82 495.22 222.39 

RO 0.51 5.72 2.49 
1,107.47 

----------------------- Above: TCDD I PeCDF Follows 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive • Durham, North Carolina 27713 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

0.903-1.042 

0.000 

0.908 

1.055 

0.926-1.074 

0.000 

0.914 

0.920 

0.951 
0.959 

0.988 

1.001 37Cl-TCDD CLS 

1.015 

1.021 

1.026 

1.034 

0.926-1.074 

0.000 

337.90 0.994 13C12-1234-TCDD RS1 

272.83 1.000 13C12-2378-TCDD IS1 

4.86 1.011 

---------------------

Printed: 13:40 04/20~8 - ., 9 



?age No. 2 

04/20/98 

Compound/ 

H_Z .•.. QC.Log 

PeCDF 

340-342 

D 

340-342 

13C12-PeCDF 

352-354 

352-354 

PeCDD 

356-358 

356-358 

13C12-PeCDD 

368-370 

368-370 

HxCDF 

374-376 

374-376 

Listing of W981017B.dbf 

Matched GC Peaks I Ratio I Ret. Time 

Omit Why . . RT. OK Ratio Total.Area •.. Area. Peak. 1. . 

1.32-1.78 

DC NL 0:00 RO 0. 72 1.48 

DC SN 28:04 RO 0.64 1.07 

D SN 28:15 1. 33 4.80 

DC SN 29:12 1.45 2.06 

29:20 RO 1. 31 6.38 3.88 

DC SN 29:27 1.43 3.14 

DC SN 31:47 RO 0.63 1.40 

DC SN 31:57 RO 0.65 0.87 

DC WH 32:04 RO 1. 95 1.58 

DC WH 32:17 RO 1.08 1.61 

1 Peak 6.38 

1. 32-1.78 

DC NL 0:00 RO 0.89 1.45 

DC SN 28:29 RO 0.35 0.44 

DC SN 28:33 1. 53 1.01 

DC SN 28:58 RO 2.48 1.96 

29:18 1.49 9.07 5.43 

DC SN 29:49 RO 1.28 2.75 

DC SN 30:01 RO 0.25 0.48 

30:10 1.50 435.21 260.95 

30:26 1. 59 6.16 3.78 

30:50 1.56 374.22 228.19 

DC SN 32:06 RO 0.49 0.95 

4 Peaks 824.66 

---------------------- Above: PeCDF I PeCDD Follows 

1.32-1.78 

DC NL 0:00 RO 1.26 2.02 

DC SN 29:24 RO 0.90 1.89 

0 Peaks 0.00 

1.32-1.78 

DC NL 0:00 RO 1.19 1.96 

DC SN 29:20 RO 0.70 0.84 

31:10 1.51 252.15 151.74 

31:18 1.41 32.94 19.28 

2 Peaks 285.09 

---------------------- Above: PeCDD I HxCDF Follows 

1.05-1.43 

DC NL 0:00 RO 1.46 2.42 

DC SN 32:58 RO 2.68 0.69 

DC SN 33:02 RO 1.59 0.38 

DC SN 33:12 1.20 1.10 

DC SN 35:06 1.19 1.29 

DC WH 35:21 RO 0.48 1.57 

0 Peaks 0.00 

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. 

0. 930-1.060 

0.000 

0.930 

0.936 

0.968 

2.96 0.972 J 

0.976 

1.054 

1.059 

1.063 

1.070 

0. 867-1.133 

0.000 

0.944 

0.946 

0.960 

3.64 0.971 

0.988 
0.995 

174.26 1.000 13C12-PeCDF 123 IS2 

2.38 1.009 

146.03 1.022 13C12-PeCDF 234 SUR1 

1.064 

---------------------
0.939-1.020 

0.000 

0.943 

0.872-1.128 

0.000 

0.941 

100.41 1.000 13C12-PeCDD 123 IS3 

13.66 1.004 

0.964-1.045 

0.000 

0.979 

0.981 

0.986 

1.043 

1.050 

Printed: 13:40 04/20/98 
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Page No. 

04/20/98 

Compound/ 

3 Listing of W981017B.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. 

13C12-HxCDF 

384-386 

384-386 

HxCDD 

390-392 

390-392 

13C12-HxCDD 

402-404 

402-404 

HpCDF 
408-410 

408-410 

13C12-HpCDF 

418-420 

418-420 

HpCDD 
424-426 

424-426 

13C12-HpCDD 

436-438 

436-438 

0.43-0.59 

DC NL 0:00 RO 0.64 

DC SN 32:44 0.44 

DC SN 32:50 RO 0.76 

33:34 0.50 

33:40 0.49 

34:09 0.51 

34:56 0.49 

4 Peaks 

---------------------- Above: 

1. 05-1.43 

DC NL 0:00 RO 0.84 

0 Peaks 

1.05-1.43 

DC NL 0:00 RO 0.94 

34:16 1.22 

34:20 1.19 
34:40 1.19 

3 Peaks 

---------------------- Above: 

0.88-1.20 

DC NL 0:00 1. 08 

DC SN 36:35 RO 3.51 

DC SN 36:47 RO 0.39 

0 Peaks 

0.37-0.51 

DC NL 0:00 RO 0.85 

36:35 0.45 

DC SN 36:48 0.47 

38:09 0.42 

2 Peaks 

---------------------- Above: 

0.88-1.20 

DC NL 0:00 1.11 
DC WH 38:22 RO 1.65 

DC WH 38:32 0.91 

0 Peaks 

0.88-1.20 

DC NL 0:00 RO 1.36 
37:38 1.10 

DC WH 38:40 RO 1.89 

DC WH 39:02 RO 3.68 

1 Peak 

2.91 

3.17 

0.51 

284.21 95.01 

352.74 116.51 
319.35 107.65 

175.34 57.94 

1,131.64 

HxCDF I HxCDD Follows 

2.26 

0.00 

3.43 

181.66 99.82 

258.65 140.79 
230.55 125.31 
670.86 

HxCDD I HpCDF Follows 

2.25 

1.00 

0.31 

0.00 

1.97 

198.52 61.78 
0.69 

121.32 36.13 

319.84 

HpCDF I HpCDD Follows 

2.09 
0.94 

1.26 
0.00 

2.02 
175.47 91.96 

1.24 

0.57 

175.47 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive • Durham, North Carolina 27713 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

0. 881-1.119 
0.000 

0.972 

0.975 
189.20. 0.997 13C12-HxCDF 478 SUR2 

236.23 1.000 13C12-HxCDF 678 IS4 

211.70 1.014 13C12-HxCDF 234 ALT2 

117.40 1.038 13C12-HxCDF 789 ALTl 

---------------------
0. 958-1.013 

0.000 

0.971-1.029 

0.000 

81.84 0.998 13C12-HxCDD 478 SUR3 

117.86 1.000 13C12-HxCDD 678 ISS 

105.24 1.010 13C12-HxCDD 789 RS2 

---------------------
0.996-1.048 

0.000 
1.000 1234678-HpCDF AN 

1.005 

0.945-1.109 

0.000 

136.74 1.000 13C12-HpCDF 678 IS6 

1.006 

85.19 1.043 13C12-HpCDF 789 SUR4 

---------------------
0.976-1.004 

0.000 
1.019 

1.024 

0. 973-1.027 

0.000 

83.51 1.000 13C12-HpCDD 678 IS7 
1.027 

1. 037 

Printed: 13:40 04/20/98 
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Page No. 4 Listing of W981017B.dbf 

04/20/98 Matched GC Peaks I Ratio I Ret. Time 

Compound/ 

H_Z .... QC.Log Omit Why . .RT. OK Ratio Total.Area ... Area.Peak.l.. Area.Peak.2 .. Rel.RT Compound.Name .. 

---------------------- Above: HpCDD I Octa-cDD and CDF Follows ----------
OCDF 0.76-1.02 0.903-1.097 

442-444 DC NL 0:00 0.86 2.62 0.000 

DC WL 35:42 RO 1. 39 1.64 0.864 

DC WL 36:15 RO 1. 58 2.17 0.877 

DC WL 36:28 RO 2.00 0.66 0.882 

DC WL 36:31 RO 2.38 0.74 0.883 

DC SN 37:22 RO 0.28 0.57 0.904 

DC SN 37:28 RO 0.34 0.45 0.906 

DC SN 38:09 RO 0.07 0.30 0.923 

DC SN 38:15 0.77 1.88 0.925 

DC SN 38:25 RO 0.24 1.02 0.929 

DC SN 38:45 RO 0.74 1.97 0.938 

DC SN 39:03 RO 0.21 1.21 0.945 

DC SN 39:43 RO 1.40 1.59 0.961 

DC SN 41:19 RO 2.13 1.64 1. 000 

DC SN 41:28 RO 0.41 0.64 1.003 

DC SN 41:32 RO 0.36 1.15 1.005 

442-444 0 Peaks 0.00 

OCDD 0. 76-1.02 0.903-1.097 

458-460 DC NL 0:00 RO 1. 08 1.80 0.000 

458-460 0 Peaks 0.00 

13C12-0CDD 0. 76-1.02 0.996-1.004 

470-472 DC NL 0:00 RO 1.14 1.78 0.000 

41:20 0.90 196.00 92.84 103.16 1.000 13C12-0CDD 

DC WH 41:35 

470-472 1 Peak 

Column Description ........... . 

M_Z -Nominal Ion Mass(es) 

.. RT. -Retention Time (mm:ss) 

Rat.l -Ratio of M/M+2 Ions 

RO 

OK -RO=Ratio Outside Limits 

Rel.RT-Relative Retention Time 

*** End of Report *** 

0.43 2.31 

196.00 

"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 

1.006 

QC Log Desc ........ . 

A-Peak Added 

K-Peak Kept 

D-Peak Deleted 

T-Time Changed 

M-Peak Area Changed 

N-Name Changed 

X-Ether Interference 

ID .. Flags. 

ISS 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive • Durham, North Carolina 2n13 · Printed: 13:40 04/20/98 
Phone: (919) 544-5729 • Fax: (919) 544-5491 82 



Fi~e:W981017 #l-798 Acq:l6-APR-l998 16:19:38 GC EI+ Voltage SIR 70SE Noise:ll53 
303.9016 F:2 BSUB(256,30,-3.0) PKD(9,5,5,0.10%,4612.0,l.OO%,F,T) Erp:NDB5US 
T.RIANGLE LABS Tert:M23-I-1 T.LI#45399 
100 

·~.-~~--~~-.--.--r--~~~--~~~--.-~~--.-~~--.-~-.--~-r~r-~~--.-.--.--.-~O.OEO 
24:00 25:00 26:00 27:00 28:00 Time 

Fi~e:W981017 ~~-798 Acq:~6-APR-l998 16:19:38 GC EI+ Vo~tage SIR 70SE Noise:802 
305.8987 F:2 BSUB(256,30,-3.0) PKD(9,5,5,0.~0%,3208.0,~.00%,F,T) Erp:NDB5US 
T.RIANGLE LABS Tert:M23-I-l T.LI#45399 
100 A7. 4E4 

80 

60 

l.6E4 

~.3E4 

9.8E3 

40 6.5E3 

20 3.3E3 

0~~~~--.-~-.--.--r--~~~--.-~~--.-~~--.-~~--.-~-.--~-r~--~~--.-.--.--.-~O.OEO 
24:00 25:00 26:00 27:00 28:00 Time 

Fi~e:W981017 #1-798 Acq:~6-APR-l998 16:19:38 GC EI+ Vo~tage SIR 70SE Noise:647 
315.9419 F:2 BSUB(256,30,-3.0) PKD(9,5,5,0.l0%,2588.0,l.OO%,F,T) Erp:NDB5US 
T.RIANGLE LABS Tert:M23-I-l• T.LI#45399 
100 A2. 6E6 

80 

60 

40 

7.0E5 

5.6E5 

4.2E5 

2.8E5 

20 l.4E5 

0~.-~~--~-r-,--.-~~.-~~--.-~~--~~~--,--r~~r--r-.--~~~r-~~--~.--.--.-~O.OEO 
24:00 i 25:00 26:00 27:00 

Fi~e:W981017 #l-798 Acq:l_6-APR-l998 16:19:38 GC EI+ Vo~tage SIR 70SE Noise: 738 
317.9389 F:2 BSUB(256,30;\-3 .•. 0) PKD(9,5,5,0.10%,2952.0,1.00%,F,T) Erp:NDBSUS 
T.RIANGLE LABS Tert:M23-I-P T.LI#45399 
100 _·, -· A3. 4E6 

80 

60 

40 

20 

28:00 Time 

9.4E5 

7.5E5 

5.6E5 

3.7E5 

1.9E5 

0·~~~-.--~~~.-~~._~~-.--.-~~--~~-.--~~~~~~~--~~--r-~-.--~-r-,.-~~O.OEO 
24:00 25:00 26:00 27:00 

Fi~e:W981017 #1-798 Acq:16-APR-1998 16:19:38 GC EI+ Vo~tage SIR 70SE 
330.9792 F:2 E:rp:NDB5US . 
T.RIANGLE LABS Tert:M23-i--i, T.LI#45399 
100 23•27 24•06 24:4024:58 

80 

60 

40 

20 

28:00 

28:22 

O·~r-~~--~.--.~--.--r~--.-.-~~--.--r-.--.-.-~~--.--r-,--~~-.--.-.-~--r-~~ 
24:00 . 25:00 26:00 27:00 

Fi~e:W981017 #l-798 Acq:16-APR-1998 16:19:38 GC EI+ Vo~tage SIR 70SE 
375.8364 F:2 E:rp:NDB5US 
T.RIANGLE LABS Tert:M23-r-1'. T.LI#45399 
100 

80 

60 

40 

20 

28:00 

0·~~~~~~-,r-~~~~~~r-~~-r~~~.-~~-r~--~--~-r~--~~-.-r~--~ 
24:00 25:00 26:00 27:00 28:00 

Time 

l.9E7 

1.6E7 

1.2E7 

7.8E6 

3.9E6 

O.OEO 
Time 

1.4E4 

l.lE4 

8.2E3 

5.5E3 

2. 7E3 

O.OEO 
Time 
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Fi~e:W98~0~7 #1-798 Acq:16-APR-1998 16:19:38 GC EI+ Vo~tage SIR 70SE Noise:629 
319.8965 F:2 BSUB(256,30,-3.0) PKD(7,5,3,0.10%,2516.0,1.00%,F,T) Exp:NDB5US 
TRIANGLE LABS Text:M23-I-1 T.LI#45399 
100 

25:00 26:00 27:00 
File:W981017 #1-798 Acq:16-APR-1998 16:19:38 GC EI+ Vo~tage SIR 70SE Noise:522 
321.8936 F:2 BSUB(256,30,-3.0) PKD(7,5,3,0.10%,2088.0,1.00%,F,T) Exp:NDB5US 
TRIANGLE LABS Tezt:M23-I-1 T.LI#45399 
100 Al. 5E4 

80 

60 

40 

........ (.-:v\ 
( :9\ t.J ~ , 7.~E3 

28:00 Time 

5.6E3 

4.5E3 

3.4E3 

2.2E3 

20 1.1E3 

0·~-r--,---r--,---r--~--r-~---r--.---~~--,---r-~---r--T-~---r--,---r--,---r--,---~O.OEO 
25:00 .. 26:00 27:00 

Fi~e:W981017 #1-798 Acq:16-APR-1998 16:19:38 GC EI+ Vo~tage SIR 70SE Noise:1232 
331.9368 F:2 BSUB(256,30,-3.0) PKD(7,5,3,0.~0%,4928.0,1.00%,F,T) Exp:NDB5US 
TRIANGLE LABS Tezt:M23-I-1 T.LI#45399 
100 

80 

60 

40 

A2. 9E6 
~2.22E6 

28:00 Time 

7.5E5 

6.0E5 

4.5E5 

3.0E5 

20 1.5E5 

0,~~~--~~~~~~--~~--~~~--~~~-\~~\~~~~~--~-r--~~~O.OEO 
25~00 26:00 27~DD 28:00 Time 

File:W981017 #1-798 Acq:16-APR-1998 16:19:38 GC EI+ Vo~tage SIR 70SE Noise:591 
333.9338 F:2 BSUB(256,30,-3.0) PKD(7,5,3,0.~0%,2364.0,1.00%,F,T) E%p:NDB5US 
TRIANGLE LABS Tezt:H23-I-1 T.LI#45399 
100 

80 

60 

40 

20 

A3. 8E6 

A2.73E6 
9.7E5 

r-7. 8E5 

5.8E5 

f-3.9E5 

~.9E5 

0~~--~~--~--~~--~--T-~--~--~~--,---~~~t~-\~--~--~~--~--~~--~--~O.OEO 
25:00 26:00 27:00 

File:W981017 #1-798 Acq:l:6-'ju>R-1998 16:19:38 GC EI+ Voltage SIR 70SE Noise:454 
327.8847 F:2 BSUB(256,30,/-3:o; PKD(7,5,3,0.10%,1816.0,l.OO%,F,TJ Exp:NDBSUS 
TRIANGLE LABS Tezt:H23-I-1 T.LI#45399 
100 . A4. E6 

80 

60 

40 

20 

28:00 Time 

~.2E6 

9.5E5 

7.1E5 

4.7E5 

2.4E5 

0·~-r--,---~-,---r--,---~~~-r--.---~~--,---~~--~~~~~~--,---~~~-r--,---~O.OEO 
25:00 26:00 27:DD 

File:W981017 #1-798 Acq:16-APR-1998 16:19:38 GC EI+ Voltage SIR 70SE 
330.9792 F:2 Ezp:NDB5US 
TRIANGLE LABS Text:H23-I-1 T.LI#45399 
100 24:58 25· 6 

80 

60 

40 

20 

25:00 26:00 

26:36 27:11 

27:00 

28:00 

28:00 

Time 

28:2 l.9E7 

l.6E7 

l.2E7 

7.8E6 

3.9E6 

84 



Fi1e:W981017 #1-798 Acq:16-APR-1998 16:19:38 GC EI+ Voltage SIR 70SE Noise:450 
339.8597 F:2 BSUB(256,30,-3.0) PKD(7,5,3,0.10%,1800.0,1.00%,F,T) EXp:NDBSUS 
TRIANGLE LABS Tezt:M23-I-1 TLI#45399 
100 A2 • 74E4 A3. 8E4 

80 

60 

40 

20 

A1. 67E4 

Al.57E4 

9.4E3 

7.5E3 

5.7E3 

3.8E3 

1.9E3 

o·~~~~-=~~~--~~~~~~-r~--~~~--~.-~~~~~~~~~~ O.OEO 
29:00 30:00 31:00 

File:W981017 #1-798 Acq:16-APR-1998 16:19:38 GC EI+ Voltage SIR 70SE Noise:625 
341.8567 F:2 BSUB(256,30,-3.0) PKD(7,5,3,0.10%,2500.0,1.00%,F,T) E%p:NDB5US 
TRIANGLE LABS Tezt:M23-I-1 TLI#45399 
100 A2. 6E4 

80 

60 

40 

20 

32:00 Time 

8.1E3 

6.5E3 

4.9E3 

3.2E3 

1.6E3 

01~~~~_;~~~~~~~~--r-~~~~~~~~~~~-=~~~=± O.OEO 
29:00 30:00 31:00 

File:W981017 #1-798 Acq:16-APR-1998 16:19:38 GC EI+ Voltage SIR 70SE Noise:442 
351.9000 F:2 BSUB(256,30,-3.0) PKD(7,5,3,0.10%,1768.0,1.00%,F,T) E%p:NDB5US 
TRIANGLE LABS Tezt:M23-I-1 TLI#45399 
100 A2. 1E6 A2.28E6 

80 

60 

40 

20 

32:00 Time 

7.7E5 

6.2E5 

4.6E5 

3.1E5 

1.5E5 

0·~~~~~--~~~~~~~~---~~\~~~~~~~--~~~~--~~~~ O.OEO 
29:00 30:00 31:00 

File:W981017 #1-798 Acq:16-APR-1998 16:19:38 GC EI+ Voltage SIR 70SE Noise:494 
353.8970 F:2 BSUB(256,30,-3;0) PKD(7,5,3,0.10%,1976~0,1.00%,F,T) EXp:NDB5US 
TRIANGLE LABS Tezt:M23-I.-1' TLI#45399 
100 A1. 4E6 

80 

60 

40 

20 

Al.46E6 

32:00 Time 

r5.1E5 

4.1E5 

1-3 .1E5 

2.0E5 

1.0E5 

0~~~~~~~~~~~--~~~~~(~~--~J~~~~--~~~~~~ O.OEO 
29:0'0 30:00 31:00 

File:W981017 #1-798 Acq:16-APR-1998 16:19:38 GC EI+ Voltage SIR 70SE 
330.9792 F:2 Ezp:NDB5US .. 
TRIANGLE LABS Tezt:M23-i-1 
100 28:22 _28··59 

80 

60 

40 

20 

TLI#45399 
29:25 30:0~ 

~ 

30:43 31:05 31:29 
"' 

32:00 Time 

31:47 
r1.9E7 

32:09 
1.5E7 

1.1E7 

1-7. 5E6 

1-3. 7E6 

0~-r--~~---r--~-;---r--~~---r--~-;---r--~~--~--r--.---r--~~---r--~-.---r~ O.OEO 
29:00 

File:W981017 #1-798 Acq:16-APR-1998 
30:00 31:00 

16:19:38 GC EI+ Voltage SIR 70SE 
409.7974 F:2 Ezp:NDB5US 
TRIANGLE LABS Tezt:M23-I-1 TLI#45399 
100 

60 

40 

20 

32:00 

31·39 

0·~-r--r-~--~~--.---~~--~~--,---r--r--~~--,-~------T-~--,---r--r--~~--~ 
29:00 30:00 31:00 ;, 32:00 

Time 

1.3E4 

1.0E4 

7.8E3 

5.2E3 

2.6E3 

O.OEO 
Time 
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29:24 29:36 29:48 30:00 30:12 30:24 30:36 30:48 31:00 31:12 31:24 31:36 
File:WY81017 #1-798 Acq:16-APR-1998 16:19:38 GC EI+ Voltage SIR 70SE Noise:489 
357.8516 F:2 BSUB(256,30,-3.0) PKD(7,5,3,0.10%,1956.0,1.00%,F,T) E%p:RDB5US 
TRIANGLE LABS Tezt:M23-I;-1, TLI#45399 
100 

80 

60 

29:24 29:36 29:48 30:00 30:12 30:24 30:36 30:48 31:00 31:12 31:24 31:36 
File:W981017 #1-798 Acq:16-APR-l998 16:19:38 GC EI+ Voltage SIR 70SE Noise:597 
367.8949 F:2 BSUB(256,30,-3.0) PKD(7,5,3,0.10%,2388.0,1.00%,F,T) E%p:RDB5US 
TRIANGLE LABS Tezt:M23-I-1. TLI#45399 
100 A1. 2E6 

80 

60 

40 

29:24 29:36 29:48 30:00 30:12 30:24 30:36 30:48 31:00 31:12 31:24 31:36 
File:W981017 #1-798 Acq:16-APR-1998 16:19:38 GC EI+ Voltage SIR 70SE Noise:501 
369.8919 F:2 BSUB(256,30,~3.0) PKD(7,5,3,0.10%,2004.0,l.OO%,F,T} E%p:RDB5US 
TRIANGLE LABS Tezt:M23-I-1 TLI#45399 
100 Al. OE6 

80 

60 

40 

20 

31:48 

31:48 

31:48 

5.4E3 

4.3E3 

3.2E3 

2.2E3 

1.1E3 

O.OEO 
32:00 Time 

1.2E4 

9.5E3 

7.2E3 

4.8E3 

2.4E3 

O.OEO 
32:00 Time 

5.0E5 

4.0E5 

3.0E5 

2.0E5 

9.9E4 

O.OEO 
32:00 Time 

3.2E5 

2.6E5 

1.9E5 

1.3E5 

6.4E4 

O~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~O.OEO 
29:24 29:36 29:48 30:00 30:12 30:24 30:36 30:48 31:00 31:12 31:24 31:36 31:48 32:00 

File:WY81017 #1-798 Acq:l6-APR-1998 16:19:38 GC EI+ Voltage SIR 70SE 
330.9792 F:2 Ezp:RDB5US 
TRIANGLE LABS Tezt:M23-I-1 TLI#45399 
100! ;J]J..;,_25 30:02,...... 

'I 
30:46 31:05 31=.1! 31:47 

v 

80 

Time 

l.8E7 

l.5E7 

60 1.1E7 

40 7.3E6 

20 r3.7E6 

0 O.OEO 
29:24 29:36 29:48 30:00 30:12 30:24 30:36 30:48 31:00 31:12 31:24 31:36 31:48 32:00 Time 
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File:W98l017 #1-354 Acq:16-APR-1998 16:19:38 GC EI+ Voltage SIR 70SE Noise:788 
373.8208 F:3 BSUB(256,30,-3.0) PKD(7,5,3,0.10%,3152.0,1.00%,F,T) Erp:NDB5US 
T.RIANGLE LABS Tezt:M23-I-1 T.LI#45399 
lOO A8. 3E3 

80 

60 

40 

20 

A8. 71E3 
8.6E3 

6.8E3 

5.1E3 

3.4E3 

l. 7E3 

O~~~~~TTnn~~nn~~~~~~~~~~~~~~~Tr~~TT~~~~~~~~;;~~O.OEO 
32:36 32:48 33:00 33:12 33:24 33:36 33:48 34:00 34:12 34:24 34:36 34:48 

File:W981017 #1-354 Acq:16-APR-1998 16:19:38 GC EI+ Voltage SIR 70SE Noise:538 
375.8178 F:3 BSUB(256,30,-3.0) PKD(7,5,3,0.10%,2152.0,l.OO\,F,T) Erp:NDB5US 
T.RIANGLE LABS Tezt:M23-I-1 T.LI#45399 

35:00 35:12 35:24 Time 

100 

80 

60 

40 

20 

A3.12E3 A6.65E3 
A3.14E3 

4.9E3 

3.9E3 

2.9E3 

1.9E3 

9.7E2 

O~rn~~~~~rn~~~TT~rrrn~~~~rrrnn,,~~~rr~~~~TT~rr~~~4T+rTr~~~0.0E0 
32:36 32:48 33:00 33:12 33:24 33:36 33:48 34:00 34:12 34:24 34:36 34:48 35:00 35:12 35:24 Time 

File:W9810l7 #1-354 Acq:16-APR-1998 16:19:38 GC EI+ Voltage SIR 70SE Noise:618 
383.8639 F:3 BSUB(256,30,-3.0) PKD(7,5,3,0.l0%,2472.0,l.OO%,F,T) E%p:NDB5US 
T.RIANGLE LABS Tezt:M23-I-1 T.LI#45399 
100 Al. 7E6 3.7E5 

80 

60 

A1.08E6 
3.0E5 

2.2E5 
A5.79E5 

40 1.5E5 

20 7.4E4 

0 0. OEO 
32:36 32:48 33:00 :•33:12 33:24 33:36 33:48 34:00 34:12 34:24 34:36 34:48 35:00 35:12 35:24 Time 

File:W981017 i/1-354 Acq:16-APR-1998 16:19:38 GC EI+ Voltage SIR 70SE Noise:963 
385.8610 F:3 BSUB(256,30,'·-3.0) PKD(7,5,3,0.l0%,3852.0,1.00%,F,T) Erp:NDB5US 
T.RIANGLE LABS Tezt:M23-I-1 T.Lii/45399 
100 A2. 6E6 7.2E5 

80 

60 

40 

A2.12E6 

Al.17E6 

5.8E5 

4.3E5 

2.9E5 

20 l.4E5 

O·~~~~~~~~~~~~~~IT~TT~~~~~~~~~~~~~~~~~TT~TT~~~~~~~~~O.OEO 
32:36 32:48 33:00 33~12 33:24 33:36 33:48 34:00 34:12 34:24 34:36 

File:W981017 i/1-354 Acq:16-APR-1998 16:19:38 GC EI+ Voltage SIR 70SE 
Time 

392.9760 F:3 Ezp:NDB5US 
T.RIANGLE LABS Tezt:M23-I-1 T.Lii/45399 
100 ~~~~3~2~:~4~0~3~2~:~5~1~--~~·~3~3~:!14~3~3~'~2~5~~--~~-v--·~ 

80 

60 

40 

34:27 
9.8E6 

34:56 35 , 11 35 , 24 7.9E6 

5.9E6 

3.9E6 

20 2.0E6 

O·~~rrrrrrrr~rn~~~~~~IT~TTTTTTTTTT~rr~rrrrrr~~~~,~~TTTTTTTTTT~rrrr~rr~~O.OEO 
32:36 32:48 33:00 33:12 33:24 33:36 33:48 34:00 34:12 34:24 34:36 34:48 35:00 35:12 35:24 Time 

File:W981017 i/1-354 Acq:l6-APR-1998 16:19:38 GC EI+ Voltage SIR 70SE 
445.7555 F:3 Ezp:NDB5US 
T.RIANGLE LABS Tezt:M23-I-1 T.Lii/45399 
100 35·11 35:21 1.3E4 

80 l.OE4 

60 7.6E3 

40 5.lE3 

20 2.5E3 

0 O.OEO 
32:36 32:48 33:00 33:12 33:24 33:36 33:48 34:00 34:12 34:24 34:36 34:48 35:00 35:12 35:24 Time 

87 



6.BE3 

80 5.5E3 

A5.72E3 
Al.37E4 

60 A6.89E3 A8.40E3 4.1E3 

40 2.7E3 

20 1.4E3 

o-~~-r~~~~~~~~~~~~~~~~~~~~~~~~~r+~~~~~~-r~~~~~O.OEO 
33:00 33:12 33:24 33:36 33:48 34:00 34:12 34:24 34:36 34:48 

File:W981017 #1-354 Acq:16-APR-1998 16:19:38 GC EI+ Voltage SIR 70SE Noise:741 
391.8127 F:3 BSUB(256,30,-3.0) PXD(7,5,3,0.10%,2964.0,1.00%,F,T) Ezp:N.DB5US 
T.RIABGLE LABS Tezt:H23-I-1 T.LI#45399 
100 

80 

60 

40 

20 

35:00 Time 

5.3E3 

4.3E3 

3.2E3 

2.1E3 

1.1E3 

0-~~0T~~~-r~-rrT~rr~-rrT~~~rr~-r~-rrT~rr~-rTO-r~~rT~~~~~-r~.-~~~O.OEO 
33:00 33:12 33:24 .· 33:36 33:48 34:00 34:12 34:24 34:36 34:48 

File:W981017 #1-354 Acq:16-APR-1998 16:19:38 GC EI+ Voltage SIR 70SE Noise:950 
401.8558 F:3 BSUB(256,30;-3.0) PXD(7,5,3,0.10%,3800.0,1.00%,F,T) Erp:N.DB5US 
T.RIABGLE LABS Tezt:H23-I-1 T.LI#45399 
100 Al. 1E6 

80 A1.25E6 

60 

40 

20 

35:00 Time 

4.3E5 

3.4E5 

2.6E5 

1. 7E5 

8.6E4 

O~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~O.OEO 
33:00 33:12 33:24 33:36 33:48 34:00 34:12 34:24 34:36 34:48 

File:H981017 #1-354 Acq:16-APR-1998 16:19:38 GC EI+ Voltage SIR 70SE Noise:1014 
403.8529 F:3 BSUB(256,30,-3.0) PKD(7,5,3,0.10%,4056.0,1.00%,F,T) Erp:N.DB5US 
T.RIABGLE LABS Tezt:H23-I-1 T.LI#45399 
100 A1. 8E6 

A1.05E6 
80 

60 

.I 

40 

20 

35:00 Time 

3.6E5 

2.8E5 

2.1E5 

1.4E5 

7.1E4 

O·~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~O.OEO 
33:00 33:12 33:24 33:36 33:48 34:00 34:12 34:24 34:36 34:48 35:00 Time 

File:H981017 #1-354 Acq:16-APR-1998 16:19:38 GC EI+ Voltage SIR 70SE 
392.9760 F:3 Ezp:NDB5US 
T.RIABGLE LABS Tezt:H23-I-l 
100.! 

33:05 33:14 33:25 

80 

60 

40 

20 

T.LI#45399 

33:3!., ~ 3}..<._58 34J!! 

~----~~4~:~2~7~--~-----. 

9.8E6 

34:56 35 , 04 7.9E6 

""' 5.9E6 

3.9E6 

2.0E6 

0-~~rr~~~~-r~~-r~~~~~~~~~~-r~~-rrT~~~-rrT~-r~~rr~~~~~~O.OEO 
33:00 33:12 33:24 33:36 33:48 34:00 34:12 34:24 34:36 34:48 35:00 Time 

88 



File:W981017 #1-590 Acq:l6-APR-1998 16:19:38 GC EI+ Voltage SIR 70SE Noise:587 
407.7818 F:4 BSUB(256,30,-3.0) PKD(7,5,3,0.10%,2348.0,l.OO%,F,T) Kxp:NDB5US 
T.RIANGLE LABS Tezt:M23-I-l TLI#45399 
100 

80 

60 

40 

20 

01~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
36:36 36:48 37:00 37:12 37:24 37:36 37:48 38:00 38:12 

File:W981017 #1-590 Acq:l6-APR-1998 16:19:38 GC EI+ Voltage SIR 70SE Noise:539 
409.7789 F:4 BSUB(256,30,-3.0) PKD(7,5,3,0.10%,2156.0,l.OO%,F,T) Kxp:NDB5US 
T.RIANGLE LABS Tezt:M23-I-l." TLI#45399 
100 

80 

60 

40 

20 

A4.85E3 

38:24 38:36 

04-~~,-~~~rr~~rT~~rr~,-~~~~~-rrT~-rrT~~~~~~-rrT~-rOT~~~~ 
36:36 36:48 37:00 37:12 37:24 37:36 37:48 38:00 38:12 

File:W981017 #1-590 Acq:l6-APR-1998 16:19:38 GC EI+ Voltage SIR 70SE Noise:581 
417.8253 F:4 BSUB(256,30,-3.0) PKD(7,5,3,0.10%,2324.0,l.OO%,F,T) Kxp:NDB5US 
T.RIANGLE LABS Tezt:M23-I-l TLI#45399 
100 A6. 8E5 

80 

60 

40 
A3.61E5 

38:24 38:36 

20 

O·~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
36:36 36:48 . 37:00 37:12 37:24 37:36 37:48 38:00 38:12 

File:H981017 #1-590 Acq:l6-APR-1998 16:19:38 GC EI+ Voltage SIR 70SE Noise:686 
419.8220 l':4 BSUB(256,30,_-3.0) PKD(7,5,3,0.10%,2744.0,l.OO%,F,T) Ezp:NDB5US 
T.RIANGLE LABS Tezt:M23-i_-l .. TLI#45399 
100 Al. 7E6 

80 

60 

40 

20 

A8.52E5 

38:24 38:36 

0·~~~-r~~~~~~-r~~~~~~~~~~~-r~~~~-r~-r~~~~~~~~-r~~-r~ 
36:36 36:48 37:00 37:12 37:24 37:36 37:48 38:00 38:12 38:24 38:36 

File:W981017 #1-590 Acq:l6-APR-l998 16:19:38 GC EI+ Voltage SIR 70SE 
430.9729 F:4 Ezp:NDB5US 
T.RIANGLE LABS Tezt:M23-I-l TLI#45399 

lOO 6:35 36:49 '36:59 37:09 37:24 37:33 37:49 38:04 38:14 38:32 

80 

60 

40 

20 

7.5E3 

6.0E3 

4.5E3 

3.0E3 

1.5E3 

O.OEO 
Time 

5.5E3 

4.4E3 

3.3E3 

2.2E3 

l.lE3 

O.OEO 
Time 

L7E5 

l.3E5 

l.OE5 

6.7E4 

3.4E4 

O.OEO 
Time 

3.8E5 

3.0E5 

2.3E5 

1..5E5 

7.6E4 

O.OEO 
Time 

7.9E6 

6.3E6 

4. 7E6 

3.2E6 

1.6E6 

0-~~~ro~~~ro,_~,_ro,-~~~~-r~-r~-r~-r~-r~-r~-r~-.~-,~~~rr~~~-,~~~O.OEO 
36:36 36:48 37:00 37:12 37:24 37:36 37:48 38:00 

File:H981017 #l-590 Acq:l6-APR-l998 16:19:38 GC EI+ Voltage SIR 70SE 
479.7165 l':4 Ezp:NDB5US 
T.RIANGLE LABS Tezt:M23-I-l TLI#45399 
100 36:43 

80 

60 

40 

20 

38:12 38:24 38:36 Time 

l.lE4 

8.8E3 

6.6E3 

4.4E3 

2.2E3 

0-~~,-r,,-~,-r,,-~,-ro,-~~-.~-r~-r~-r~-r~-r~-r~-r~-r~-r~-r~rr~-r~-r~-r~O.OEO 
36:36 36:48 37:00 37:12 37:24 37:36 37:48 38:00 38:12 38:24 38:36 Time 
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6.8E3 

80 5.5E3 

60 Al.44E4 A6.59E3 4.1E3 

40 2.7E3 

20 1.4E3 

0~~~--~--~---r--~--~~--r---~--~--~---r--~----r---~---r--~----~--~--~~O.OEO 
37:00 38:00 39:00 

File:W98l0l7 #l-590 Acq:l6-APR-l998 16:19:38 GC ET+ Voltage SIR 70SE Noise:497 
425.7737 F:4 BSUB(256,30,-3.0) PKD(7,5,3,0.10~,1988.0,l.OO%,F,T) E%p:NDB5US 
TRIANGLE LABS Tezt:M23-I-1 T.LI#45399 
100 Al. 3E4 A3.07E3 

A8.56E3 
80 

60 

40 

20 

Time 

4.7E3 

Al.l7E4 3.8E3 

2.8E3 

1.9E3 

9.4E2 

0·~--~--.---~---r--~----~--r---~--~--~--~--~----r---,----r--~----r---~--~~O.OEO 
37:00 38:00 39:00 

File:W981017 #1-590 Acq:l6-APR-1998 16:19:38 GC EI+ Voltage SIR 70SE Noise:677 
435.8169 :1':4 BSUB(256,30,.-3.0) PKD(7,5,3,0.10't,270B.O,l.OO%,F,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:M23-I-1 T.LI#45399 
100 A9. OE5 

80 

60 

40 

20 

Time 

2.2E5 

1.BE5 

1.3E5 

9.0E4 

4.5E4 

0'~~~--p-=-~~~--~~~~~~=r~~~~--~~~--~----~--~--~~9-~~-==r~LO.OEO 
37:00 38:00 39:00 

Pile:W981017 #1-590 Acq:16-APR-1998 16:19:38 GC EI+ Voltage SIR 70SE Noise:493 
437.8140 F:4 BSUB(256,30,-3.0) PKD(7,5,3,0.10~,1972.0,1.00%,F,T) E%p:NDB5US 
TRIANGLE LABS Tezt:M23-I-1·· T.LII45399 
100 AS. 5E5 

80 

60 

40 

20 

Time 

2.1E5 

1.7E5 

l.2E5 

8.3E4 

4.1E4 

0·~~~~~~--~--~~~~~~~--~--~._~--~--~--~--~~~~~~~--~--~0.0EO 
37:00 

File:W981017 #1-590 Acq:16-APR-1998 
430.9729 F:4 Ezp:NDB5US 
TRIANGLE LABS Tezt:M23-I-1 T.LII45399 
100 36:59 37:33 

80 

60 

40 

20 

39:00 
GC EI+ Voltage SIR 70SE 

39:05 39:33 

Time 

7.5E6 

6.0E6 

4.5E6 

3.0E6 

1.5E6 

0~~~--.---~---r--~----~--~--~--~--~--~--~----~--.---~--~----r---~--~~~O.OEO 
37:00 38:00 39:00 Time 

90 



Fi~e:W981017 11-590 Acq:l6-APR-1998 16:19:38 GC EI+ Vo~tage SIR 70SE No~se:606 
441.7428 F:4 BSUB(256,30,-3.0) PXD(7,5,3,0.10%,2424.0,1.00%,F,T) Exp:NDB5US 
TRIANGLE LABS Tezt:M23-I-l TLI#45399 
100 

90 

7.0E3 

6.3E3 

80 Al.82E4 A9 . 47E3 5.6E3 

70 A2.44E4 4.9E3 
Al.04E4 

60 4.2E3 

50 3.5E3 

40 2.8E3 

30 2.1E3 

20 1.4E3 

10 7.0E2 

0·~-T~~~-r-r-r-r-r-r-r-r-r,-,-.-T-~~.-.-.-r-~~-.~~~~~-.~~-,-,-,-,-,-,-,-,-,-,rO.OEO 
37:00 38:00 39:00 40:00 41:00 

Fi~e:W981017 11-590 Acq:l6-APR-1998 16:19:38 GC EI+ Voltage SIR 70SE Noise:707 
443.7399 F:4 BSUB(256,30,-3.0) PXD(7,5,3,0.10%,2828.0,1.00%,F,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:M23-I-l TLII45399 
100 Al. 2E4 

90 

80 

70 

60 

50 A5.80 3 

40 

30 

20 

10 

A2.32E4 

A6.76E3 
A6.24E3 

Al.73E4 
A .01E4 

A2.54E4 
Al.49E4 

42:00 43:00 Time 

8.2E3 

7.4E3 

6.6E3 

5.8E3 

4.9E3 

4.1E3 

3.3E3 

2.5E3 

1.6E3 

8.2E2 

0 ~-r-r-r-r-r-r-r-r-r-r-r-r-r,-,-.-T-~T-r-r-r-r-~~-.~-.-,-,-,-,-,-,-,-,-,-,-,-,-,-,-,_,rO.OEO 
36:00 37:00 38:00 

Fi~e:W981017 #1-590 Acq:l6-APR-1998 16:19:38 
430.9729 F:4 Ezp:RDB5US 
TRIANGLE LABS Tezt:M23-I-l TLI#45399 

39:00 40:00 41:00 
GC EI+ Vo~tage SIR 70SE 

100 36·04 8.5E6 

7.7E6 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~6.8E6 

6.0E6 

60 5.~E6 

50 4.3E6 

40 3.4E6 

30 2.6E6 

20 1.7E6 

10 8.5E5 

0~-T-r-r-r-r-r-r-r-r-r-r-r-r,-,-.-,-~~r-,-r-r-r-r-r-~~r;~-,-,~-,-,-,-,-,-,-,-,-,-,~O.OEO 
36:00 37:00 38:00 

File:W981017 #1-590 Acq:l6-APR-1998 16:19:38 
513.6775 F:4 E~:RDB5US 
TRIANGLE LABS Tezt:M23-I-l. TLI#45399 
100 

90 35:40 
80 

70 

60 
36:47 

39:00 40:00 
GC EI+ Voltage SIR 70SE 

40:15 

41:00 42:00 43:00 Time 

1.2E4 

1.1E4 

9.9E3 

8.7E3 

7.4E3 

50 6.2E3 

40 5.0E3 

30 3.7E3 

20 2.5E3 

10 1.2E3 

0·~-T~~-T~-T-T~~-r~-r-r-r-r-r~.-,-T-~~T-T-r-r-r-r-r-r-r-r-r-~r-~~-.-,-.-,-,-,~O.OEO 
36:00 37:00 38:00 39:00 40:00 41:00 42:00 43:00 Time 

91 



41:12 41:18 41:24 41:30 41:36 41:42 
File:W981017 #l-590 Acq:l6-APR-1998 16:19:38 GC EI+ Voltage SIR 70SE Noise:474 
459.7348 F:4 BSUB(256,30,-3.0) PKD(7,5,3,0.10%,1896.0,l.OO%,F,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:M23-I-l· TLI#45399 
100 A7. 4E4 

80 

60 

40 

20 

41:12 41:18. 41:24 41:30 41:36 41:42 
File:W981017 #1-590 Acq:16-APR-1998 16:19:38 GC EI+ Voltage SIR 70SE Noise:537 
469.7779 F:4 BSUB(256,30,-3.0) PKD(7,5,3,0.10%,2148.0,1.00%,F,T) Exp:NDB5US 
TRIANGLE LABS Tezt:M23-I-l TLI#45399 
100 A9. 8E5 

80 

60 

40 

20 

41:12 41:18 41:24 41:30 41:36 41:42 
File:W981017 #l-590 Acq:l6-APR-1998 16:19:38 GC EI+ Voltage SIR 70SE Noise:470 
471. 7750 F:4 BSUB( 256,30,:-3:.0) PKD(7, 5,3, 0 .10%,1880.0,1. 00%,F, T) Ezp:NDB5US 
TRIANGLE LABS Tezt:M23-I-1 TLI#45399 
100 A1. 3E6 

80 

60 

40 

20 

41:12 41:18 41:24 
File:W981017 #l-590 Acq:l6-APR-1998 16:19:38 
430.9729 F:4 Ezp:NDB5US 
TRIANGLE LABS Tezt:M23-I-1 TLI#45399 
100 41:12 41:25 

80 

60 

40 

20 

41:30 41:36 41:42 
GC EI+ Voltage SIR 70SE 

8.9E3 

7.1E3 

5.3E3 

3.6E3 

1.8E3 

O.OEO 
41:48 Time 

1.3E4 

l.OE4 

7.6E3 

5.0E3 

2.5E3 

O.OEO 
41:48 Time 

1. 7E5 

1.4E5 

1.0E5 

6.9E4 

3.4E4 

O.OEO 
41:48 Time 

2.1E5 

1. 7E5 

1.2E5 

8.3E4 

4.2E4 

O.OEO 
41:48 Time 

41:44 7.4E6 

5.9E6 

4.5E6 

3.0E6 

1.5E6 

9Z 



Peak Locate Examination:16-APR-1998:16:17 File:W981017 
Experiment:NDB5US Function:2 Reference:PFK 

PPM Volts PPM Volts PPM 
200 0.2251 200 0.1959 200 ....... ....... 

~ ~ 

N 

M 

A 
~ ~ ~ .. :' : ;l 

' ... . ~ ~: .t"l 
.. 

:. t •• 

~ ~ 

Ill lr~ .1 " ~ 
.~ IL~ laJ ~ lh.J 

292.95315 292.98245 293.01175 330.94615 330.97925 331.01235 416~93435 

....... 

·' .~ 
.. : '. 

416.97604 

Volts 
0.0473 

·~ 
417.01774 

r. 
CD 

: i ~ 

'' r·· . 



Acq: 
303.9016 F:2 Exp:NDB5US 
Sample Text:M23-I-1 TLI#45399 

GC EI+ Voltage S!R 70SE 

File Text:TRIANGLE LABORATORIES, INC.:: 
100 A3. 8E4 2.4E4 

80 1.9E4 

60 1.5E4 

40 9.7E3 

20 4.9E3 

0 O.OEO 
24:oo 25:oo 26:oo 

File:W981017 #1-798 Acq:l6-APR-1998 16:19:38 GC EI+ Voltage SIR 70SE 
305.8987 F:2 Exp:NDB5US 
Sample Text:M23-I-l TLI#45399 File Text:TRIANGLE LABORATORIES, INC.:: 

Time 

100 2.4E4 

80 1.9E4 

60 1.4E4 

40 9.4E3 

20 4.7E3 

0 O.OEO 
24:oo 25:oo 26:oo 

File:W981017 #1-798 Acq:16-APR-1998 16:19:38 GC EI+ Voltage SIR 70SE 
315.9419 F:2 Exp:NDB5US 
Sample Text:M23-I-1 TLI#45399 File Text:TRIANGLE LABORATORIES, INC.:: DB5:: 

Time 

100 26·19 7.0E5 

80 5.6E5 

60 4.2E5 

40 2.8E5 

20 1.4E5 

0 O.OEO 
24:00 2s:oo 26:oo Time 

~ 
o:· 



TLI Project: 45399 Method 23 TCDD/TCDF Analysis (DB-225) 
Client Sample: M23-I-1 Analysis File: P981306 

Client Project: r012.002/Lime Kiln 
Sample Matrix: M23 Date Received: 04/0a/98 Spike File: SPC2NF04 
TLI ID: 204-92-1A-D Date Extracted: 04/03/98 I Cal: PF24098 

Date Analyzed: 04/16/98 ConCal: P981302 

Sample Size: 1.000 Dilution Factor: nla %Moisture: n/a 
Dry Weight: n/a Blank File: U980780 %Lipid: n/a 
GC Column: DB-225 Analyst: BJG %Solids: nla 

2,3,7,8-TCDF EMPC 0.007 JB_ 

13C12-2,3,7,8-TCDF 3.2 80.4 40%-130% 0.76 22:23 

13Ct2-1,2,3,4-TCDD 0.81 21:17 

Data Reviewer:---.----'~-'"------- 04/20/98 

Triangle Laboratories, Inc.® 
801 Capitola Drive • Durham, North Carolina 27713 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

Page 1 of 1 C2NF __i>SR v202, LARS 6.11.00 

. 95 
Pnnted: 21 :27 04/20/98 



Initial .... Date ... 

Data Review By: 
~ 1P "~ _! __ !__ 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. 
04/20/98 

Compound/ 

1 Listing of P981306B.dbf 
Matched GC Peaks I Ratio I Ret. Time 

0.14 

M_Z .... QC.Log Omit Why .. RT. OK Ratio Total.Area ... Area.Peak.l .. Area.Peak.2 .. Rel.RT Compound.Name .. ID .. Flags. 

TCDF 
304-306 

304-306 

13Cl2-TCDF 
316-318 

316-318 

DC NL 

0.65-0.89 
0:00 RO 1.00 

17:50 0.66 
18:50 RO 0.56 
18:58 RO 0.64 
19:06 RO 0.52 

DC SN 19:17 RO 0. 52 
DC SN 19:34RO 0.37 

19:43 RO 0.59 
DC SN 19:52 RO 0.31 
DC SN 20:02 RO 0.16 

20:11 RO 1. 33 

DC 

20:34 RO 0.64 
20:59 0.72 

SN 21:05 RO 0.63 
21:14 RO 0.52 
21:27 0.73 
21:52 0.78 
22:17 RO 0.96 
22:25 RO 0.59 
22:39 0.87 

DC SN 22:57 
23:05 

0.68 
0.72 

DC SN 23:49 RO 0.50 
15 Peaks 

0.65-0.89 
DC NL 0:00 0.89 
DC WL 20:58 0.87 
DC WL 21:14 RO 0.90 

22:23 0.76 
DC WH 24:25 

1 Peak 
0.72 

0.16 
0.53 
0.44 
0.41 
0.80 
0.32 
0.25 
0.80 
0.21 
0.32 
0.32 
1.93 
0.81 

0.11 
0.60 
0.71 
0.71 
0.44 
0.46 
0.56 
0.32 
0.62 
0.14 

10.14 

0.17 
0.86 
1.52 

255.83 
2.60 

255.83 

0.21 
0.19 
0.18 
0.35 

0.35 

0.24 
0.84 
0.34 

0.26 
0.30 
0.31 
0.24 
0.20 
0.26 

0.26 

110.67 

0.790-1.102 
0.000 

0.32 0.797 
0.34 0.841 
0.28 0.847 
0.67 0.853 

0.862 
o. 874 

0.59 0.881 
0.888 
0.895 

0.18 0.902 
1.32 0.919 
0.47 0.937 

0.942 

0.50 0.949 
0.41 0.958 
0.40 0.977 
0.25 0.996 
0.34 1.001 2378-TCDF 
0.30 1.012 

1. 025 
0.36 1.031 

1.064 

0.955-1.045 
0.000 
0.937 
0.949 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

AN J 

J 

J 

145.16 1.000 13C12-2378-TCDF ISO 

1.091 

----------------------- Above: TCDF I TCDD Follows ----------------------

13Cl2-TCDD 
332-334 

332-334 

0.65-0.89 
DC NL 0:00 RO 1.38 

19:53 RO 0.92 

21:01 
21:17 
22:00 

4 Peaks 

0.80 
0.81 
0.78 

0.14 
0.42 

184.52 
236.75 

1.51 
423.20 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive • Durham, North Carolina 2n13 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

0.22 

82.03 
105.64 

0.66 

0. 905-1.095 
0.000 

0.24 0.946 
102.49 1.000 13C12-2378-TCDD IS1 
131.11 1.013 13C12-1234-TCDD RS1 

0.85 1.047 

Printed: 21 :27 04$8 



Page No. 
04/20/98 

Compound/ 

2 Listing of P981306B.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. 

Column Description............ "Why" Code Description......... QC Log Desc ........ . 

M_Z -Nominal Ion Mass(es) WL-Below Retention Time Window A-Peik Added 
.. RT. -Retention Time (mrn:ss) 
Rat.l -Ratio of M/M+2 Ions 
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: 21 :27 iJ4f.Z.0/98 



Ezp:DB225 
T.RI~LE LABS Tert:M23-I-1 TLI#45399 
100 

95 

90 

85 

80 

75 

70 

65 

60 

55 

50 

45 

40 

35 

30 

25 

20 

15 

10 

5 

21:14 21:52 

21:27 

22:17 

p 

22:39 

23:05 

22:57 

22: 3 

23:49 

1.8E3 

1. 7E3 

1.6E3 

1.5E3 

1.4E3 

1.3E3 

1.2E3 

1.2E3 

1.1E3 

9.8E2 

8.9E2 

8.0E2 

7.1E2 

6.2E2 

5.3E2 

4.4E2 

3.5E2 

2.7E2 

1.8E2 

8.9E1 

O·~~~~~rr~rrrr~rrrr~rnrnrrrn~rrrMrnrrrrrrrrrr~rrrrrrrrrr~rrrrrrrrrrrrrrrrrr~TTTT~O.OEO 
21:00 21:12 21:24 21:36 21:48 22:00 22:12 22:24 22:36 22:48 23:00 23:12 23:24 23:36 23:48 

File:P981306 #1-1006 Acq:16-APR-1998 16:30:00 EI+ Voltage SIR 70P 
315.9419 Ezp:DB225 
T.RI~LE LABS Tezt:M23-I-1 TLI#45399 
100 22·23 

95 

90 

85 

80 

75 

70 

65 
I 

60 

55 

50 

45 

40 

35 

30 

25 

20 

15 

10 

5 

2.0E5 

1.9E5 

1. 7E5 

1.6E5 

1.5E5 

1.3E5 

1.2E5 

1.1E5 

9.4E4 

8.0E4 

6.7E4 

5.4E4 

4.0E4 

2.7E4 

1.3E4 

0 
21:00 21:12 21:24 21:36· 
·~~~~~~~~~~~~~~~~~~~~~~??FF~~~~~~~~~~~~~~~~~~~~O.OEO 

21:48 22:00 22:12 22:24 22:36 22:48 23:00 23:12 23:24 23:36 23:48 24:00 Time 



F:I. e:P 
303.9016 
TRIANGLE LABS 
100 

80 

60 

40 

20 

A1.38E3 
A3.47E3 

. A3.52E 

0E3 1. 7E3 

A3.38E3 1.3E3 

A3.10E3 
A2.55E3 

1.0E3 

6.7E2 

3.4E2 

O·~~~~~~~r-r-r-~~~~~~~~~~~~~~~-r-r-r-r-r~-r.-.-.-.-.-.-.-.-.-.-.-~O.OEO 
18:00 19:00 20:00 21:00 22:00 23:00 

File:P981306 #1-1006 Acq:16-APR-1998 16:30:00 EI+ Voltage SIR 70P Noise:45 
305.8987 BSUB(256,30,-3.0) PKD(5,3,1,0.10%,180.0,0.00%,F,F) Erp:DB225 
TRIANGLE LABS Tezt:M23-I-1. TLI#45399 
100 A1. 2E4 

A6.67E3 
A8.56E3 80 

A4 .99E3 
60 

A4.04E3 A3.58E3 

40 

20 

19:00 
File:P981306 #1-1006 Acq~16-APR-1998 16:30:00 EI+ Voltage SIR 70P Noise:38 
315.9419 BSUB(256,30,-3.0) PKD(5,3,1,0.10%,152.0,0.00%,F,F) Ezp:DB225 
TRIANGLE LABS Tezt:M23-I-1 TLI#45399 
100 A1. 1E6 

80 

60 

40 

20 

24:00 25:00 Time 

2.4E3 

1.9E3 

1.4E3 

9.7E2 

4.8E2 

Time 

2. 7E5 

2.1E5 

1.6E5 

J..1E5 

5.3E4 

O·~~~~T-T-~~r-r-r-r-~~~~~~~~~~~~-r-r-r~~~-r-r-r.-~-r.-.-.-~~.-,-,rO.OEO 
18:00 19:00 20:00 21:00 22:00 23:00 

File:P981306 #1-1006 Acq:16~APR-1998 16:30:00 EI+ Voltage SIR 70P Noise:44 
317.9389 BSUB(256,30,-3.0) PKD(5,3,1,0.10%,176.0,0.00%,F,F) Erp:DB225 
TRIANGLE LABS Tezt:M23-I-1 TLI#45399 
100 A1. 5E6 

80 

60 

40 

20 

File:P981306 #1-1006 Acq:16~APR-1998 16:30:00 EI+ Voltage SIR 70P 
375.8364 Ezp:DB225 
TRIANGLE LABS Tezt:M23-I-1 TLI#45399 
100 17·57 

80 

60 

40 

20 

24:00 25:00 Time 

3.6E5 

2.8E5 

2.1E5 

1.4E5 

7.1E4 

1.1E3 

9.0E2 

6.8E2 

4.5E2 

2.3E2 



F~ e:P 
319.8965 
TRIANGLE LABS 
100 

80 A604 .53 

60 

40 

19:00 20:00 21:00 22:00 23:00 
File:P981306 #1-1006 Acq;16~APR-1998 16:30:00 EI+ Voltage SIR 70P Noise:45 
321.8936 BSUB(256,30,-3.0) PKD(5,3,l,Q.l0%,180.0,0.00%,F,F) Erp:DB225 
TRIANGLE LABS Tezt:M23-I-1 TLI#45399 
100 

80 

A833.89 60 
A1.£!6E3 

40 

20 

A621. 70 
A963. 75 

19:00 20:00 21:00 22:00 23:00 
File:P981306 #1-1006 Acq:l6~APR-1998 16:30:00 EI+ Voltage SIR 70P Noise:37 
327.8847 BSUB(256,30,-3.0) PKD(5,3,1,0.10%,148.0,0.00%,F,F) Erp:DB225 
TRIANGLE LABS Tezt:M23-I-1 TLI#45399 
100 Al. 3E6 

80 

60 

40 

20 

6.0E2 

4.8E2 

3.6E2 

2.4E2 

1.2E2 

O.OEO 
24:00 Time 

8. 7E2 

6.9E2 

5.2E2 

3.5E2 

1.7E2 

O.OEO 
24:00 Time 

4.5E5 

3.6E5 

2.7E5 

1.8E5 

9.1E4 

0~-r~~--~~~-r~~~~,--r~~~~~~~~--r-.-~-r~~~~~-r~--r-~~--~~ O.OEO 
19:00 . 20:00 21:00 22:00 23:00 

File:P981306 #1-1006 Acq:16-APR-1998 16:30:00 EI+ Voltage SIR 70P Noise:57 
331.9368 BSUB(256,30,-3.0) PKD(5,3,1,0.10%,228.0,0.00%,F,F) Ezp:DB225 
TRIANGLE LABS Tezt:M23-I-1 TLI#45399 
100 A1. 6E6 

80 

60 

40 

20 

' ., 

A8.20E5 

19:00 20:00 21:00 22:00 23:00 
File:P981306 #l-1006 Acq:16-APR-1998 16:30:00 EI+ Voltage SIR 70P Noise:42 
333.9338 BSUB(256,30,-3.0) PKD(5,3,1,0.10%,168.0,0.00%,F,F) Ezp:DB225 
TRIANGLE LABS Tezt:H23-I-l TLI#45399 
100 Al. 1E6 

80 Al.02E6 

60 

40 

20 

24:00 Time 

2. 7E5 

2.2E5 

1.6E5 

1.1E5 

5.5E4 

O.OEO 
24:00 Time 

3.4E5 

2.7E5 

2.0E5 

l.4E5 

6.8E4 

O.OEO 
24:00 Time 

1~fl 



Fi~e:P981306 #1-1006 Acq:l6-APR-1998 16:30:00 EI+ Vo~tage SIR 70P 
303.9016 Ezp:DB225 
TRIANGLE LABS Tezt:H23-I-l T.LI#45399 
100 20·34 

80 

60 

40 

20 

20:02 
2.2E3 

1.8E3 

1.3E3 

8.8E2 

0~.-.-.-.-.-.-.-.-~~~~-.-.-.-.-.-.-.~~-.-.~-r-r-r-r-r-r-r-r-r-r~~.-~~~~~,rO.OEO 
18:00 19:00 20:00 21:00 22:00 

Fi~e:P981306 #1-1006 Acq:l6-APR-1998 16:30:00 EI+ Vo~tage SIR 70P 
315.9419 Ezp:DB225 
TRIANGLE LABS Tezt:H23-I-l', T.LI#45399 
100 22·23 

80 

60 

40 

23:00 24:00 25:00 Time 

2.7E5 

2.1E5 

1.6E5 

1.1E5 

5.4E4 20 

0~~~~~~~~.-.-~~~-.-.-.-.-.-.~~~~-r-r-r-r~~-r-r-,-r-r-r~~.-~,-~~~~O.OEO 
18:00 19:00 20:00 21:00 22:00 

Fi~e:P981306 #1-1006 Acq:l6-APR-1998 16:30:00 EI+ Voltage SIR 70P 
319.8965 Ezp:DB225 
TRIANGLE LABS Tezt:H23-I-l TLI#45399 
100 18·41 

80 

60 

23:00 24:00 25:00 Time 

1.1E3 

8.8E2 

6.6E2 

40 4.4E2 

20 2.2E2 

0·~.-.-.-.-.-.-.-.-.-.-.-~-.~~~~-.-.-.-.~~-.-r~-r-r-r-r-r-r-r-r~~-r~~~~~,LO.OEO 
18:00 19:00 ' 20:00 

Fi~e:P981306 #1-1006 Acq:l6~APR-1998 
331.9368 Ezp:DB225 
TRIANGLE LABS Tezt:H23-I-l T.LI#45399 
100 

80 

60 

40 

20 

21:00 22:00 
16:30:00 EI+ Vo~tage SIR 70P 

21·17 

21:01 

23:00 24:00 25:00 Time 

2. 7E5 

2.2E5 

1.6E5 

1.1E5 

5.5E4 

0~~~~~~~~.-.-~~~-.-.-.-.-.~~~~-r-r-r-r-r-r-r-r-r-r~~~~~.-.-.-~~~~O.OEO 
18:00 19:00 20:00 21:00 22:00 

Fi~e:P981306 #1-1006 Acq:l6-APR-1998 16:30:00 EI+ Vo~tage SIR 70P 
292.9825 Ezp:DB225 
TRIANGLE LABS Tezt:H23-I-l T.LI#45399 
100 18:20 19:25 19:58 20:26 

80 

60 

40 

23:00 24:00 25:00 Time 

4.1E5 

3.3E5 

2.4E5 

1.6E5 

20 8.1E4 

0~.-~.-.-.-.-.-,-.-r-r-ro~-.~~~-.-.-.-.~~-r-r-r-r-r-r-r-r-r-r~~~.-~,_,-,-,-~O.OEO 
25:00 Time 

4.4E5 

3.5E5 

2.7E5 

1.8E5 

8.8E4 

·~.-.-.-.-.-.-.-.-.-.-.-~-.~-.-.~-.-.-.-.~~-r-r-r-r-r-r-r-r-r-r~~~~~,-,-,-,-~O.OEO 
25:00 Time 



Ref I laSS 29219825 Peak top . 
Hei.jt ~96 vcUs Span 289 pp1 

Mile 
a flle naee ft:P981396 

~---+-------i Resc!li. Lea tea 
~ ruber 1 
Icalzt Lea lOde EI • 
Swltdl~ vet Tf« 
Ref I laSSes 292 19325' l18 .9161 

--~ A 292.m J 3:1.9792 
B J3 ~£lJ16 K 331~9368 
C lli~S!i L 333.93:i 
D 315~9419 N 375~8364 
E 317.9!9 
r 319.8$5 

~-+---t G 321.8.9! 
H 327.8847 
I 31~9792 

1(l4') 
\ ' . -



TLI Project: 45399 Method 23 PCDD/PCDF Analysis (a) 
Client Sample: M23-l-2 Analysis File: W981018 

Client Project: r012.002/Lime Kiln 
Sample Matrix: M23 Date Received: 04/01/98 Spike File: SPMIT204 
TLI ID: 204-92-2A-D Date Extracted: 04/03/98 I Cal: WF53178 

Date Analyzed: 04/16/98 Con Cal: W981012 

Sample Size: 1.000 Dilution Factor: n/a %Moisture: n/a 
Dry Weight: n/a Blank File: U980780 %Lipid: n/a 
GC Column: DB-5 Analyst: KAS %Solids: n/a 

2,3,7,8-llC:I>I> ND 0.04 
1,2,3, 7,8-PeC:I>I> ND 0.07 
1,2,3,4,7,8-HxC:I>I> ND 0.09 
1,2,3,6,7,8-HxC:I>I> ND 0.08 
1,2,3, 7 ,8,9-HxC:I>I> ND 0.08 
1,2,3,4,6,7,8-HpC:I>I> ND 0.1 
1,2,3,4,6,7,8,9-0C:I>I> EMPC: 0.29 

2,3,7,8-llC:I>F 1.5 0.75 26:22 
1,2,3,7,8-PeC:I>F 0.21 1.55 30:11 
2,3,4, 7,8-PeC:I>F 0.21 1.60 30:51 
1 ,2,3,4, 7,8-HxC:I>F 0.10 1.15 33:34 J -
1 ,2,3,6, 7,8-HxC:I>F EM PC: 0.05 J -
2,3,4,6,7,8-HxC:I>F ND 0.06 
1 ,2,3, 7 ,8,9-HxC:I>F ND 0.07 
1,2,3,4,6, 7 ,8-HpC:I>F EMPC: 0.05 J -
1,2,3,4,7,8,9-HpC:I>F ND 0.1 
1,2,3,4,6,7,8,9-0C:I>F ND 0.1 

llotalllC:I>I> 0.25 2 0.51 
llotal PeC:I>I> EM PC: 0.11 
llotal HxC:I>I> 0.07 1 
llotal HpC:I>I> ND 0.1 

llotalllC:I>F 12.1 14 
llotal PeC:I>F 2.7 11 3.0 
llotal HxC:I>F 0.33 3 0.37 
llotal HpC:I>F EM PC: 0.05 

Page 1 of2 MIT2_1'SR vl.04, LARS 6.11.00 

Triangle Laboratories, Inc.® 
801 Capitola Drive • Durham, North Carolina 27713 
Phone: (919) 544-5729 • Fax: (919) 544-5491 
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• 

TLI Project: 
Client Sample: 

13Clz-2,3,7,8-TCDF 
13Clz-2,3,7,8-TCDD 
13C 2-1,2,3, 7 ,8-PeCDF 
13Clz-1,2,3, 7 ,8-PeCDD 
13C 12-1,2,3,6, 7,8-HxCDF 
13C2-1,2,3,6, 7 ,8-HxCDD 
13Clz-1,2,3,4,6,7,8-HpCDF 
13C12-1,2,3,4,6,7,8-HpCDD 
13C12-1,2,3,4,6,7,8,9-0CDD 

13C 12-2,3,4, 7 ,8-PeCDF 
13C~2-1,2,3,4,7,8-HxCDF 
13Clz-1,2,3,4, 7,8-HxCDD 
13C12-1,2,3,4, 7 ,8,9-HpCDF 

37C4-2,3,7 ,8-TCDD 

13Ct 2-1,2,3,7,8,9-HxCDF 
13Clz-2,3,4,6,7,8-HxCDF 

13Cz-1,2,3,4-TCDD 
13C 12-1,2,3, 7 ,8,9-HxCDD 

45399 
M23-l-2 

2.9 
3.0 
2.6 
2.7 
3.5 
3.7 
4.0 
4.3 
7.6 

3.6 
3.2 
3.0 
3.4 

3.4 

3.6 
3.1 

73.1 
74.0 
64.9 
68.3 
87.9 
93.0 

100.0 
107 
95.4 

88.8 
81.0 
75.6 
85.1 

84.7 

90.3 
78.2 

Method 23 PCDD/PCDF Analysis (a) 
Analysis File: W981018 

40%-130% 
40%-130% 
40%-130% 
40%-130% 
40%-130% 
40%-130% 
25%-130% 
25%-130% 
25%-130% 

40%-130% 
40%-130% 
40%-130% 
25%-130% 

40%-130% 

40%-130% 
40%-130% 

0.77 
0.82 
1.46 
1.55 
0.50 
1.24 
0.45 
1.03 
0.91 

1.49 
0.50 
1.20 
0.47 

0.50 
0.51 

0.83 
1.21 

26:19 
27:01 
30:10 
31:10 
33:40 
34:20 
36:35 
37:38 
41:20 

30:50 
33:34 
34:16 
38:09 

27:02 

34:56 
34:09 

26:51 
34:39 

Data Reviewer:----:--~...;__~~·· _lt....:'g ______ 04/20/98 

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: ~ 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. 

04/20/98 

Compound/ 

1 Listing of W981018B.dbf 
Matched GC Peaks I Ratio I Ret. Time 

2.89 

M_Z .... QC.Log Omit Why .. RT. OK Ratio Total.Area ... Area.Peak.1 .. Area.Peak.2 .. Rel.RT Compound.Name .. ID .. Flags. 

TCDF 

304-306 

304-306 

13C12-TCDF 
316-318 

316-318 

DC 

DC 

DC 

DC 

DC 

DC 

DC 

DC 

NL 

14 

NL 

WL 

WL 

WL 

WL 

SN 
WH 

1 

0:00 

23:16 

23:46 

24:00 

24:22 

24:38 

25:04 

25:20 

25:38 

25:56 

26:10 

26:22 

26:45 

26:58 

27:13 

Peaks 

0:00 

23:57 

24:22 

24:37 

25:18 
26:19 

26:44 
27:36 

Peak 

0.65-0.89 

RO 1. 54 

0.73 

0.69 

0.72 

0.73 

0.74 

0.72 

0.76 

0.76 

0.81 

0.73 

0.75 

0.72 

0.70 

0.72 

0.65-0.89 

0.89 

0.80 

RO 1.28 

0.77 

RO 0.55 
0.77 

RO 1.22 
0.87 

3.26 

151.09 

80.46 

56.38 

541.91 

330.80 

281.82 

263.46 

316.83 

171.61 

120.49 

361.02 

147.54 

72.73 

15.19 

2,911.33 

2.72 

3.33 

1. 95 

3.03 

6.57 
799.72 

5.20 
2.84 

799.72 

63.75 

32.98 

23.69 

228.97 

140.55 

118.13 

113.70 

136.57 

76.76 

50.92 
154.46 

61.68 

30.01 

6.38 

347.96 

0. 878-1.072 

0.000 

87.34 0.884 

47.48 0.903 

32.69 0.912 

312.94 0.926 

190.25 0.936 

163.69 0. 953 

149.76 0.963 

180.26 0.974 

94.85 0.985 

69.57 0.994 

206.56 1.002 2378-TCDF 

85.86 1. 016 

42.72 1.025 

8.81 1.034 

0. 962-1.038 
0.000 

0.910 

0.926 

0.935 
0.961 

AN 

451.76 1.000 13C12-2378-TCDF ISO 

1. 016 
1.049 

----------------------- Above: TCDF I TCDD Follows ----------------------
TCDD 

320-322 

D 

D 

DC 

DC 

DC 

D 

DC 

DC 

D 

DC 

NL 0:00 

24:34 

24:56 

SN 25:03 

SN 25:15 

25:52 

SN 26:08 

SN 26:31 
SN 26:48 

26:56 

SN 27:02 

SN 27:11 

0.65-0.89 

RO 1.24 1. 77 

RO 0.93 30.92 

0.88 18.31 

RO 1. 33 1.35 

0.89 3.67 

0. 75 28.95 

RO 0.93 14.04 

RO" 0.48 4.32 

RO 0.32 2.37 

RO 1.49 10.87 

0.88 7. 74 

RO 1.52 2.53 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive • Durham, North Carolina 27713 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

0. 903-1.042 

0.000 

16.29 17.47 0.909 

8.57 9.74 0.923 

0.927 

0.935 

12.44 16.51 0.957 

0.967 

0.981 

0.992 

9.17 6.14 0.997 J 

1.001 2378-TCDD AN 

1.006 

Printed: 13:40 04/J/~ 5 



Page No. 2 Listing of W981018B.dbf 

04/20/98 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 .. ID .. Flags. 

27:22 RO 0.90 8.28 4.22 4.68 1.013 J 

DC . SN 27:59 0.74 3.59 1.036 

DC SN 28:06 RO 1. 50 1.13 1.040 

320-322 5 Peaks 97.33 

37Cl-TCDO 0.926-1.074 

328 DC NL 0:00 1.08 0.000 

DC WL 24:20 0.87 0.901 

DC WL 24:26 0.59 0.904 

DC WL 24:38 0.88 0.912 

DC WL 24:38 0.66 0.912 

DC WL 24:46 0.74 0.917 

DC WL 24:52 0.34 0.920 

DC WL 24:56 0.50 0.923 

DC WL 24:58 0.94 0.924 

DC SN 25:05 0.79 0. 928 

DC SN 25:17 0.59 0. 936 

DC SN 25:18 0.64 0.936 

DC SN 25:25 0.58 0.941 

DC SN 25:25 0.91 0.941 

DC SN 25:32 0.36 0.945 

25:42 15.73 15.73 0.951 

DC SN 25:51 1.19 0.957 

DC SN 26:01 0.49 0.963 

DC SN 26:02 0.32 0.964 

DC SN 26:19 0.52 0.974 

DC SN 26:24 0.61 0.977 

DC SN 26:31 1.09 0.981 

26:50 3. 70 3.70 0.993 

27:02 529.61 529.61 1.001 37Cl-TCDD CLS 

27:25 11.92 11.92 1.015 

DC SN 27:47 1.01 1.028 

DC SN 27:55 3.02 1. 033 

DC SN 28:09 0.45 1.042 

DC SN 28:25 1.60 1. 052 

328 4 Peaks 560.96 

13C12-TCOD 0.65-0.89 0.926-1.074 

332-334 DC NL 0:00 RO 1.67 2.87 0.000 

26:51 0.83 787.29 356.19 431.10 0.994 13C12-1234-TCDD RS1 

27:01 0.82 609.11 274.01 335.10 1.000 13C12-2378-TCDD ISl 

27:20 RO 1.21 10.46 7.14 5.91 1.012 

DC SN 27:49 RO 1. 54 2.51 1. 030 

DC SN 28:10 RO 6.84 0.90 1.043 

DC SN 28:16 RO 3.34 1.65 1.046 

332-334 3 Peaks 1,406.86 

----------------------- Above: TCDD I PeCDF Follows ---------------------
PeCDF 1.32-1.78 

340-342 DC NL 0:00 RO 0.95 1. 79 

DC SN 28:06 RO 0.98 1.73 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive • Durham, North Carolina 2n13 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

0. 930-1.060 

0.000 

0.931 

Printed: 13:4o 0412<fe G 



Page No. 
04/20/98 

Compound/ 

3 Listing of W981018B.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.Name .. ID .. Flags. 

340-342 

A 

M 

13C12-PeCDF 

3 52-3 54 

352-354 

PeCDD 
356-358 

356-358 

13C12-PeCDD 
368-370 

368-370 

28:14 
29:12 

29:20 

1.47 

1.41 
1.58 

29:30 RO 1.31 
29:44 1.35 
29:48 
29:55 
30:06 
30:11· 

30:20 

30:27 
30:51 

1. 59 
1.40 
1. 56 

1.55 

1. 33 

1. 61 

1.60 
30:59 RO 2.13 

13 Peaks 

1. 32-1.78 

DC NL 0:00 RO 0.90 

DC SN 28:19 RO 0.60 

DC SN 28:37 RO 2.23 

DC SN 28:49 RO 0.89 
.DC SN 28:59 RO 1.86 

30:10 1.46 

DC SN 30:25 RO 0.98 

DC SN 30:36 RO 1.21 
30:50 

2 Peaks 

1.49 

50.80 
29.77 

124.46 

25.85 
12.32 
17.62 
23.33 

10.68 

29.60 

19.46 
29.56 

29.33 
16.78 

419.56 

1.56 

1.53 

3.06 

0.39 
2.17 

535.25 

4.61 

1.60 
457.87 
993.12 

30.22 

17.40 

76.15 
15.71 
7.07 

10.83 
13.61 

6.51 

18.00 

11.11 

18.25 
18.05 
14.02 

317.49 

274.15 

20.58 0.936 

12.37 0.968 

48.31 0.972 
12.00 0.978 

5.25 0.986 

6.79 
9.72 
4.17 

11.60 

8.35 

11.31 

0.988 
0.992 

0.998 
1.001 12378-PeCDF 

1.006 

1.009 
11.28 1.023 23478-PeCDF 

6. 58 1. 027 

0. 867-1.133 

0.000 

0.939 

0.949 

0.955 
0.961 

AN 

AN 

217.76 1.000 13C12-PeCDF 123 IS2 

1.008 
1.014 

183.72 1.022 13C12-PeCDF 234 SUR1 

---------------------- Above: PeCDF I PeCDD Follows ---------------------

1.32-1.78 
DC NL 0:00 RO 1.17 

29:27 RO 1.15 
DC SN 29:42 RO 0.76 
DC 
DC 
DC 

DC 

SN 30:08 RO 
SN 30:16 RO 
SN 30:27 

SN 31:01 RO 

1 Peak 

0.96 
2.52 
1. 71 
5.13 

1.32-1.78 
DC NL 0:00 1.58 
DC SN 30:16 RO 0.65 

31:10 1.55 

31:18 1.70 
DC SN 31:28 RO 0.83 

DC 
DC 
DC 

SN 31:34 RO 
SN 31:57 RO 
SN 32:03 

2 Peaks 

1. 93 
0.95 

1.52 

1.99 
11.37 

1.07 
5.00 
2.55 
6.88 

0.79 
11.37 

2.04 
1.37 

311.17 
38.07 

2.45 
2.35 

1.35 
3.18 

349.24 

6.91 

189.04 

23.96 

0.939-1.020 
0.000 

6.02 0.945 
0.953 
0.967 
0.971 
0.977 

0.995 

0.872-1.128 
0.000 
0.971 

122.13 1.000 13C12-PeCDD 123 IS3 

14.11 1.004 

1. 010 
1.013 

1. 025 
1. 028 

---------------------- Above: PeCDD I HxCDF Follows ---------------------

J 

J 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive • Durham, North Carolina 27713 Printed: 13:40 04/21~1 
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Page No. 

04/20/98 

Compound/ 

4 Listing of W981018B.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.Name .. ID .. Flags. 

HxCDF 
374-376 

374-376 

K 

K 

13C12-HxCDF 

384-386 

384-386 

1.05-1.43 

DC NL 0:00 1. 41 

32:37 1.33 

32:46 1.08 

DC SN 32: 56 RO 1. 02 

DC SN 33:03 1.23 
33:34 1.15 

33:40 RO 0.86 

DC SN 33:47 RO 0.35 

DC 
DC 

DC 

SN 33:57 RO 
SN 34:09 

WH 35:21 RO 

4 Peaks 

1. 50 
1.40 

1.74 

0.43-0.59 

DC NL 0:00 RO 0.85 

DC SN 32:44 RO 0.79 

33:34 

33:40 

34:09 

0.50 

0.50 
0.51 

34:56 0.50 

DC SN 35:09 RO 0.38 

4 Peaks 

2.39 

6.60 

21.28 

2.93 

3.14 
12.67 

6.49 
0.69 

2.82 
4.41 

2.42 

47.04 

2.67 

3.61 

359.29 
430.85 
363.76 

317.95 
3.55 

1,471.85 

3.77 

11.06 

6.77 

3.59 

119.97 

144.02 
122.43 
106.34 

0. 964-1.045 
0.000 

2.83 

10.22 

0.969 

0.973 

0.978 

0.982 

J 

5.90 0.997 123478-HxCDF 

4.16 1.000 123678-HxCDF 

1.003 

AN J 

AN J 

1.008 
1.014 234678-HxCDF 

1.050 

AN 

0. 881-1.119 

0.000 

0.972 

239.32 

286.83 

241.33 

0.997 13C12-HxCDF 478 SUR2 

1.000 13C12-HxCDF 678 IS4 
1.014 13C12-HxCDF 234 ALT2 

211.61 1.038 13C12-HxCDF 789 ALT1 

1.044 

---------------------- Above: HxCDF I HxCDD Follows ---------------------

HxCDD 
390-392 

390-392 

K 

13C12-HxCDD 
402-404 

402-404 

DC NL 

1. 05-1.43 
0:00 RO 0.85 

33:32 1. 08 

DC SN 34:39 RO 5.23 

DC WH 34:51 1.05 
DC WH 34:56 RO 0.67 

DC WH 35:03 RO 0.94 
1 Peak 

DC NL 0:00 

34:16 

34:20 

34:39 

1. 05-1.43 

1.15 

1.20 

1.24 

1.21 

DC SN 34:52 RO 0.29 
DC SN 34:57 RO 0.59 

3 Peaks 

2.11 
5.92 
0.87 

0.82 

0.92 
0.61 
5.92 

2.49 

243.57 

346.26 
381.59 

1.32 
2.85 

971.42 

3.07 

132.81 
191.90 
208.61 

0. 958-1.013 
0.000 

2.85 0.977 
1.009 123789-HxCDD 

1.015 
1.017 

1.021 

0.971-1.029 
0.000 

AN. 

110.76 

154.36 

172.98 

0.998 13C12-HxCDD 478 SUR3 
1.000 13C12-HxCDD 678 ISS 

1.009 13C12-HxCDD 789 RS2 

1. 016 

1.018 

J 

---------------------- Above: HxCDD I HpCDF Follows ---------------------

HpCDF 

408-410 

408-410 

K 

DC NL 

0.88-1.20 

0:00 RO 1.30 
36:36 RO 1.30 

DC SN 37:02 RO 0.71 

1 Peak 

1.92 
5.63 
1.61 

5.63 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive • Durham, North Carolina 27713 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

3.58 

0. 996-1.048 
0.000 

2.76 1.000 1234678-HpCDF AN J 

1.012 

Printed: 13:40 0412'}~ 8 



Page No. 

04/20/98 

Compound/ 

5 Listing of W981018B.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 Cornpound.Narne .. ID .. Flags. 

13C12-HpCDF 

418-420 

418-420 

HpCDD 

424-426 

424-426 

13C12-HpCDD 

436-438 

436-438 

0.37-0.51 

DC NL 0:00 RO 1.12 

36:35 0.45 

38:09 0.47 

2 Peaks 

---------------------- Above: 

0.88-1.20 

DC NL 0:00 0.99 

DC SN 36:53 RO 1. 64 

DC SN 37:13 RO 10.74 

DC SN 37:34 RO 0.33 

DC SN 37:39 0.93 

DC WH 38:52 RO 0.70 

0 Peaks 

0.88-1.20 

DC NL 0:00 1.15 

DC SN 37:25 1.10 

37:38 1. 03 

DC SN 37:57 RO 0.41 

DC SN 38:00 RO 0.67 

DC WH 39:38 RO 2.19 

1 Peak 

0.945-1.109 

1.74 0.000 

284.92 88.09 196.83 1.000 13C12-HpCDF 678 IS6 

177.28 56.99 120.29 1.043 13C12-HpCDF 789 SUR4 

462.20 

HpCDF I HpCDD Follows ---------------------
0.976-1.004 

2.19 0.000 

2.73 0.980 

0.39 0.989 

0.82 0. 998 

2.95 1.000 1234678-HpCDD AN 

1.47 1. 033 

0.00 

0. 973-1.027 

2.34 0.000 

1.09 0.994 

268.06 136.33 131.73 1.000 13C12-HpCDD 678 IS7 

0.98 1.008 

1.51 1. 010 

1.06 1.053 

268.06 

---------------------- Above: HpCDD I Octa-CDD and CDF Follows ----------
OCDF 

442-444 

442-444 

OCDD 

458-460 

458-460 

13C12-0CDD 

470-472 

470-472 

DC 

DC 

DC 

DC 

DC 

DC 

DC 

DC 

NL 0:00 

SN 37:50 

SN 41:19 

SN 41:26 

SN 41:33 

0 Peaks 

NL 0:00 

41:19 

1 Peak 

NL 0:00 

41:20 
WH 41:42 

1 Peak 

0. 76-1.02 

0. 90 2.26 

RO 0.70 1.64 

0.92 3.48 

RO 1.22 1.40 

RO 1. 52 3.14 

0.00 

0. 76-1.02 

0.98 1.84 

RO 0.56 12.66 

12.66 

0. 76-1.02 

RO 1.24 1.47 

0.91 299.27 

RO 0.16 0.66 
299.27 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive • Durham, North Carolina 27713 
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0.903-1.097 

0.000 

0.915 

1.000 

1.002 

1. 005 OCDF AN 

0. 903-1.097 

0.000 

5.96 10.59 1.000 OCDD AN 

0.996-1.004 

0.000 
142.28 . 156.99 1.000 13C12-0CDD ISS 

1.009 
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Compound/ 

6 Listing of W981018B.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. 

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 *** 

"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 S~ecific Noise Level 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive • Durham, North Carolina 2n13 
Phone: {919) 544-5729 • Fax: {919) 544-5491 

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 

Printed: 13:40 fio~a 



Fi~e:W981018 #1-798 Acq:16-APR-1998 17:16:52 GC EI+ Vo~tage SIR 70SE Noise:1417 
303.9016 F:2 BSUB(256,30,-3.0) PKD(9,5,5,0.10%,5668.0,1.00%,F,T) Exp:NDB5US 
T.RIANGLE LABS Text:M23-I-2 TLI#45399 
100 A2. 9E6 

80 

60 

40 

20 

A1.54E6 

4.4E5 

3.5E5 

2.7E5 

1.8E5 

8.9E4 

0·~~~~--~~~~~~--~~~~~~'-~~~~~-r~~,_~--~~~~~~-=~~~--~~~~~O.OEO 
24:00 25:00 26:00 27:00 

Fi~e:W981018 #1-798 Acq:16-APR-1998 17:16:52 GC EI+ Vo~tage SIR 70SE Noise:918 
305.8987 F:2 BSUB(256,30,-3.0) PKD(9,5,5,0.10%,3672.0,1.00%,F,T) Exp:NDB5US 
T.RIANGLE LABS Text:M23-I-2 TLI#45399 
100 A3. 3E6 

80 

60 

40 

20 

A2.07E6 

28:00 Time 

6.1E5 

4.9E5 

3.7E5 

2.4E5 

1.2E5 

0·~~~~--~-+~~~~--~--~~~~~~~~~~-r~~,-~--~~~~~~--~,-~--~~~~~O.OEO 
24:00 25:00 26:00 27:00 

Fi~e:W981018 #1-798 Acq:16-APR-1998 17:16:52 GC EI+ Vo~tage SIR 70SE Noise:639 
315.9419 F:2 BSUB(256,30,-3.0) PKD(9,5,5,0.10%,2556.0,1.00%,F,T) Exp:NDB5US 
T.RIANGLE LABS Text:M23-I-2 TLI#45399 
100 A3. 8E6 

80 

60 

40 

20 

28:00 Time 

9.8E5 

7.8E5 

5.9E5 

3.9E5 

2.0E5 

0~~-.--~-.~~,-~--~~--~-.--r-~~--~~--~~--~~~~-.--r-~~--,-~--~~--~~--~~O.OEO 
24:00 25:00 26:00 27:00 

Fi~e:W981018 #1-798 Acq:16-~PR-1998 17:16:52 GC EI+ Vo~tage SIR 70SE Noise:722 
317.9389 F:2 BSUB(256,30,-3.0) PKD(9,5,5,0.10%,2888.0,1.00%,F,T) Exp:NDB5US 
T.RIANGLE LABS Text:M23-I-2 TLI#45399 
100 A4. 2E6 

80 

60 

40 

20 

28:00 Time 

1.2E6 

9. 7E5 

7.3E5 

4.9E5 

2.4E5 

0~.--.-,--~~--r-,-~--.--.-,--~-r--~,-~--.--r~~~~--.-,--,--~-.--r-,-~--.--.--~~O.OEO 
24:00 25:00 

Fi~e:W981018 #1-798 Acq:16-APR-1998 17:16:52 
330.9792 F:2 Exp:NDB5US 
T.RIANGLE LABS Text:M23-I-2 TLI#45399 
100!! 23·42 24·29 24·5525:14 

80 

60 

40 

20 

26:00 27:00 
GC EI+ Vo~tage SIR 70SE 

25·44 26:06 26:40 27:00 

28:00 

27:35 27:57 28:16 

Time 

1.9E7 

1.5E7 

1.1E7 

7.4E6 

3.7E6 

0·~.--r~~,-~--.--.-,~~-r~~.-~--r-,-~--~-.--~,-~--.--.-,--~~--r-,-~--.--.--r-~O.OEO 
24:00 25:00 26:00 

Fi~e:W981018 #1-798 Acq:16-APR-1998 17:16:52 GC EI+ Vo~tage SIR 70SE 
375.8364 F:2 Exp:NDB5US 
T.RIANGLE LABS Text:M23-I-2 TLI#45399 
100 

80 

60 

27:00 28:00 Time 

28·02 1.4E4 

1.1E4 

8.2E3 

40 5.5E3 

20 2.7E3 

0·~.--r~~,-~--.--.-,--~-.~~.-~--r-,-~--.--.~r-,-~--.--.-,--~~--r-,-~--.--.--r-~O.OEO 
24:00 25:00 26:00 27:00 28:00 Time 

11::. 



File:W981018 #1-798 Acq:l6-APR-1998 17:16:52 GC EI+ Voltage SIR 70SE Noise:622 -~ 
319.8965 F:2 BSUB(256,30,-3.0) PKD(7,5,3,0.10%,2488.0,l.OO%,F,T) Ezp:NDBSUS ~~/fl 
TRIANGLE LABS Tezt:M23-I-2 TLI#45399 "'7tf I( ~, -:. _.., ?f' "1 _erG 
1oo Al. 3Es - C), 1 x t• • ~. ~,zo 

0 
25:00 26:00 27:00 

File:W981018 #1-798 Acq:l6-APR-1998 17:16:52 GC EI+ Voltage SIR 70SE Noise:502 
321.8936 F:2 BSUB(256,30,-3.0) PKD(7,5,3,0.10%,2008.0,l.OO%,F,T) Ezp:NDBSUS 
TRIANGLE LABS Tezt:M23-I-2 TLI#45399 
100 Al. 5E5 

80 

60 

40 

Al.65E5 

28:00 

A7 .12E3 
20 

0'~~~~¥6~~~~~~~~~~=r~~~~~~~~~~~~~~~~~~~~ 

File:W981018 #1-798 Acq:l6-APR-1998 17:16:52 GC EI+ Voltage SIR 70SE Noise:l356 
331.9368 F:2 BSUB(256,30,-3.0) PKD(7,5,3,0.10%,5424.0,l.OO%,F,T) Ezp:NDBSUS 
TRIANGLE LABS Tezt:M23-I-2. TLI#45399 
100 A3. 

80 

60 

40 

20 

28:00 

3.9E4 

3.1E4 

2.3E4 

1.6E4 

7.8E3 

O.OEO 
Time 

5.0E4 

4.0E4 

3. OE4 

2.0E4 

9.9E3 

O.OEO 
Time 

9.9E5 

7.9E5 

5.9E5 

4.0E5 

2.0E5 

0-~~--~~----~--.-~--~~--~~--~~--~~~Lr~~~--.--r--~~--~~--~ O.OEO 
25:00 26:00 27:00 

File:W981018 #1-798 Acq:l6-APR-1998 17:16:52 GC EI+ Voltage SIR 70SE Noise:809 
333.9338 F:2 BSUB(256,30,-3.0) PKD(7,5,3,0.10%,3236.0,l.OO%,F,T) Ezp:NDBSUS 
TRIANGLE LABS Tezt:M23-I-2 TLI#45399 
1003 ' A4. 1E6 

80 

60 

40 

20 

28:00 

o~~~~~~~~~~~~~~~--~1~~\J~\~~~~~~~~~~ 
25:00 26:00 27:00 

File:W981018 #1-798 Acq:l6-APR-1998 17:16:52 GC EI+ Voltage SIR 70SE Noise:542 
327.8847 F:2 BSUB(256,30,-3.0) PKD(7,5,3,0.l0%,2168.0,l.OO%,F,T) Ezp:NDBSUS 
TRIANGLE LABS Tezt:M23-T-2 TLI#45399 
100 AS. 0E6 

80 

60 

40 

20 

t 

28:00 

Time 

1.3E6 

l.OE6 

7.5E5 

5.0E5 

2.5E5 

O.OEO 
Time 

1.5E6 

1.2E6 

9.0E5 

6.0E5 

3.0E5 

0-~-r--T-~--,-~r--r--~~~~-.r--r--~~--~~r-Lr~~~~~--~-r--~~--~~ O.OEO 
25:00 26:00 27:00 

File:W981018 #1-798 Acq:l6-APR-1998 17:16:52 GC EI+ Voltage SIR 70SE 
330.9792 F:2 Ezp:NDBSUS 
TRIANGLE LABS Tezt:M23-I-2 
100.! 24·55 25:14 

80 

60 

40 

20 

TLI#45399 
25·44 26:06 26:40 27:00 

28:00 

27:35 27:57 28:16 

0~~--r--r--,--r--r--r--~~--~~--~~--,-~---,--r--r--r--r--~-.--~~--L 
25:00 26:00 27:00 28:00 

Time 

1.9E7 

1.5E7 

l.lE7 

7.4E6 

3.7E6 

O.OEO 
Time 

llt 



File:W981018 #1-798 Acq:16-APR-1998 17:16:52 GC EI+ Voltage SIR 70SE Noise:545 
339.8597 F:2 BSUB(256,30,-3.0) PKD(7,5,3,0.10%,2180.0,1.00%,F,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:M23-I-2 TLI#45399 
100 A7. 1E5 

80 

60 

40 

20 

A3.02E5 

o~~~~~~p-~--~~-L~~~~~~~~~~~~~~~~~~_,-x~~~~--~~=-L 
29:00 31:00 

File:W981018 #1-798 Acq:l6-APR-1998 17:16:52 GC EI+ Voltage SIR 70SE Noise:573 
341.8567 F:2 BSUB(256,30,-3.0) PKD(7,5,3,0.10%,2292.0,1.00%,F,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:M23-I-2 T.LI#45399 
100 A4. 3E5 

80 

60 

40 A2. 06E5 

20 

File:W981018 #1-798 Acq:16-APR-1998 17:16:52 GC EI+ Voltage SIR 70SE Noise:476 
351.9000 F:2 BSUB(256,30,-3.0) PKD(7,5,3,0.10%,1904.0,1.00%,F,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:M23-I-2 TLI#45399 
100j 

80 

60 

40 

20 

A3. 7E6 
A2. 74E6 

File:W981018 #1-798 Acq:16-APR-1998 17:16:52 GC EI+ Voltage SIR 70SE Noise:523 
353.8970 F:2 BSUB(256,30,-3.0) PKD(7,5,3,0.10%,2092.0,1.00%,F,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:M23-I-2 TLI#45399 
100 A2. 8E6 

80 

60 

40 

20 

A1.84E6 

32:00 

32:00 

32:00 

o~~~~~~-.~~--~~~~~~\~~~-Lr~~~~--~~~~~~-L 
29:00 

File:W98101q #1-798 Acq:16-APR-1998 
30:00 31:00 

17:16:52 GC EI+ Voltage SIR 70SE 
330.9792 F:2 Ezp:NDB5US 
TRIANGLE LABS Tezt:M23-I-2 
lOOj f}·.16 28·36 28:55 

T.LI#45399 

80 

60 

40 

20 

29:20 29:39 30:00 30:56 

32:00 

31:14 31:35 .r-. 

0~~--r--.--.-~--~~----~--~~r--r--r--r--.--.--~-.----~--~~r--.--,--.~ 
29:00 30:00 31:00 

File:W981018 #1-798 Acq:16-APR-1998 17:16:52 GC EI+ Voltage SIR 70SE 
409.7974 F:2 Ezp:NDB5US 
TRIANGLE LABS Tezt:M23-I-2 TLI#45399 
100 

80 

60 

40 

29:24 

32:00 

31:54 

1.8E5 

1.4E5 

1.1E5 

7.2E4 

3.6E4 

O.OEO 
Time 

1.3E5 

1.1E5 

8.0E4 

5.3E4 

2. 7E4 

O.OEO 
Time 

9.6E5 

7.7E5 

5.8E5 

3.8E5 

1.9E5 

O.OEO 
Time 

6.8E5 

5.4E5 

4.1E5 

2. 7E5 

1.4E5 

O.OEO 
Time 

1. 7E7 

1.4E7 

1.0E7 

6.9E6 

3.4E6 

O.OEO 
Time 

l.2E4 

9.8E3 

7.3E3 

4.9E3 

20 2.4E3 

0~~---r--~--~~---r--~--r--,---r--,---.-~---r--,---r-~--~---r--~--r--,---r--,---r--LO.OEO 
29:00 30:00 31:00 32:00 Time 

113 



80 

60 

40 

29:24 29:36 29:48 30:00 30:12 30:24 30:36 30:48 31:00 31:12 31:24 31:36 
File:W981018 #1-798 Acq:l6-APR-1998 17:16:52 GC EI+ Voltage SIR 70SE Noise:514 
357.8516 F:2 BSUB(256,30,-3.0) PKD(7,5,3,0.10%,2056.0,l.OO%,F,T) Ezp:NDB5US 
T.RI~LE LABS Tezt:M23-I-2. TLI#45399 
100 A6. 2E4 

80 

A3.16E4 

29:24 29:36 29:48 30:00 30:12 30:24 30:36 30:48 31:00 31:12 31:24 31:36 
File:W981018 #1-798 Acq:16-APR-1998 17:16:52 GC EI+ Voltage SIR 70SE Noise:627 
367.8949 F:2 BSUB(256,30,-3.0) PKD(7,5,3,0.10%,2508.0,1.00%,F,T) Ezp:NDB5US 
T.RIANGLE LABS Tezt:M23-I-2 TLI#45399 
100 Al. 9E6 

80 

60 

40 

20 

29:24 29:36 29:48 ·30:00 30:12 30:24 30:36 30:48 31:00 31:12 31:24 31:36 
File:W981018 #1-798 Acq:16-APR-1998 17:16:52 GC EI+ Voltage SIR 70SE Noise:397 
369.8919 F:2 BSUB(256,30,-3.0) PKD(7,5,3,0.10%,1588.0,l.OO%,F,T) Ezp:NDB5US 
T.RIANGLE LABS Tezt:M23-I-2 TLI#45399 
100 A1. 2E6 

80 

60 

40 

20 

31:48 

31:48 

2.2E4 

Time 

1. 7E4 

1.4E4 

l.OE4 

7.0E3 

3.5E3 

O.OEO 
32:00 Time 

6.0E5 

4.8E5 

3.6E5 

2.4E5 

1.2E5 

O.OEO 
32:00 Time 

3.9E5 

3.1E5 

2.3E5 

1.6E5 

7.8E4 

O~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~O.OEO 
29:24 29:36 29:48 30_;00 30:12 30:24 30:36 30:48 31:00 31:12 31:24 31:36 31:48 32:00 

File:W981018 #1-798 Acq:l6-APR-1998 17:16:52 GC EI+ Voltage SIR 70SE 
330.9792 F:2 Ezp:NDB5US 
T.RI~LE LABS Tezt:M23-I-2. TLI#45399 
100 29·20 29:39 29:52 

30:13~---3~0~=-3_2 __ ~~~3~0~:~5~6~--~3~1~:~1~4r-'-~3~1~:~3~5~------~32: 
80 

60 

40 

20 

Time 

1.6E7 

1.3E7 

9.8E6 

6.5E6 

3.3E6 

O·~~rr~~~~~~~~~~~rM~~~~TT~~rr~~~~~~TT~rr~~~~,,~TTTT~O.OEO 
29:24 29:36 29:48 30:00 30:12 30:24 30:36 30:48 31:00 31:12 31:24 31:36 31:48 32:00 Time 

114 



Fi~e:W981018 #1-355 Acq:16-APR-1998 17:16:52 GC EI+ Vo~tage SIR 70SE Noise:700 
373.8208 F:3 BSUB(256,30,-3~0) PKD(7,5,3,0.10%,2800.0,1.00%,F,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:M23-I-2 TLI#45399 
100 A1. 1E5 

80 

60 A6. 77E4 

3.8E4 

3.0E4 

2.3E4 

0 O.OEO 
32:36 32:48 33:00 33:12 33:24 33:36 33:48 34:00 34:12 34:24 34:36 34:48 35:00 35:12 35:24 Time 

Fi~e:W981018 #1-355 Acq:16-APR-1998 17:16:52'GC EI+ Vo~tage SIR 70SE Noise:493 
375.8178 F:3 BSUB(256,30,-3.0) PKD(7,5,3,0.10%,1972.0,1.00%,F,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:M23-t-2'' TLI/145399 
100 A1. 2E5 3.1E4 

80 2.5E4 

60 1.9E4 

40 1.3E4 

20 6.3E3 

0 O.OEO 
32:36 32:48 33:00 33:12 33:24 33:36 Time 

Fi~e:W981018 #1-355 Acq:16-APR-1998 17:16:52 GC EI+ Vo~tage SIR 70SE Noise:749 
383.8639 F:3 BSUB(256,30,-3.0) PKD(7,5,3,0.10%,2996.0,1.00%,F,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:M23-I-2 TLI#45399 
100 A1. 4E6 4.8E5 

80 

60 

/ 

A1.06E6 

3.8E5 

2.9E5 

40 1.9E5 

20 9.5E4 

0 O.OEO 
32:36 32:48 33:00 33:12 33:24 33:36 33:48 34:00 34:12 34:24 34:36 34:48 35:00 35:12 35:24 Time 

Fi~e:W981018 #1-355 Acq:16-APR-1998 17:16:52 GC EI+ Vo~tage SIR 70SE Noise:886 
385.8610 F:3 BSUB(256,30,-3.0) PKD(7,5,3,0.10%,3544.0,1.00%,F,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:M23-I-2 TLI#45399 
100 A2. 7E6 9.3E5 

80 

60 

40 

A2.41E6 

A2.12E6 

7.4E5 

5.6E5 

3.7E5 

20 1.9E5 

0~~~~~~rrrrrr~~rM~,,~~~~~~~TTTT~~~~TTTTTTTTTT~~rr~~rr~~~~~~~0.0E0 
32:36 32:48 33:00 33:12 33:24 33:36 33:48 34:00 34:12 34:24 34:36 34:48 35:00 35:12 35:24 Time 

Fi~e:W981018 111-355 Acq:16-APR-1998 17:16:52 GC EI+ Vo~tage SIR 70SE 
392.9760 F:3 Ezp:NDB5US 
TRIANGLE LABS Tezt:M23-I-2 TLI#45399 
100 32:56 33:09 33:21 33.·3333.·43 8.5E6 

1~~~----~~~~~~~~~~~~~~~~~3~3~:j5~7~--~~~~3~4~:~3~0~r-¥---~ 
80~ 

60 

40 

20 

6.8E6 

5.1E6 

3.4E6 

1.7E6 

O·~rrrr~~.,~~TT~rr~,~TT~rrrr~.,~~TTTT~rrrr~~,~TTrrrr~,~~TTTTTTrrrr~O.OEO 
32:36 32:48 33:00 33:12 33:24 33:36 33:48 34:00 34:12 34:24 34:36 34:48 35:00 35:12 35:24 Time 

Fi~e:W981018 111-355 Acq:16-APR-1998 17:16:52 GC EI+ Vo~tage SIR 70SE 
445.7555 F:3 Ezp:NDB5US 
TRIANGLE LABS Tezt:M23-I-2 TLI/145399 
100 34·34 1.2E4 

80 9.4E3 

60 7.1E3 

40 4.7E3 

20 2.4E3 

0 O.OEO 
32:36 32:48 33:00 33:12 33:24 33:36 33:48 34:00 34:12 34:24 34:36 34:48 35:00 35:12 35:24 Time 

11~ 



TRIANGLE 
.100 

80 

60 

33:00 33:12 33:24 33:36 33:48 34:00 34:12 34:24 34:36 
Fi.le:W981018 #1-355 Acq:16-APR-.1998 17:16:52 GC EI+ Vo.ltage SIR 70SE Noise:687 
391.8127 F:3 BSUB(256,30,-3.0} PKD(7,5,3,0 . .10%,2748.0,.l.OO%,F,T) Erp:NDB5US 
TRIANGLE LABS Tezt:M23-I-2 T.LI#45399 
.100 A2. 5E4 

80 A2 . .12E4 

60 

40 

20 

33:00 33:12 33:24 33:36 33:48 34:00 34:.12 34:24 34:36 
Fi.le:W98.10.18 #1-355 Acq:16-APR-1998 17:16:52 GC EI+ Vo.ltage SIR 70SE Noise:666 
401.8558 F:3 BSUB(256,30,-3.0} PKD(7,5,3,0.10%,2664.0,1.00%,F,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:M23-I-2 T.LI#45399 

34:48 

34:48 

100 Al.92E6 A2. 9E6 

80 

60 

40 

20 

.l.OE4 

8.4E3 

6.3E3 

4.2E3 

2 . .1E3 

O.OEO 
35:00 Time 

9.9E3 

7.9E3 

5.9E3 

3.9E3 

2.0E3 

O.OEO 
35:00 Time 

5. 7E5 

4.6E5 

3.4E5 

2.3E5 

.1.1E5 

O~~rT~~~~~-r~~~~~~~~-r~~~~~~~~~~~~~~~~~~~r.~~~rT~~O.OEO 
33:00 33:12 33:24' 33:36 33:48 34:36 34:48 

Fi.le:W98.1018 #1-355 Acq:16-APR-1998 17:16:52 GC EI+ Vo.ltage SIR 70SE Noise:581 
403.8529 F:3 BSUB(256,30,-3.0) PKD(7,5,3,0.10%,2324.0,1.00%,F,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:M23-I-2 T.LI#45399 
.100 Al.54E6 A1. 3E6 

80 

60 

40 

20 

35:00 Time 

4.8E5 

3.8E5 

2.9E5 

1.9E5 

9.6E4 

O·~~~~~~~~~~~~~OT~~~~~~-r~~~~~~~~~~~~~~~~~~~~~O.OEO 
33:00 33:.12 33:24 33:36 33:48 34:00 34:.12 34:24 

Fi.le:W981018 #.1-355 Acq:16-APR-.1998 .17:16:52 GC EI+ Vo.ltage SIR 70SE 
392.9760 F:3 Ezp:NDB5US 
TRIANGLE LABS Tezt:M23-I-2 T.LI#45399 

34:36 

.lOO 33:09 33:21 33:33 3:52 34:04 34:30 

80 

60 

40 

20 

34:48 35:00 Time 

8.5E6 

6.8E6 

5.1E6 

3.4E6 

.1. 7E6 

O~,_rT,_~,~~-rTO-rrT~~~-r~-r~-r~,-rT,-~~~~-r~-r~-r~-r~-rrT,-~~-r~~O.OEO 
33:00 33:12 33:24 ' 34:00 34:.12 34:24 34:36 34:48 35:00 Time 

116 



Fi~e:W981018 #1-589 Acq:16-APR-1998 17:16:52 GC EI+ Vo~tage SIR 70SE Noise:609 
407.7818 F:4 BSUB(256,30,-3.0) PK.D(7,5,3,0.10%,2436.0,1.00%,F,T) Ezp:NDB5US 
T.RIANGLE LABS Tezt:M23-I-2 T.LI#45399 
100 A3. 8E4 

80 

60 

40 

20 

1.6E4 

1.3E4 

9. 7E3 

6.5E3 

3.2E3 

01~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~--~~~~~~ .. ~0.0EO 
36:36 36:48 37.:00 37:12 37:24 37:36 37:48 38:00 38:12 38:24 38:36 Time 

Fi~e:W981018 #1-589 Acq:16-APR-1998 17:16:52·GC EI+ Vo~tage SIR 70SE Noise:472 
409.7789 F:4 BSUB(256,30,-3.0) PK.D(7,5,3,0.10%,1888.0,1.00%,F,T) Ezp:NDB5US 
T.RIANGLE LABS Tezt:M23-f-2 T.LI#45399 
100 A2. 6E4 

80 

60 

40 

20 

8.7E3 

7.0E3 

5.2E3 

3.5E3 

1.7E3 

o·~rT"rr~-rT<-r~,_rr.,-.~-.~-.~,_~.,-,TO-,~-rr,,-rr~-rT<-r~.-~.-rT.--.~-.~~O.OEO 
36:36 36:48 37:00 37:12 37:48 38:00 38:12 

Fi~e:W981018 #1-589 Acq:16-APR-1998 17:16:52 GC EI+ Voltage SIR 70SE Noise:674 
417.8253 F:4 BSUB(256,30,-3.0) PK.D(7,5,3,0.10%,2696.0,1.00%,F,T) Exp:NDB5US 
T.RIANGLE LABS Tezt:M23-I-2 T.LI#45399 
100 A8. 1E5 

80 

60 

40 

20 

A5. 70E5 

014-~~~~~~-P~~~Pr~~~~~~~~4-~~~~~~~~~~~~~~~~~~~ 
36:36 36:48 37:00 37:12 37:24 37:36 37:48 38:00 38:12 

File:W981018 #1-589 Acq:16-APR-1998 17:16:52 GC EI+ Voltage SIR 70SE Noise:605 
419.8220 F:4 BSUB(256,30,-3.0) PK.D(7,5,3,0.10%,2420.0,1.00%,F,T) Ezp:NDB5US 
T.RIANGLE LABS Tezt:M23-I-2 T.LI#45399 
100 A1. 7E6 

80 

60 

40 
A1.20E6 

38:24 38:36 

20 

0'4-~~--~~~~~~~~~~rr~~~~~~rr~~~~~~rT~~~~~~~~~TI~ 
36:36 37:24 36:48 37:00 37:12 37:36 37:48 

Fi~e:W981018 #1-589 Acq:16-APR-1998 17:16:52 GC EI+ Voltage SIR 70SE 
430.9729 F:4 Ezp:NDB5US 
T.RIANGLE LABS Tezt:M23-I-2 

38:00 

100 36:37 36:51 38:04 

80 

60 

40 

20 

38:12 38:24 38:36 

38·24 

0~~~ .. ~~~~~~~~~~~~~.-~~~~~~.-~~~rr~~-.~~~rr~~ro~ 
36:36 36:48 37:00 37:12 37:24 37:36 37:48 38:00 

Fi~e:W981018 #1-589 Acq:16-APR-1998 17:16:52 GC EI+ Voltage SIR 70SE 
479.7165 F:4 Ezp:NDB5US 
T.RIANGLE LABS Tezt:M23-I-2 
100 36·55· 

60 

38:12 38:24 38:36 

Time 

2.4E5 

1.9E5 

1.4E5 

9.6E4 

4.8E4 

O.OEO 
Time 

5.3E5 

4.3E5 

3.2E5 

2.1E5 

1.1E5 

O.OEO 
Time 

7.4E6 

5.9E6 

4.4E6 

2.9E6 

1.5E6 

O.OEO 
Time 

1.1E4 

8.4E3 

6.3E3 

40 4.2E3 

20 2.1E3 

o.,_rT,_rr,--r~-rT<-r~,-rT"-r~-r~-r~,-rr~-rTO-rr,,-rr.,-rTO-rT<-r~-rrT;--r~-.~~0.0E0 
37:24 37:36 37:48 38:00 38:12 38:24 38:36 Time 36:36 36:48 37:12 37:00 
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80 A2.20E4 Al.42E4 

60 

40 

20 

37:00 38:00 39:00 
Fi1e:W981018 #1-589 Acq:16-APR-1998 17:16:52 GC EI+ Voltage SIR 70SE Noise:549 
425.7737 F:4 BSUB(256,30,-3.0) PKD(7,5,3,0.10%,2196.0,1.00%,F,T) Exp:NDBSUS 
TRI~LE LABS Tezt:M23-I-2 T.LI#45399 
100 A3.32E3 Al. 3E4 

Al.33E4 
80 

AS. 64E3 
60 A1.89E4 

37:00 38:00 39:00 
File:W981018 #1-589 Acq:16-APR-1998 17:16:52 GC EI+ Voltage SIR 70SE Noise:627 
435.8169 F:4 BSUB(256,30;-3.0) PKD(7,5,3,0.10%,2508.0,1.00%,F,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:M23-I-2 T.LI#45399 
100 A1. 6E6 

80 

60 

40 

20 

37:00 39:00 
File:W981018 #1-589 Acq:16-APR-1998 17:16:52 GC EI+ Voltage SIR 70SE Noise:545 
437.8140 F:4 BSUB(256,30,-3.0) PKD(7,5,3,0.10%,2180.0,1.00%,F,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:M23-I-2; T.LI#45399 
100 A1. 2E6 

80 

60 

40 

37:00 
File:W981018 #1-589 Acq:16-APR-1998 
430.9729 F:4 Ezp:NDB5US 
TRIANGLE LABS Tezt:M23-I-2 . 
100 

80 

60 

40 

20 

37:00 

38:00 39:00 
17:16:52 GC EI+ Voltage SIR 70SE 

38:00 39:00 

6.8E3 

5.5E3 

4.1E3 

2.7E3 

1.4E3 

O.OEO 
Time 

6.0E3 

4.8E3 

3.6E3 

2.4E3 

1.2E3 

O.OEO 
Time 

3.3E5 

2.6E5 

2.0E5 

1.3E5 

6.6E4 

O.OEO 
Time 

3.2E5 

2.6E5 

1.9E5 

1.3E5 

6.4E4 

O.OEO 
Time 

7.6E6 

6.1E6 

4.6E6 

3.0E6 

1.5E6 

O.OEO 
Time 
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File:W981018 #l-589 Acq:16-APR-1998 17:16:52 GC EI+ Voltage SIR 70SE Noise:536 
441.7428 F:4 BSUB(256,30,-3.0) PKD(7,5,3,0.l0%,2144.0,1.00%,F,T) Exp:NDB5US 
T.RIANGLE LABS Tezt:M23-I-2 T.LI#45399 
100 A2. 3E4 

90 

80 

70 

60 A7.65E3 

36:00 37:00 . 38:00 39:00 40:00 41:00 
File:W98l018 #1-589 Acq:16-APR-1998 17:16:52 GC EI+ Voltage SIR 70SE Noise:595 
443.7399 F:4 BSUB(256,30,-3.0) PKD(7,5,3,0.10%,2380.0,1.00%,F,T) Ezp:NDB5US 
T.RIANGLE LABS Tezt:M23-I-2 T.LI#45399 
100 A1. 1E4 

90 A2.43E4 A .81E4 

42:00 

6·.1E3 

5.5E3 

80 4.9E3 
Al.10E4 

70 A2.60E3 A9 . 2 4.3E3 

60 1. 68E4 3. 7E3 

50 3.1E3 

40 2.5E3 

30 1.8E3 

20 1.2E3 

10 6.1E2 

0·~~~-.~~~~~-.~~-.-.-.-.-.-.-.-.-.-,-r-r-r-r-r-r-r-r-r-r-r-r-r-r-r-r-r-r-r-r-r-r-r-rO.OEO 
36:00 37:00 38:00 

File:W981018 #1-589 Acq:16-APR-1998 17:16:52 
430.9729 F:4 Ezp:NDB5US 
T.RIANGLE LABS Tezt:M23-I-2 T.LI#45399 
100 

39:00 40:00 
GC EI+ Voltage SIR 70SE 

41:00 42:00 43:00 Time 

8.0E6 

7.2E6 

6.4E6 

70 5.6E6 

60 4.8E6 

50 4.0E6 

40 3.2E6 

30 2.4E6 

20 l.6E6 

10 8.0E5 

0·~~~-.~~~-.~-.-.-.-.-.-.-,-.-.-.-.-.-,-r-r-r-r-r-r-r-r-r-r-r-r-r-r-r-r-r-r-r-r-r-r-r-rO.OEO 
36:00 37:00 38:00 39:00 40:00 41:00 42:00 43:00 Time 

File:W9810l8 #1-589 Acq:l6-APR-l998 17:16:52 GC EI+ Voltage SIR 70SE 
513.6775 F:4 Ezp:NDB5US . 
T.RIANGLE LABS Tezt:M23-I-i. T.LI#45399 
100 37:13 1.0E4 

39 44 41:55 
90 37:46 : 40:38 9.2E3 

38:36 

80 8.2E3 

70 7.2E3 

60 6.1E3 

50 5.lE3 

40 4.1E3 

30 3.lE3 

20 2.0E3 

10 1.0E3 

0~-.-.-.~~-.-.-.-,-r-r-r-r-r-r-r-r-r-r-r-r-r-r-r-r-r-r-r-r-r-r-r-r-r-r-r-r-r-r-r-r-r-r-r~O.OEO 
36:00 37:00 38:00 39:00 40:00 41:00 42:00 43:00 Time 
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41:12 41:18' 41:24 41:30 41:36 41:42 
File:W981018 #1-589 Acq:l6-APR-1998 17:16:52 GC EI+ Vol~age SIR 70SE Noise:467 
459.7348 F:4 BSUB(256,30,-3'.0) PKD(7,5,3,0.10%,1868.0,1.00%,F,T) Ezp:NDB5US 
TRIANGLE LABS Tez~:M23-i-2: TLI#45399 
100 Al. 6E5 

,;· 

80 

60 

40 

20 

41:12 41:18· 41:24 41:30 41:36 41:42 
File:W981018 #1-589 Acq:l6-APR-1998 17:16:52 GC EI+ Voltage SIR 70SE Noise:484 
469.7779 F:4 BSUB(256,30,-3.0) PKD(7,5,3,0.10%,1936.0,1.00%,F,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:M23-I-2' TLI#45399 
100 A1. 2E6 

80 

60 

40 

20 

41:12 41:18 41:24 41:30 41:36 41:42 
File:W981018 #1-589 Acq:16-APR-1998 17:16:52 GC EI+ Voltage SIR 70SE Noise:390 
471.7750 F:4 BSUB(256,30,-3~0) PKD(7,5,3,0.10%,1560.0,1.00%,F,T) Ezp:NDB5US 
TRIANGLE LABS Tez~:M23-I-2. TLI#45399 
100 A1 7E6 

80 

60 

40 

20 

6.7E3 

5.3E3 

4.0E3 

Al.37E4 
2.7E3 

1.3E3 

O.OEO 
41:48 Time 

1.6E4 

1.3E4 

9.5E3 

6.4E3 

3.2E3 

O.OEO 
41:48 Time 

2.6E5 

2.1E5 

1.6E5 

l.OE5 

5.2E4 

O.OEO 
41:48 Time 

2.9E5 

2.3E5 

1.7E5 

1.1E5 

5.7E4 

O.OEO 0~~~~~~.-~~~-,~~~=r~~~~~~~~~~~~r+ 
41:12 41:18· 41:24 41:30 41:36 41:42 41:48 Time 

File:W981018 #1-589 Acq:16-APR-1998 17:16:52 GC EI+ Voltage SIR 70SE 
430.9729 F:4 Ezp:NDB5US 
TRIANGLE LABS Tezt:M23-I-2' TLI#45399 
100 41:29 41:38 41:46 7.8E6 

80 6.3E6 

60 4.7E6 

40 3.1E6 

20 1.6E6 

O.OEO 
41:42 41:48 Time 
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Acq: 16-APR-1998 -1/!To-:-52 GC EI+ Voltag-e-SIR 7USE 
339.8597 F:2 Exp:NDB5US 
Sample Text:M23-I-2 TLI#45399 File Text:TRIANGLE LABORATORIES, INC.:: DB5:: 
100° A1 OE5 5.9E4 

80 4.7E4 

60 3.5E4 
' 

40 2.4E4 

20 1.2E4 

0 O.OEO 
29!36 29!42 29!48 29!54 30!00 30!06 30!12 30!18 30!24 30!30 30!36 30!42 

File:W981018 #1-798 Acq:16-APR-1998 17:16:52 GC EI+ Voltage SIR 70SE 
Time 

341.8567 F:2 Exp:NDB5US 
Sample Text:M23-I-2 TLI#45399 File LABORATORIES, INC.:: DB5:: 
100 4.4E4 

80 3.5E4 

60 2.6E4 

40 1.7E4 

20 8.7E~ 

0 O.OEO 
29!36 29!42 29!48 29!54 30!00 30!06 30!12 30!18 30!24 30!30 

File:W981018 #1-798 Acq:16-APR-1998 17:16:52 GC EI+ Voltage SIR 70SE 
351.9000 F:2 Exp:NDB5US 

Time 

Sample Text:M23-I-2 TLI#45399 File LABORATORIES, INC.:: DB5:: 
100° 9.6E5 

80 7.7E5 

60 5.8E5 

40 3.9E5 

20 1.9E5 

0 O.OEO 
29!36 29!42 29!48 29!54 30!00 30!06 30!12 30!18 30!24 30!30 Time 

c. 

·' 

~ 
c,: 
..--1 



Acq: 16-APR-1~-a----rt:l~-G<~ EI+-VOTtage SIR 70SE 
457.7377 F:4 Exp:NDB5US 

Text:M23-I-2 TLI#45399 File Text:TRIANGLE LABORATORIES, INC.:: DB5:: 

0 O.OEO 
39:oo 4o:oo 41:oo 42:oo Time 

File:W981018 #1-589 Acq:16-APR-1998 17:16:52 GC EI+ Voltage SIR 70SE 
459.7348 F:4 Exp:NDB5US 
Sample Text:M23-I-2 TLI#45399 File Text:TRIANGLE LABORATORIES, INC.:: DB5:: 
100 41·21 2.0E4 

80 1.6E4 

60 1.2E4 

40 7.9E3 

20 4.0E3 

0 O.OEO 
39:oo 4o:oo 41:00 42:oo Time 

File:W981018 #1-589 Acq:16-APR-1998 17:16:52 GC EI+ Voltage SIR 70SE 
469.7779 F:4 Exp:NDB5US 
Sample Text:M23-I-2 TLI#45399 File Text:TRIANGLE LABORATORIES, INC.:: DB5:: 
100 41·20 2.7E5 

,. . 

80 2.1E5 

60 1.6E5 

40 1.1E5 

20 5.3E4 
39:33 

0 O.OEO 
39:oo 40:00 41:oo 42:oo Time 

• 

N 
C .• 

'• ...... 



TLI Project: 45399 Method 23 TCDD/TCDF Analysis (DB-225) 
Client Sample: M23-I-2 Analysis File: P981307 

Client Project: r012.002/Lime Kiln 
Sample Matrix: M23 Date Received: 04/01198 Spike File: SPC2NF04 
TLIID: 204-92-2A-D Date Extracted: 04/03/98 I Cal: PF24098 

Date Analyzed: 04/16/98 ConCal: P981302 

Sample Size: 1.000 Dilution Factor: nla %Moisture: nla 
Dry Weight: nla - Blank File: U980780 %Lipid: nla 
GC Column: DB-225 Analyst: ML %Solids: nla 

2,3,7,8-TCDF 0.51 0.78 22:25 

2.9 73.5 40%-130% 0.78 22:24 

Data Reviewer: ___ ----~. _______ 04/20/98 

Triangle Laboratories, Inc.® 
801 Capitola Drive • Durham, North Carolina 27713 
Phone: (919} 544-5729 • Fax: (919} 544-5491 

Page 1 ofl C2NF _PSR v2.02, LARS 6.11.00 

Printed: 21 :2]_ ~/98 



Initial .... Date ... 

Data Review By: ~~~~~~ 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. 

04/20/98 

Compound/ 

1 Listing of P981307B.dbf 
Matched GC Peaks I Ratio I Ret. Time 

0.14 

M_Z .... QC.Log Omit Why .. RT. OK Ratio Total.Area ... Area.Peak.1 .. Area.Peak.2 .. Rel.RT Compound.Name .• ID .. Flags. 

TCDF 
304-306 

304-306 

13C12-TCDF 

316-318 

0.65-0.89 
DC NL 0:00 RO 1.00 

17:52 0.77 
DC SN 18:08 RO 1.07 
DC SN 18:18 RO 0.18 
DC SN 18:28 RO 0.61 

DC 

DC 

DC 

DC 

SN 

18:51 0.76 
18:59 
19:07 
19:18 
19:34 
19:43 

0.75 
0.76 
0.78 
0.72 
0.77 

19:52 0.75 
20:02 RO 0.58 
20:12 RO 0.48 
20:33 0.77 
20:38 0.76 
20:46 RO 5.00 
21:00 0.76 
21:06 RO 0.58 
21:15 0.73 
21:28 
21:42 

0.75 
0.78 

21:52 0.75 
SN 22:04 RO 1.00 

22:17 0.75 
22:25 
22:39 
22:57 
23:05 

0.78 
0.73 
0.77 

o. 76 
23:15 RO 0.63 

SN 23:32 RO 

23:50 
SN 24:05 

24:32 
26 Peaks 

1.00 
0. 75 
0.69 
0.73 

0.65-0.89 
DC NL 0:00 RO 1.11 
DC WL 20:59 
DC WL 21:14 

22:24 

0.67 
0.69 
0.78 

23:04 RO 1.15 
DC WH 23:28 RO 3.76 

0.14 
48.60 

0.25 
0.05 
0.39 

103.15 
44.53 
56.64 
42.31 
27.92 
45.46 
19.04 
87.63 
16.44 
67.70 
46.58 

0.05 
62.96 

5.65 
56.37 
46.36 

3.62 
33.87 

0.19 
32.31 
46.03 
29.88 
24.14 
62.23 

0.46 
0.07 

21.52 
0.22 
3.15 

1,034.55 

0.16 

1.00 
1.40 

367.86 
0.48 
0.44 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive • Durham, North Carolina 27713 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

21.19 

44.43 
19.06 
24.51 
18.56 
11.67 
19.72 

8.17 

38.12 
7.15 

29.41 
20.15 

27.18 
2.46 

23.75 
19.94 
1. 59 

14.49 

13.81 
20.11 
12.56 
10.49 
26.82 

0.20 

9.23 

1.33 

161.58 
0.31 

0. 790-1.102 
0.000 

27.41 0.798 
0.810 
0.817 
0.824 

58.72 0.842 
25.47 
32.13 
23.75 
16.25 
25.74 
10.87 
65.42 
14.84 
38.29 
26.43 

0.847 
0.853 
0.862 
0.874 
0.880 
0.887 
0.894 
0.902 
0.917 
0.921 
0.927 

35.78 0.938 
4.23 0.942 

32.62 0.949 
26.42 0.958 
2.03 0.969 

19.38 0.976 
0.985 

18.50 0.995 
25.92 1.001 2378-TCDF 
17.32 1.011 
13.65 1.025 
35.41 1.031 

0.32 1.038 
1.051 

12.29 

1.82 

1.064 
1.075 

1.095 

0. 955-1.045 

0.000 
0.937 
0.948 

AN 

206.28 1.000 13C12-2378-TCDF ISO 
0.27 1. 030 

1.048 

J 

Printed: 21 :27 Of~lf 



Page No. 

04/20/98 

Compound/ 

2 Listing of P981307B.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.Name .. ID .. Flags. 

316-318 

DC WH 24:26 RO 1.03 

2 Peaks 

4.96 

368.34 

Above: TCDF I TCDD Follows 

1. 091 

13C12-TCDD 

332-334 

0.65-0.89 0.905-1.095 

DC NL 0:00 RO 1.25 0.14 0.000 

21:01 0.78 274.67 119.98 154.69 1.000 

21:18 0.80 372.60 165.60 207.00 1.013 

22:02 0.87 2.28 1. 06 1.22 1.048 

332-334 3 Peaks 649.55 

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 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-Time Changed 

Rel.RT-Relative Retention Time NL-~hannel Specific Noise Level M-Peak Area Changed 

••• End of Report ••• 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive • Durham, North Carolina 27713 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

N-Name Changed 

X-Ether Interference 

13C12-2378-TCDD IS1 

13C12-1234-TCDD RS1 

Printed: 21 :27 04/20/98 



F~ e:P 
303.9016 Ezp:DB225 
T.RIANGLE LABS Tezt:M23-I-2 T.LI#45399 
100 

95 

90 

85 

80 

75 

70 

65 

60 

55 

50 

45 

40 

35 

30 

25 

20 

15 

10 

5 

21:15 

21:28 

21:52 

p 

7.9E4 

7.5E4 

7.1E4 

6.7E4 

23:05 6.3E4 

5.9E4 

5.5E4 
22:25 

5.1E4 

4. 7E4 

4.3E4 

3.9E4 
22:17 

3.5E4 

3.2E4 

22:39 2.8E4 
23:50 

22:5 
2.4E4 

2.0E4 

1.6E4 

1.2E4 

7.9E3 

3.9E3 

0 O.OEO 
21:00 21:12 21:24 21:36 21:48 22:00 22:12 22:24 22:36 22:48 23:00 23:12 23:24 23:36 23:48 24:00 Time 

Fi1e:P981307 #1-1006 Acq;16~APR-1998 18:12:16 EI~ Voltage SIR 70P 
315.9419 Ezp:DB225 
T.RIANGLE LABS Tezt:M23-I-2 TLI#45399 
100 22·24 4.2E5 

95 4.0E5 

90 3.8E5 

85 3.6E5 

80 3.4E5 

75 3.2E5 

70 2.9E5 

65 2.7E5 

60 2.5E5 

55 2.3E5 

50 2.1E5 

45 1.9E5 

40 l.7E5 

35 1.5E5 

30 

25 

20 

15 

10 

5 

l 1.3E5 

1.1E5 

8.4E4 

6.3E4 

4.2E4 

2.1E4 

126 



TRIANGLE LABS 
100 

80 

60 

40 

20 

A3.81E5 

A2.94E5 
2.37E5 

1.2E5 

9.9E4 

7.4E4 
A2.68E5 

A2.01E5 5.0E4 

2.5E4 

0~~~~~~~~~~~~~~-Y~~~~~~~~~~~~~~~~-r~-r-r-r~-r-.-.~~~~O.OEO 
18:00 19:00 20:00 

File:P981307 11-1006 Acq:16-APR-1998 18:12:16 EI+ Voltage SIR 70P Noise:42 
305.8987 BSUB(256,30,-3.0) PKD(5,3,1,0.10%,168.0,0.00%,F,F) Ezp:DB225 
TRIANGLE LABS Tezt:M23-I-2 TLI#45399 
100 A5. 7E5 

80 A6.54E5 

A3.83E5 
60 3.26E5 

A3.54E5 

40 

20 

24:00 25:00 Time 

1. 7E5 

1.3E5 

9.9E4 

6.6E4 

3.3E4 

o~~.-~~~~~~~~~~~~~~~~~~~~~~~~~~+-~~~~-4~~~-P-r-r~O.OEO 
18:00 19:00 20:00 21:00 22:00 23:00 

File:P981307 #1-1006 Acq::'16-APR-1998 18:12:16 EI+ Voltage SIR 70P Noise:48 
315.9419 BSUB(256,30,-3.0) PKD(5,3,1,0.10%,192.0,0.00%,F,F) Ezp:DB225 
TRIANGLE LABS Tezt:M23-I-2 TLII45399 
100 Al. 2E6 

80 

60 

40 

20 

24:00 25:00 Time 

4.2E5 

3.4E5 

2.5E5 

.1:. 7E5 

8.4E4 

0·~~,_~,-,--r-r-r-r-r-r-r-r-.~~~~~-.~~r-r-r-r-r-r-~~~~~~~~~,-,--.~~-r-r-T-O.OEO 
18:00 19:00 20:00 21:00 22:00 23:00 

File:P981307 11-1006 Acq:l6-APR-1998 18:12:16 EI+ Voltage SIR 70P Noise:43 
317.9389 BSUB(256,30,-3.0) PKD(5,3,1,0.10%,172.0,0.00%,F,F) Ezp:DB225 
TRIANGLE LABS Tezt:M23-I-2 TLI#45399 
100 A2. 6E6 

80 

60 

40 

20 

24:00 25:00 Time 

5.2E5 

4.2E5 

3.1E5 

2.1E5 

1.0E5 

0~~.-~~~~~-r-r-r-r~.-~~~r-~~~~~-r-,-.~4-~~.-r-~~~~~-T~-.-r~O.OEO 
18:00 19:00 20:00 

File:P981307 11-1006 Acq:l6-,.APR-1998 
375.8364 Ezp:DB225 
TRIANGLE LABS Tezt:M23-I-2 TLI#45399 
100 17·57 

80 

60 

40 

20 

21:00 22:00 
18:12:16 EI+ Voltage SIR 70P 

23:00 24:00 25:00 Time 

1.3E3 

1.0E3 

7.7E2 

5.1E2 

2.6E2 

O~~r-~~~~~r-r-r-r-r-~~~~~_,-,-,-,~~~~~-r-r-r-r-r-r-r-r-r-r-r-r-r-r-r-r,rO.OEO 
18: 00 19: 00 20: 00 21: 00 22: 00 23: 00 24: 00 25: 00 Time 



F~ e:P -APR- EI+ Vo 
319.8965 BSUB(256,30,-3.0} PKD(5,3,1,0.10%,148.0,0.00%,F,F} 
TRIANGLE LABS Tezt:H23-I-2 TLII45399 
100 

80 

60 A2.18E4 

A1.63E4 
40 

20 

19:00 20:00 
Fi~e:P981307 11-1006 Acq:16-APR-1998 18:12:16 EI+ Vo~tage SIR 70P Noise:37 
321.8936 BSUB(256,30,-3.0} PKD(5,3,1,0.10%,148.0,0.00%,F,F} Ezp:DB225 
TRIANGLE LABS Tezt:H23-i-2. TLII45399 
100 ' 

80 

60 A2.83E4 

40 

19:00 

A2.38E4 
Al.90E4 

20:00 21:00 22:00 
Fi~e:P981307 11-1006 Acq:16-APR-1998 18:12:16 EI+ Vo~tage SIR 70P Noise:37 
327.8847 BSUB(256,30,-3.0} PKD(5,3,1,0.10%,148.0,0.00%,F,F} Ezp:DB225 
TRIANGLE LABS Tezt:H23-I-2 TLII45399 
100 A2. 5E6 

80 

60 

40 

20 

23:00 

19:00 20:00 21:00 22:00 23:00 
Fi~e:P981307 11-1006 Acq::16-APR-1998 18:12:16 EI+ Vo~tage SIR 70P Noise:48 
331.9368 BSUB(256,30,-3.0} PKD(5,3,1,0.10%,192.0,0.00%,F,F} Ezp:DB225 
TRIANGLE LABS Tezt:H23-I-2 TLII45399 
100 A1. 6E6 

80 
A1.20E6 

60 

40 

20 

19:00 20:00 21:00 22:00 23:00 
Fi~e:P981307 11-1006 Acq:16-APR-1998 18:12:16 EI+ Vo~tage SIR 70P Noise:38 
333.9338 BSUB(256,30,-3.0} PKD(5,3,1,0.10%,152.0,0.00%,F,F} Ezp:DB225 
TRIANGLE LABS Tezt:H23-I-2 TLII45399 
100j A2. 7E6 

80 
A1.55E6 

60 

40 

20 

1.1E4 

8.7E3 

6.5E3 

4.4E3 

2.2E3 

O.OEO 
Time 

1.5E4 

1.2E4 

8.7E3 

5.8E3 

2.9E3 

O.OEO 
24:00 Time 

6.3E5 

5.0E5 

3.8E5 

2.5E5 

1.3E5 

O.OEO 
24:00 Time 

4.5E5 

3.6E5 

2.7E5 

1.8E5 

9.0E4 

O.OEO 
24:00 Time 

5.6E5 

4.4E5 

3.3E5 

2.2E5 

1.1E5 

O.OEO 
24:00 Time 

128 



Fi~e:P981307 #1-1006 Acq:16-APR-1998 18:12:16 EI+ Vo~tage SIR 70P 
303.9016 Ezp:DB225 
TRIANGLE LABS Tezt:M23-I-2 TLI#45399 
100 18·51 

20:02 
80 

60 
20:33 21:00 

1.2E5 

~.OE5 

7.5E4 
23:05 

40 5.0E4 

20 2.5E4 

O·~~r-~~~-4~~~~~~--~~~~~~~~~~~~~~~~T-~~~-4~~~-P~~-rO.OEO 
18: 00 19: 00 20: 00 

Fi~e:P981307 #1-1006 Acq:16-APR-1998 
315.9419 Erp:DB225 
TRIANGLE LABS Tezt:M23-I-2 TLI#45399 
100 

80 

60 

40 

20 

21:00 
18:12:16 EI+ Vo~tage SIR 70P 

22·24 

23:00 24:00 25:00 Time 

4.2E5 

3.4E5 

2.5E5 

1.7E5 

8.4E4 

0~~.-~~~~~-r~~~~~~~~~~~~-T~-r-r~~~T-~.-~~~~~~-r~~~~O.OEO 
18:00 19:00 20:00 21:00 22:00 

Fi~e:P981307 #1-1006 Acq:16-APR-1998 18:12:16 EI+ Vo~tage SIR 70P 
319.8965 Ezp:DB225 
TRIANGLE LABS Tezt:M23-I-2 TLI#45399 
100 18·41 

80 

60 

40 

20 
18:15 

19:16 

23:00 24:00 25:00 Time 

1.1E4 

9.1E3 

6.8E3 

4.6E3 

2.3E3 

0'~;=~~~~~~~~~~~~~~~~~~~~=;~~~~~~~~~~~~~~~~~0.0EO 
25:00 Time 

4.5E5 

3.6E5 

2.7E5 

1.8E5 

9.1E4 

,~~.-~~~~~-r-r~~~.-T-~~~~~~~-r-r-r~~~~~.-~~~~-.-r-r-r~~-rO.OEO 
25:00 Time 

3.0E5 

2.4E5 

1.8E5 

1.2E5 

6.0E4 

~~.-~~~~~.-r-r-~~-.-,-,-,-,-,-,~-r-r-r~-r-r-r-r-r-r-r-r-r-r~~,_~,-,-,-,-~O.OEO 

80 

60 

40 

25:00 Time 

3.1E5 

2.5E5 

1.9E5 

l.2E5 

20 6.2E4 

0~~.-~~-,-,~-r-r~~~.-~~~~-,-,-r-r-r-r-r,-~~~~.-~~~-,-.-r-r-r~-r-rO.OEO 
18:00 19:00 20:00 21:00 22:00 23:00 24:00 25:00 Time 
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Pages 131 through 187 from the Triangle Laboratories, Inc. analytical report 
have been excluded by PES since these pages present results for samples 

collected at another lime kiln facility during the same mobilization. 



TLI Project: 45399 Method 23 PCDD/PCDF Analysis (a) 
Client Sample: M23-0-1 

Client Project: r012.002/Lime Kiln 
Sample Matrix: M23 Date Received: 04/01/98 
TLI ID: 204-92-SA-D Date Extracted: 04/03/98 

Date Analyzed: 04/18/98 

Sample Size: 1.000 Dilution Factor: n/a 
Dry Weight: n/a Blank File: U980780 
GC Column: DB-5 Analyst: HLM 

2,3,7,8-ll<:DD Nl) 0.01 
1,2,3, 7,8-Pe<:DD Nl) 0.02 
1,2,3,4,7,8-Hx<:DD Nl) 0.02 
1,2,3,6, 7,8-Hx<:DD Nl) 0.02 
1,2,3, 7 ,8,9-Hx<:DD Nl) 0.02 
1,2,3,4,6,7,8-Hp<:DD Nl) 0.03 
1,2,3,4,6,7,8,9-()<:DD Nl) 0.05 

2,3,7,8-ll<:DF EMP<: 0.02 
1,2,3, 7 ,8-Pe<:DF Nl) 0.01 
2,3,4, 7 ,8-Pe<:DF Nl) 0.01 
1,2,3,4, 7,8-Hx<:DF Nl) 0.01 
1,2,3,6, 7,8-Hx<:DF Nl) 0.01 
2,3,4,6,7,8-Hx<:DF Nl) 0.01 
1,2,3, 7 ,8,9-Hx<:DF Nl) 0.01 
1,2,3,4,6, 7,8-Hp<:DF Nl) 0.02 
1,2,3,4, 7,8,9-Hp<:DF Nl) 0.02 
1,2,3,4,6, 7 ,8,9-0<:DF Nl) 0.04 

1lota11l<:DD 0.03 1 
llotal Pe<:DD Nl) 0.02 
llotal Hx<:DD Nl) 0.02 
llotal Hp<:DD Nl) 0.03 

1lotal1l<:DF EMP<: 0.02 
llotal Pe<:DF EMP<: 0.01 
llotal Hx<:DF Nl) 0.01 
llotal Hp<:DF Nl) 0.02 

Page 1 of2 

Triangle Laboratories, Inc.® 
801 Capitola Drive • Durham, North Carolina 2n13 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

Analysis File: T981959 

Spike File: SPMIT204 
I Cal: TF51308 
ConCal: T981946 

%Moisture: n/a 
%Lipid: n/a 
%Solids: n/a 

B -

Mrr2_PSR v1.04. LARS 6.11.00 



TLI Project: 
Client Sample: 

13Cz-2,3,7,8-TCDF 
13C 12-2,3,7,8-TCDD 
13C12-1,2,3, 7 ,8-PeCDF 
13C12-1,2,3, 7,8-PeCDD 
13C 12-1,2,3,6, 7,8-HxCDF 
13C12-1,2,3,6,7,8-HxCDD 
13C12-1,2,3,4,6,7,8-HpCDF 
13C Iz-1,2,3,4,6, 7,8-HpCDD 
13C12-1,2,3,4,6, 7,8,9-0CDD 

13C1z-2,3,4,7,8-PeCDF 
13Cz-1,2,3,4,7,8-HxCDF 
13C12-1,2,3,4, 7,8-HxCDD 
13C 2-1,2,3,4, 7 ,8,9-HpCDF 

37C4-2,3, 7,8-TCDD 

13Cz-1,2,3, 7,8,9-HxCDF 
13C12-2,3,4,6,7,8-HxCDF 

13C12-1,2,3,4-TCDD 
13C1z-1,2,3,7,8,9-HxCDD 

45399 
M23-0-1 

0.92 
0.89 
1.0 
1.3 
1.4 
1.5 
1.3 
1.5 
2.0 

4.3 
3.7 
4.0 
3.4 

3.7 

1.5 
1.6 

22.9 
22.3 
25.6 
31.3 
35.4 
36.3 
33.7 
38.7 
25.1 

107 
91.3 
99.4 
84.8 

92.6 

38.5 
39.2 

/ 

Method 23 PCDD/PCDF Analysis (a) 
Analysis File: T981959 

40%-130% 
40%-130% 
40%-130% 
40%-130% 
40%-130% 
40%-130% 
25%-130%. 
25%-130% 
25%-130% 

40%-130% 
40%-130% 
40%-130% 
25%-130% 

40%-130% 

40%-130% 
40%-130% 

0.75 
0.77 
1.42 
1.50 
0.49 
1.20 
0.43 
1.03 
0.85 

1.41 
0.49 
1.21 
0.42 

0.49 
0.49 

0.81 
1.21 

25:23 
26:07 
29:23 
30:26 
32:57 
33:38 
35:47 
36:49 
40:21 

30:05 
32:51 
33:33 
37:18 

26:08 

34:11 
33:26 

25:56 
33:56 

v_ 
v_ 
v_ 
v_ 
v_ 
v -

v_ 
v_ 

Data Reviewer: ------.---,:-~ ,.A _______ 04/20/98 

Triangle Laboratories, Inc.® 
801 Capitola Drive • Durham, North Carolina 27713 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

Page2of2 Mll'2_1'SR v1.04. LARS 6.11.00 



Initial .... Date ... 

Data Review By: 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. 
04/20/98 

Compound/ 

1 Listing of T981959B.dbf 
Matched GC Peaks I Ratio I Ret. Time 

0.22 

M_Z .... QC.Log Omit Why .. RT. OK Ratio Total.Area ... Area.Peak.1 .. Area.Peak.2 .. Rel.RT Compound.Name .. ID .. Flags. 

TCDF 

304-306 

304-306 

D 

AN 

13C12-TCDF 

316-318 

316-318 

TCDD 
320-322 

320-322 

37Cl-TCDD 
328 

328 

13C12-TCDD 

332-334 

332-334 

PeCDF 
340-342 

DC NL 0:00 

D SN 24:20 

25:24 

1 Peak 

DC NL 0:00 

DC WL 24:20 

24:57 

25:23 

2 Peaks 

0.65-0.89 

0.75 

0.67 

RO 0.59 

0.65-0.89 

RO 1.17 

0.66 
0.69 

o. 75 

0.49 

0.85 

1.13 

1.13 

0.32 

2.81 

1.10 
167.91 
169.01 

0.49 

0.45 
72.03 

0.868-1.077 

0.000 

0.959 

0.83 1.001 2378-TCDF 

0. 961-1.039 

0.000 

0.959 
0.65 0.983 

AN 

95.88 1.000 13C12-2378-TCDF ISO 

----------------------- Above: TCDF I TCDD Follows ----------------------

0.65-0.89 

DC NL 0:00 RO 1. 00 

23:32 0.71 

DC SN 23:41 RO 0.50 

DC SN 23:56 RO 0.96 

1 Peak 

DC NL 0:00 

24:44 

DC SN 24:52 
26:08 

DC SN 26:32 

DC SN 26:36 

26:44 

27:26 
4 Peaks 

0.65-0.89 

DC NL 0:00 RO 2.02 

25:56 0.81 

26:07 0.77 

2 Peaks 

0.21 

1.16 

0.09 
0.42 

1.16 

0.12 

0.94 

0.21 
121.33 

0.26 

0.23 

0.31 

0.28 

122.86 

0.78 

493.80 

125.94 

619.74 

0.48 

0.94 

121.33 

0.31 

0.28 

221.27 

54.85 

0. 896-1.045 

0.000 

0.68 0.901 
0.907 

0.916 

0.924-1.076 
0.000 

0.947 
0.952 
1.001 37Cl-TCDD 

1.016 

1.019 

1.024 

1.050 

0.924-1.076 

0.000 

CLS 

272.53 0.993 13C12-1234-TCDD RS1 

71.09 1.000 13C12-2378-TCDD IS1 

----------------------- Above: TCDD I PeCDF Follows ---------------------

1.32-1.78 

DC NL 0:00 RO 0.71 
DC SN 27:13 RO 0.21 

0.16 

0.21 

0. 926-1.063 

0.000 

0.926 

J 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive • Durham, North Carolina 2n13 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

Printed: 21 :24 04/20f~ O 



Page No. 
04/20/98 

Compound/ 

2 Listing of T981959B.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. 

K 

340-342 

13C12-PeCDF 
352-354 

352-354 

PeCDD 
356-358 

356-358 

13Cl2-PeCDD 
368-370 

368-370 

HxCDF 
374-376 

374-376 

13Cl2-HxCDF 
384-386 

27:24 RO 0.81 

1 Peak 

1. 32-1.78 
DC NL 0:00 RO 0.89 

DC 
28:31 

SN 29:00 RO 
29:23 
29:40 
30:05 
31:04 

5 Peaks 

1.45 
2.00 
1.42 
1. 54 
1.41 
1.45 

0.41 
0.41 

0.13 
4.76 
0.23 

156.28 
1. 78 

168.59 
0. 71 

332.12 

0.25 

2.82 

91.79 
1. 08 

98.75 
0.42 

0.31 0.933 

0.864-1.136 
0.000 

1.94 

64.49 

0.971 
0.987 
1.000 13Cl2-PeCDF 123 IS2 

0. 70 1. 010 
69.84 1.024 13Cl2-PeCDF 234 SURl 

0.29 1.057 

---------------------- Above: PeCDF I PeCDD Follows ---------------------

1. 32-1.78 

DC NL 0:00 RO 1.00 
DC SN 28:37 RO 0.67 
DC SN 29:50 RO 0.80 

0 Peaks 

DC NL 
DC SN 

1.32-1.78 
0:00 RO 1.00 

29:20 RO 0.79 
DC SN 29:29 

30:26 
30:34 

1. 38 
1. 50 
1.51 

DC SN 30:43 RO 3.21 
DC SN 31:12 1.43 

2 Peaks 

0.16 
0.16 
0.13 
0.00 

0.16 
0.31 
0.31 

105.91 
12.03 

0.36 
0.17 

117.94 

63.62 
7.23 

0. 936-1.021 
0.000 
0.940 
0.980 

0. 869-1.131 
0.000 
0.964 
0.969 

42.29 1.000 13C12-PeCDD 123 IS3 
4.80 1.004 

1.009 
1. 025 

---------------------- Above: PeCDD I HxCDF Follows ---------------------

DC NL 

DC SN 
DC SN 

1.05-1.43 
0:00 1.10 

32:03 1.38 
32:12 RO 0.60 

DC SN 32:16 RO 1.60 
DC SN 32:22 RO 0.67 
DC SN 33:26 1.14 
DC SN 33:32 RO 1.67 

0 Peaks 

DC NL 
0.43-0.59 

0:00 RO 1.13 
31:52 0.45 
32:01 0.45 
32:51 0.49 
32:57 0.49 
33:11 RO 0.64 
33:26 0.49 

DC SN 33:44 RO 0.42 

0.21 
0.38 
0.05 
0.11 
0.04 
0.15 
0.07 
0.00 

0.12 

1.71 
2.25 

146.92 
167.31 

1.13 
174.61 

0.80 

0.53 
0.70 

48.51 
55.04 

0.48 
57.51 

0.963-1.045 
0.000 
0.973 
0.977 
0.979 
0.982 
1.015 234678-HxCDF 
1. 018 

0.879-1.121 
0.000 

1.18 0.967 
1.55 0.972 

AN 

98.41 0.997 13C12-HxCDF 478 SUR2 
112.27 1.000 13Cl2-HxCDF 678 IS4 

0. 75 1. 007 
117.10 1.015 13Cl2-HxCDF 234 ALT2 

1.024 

J 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive • Durham, North Carolina 2n13 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

Printed: 21 :24 04/20/98 l 
~ 19 



Page No. 
04/20/98 

Compound/ 

3 

M_Z .... QC.Log 

384-386 

HxCDD 

390-392 

390-392 

13C12-HxCDD 

402-404 

402-404 

HpCDF 

408-410 

408-410 

13C12-HpCDF 

418-420 

418-420 

HpCDD 

424-426 

424-426 

13C12-HpCDD 

436-438 

Listing of T981959B.dbf 
Matched GC Peaks I Ratio I Ret. Time 

Omit Why . .RT. OK Ratio Total. Area ... Area. Peale 1 .. 

DC SN 34:02 0.46 0.19 

34:11 0.49 132.88 43.99 

DC SN 34:41 RO 0.94 0.24 

7 Peaks 626.81 

---------------------- Above: HxCDF I HxCDD Follows 

1. 05-1.43 

DC NL 0:00 RO 0.75 0.16 

DC SN 32:49 1.36 0.26 

0 Peaks 0.00 

1. 05-1.43 

DC NL 0:00 RO 0.93 0.25 

33:02 1.05 0.76 0.39 

33:33 1.21 109.34 59.96 

33:38 1.20 131.53 71.76 

33:56 1.21 359.76 197.13 

DC SN 34:23 RO 0.39 0.33 

34:25 1.20 0.88 0.48 

5 Peaks 602.27 

---------------------- Above: HxCDD I HpCDF Follows 

0.88-1.20 

DC NL 0:00 1.13 0.17 

DC SN 35:47 RO 3.00 0.18 

DC SN 35:54 RO 1.40 0.10 

0 Peaks 0.00 

0.37-0.51 

DC NL 0:00 RO 0.92 0.17 

35:47 0.43 89.68 27.02 

DC SN 36:04 RO 0.32 0.62 

DC SN 36:11 0.48 0.34 

37:18 0.42 54.97 16.38 

DC SN 37:42 RO 0.62 0.30 

DC SN 37:45 RO 0.72 0.26 

2 Peaks 144.65 

---------------------- Above: HpCDF I HpCDD Follows 

0.88-1.20 

DC NL 0:00 1.00 0.16 

0 Peaks 0.00 

0.88-1.20 

DC NL 0:00 1.00 0.18 

36:05 1.00 0.66 0.33 

36:49 1.03 84.73 42.99 

DC SN 37:13 RO 3.00 0.24 

DC SN 37:20 0.90 0.19 

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. 

1.033 

88.89 1.037 13C12-HxCDF 789 ALT1 

1. 053 

---------------------
0. 958-1.013 

0.000 

0.976 

0.970-1.030 

0.000 

0.37 0.982 

49.38 0.998 13C12-HxCDD 478 SUR3 

59.77 1. 000 13C12-HxCDD 678 ISS 

162.63 1.009 13C12-HxCDD 789 RS2 

1.022 

0.40 1.023 

---------------------
0. 996-1.047 

0.000 

1.000 1234678-HpCDF AN 

1. 003 

0. 944-1.112 

0.000 

62.66 1. 000 13C12-HpCDF 678 IS6 

1.008 

1.011 

38.59 1.042 13C12-HpCDF 789 SUR4 

1.054 

1. 055 

---------------------
0. 976-1.005 

0.000 

0. 973-1.027 

0.000 

0.33 0.980 

41.74 1.000 13C12-HpCDD 678 IS7 

1. 011 

1.014 

Printed: 21 :24 04/20/98 
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Page No. 

04/20/98 

Compound/ 

4 Listing of T981959B.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.Name .. ID .. Flags. 

436-438 2 Peaks 85.39 

---------------------- Above: HpCDD I Octa-CDD and CDF Follows ----------
OCDF 0. 76-1.02 0.901-1.099 

442-444 DC NL 0:00 1. 00 0.18 0.000 

DC SN 41:26 RO 0.58 0.15 1.027 

DC SN 41:57 RO 9.00 0.02 1. 040 

442-444 0 Peaks 0.00 

OCDD 0. 76-1.02 0. 901-1.099 

458-460 DC NL 0:00 1.00 0.14 0.000 

458-460 0 Peaks 0.00 

13C12-0CDD 0. 76-1.02 0.996-1.004 

470-472 DC NL 0:00 1. 00 0.16 0.000 

40:21 0.85 73.77 33.99 39.78 1.000 13C12-0CDD ISS 

470-472 1 Peak 73.77 

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 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 

K-Peak Kept 

D-Peak Deleted 

T-Time Changed 
M-Peak Area Changed 

N-Name Changed 

X-Ether Interference 

Printed: 21 :24 04/20/98 
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Fi~e:T98~959 ~~-720 Acq:~8-APR-~998 07:45:55 EI+ Vo~tage SIR 70T Noise:~06 
303.90~6 F:2 BSUB(256,30,-3.0) PKD(9,5,5,0.05%,424.0,~.00%,F,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:M23-0-~ TLII45399 INJ. TIME = 07:46 
~00 A4 .63E3 

23:00 . . 24:00 25:00 
File:T981959 11-720 Acq:l8-APR-1998 07:45:55 EI+ Voltage SIR 70T Noise:141 
305.8987 F:2 BSUB(256,30,-3;0) PKD(9,5,5,0.05%,564.0,1.00%,F,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:M23-o-i' TLI#45399 INJ. TIME = 07:46 
100 A9. 7E3 

80 

60 

40 

23: 00 24: 00 25: 00 26: 00 
File:T981959 #1-720 Acq:18-APR-1998 07:45:55 EI+ Voltage SIR 70T Noise:106 
315.9419 F:2 BSUB(256,30,-3.0) PKD(9,5,5,0.05%,424.0,1.00%,F,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:M23-0-1 TLI#45399 INJ. TIME = 07:46 
100 A7. OE5 

80 

60 

40 

20 

~- 7E3 

1.4E3 

1.0E3 

6.8E2 

3.4E2 

O.OEO 
27:00 Time 

2.2E3 

1.8E3 

~.3E3 

8.8E2 

4.4E2 

O.OEO 
27:00 Time 

1.9E5 

1.5E5 

1.1E5 

7.5E4 

3. 7E4 

0~~~~~~--r-~~~-r~-.--~~~-r~-.--r-4-~-r~-.--r-~~-r~-.r-~~~~ 
23: oo ! 24: oo 25: oo 26: oo 

O.OEO 

File:T981959 #1-720 Acq:18-~PR-1998 07:45:55 EI+ Voltage SIR 70T Noise:90 
317.9389 F:2 BSUB(256,30,-3:0) PKD(9,5,5,0.05%,360.0,l.OO%,F,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:M23-0-1 TLI#45399 INJ. TIME = 07:46 
100 A9. 9E5 

80 

60 

40 

20 ., 

23:00 24:00 
File:T981959 #1-720 Acq:18-APR-1998 07:45:55 
330.9792 F:2 Ezp:NDB5US . 
TRIANGLE LABS Tezt:M23-0-1 TLI#45399 
100!1 

80 

60 

40 

20 

22:34 23:01 24:09 

25:00 26:00 
EI+ Voltage SIR 70T 

24:55 
INJ. TIME 

25·26 
07:46 

26·18 

27:00 Time 

2.5E5 

2.0E5 

1.5E5 

9.9E4 

5.0E4 

O.OEO 
27:00 Time 

26:53 ~.3E6 

~.1E6 

8.0E5 

5.3E5 

2.7E5 

0~~~~----~~~r-~-r-.--.-.-~----.-~-r-.--.-~-.~r-~-.----.-~-.~----~-.----~ O.OEO 
23:00 24:00 

File:T981959 #1-720 Acq:18-APR-1998 07:45:55 
375.8364 F:2 Ezp:NDB5US 
TRIANGLE LABS Tezt:M23-0-1. TLI#45399 
100 23·10 

80 

60 

40 

20 

25:00 26:00 27:00 
EI+ Voltage SIR 70T 

INJ. TIME 07:46 

25:32 

0~~-r~--.--r-.--.-~-.-.--.-.--.-.--.-~-r-.--.-~-.~r-~-.-.--.-~-.~--.--r-.--.-~ 
23:00 24:00 25:00 26:00 27:00 

Time 

8.3E2 

6.6E2 

5.0E2 

3.3E2 

1. 7E2 

O.OEO 
Time 

194 



File:T981959 #1-720 Acq:l8-APR-1998 07:45:55 EI+ Voltage SIR 70T Noise:58 
319.8965 F:2 BSUB(256,30,-3,0) PKD(7,5,3,0.05%,232.0,l.OO%,F,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:M23-0-l T.LI#45399 INJ. TIME = 07:46 
100 

80 

60 

40 

20 

24: 00 25: 00 26: 00 27: 00 
File:T981959 #1-720 Acq:l8-APR-1998 07:45:55.EI+ Voltage SIR 70T Noise:61 
321.8936 F:2 BSUB(256,30,-3.0) PKD(7,5,3,0.05%,244.0,l.OO%,F,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:M23-0-l T.LI#45399 INJ. TIME = 07:46 
100 

80 

60 

40 

20 

t; 

0~.--r--.--.--~--~~~---.---.--~~~~~~-r--.-~--~--.-----.-~,--.--T=~~~ 
24:00 25:00 26:00 27:00 

File:T981959 #1-720 Acq:l8-APR-1998 07:45:55 EI+ Voltage SIR 70T Noise:443 
331.9368 F:2 BSUB(256,30,-3;0) PKD(7,5,3,0.05%,1772.0,1.00%,F,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:M23-0-l T.LI#45399 INJ. TIME = 07:46 
100 A2. 1E6 

80 

60 

24:00 25:00 26:00 27:00 
File:T981959 #1-720 Acq:l8-APR-1998 07:45:55 EI+ Voltage SIR 70T Noise:220 
333.9338 F:2 BSUB(256,30,-3.0) PKD(7,5,3,0.05%,880.0,l.OO%,F,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:M23-0-l T.LI#45399 INJ. TIME = 07:46 
100 A2. 3E6 

80 

60 

24:00 25:00 

7 .llE5 

26:00 
File:T981959 #1-720 Acq:l8-APR-1998 07:45:55 EI+ Voltage SIR 70T Noise:58 
327.8847 F:2 BSUB(256,30,-3,.0) PKD(7,5,3,0.05%,232.0,l.OO%,F,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:M23-0-l :\ T.LI#45399 INJ. TIME 07:46 
100 ' Al. 1E6 

80 

60 

40 

20 

1.2E3 

9.6E2 

7.2E2 

4.8E2 

2.4E2 

O.OEO 
Time 

1.8E3 

1.4E3 

1.1E3 

7.2E2 

3.6E2 

O.OEO 
Time 

6.1E5 

4.9E5 

3.6E5 

2.4E5 

1.2E5 

O.OEO 
Time 

7.5E5 

6.0E5 

4.5E5 

3.0E5 

1.5E5 

O.OEO 
Time 

3.4E5 

2. 7E5 

2.1E5 

1.4E5 

6.8E4 

0·~.--r--.--,--~--.--r--.-~---.--~-.--,---,--.--~~~~--.--r--.-~,--.--~~--~ O.OEO 
24:00 25:00 

File:T981959 #1-720 Acq:l8-APR-1998 07:45:55 
330.9792 F:2 Ezp:NDB5US 
TRIANGLE LABS Tezt:M23-0-l T.LI#45399 
100 24:09 24:55 

80 

60 

40 

20 

26:00 
EI+ Voltage SIR 70T 

25·26 
INJ. TIME 

26:02 26·18 

27:00 

07:46 
26:53 

0~.--r--.--.--~--.--r--.--.---.--~----,-~.--.--~-.--,---.--r--.--.---.--~~--~ 
24:00 25:00 26:00 27:00 

-i 

Time 

1.3E6 

1.1E6 

8.0E5 

5.3E5 

2.7E5 

O.OEO 
Time 

195 



File:T981959 #1-720 Acq:l8-APR-1998 07:45:55 EI+ Voltage SIR 70T Noise:50 
339.8597 F:2 BSUB(256,30,-3.0) PKD(7,5,3,0.05%,200.0,l.OO%,F,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:M23-0-l TLI#45399 INJ. TIME = 07:46 
100 A4. OE3 A2.22E3 7.7E2 

6.2E2 

4.6E2 

3.1E2 

1.5E2 

'j_r--r--r-~~~~~~~~~---.--~-r~r-~~~~~==~~~~~~;:~==~-r_lO.OEO 
28:00 29:00 30:00 

File:T981959 #1-720 Acq:l8-APR-1998 07:45:55 EI+ Voltage SIR 70T Noise:69 
341.8567 F:2 BSUB(256,30,-3.0) PKD(7,5,3,0.05%,276.0,1.00%,F,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:M23-0-l TLI#45399 INJ. TIME = 07:46 
100 

80 

60 

31:00 Time 

9.4E2 

7.5E2 

5.6E2 

3.8E2 

1.9E2 

0·~,---~--.--.---r---.--.---.--.---.---.--.---~--.--.---.---,--.---.--.~-.---r--,---~--.---r-~O.OEO 
28:00 29:00 30:00 

File:T981959 #1-720 Acq:l8-APR-1998 07:45:55 EI+ Voltage SIR 70T Noise:42 
351.9000 F:2 BSUB(256,30,-3.0) PKD(7,5,3,0.05%,168.0,1.00%,F,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:M23-0-l TLI#45399 INJ. TIME 07:46 
100:1 A9. 7E5 

31:00 Time 

3.0E5 

2.4E5 

1.8E5 

t-1.2E5 

6.0E4 

·~.---.-~---r--,-~~-.--~--.-~---.--.-~r-~--~--~--f-~--~--~-.---r--,---.-~---.~O.OEO 
Time 

File:T981959 #1-720 Acq:18-APR-1998 07:45:55 EI+ Voltage SIR 70T Noise:46 
353.8970 F:2 BSUB(256,30,.-3.0) PKD(7,5,3,0.05%,184.0,1.00%,F,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:M23-0.-1. TLI#45399 INJ. TIME 07:46 
100:1 A6. 8E5 

A6 .45E5 
80 

60 

2.2E5 

1. 7E5 

1.3E5 

40 8.6E4 

20 4.3E4 

0·~~~--~~--.-~--~~--~~--~~--4-}~--~~--~L-}4-\~--~~~~--~-r--.-~_LO.OEO 
30100 311" 00 Time 28:00 29:00 

File:T981959 #1-720 Acq:18-APR-1998 07:45:55 EI+ Voltage SIR 70T 
330.9792 F:2 Ezp:NDB5US 
TRIANGLE LABS Tezt:M23-0-1 TLI#45399 
100 27:36 28:11 28:41 

80 

60 

40 

20 

29:10 
INJ. TIME = 07:46 

29·3r3~~--~3~0~:~0~6~3~o~:~2~0~~_;3z0~:~4~7--~3~l~:~0~8~ 1.3E6 

1.1E6 

8.1E5 

5.4E5 

2.7E5 

0·~.---.-~---r--,-~~-.--,---.-~---.--.---.-~---r--~--r--.---.--~-.r--.--.---.-~r--.~O.OEO 
28:00 29:00 30:00 

File:T981959 #1-720 Acq:l8-APR-1998 07:45:55 EI+ Voltage SIR 70T 
409.7974 F:2 Ezp:NDB5US 
TRIANGLE LABS Tezt:M23-0-1 T.LI#45399 INJ. TIME 
100 

80 

60 

40 

20 

31:00 

07:46 

Time 

l.OE3 

8.1E2 

6.1E2 

4.1E2 

2.0E2 

0-~~~---r--~-,---r--~~---r--.--,---r--r--T---r--r--,--,---~-.--.-~---.--.---~-._LO.OEO 
29:00 28:00 30:00 31:00 Time 

19( 



TRIANGLE 
100 

80 

60 

6.3E2 

5.0E2 

A785. 85 
3.8E2 

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 Time 

File:T981959 #1-720 Acq:18-APR-1998 07:45:55 EI+ Voltage SIR 70T Noise:49 
357.8516 F:2 BSUB(256,30,-3.0) PKD(7,5,3,0.05%,196.0,1.00%,F,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:M23-0-1 TLI#45399 INJ. TIME = 07:46 
100 

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 
File:T981959 #1-720 Acq:18-APR-1998 07:45:55 EI+ Voltage SIR 70T Noise:51 
367.8949 F:2 BSUB(256,30r-3.0) PKD(7,5,3,0.05%,204.0,1.00%,F,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:M23-0-1 TLI#45399 INJ. TIME 07:46 
100 A6. 6E5 

80 

60 

40 

20 

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 
File:T981959 #1-720 Acq:18-APR-1998 07:45:55 EI+ Voltage SIR 70T Noise:49 
369.8919 F:2 BSUB(256,30,-3.0) PKD(7,5,3,0.05%,196.0,1.00%,F,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:M23-0-1 TLI#45399 INJ. TIME 07:46 
100 A4. 3E5 

80 

60 

40 

20 

6.5E2 

5.2E2 

3.9E2 

2.6E2 

1.3E2 

O.OEO 
31:24 Time 

1.9E5 

1. 6E5 

1.2E5 

7.8E4 

3.9E4 

O.OEO 
31:24 Time 

1.3E5 

l.OE5 

7.6E4 

5.1E4 

2.5E4 

O·~TTTTTTTT~~TTTTrrrr~~~~~~~~~TTTTTTTTTTTTTT~TT~~~rrrr~~~~~~~~~~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 Time 

File:T981959 #1-720 Acq:18-APR-1998 07:45:55 EI+ Voltage SIR 70T 
330.9792 F:2 Ezp:NDB5US ' 
TRIANGLE LABS Tezt:M23-0-1 
100 28:41 29:10 30:06 

INJ. TIME = 07:46 
30:20 30:35 30:47 31:08 3 :19 1.3E6 

80 1.1E6 

60 8.1E5 

40 5.4E5 

20 2.7E5 

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 Time 

1Q7 



Fi1e:T981959 #1-425 Acq:18-APR-1998 07:45:55 EI+ Voltage SIR 70T Noise:56 
373.8208 F:3 BSUB(256,30,-3.0) PKD(7,5,3,0.05%,224.0,1.00%,F,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:M23-0-1 TLI#45399 INJ. TIME = 07:46 
100 A2. 7E3 

80 

60 

40 

20 

6.5E2 

5.2E2 

3.9E2 

2.6E2 

1.3E2 

O~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~O.OEO 
31:48 32:00 32:12 32:24 32:36 32:48 33:00 33:12 33:24 33:36 33:48 34:00 

File:T981959 #1-425 Acq:18-APR-1998 07:45:55 EI+ Voltage SIR 70T Noise:52 
375.8178 F:3 BSUB(256,30,-3;0) PKD(7,5,3,0.05%,208.0,1.00%,F,T) Ezp:NDB5US 

34:48 Time 

TRIANGLE LABS Tezt:M23-o-1· TLI#45399 INJ. TIME = 07:46 
100 A1. 2E3 6.1E2 

4.9E2 

3.7E2 

31:48 32:00 32:12 32:24 32:36 32:48 33:00 33:12 33:24 33:36 33:48 34:00 34:12 34:24 34:36 34i48 Time 
File:T981959 #1-425 Acq:18-APR-1998 07:45:55 EI+ Voltage SIR 70T Noise:44 
383.8639 F:3 BSUB(256,30,-3.0) PKD(7,5,3,0.05%,176.0,1.00%,F,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:M23-0-1 TLI#45399 INJ. TIME = 07:46 
100 A5.50E5 AS. 5E5 1.8E5 

80 1.4E5 

60 
A4.40E5 

1.1E5 

40 7.1E4 

20 3.5E4 

o·~~TTTT~TTTTTTTTTTTTTTTTrr~~rr~~rr~~~~~~~~~~,_,,,,,4~~~~~~~~~~o.oEo 
31:48 32:00 32:12 32:24 32:36 32:48 33:00 33:12 33:24 33:36 33:48 34:00 34:12 34:24 34:36 34:48 Time 

File:T981959 #1-425 Acq:18-APR-1998 07:45:55 EI+ Voltage SIR 70T Noise:41 
385.8610 F:3 BSUB(256,30,-3.'0) PKD(7,5,3,0.05%,164.0,l.OO%,F,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:M23-0-1 TLI#45399 INJ. TIME = 07:46 
100 Al.12E6 Al. 7E6 

80 

60 

40 

20 

A8.89E5 

3.5E5 

2.8E5 

2.1E5 

1.4E5 

7 .1E4 

O·~~TTTT~TTTTrorrorrrTTrrrr~~rr~~~~~~~~ .. ~~~,~,,~,~~~~~~~~~~,_rO.OEO 
31:48 32:00 32:12 32:24 32:36 32:48 33:00 33:12 33:24 33:36 33:48 34:00 34:12 34:24 34:36 34:48 Time 

File:T981959 #1-425 Acq:18-APR-1998 07:45:55 EI+ Voltage SIR 70T 
392.9760 F:3 Ezp:NDB5US 
TRIANGLE LABS Tezt:M23-0-1 TLI#45399 INJ. TIME = 07:46 
100 .2..1:51 32:14 32:49 33·11 33:34 33·53 34:06 34:27 6.5E5 

80 

60 

40 

20 

5.2E5 

r-3.9E5 

2.6E5 

1.3E5 

O~TTTTTTTTTTTTTTTTTTrorrrrrr~~~rrrr~~no,_,_,_,,~,,,,,,,~~~~TT~~~~~,_r0.0E0 
31:48 32:00 32:12 32:24 32:36 32:48 33:00 33:12 33:24 33:36 33:48 34:00 34:12 34:24 34:36 34:48 Time 

File:T981959 #1-425 Acq:18-APR-1998 07:45:55 EI+ Voltage SIR 70T 
445.7555 F:3 Ezp:NDB5US 
TRIANGLE LABS Tezt:M23-0-1 TLI#45399 INJ. 07:46 
100 32:40 8.9E2 

80 

60 

40 

20 

7.1E2 

5.3E2 

3.5E2 

1.8E2 

O·~TTTTTTTT~~TTTTTTTTTT<rroTTrrrrrr~~rrno~~,.,.,~,,,,,.,,,~~~~~~"~~,-rO.OEO 
31:48 32:00 32:12 32:24 32:36 32:48 33:00 33:12 33:24 33:36 33:48 34:00 34:12 34:24 34:36 34:48 Time 

]8P 



TRIANGLE 
100 

80 

60 

40 

20 

A781. 41 

A1.48E3 
A811.53 

32:24 32:36 32:48 33:00 33:12 33:24 33:36 33:48 34:00 
Fi~e:T981959 #1-425 Acq:18-APR-1998 07:45:55 EI+ Vo~tage SIR 70T Noise:60 
391.8127 F:3 BSUB(256,30,-3,0) PKD(7,5,3,0.05%,240.0,1.00%,F,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:M23-a-1· TLI#45399 INJ. TIME = 07:46 
100 A1. 2E3 

A1.12E3 

80 

40 

20 

5.1E2 

4.1E2 

3.1E2 

2.0E2 

1.0E2 

34:12 

5.5E2 

A550.55 4.4E2 

3.3E2 

2.2E2 

1.1E2 

0~-rro-r~-r~rr,-rro-rTo-r<-rTOrr,-rTo-~-r~rrTO-r~rr.-rTo-~-rro-r~-r,-OTo-ro-r~-r.-~O.OEO 
32:24 32:36 32:48 33:00 33:12 33:24 33:36 33:48 34:00 

Fi1e:T981959 #1-425 Acq:18-APR-1998 07:45:55 EI+ Vo~tage SIR 70T Noise:71 
401.8558 F:3 BSUB(256,30,-3.0) PKD(7,5,3,0.05%,284.0,1.00%,F,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:M23-0-1 TLI#45399 INJ. TIME 07:46 
100 Al. 7E6 

80 

60 

40 A7.18E5 

20 

34:12 34:24 Time 

5.7E5 

4.6E5 

3.4E5 

2.3E5 

1.1E5 

O·~~rT,_rT,_rT~rTTO-rTO-r~-rT>-r~-rT>-r~-.rT~~~,~~~-r~-.~~~~~-r~-.~~O.OEO 
32:24 32:36 32:48 33:00 33:12 33:24 33:36 33:48 34:00 

Fi~e:T981959 #1-425 Acq:18-APR-1998 07:45:55 EI+ Vo~tage SIR 70T Noise:77 
403.8529 F:3 BSUB(256,30,-3.0) PKD(7,5,3,0.05%,308.0,1.00%,F,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:M23-0-1 TLI#45399 INJ. TIME 07:46 
100 A1. 3E6 

80 

60 

40 A5.98E5 

20 

34:12 34:24 Time 

4.7E5 

3.7E5 

2.8E5 

1.9E5 

9.4E4 

0·~-rrT-rrT~rT.-rr~-rT>-rTO-rT>-rTO-rT>-r~-.rT~~~rr~~T>-r~-.T>~~=r~-r~-.~~O.OEO 
32:24 32:36 32:48 33:00 33:12 

Fi~e:T981959 #1-425 Acq:18-APR-1998 07:45:55 EI+ 
392.9760 F:3 Ezp:NDB5US , 
TRIANGLE LABS Tezt:M23-0-1 TLI#45399 
100 32:19 32:49 33:02 33;.11 

80 

60 

40 

20 

32:24 32:36 32:48 33:00 33:12 

33:24 33:36 33:48 34:00 34:12 34:24 Time 
Vo~tage SIR 70T 

INJ. TIME = 07:46 
33:34 33:53 34 · 0.1"""""-......_..-v3v-4~:_1_8...,_,.._cr6. 5E5 

~ .., ,, 

t-5.2E5 

3.9E5 

2.6E5 

1.3E5 

33:24 33:36 33:48 
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Fi~e:T981959 #1-629 Acq:l8-APR-1998 07:45:55 EI+ Voltage SIR 70T Noise:47 
407.7818 F:4 BSUB(256,30,-3.0) PKD(7,5,3,0.05%,188.0,1.00%,F,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:M23-0-l T.LI#45399 INJ. TIME = 07:46 
100 A2. 8E3 

80 

60 

5.3E2 

4.2E2 

3.2E2 

2.1E2 

1.1E2 

0~.,~~-.~rT.-ro,-~.-ro~~-r.-~-rTO-r~rT.-rT-r~~,-..-rTo-ro-r~-ro-rT-rro~~-r.-;4-0.0EO 
35:48 36:00 36:12 36:24 36:36 36:48 37:00 37:12 37:24 

File:T981959 #1-629 Acq:l8-APR-1998 07:45:55 EI+ Voltage SIR 70T Noise:42 
409.7789 F:4 BSUB(256,30, -3.0) PKD(7,5,3, 0.05%,168.0,1. OO%,F,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:M23-0-l T.LI#45399 INJ. TIME = 07:46 
100 A91 . 49 

80 

60 

40 

20 

37:36 37:48 Time 

3.9E2 

3.2E2 

2.4E2 

1.6E2 

7.9El 

0~~.-~~TO-rO'rTo-ro,-ro-r~-,.-ro,-ro~"-.TOrTo-~.-~~TO-r,-ro,-ro-rTO-r.-ro-r~~TO~O.OEO 
35:48 36:00 36:12 36:24 36:36 36:48 37:00 37:12 37:24 

Fi~e:T981959 #1-629 Acq:l8-APR-1998 07:45:55 EI+ Voltage SIR 70T Noise:53 
417.8253 F:4 BSUB(256,30,-3.0) PKD(7,5,3,0.05%,212.0,1.00%,F,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:M23-0-l T.LI#45399 INJ. TIME = 07:46 
100 A2. OE5 

80 

60 
Al.64E5 

37:36 37:48 Time 

7.6E4 

6.1E4 

4.6E4 

40 3.0E4 

20 1.5E4 

0·~~~ .. ~~~~~~"-rro-rTO-ro-~~~-rTO-ro-rT.-~~TO-rTOrT~~,-~~~~.-.. ~ .. -..-~O.OEO 
35:48 36:00 36:12 36:24 36:36 36:48 37:00 37:12 37:24 

File:T981959 #1-629 Acq:l8-APR-1998 07:45:55 EI+ Voltage SIR 70T Noise:58 
419.8220 F:4 BSUB(256,30,-3.0) PKD(7,5,3,0.05%,232.0,l.OO%,F,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:M23-0-l T.LI#45399 INJ. TIME = 07:46 
100 A6. 7E5 

80 

60 

40 

20 

A3.86E5 

37:36 37:48 Time 

1. 7E5 

1.3E5 

l.OE5 

6.6E4 

3.3E4 

04-~-r,-r~~~-ro-rT-rro~TO-,.-~.-.. ~,-. .. rT.-~-r"-r"-r~~,-.,~T9~~ro~ro-rTO~O.OEO 
35:48 36:00 36:12 36:24 36:36 

File:T981959 #1-629 Acq:l8-APR-1998 07:45:55 EI+ 
430.9729 F:4 Ezp:NDB5US 
TRIANGLE LABS Tezt:M23-0-l T.LI#45399 
lOOj 36...c..06 36:18 36:29 36:37 

80 

60 

40 

20 

36:48 37:00 37:12 37:24 37:36 37:48 Time 
Vo~tage SIR 70T 

INJ. TIME = 07:46 
36:53 37:06 37:15 37:23 37...:.,30 37:41 4.3E5 

3.4E5 

2.6E5 

1. 7E5 

8.6E4 

O,_~~~-r.-ro,-~-r~-r~-r.-ro,-~~TO-.~rT.-rT-r~~~-r~rT.-~-r~-r.-ro,-ro~~-..-r4-0.0EO 
35:48 36:00 36:12 36~24 36:36 36:48 37:00 37:12 37:24 37:36 37:48 Time 

File:T981959 #1-629 Acq:l8-APR-1998 07:45:55 EI+ Vo~tage SIR 70T 
479.7165 F:4 Ezp:NDB5US 
TRIANGLE LABS Tezt:M23-0-l T.LI#45399 INJ. TIME 07:46 
100 

80 

60 

40 

20 

9.0E2 

7.2E2 

5.4E2 

3.6E2 

1.8E2 

0·~~-r~-r~-r~-rrT.-~,_rT,_~,_rT,_~,-rT~rr~~~-r~-r~-r~-r~-.~~~rr~-r~~O.OEO 
35:48 36:00 36:12 36:24 36:36 36:48 37:00 37:12 37:24 37:36 37:48 Time 



TRIANGLE 
100 

80 

60 

40 

20 

3.9E2 

3.1E2 

2.3E2 

1.6E2 

7.8E1 

O~""""rrrrrrrrrrrrrrrrrrrrrrrrrrrrrr,rrrrrro<rTTTTTTTTTTTTTTTTTTTT"""""""rr~0.0E0 
36:00 36:06 36:12 36:18 36:24 36:30 36:36 36:42 36:48 36:54 37:00 37:06 37:12 37:18 

File:T981959 #1-629 Acq:18-APR-1998 07:45:55 EI+ Voltage SIR 70T Noise:39 
425.7737 F:4 BSUB(256,30,-3.0) PKD(7,5,3,0.05%,156.0,l.OO%,F,T) Exp:NDB5US 
TRIANGLE LABS Text:M23-0-1 T.LI#45399 INJ. TIME = 07:46 
100 Al. 7E3 A494. 23 

80 

60 

40 

20 

Time 

3.5E2 

2.8E2 

2.1E2 

1.4E2 

7.1E1 

O~"""rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr<rTTTTTTTTTTTTTTTTTTTT""",_,,,,~0.0E0 
36:00 36:06 36:12 36:18 36:24 36:30 36:36 36:42 36:48 36:54 37:00 37:06 37:12 37:18 

File:T981959 #1-629 Acq:18-APR-1998 07:45:55 EI+ Voltage SIR 70T Noise:45 
435.8169 F:4 BSUB(256,30,-3.0) PKD(7,5,3,0.05%,180.0,1.00%,F,T) Exp:NDB5US 
TRIANGLE LABS Text:M23-0-1 T.LI#45399 INJ. TIME = 07:46 
100 A4. OE5 

80 

60 

40 

20 

Time 

9.8E4 

7.9E4 

5.9E4 

3.9E4 

2.0E4 

0'~.,"~~""TTrrrrrrrr~"~"""TTTTrrrrrr~rrrrrrrr~~~~~~~~rr~~rrrr~O.OEO 
36:00 36:06 36:12 36:18 36:24 36:30 36:36 36:42 36:48 36:54 37:00 37:06 37:12 37:18 

File:T981959 #1-629 Acq:18-APR-1998 07:45:55 EI+ Voltage SIR 70T Noise:47 
437.8140 F:4 BSUB(256,30,-3.0) PKD(7,5,3,0.05%,188.0,1.00%,F,T) Exp:NDB5US 
TRIANGLE LABS Text:M23-0-1 T.LI#45399 INJ. TIME = 07:46 
100 A4. 7E5 

80 

60 

40 

20 

Time 

9.8E4 

7.8E4 

5.9E4 

3.9E4 

2.0E4 

o~.,,~~~rrrrrrrrrr~rrrr~rrrr~rrrr~rrrr~~rrrorrTTTTT;TT~~~~~~~~~~"~O.OEO 
36:00 36:06 36:12 36:18 36:24 36:30 36:36 36:42 36:48 36:54 37:00 37:06 37:12 37:18 

File:T981959 #1-629 Acq:18-APR-1998 07:45:55 EI+ Voltage SIR 70T 
430.9729 F:4 Exp:NDB5US 
TRIANGLE LABS Text:M23-0-1 T.LI#45399 INJ. TIME 07:46 
100!! 36...o..06 36:18 36:29 36_;,37 36:43 36:53 37:06 37:15 

~ 

Time 

4.3E5 

80 ~3.4E5 

60 2.6E5 

40 1.7E5 

20 8.6E4 

0 O.OEO 
36:00 36:06 36:12 36:18 36:24 36:30 36:36 36:42 36:48 36:54 37:00 37:06 37:12 37:18 Time 
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F~le:T981959 #1-629 Acq:18-APR-1998 07:45:55 EI+ Voltage SIR 70T Noise:43 
441.7428 F:4 BSUB(256,30,-3.0) PKD(7,5,3,0.05%,172.0,1.00%,F,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:M23-0-1' TLI#45399 INJ. TIME = 07:46 
100 

90 

80 

70 

60 

50 

40 

30 

20 

10 

0'~~~~~~~~=r~~~~~~~~~~~~~~~~~~~~~~~~~~9-~ 
36:00 37:00 38:00 39:00 40:00 41:00 

File:T981959 #1-629 Acq:18-APR-1998 07:45:55 EI+ Voltage SIR 70T Noise:45 
443.7399 F:4 BSUB(256,30,-3.0) PKD(7,5,3,0.05%,180.0,1.00%,F,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:M23-0-1 TLI#45399 INJ. TIME = 07:46 
100 

90 

80 

70 

60 

50 

40 

30 

20 

10 

42:00 

2.2E4 

1.9E4 

1. 7E4 

1.5E4 

1.3E4 

1.1E4 

8.6E3 

6.5E3 

4.3E3 

2.2E3 

O.OEO 
Time 

1.6E4 

1.5E4 

1.3E4 

1.1E4 

9.8E3 

8.1E3 

6.5E3 

4.9E3 

3.3E3 

1.6E3 

o·~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~T=~ O.OEO 
36:00 37:00 38:00 39:00 40:00 

File:T981959 #1-629 Acq:18-APR-1998 07:45:55 EI+ Voltage SIR 70T 
430.9729 F:4 Ezp:NDB5US 
TRIANGLE LABS Tezt:M23-0-1 TLI#45399 
100 36:06 36:37 37:15 38:00 

90 

80 

70 

60 

50 

40 

30 

20 

10 

38:44 

INJ. TIME 
39:30 40:00 

41:00 

07:46 
41:09 

42:00 

0·~~~~~~~~~~~~~~~~~-r,-~ro~-r~~~~-r~~ro~-r~~ro~-r~~L 
36:00 37:00 38:00 39:00 40:00 41:00 42:00 

File:T981959 #1-629 Acq:18-APR-1998 07:45:55 EI+ Voltage SIR 70T 
513.6775 F:4 Ezp:NDB5US 
TRIANGLE LABS Tezt:M23-0-1 TLI#45399 INJ. TIME 07:46 
100 

90 

80 

70 

60 

50 

40 

30 

20 

10~-~~U-~~w·~~w--~~~~~~~~~~~~~~vV~~~~~·~~~~~~~~~~~~~~~~~~~~~~~ 

0·~-r~~~~~~~-.~~~~--~~-r~~~-r~~~-r~~~-r~~~-r~~~-r~ 
36:00 37:00 38:00 39:00 40:00 41:00 42:00 

,, 

Time 

4.3E5 

3.9E5 

3.5E5 

3.0E5 

2.6E5 

2.2E5 

1.7E5 

1.3E5 

B. 7E4 

4.3E4 

O.OEO 
Time 

4.5E3 

4.0E3 

3.6E3 

3.1E3 

2. 7E3 

2.2E3 

1.8E3 

1.3E3 

8.9E2 

4.5E2 

O.OEO 
Time 
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40:18 40:24 40:30 40:36 40:42 40:48 
File:T981959 #1-629 Acq:l8-APR-1998 07:45:55 EI+ Voltage SIR 70T Noise:35 
459.7348 F:4 BSUB(256,30,-3.0) PKD(7,5,3,0.05%,140.0,1.00%,F,T) E:rp:NDB5US 
TRIANGLE LABS Text:M23-0-l T.LI#45399 INJ. TIME = 07:46 
100 Al. 1E3 

80 

40:18 40:24 40:30 40:36 40:42 40:48 
File:T981959 #1-629 Acq:l8-APR-1998 07:45:55 EI+ Voltage SIR 70T Noise:41 
469.7779 F:4 BSUB(256,30,-3.0) PKD(7,5,3,0.05%,164.0,1.00%,F,T) Exp:NDB5US 
TRIANGLE LABS Te:rt:M23-0-l T.LI#45399 INJ. TIME = 07:46 
100 A3. OE5 

80 

60 

40 

20 

40:18 40:24 40:30 40:36 40:42 
File:T981959 #1-629 Acq:l8-APR-1998 07:45:55 EI+ Voltage SIR 70T Noise:38 
471.7750 F:4 BSUB(256,30,-3.0) PKD(7,5,3,0.05%,152.0,1.00%,F,T) E:rp:NDB5US 
TRIANGLE LABS Text:M23-0-l T.LI#45399 INJ. TIME = 07:46 
100 A3. 8E5 

80 

60 

40 

20 

40:48 

40:18 40:24 40:30 40:36 40:42 40:48 
File:T981959 #1-629 Acq:l8-APR-1998 07:45:55 EI+ Voltage SIR 70T 
430.9729 F:4 Exp:NDB5US 
TRIANGLE LABS Te:rt:M23-0-l T.LI#45399 INJ. TIME 07:46 
100 40:21 40:35 40:45 

80 

60 

40 

20 

40:18 40:24 40:30 40:36 40:42 40:48 

4.4E2 

3.5E2 

2.6E2 

1. 7E2 

8.7El 

O.OEO 
Time 
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3.9E2 

2.9E2 

1.9E2 

9. 7El 

O.OEO 
Time 

6.3E4 

5.1E4 

3.8E4 

2.5E4 

1.3E4 

O.OEO 
Time 

7.0E4 

5.6E4 

4.2E4 

2.8E4 

1.4E4 

O.OEO 
Time 

4.3E5 

3.4E5 

2.6E5 

1.7E5 

8.5E4 

O.OEO 
Time 
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. Chartel. I 339.9i92 Peak top 
Heljt .70 ~'Olts Span 298 wa 

e.t e name 
flle name A:T981948 

~---i Resd..utlon 10008 
~~ 2 
Iooliat Lon lOde EI • 
SwLtchLng YCt.Tirl 
Ref. aasses 292.9825, 416.9769 

&iiii~ A 293 J 331 S ~ 
8 ~ K 332 T 379 
CJS l334 U37S 
D 316 ~ 340 Y 419 
E 318 H 342 
F 329 0 352 

r---1-----t G 322 P 354 
H 328 Q 358 
I 331 R ~ 
. . 

Ref; aass 416.9768 Pei< tef) 
HeLft .17 volts Spil 2£t3 ~ 
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File:T981959-#T.:.720 Acq:l8-APR-1998 07:45:55 EI+ Voltage SIR 70T 
319.8965 F:2 Exp:NDB5US 
Sample Text:M23-0-1 TLI#45399 = File Text:M23-0-1 TLI#» 
100 6.7E2 

80 5.4E2 

60 4.0E2 
I 

40 2.7E2 

20 1.3E2 

0 O.OEO 
24:00 25:00 

File:T981959 #1-720 Acq:18-APR-1998 07:45:55 
321.8936 F:2 Exp:NDB5US 
Sample Text:M23-0-1 TLI#45399 

26:00 
EI+ Voltage SIR 70T 

INJ. TIME= 
100 25:26 

80 . 

60 

27:00 Time 

07:46 File Text:M23-0-1 TLI#» 
8.3E2 

vv' v V'vJ v 'II 'V'J~V vvv v- vvvvvw V'vJV'I ' I 1;1 IV • v vvv V' 
40 . 3E2 

2 o 7... 1 "\ y IJ 0)::.. 0 .1-'1.- DL-"1 ''\'-' 
• )){'- , ' .J\.. \\ol 

0 O.OEO 
24:00 25:00 26:00 

File:T981959 #1-720 Acq:18-APR-1998 07:45:55 EI+ Voltage SIR 70T 
331.9368 F:2 Exp:NDB5US 
Sample Text:M23-0-1 TLI#45399 
lOO 

·.·r-· !.t·· 

.:·:·-''' 

·.': .; :. : ~: / .TNJ .. TIME = 
25:56 

27:00 Time 

07:46 File Tex·t:M23,-0;-L:·:a'LI#.» 
6.1E5 

80 4.9E5 

60 3.7E5 

40 2.4E5 

20 1.2E5 

0 O.OEO 
24:00 25:00 26:00 27:00 Time 

lot~ 

c.. 
C'.: 



File:T 
303.9016 F:2 Exp:NDB5US 
Sample Text:M23-0-1 TLI#45399 
100 

EI+ Voltage SIR 70T 

INJ. TIME = 07:46 File Text:M23-0-1 TLI#» 
A4.89E3 _2.2E3 

80 1. 7E3 

60 1. 3E3 

40 8.6E2 

20 4. 3E2 

0 0. OEO 
24:24 24:36 24:48 25:00 25:12 25:24 25:36 25:48 26:00 26:12 26:24 Time 

File:T981959 #1-720 Acq:18-APR-1998 07:45:55 EI+ Voltage SIR 70T 
305.8987 F:2 Exp:NDB5US 
Sample Text:M23-0-1 TLI#45399 INJ. TIME= 07:46 File Text:M23-0-1 TLI#» 
100 2.6E3 

80 2.0E3 

60 1.5E3 

40 1.0E3 

20 5.1E2 

0 O.OEO 
24:24 24:36 24:48 25:00 25:12 25:24 25:36 25:48 26:00 26:12 26:24 Time 

File:T981959 #1-720 Acq:18-APR-1998 07:45:55 EI+ Voltage SIR 70T 
315.9419 F:2 Exp:NDB5US 
Sample Text:M23-0-1 TLI#45399 INJ. TIME= 07:46 File Text:M23-0-1 TLI#» 
100 1.9E5 

80 1.5E5 

60 1.1E5 

40 7.5E4 

20 3.8E4 

0 O.OEO 
24:24 24:36 24:48 25:00 25:12 25:24 25:36 25:48 26:00 26:12 26:24 Time 

(0 

0 
C--.! 



Ref I aass 292~9825 Pea< tq3 
Hei.jt ~18 vcUs ~ 299 pp1 

nate 
a flle nate A:P981389 

-1--~ Resolli.Loo 1Etll 
~ lllftter 1 
Iooi.zatlon m EI• 
Swltch~ ..U.Tf« 
Ref I laSSeS 292 19825' !8 19761 

lllriiiiiiii::l A 292 ~9'R5 J ~ ~9792 
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TLI Project: 45399 Method 23 TCDD/TCDF Analysis (DB-225) 
Client Sample: M23-0-1 Analysis File: P981310 

Client Project: r012.002/Lime Kiln 
Sample Matrix: M23 Date Received: 04/01198 Spike File: SPC2NF04 
TLIID: 204-92-SA-D Date Extracted: 04/03/98 I Cal: PF24098 

Date Analyzed: 04/16/98 Con Cal: P981302 

Sample Size: 1.000 Dilution Factor: nla %Moisture: nla 
Dry Weight: n/a Blank File: U980780 %Lipid: nla 
GC Column: DB-225 Analyst: ML %Solids: n/a 

2,3,7,8-TCDF ND O.ot 

0.86 21.4 40%-130% 0.76 22:24 v_ 

Data Reviewer: ___ ___:..\(._,..,/ _______ 04/20/98 

Triangle Laboratories, Inc.® 
801 Capitola Drive • Durham, North Carolina 27713 
Phone: (919} 544-5729 • Fax: (919) 544-5491 

Page 1 ofl C2NF_PSR v2.02. LARS 6.11.00 

Printed: 21:28 04/20/98 
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Initial .... Date ... 

Data Review By: 
J. iP -\tj 

___ l ___ l___ 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. 

04/20/98 

Compound/ 

1 Listing of P981310B.dbf 
Matched GC Peaks I Ratio I Ret. Time 

0.13 

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. 790-1.102 

304-306 DC NL 0:00 RO 1.00 0.14 0.000 

DC SN 19:07 0.78 0.16 0.853 

DC SN 20:02 RO 0.60 0.21 0.894 

DC SN 21:01 RO 0.64 0.21 0.938 

DC SN 21:16 RO 0.56 0.11 0.949 

304-306 0 Peaks 0.00 

13C12-TCDF 0.65-0.89 0. 955-1.045 

316-318 DC NL 0:00 RO 1.00 0.16 0.000 

DC WL 20:59 RO 1.06 0.30 0.937 

DC WL 21:14 0.83 0.99 0.948 

DC SN 21:31 RO 1.00 6.05 0.961 

22:24 0.76 96.68 41.87 54.81 1.000 13C12-2378-TCDF ISO 

DC SN 23:07 RO 1.07 0.25 1.032 

DC WH 23:45 0.67 0.05 1.060 

DC WH 24:05 RO 1.33 0.05 1.075 

DC WH 24:26 RO 0.93 1.86 1.091 

DC WH 24:50 0.75 0.07 1.109 

316-318 1 Peak 96.68 

----------------------- Above: TCDF I TCDD Follows ----------------------

13C12-TCDD 

332-334 

0.65-0.89 0.905-1.095 

DC NL 0:00 

21:01 
21:18 

22:02 

332-334 3 Peaks 

Column Description ........... . 

M_Z -Nominal Ion Mass(es) 

.. RT. -Retention Time (mm:ss) 

Rat.1 -Ratio of MIM+2 Ions 

RO 

RO 

OK -RO=Ratio Outside Limits 

Rel.RT-Relative Retention Time 

*** End of Report *** 

1.25 0.14 0.000 

0.81 74.07 33.25 40.82 1.000 

0.80 336.38 149.33 187.05 1.013 

0.64 0.53 0.23 0.36 1.048 

410.98 

"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 

QC Log Desc •.••••..• 

A-Peak Added 

K-Peak Kept 

D-Peak Deleted 

T-Time Changed 

M-Peak Area Changed 

N-Name Changed 
X-Ether Interference 

13C12-2378-TCDD 
13C12-1234-TCDD 

IS1 

RS1 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive • Durham, North Carolina 27713 Printed: 21 :28 04/20/98 
Phone: (919) 544-5729 • Fax: (919) 544-5491 
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Ezp:DB225 
T.RIANSLE LABS TeJC~:M23-0~1 TLI#45399 
100 

95 

90 

85 

so 

75 

70 

65 

60 

21:16 
21:34 

1:08 

p 

22:24 
22:39 23:05 

23:31 

8.6E2 

8.2E2 

7.7E2 

7.3E2 

6.9E2 

(f:"5E2 

6.0E2 

5.6E2 

5.2E2 

t------4~--------------~~~~-t------~------~l4.7E2 

40 

35 

30 

25 

20 

l5 

10 

5 

4.3E2 

3.9E2 

3.4E2 

3.0E2 

2.6E2 

2.2E2 

1.7E2 

1.3E2 

8.6E1 

4.3E1 

O·~~~~TT~rr~~rM~~TT~~~~~~~~~TTTT~~~,,.~TT~~~~~~OT~~rr~~O.OEO 
21:00 21:12 21:24 21:36 21:48 22:00 22:12 22:24 22:36 22:48 23:00 23:12 23:24 23:36 23:48 

File:P981310 #1-1006 Acq:16-APR-1998 20:38:38 EI+ Vol~age SIR 70P 
315.9419 E%p:DB225 
TRIANGLE LABS Tez~:M23-0-1 TLI#45399 
100 22·24 

95 

90 
' 85 

80 

75 

70 

65 

60 

55 

50 

45 

40 

35 

30 

25 

20 

l5 

10 

5 

1.1E5 

1.0E5 

9.6E4 

9.1E4 

8.5E4 

8.0E4 

7.5E4 

6.9E4 

6.4E4 

5.9E4 

5.3E4 

4.8E4 

4.3E4 

3.7E4 

3.2E4 

2.7E4 

2.1E4 

1.6E4 

l.1E4 

5.3E3 

0'~~~r;~~~~rr~~~~~,~TT~~~~~~~~~TTrr~~9T~~~~~~~~TT~O.OEO 
21:00 21:12 21:24 21:36 21:48 22:00 22:12 22:24 22:36 22:48 23:00 23:12 23:24 23:36 23:48 24:00 Time 
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TRIANGLE LABS 
100 

80 

60 

A697. 70 A941.12 
A866.08 A27l.43 

A217.11 

File:P981310 #1-1006 Acq:16-APR-1998 20:38:38 EI+ Voltage SIR 70P Noise:39 
305.8987 BSu.B(256,30,-3.0} PXD(5,3,1,0.10%,156.0,0.00%,F,F} Exp:DB225 
TRIANGLE LABS Tex~:M23-0-1 T.LI#45399 
100 A88 .14 

Al.43E3 

80 Al.51E3 

Al.3 E3 A1.13E3 
60 

40 

20 

19:00 20:00 
File:P981310 #1-1006 Acq:16-APR-1998 20:38:38 EI+ Vol~age SIR 70P Noise:43 
315.9419 BSu.B(256,30,-3.0} PXD(5,3,1,0.10%,172.0,0.00%,F,F) E~:DB225 
TRIANGLE LABS Tex~:M23-0-1 T.LI#45399 
100 A4. 9E5 

80 

60 

• 40 :, 

20 

4.3E2 

3.5E2 

2.6E2 

6.4E2 

5.1E2 

3.8E2 
A532.05 

2.6E2 

1.3E2 

1.1E5 

8.5E4 

6.4E4 

4.2E4 

2.1E4 

0 ·~~~~~~~-.~~~~~~~~~-.-r~~~~~r-~~~~~~-.~~~T-r-~~~~O.OEO 
18:00 19:00 20:00 21:00 22:00 23:00 

File:P981310 #1-1006 Acq:l6-APR-1998 20:38:38 EI+ Vol~age SIR 70P Noise:44 
317.9389 BSu.B(256,30,-3.0) PXD(5,3,l,O.l0%,176.0,0.00%,F,F) EXp:DB225 
TRIANGLE LABS Tez~:M23-0-1 T.LI#45399 
100 AS. 8E5 

80 

60 

40 

20 

24:00 25:00 Time 

1.4E5 

l.lE5 

8.4E4 

5.6E4 

2.8E4 

·~~~~~~~~~~~~~~~~~~~~~~~~~~-r-r~~-r-r~~~~~-T-T~-T~-r-r~O.OEO 
25:00 Time 

8.1E2 

6.5E2 

4.9E2 

3.3E2 

1.6E2 

~~r-r-r-r-~~~~~~~-.~-r-r~~,-~~~~~~T-~~~~r-r-r-~~-.~~~-r-r~O.OEO 
25:00 Time 
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F~ e:P 
319.8965 
TRIANGLE LABS 
100 

80 

60 

40 

20 

19:00 
File:P981310 #1-1006 Acq:16-APR-1998 20:38:38 EI+ Voltage SIR 70P Noise:38 
321.8936 BSUB(256,30,-3.0} PXD(5,3,1,0.10%,152.0,0.00%,F,F) Ezp:DB225 
TRIANGLE LABS Tezt:M23-0-1 T.LI#45399 
100 

80 
,.: 

60 

40 

20 

8.9E2 

7.1E2 

5.3E2 

3.6E2 

1.8E2 

7.7E2 

6.2E2 

4.6E2 

3.1E2 

1.5E2 

0~~-T~~~~~~--~~~~~--~~-.-T~~~~~~--~~~~--~.-~~~~~~-r~~O.OEO 
19:00 20:00 21:00 22:00 23:00 

File:P981310 #1-1006 Acq:16-APR-l998 20:38:38 EI+ Voltage SIR 70P Noise:42 
327.8847 BSUB(256,30,-3.0} PXD(5,3,1,0.10%,168.0,0.00%,F,F} Erp:DB225 
TRIANGLE LABS Tezt:M23-0-1 T.LI#45399 
100 A7. 2E5 

80 

60 

40 

20 

24:00 Time 

2.2E5 

1.8E5 

1.3E5 

8.8E4 

4.4E4 

0'~-r~--.-~~--r-~-r-;--r-~-r~--r-~~--r-~-r~--.-~~--r-~-r-.--~~-T--r-~-r~~~O.OEO 
19:00 20:00 21:00 22:00 23:00 

File:P981310 #l-1006 Acqil6.,.APR-1998 20:38:38 EI+ Voltage SIR 70P Noise:SO 
331.9368 BSUB(256,30,-3.0} PXD(5,3,1,0.10%,200.0,0.00%,F,F} Erp:DB225 
TRIANGLE LABS Tezt:M23-0-1 T.LI#45399 
100 A1. 9E6 

80 

60 

40 

20 A3.32E5 

24:00 Time 

4.3E5 

3.4E5 

2.6E5 

1.7E5 

8.6E4 

0~~-T~~T-~~~--r-.-~~~--r-~~~~~~~~~~T-~-r~--r-.-~-T~~T-~~~~O.OEO 
19:00 20:00 21:00 22:00 23:00 

File:P981310 #1-1006 Acq:16-APR-1998 20:38:38 EI+ Voltage SIR 70P Noise:38 
333.9338 BSUB(256,30,-3.0} PXD(5,3,1,0.10%,152.0,0.00%,F,F) Erp:DB225 
TRIANGLE LABS Tezt:M23-0-1 T.LI#45399 
100 A1. 7E6 

80 

60 

40 

20 A4.08E5 

24:00 Time 

5.2E5 

4.1E5 

3.1E5 

2.1E5 

1.0E5 

0,~~~--r-~~-T~~~,-~~~--~~~~~~~~-T--r-T-~~~--~,--r~--~T-~~~~O.OEO 
19:00 20:00 21:00 22:00 23:00 24:00 Time 



Fi~e:P98~3~0 #~-1006 Acq:16-APR-1998 20:38:38 EI+ Vo~tage SIR 70P 
303.9016 Ezp:DB225 
TRIANGLE LABS Tezt:M23-0-1 
100 19:07 

80 

60 

40 

9.0E2 

7.2E2 

1ml~•ftuv~~~~~~·~~~~5.4E2 

3.6E2 

20 1.8E2 

0~~.-.-.-.-~~~~~~-r-.~~~~~.-~~.-.-.-.-~~~~~~~~-,~-.~~~~-r-T-O.OEO 
18:00 19:00 20:00 21:00 22:00 23:00 

Fi~e:P981310 #1-1006 Acq:16-APR-1998 20:38:38 EI+ Vo~tage SIR 70P 
315.9419 Erp:DB225 
TRIANGLE LABS Tezt:M23-0-1 TLI#45399 
100 22·24 

80 

60 

40 

24:00 25:00 Time 

l.1E5 

8.5E4 

6.4E4 

4.3E4 

20 2.1E4 

0~~~~~~~~~~~~~~~~~~~~~~~~~-+~~~~~~~~~~~~~~~0.0EO 
18:00 19:00 20:00 

File:P98l310 #1-1006 Acq:16-APR-1998 
319.8965 Erp:DB225 , 
TRIANGLE LABS Tezt:M23-0-1 TLI#45399 
100 18·42 

2~:00 22:00 23:00 
20:38:38 EI+ Voltage SIR 70P 

24:00 25:00 Time 

l.3E3 

1.1E3 

8.0E2 

5.3E2 

20 2.7E2 

O~r-r-r-r-r-~~~-,~~-r-.~~~~~~~~~r-r-r-r-r-~~~~~~~-,~~~~~-r-T-O.OEO 
18:00 19:00 20:00 

Fi~e:P98~310 11-1006 Acq:16-APR-1998 
331.9368 Erp:DB225 
TRIANGLE LABS Tezt:M23-0-1·, TLII45399 
100 

80 

60 

2~:00 22:00 
20:38:38 EI+ Vo~tage SIR 70P 

2~·~8 

23:00 24:00 

4.3E5 

3.4E5 

2.6E5 

40 1.7E5 

20 21 • 01 8.6E4 

O~r-.-r-r-r-~~~~~~-r-r-r~~~~~~~r-~r-r-r-r-r-~~~~~~~~~~~-r-r~O.OEO 
18:00 ~9:00 20:00 21:00 22:00 23:00 

File:P981310 11-1006 Acq:16-APR-1998 20:38:38 EI+ Vo~tage SIR 70P 
292.9825 Erp:DB225 
TRIANGLE LABS Tezt:M23-0-1 TLI#45399 

100 19·23 20:1/6~~~~~~~~.~-Y~~~ 

60 

40 

20 

24:00 25:00 Time 

9.7E5 

7.8E5 

5.8E5 

3.9E5 

~.9E5 

0~.-.-.-.-.-~~~~~~-r-r-r~~~~.-~~~~r-r-r-r-r-~~~~~~~_,~-,~-r-r~O.OEO 
18:00 19:00 20:00 21:00 22:00 23:00 

File:P981310 #1-1006 Acq:16-APR-1998 20:38:38 EI+ Vo~tage SIR 70P 
330.9792 Erp:DB225 
TRIANGLE LABS Tezt:M23-0-1 TLI#45399 
100 18:3619:0319:29 20:16 

60 

40 

20 

24:00 25:00 Time 

1.2E6 

9.4E5 

7.0E5 

4.7E5 

2.3E5 

O·~r-.-~~~~-.-r~~~~.-~~-r-r-r~~~r-r-~~-,~-r-r-r~~~~.-r-.-~~~O.OEO 
18:00 19:00 20:00 21:00 22:00 23:00 24:00 25:00 Time 
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TLI Project: 45399 Method 23 PCDD/PCDF Analysis (a) 
Client Sample: M23-0-2 

Client Project: r012.002/Lime Kiln 
Sample Matrix: M23 Date Received: 04/0V98 
TLIID: 204-92-6A-D Date Extracted: 04/03/98 

Date Analyzed: 04/18/98 

Sample Size: 1.000 Dilution Factor: n/a 
Dry Weight: n/a Blank File: U980780 
GC Column: DB-5 Analyst: HLM 

2,3,7,8-JrC:l)l) NJ) 0.006 
1,2,3, 7,8-PeC:I>I> NJ) 0.009 
1 ,2,3,4, 7,8-HxC:l)l) NJ) 0.01 
1,2,3,6,7,8-HxC:l)l) NJ) 0.01 
1,2,3,7,8,9-HxC:l)l) NJ) 0.01 
1,2,3,4,6, 7 ,8-HpC:I>I> O.Ql 
1,2,3,4,6,7,8,9-(}C:l)l) EM PC: 0.03 

2,3,7,8-irC:I>F 0.03 
1,2,3,7,8-PeC:I>F NJ) 0.006 
2,3,4, 7 ,8-PeC:I>F NJ) 0.006 
1,2,3,4,7,8-HxC:I>F NJ) 0.008 
1,2,3,6,7,8-HxC:I>F NJ) 0.007 
2,3,4,6,7,8-HxC:I>F NJ) 0.009 
1,2,3,7,8,9-HxC:I>F NJ) 0.01 
1,2,3,4,6, 7,8-HpC:I>F EMPC: 0.01 
1,2,3,4,7,8,9-HpC:I>F NJ) 0.02 
1,2,3,4,6,7,8,9-C>C:I>F NJ) 0.03 

Total TC:I>I> 0.08 2 0.11 
1lotal PeC:I>I> 0.03 2 
1lotal Hx{:l)l) NJ) 0.01 
1lotal HpC:I>I> 0.01 1 

1lotal1LC:I>F 0.25 9 0.28 
1lotal PeC:I>F 0.02 1 0.04 
1lotal HxC:I>F EMPC: 0.007 
1lotal HpC:I>F EMPC: 0.01 

Page 1 of2 

Triangle Laboratories, Inc.® 
801 Capitola Drive • Durham, North Carolina 27713 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

Analysis File: T981960 

Spike File: SPMIT204. 
I Cal: TF51308 
Con Cal: T981946 

%Moisture: n/a 
%Lipid: n/a 
%Solids: n/a 

1.04 36:49 J -
JB -

0.76 25:25 B 

J_ 

Mrr2_PSR vt.04. LARS 6.11.00 

Printed: 15:40 04/20/98 

~·! ... 



TLI Project: 
Client Sample: 

13C12-2,3,7,8-TCDF 
13C12-2,3, 7,8-TCDD 
13C 12-1,2,3, 7 ,8-PeCDF 
13C12-1,2,3, 7 ,8-PeCDD 
13C 11-1,2,3,6, 7,8-HxCDF 
13C11-1,2,3,6,7,8-HxCDD 
13C1:!-1,2,3,4,6,7,8-HpCDF 
13C11-1,2,3,4,6,7,8-HpCDD 
13C11-1.2,3,4,6,7,8,9-0CDD 

13Cr1-2,3.4, 7 ,8-PeCDF 
13C12-1,2,3,4, 7,8-HxCDF 
13C12-1,2,3,4, 7,8-HxCDD 
13C 1z-1,2,3,4, 7 ,8,9-HpCDF 

37C4-2,3, 7,8-TCDD 

13C 12-1,2,3, 7 ,8,9-HxCDF 
13C11-2,3,4,6, 7,8-HxCDF 

13C12-1,2,3,4-TCDD 
13C12-1,2,3,7 ,8,9-HxCDD 

45399 
M23-0-2 

2.3 
2.2 
2.2 
2.5 
3.0 
2.9 
2.7 
3.1 
3.8 

4.0 
3.6 
3.8 
3.3 

3.5 

2.7 
2.9 

57.4 
54.3 
54.4 
62.6 
74.0 
71.9 
67.7 
77.0 
47.7 

98.8 
91.0 
95.9 
82.2 

87.1 

66.8 
73.2 

Method 23 PCDD/PCDF Analysis (a) 
Analysis File: T981960 

40%-130% 
40%-130% 
40%-130% 
40%-130% 
40%-130% 
40%-130% 
25%-130% 
25%-130% 
25%-130% 

40%-130% 
40%-130% 
40%-130% 
25%-130% 

40%-130% 

40%-130% 
40%-130% 

0.74 
0.80 
1.41 
1.49 
0.51 
1.21 
0.44 
1.05 
0.87 

1.41 
0.50 
1.22 
0.42 

0.50 
0.51 

0.82 
1.21 

25:23 
26:07 
29:23 
30:26 
32:58 
33:38 
35:47 
36:49 
40:21 

30:06 
32:52 
33:33 
37:18 

26:08 

34:11 
33:26 

25:56 
33:56 

Data Reviewer: ---:---/Jt---L.J~/..:.:.~""· _!lj...L..._ ____ 04/20/98 

Triangle Laboratories, Inc.® 
801 Capitola Drive • Durham, North Carolina 27713 
Phone: (919) 544-5729 • Fax: (919) 544-5491 
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Printed: 15:40 04/20/98 

1)1C. 



Initial .... Date ... 

Data Review By: 
P}:zo Of i _r __ l_ 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. 

04/20/98 

Compound/ 

1 Listing of T981960B.dbf 
Matched GC Peaks I Ratio I Ret. Time 

0.25 

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 

304-306 DC NL 0:00 0.72 

22:09 0.79 

22:41 RO 0.55 

22:56 RO 0.97 

23:20 0.87 

23:40 0.84 

24:05 0.78 

24:21 0.86 

M 24:46 0.68 

24:59 0.88 

25:14 0.75 

25:25 0. 76 

25:51 RO 0.90 

26:05 RO 0.95 

304-306 13 Peaks 

13Cl2-TCDF 0.65-0.89 

316-318 DC NL 0:00 RO 1.18 

DC WL 24:20 0.74 

24:58 0.79 

25:23 0.74 

25:50 RO 0.50 

316-318 3 Peaks 

0.31 
2.33 

1.06 

1.31 
6.59 

4.32 

3.68 

3.48 

4.25 

2.25 

1.33 
4.68 
1.84 

0.99 

38.11 

0.30 
5.87 
2.42 

439.62 

1.82 
443.86 

1. 03 
0.46 

0.72 
3.07 

1.97 

1. 61 

1.61 

1.72 

1. OS 

0.57 

2.02 

0.94 

0.53 

1. 07 

186.97 
0.79 

0. 868-1. 077 
0.000 

1.30 0.873 
0.83 0.894 

0.74 0.903 
3.52 0.919 

2.35 0.932 

2.07 0.949 

1.87 0.959 

2.53 0.976 
1.20 0.984 

0.76 0.994 
2.66 1.001 2378-TCDF 

1.04 1.018 

0.56 1.028 

0. 961-1.039 

0.000 
0.959 

1.35 0.984 

AN 

252.65 1.000 13Cl2-2378-TCDF ISO 

1. 57 1. 018 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

----------------------- Above: TCDF I TCDD Follows ----------------------
TCDD 0.65-0.89 

320-322 DC NL 0:00 RO 1.00 0.19 

23:32 0.81 6.56 

23:56 RO 0.90 2.39 

DC SN 24:14 RO 0.55 0.25 
24:57 0.72 1. 72 

DC SN 25:39 RO 3. 71 0.12 

DC SN 25:51 RO 0.44 0.09 

26:03 RO 1. 51 0.76 

DC SN 26:08 RO 0.30 0.21 
320-322 4 Peaks 11.43 

37Cl-TCDD 
328 DC NL 0:00 0.12 

24:45 2.41 
26:08 291.40 

26:31 0.71 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive • Durham, North Carolina 27713 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

0.896-1.045 

0.000 
2.94 3.62 0.901 
1.22 1.35 0.916 J 

0.928 
0.72 1.00 0.955 J 

0.982 

0.990 
0.65 0.43 0.997 J 

1.001 2378-TCDD AN 

0.924-1.076 
0.000 

2.41 0.948 
291.40 1.001 37Cl-TCDD CLS 

0. 71 1.015 

Printed: 15:41 04/20/98 21 



Page No. 
04/20/98 

Compound/ 

Listing of T981960B.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.Name .. ID .. Flags. 

328 

13C12-TCDD 

332-334 

332-334 

PeCDF 
340-342 

340-342 

D 

D 

13C12-PeCDF 
352-354 

352-354 

3 Peaks 

0.65-0.89 

DC NL 0:00 RO 2.55 

25:56 0.82 
26:07 0.80 
26:27 RO 0.63 

3 Peaks 

294.52 

0.74 

516.66 

321.70 
4.37 

842.73 

232.44 

143.11 
1. 90 

Above: TCDD I PeCDF Follows 

DC NL 

1. 32-1.78 
0:00 RO 0.77 

D SN 27:13 RO 0.44 
27:24 RO 0.68 

DC SN 27:44 1.57 
DC SN 27:52 RO 0.33 
DC SN 28:23 RO 0.84 

28:32 1.76 
DC SN 28:42 1.53 
DC SN 29:02 1.67 
DC SN 29:06 RO 2.60 
DC SN 29:41 RO 1.19 
DC SN 29:57 RO 2.38 
D SN 30:06 RO 1.03 
DC SN 30:13 1.48 
DC SN 31:02 RO 0.44 

2 Peaks 

DC NL 
1.32-1.78 

0:00 RO 0.89 
28:32 1.40 
29:00 RO 1.30 
29:23 1.41 
29:40 RO 1.25 
30:06 1.41 
31:03 RO 0.79 

6 Peaks 

0.16 
3.45 
2.02 
0.18 
0.13 
0.35 
1.71 
0.43 
0.40 

0.38 
0.51 
0.20 
0.56 
0.62 
0.13 
3.73 

0.13 
8.85 
0.71 

347.08 
3.18 

344.32 
0.79 

704.93 

1. 23 

1. 09 

5.17 
0.43 

203.19 
1.93 

201.19 
0.48 

0.924-1.076 
0.000 

284.22 0.993 13C12-1234-TCDD RS1 

178.59 1.000 13C12-2378-TCDD IS1 
3.00 1. 013 

0. 926-1.063 
0.000 
0.926 

1.80 0.933 
0.944 
0.948 
0.966 

0.62 0.971 
0.977 
0.988 

0.990 
1.010 
1. 019 
1.024 23478-PeCDF 
1.028 
1.056 

0.864-1.136 
0.000 

3.68 0.971 
0.33 0.987 

AN 

143.89 1.000 13C12-PeCDF 123 IS2 
1. 55 1. 010 

143.13 1.024 13C12-PeCDF 234 SUR1 
0.61 1.057 

J 

J 

---------------------- Above: PeCDF I PeCDD Follows ---------------------

PeCDD 
356-358 

356-358 

13C12-PeCDD 
368-370 

1.32-1.78 
DC NL 0:00 RO 0.64 

28:40 1.52 
29:22 1.50 

DC WH 31:11 RO 3.75 

2 Peaks 

1. 32-1.78 
DC NL 0:00 RO 1.13 

29:21 RO 1.00 

DC SN 29:31 1. 67 

0.15 
1.11 
1.15 
0.10 
2.26 

0.15 
0.53 
0.56 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive • Durham, North Carolina 2n13 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

0.67 
0.69 

0.32 

0. 936-1.021 
0.000 

0.44 0.942 
0.46 0.965 

1.025 

0.869-1.131 
0.000 

0.32 0.964 
0.970 

J 

J 

Printed: 15:41 04/20/98 



Page No. 

04/20/98 

Compound/ 

3 Listing of T981960B.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 Cornpound.Name .. ID .. Flags. 

368-370 

30:26 

30:34 

1.49 

1. 58 

DC SN 30:56 RO 2.14 

3 Peaks 

221.46 
26.36 

0.18 

248.35 

132.69 

16.14 

Above: PeCDD I HxCDF Follows 

HxCDF 
374-376 

374-376 

K 

13Cl2-HxCDF 
384-386 

384-386 

1.05-1.43 
DC NL 0:00 RO 0.92 

32:03 RO 1.60 

DC SN 32:52 RO 1.50 

DC NL 

1 Peak 

0.43-0.59 

0:00 RO 1.07 

31:53 
32:01 

32:52 

32:58 

0.53 
0.50 

0.50 

0.51 

DC SN 33:14 RO 0.29 
33:26 0.51 

33:41 RO 1.19 

DC SN 33:47 0.43 

DC SN 33:50 RO 0.71 

34:11 0.50 
34:27 

34:33 
9 Peaks 

0.46 
0.59 

0.43 
0.56 

0.58 
0.56 

0.23 

3.03 

3.73 
256.24 

292.55 

0.86 
272.53 

0.82 

0.67 

0.57 

193.06 
2.14 

2.05 
1,026.15 

0.40 

1. 05 

1.25 
85.69 

98.79 

91.64 

0.64 

64.24 
0.67 
0.76 

Above: HxCDF I HxCDD Follows 

HxCDD 
390-392 

390-392 

D 

13C12-HxCDD 
402-404 

402-404 

1. 05-1.43 
DC NL 0:00 1.19 
DC SN 32:51 RO 1.50 
DC SN 32:58 RO 2.22 
D SN 33:27 RO 1.00 
DC SN 33:34 RO 0.32 
DC SN 33:44 RO 3.86 

0 Peaks 

1. 05-1.43 
DC NL 0:00 RO 0.69 

33:03 RO 1.56 

DC 

DC 

SN 33:08 RO 
SN 33:12 

33:18 RO 

33:33 

33:38 

1.00 

1.22 
0.71 
1.22 
1.21 

33:56 1. 21 

34:24 RO 1.56 

6 Peaks 

0.46 
0.63 
0.20 
0.58 
0.13 
0.16 
0.00 

0.43 

1.28 
0.16 
0.20 
0.58 

174.69 

218.00 
300.78 

1.37 

696.70 

Triangle laboratories, Inc.® Analytical Services Division 
801 Capitola Drive • Durham, North Carolina 27713 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

0.89 

0.32 
96.10 

119.36 
164.85 

0.95 

88.77 1.000 13C12-PeCDD 123 IS3 

10.22 1. 004 
1.016 

0. 963-1.045 
0.000 

0.25 0.972 
0.997 123478-HxCDF 

0. 879-1.121 

0.000 

1. 98 
2.48 

0.967 
0.971 

AN 

170.55 

193.76 

0.997 13C12-HXCDF 478 SUR2 

1.000 13C12-HxCDF 678 IS4 

1.008 
180.89 1.014 13C12-HxCDF 234 ALT2 

0.54 1.022 

1.025 

1.026 

128.82 1.037 13C12-HxCDF 789 ALT1 

1. 47 1. 045 
1. 29 1. 048 

0.958-1.013 
0.000 
0.977 
0.980 
0.995 
0.998 123478-HxCDD 
1.003 

0. 970-1.030 
0.000 

0.57 0. 983 
0.985 

0.987 
0.990 0.45 

AN 

78.59 0.998 13C12-HxCDD 478 SUR3 

98.64 1.000 13C12-HxCDD 678 ISS 
135.93 1.009 13C12-HxCDD 789 RS2 

0.61 1.023 

J 

Printed: 15:41 04/20/98 
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Page No. 
04/20/98 

Compound/ 

4 Listing of T981960B.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.Name .. ID .. Flags. 

HpCDF 

408-410 

408-410 

M 

13C12-HpCDF 

418-420 

418-420 

---------------------- Above: HxCDD I HpCDF Follows 

DC NL 0:00 

35:50 

DC SN 36:01 

1 Peak 

DC NL 0:00 
35:47 

37:18 

DC SN 37:38 
2 Peaks 

0.88-1.20 

RO 1.36 

RO 1.37 

RO 0.29 

0.37-0.51 

RO 1.07 

0.44 
0.42 

RO 1.27 

0.29 

0.61 

0.08 
0.61 

0.20 

150.68 
89.59 

0.16 
240.27 

0.41 

45.80 
26.59 

0.996-1.047 

0.000 
0.30 1.001 1234678-HpCDF AN J 

1.007 

0.944-1.112 
0.000 

104.88 1.000 13C12-HpCDF 678 IS6 

63.00 1.042 13C12-HpCDF 789 SUR4 

1.052 

---------------------- Above: HpCDF I HpCDD Follows ---------------------

HpCDD 

424-426 

424-426 
K 

13Cl2-HpCDD 

436-438 

436-438 

DC 

DC 

DC 

NL 0:00 
36:49 

1 Peak 

NL 0:00 

36:05 

SN 36:18 
36:49 

2 Peaks 

0.88-1.20 

RO 1. 30 
1. 04 

0. 88-1.20 

0.94 

RO 0.84 

RO 2.67 

1. 05 

0.20 

0.47 
0.47 

0.31 

0.94 

0.06 
140.81 

141.75 

0.24 

0.48 

72.02 

0. 976-1. 005 
0.000 

0.23 1.000 1234678-HpCDD AN J 

0.973-1.027 

0.000 

0.57 0.980 

0.986 
68.79 1.000 13C12-HpCDD 678 IS7 

---------------------- Above: HpCDD I Octa-CDD and CDF Follows ----------

OCDF 

442-444 
442-444 

OCDD 

458-460 

458-460 

K 

13C12-0CDD 
470-472 

470-472 

DC 

DC 

DC 

DC 

DC 

NL 
0 

NL 

1 

NL 

WH 

WH 

1 

0. 76-1.02 

0:00 1.00 0.24 

Peaks 0.00 

0. 76-1.02 

0:00 RO 1.27 0.21 

40:23 RO 0.61 0.42 

Peak 0.42 

0. 76-1.02 

0:00 RO 1.08 0.23 

40:21 0.87 117.42 

40:42 RO 0.63 0.89 

40:52 RO 0.63 0.25 

Peak 117.42 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive • Durham, North Carolina 27713 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

0.20 

54.50 

0.901-1.099 

0.000 

0. 901-1.099 
0.000 

0. 33 1. 001 OCDD 

0.996-1.004 
0.000 

62.92 1.000 13C12-0CDD 

1.009 

1.013 

AN J 

ISS 

Printed: 15:41 04/,_?0/98 
v ~20 



Page No. 
04/20/98 

Compound/ 

5 Listing of T981960B.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. 

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 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 

K-Peak Kept 
D-Peak Deleted 
T-Time Changed 
M-Peak Area Changed 

N-Name Changed 
X-Ether Interference 

Printed: 15:41 04/20/98 
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Fi~e:T981960 #1-720 Acq:18-APR-1998 08:32:29 EI+ Vo~tage SIR 70T Noise:64 
303.9016 F:2 BSUB(256,30,-3.0) PKD(9,5,5,0.05%,256.0,1.00%,F,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:M23-0-2 ~I#45399 INJ. TIME = 08:32 
100 A3. 7E4 

A2.02E4 

23:00 24:00 25:00 
Fi~e:T981960 #1-720 Acq:18-APR-1998 08:32:29 EI+ Vo~tage SIR 70T Noise:88 
305.8987 F:2 BSUB(256,30,-3.0) PKD(9,5,5,0.05%,352.0,1.00%,F,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:M23-0-2 T.LI#45399 INJ. TIME = 08:32 
100 A3. 2E4 

A2.66E4 

Al.87E4 

5.3E3 

4.3E3 

3.2E3 

2.1E3 

1.1E3 

6.7E3 

5.4E3 

4.0E3 

2. 7E3 

1.3E3 

,~~~~~~~~~~~~~~~~~~¥=~=9~~~~~~~~~~~~~~~~~~~~~0.0EO 
23:00 24:00 25:00 26:00 27:00 Time 

Fi~e:T981960 #1-720 Acq:l8-APR-1998 08:32:29 EI+ Vo~tage SIR 70T Noise:99 
315.9419 F:2 BSUB(256,30,-3.0) PKD(9,5,5,0.05%,396.0,1.00%,F,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:M23-0-2 T.LI#45399 INJ. TIME = 08:32 
100 Al. 7E6 

80 

60 

5.0E5 

4.0E5 

3.0E5 

40 2.0E5 

20 l.OE5 

0~.-~--r-.-~--r-,-~~~,-~~~,-~~~,-~--.-.-~~~.-~~~,-~~~.-~--r-.-~--r-~O.OEO 
23:00 24:00 25:00 26:00 27:00 Time 

Fi~e:T981960 #1-720 Acq:l8-APR-1998 08:32:29 EI+ Vo~tage SIR 70T Noise:85 
317.9389 F:2 BSUB(256,30,-3.0) PKD(9,5,5,0.05%,340.0,l.OO%,F,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:M23-0-2 T.LI#45399 INJ. TIME = 08:32 
100 A2. 3E6 

80 

60 

40 

20 

6.7E5 

5.4E5 

4.0E5 

2. 7E5 

1.3E5 

0·~-r~--,-~--r--r-,--~~--.--r-,--~~--r--r-,--,-~~~~~--~-r--r--r-,--~-r--r--r~--.--,LO.OEO 
23:00 24:00 25:00 26:00 27:00 Time 

Fi~e:T981960 #1-720 Acq:l8-APR-1998 08:32:29 EI+ Voltage SIR 70T 
330.9792 F:2 Ezp:NDB5US 
TRIANGLE LABS Tezt:M23-0-2 T.LI#45399 INJ. TIME = 08:32 
100£ 22:25 22;_,58 23:36 24:31 25:18 25:59 26:25~---~A..vl'--_,.:.2~7,._•2,._.2:>v..-["1.2E6 

80 

60 

40 

20 

9.4E5 

7.0E5 

4. 7E5 

2.3E5 

0·~.-~--.-.-~--.-.-~--r-.-~--.-.--r--r-.-~--.-.-~--.-.--r--.-,-~--.-.-~--r-.--T--r-~O.OEO 
23: 00 24 : 00 25: 00 26:00 27:00 Time 

Fi~e:T981960 #1-720 Acq:l8-APR-1998 08:32:29 EI+ Voltage SIR 70T 
375.8364 F:2 Ezp:NDB5US 
TRIANGLE LABS Tezt:M23-0-2 T.LI#45399 INJ. 
100 

80 

60 

40 

20 

08:32 
1.5E3 

1.2E3 

8.7E2 

5.8E2 

2.9E2 

0·~,--r~--~~~--~~-r~--.-,--r-,--r-.--.-,r-~-r~--.-,--,-,--r-.--.~~~-r-,--r-~O.OEO 
23:00 24:00 25:00 26:00 27:00 Time 
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Fi~e:T981960 #1-720 Acq:18-APR-1998 08:32:29 EI+ Vo~tage SIR 70T Noise:56 
319.8965 F:2 BSUB(256,30,-3.0) PKD(7,5,3,0.05%,224.0,1.00%,F,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:M23-0-2 TLI#45399 INJ. TIME = 08:32 
100 

80 

60 

40 Al.22E4 

A7 .17E3 20 

0'~~~~6-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
24:00 25:00 26:00 27:00 

Fi~e:T981960 #1-720 Acq:18-APR-1998 08:32:29 EI+ Vo~tage SIR 70T Noise:54 
321.8936 F:2 BSUB(256,30,-3.0) PKD(7,5,3,0.05%,2~6.0,~.00%,F,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:M23-0-2 TLI#45399 INJ. TIME = 08:32 
100 

80 

60 

40 A1.35E4 

20 

0'~r=±r~~~~~~~~~=T~~~~¥=~~~~~~~~~~~~~~~~~r=~~~ 

A1.00E4 
A4.27E3 

24:00 25:00 26:00 
Fi~e:T981960 #1-720 Acq:18-APR-1998 08:32:29 EI+ Vo~tage SIR 70T Noise:535 
331.9368 F:2 BSUB(256,30,-3.0) PKD(7,5,3,0.05%,2140.0,1.00%,F,T) Ezp:NDBSUS 

27:00 

TRIANGLE LABS Tezt:M23-0-2 TLI#45399 INJ. TIME = 08:32 
100 A2. 2E6 

80 

60 

40 

20 

0~~~--~~--~--~~--~-,--~--~~--,---~~~~-,~~--~~--~~~-r--~-,--~ 
24:00 25:00 26:00 27:00 

Fi~~:T981960 #1-720 Acq:18-APR-1998 08:32:29 EI+ Vo~tage SIR 70T Noise:208 
333.9338 F:2 BSUB(256,30,-3.0) PKD(7,5,3,0.05%,832.0,1.00%,F,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:M23-0-2 TLI#45399 INJ. TIME = 08:32 
100 A2. 4E6 

80 

60 

40 

20 

o~r-~--~~~~--r-~--~-,---.--T-~--~--r--T~~-,~~--~-T--~--~-r--~-.--~ 
24:00 25:00 26:00 27:00 

Fi~e:T981960 #1-720 Acq:18-APR-1998 08:32:29 EI+ Vo~tage SIR 70T Noise:61 
327.8847 F:2 BSUB(256,30,-3.0) PKD(7,5,3,0.05%,244.0,1.00%,F,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:M23-0-2 TLI#45399 INJ. TIME 08:32 
100 A2.91E6 

80 

60 

40 

20 

o~r--r--~-.--~--r-~--~-,---.--~~--,---~~--~~~~--r-~--~-.---r--~-,--~ 
24:00 25:00 26:00 

Fi~e:T981960 #1-720 Acq:18-APR-1998 08:32:29 EI+ Vo~tage SIR 70T 
330.9792 F:2 Ezp:NDB5US 

27:00 

TRIANGLE LABS Tezt:M23-0-2 TLI#45399 INJ. TIME = 08:32 
~00 23:36 23:52 24:15 24:31 25:0~ 25:18 25:59 26:25 26:_17.~..-..;::c2;..7-.-·-Z~2"-""~r 

~ ~--~--~-r 

80 

60 

40 

20 

o~---r--r--,--~~--.-~--~-.--,-~---r--.--r--.-~----~--,--.--.-~---r--.--+ 
26~ 00 24:00 25:00 27:00 

7.~E3 

5.7E3 

4.3E3 

2.9E3 

1.4E3 

O.OEO 
Time 

9.3E3 

7 .4E3 

5.6E3 

3. 7E3 

1.9E3 

O.OEO 
Time 

6.2E5 

4.9E5 

3.7E5 

2.5E5 

1.2E5 

O.OEO 
Time 

7.6E5 

6.1E5 

4.5E5 

3.0E5 

1.5E5 

O.OEO 
Time 

8.3E5 

6.6E5 

5.0E5 

3.3E5 

1.7E5 

O.OEO 
Time 

1.2E6 

9.4E5 

7.0E5 

4.7E5 

2.3E5 

O.OEO 
Time 
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File:T981960 #~-720 Acq:~8-APR-1998 08:32:29 EI+ Voltage SIR 70T Noise:51 
339.8597 F:2 BSUB(256,30,-3.0) PKD(7,5,3,0.05%,204.0,~.00%,F,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:M23-0-2 TLI#45399 INJ. TIME = 08:32 
100 

A~.09E4 

80 

60 

40 

2.9E3 

2.3E3 

~. 7E3 

~.1E3 

5. 7E2 20 

O'~T=~~-F~~~~~~~~~~~~~~~LL+-~~~~~~b-~~~~~~~~~==~~~_,_LO.OEO 
28:00 29:00 30:00 

File:T98~960 #~-720 Acq:18-APR-1998 08:32:29 EI+ Voltage SIR 70T Noise:63 
341.8567 F:2 BSUB(256,30,-3.0) PKD(7,5,3,0.05%,252.0,1.00%,F,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:M23-0-2 TLI#45399 INJ. TIME = 08:32 
100 

80 

60 

40 
A6 .25E3 

3~:00 Time 

5.0E3 

4.0E3 

3.0E3 

2.0E3 

20 ~.OE3 

O~~~~~IM~~~~~~~~~~~~~~~~~~4-~~~~~~~~~~~~~~~~r--r_LO.OEO 
28:00 

File:T98~960 #~-720 Acq:~8-APR-1998 08:32:29 EI+ Voltage SIR 70T Noise:38 
35~.9000 F:2 BSUB(256,30,-3.0) PKD(7,5,3,0.05%,~52.0,~.00%,F,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:M23-0-2 TLI#45399 INJ. TIME = 08:32 
100j A2. 3E6 A2.0~E6 

80 

60 

40 

20 

Time 

6.0E5 

4.8E5 

r-3.6E5 

2.4E5 

1.2E5 

0~~~~--~-.--~~~~~-.--r-~-+-~\--~~-.L-~~~--r-~-,--.-~--~~-LO.OEO 
28:00 29:00 30:00 

File:T98~960 #~-720 Acq:18-APR-1998 08:32:29 EI+ Voltage SIR 70T Noise:46 
353.8970 F:2 BSUB(256,30,-3.0) PKD(7,5,3,0.05%,184.0,~.00%,F,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:M23-0-2 TLI#45399 INJ. TIME = 08:32 
100j Al. 4E6 Al.43E6 

80 

60 

40 

3~:00 Time 

4.2E5 

3.4E5 

2.5E5 

~. 7E5 

20 8.4E4 

0~~~--~~r--.--r-~--~~--,---.--.--~~\--~-,--~~\~~--~~--,---r--.--T-~~O.OEO 
28:00 29:00 30:00 

File:T98~960 #1-720 Acq:18-APR-1998 08:32:29 EI+ Voltage SIR 70T 
330.9792 F:2 Ezp:NDB5US 
TRIANGLE LABS Tezt:M23-0-2 TLI#45399 INJ. TIME = 08:32 

31:00 

~oo 27:22 27:42 ~6-S 28:47 ~...,. ___ 2 ... ~48 ~ 30:38 30:55 3~:13 
80 

60 

40 

Time 

1.2E6 

9.6E5 

7.2E5 

4.8E5 

20 2.4E5 

0·~,---.--,---r--.---r-~---.--~~---r---.--.--,---r--,---r-~--.---~r-r-~--.---~--r-~~O.OEO 
28:00 29:00 30:00 

File:T981960 #1-720 Acq:~8-APR-1998 08:32:29 EI+ Voltage SIR 70T 
409.7974 F:2 Ezp:NDB5US 
TRIANGLE LABS Tezt:M23-0-2 TLI#45399 INJ. TIME 
100 

80 

28:00 29:00 30:00 

08:32 

31:00 

31:00 

Time 

1.2E3 

9.5E2 

7.1E2 

4.8E2 

2.4E2 
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TRIANGLE 
100 

A6.68E3 

80 

60 

40 

20 

2.1E3 

1.7E3 

1.3E3 

8.5E2 

4.2E2 

O~~~~~~~~~~~~~~~~~~~~~rn~~~~rn~~~~~~~;;~~~t,~O.OEO 

File:T981960 #1-720 Acq:18-APR-1998 08:32:29 EI+ Voltage SIR 70T Noise:72 
357.8516 F:2 BSUB(256,30,-3.0) PKD(7,5,3,0.05%,288.0,1.00%,F,T) Exp:NDB5US 
TRIANGLE LABS Text:M23-0-2 T.LI#45399 INJ. TIME = 08:32 
100 A4. OE3 

80 A4.57E3 

Time 

1.5E3 

1.2E3 

60 8.8E2 

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 Time 

File:T981960 #1-720 Acq:18-APR-1998 08:32:29 EI+ Voltage SIR 70T Noise:46 
367.8949 F:2 BSUB(256,30,-3·.0) PKD(7,5,3,0.05%,184.0,1.00%,F,T) Exp:NDB5US 
TRIANGLE LABS Text:M23-0-2 T.LI#45399 INJ. TIME 08:32 
100 A1. 3E6 4.1E5 

80 3.3E5 

60 2.5E5 

40 1·. 6E5 

20 8.2E4 

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 Time 

File:T981960 #1-720 Acq:18-APR-1998 08:32:29 EI+ Voltage SIR 70T Noise:38 
369.8919 F:2 BSUB(256,30,-3.0) PKD(7,5,3,0.05%,152.0,1.00%,F,T) Exp:NDB5US 
TRIANGLE LABS Text:M23-0-2 T.LI#45399 INJ. TIME 08:32 
100 A8.88E5 2.7E5 

80 2.2E5 

60 1.6E5 

40 1.1E5 

20 5.5E4 

0~~~rrrr~rrrrrrrrrr~~~~~~~TTTTTTrr~rrrrrrrr~~~~~~~~,,~~~~TTTT~0.0E0 
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 Time 

File:T981960 #1-720 Acq:18-APR-1998 08:32:29 EI+ Voltage SIR 70T 
330.9792 F:2 Exp:NDB5US 
TRIANGLE LABS Text:M23-0-2 T.LI#45399 
100 28:47 29:05 29:19 29·30 29:48 29:59 

INJ. TIME 
30:17 30:29 

08:32 

31:19 
1.2E6 30:55 31:06 

80 9.6E5 

60 7.2E5 

40 4.8E5 

20 2.4E5 

0 0. OEO 
29:24 29:36 29:48 30:00 30:12 30:24 30:36 30:48 31:00 31:12 31:24 Time 



Fi~e:T981960 #1-425 Acq:18-APR-1998 08:32:29 EI+ Vo~tage SIR 70T Noise:120 
373.8208 F:3 BSUB(256,30,-3.0) PKD(7,5,3,0.05%,480.0,1.00%,F,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:M23-0-2 T.LI#45399 INJ. TIME = 08:32 
100 A4. OOE3 A3. 6E3 

80 

60 

40 

20 

1.8E3 

1.5E3 

1.1E3 

7.3E2 

3. 7E2 

O~orrrrrrrrrrrrrrrrrrr~~~~~~,_~,_,_,~,,_,~,~~TT~TTTTTTTTTTTT~TTTTTTTT~TT,-rO.OEO 
31:48 32:00 32:12 32:24 32:36 32:48 33:00 33:12 33:24 33:36 33:48 34:00 

Fi~e:T981960 #1-425 Acq:18-APR-1998 08:32:29 EI+ Vo~tage SIR 70T Noise:131 
375.8178 F:3 BSUB(256,30,:-3:0) PKD(7,5,3,0.05%,524.0,1.00%,F,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:M23-0-2 T.LI#45399 INJ. TIME = 08:32 
100 A2. 1E3 

80 

60 

40 

20 

1.4E3 

1.2E3 

8.7E2 

5.8E2 

2.9E2 

O~TT~TTTT~~""~rr~rrrrrr~TTTTTT~~"""~~rrrr~TTTTTT~TT~~,~~rrrTTTTTTT~~"-nrO.OEO 
31:48 32:00 32:12 32:24 32:36 32:48 33:00 33:12 33:24 33:36 33:48 34:00 34:12 34:24 34:36 34:48 Time 

Fi~e:T981960 #1-425 Acq:18-APR-1998 08:32:29 EI+ Vo~tage SIR 70T Noise:78 
383.8639 F:3 BSUB(256,30,-3.0) PKD(7,5,3,0.05%,312.0,1.00%,F,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:M23-0-2 T.LI#45399 INJ. TIME = 08:32 
100 A9. 8E5 A9.16E5 2.9E5 

80 

60 

40 

20 

A6.42E5 

2.3E5 

1. 7E5 

1.2E5 

5.8E4 

0 O.OEO 
31:48 32:00 32:12 32:24 32:36 32:48 33:00 33:12 33:24 33:36 33:48 34:00 34:12 34:24 34:36 34:48 Time 

Fi~e:T981960 #1-425 Acq:18-APR-1998 08:32:29 EI+ Vo~tage SIR 70T Noise:73 
385.8610 F:3 BSUB(256,30,-3.0) PKD(7,5,3,0.05%,292.0,1.00%,F,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:M23-0-2 T.LI#45399 INJ. TIME = 08:32 
100 A1. 4E6 A1. 81E6 

80 

60 

40 

20 

A1.29E6 

5.8E5 

4.6E5 

3.5E5 

2.3E5 

1.2E5 

O·~TT~TT~~TTTTTTTTrrrrrrrrnr~h-rM~~~~~,~,~~~~~~~,.,.~ .. ~~TTTTTTTTTTTTT4-0.0EO 
31:48 32:00 32:12 32:24 32:36 32:48 33:00 33:12 33:24 33:36 

Fi~e:T981960 #1-425 Acq:1.8-APR-1998 08:32:29 EI+ Voltage SIR 70T 
33:48 34:00 34:12 34:24 34:36 34:48 Time 

392.9760 F:3 Ezp:NDB5US 
TRIANGLE LABS Tezt:M23-0-2 T.LI#45399 
100 32:12 32:39 32:52 

80 

60 

40 

20 

33:10 33:25 

INJ. TIME = 08:32 

33:47 
5.6E5 

4.5E5 

3.4E5 

2.3E5 

1.1E5 

31:48 32:00 32:12 32:24 32:36 32:48 33:00 33:12 33:24 33:36 33:48 34:00 34:12 34:24 34:36 34:48 Time 
Fi~e:T981960 #1-425 Acq:18-APR-1998 08:32:29 EI+ Voltage SIR 70T 
445.7555 F:3 Ezp:NDB5US 
TRIANGLE LABS Tezt:M23-0-2 T.LI#45399 INJ. TIME 
100 1.2E3 

80 

60 

40 

20 

9.4E2 

7.1E2 

4. 7E2 

2.4E2 

O·~rrrr~~~,~~TT~.,~~~~"rrrrrr~~~~"~rrrrrM,~~TTrr~rr~~,~~~"~O.OEO 
31:48 32:00 32:12 32:24 32:36 32:48 33:00 33:12 33:24 33:36 33:48 34:00 34:12 34:24 34:36 34:48 Time 

22fl 



80 

32:24 32:35 32:48 33:00 33:12 33:24 33:35 33:48 34:00 
File:T981950 #1-425 Acq:l8-APR-1998 08:32:29 EI+ Voltage SIR 70T Noise:l05 
391.8127 F:3 BSUB(255,30,-3.0) PKD(7,5,3,0.05%,424.0,l.OO%,F,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:M23-0-2 TLI#45399 INJ. TIME = 08:32 
100 

32:24 32:35 32:48 33:00 33:12 33:24 33:35 33:48 34:00 
File:T981950 #1-425 Acq:l8-APR-1998 08:32:29 EI+ Voltage SIR 70T Noise:ll9 
401.8558 F:3 BSUB(255,30,-3.0) PKD(7,5,3,0.05%,475.0,.l.OO%,F,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:M23-0-2 TLI#45399 INJ. TIME 08:32 
100 Al. 5E5 

80 Al . .l9E5 

32:24 32:35 32:48 33:00 33:12 33:24 33:35 33:48 34:00 
.File:T981950 #1-425 Acq:l8-APR-1998 08:32:29 EI+ Voltage SIR 70T Noise:l74 
403.8529 F:3 BSUB(255,30,-3.0) PKD(7,5,3,0.05%,595.0,1.00%,F,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:M23-0-2 TLI#45399 INJ. TIME 08:32 
100 Al. 5E5 

80 A9.85E5 

50 

40 

20 

32:24 32:35 32:48 33:00 33:12 33:24 
·File:T98.l950 #1-425 Acq:l8-APR-.l998 08:32:29 EI+ Voltage SIR 70T 
392.9750 F:3 Ezp:NDB5US 

INJ. TIME = 08:32 

1. 7E3 

1.3E3 

l.OE3 

5.7E2 

3.4E2 

O.OEO 
34:12 34:24 Time 

1.4E3 

1.1E3 

8.3E2 

5.5E2 

2.8E2 

O.OEO 
34:12 34:24 Time 

4.5E5 

3.7E5 

2.8E5 

1:.9E5 

9.3E4 

O.OEO 
34:12 34:24 Time 

3.9E5 

3.1E5 

2.3E5 

1.5E5 

7.8E4 

O.OEO 
34:.12 34:24 Time 

TRIANGLE LABS Tezt:M23-0-2 TLI#45399 
100!1J2A._2232:29 32.;,_39 32:~ /'..33:01 _:}._3:10 

·~ ~ 33:25 33:39 33:47 34:02 34:.11 3U.20 
~ 

5.5E5 
v vv 

80 4.4E5 

50 3.3E5 

40 2.2E5 

20 1.1E5 

0~~~.-~~rT~rr~~~-r~-r~-r~-r~-r~-rrT~rT~rr~-r~-r~-r~-r~-r~-r~-r~~O.OEO 
32:24 32:35 32:48 33:00 33:12 33:24 33:35 33:48 34:00 34:12 34:24 Time 
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File:T981960 #1-629 Acq:18-APR-1998 08:32:29 EI+ Voltage SIR 70T Noise:95 
407.7818 F:4 BSUB(256,30,-3.0) PKD(7,5,3,0.05%,380.0,1.00%,F,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:M23-0-2 TLI#45399 INJ. TIME = 08:32 
100 AS. 3E3 

80 

60 

40 

20 

35:48 36:00 36:12 36:24 36:36 36:48 37:00 37:12 37:24 
Fiie:T981960 #1-629 Acq:18-APR-1998 08:32:29 EI+ Voltage SIR 70T Noise: 71 
409.7789 F:4 BSUB(256,30,-3.0) PKD(7,5,3,0.05%,284.0,1.00%,F,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:M23-0-2 · TLI#45399 INJ. TIME = 08:32 
100 A4. 6E3 

80 

60 

40 

20 

1.1E3 

8. 7E2 

6.5E2 

4.3E2 

2.2E2 

O.OEO 
37:36 37:48 Time 

1.0E3 

8.1E2 

6.1E2 

4.1E2 

2.0E2 

o-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ O.OEO 
35:48 36:00 36:12 36:24 36:48 37:00 37:12 37:24 

File:T981960 #1-629 Acq:18-APR-1998 08:32:29 EI+ Voltage SIR 70T Noise:76 
417.8253 F:4 BSUB(256,30,-3.0) PKD(7,5,3,0.05%,304.0,1.00%,F,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:M23-0-2 TLI#45399 INJ. TIME = 08:32 
100 A4. 8E5 

80 

60 

40 

20 

A2. 66E5 

35:48 36:00 36:12 36:24 36:36 36:48 37:00 37:12 37:24 
File:T981960 #1-629 Acq:18-APR-1998 08:32:29 EI+ Voltage SIR 70T Noise:69 
419.8220 F:4 BSUB(256,30,-3.0) PKD(7,5,3,0.05%,276.0,1.00%,F,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:M23-0-2 TLI#45399 INJ. TIME = 08:32 
100 Al. 5E6 

80 

60 

40 

20 

A6. 30E5 

37:36 37:48 Time 

1.3E5 

1.0E5 

7.7E4 

5.1E4 

2.6E4 

O.OEO 
37:36 37:48 Time 

2.8E5 

2.2E5 

1. 7E5 

1.1E5 

5.6E4 

04-~~~~~-r~~-rrT~~TO~~~.-~~~;T~-rTO.-~~,-~~~?T~-r~~~~--~ O.OEO 
35:48 36:00 36:12 36:24 36:36 36:48 37:00 37:12 

File:T981960 #1-629 Acq:18-APR-1998 08:32:29 EI+ Voltage SIR 70T 
430.9729 F:4 Ezp:NDB5US 
TRIANGLE LABS Tezt:M23-0-2· TLI#45399 INJ. TIME= 
100 35:47 3.lz58 3~15 36:24 36:36 36:52 37:06 

""'- ~ 
80 

37:24 

08:32 
37:19 37:26 

37:36 37:48 Time 

37,;,37 37:46 4.1E5 
~ 

r-3 .3E5 

60 r2.4E5 

40 r1.6E5 

20 r-8.2E4 

O·~TO-r;-~,-ro-rTO-r~~~rT,-r,-rTO-rT;rr~rT,-~-rTO-r;-rT,-TO-r~-r~r,,-TO-rT<-r~~,_~0.0E0 
35:48 36:00 36:12 36~24 36:36 36:48 37:00 37:12 37:24 37:36 37:48 Time 

File:T981960 #1-629 Acq:18-APR-1998 08:32:29 EI+ Voltage SIR 70T 
479.7165 F:4 Ezp:NDB5US 
TRIANGLE LABS Tezt:M23-0-2 TLI#45399 INJ. TIME = 08:32 
100 

80 

60 

37·37 1.1E3 

9.1E2 

6.8E2 

40 4.5E2 

20 2.3E2 

O;-~-.~-r~rT.-~-rTO-r~-r~~,_~-.TO-rTO-r~OT,-TO-r~-r,-~-rTO-r~rr~rT,-TO-r~-r,-~0.0E0 
35:48 36:00 36:12 36:24 36:36 36:48 37:00 37:12 37:24 37:36 37:48 Time 
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6.4E2 

80 5.1E2 

60 3.8E2 

40 2.6E2 

20 1.3E2 

O·~~~~~~~~~~~~~~~~~~~~TT~~~~T>~~,~~~,~~~TT~~O.OEO 
36:00 36:06 36:12 36:18 36:24 36:30 36:36 36:42 36:48 36:54 37:00 37:06 37:12 37:18 

Fi1e:T981960 #1-629 Acq:18-APR-1998 08:32:29 EI+ Voltage SIR 70T Noise:52 
425.7737 F:4 BSUB(256,30,-3.0) PKD(7,5,3,0.05%,208.0,1.00%,F,T) E:rp:NDB5US 
TRIANGLE LABS Te:rt:M23-0-2 T.LI#45399 INJ. TIME 08:32 
100 A2. 2E3 

80 

60 

40 

20 

36:00 36:06 36:12 36:18 36:24 36:30 36:36 36:42 36:48 36:54 37:00 37:06 37:12 37:18 
Fi1e:T981960 #1-629 Acq:18-APR-1998 08:32:29 EI+ Voltage SIR 70T Noise:76 
435.8169 F:4 BSUB(256,30,-3.0) PKD(7,5,3,0.05%,304.0,1.00%,F,T) E:rp:NDB5US 
TRIANGLE LABS Te:rt:M23-0-2 T.LI#45399 INJ. TIME = 08:32 
100 A7. OE5 

80 

60 

40 

20 

Time 

6.0E2 

4.8E2 

3.6E2 

Time 

1. 7E5 

1.4E5 

1.0E5 

6.8E4 

3.4E4 

04,~~~~~rrrrrrrr~rrrrrrrrrrrrrrrrrrrrrrrr~~~~~TT~~TT~~~~~~~~~~~~O.OEO 
36:00 36:06 36:12 36:18 36:24 36:30 36:36 36:42 36:48 36:54 37:00 37:06 37:12 37:18 

Fi1e:T981960 #1-629 Acq:18-APR-1998 08:32:29 EI+ Voltage SIR 70T Noise:81 
437.8140 F:4 BSUB(256,30,-3.0) PKD(7,5,3,0.05%,324.0,1.00%,F,T) E:rp:NDB5US 
TRIANGLE LABS Te:rt:M23-0-2 T.LI#45399 INJ. TIME = 08:32 
100 A6. 8E5 

80 

60 

40 

20 

Time 

1.7E5 

1.4E5 

1.0E5 

6.8E4 

3.4E4 

O~~~~~~~TT~~rrrr~~~~~~~,r~rrrr~rr~~~~~~~~TT~~~~rrrrrr~O.OEO 
36:00 36:06 36:12 36:18 36:24 36:30 36:36 

File:T981960 #1-629 Acq:18-APR-1998 08:32:29 EI+ 
430.9729 F:4 E:rp:NDB5US 
TRIANGLE LABS Te:rt:M23-0-2 T.LI#45399 
100 36:05 36:15 36:24 36:30 36:36 

80 

60 

40 

20 

36:42 36:48 36:54 37:00 37:06 37:12 37:18 
Voltage SIR 70T 

INJ. TIME = 08:32 

Time 

3 6: 52 3 7 · oo _,3_7,· o_6 _____ 3_7 ... =~1_9_,4. OE5 

3.2E5 

2.4E5 

1.6E5 

8.0E4 

04,~~rrrrrrrrrr~rrrr~rr~~rrrr~rrrr~rr~~TTTTTTTTTTTTT>T>~~,~,,,~~,~~O.OEO 
36:00 36:06 36:12 36:18 36:24 36:30 36:36 36:42 36:48 36:54 37:00 37:06 37:12 37:18 Time 

??Q 



Fi~e:T981960 #1-629 Acq:18-APR-1998 08:32:29 EI+ Vo~tage SIR 70T Noise:60 
441.7428 F:4 BSUB(256,30,-3.0) PKD(7,5,3,0.05%,240.0,1.00%,F,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:M23-0-2 TLI#45399 INJ. TIME = 08:32 
100 2.2E4 

90 2.0E4 

80 1.7E4 

70 1.5E4 

60 1.3E4 

50 1.1E4 

40 8.7E3 

30 6.5E3 

20 4.4E3 

10 2.2E3 

OI~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~=T~~~~~~~~~=LO.OEO 
36:00 37:00 38:00 39:00 40:00 41:00 

Fi~e:T981960 #1-629 Acq:18-APR-1998 08:32:29 EI+ Vo~tage SIR 70T Noise:59 
443.7399 F:4 BSUB(256,30,-3.0) PKD(7,5,3,0.05%,236.0,1.00%,F,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:M23-0-2 TLI#45399 INJ. TIME = 08:32 

42:00 Time 

100 1.6E4 

90 1.5E4 

80 1.3E4 

70 1.2E4 

60 9.9E3 

50 8.2E3 

40 6.6E3 

30 4.9E3 

20 3.3E3 

10 1.6E3 

01~~~~~~~~~~~~~=?~~~~~~~~~~~~~~~~~~~~~~~~¥=~~~~~0.0EO 
36:00 37:00 38:00 39:00 40:00 

Fi~e:T981960 #1-629 Acq:18-APR-1998 08:32:29 EI+ Vo~tage SIR 70T 
430.9729 F:4 Ezp:NDB5US 
TRIANGLE LABS Tezt:M23-0-2 TLI#45399 
100 35:5836:24 37:06 

41:00 42:00 

08:32 

Time 

4.1E5 

3. 7E5 

80 3.3E5 

70 2.9E5 

60 2.4E5 

50 2.0E5 

40 1.6E5 

30 1.2E5 

20 8.2E4 

10 4.1E4 

0~~-r-r,-,-~~.-~-.~-r-r,-.-.-.-~~-.-.-r-ro-.-.-r-~-.-.~-r-r,-.-~.-.-~-.-.~~O.OEO 
36:00 37:00 38:00 39:00 40:00 

Fi~e:T981960 #1-629 Acq:18-APR-1998 08:32:29 EI+ Vo~tage SIR 70T 
513.6775 F:4 Ezp:NDB5US 
TRIANGLE LABS Tezt:M23-0-2 TLI#45399 INJ. TIME 
100 

90 

80 

70 

60 

50 

40 

30 
36:41 

41:00 42:00 

08:32 

Time 

4.5E3 

4.1E3 

3.6E3 

3.2E3 

2. 7E3 

2.3E3 

1.8E3 

1.4E3 
20 

10 
9.1E2 

~~~~~~~~~~MM~~~~~~~~~~~~~4.5E2 
0 ·~~~~,-~~~~~-r,-~~~-r-.,-~~~~~~,-~~~~-.,-.-~~~~-.,-~~~~O.OEO 

36:00 37:00 38:00 39:00 40:00 41:00 42:00 Time 
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F~ e:T 
457.7377 F:4 
TRIANGLE 
100 

80 

60 

40 

20 

6.8E2 

5.5E2 

4.1E2 

2.7E2 

1.4E2 

0,_~-.-.~-.-,~--.-r-~.-.-.-~~-.~-.-,~--.-r-,-,-.-~.-~-.-.-.-,~--.-.-,-.-.-.-~O.OEO 
40:18 40:24 40:30 40:36 40:42 

Fi1e:T981960 #1-629 Acq:18-APR-1998 08:32:29 EI+ Voltage SIR 70T Noise:53 
459.7348 F:4 BSUB(256,30,-3.0) PKD(7,5,3,0.05%,212.0,1.00%,F,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:M23-0-2 TLI#45399 INJ. TIME = 08:32 
100 A3. 8E3 

80 

60 

40 A242.82 

20 

40:48 Time 

7.5E2 

6.0E2 

4.5E2 

A1. 78E3 3.0E2 

1.5E2 

0,_,_~-.-.~-.-.~--.-r-,-,-.-.-~~-.-.-.-.-,--.-r-~,-.-.-~-,-.-.-.-.~--r-r-.-,-.-~O.OEO 
40:18 40:24 40:30 40:36 40:42 40:48 Time 

File:T981960 #1-629 Acq:18-APR-1998 08:32:29 EI+ Voltage SIR 70T Noise:64 
469.7779 F:4 BSUB(256,30,-3.0) PKD(7,5,3,0.05%,256.0,1.00%,F,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:M23-0-2 TLI#45399 INJ. TIME = 08:32 
100" A5. 5E5 1.0E5 

80 8.3E4 

60 6.2E4 

40 4.1E4 

20 2.1E4 

04-~~~~~~~~~~.-.-.-,-;=~r=~~~~=,~~~~~~~~~~-T~-T-T~~~O.OEO 
40:18 40:24 40:30 40:36 40:42 

Fi1e:T981960 #1-629 Acq:18-APR-1998 08:32:29 EI+ Voltage SIR 70T Noise:58 
471.7750 F:4 BSUB(256,30,-3.0) PKD(7,5,3,0.05%,232.0,1.00%,F,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:M23-0-2. TLI#45399 INJ. TIME= 08:32 
100 A6. 9E5 

80 

60 

40 

20 

40:48 Time 

1.2E5 

9.9E4 

7.4E4 

4.9E4 

2.5E4 

oq_~~~~.-~~~~-.~-r-r~~;=~T=T=r=~~~~~~-r-F~~~~~~~.-~tO.OEO 
40:18 40:24 40:30 40:36 40:42 40:48 Time 

Fi1e:T981960 #1-629 Acq:18-APR-1998 08:32:29 EI+ Voltage SIR 70T 
430.9729 F:4 Ezp:NDB5US 
TRIANGLE LABS Tezt:M23-0-2 TLI#45399 INJ. TIME 08:32 
100 ~ ------ 40:29 40:37 40:51 

~------------------~,-----------
4.1E5 

80 3.3E5 

60 2.4E5 

40 1.6E5 

20 8.1E4 

0·,_.-.-.--.-,-.-.-.-r-.~-T-T-T-o-.-,-.-.-,-,~~r-r-r-r-r-r-,-.-.-.-.-.-,-.-.-.-.-~O.OEO 
40:18 40:24 40:30 40:36 40:42 40:48 Time 
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Owdiel I 330.9792 Peak top 
HeLglt .70 volts Span 200 ppt 

e na~~e 
rLLe name A:T981948 

---1----i Resolut Lon 10008 
~ ruaber 2 
looLzat Lon /lOde EI + 

SwLtchLng vctTirJE 
Ref. aasses 292.9825, 416.9768 

liiiiiiiiMM! A 293 J 331 S 3S8 
B~ K332 T3i'8 
C 3'! L 334 U 3/S 
D 316 ~ 340 Y 410 
E 318 H 342 
F 328 0 352 

1"""-r------1 G 322 P 354 
H 328 Q 356 
I 331 R ~ 

Ret: aass 416.9769 Pei< t~ 
HeLjt .17 volts Spi1 2£13 ppa 



Acq: 
303.9016 F:2 Exp:NDB5US 

tage SIR 70T 

Sample Text:M23-0-2 TLI#45399 INJ. TIME= 08:32 File Text:M23-0-2 TLI#» 
100 4.2E3 

50 2.1E3 

0 O.OEO 
24!00 24!12 

File:T981960 #1-720 Acq:18-APR-1998 
305.8987 F:2 Exp:NDB5US 
Sample Text:M23-0-2 TLI#45399 
100 

50 

24!24 24!36 24!48 
08:32:29 EI+ Voltage SIR 70T 

INJ. TIME= 

25!00 25!12 Time 

08:32 File Text:M23-0-2 TLI#» 
4.8E3 

2.4E3 

0 - ~ - 0. OEO 

24!00 24!12 24!24 
File:T981960 #1-720 Acq:18-APR-1998 08:32:29 
315.9419 F:2 Exp:NDB5US 
Sample Text:M23-0-2. TLI#45399 
100 

50 

24:01 

24!36 24!48 
EI+ Voltage SIR 70T 

INJ. TIME= 

24:36 

25!00 25!12 Time 

08:32 File Text:M23-0-2 TLI#» 
7.0El 

24:58 3.5E3 

0 j ~ --...----~-~~ ______..---- -=:;:::::;::---:- - ________. ~ ~ ~ -~ -- ~ t 0 . 0 EO 
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 

24!00 24!12 24!24 
File:T981960 #1-720 Acq:18-APR-1998 08:32:29 
317.9389 F:2 Exp:NDB5US 
Sample Text:M23-0-2 TLI#45399 
100Q 

50 

24:01 

24!36 24!48 
EI+ Voltage SIR 70T 

INJ. TIME= 

24:39 

25!00 25!12 Time 

08:32 File Text:M23-0-2 TLI#» 
8.6E3 

24:58 4 .3E3 

25:09 
~--·-~ / ~tO.OEO ~ l ~ ~~-:r~~~~~~~~~~~~~~~ . 0 i 1 1 1 1 1 1 1 

1 1 1 11 2 5: 12 T1.me 24!00 24!12 24!24 24!36 24!48 25!00 

(ij 

('!"') 

'-'1 



T=120 Acq:18-APR-1998 08:32:29 EI+ Voltage SIR 70T 
319.8965 F:2 Exp:NDB5US 
Sample Text:M23-0-2 TLI#45399 INJ. 08:32 File Text:M23-0-2 TLI#» 
100 1.4E3 

80 1.1E3 

60 8.6E2 

40 5.7E2 

20 2.9E2 

0 O.OEO 
24:00 25:00 26:00 27:00 Time 

File:T981960 #1-720 Acq:18-APR-1998 08:32:29 EI+ Voltage SIR 70T 
321.8936 F:2 Exp:NDB5US 
Sample Text:M23-0-2 TLI#45399 08:32 File Text:M23-0-2 TLI#» 
100 

80 
\1\)G .n'";. (hrv) _1. 7E3 

7_'->~'· ~ 
'-\\\."''~"' 60 

40~~~-T~~~--~~~----~~--~~~~~.A--~~~~~~~~A-----~~n-~----

20 .5E2. 

0 O.OEO 
24:00 25:00 26:00 

File:T981960 #l-720 Acq:l8-APR-1998 08:32:29 EI+ Voltage SIR 70T 
331.9368 F:2 Exp:NDB5US 

27:00 Time 

~ 
M 
C\l 

Sample Text:M23-0-2 TLI#45399 ·· .. I·NJ. TIME =i·,_. 08:32 File Text:M23-0-·2 .-TLI#'»~.i;; ''::. · ;,-:... 
100% 25;56 · · _6.2E5 .,J. 

80 5.0E5 

60 3.7E5 

40 2.5E5 

20 1.2E5 

0 O.OEO 
24:00 25:00 26:00 27:00 Time 



Acq: 18-APR-1998 08:32:29 EI+ VoTEage SIR 70'1' 
407.7818 F:4 Exp:NDB5US 
Sample Text:M23-0-2 TLI#45399 
100%. A4.05E3 

80 

60 

40 

20 

INJ. TIME = 08:32 File Text:M23-0-2 TLI#» 
1.6E3 

1.3E3 

9.5E2 

6 .3E2 

3 .2E2 

0 
' ~-.---.--.---.---.---.--.---.--~--~--~--~--~~--~--~--~--.---.--,.--.---.~O.OEO 

36!00 37!00 38!00 39:00 Time 
File:T981960 #1-629 Acq:l8-APR-1998 08:32:29 EI+ Voltage SIR 70T 
409.7789 F:4 Exp:NDB5US 
Sample Text:M23-0-2 TLI#45399 
100%. A2.97E3 

80 

60 

40 

20 

INJ. TIME = 08:32 File Text:M23-0-2 TLI#» 
1.4E3 

1.1E3 

8.4E2 

5.6E2 

2.8E2 

0 
' ' 36~00 ' 

~~--~---.--~--.-~~--~--.---~--.-~---.--~---.--~---.--.---~--~--.---.--,~O.OEO 
37:oo 38:oo 39:00 Time 

File:T981960 #1-629 Acq:l8-APR-1998 08:32:29 EI+ Voltage SIR 70T 
417.8253 F:4 Exp:NDB5US 
Sample Text:M23-0-2 TLI#45399 
100%. 35:47 

INJ. TIME= 08:32 File Text:M23-0-2 TLI#» 
1.3E5 

~1.0E5 

l7.7E4 
37:18 

40 5.1E4 

20 2.6E4 

0 O.OEO 
36!00 37!00 38!00 39:00 Time 

lf') 
('I") 

C\J 



Acq: 
457.7377 F:4 Exp:NDB5US 

EI+ Voltage SIR 70T 

Sample Text:M23-0-2 TLI#45399 INJ. TIME= 08:32 File Text:M23-0-2 TLI#» 
100 40A 23 1. OE3 

80 . ~. 8 .1E2 

60 ~ 39:33tfi44 -~A,nj AA • 41~00~1;12 41;34 ... 6.1E2 
. r./VV\f\/\J\fJ'JC\./7 I ru \14I4YV\fCJ\.)7"VW VV\JVVV\ZV\/..NV'F:JIVV~\ /J\A f. 

40 ~ ..~o 4.1E2 

20 2.0E2 

0 0. OEO 
39!00 40!00 41!00 

File:T981960 #1-629 Acq:18-APR-1998 08:32:29 EI+ Voltage SIR 70T 
459.7348 F:4 Exp:NDB5US 
Sample Text:M23-0-2 TLI#45399 INJ. TIME= 
100 

80~ 39:17 

60 

40 

20 

42:00 Time 

08:32 File Text:M23-0-2 TLI#» 
1.1E3 

9.0E2 

6.8E2 

4.5E2 

2.3E2 

0 O.OEO 
39:00 40:00 41:00 42:00 Time 

File:T981960 #1-629 Acq:18-APR-1998 08:32:29 EI+ Voltage SIR 70T 
469.7779 F:4 Exp:NDB5US 
Sample Text:M23-0-2 TLI#45399 INJ. TIME = 08:32 File Text:M23-0-2 TLI#» 
100% 40:21 _1.0E5 

80 8.3E4 

60 6.2E4 

40 4.1E4 

20 2.1E4 

0 O.OEO 
39:oo 40:00 41:oo 42:00 Time 

c· 
('V'~ 

c~ 



TLI Project: 45399 
Client Sample: M23-0-2 

Method 23 TCDD/TCDF Analysis (DB-225) 
Analysis File: P981311 

Client Project: r012.002/Lime Kiln 
Sample Matrix: M23 Date Received: 04/01/98 
TLI ID: 204-92-6A-D Date Extracted: 04/03/98 

Date Analyzed: 04/16/98 

Sample Size: 1.000 Dilution Factor: nla 
Dry Weight: nla Blank File: U980780 
GC Column: DB-225 Analyst: ML 

2,3,7,8-TCDF 0.01 

Spike File: SPC2NF04 
ICal: PF24098 
ConCal: P981302 

% Moisture: nla 
%Lipid: nla 
% Solids: nla 

0.67 22:25 JB_ 

2.2 54.0 40%-130% 0.79 22:24 

0.79 21:18 

Data Reviewer:----.-_....__ ____ 04/20/98 

Triangle Laboratories, Inc.® 
801 Capitola Drive • Durham, North Carolina 27713 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

Page I of! C2NF _PSR v2.02. LARS 6.11.00 

Printed: 21 :28 04/20/98 

23':' 



Initial .... Date ... 

Data Review By: 
*- w 4\.~ _! __ !__ 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. 

04/20198 

Compound/ 

1 Listing of P981311B.dbf 

Matched GC Peaks I Ratio I Ret. Time 

0.15 

M_Z .... QC.Log Omit Why .. RT. OK Ratio Total.Area ... Area.Peak.1 .. Area.Peak.2 .. Rel.RT Compound.Name .. ID .. Flags. 

TCDF 

304-306 

304-306 

13Cl2-TCDF 

316-318 

316-318 

0.65-0.89 

DC NL 0:00 RO 0.90 

17:52 RO 0.93 

18:51 0.69 

DC SN 19:00 RO 0.19 

19:06 0.70 

DC SN 19:18 RO 0.55 

DC SN 19:33 0.74 

19:43 RO 0.59 

DC SN 19:52 RO 1.50 

20:02 0.86 

20:33 0.71 

21:00 RO 0.58 

21:14 RO 0.48 

DC SN 21:27 0.82 

21:52 RO 0.92 

DC SN 22:18 RO 1.07 

22:25 

23:06 

11 Peaks 

0.67 

0.66 

DC NL 

0.65-0.89 

0:00 RO 1.00 

DC WL 20:59 

DC WL 21:14 

22:24 

23:04 

0.84 

0.83 

0.79 

0.81 

DC WH 23:27 RO 2.28 

DC WH 24:25 0.73 

2 Peaks 

0.18 

0.74 

0.81 

0.11 

0.78 

0.39 

0.33 

0.55 

0.11 

0.95 

1.66 

0.60 

0.57 

0.40 

0.44 

0.27 

0.70 

0.48 

8.28 

0.18 

0.81 

2.38 

229.80 

0.49 

0.32 

3. 71 

230.29 

0.39 

0.33 

0.32 

0.24 

0.44 

0.69 

0.26 

0.25 

0.23 

0.28 

0.19 

101.27 

0.22 

0. 790-1.102 

0.000 

0.42 0.798 

0.48 0.842 

0.848 

0.46 0.853 

0.862 

0.873 

0.41 0.880 

0.887 

0.51 0.894 

0.97 0.917 

0.45 0.938 

0.52 0.948 

0.958 

0.25 0.976 

0.996 

0.42 1.001 2378-TCDF 

0.29 1.031 

0.955-1.045 

0.000 

0.937 

0.948 

J 

J 

J 

J 

J 

J 

J 

J 

AN J 

J 

128.53 1.000 13Cl2-2378-TCDF ISO 

0.27 1. 030 

1.047 

1.090 

----------------------- Above: TCDF I TCDD Follows ----------------------

13C12-TCDD 

332-334 

332-334 

DC NL 

0.65-0.89 

0:00 RO 1.11 

19:53 RO 0.97 

21:01 

21:18 

22:01 

4 Peaks 

0.75 

0.79 

0.75 

0.16 

0.55 

169.88 

316.91 

1.38 

488.72 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive • Durham, North Carolina 2n13 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

0.30 

72.68 

139.63 

0.59 

0.905-1.095 

0.000 

0.31 0.946 

97.20 1.000 13C12-2378-TCDD IS1 

177.28 1.013 13C12-1234-TCDD RS1 

0.79 1.048 

Printed: 21 :28 04/20/98 



Page No. 

04/20/98 

Compound/ 

2 Listing of P981311B.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. 

Colunm 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 

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 

OK -RO=Ratio Outside Limits <M-Below Method Detection Limit T-Time Changed 

Rel.RT-Relative Retention Time NL-Channel Specific Noise Level M-Peak Area Changed 

N-Name 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: 21:28 04/20/98 
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Ezp:DB225 
TRIANGLE LABS Tert:M23-0-2 TLI#45399 
100 

95 

90 

85 

80 

75 

70 

65 

60 

55 

50 

45 

40 

35 

30 

25 

20 

15 

10 

5 

21:14 

21:52 

21:27 

21:39 

J ' 

22:25 

p 

1. 7E3 

l.6E3 

1.5E3 

l.4E3 

l.3E3 
23:06 

1.3E3 

l.2E3 

l.lE3 

23:45 l.OE3 

9.2E2 

8.4E2 

7.5E2 

6.7E2 

5.9E2 

5.0E2 

4.2E2 

3.3E2 

2.5E2 

1.7E2 

8.4El 

0 O.OEO 
21:00 21:12 21:24 21:36 21:48 22:00 22:12 22:24 22:36 22:48 23:00 23:12 23:24 23:36 23:48 24:00 Time 

File:P9813ll #l-1006 Acq:l6-APR-1998 21:24:46 EI+ Voltage SIR 70P 
315.9419 Ezp:DB225 
TRIANGLE LABS Tert:M23-0-2 T.LI#45399 
100 22·24 2.6E5 

95 2.4E5 

90 2.3ES 

85 2.2ES 

80 2.1ES 

75 1.9E5 

70 1.8ES 

65 1.7ES 

60 1.5E5 

55 1.4ES 

SO 1.3ES 

45 1.2ES 

40 l.OE5 

35 9.0E4 

30 7.7E4 

25 6.4E4 

20 5.1E4 

15 3.9E4 

10 2.6E4 

5 l.3E4 

0 O.OEO 
21:00 21:12 21:24 21:36 21:48 22:00 22:12 22:24 22:36 22:48 23:00 23:12 23:24 23:36 23:48 24:00 Tillie 



TRIANGLE LABS 
100 

80 

60 

40 

20 

A3.27E3 

A2.39E 
.69E3 

1.5E3 

A6.85E3 
1.2E3 

A2.56E3 
8.9E2 

Al.90E3 
5.9E2 

3.0E2 

0~~.-~~~~~-r-r~~~.-~~~~-.~~-r-r~-.~~~~T-.-~~~~~-r~~~~~O.OEO 
19:00 20:00 

File:P981311 #1-1006 Acq:16:-APR-1998 21:24:46 EI+ Volt:age SIR 70P Noise:49 
305.8987 BSUB(256,30,-3.0) PXD(5,3,1,0.10%,196.0,0.00%,F,F) Ezp:DB225 
TRIANGLE LABS Tezt::M23-0-2 TLI#45399 
100 A9. 8E3 

80 A4 .84E3 A4.52E3 

60 A4.16E3 
A2.93E3 

40 

20 

Time 

1.9E3 

1.5E3 

1.1E3 

7.7E2 

3.8E2 

0'~~~~~~~~-r~~~~.-~~~ro~-.~~~~~~~~~~r-~ro~~~~~~~~~O.OEO 
18:00 19:00 20:00 21:00 22:00 23:00 

Fi1e:P981311 #1-1006 Acq:16~APR-1998 21:24:46 EI+ Volt:age SIR 70P Noise:48 
315.9419 BSUB(256,30,-3.0) PKD(5,3,1,0.10%,192.0,0.00%,F,F) Ezp:DB225 
TRIANGLE LABS Tezt::M23-0-2 TLI#45399 
100 A1. 1E6 

80 

60 

40 

20 
; 

0 
18:00 19:00 20:00 21:00 22:00 23:00 

Fi1e:P981311 #1-1006 Acq:16~APR-1998 21:24:46 EI+ Volt:age SIR 70P Noise:51 
317.9389 BSUB(256,30,-3.0) PKD(5,3,1,0.10%,204.0,0.00%,F,F) Ezp:DB225 
TRIANGLE LABS Tezt::M23-0-2.TLI#45399 
100 A1. 9E6 

80 

60 

40 

20 

24:00 25:00 Time 

2.6E5 

2.1E5 

1.5E5 

l.OE5 

5.1E4 

3.2E5 

2.6E5 

1.9E5 

1.3E5 

6.5E4 

0·~~~~~~~~.-r-r-r-~~_,-,-,-,~~~~~~~-.~~~-r-r-r-r-r-r~~-r-r~~~~~O.OEO 
18:00 19:00 ... 20:00 21:00 22:00 

Fi1e:P981311 #1-1006 Acq:16~APR-1998 21:24:46 EI+ Vo1t:age SIR 70P 
375.8364 Ezp:DB225 
TRIANGLE LABS Tezt::M23-0-2 TLI#45399 
100 17·57 

80 

60 

40 

20 

23:00 24:00 25:00 Time 

2.0E3 

1.6E3 

1.2E3 

8.1E2 

4.0E2 

0·~~.-~roro-.~~-r~~~.-~~r-ro-,-.~~~-r-.~~~~~~r-r-ro-.-.~~-r~-r~O.OEO 
18:00 19:00 20:00 21:00 22:00 23:00 24:00 25:00 Time 

241 



TRIANGLE LABS 
100 

80 

60 

40 A4.10E3 

19:00 20:00 21:00 22:00 23:00 
File:P9813ll #l-1006 Acq:l6-APR-l998 21:24:46 EI+ Voltage SIR 70P Noise:40 
321.8936 BSUB(256,30,-3.0) PKD(5,3,1,9.10%,160.0,0.00%,F,F) Ezp:DB225 
TRIANGLE LABS Tezt:M23-0-2.T.LI#45399 
100 

80 

60 

40 A5.50E3 

19:00 20:00 21:00 22:00 23:00 
File:P981311 #1-1006 Acq:16.-APR-1998 21:24:46 EI+ Voltage SIR 70P Noise:40 
327.8847 BSUB(256,30,-3.0) PKD(5,3,1,0.10%,160.0,0.00%,F,F) Ezp:DB225 
TRIANGLE LABS Tezt:M23-0-2 TLI#45399 
100 Al. OE6 

80 

60 

40 

20 

19:00 20:00 21:00 22:00 23:00 
File:P98131l #1-1006 Acq:l6.-APR-1998 21:24:46 EI+ Voltage SIR 70P Noise:52 
331.9368 BSUB(256,30,-3.0) PKD(5,3,1,0.10%,208.0,0.00%,F,F) Ezp:DB225 
TRIANGLE LABS Tezt:M23-0-2 T.LI#45399 
100 A1. OE6 

80 

60 
A7.27E5 

40 

20 

3. 7E3 

3.0E3 

2.2E3 

l.5E3 

7.5E2 

O.OEO 
24:00 Time 

3.9E3 

3.1E3 

2.3E3 

1.6E3 

7.8E2 

O.OEO 
24:00 Time 

4.5E5 

3.6E5 

2.7E5 

1.8E5 

8.9E4 

O.OEO 
24:00 Time 

r-3. 7E5 

r-3.0E5 

2.2E5 

1.5E5 

7.5E4 

O.OEO 
24 ~ 00 

0~~~.--r-r~~~-.~~~~~~r~~~~~~~~--~~~~~~~~.--r~~~ 
19:00 20:00 21:00 22:00 23~00 

File:P981311 #l-1006 Acq:'l6-APR-l998 21:24:46 EI+ Voltage SIR 70P Noise:43 
333.9338 BSUB(256,30,-3.0) PKD(5,3,1,0.10%,172.0,0.00%,F,F) Ezp:DB225 
TRIANGLE LABS Tezt:M23-0-2 TLI#45399 
100.l A1. 7E6 

80 

60 A9. 72E5 

40 

20 

24:00 

Time 

4. 7E5 

3. 7E5 

2.8E5 

l.9E5 

I-9.3E4 

O.OEO 
Time 

24 " 



Fi~e:P981311 #1-1006 Acq:16-APR-1998 21:24:46 EI+ Vo~tage SIR 70P 
303.9016 Ezp:DB225 
TRIANGLE LABS Tezt:M23-0-2 TLI#45399 
100 18:51 20·02 

80 

20 

18:00 19:00 20:00 
Fi~e:P981311 #1-1006 Acq:16~APR-1998 
315.9419 Ezp:DB225 , 
TRIANGLE LABS Tezt:M23-0-2:TLI#45399 
100 

80 

60 

40 

21:00 22:00 
21:24:46 EI+ Vo~tage SIR 70P 

22·24 

23:00 24:00 

2.2E3 

1.8E3 

1.3E3 

8.8E2 

4.4E2 

2.6E5 

2.1E5 

1.5E5 

l.OE5 

20 5.1E4 

0~~.-~~~~~-r-r~~~,-~~.-.-~~~~-T-r-r~~~~~.-~~~~~-T~~-r~~O.OEO 
18:00 19:00 20:00 

File:P981311 #1-1006 Acq:l6-APR-1998 
319.8965 Ezp:DB225 
TRIANGLE LABS Tezt:M23-0-2.TLI#45399 
100 18·40 

80 

21:00 22:00 23:00 
21:24:46 EI+ Voltage SIR 70P 

24:00 25:00 Time 

4.4E3 

3.5E3 

60 2.6E3 
19:16 

40 1. 8E3 

20 18:13 21:56 22:5223:17 23:57 24 ' 26 8.8E2 
'-""-"""""-l-

o~.-.---~~~.-.-.-.--r-r-r-r-r-r-r-r-r-o~~_,-,-,-,-,~~~~~r-r-r-~~--.-~~~-r-.,rO.OEO 
18:00 19:00 20:00 

File:P981311 #1-1006 Acq:16-APR-1998 
331.9368 Ezp:DB225 
TRIANGLE LABS Tezt:M23-0-2 TLI#45399 
100.! . 

80 

60 

21:00 22:00 
21:24:46 EI+ Voltage SIR 70P 

21·18 

21:01 

23:00 24:00 25:00 Time 

3.8E5 

3.0E5 

2.3E5 

40 1.5E5 

20 7.5E4 

0·~~~~~~~~.-r-~~~~~_,-,-,-,~~~~~~~~~~-r-r-r-r-r-r~~~~~~~-r~O.OEO 
18:00 19:00 20:00 21:00 22:00 23:00 

File:P981311 #1-1006 Acq:16-APR-1998 21:24:46 EI+ Voltage SIR 70P 
292.9825 Ezp:DB225 
TRIANGLE LABS Tezt:M23-0-2 TLI#45399 
100 18:23 19:19 19:48 20:21 

80 

60 

24:00 25:00 Time 

8.4E5 

6.7E5 

5.0E5 

40 3.3E5 

20 1.7E5 

0~~.-.-.-.-.-.-.-~~-,-,-,-,~~~~-.~~~~-r-.-r-r-r-r-r-r-r-r-r-r-r-r-r-r-r-r-r~O.OEO 
18:00 19:00 20:00 

File:P981311 #l-1006 Acq:l6-APR-1998 
330.9792 Ezp:DB225 . 
TRIANGLE LABS Tezt:M23-0-2 TLI#45399 
100 18:08 18:40 ' 19:55 

80 

60 

40 

21:00 22:00 23:00 24:00 
21:24:46 EI+ Voltage SIR 70P 

25:00 Time 

9.9E5 

7.9E5 

5.9E5 

4.0E5 

20 2.0E5 

0~~.-~-,~~-r-r-r~,-~~~.-.-~~-,~~-r-r-r-r,-,-~T-r-r-~-,-,-,~~-r-r-r~O.OEO 
18:00 19:00 20:00 21:00 22:00 23:00 24:00 25:00 Time 

I"' If ....... . . 



Ref I laSS 292.9825 Peic t~ 
Hei4i .13 vd..ts Spi'l 298 wa 

ea nate 
flle naae A:P981311 

f--+------t Resolli.loo 1£«t3 
~ lUtEr 1 
Ioolzat Loo m EI + 

Swltch~ YCt Tf« 
Ref 1 laSses 292~9825, B~97S1 

..._~ A 292~9825 J 3:1~9792 
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Pages 245 through 297 from the Triangle Laboratories, Inc. analytical report 
have been excluded by PES since these pages present results for samples 

collected at another lime kiln facility during the same mobilization. 



TLI Project: 45399 Method 23 PCDD/PCDF Analysis (a) 
Client Sample: M23-FB-1 

Client Project: r012.002/Lime Kiln 
Sample Matrix: M23 Date Received: 04/01198 
TLIID: 204-92-9A-D Date Extracted: 04/03/98 

Date Analyzed: 04/18/98 

Sample Size: 1.000 Dilution Factor: n/a 
Dry Weight: n/a Blank File: U980780 
GC Column: DB-5 Analyst: DL 

2,3, 7,8-TCDD ND 0.003 
1,2,3, 7,8-PeCDD ND 0.005 
1,2,3,4,7,8-HxCDD ND 0.005 
1,2,3,6,7,8-HxCDD ND 0.005 
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 ND 0.006 

2,3,7,8-TCDF ND 0.002 
1,2,3,7,8-PeCDF ND 0.004 
2,3,4, 7 ,8-PeCDF ND 0.004 
1,2,3,4, 7,8-HxCDF ND 0.003 
1,2,3,6, 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 0.005 
1,2,3,4,6, 7,8,9-0CDF ND 0.004 

Total TCDD ND 0.003 
Total PeCDD ND 0.005 
Total HxCDD ND 0.005 
Total HpCDD ND 0.005 

Total TCDF ND 0.002 
Total PeCDF ND 0.004 
Total HxCDF ND 0.004 
Total HpCDF ND 0.005 

Page 1 of2 

Triangle Laboratories, Inc.® 
801 Capitola Drive • Durham, North Carolina 27713 
Phone: (919) 544-5729 • Fax: (919} 544-5491 

Analysis File: 5982307 

Spike File: SPMIT204 
I Cal: SF51078 
ConCal: 8982303 

%Moisture: n/a 
%Lipid: n/a 
%Solids: n/a 

Mrr2_PSR vi.04. LARS 6.11.00 

Printed: 20:27 04/20/98 



TLI Project: 
Client Sample: 

13C12-2,3, 7,8-TCDF 
13C1r2,3,7,8-TCDD 
13C 12-1.2,3, 7 ,8-PeCDF 
13C 12-1,2,3, 7 ,8-PeCDD 
13C12-1,2,3,6, 7,8-HxCDF 
13C12-1,2,3,6,7,8-HxCDD 
13C12-1,2,3,4,6,7,8-HpCDF 
13Ct2-1,2,3,4,6,7,8-HpCDD 
13Ct2-1,2,3,4,6,7,8,9-0CDD 

13Ct2-2.3,4, 7 ,8-PeCDF 
13C!2-1,2,3,4, 7,8-HxCDF 
13C12-1,2,3,4, 7,8-HxCDD 
13C12-1,2,3,4,7,8,9-HpCDF 

37C4-2,3,7,8-TCDD 

13C12-1,2,3,7,8,9-HxCDF 
13C12-2,3A,6, 7 ,8-HxCDF 

13Ctz-1,2,3,4-TCDD 
13C12-1,2,3, 7,8,9-HxCDD 

45399 
M23-FB-1 

3.0 
2.5 
2.8 
3.3 
2.9 
3.7 
3.2 
4.2 
9.5 

4.2 
3.6 
3.7 
4.4 

3.7 

3.4 
3.5 

74.4 
63.1 
70.1 
83.6 
72.8 
91.7 
80.5 

106 
119 

106 
90.4 
92.9 

110 

93.5 

84.9 
87.4 

Method 23 PCDD/PCDF Analysis (a) 
Analysis File: 5982307 

40%-130% 
40%-130% 
40%-130% 
40%-130% 
40%-130% 
40%-130% 
25%-130% 
25%-130% 
25%-130% 

40%-130% 
40%-130% 
40%-130% 
25%-130% 

40%-130% 

40%-130% 
40%-130% 

0.72 
0.80 
1.52 
1.48 
0.50 
1.21 
0.41 
1.02 
0.86 

1.54 
0.50 
1.21 
0.42 

0.50 
0.50 

0.81 
1.21 

25:15 
25:58 
29:11 
30:13 
32:45 
33:27 
35:46 
36:51 
40:45 

29:53 
32:39 
33:22 
37:23 

25:59 

34:04 
33:16 

25:47 
33:47 

Data Reviewer:----:,.---~+---------- 04/20/98 

Triangle Laboratories, Inc.® 
801 Capitola Drive • Durham, North Carolina 2n13 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

Page 2of2 MIT2_PSR vL04. LARS 6.11.00 

Printed: 20:27 04_{g<!JJ!3) 



Initial .... Date ... 

Data Review By: \(- J\ /~/~()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. 

04/20/98 

Compound/ 

1 Listing of S982307B.dbf 

Matched GC Peaks I Ratio I Ret. Time 

0.15 

M_Z .... QC.Log Omit Why .. RT. OK Ratio Total.Area ... Area.Peak.1 .. Area.Peak.2 .. Rel.RT Compound.Name .. ID .. Flags. 

TCDF 

304-306 

304-306 

13C12-TCDF 

316-318 

316-318 

TCDD 

320-322 

320-322 

37Cl-TCDD 

328 

328 

13C12-TCDD 

332-334 

332-334 

DC 

DC 

DC 

DC 

DC 

DC 
DC 

DC 

DC 

DC 

DC 

DC 

DC 

NL 
SN 

WH 

0 

NL 

WL 

3 

NL 

SN 
SN 

SN 

SN 

SN 

0 

NL 

3 

NL 

4 

0:00 

24:42 

27:24 

Peaks 

0:00 

24:13 

24:51 

25:15 

25:41 

Peaks 

0:00 

25:15 

25:26 

25:59 

26:16 

26:27 

Peaks 

0:00 

24:37 

25:59 

26:39 

Peaks 

0:00 

24:49 

25:47 

25:58 

26:17 

Peaks 

0.65-0.89 

RO 1.11 0.16 

RO 1.27 0.19 

RO 1.60 0.18 

0.00 

0.65-0.89 

RO 0.59 0.23 

0.69 9.05 

0.76 2.97 1.28 

0.72 547.80 229.40 

0.73 1.87 0.79 

552.64 

Above: TCDF I TCDD Follows 

0.65-0.89 

RO 1. 00 

RO 3.10 

RO 1.00 

RO 0.41 

RO 1.17 

RO 1. 75 

0.65-0.89 

RO 2.36 

RO 1.11 

0.81 

0.80 

RO 0.93 

0.14 

0.18 
0.14 

0.37 

0.11 

0.07 

0.00 

0.13 

1.67 

316.86 

0.37 

318.90 

0.19 

1.54 

513.06 

357.14 

4.73 

876.47 

1. 67 

316.86 

0.37 

0.97 

229.03 

158.88 

2.47 

0.873-1.075 

0.000 

0.978 

1.085 

0.960-1.040 

0.000 

0.959 

1.69 0.984 

318.40 1.000 13C12-2378-TCDF ISO 

1.08 1.017 

0. 899-1.046 
0.000 

0.972 

0.979 

1.001 2378-TCDD AN 
1.012 

1. 019 

0.923-1.077 
0.000 

0.948 

1.001 37Cl-TCDD 

1.026 

0.923-1.077 

0.000 

0.87 0.956 

284.03 0.993 13Cl2-1234-TCDD 

198.26 1.000 13C12-2378-TCDD 

2.67 1.012 

CLS 

RSl 

IS1 

----------------------- Above: TCDD I PeCDF Follows ---------------------

PeCDF 

340-342 

1. 32-1.78 

DC NL 0:00 RO 1.00 0.13 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive • Durham, North Carolina 27713 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

0.928-1.063 

0.000 

Printed: 20:27 04/20/98 
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Page No. 2 

04/20/98 

Compound/ 

M_Z .... QC.Log 

340-342 

13C12-PeCDF 

352-354 

352-354 

PeCDD 

356-358 

356-358 

13C12-PeCDD 

368-370 

368-370 

HxCDF 

374-376 

374-376 

13C12-HxCDF 

384-386 

Listing of S982307B.dbf 

Matched GC Peaks I Ratio I Ret. Time 

Omit Why .. RT. OK Ratio Total . Area ... Area.Peak.l.. 

DC SN 27:09 RO 0.44 0.13 

DC SN 29:53 RO 1.00 0.10 

DC SN 30:03 RO 1.18 0.21 

DC SN 30:09 1. 33 0.14 

0 Peaks 0.00 

1.32-1.78 

DC NL 0:00 RO 1.00 0.15 

28:19 1.45 12.41 7.34 

28:48 1. 66 0.85 0.53 

29:11 1. 52 387.08 233.77 

29:19 RO 1. 30 2.01 1.22 

29:28 1. 35 2.58 1.48 

29:53 1. 54 397.87 241.02 

DC SN 30:14 RO 3.13 0.38 

30:51 1. 68 1.10 0.69 

7 Peaks 803.90 

---------------------- Above: PeCDF I PeCDD Follows 

1.32-1.78 

DC NL 0:00 RO 0.90 0.15 

DC SN 29:32 RO 2.73 0.28 

DC SN 30:13 RO 1.83 0.15 

DC SN 30:47 1. 67 0.24 

DC WH 31:04 1.63 0.21 

DC WH 31:11 RO 3.00 0.10 

0 Peaks 0.00 

1.32-1.78 

DC NL 0:00 1. 50 0.15 

29:09 1.42 0.58 0.34 

29:16 1. 59 0.70 0.43 

30:13 1.48 256.04 152.79 

30:21 1.47 21.10 12.57 

4 Peaks 278.42 

---------------------- Above: PeCDD I HxCDF Follows 

1.05-1.43 

DC NL 0:00 1. 33 0.21 

DC SN 31:50 RO 2.00 0.20 

DC SN 31:58 RO 5.00 0.02 

DC SN 32:11 1.20 0.11 

DC SN 32:40 RO 0.62 0.14 

0 Peaks 0.00 

0.43-0.59 

DC NL 0:00 RO 0.80 0.30 

31:41 0.44 3.76 1.15 

31:48 0.50 5.57 1. 86 

32:39 0.50 321.34 107.51 

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. 

0.930 

1.024 23478-PeCDF AN 

1. 030 

1. 033 

0. 863-1.137 

0.000 

5.07 0.970 

0.32 o. 987 

153.31 1.000 13Cl2-PeCDF 123 IS2 

0.94 1.005 

1.10 1.010 

156.85 1.024 13Cl2-PeCDF 234 SUR! 

1. 036 

0.41 1.057 

---------------------
0. 937-1.022 

0.000 

0.977 

1.000 12378-PeCDD AN 

1.019 

1.028 

1.032 

0. 868-1.132 

0.000 

0.24 0.965 

0.27 0. 969 

103.25 1.000 13Cl2-PeCDD 123 IS3 

8.53 1.004 

---------------------
0.963-1.048 

0.000 

0.972 

0.976 

0.983 

0.997 123478-HxCDF AN 

0.878-1.122 

0.000 

2.61 0. 967 

3. 71 0.971 

213.83 0.997 13C12-HxCDF 478 SUR2 

Printed: 20:27 04/20/98 
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Page No. 
04/20/98 

Compound/ 

3 Listing of S982307B.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.Name .. ID .. Flags. 

384-386 

HxCDD 

390-392 

390-392 

13C12-HxCDD 

402-404 

402-404 

32:45 
33:04 

33:16 

33:26 

34:04 

8 Peaks 

0.50 

0.48 

0.50 

0.51 

0.50 

349.73 

0.62 

415.42 

0.98 

324.41 
1,421. 83 

116.36 
0.20 

138.46 

0.33 

108.00 

Above: HxCDF I HxCDD Follows 

1.05-1.43 

DC NL 0:00 1.13 

DC SN 32:40 RO 2.30 

DC 
DC 

DC 

DC 

DC 

DC 

SN 32:45 RO 
SN 32:50 RO 

SN 33:16 RO 

SN 33:24 

5.00 
1. 50 
3.00 

1.17 

0.67 

0.60 
SN 33:33 RO 

SN 33:41 RO 
DC SN 33:51 RO 1.50 
DC SN 33:54 RO 0.17 

0 Peaks 

DC NL 0:00 

32:52 

33:22 

33:27 
33:47 
34:04 

34:13 
6 Peaks 

1. 05-1.43 

1. 30 

1.24 

1. 21 
1. 21 
1.21 
1. 32 
1.24 

0.17 

0.22 

0.11 
0.13 

0.18 

0.13 

0.07 
0.05 

0.04 
0.04 
0·.00 

0.23 

1.50 

272.54 

319.20 
376.77 

0.51 
0.56 

971.08 

0.83 

149.14 

175.05 
205.99 

0.29 
0.31 

233.37 

0.42 

276.96 

0.65 

216.41 

1.000 13C12-HxCDF 678 IS4 

1.010 
1.016 13C12-HxCDF 234 ALT2 

1.021 
1.040 13C12-HxCDF 789 ALT1 

0.958-1.014 

0.000 

0.977 

0. 979 
0.982 

0. 995 
0.999 123478-HxCDD 

1.003 

1.007 
1.012 123789-HxCDD 

1.013 

0. 970-1.030 

0.000 

0.67 0.983 
123.40 0.998 13C12-HxCDD 478 SUR3 

144.15 
170.78 

0.22 
0.25 

1.000 13C12-HxCDD 678 ISS 
1.010 13C12-HxCDD 789 RS2 

1.018 
1.023 

---------------------- Above: HxCDD I HpCDF Follows ---------------------

HpCDF 
408-410 

408-410 

D 

13C12-HpCDF 
418-420 

418-420 

DC NL 
d SN 

0.88-1.20 
0:00 1.00 

35:45 RO 0.84 
DC SN 36:10 

0 Peaks 

1.10 

0.37-0.51 
DC NL 0:00 RO 0.79 

35:46 0.41 

37:23 0.42 
2 Peaks 

0.24 
1.20 

0.21 
0.00 

0.27 

256.84 

226.13 
482.97 

74.52 

66.79 

0. 997-1.051 
0.000 
1.000 

1.011 

0. 944-1.112 
0.000 

182.32 1.000 13C12-HpCDF 678 IS6 

159.34 1.045 13C12-HpCDF 789 SUR4 

---------------------- Above: HpCDF I HpCDD Follows ---------------------

HpCDD 
424-426 

0.88-1.20 
DC NL 0:00 RO 1.25 

DC SN 36:53 RO 0.42 
DC SN 37:01 0.88 

0.16 
0.16 

0.15 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive • Durham, North Carolina 2n13 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

0. 976-1.005 

0.000 
1.001 1234678-HpCDD AN 

1. 005 

Printed: 20:27 04/20/98 
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Page No. 

04/20/98 

Compound/ 

4 Listing of S982307B.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. Name .. 

DC WH 37:08 1.00 0.16 1.008 

DC WH 37:17 RO 2.67 0.06 1.012 

424-426 0 Peaks 0.00 

13C12-HpCDD 0.88-1.20 0.973-1.027 

436-438 DC NL 0:00 1. 06 0.33 0.000 

36:51 1.02 294.43 148.47 145.96 1.000 13C12-HpCDD 

DC SN 37:08 RO 1. 67 0.37 1.008 

436-438 1 Peak 294.43 

---------------------- Above: HpCDD I Octa-CDD and CDF Follows ----------

OCDF 

442-444 

442-444 

OCDD 

458-460 

458-460 

D 

13C12-0CDD 

470-472 

DC 

DC 

DC 

DC 

DC 

DC 

DC 

DC 

DC 

DC 

DC 
d 

DC 

NL 0:00 

WL 36:38 

SN 36:46 

SN 37:53 

SN 40:10 

SN 40:34 

SN 40:37 
SN 40:55 

SN 42:29 

SN 42:42 

0 Peaks 

NL 0:00 
SN 40:48 

0 Peaks 

NL 0:00 

0.76-1.02 0.902-1.098 

0.90 0.19 o.ooo 
RO 0.41 0.19 0.899 

RO 0.38 0.06 0.902 

RO 0. 38 0.11 0.930 

RO 0.29 0.08 0.986 

RO 0.23 0.06 0. 996 

RO 0.67 0.08 0.997 

RO 0.29 0.23 1.004 

RO 0.70 0.15 1. 043 

1.00 0.20 1. 048 

0.00 

0. 76-1.02 0. 902-1.098 

1.00 0.16 0.000 

RO 1.24 0.47 1.001 

0.00 

0. 76-1.02 0. 996-1.004 

1.00 0.14 0.000 

40:45 0.86 449.78 207.59 242.19 1.000 13C12-0CDD 

DC WH 41:17 

470-472 1 Peak 

Column Description ........... . 

M_Z -Nominal Ion Mass(es) 
.. RT. -Retention Time (mm:ss) 

Rat.1 -Ratio of MIM+2 Ions 

RO 

OK -RO=Ratio Outside Limits 
Rel.RT-Relative Retention Time 

*** End of Report *** 

0.53 0.64 

449.78 

"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 

1.013 

QC Log Desc ........ . 

A-Peak Added 
K-Peak Kept 

D-Peak Deleted 

T-Time Changed 

M-Peak Area Changed 
N-Name Changed 

X-Ether Interference 

678 

ID .. Flags. 

IS7 

ISS 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive • Durham, North Carolina 2n13 Printed: 20:27 04/20/98 
Phone: (919) 544-5729 • Fax: (919) 544·5491 



Fi~e:S982307 #~-746 Acq:£8-APR-1998 ~2:55:25 EI+ Vo~tage SIR 70S Noise:49 
303.9016 F:2 BSUB(256,30,-3.0) PKD(9,5,5,0.05%,~96.0,1.00%,F,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:TLI#45399 M23-FB-1 INJ. TIME = 12:58 
100 

80 

60 

40 

20 

A2.22E3 

8.6E2 

6.9E2 

5.2E2 

3.4E2 

1.7E2 

O~r-~~--.-~-.-,--~-r~--~.-~--~-r~--~.-~--r-,-~~.-,--r-,--~-r-,--,--r~~~O.OEO 
23:00 24:00 25:00 26:00 

Fi~e:S982307 #1-746 Acq:18-APR-1998 ~2:55:25 EI+ Vo~tage SIR 70S Noise:46 
305.8987 F:2 BSUB(256,30,-3.0) PKD(9,5,5,0.05%,~84.0,1.00%,F,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:TLI#45399 M23-FB-1 TTME - 72· 5f! 
100 

Al. 44E3 A~.08E3 

23:00 24:00 25:00 26:00 
Fi~e:S982307 #1-746 Acq:18-APR-1998 12:55:25 EI+ Vo~tage SIR 70S Noise:48 
315.9419 F:2 BSUB(256,30,-3.0) PKD(9,5,5,0.05%,192.0,1.00%,F,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:TLI#45399 M23-FB-1 INJ. TIME = 12:58 
100 A2. 9E6 

27:00 Time 

27:00 Time 

6.6E5 

80 5.3E5 

60 3.9E5 

40 2.6E5 

20 1.3E5 

O·~r--r-,--~-r--.-~-T--r--r~--~-T--r-~~--~-r-,~~-r--r-~-.--~-.-,--~-T--,--.-,,-,LO.OEO 
23:00 24:00 25:00 I 26:00 27:00 Time 

Fi1e:S982307 #1-746 Acq:18-APR-1998 12:55:25 EI+ Vo~tage S~ 70S Noise:86 
317 
TRI 
100 

.9389 F:2 BSUB(256,30,-3.0) PKD(9, 5,5, 0. 05%,344. 0, 1. OO%,r, T) Ezp:NDB5US 
ANGLE 
lj 

80 

60 

40 

20 

0 

LABS Tezt:TLI#45399 M23-FB-1 INJ. TIME= 
A3. 8E6 

12:58 

23:00 24:00 25:00 26:00 
e:S982307 Fi~ 

330 
TRI 
100 

.9792 F:2 
ANGLE 
llh,... 

80 

6(} 

40 

20 

iJ 

LABS 

#1-746 Acq:1.8-APR-1998 
Ezp:NDB5US 

12:55:25 

Tezt:TLI#45399 M23-FB-1 
22·52 23:27 24:04 

I 

., 

I 

EI+ Vo~tage s R 70S 

INJ. TIME = 12:58 
25 15 

24:35 
v ..,./~_5:37 2~;,_05 

23:00 24:00 25:00 26:00 
Fi~e:S982307 #1-746 Acq:18~APR-1998 12:55:25 EI+ Vo~tage SIR 70S 
375.8364 F:2 Ezp:NDB5US 
TRIANGLE LABS Tezt:TLI#45399 M23-FB-1 INJ. TIME 12:58 
100 22:48 

80 

60 

40 

27:00 

~.r:.~ 27:02 

-

27:00 

9.0E5 r· 

f- 7.2E5 

5.4E5 

3.6E5 

1.8E5 

O.OEO 
Time 

1.4E6 

J..1E6 

8.2E5 

5.5E5 

2. 7E5 

O.OEO 
Time 

1.2E3 

1.0E3 

7.5E2 

5.0E2 

20 2.5E2 

O~r--.-,--~-r--,-,--T--r--r~--~-r--r-,-~--~-r-,--~-r--r-,-~--r--.-,--,-~--~-.-,.-,LO.OEO 
23:00 24:00 25:00 26:00 27:00 Time 

304 



File:S982307 #1-746 Acq:l8-APR-1998 12:55:25 EI+ Voltage SIR 70S Noise:41 
319.8965 F:2 BSUB(256,30,-3.0) PKD(7,5,3,0.05%,164.0,1.00%,F,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:TLI#45399 M23-FB-1 INJ. TIME = 12:58 
100 A3. 4E3 

80 

60 
A1.03E3 

8.1E2 

6.5E2 

4.9E2 

20 1.6E2 

0 O.OEO 
24:00 25:00 26:00 27:00 

File:S982307 #1-746 Acq:18-APR-1998 12:55:25 EI+ Voltage SIR 70S Noise:41 
321.8936 F:2 BSUB(256,30,-3:0) PKD(7,5,3,0.05%,164.0,1.00%,F,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:TLI#45399 M23-FB-1 INJ. TIME 12:58 
100 A3. 0E3 

80 1.2E3 

40 6.2E2 

-4~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~0 
24:00 25:00 26:00 

File:S982307 #1-746 Acq:18-APR-1998 12:55:25 EI+ Voltage SIR 70S Noise:129 
331.9368 F:2 BSUB(256,30,-3.0) PKD(7,5,3,0.05%,516.0,1.00%,F,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:TLI#45399 M23-FB-1 INJ. TIME = 12:58 
100 A2. 9E6 

80 

60 
A1.59E6 

27:00 Time 

6.6E5 

5.3E5 

4.0E5 

40 2.6E5 

20 1.3E5 

0~~--~--~--r-~r-~--~--~--r-r-r-~---r---r--~--~~~~---r--~--r---r-~---r---r--~O.OEO 
24: 00 25: 00 26: 00 27: 00 

File:S982307 #1-746 Acq:l8-APR-1998 12:55:25 EI+ Voltage SIR 70S Noise:54 
333.9338 F:2 BSUB(256,30,-3.0) PKD(7,5,3,0.05%,216.0,1.00%,F,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:TLI#45399 M23-FB-1 INJ. TIME = 12:58 
100 A2. 4E6 

80 

60 
A1.98E6 

Time 

8.1E5 

6.5E5 

4.9E5 

3.3E5 

1.6E5 

0~~--~--~--r---r-~--~--~--r---r-~---r---r--~--~~~~---r--~--r---r-~---r---r--~O.OEO 
24: 00 25: 00 26: 00 27: 00 

File:S982307 #1-746 Acq:18-APR-1998 12:55:25 EI+ Voltage SIR 70S Noise:67 
327.8847 F:2 BSUB(256,30,-3.0) PKD(7,5,3,0.05%,268.0,1.00%,F,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:TLI#45399 M23-FB-1 INJ. TIME 12:58 
100 . A3. 7E6 

80 

60 

40 

Time 

9.2E5 

7.4E5 

5.5E5 

3.7E5 

20 1.8E5 

0~-.--~--r--.---r--~~---r--,---,--,---.--~--.--,-L-r~~--.-~--~--r--.---r--,---~O.OEO 
24:00 25:00 26:00 

File:S982307 #1-746 Acq:18-APR-1998 12:55:25 EI+ Voltage SIR 70S 
330.9792 F:2 Ezp:NDB5US 
TRIANGLE LABS Tezt:TLI#45399 M23-FB-1 
100 

80 

60 

40 

20 

23:43 24:0424:18 24:35 24:53 

i; 

INJ. TIME 

27:00 Time 

12:58 
1.4E6 

8.1E5 

5.4E5 

2.7E5 

0·~-r--,---r--,~-r--,---.-~---r--~-o---r--,---r--.---.--,---r-~--~--~--.-~---r--~O.OEO 
24:00 25:00 26:00 27:00 Time 



Fi~e:S982307 11-746 Acq:18-APR-1998 12:55:25 EI+ Vo~tage SIR 70S Noise:41 
339.8597 F:2 BSUB(256,30,-3.0) PKD(7,5,3,0.05%,164.0,1.00%,F,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:T.LII45399 M23-FB-1 INJ. TIME = 12:58 
100 A1.27 3 

80 

60 

40 

20 

A547.88 A1.31E3 

6. 7E2 

5.4E2 

4.0E2 

2.7E2 

1.3E2 

01~~~~~~~~~~--~~--~~~~-r~r--r~~~==~~~~~~--~~~~~JlO.OEO 
28:00 29:00 30:00 

Fi~e:S982307 11-746 Acq:18-APR-1998 12:55:25 EI+ Vo~tage SIR 70S Noise:42 
341.8567 F:2 BSUB(256,30,-3.0) PKD(7,5,3,0.05%,168.0,1.00%,F,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:T.LII45399 M23-FB-1 INJ. TIME = 12:58 
100 A1. 9E3 A1. 44E3 

80 
A1.05E3 

60 A680.41 

40 

31:00 

A1. 76E3 

Time 

6.5E2 

5.2E2 

3.9E2 

2.6E2 

20 1.3E2 

0'~~~--r--:==~=;~~~--~~--~-.-=~~~~~~~~r-~~~~~~~~~~~~O.OEO 
28:00 29:00 30:00 

Fi~e:S982307 11-746 Acq:18-APR-1998 12:55:25 EI+ Vo~tage SIR 70S Noise:47 
351.9000 F:2 BSUB(256,30,-3.0) PKD(7,5,3,0.05~,188.0,1.00%,F,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:T.LII45399 M23-FB-1 INJ. TIME 12:58 
100.! A2.34E6 A2.41E6 

80 

60 

40 

31:00 Time 

7.4E5 

5.9E5 

4.4E5 

3.0E5 

20 1.5E5 

0~~-r--~~--,---r--r-c~~--.-~---r-L~\~--.-~r-~-~~--~~---r--r--T--~~---rLO.OEO 
28~00 c· 29:00 30:00 31:00 Time 

Fi~e:S982307 11-746 Acq:18-APR-1998 12:55:25 EI+ Vo~tage SIR 70S Noise:46 
353.8970 F:2 BSUB(256,30,'-3'.0) PKD(7,5,3,0.05%,184.0,1.00%,F,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:T.LII45399 M23-FB-1 INJ. TIME 12:58 
1 OO.l A1. 53E6 Al. 7E6 

80 

60 

40 

20 

,4.9E5 

t--3 .9E5 

2.9E5 

2.0E5 

9.8E4 

O~r--T--~~---r--r--T--T-~--,---~-.~1~~--~--~~-\~--.-~---r--~-T--,-~---r~O.OEO 
28.00 29:00 30:00 31:00 Time 

Fi~e:S982307 11-746 Acq:18-APR-1998 12:55:25 EI+ Vo~tage SIR 70S 
330.9792 F:2 Ezp:NDB5US 
TRIANGLE LABS Tezt:TLI#4S399 M23-FB-1 
100 

27:14 27:31 27:48 .. 28: 4 28:3828:52 
80~~~~~~--~~~~~·~~~~~~~v-~~ 

60 

40 

INJ. TIME= 

9:38 29:54
30

'
09 

12:58 

31:05 
--~~~--~~~--~vv-----

1.3E6 

1.0E6 

7.7E5 

5.1E5 

20 2.6E5 

O~r--,---r--.---~-.---r--.---r-~---.--.---r-~---.--.---r--,---r--.---r--,---r--.---r-~-LO.OEO 
28:00 29:00 30:00 

Fi~e:S982307 #1-746 Acq:18-APR-1998 12:55:25 EI+ Vo~tage SIR 70S 
409.7974 F:2 Ezp:NDB5US 
TRIANGLE LABS Tezt:TLI#45399 M23-FB-1 INJ. TIME 
100 28·24 

.~ 

40 ...._,._.,"" 
20 

31:00 

12:58 

Time 

2.0E3 

1.6E3 

1.2E3 

8.0E2 

4.0E2 

O~r-~---r--r-~---r--r-~---r--r-~--.---r-~--.---r-~---r--r-~---r--~~---r--T-_,-LO.OEO 
28:00 29:00 30:00 31:00 Time 



F~ e:S 
355.8546 
TRIANGLE 
100 

80 

60 

40 

20 

A920.49 

7.0E2 

5.6E2 

4.2E2 
A1.07E3 

2.8E2 

1.4E2 

0 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 30:48 31:00 31:12 Time 

Fi~e:S982307 #1-746 Acq:18-APR-1998 12:55:25 EI+ Vo~tage SIR 70S NOise:52 
357.8516 F:2 BSUB(256,30,-3.0) PKD(7,§,3,0.05%,208.0,1.00%,F,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:T.LI#45399 M23-FB-1 INJ. TIME = 12:58 
100° 7.5E2 

80 

60 A341.36A1.08E3 
A1.27E3 

A859.36 
A1.19E3 

6.0E2 

4.5E2 

0 0. 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 30:48 31:00 31:12 Time 

Fi~e:S982307 #1-746 Acq:18-APR-1998 12:55:25 EI+ Vo~tage SIR 70S Noise:43 
367.8949 F:2 BSUB(256,30,-3.0) PKD(7,5,3,0.05%,172.0,1.00%,F,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:T.LI#45399 M23-FB-1 INJ. TIME 12:58 
100 A1. 3E6 4.8E5 

80 3.8E5 

60 2.9E5 

40 1.9E5 

20 9.5E4 

0 0. 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 30:48 31:00 31:12 Time 

Fi~e:S982307 #1-746 Acq:18-APR-1998 12:55:25 EI+ Vo~tage SIR 70S Noise:32 
369.8919 F:2 BSUB(256,30,-3,0) PKD(7,5,3,0.05%,128.0,1.00%,F,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:T.LI#45399 M23-FB-1 INJ. TIME 12:58 
100 A1. 3E6 3.2E5 

80 2.5E5 

60 1.9E5 

40 1.3E5 

20 6.4E4 

0 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 30:48 31:00 31:12 Time 

Fi~e:S982307 #1-746 Acq:18-APR-1998 12:55:25 EI+ Vo~tage SIR 70S 
330.9792 F:2 Ezp:NDB5US ' 
TRIANGLE LABS Tezt:T.LI#45399 M23-FB-1 INJ. TIME = 12:58 
100 29·20 1.3E6 

29:47 30:40 
1.0E6 

60 7.7E5 

40 5.1E5 

20 2.6E5 

0 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 30:48 31:00 31:12 Time 

·' 307 



Fi~e:S982307 #1-465 Acq:18-APR-1998 12:55:25 EI+ Vo~tage SIR 70S Noise:59 
373.8208 F:3 BSUB(256,30,-3.0) PKD(7,5,3,0.05%,236.0,1.00%,F,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:T.LI#45399 M23-FB-1 INJ. TIME = 12:58 
100 A1. 6E3 

80 A758.74 

60 A695.65 A458.91 

7.6E2 

6.1E2 

4.6E2 

20 1.5E2 

0 O.OEO 
31:36 31:48 32:00 32:12 32:24 32:36 32:48 33:00 33:12 33:24 33:36 33:48 34:00 34:12 34:24 34:36 Time 

File:S982307 #1-465 Acq:l8-APR-1998 12:55:25 EI+ Voltage SIR 70S Noise:45 
375.8178 F:3 BSUB(256,30,-3.0) PKD(7,5,3,0.05%,180.0,l.OO%,F,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:T.LI#45399 M23-FB-1 INJ. TIME = 12:58 
100 A92 .83 8.8E2 

80 7.0E2 

60 A1.29E3 5.3E2 

0 O.OEO 
31:36 31:48 32:00 32:12 32:24 32:36 32:48 33:00 33:12 33:24 33:36 33:48 34:00 34:12 34:24 34:36 Time 

File:S982307 #1-465 Acq:18-APR-1998 12:55:25 EI+ Voltage SIR 70S Noise:82 
383.8639 F:3 BSUB(256,30,-3.0) PKD(7,5,3,0.05%,328.0,1.00%,F,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:T.LI#45399 M23-FB-1 INJ. TIME = 12:58 
100 A1. 8E6 

80 

60 

40 

20 

A1.16E6 

A1.08E6 

3.9E5 

3.1E5 

2.4E5 

1.6E5 

7.8E4 

0 O.OEO 
31:36 31:48 32:00 32:12 32:24 32:36 32:48 33:00 33:12 33:24 33:36 33:48 34:00 34:12 34:24 34:36 Time 

File:S982307 #1-465 Acq:18-APR-1998 12:55:25 EI+ Voltage SIR 70S Noise:101 
385.8610 F:3 BSUB(256,30,-3.0) PKD(7,5,3,0.05%,404.0,1.00%,F1 T) Ezp:NDB5US 
TRIANGLE LABS Tezt:T.LI#45399 M23-FB-1 INJ. TIME = 12:58 
100 A2. 7E6 8.0E5 

80 

60 

40 

20 

A2.33E6 

A2.16E6 
6.4E5 

4.8E5 

3.2E5 

1.6E5 

0 O.OEO 
31:36 31:48 32:00 32:12 32:24 32:36 32:48 33:00 33:12 33:24 33:36 33:48 34:00 34:12 34:24 34:36 Time 

File:S982307 #1-465 Acq:18-APR-1998 12:55:25 EI+ Voltage SIR 70S 
392.9760 F:3 Ezp:NDB5US 
TRIANGLE LABS Tezt:T.LI#45399 M23-FB-1 
100 31:49 32 . 06 32

,
31 

5.8E5 
. 32:17 

80 

60 

40 

4 .7E5 

3.5E5 

2.3E5 

20 1.2E5 

O~rrrrrrrr~~~~~~~TTTTTTr,rr~nrrr~~~~~~TTTTrrrrrr~rrrnrn,~~~~~TTTTTTTT~0.0E0 
·31:36 31:48 32:00 32:12 32:24 32:36 32:48 33:00 33:12 33:24 33:36 33:48 34:00 34:12 34:24 34:36 Time 

File:S982307 #1-465 Acq:18-APR-1998 12:55:25 EI+ Vo~tage SIR 70S 
445.7555 F:3 Ezp:NDB5US 
TRIANGLE LABS Tezt:T.LI#45399 M23-FB-l INJ. TIME 12:58 
100 1.5E3 

80 ~.2E3 

60 9.1E2 

40 6.1E2 

20 3.0E2 

0 O.OEO 
31:36 31:48 32:00 32:12 32:24 32:36 32:48 33:00 33:12 33:24 33:36 33:48 34:00 34:12 34:24 34:36 Time 

30~ 



80 A2.36E3 

60 

40 

20 

32:I2 32:24 32:48 33:00 33:I2 33:24 33:36 33:48 
Fi~e:S982307 #I-465 Acq:I8-APR-I998 I2:55:25 EI+ Vo~tage SIR 70S Noise:4I 
39I.8I27 F:3 BSUB(256,30,-3.0) PKD(7,5,3,0.05%,I64.0,I.OO%,F,T) Exp:NDB5US 
TRIANGLE LABS Tezt:T.LI#45399 M23-FB-I INJ. TIME = I2:58 
IOO 

80 

A683.94 
60 A609. 71 

A276.38 A53I.25 .AI.05E3 40 

20 

32:I2 
Fi~e:S982307 #I-465 Acq:I8-APR-I998 I2:55:25 EI+ Vo~tage SIR 70S Noise:63 
40I.8558 F:3 BSUB(256,30,-3.0) PKD(7,5,3,0.05%,252.0,I.OO%,F,T) Exp:NDB5US 
TRIANGLE LABS Tezt:T.LI#45399 M23-FB-I INJ. TIME I2:58 
IOO A2. 6E6 

AI. 75E6 

80 

60 

40 

Fi~e:S982307 #I-465 Acq:I8-APR-I998 I2:55:25 EI+ Vo~tage SIR 70S Noise:50 
403.8529 F:3 BSUB(256,30,-3.0) PKD(7,5,3,0.05%,200.0,I.OO%,F,T) Exp:NDB5US 
TRIANGLE LABS Tezt:T.LI#45399 M23-FB-I INJ. TIME I2:58 
IOO AI. IE6 

Al.44E6 
80 

60 

40 

32:I2 32:24 32:36 32:48 33:00 33:I2 33:24 33:36 
Fi~e:S982307 #I-465 Acq:I8-APR-I998 I2:55:25 EI+ Vo~tage SIR 70S 
392.9760 F:3 Ezp:NDB5US 
TRIANGLE LABS Tezt:T.LI#45399 M23-FB-I INJ. TIME 
IOO 33:I6 

80 

60 

40 

20 

0 
32:I2 32:24 32:36 32:48 33:00 33:I2 33:24 33:36 

33:48 

I2:58 
33:5I 

33:48 

9.IE2 

7.3E2 

5.5E2 

3.6E2 

I.8E2 

O.OEO 
34:00 34:I2 Time 

9.3E2 

7.4E2 

5.6E2 

3. 7E2 

I.9E2 

O.OEO 
Time 

5.3E5 

4.2E5 

3.2E5 

2.IE5 

I.IE5 

O.OEO 
34:00 34:I2 Time 

4.5E5 

3.6E5 

2. 7E5 

I.8E5 

8.9E4 

O.OEO 
34:00 34:I2 Time 

5.8E5 

4. 7E5 

3.5E5 

2.3E5 

I.2E5 

O.OEO 
34:00 34:I2 Time 

30Q ' . 



Fi~e:S982307 #1-569 Acq:18-APR-1998 12:55:25 EI+ Vo~tage SIR 70S Noise:61 
407.7818 F:4 BSUB(256,30,-3~0) PKD(7,5,3,0.05%,244.0,1.00%,F,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:T.LI#45399 M23-FB-1 INJ. TIME = 12:58 
100 

80 

60 

40 

20 

3.1E3 

2.5E3 

1.8E3 

1.2E3 

6.1E2 

Ol~~~rT~~~~=t~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~O.OEO 
35:48 36:00 36:12 36:24 

Fi~e:S982307 #1-569 Acq:18-APR-1998 12:55:25 EI+ Vo~tage SIR 70S Noise:62 
409.7789 F:4 BSUB(256,30,-3.0) PKD(7,5,3,0.05%,248.0,1.00%,F,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:T.LI#45399 M23-FB-1 INJ. TIME = 12:58 
100 A7. 9E3 

80 

60 

Time 

2.3E3 

1.9E3 

1.4E3 

40 9.3E2 

20 4.7E2 

01JL1U~-r~~~~~~~~~~:;~~~~~~~~~~~~~;:~~~~~~~.:~~~~~~~~~~~~O.OEO 
35:48 36:00 36:12 36:24 36:36 36:48 37:00 37:12 37:24 

Fi~e:S982307 #1-569 Acq:18-APR-1998 12:55:25 EI+ Vo~tage SIR 70S Noise:77 
417.8253 F:4 BSUB(256,30,-3.0) PKD(7,5,3,0.05%,308.0,1.00%,F,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:T.LI#45399 M23-FB-1 INJ. TIME = 12:58 
100 A7. 5E5 

37:36 37:48 Time 

1.5E5 

80 1.2E5 
A6.68E5 

60 8.9E4 

40 5.9E4 

20 3.0E4 

0·~4-rT.-~~rT~~~~~-r~-r~~~~~~~-r~~~~~o-rT-rrT~~,_~,-~~~~~~~,_~O.OEO 
35:48 36:00 36:12 36:24 36:36 36:48 37:00 37:12 

Fi~e:S982307 #1-569 Acq:18-APR-1998 12:55:25 EI+ Vo~tage SIR 70S Noise:95 
419.8220 F:4 BSUB(256,30,-3.0) PKD(7,5,3,0.05%,380.0,1.00%,F,T) Ezp:NDB5US 

37:24 

TRIANGLE LABS Tezt:T.LI#45399 M23-FB-1 INJ. TIME = 12:58 
100 Al. 2E6 

37:36 37:48 Time 

3.5E5 

2.8E5 

2.1E5 

1.4E5 

7.1E4 

~~rT;-~~rT~~~~~-r~~~~~~~~~o-OT-r~o-OT-rrT,-rT~~,-~~rr~~~~~~~~O.OEO 
Time 

3.8E5 

3.0E5 

2.3E5 

1.5E5 

7.5E4 

·~~rT.-rT~rT;rrT.-rT~~~-r.,-r~-r~-r~-r~-r~-r~~rT~~~rT~rT,_rT,_rT,_rT,_rT,_r4-0.0EO 
Time 

1.5E3 

1.2E3 

9.3E2 

6.2E2 

3.1E2 

~~-r~-rrT.-rr~-r~.-~~.-rT.-~~-r~.-rr~-rT~~rT.-rr~-r~.-~~-r~-rrT.-rT~~O.OEO 
Time 

310 



TRillNGLE 
100 

80 

60 

36:00 36:06 36:12 36:18 36:24 36:30 36:36 36:42 36:48 36:54 37:00 37:06 
File:S982307 #1-569 Acq:18-APR-1998 12:55:25 EI+ Voltage SIR 70S Noise:40 
425.7737 F:4 BSUB(256,30,-3.0) PKD(7,5,3,0.05%,160.0,1.00%,F,T) Ezp:NDB5US 
TRillNGLE LABS Tezt:T.LI#45399 M23-FB-1 INJ. TIME = 12:58 
100 

80 

60 

40 

20 

36:06 36:12 36:18 36:24 36:30 36:36 36:42 36:48 36:54 37:00 37:06 
File:S982307 #1-569 Acq:18-APR-1998 12:55:25 EI+ Voltage SIR 70S Noise:83 
435.8169 F:4 BSUB(256,30,-3.0) PKD(7,5,3,0.05%,332.0,1.00%,F,T) Ezp:NDB5US 
TRillNGLE LABS Tezt:T.LI#45399 M23-FB-1 INJ. TIME 12:58 
100 A1. 8E6 

80 

60 

40 

20 

36:00 36:06 36:12 36:18 36:24 36:30 36:36 36:42 36:48 36:54 37:00 37:06 
File:S982307 #1-569 Acq:18-APR-1998 12:55:25 EI+ Voltage SIR 70S Noise:81 
437.8140 F:4 BSUB(256,30,-3.0) PKD(7,5,3,0.05%,324.0,1.00%,F,T) Ezp:NDB5US 
TRillNGLE LABS Tezt:T.LI#45399 M23-FB-1 INJ. TIME 12:58 
100 A1. 6E6 

80 

60 

40 

20 

1.2E3 

9.3E2 

7.0E2 

4.6E2 

2.3E2 

O.OEO 
37:12 37:18 Time 

6.4E2 

5.1E2 

3.9E2 

2.6E2 

1.3E2 

O.OEO 
Time 

2.6E5 

2.1E5 

1.6E5 

l.OE5 

5.2E4 

O.OEO 
37:12 37:18 Time 

2.6E5 

2.1E5 

1.6E5 

1.0E5 

5.2E4 

O~~~~~~TT,r~~rr~~~~,.~~~~TT~~~~~~,~~~~~~~TT,r~rrrr~~O.OEO 
36:00 36:06 36:12 36:18 36:24 36:30 36:36 36:42 36:48 36:54 37:00 37:06 37:12 37:18 

File:S982307 #1-569 Acq:18-APR-1998 12:55:25 EI+ Voltage SIR 70S 
430.9729 F:4 Ezp:NDB5US 
TRillNGLE LABS Tezt:T.LI#45399 M23-FB-1 INJ. TIME 12:58 
100 36:03 36:09 36:16 36:26 36:32 36:42 37:16 

80 

60 

40 

20 

Time 

3.8E5 

3.0E5 

2.3E5 

1.5E5 

7.5E4 

O·~rr~rrrr~rrrrrrrrrr~rrrrrrrrrrTTTTTTTTTTTTTTTTTTTTTTTTTT~,.~~~~~~rnrrrrrrrr~O.OEO 
36:00 36:06 36:12 36:18 36:24 36:30 36:36 36:42 36:48 36:54 37:00 37:06 37:12 37:18 Time 

31j 



Fi~e:S982307 #1-569 Acq:18-APR-1998 12:55:25 EI+ Vo~tage SIR 70S Noise:47 
441.7428 F:4 BSUB(256,30,-3.0) PKD(7,5,3,0.05%,188.0,1.00%,F,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:T.LI#45399 M23-FB-1 INJ. TIME = 12:58 
100 2.5E4 

90 2.2E4 

80 2.0E4 

70 1.7E4 

60 1.5E4 

50 1.2E4 

40 9.9E3 

30 7.5E3 

20 5.0E3 

10 2.5E3 

O•~r=r-~~~~~~~~~~~-¥~~~~~~~~~~~~~4-~~~-p~~~~~~~~~~~T-~O.OEO 
36:00 37:00 38:00 39:00 40:00 41:00 

Fi~e:S982307 #1-569 Acq:18-APR-1998 12:55:25 EI+ Vo~tage SIR 70S Noise:49 
443.7399 F:4 BSUB(256,30,-3.0) PKD(7,5,3,0.05%,196.0,1.00%,F,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:T.LI#45399 M23-FB-1 INJ. TIME = 12:58 

42:00 Time 

100 1.8E4 

90 1.6E4 

80 1.4E4 

70 1.3E4 

60 1.1E4 

50 9.1E3 

40 7.2E3 

30 5.4E3 

20 3.6E3 

10 1.8E3 

O~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~r=~~~O.OEO 
36:00 37:00 38:00 

Fi~e:S982307 #1-569 Acq:18-APR-1998 12:55:25 
430.9729 F:4 Ezp:NDB5US 
TRIANGLE LABS Tezt:T.LI#45399 M23-FB-1 

39:00 40:00 
EI+ Vo~tage SIR 70S 

41:00 42:00 Time 

100 35:53 38·10 3.9E5 

90 3.5E5 

80 3.1E5 

70 2.7E5 

60 2.3E5 

50 2.0E5 

40 1.6E5 

30 1.2E5 

20 7.8E4 

10 3.9E4 

O'~r-r-,-~.-.-.-.-.-~~-r-r~~~~~~~r-r-r-r-r-~.-.-.-~~~-r-r-r~~~~--r-r-r-~~O.OEO 
36:00 37:00 38:00 

Fi~e:S982307 #1-569 Acq:18-APR-1998 12:55:25 
513.6775 F:4 Ezp:NDB5US 
TRIANGLE LABS Tezt:T.LI#45399 M23-FB-1 
100 . 

90 

80 

70 

60 

50 

40 

30 

20 

10 

0 
36:00 37:00 38:00 

39:00 40:00 41:00 42:00 Time 
EI+ Vo~tage SIR 70S 

INJ. TIME 12:58 

39:00 40:00 41:00 42:00 



TRIANGLE 
100 

20 

4.8E2 

3.8E2 

2.9E2 

1.9E2 

9.5El 

0·1--.-r-r~~-,~~~.-~.-.-,-~-r-r-r-.~-,--~.-.-.-,-~-.-.-r-,~~-,~~.-.-.-.-~~O.OEO 
40:36 40:42 40:48 40:54 41:00 41:06 41:12 Time 

File:S982307 #1-569 Acq:l8-APR-1998 12:55:25 EI+ Voltage SIR 70S Noise:39 
459.7348 F:4 BSUB(256,30,-3.0) PKD(7,5,3,0.05%,156.0,1.00%,F,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:TLI#45399 M23-FB-l INJ. TIME = 12:58 
100 A2' 2E3 4.9E2 

Al.91E3 

80 4.0E2 

60 3.0E2 

40 2.0E2 

20 9.9El 

01-.--.-r-r~-,-,-,~~.-.-.-.-,-.--.-r-,~~-,--.-.-.-.-,-~.--.-,-r~~-,--~,-.-.-,-~O.OEO 
40:36 40:42 40:48 40:54 41:00 41:06 41:12 Time 

File:S982307 #1-569 Acq:18-APR-1998 12:55:25 EI+ Voltage SIR 70S Noise:34 
469.7779 F:4 BSUB(256,30,-3.0) PKD(7,5,3,0.05%,136.0,1.00%,F,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:TLI#45399 M23-FB-1 INJ. TIME = 12:58 
100 A2. 8E6 

80 

60 

40 

20 

1. 7E5 

1.4E5 

1.0E5 

6.8E4 

3.4E4 

o·~~~~~r-~~~~~-r-r~~~~.-~~r-r-~~~~=T~=r=?=r9-~~.-~r-r-tO.OEO 
40:36 40:42 40:48 40:54 41:00 41:06 41:12 Time 

File:S982307 #1-569 Acq:18-APR-1998 12:55:25 EI+ Voltage SIR 70S Noise:35 
471.7750 F:4 BSUB(256,30,-3.0) PKD(7,5,3,0.05%,140.0,l.OO%,F,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:TLI#45399 M23-FB-l INJ. TIME = 12:58 
100 A2. 2E6 

80 

60 

40 

20 

2.0E5 

1.6E5 

1.2E5 

8.0E4 

4.0E4 

O~~~~r-r-~~~~~-r-r~~~~.-~r-r-~~~~~~~=F:P=F~~T=T-r-r-~tO.OEO 
40:36 40:42 40:48 40:54 41:00 41:06 41:12 Time 

File:S982307 #1-569 Acq:l8-APR-1998 12:55:25 EI+ Voltage SIR 70S 
430.9729 F:4 Ezp:NDB5US 
TRIANGLE LABS Tezt:TLI#45399 M23-FB-l INJ. TIME 
100 40·38 40:44 40:52 

80 

60 

40 

20 

12:58 
41:10 3.8E5 

3.0E5 

2.3E5 

1.5E5 

7.5E4 

31,-
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TLI Project: 45399 Method 23 PCDD/PCDF Analysis (a) 
Client Sample: M23-FB-2 

Client Project: r012.002/Lime Kiln 
Sample Matrix: M23 Date Received: 04/01/98 
TLI ID: 204-92-10A-D Date Extracted: 04/03/98 

Date Analyzed: 04/18/98 

Sample Size: 1.000 Dilution Factor: nla 
Dry Weight: nla Blank File: U980780 
GC Column: DB-5 Analyst: DL 

2,3,7,8-llC:l)l) NJ) 0.004 
1,2,3, 7 ,8-PeC:I>I> NJ) 0.005 
1 ,2,3,4, 7,8-HxC:I>I> NJ) 0.006 
1,2,3,6,7,8-HxC:I>I> NJ) 0.006 
1 ,2,3, 7 ,8,9-HxC:I>I> NJ) 0.006 
1 ,2,3,4,6, 7,8-HpC:I>I> NJ) 0.006 
1,2,3,4,6,7,8,9-0C:I>I> NJ) 0.009 

2,3, 7,8-TC:I>F 0.005 
1,2,3, 7,8-PeC:I>F NJ) 0.004 
2,3,4,7,8-PeC:I>F NJ) 0.004 
1,2,3,4, 7,8-HxC:I>F NJ) 0.004 
1,2,3,6,7,8-HxC:I>F NJ) 0.004 
2,3,4,6, 7,8-HxC:I>F NJ) 0.004 
1,2,3, 7 ,8,9-HxC:I>F NJ) 0.004 
1 ,2,3,4,6, 7,8-HpC:I>F NJ) 0.005 
1 ,2,3,4, 7 ,8,9-HpC:I>F NJ) 0.006 
1,2,3,4,6,7,8,9-0C:I>F NJ) 0.006 

TotalllC:I>I> NJ) 0.004 
Total PeC:I>I> NJ) 0.005 
llotal HxC:I>I> NJ) 0.006 
Total HpC:I>I> NJ) 0.006 

llotal TC:I>F 0.005 1 
Total PeC:I>F NJ) 0.004 
Total HxC:I>F NJ) 0.004 
llotal HpC:I>F NJ) 0.005 

Page 1 of2 

Triangle Laboratories, Inc.® 
801 Capitola Drive • Durham, North Carolina 27713 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

Analysis File: 5982308 

Spike File: SPMIT204 
I Cal: SF51078 
Con Cal: 5982303 

%Moisture: nla 
%Lipid: nla 
%Solids: n/a 

0.65 25:16 JB -

MIT2_PSR vl.04. LARS 6.11.00 

Printed: 20:27 A412QL98 
01 ~) 



TLI Project: 
Client Sample: 

13C12-2,3,7,8-TCDF 
13Ct2-2,3,7,8-TCDD 
13C t2·1,2,3, 7 ,8-PeCDF 
13C 1 ~-1.2,3, 7,8-PeCDD 
13C 1r 1,2,3,6, 7,8-HxCDF 
13CI2-1,2,3,6, 7,8-HxCDD 
13CI2-1.2,3,4,6,7,8-HpCDF 
13C12-1,2,3,4,6,7,8-HpCDD 
13CI2-1,2,3,4,6,7,8,9-0CDD 

13Ct2-2,3,4, 7 ,8-PeCDF 
13Ct2-1,2,3,4, 7 ,8-HxCDF 
13CI2-1,2,3,4, 7 ,8-HxCDD 
13C12-1,2,3,4,7,8,9-HpCDF 

37C4-2,3,7,8-TCDD 

13CI2-1,2,3,7,8,9-HxCDF 
13C12-2,3,4,6, 7,8-HxCDF 

13C 12-1,2,3,4-TCDD 
13C 12-1,2,3, 7 ,8,9-HxCDD 

45399 
M23-FB-2 

2.8 
2.6 
2.9 
3.8 
3.9 
4.2 
4.1 
5.3 
9.1 

4.3 
3.4 
3.4 
3.3 

3.7 

3.4 
3.5 

70.4 
66.2 
72.1 
95.3 
96.7 

104 
102 
133 
114 

107 
84.6 
85.0 
82.6 

92.1 

85.6 
87.6 

Method 23 PCDD/PCDF Analysis (a) 
Analysis File: 5982308 

40%-130% 
40%-130% 
40%-130% 
40%-130% 
40%-130% 
40%-130% 
25%-130% 
25%-130% 
25%-130% 

40%-130% 
40%-130% 
40%-130% 
25%-130% 

40%-130% 

40%-130% 
40%-130% 

0.72 
0.79 
1.50 
1.45 
0.52 
1.20 
0.42 
0.98 
0.84 

1.51 
0.48 
1.21 
0.41 

0.50 
0.50 

0.80 
1.20 

25:15 
25:57 
29:10 
30:13 
32:45 
33:27 
35:46 
36:51 
40:44 

29:52 
32:39 
33:22 
37:23 

25:58 

34:03 
33:15 

25:47 
33:47 

Data Reviewer: ----;.--...1-f ________ 04/20/98 

Triangle Laboratories, Inc.® 
801 Capitola Drive • Durham, North Carolina 27713 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

Page 2of2 MIT2....PSR vl.04. LARS 6.11.00 

Printed: 20:27 ~9(98 
Jl La 



Initial .... Date ... 

Data Review By: _i,1.t:>,1"".J 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. 

04/20/98 

Compound/ 

1 Listing of S982308B.dbf 
Matched GC Peaks I Ratio I Ret. Time 

0.16 

M_Z .... QC.Log Omit Why .. RT. OK Ratio Total.Area ... Area.Peak.1 .. Area.Peak.2 .. Rel.RT Compound.Name .. ID .. Flags. 

TCDF 

304-306 

304-306 

13Cl2-TCDF 

316-318 

316-318 

DC NL 

DC NL 

DC WL 

0:00 

25:16 
1 Peak 

0:00 

24:12 

24:31 

24:50 

25:15 

25:40 
4 Peaks 

0.65-0.89 

RO 1.27 0.19 

0.65 0.84 

0.84 

0.65-0.89 

RO 1. 00 0.21 

0.79 12.96 

0.73 1.47 

0.75 3.35 

0.72 484.83 

RO 0.93 1.43 
491.08 

0.33 

0.62 

1.44 

202.35 
0.75 

o. 873-1.075 

0.000 

0.51 1.001 2378-TCDF 

0.960-1.040 

0.000 

0.958 

0.85 0.971 

1.91 0.983 

AN J 

282.48 1.000 13C12-2378-TCDF ISO 

0.81 1.017 

----------------------- Above: TCDF I TCDD Follows ----------------------

TCDD 

320-322 

320-322 

37Cl-TCDD 
328 

328 

13C12-TCDD 

332-334 

332-334 

DC 

DC 

DC 

DC 

DC 

DC 

DC 

DC 

DC 

DC 

DC 

NL 0:00 
SN 23:44 
SN 23:51 

SN 25:14 
SN 25:19 

SN 25:59 
SN 26:06 
SN 26:54 
WH 27:30 

0 Peaks 

NL 0:00 
24:37 
25:58 
26:17 
26:37 

4 Peaks 

NL 0:00 

24:47 
25:47 

25:57 
26:17 

4 Peaks 

0.65-0.89 

RO 0.90 0.18 

RO 2.00 0.11 

RO 1. 29 0.12 

RO 5.75 0.07 

RO 2.50 0.04 

RO 0.35 0.21 

RO 1. 75 0.14 

RO 4.50 0.04 

0.88 0.32 
0.00 

0.12 
1.45 

306.20 
0.21 
0.35 

308.21 

0.65-0.89 

RO 1. 92 0.21 

0.88 2.29 
0.80 480.06 
0.79 350.28 

0.70 5.21 

837.84 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive • Durham, North Carolina 27713 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

1.45 

306.20 
0.21 
0.35 

1. 07 
213.44 
155.00 

2.15 

0. 899-1.046 
0.000 

0.915 
0.919 

0.972 

0.976 

1.001 2378-TCDD AN 

1.006 
1.037 

1.060 

0. 923-1.077 
0.000 
0.949 
1.001 37Cl-TCDD CLS 

1.013 
1.026 

0. 923-1.077 

0.000 
1.22 0.955 

266.62 0.994 13C12-1234-TCDD RS1 
195.28 1.000 13C12-2378-TCDD ISl 

3.06 1.013 

Printed: 20:27 04/20/98 
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Page No. 
04/20/98 

Compound/ 

2 Listing of S982308B.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: TCDD I PeCDF Follows ---------------------

PeCDF 

340-342 

340-342 

13C12-PeCDF 
352-354 

352-354 

DC 
DC 

DC 
DC 
DC 
DC 
DC 
DC 

1.32-1.78 

NL 0:00 RO 0.78 

SN 28:19 RO 1.17 

SN 28:39 RO 0.73 
SN 28:48 1.36 
SN 29:11 RO 3.21 
SN 29:35 RO 0.64 
SN 29:48 RO 0.67 
SN 29:52 RO 3.17 

DC SN 30:02 RO 0.39 
DC SN 30:12 RO 0.33 
DC SN 30:26 RO 0.56 
DC SN 30:33 RO 0.92 
DC SN 30:59 RO 0.88 

DC NL 

0 Peaks 

1.32-1.78 
0:00 RO 0.89 

28:19 
28:48 RO 

29:10 
29:27 
29:52 
30:51 RO 

6 Peaks 

1. 62 
1.00 

1. 50 
1. 55 
1. 51 
1.15 

0.12 

0.35 

0.13 
0.26 
0.36 
0.15 
0.10 
0.15 
0.23 
0.08 
0.08 
0.18 
0.12 
0.00 

0.13 
22.49 

0.89 

372.42 
3.72 

386.14 
1.25 

786.91 

13.89 
0.54 

223.57 
2.26 

232.37 
0.76 

0.928-1.063 

0.000 
o. 971 

0.982 
0.987 
1.001 12378-PeCDF 
1.014 
1.022 
1.024 23478-PeCDF 
1. 030 
1.035 
1.043 
1. 047 
1.062 

0. 863-1.137 
0.000 
0.971 

0. 987 

AN 

AN 

8.60 
0.54 

148.85 
1.46 

153.77 
0.66 

1.000 13Cl2-PeCDF 123 IS2 

1.010 
1.024 13Cl2-PeCDF 234 SURl 

1. 058 

---------------------- Above: PeCDF I PeCDD Follows ---------------------

PeCDD 
356-358 

356-358 

13C12-PeCDD 
368-370 

368-370 

DC NL 

DC SN 
DC SN 
DC SN 
DC SN 
DC SN 

1.32-1.78 
0:00 1. 50 

28:25 RO 0.18 
28:31 RO 0.83 
28:40 RO 1.20 
28:53 RO 0.73 
29:09 1.67 

DC SN 29:22 RO 2.33 
DC SN 29:36 RO 2.33 
DC SN 30:28 RO 1.06 
DC WH 30:54 RO 1.22 
DC WH 31:00 1.71 

0 Peaks 

1.32-1.78 
DC NL 0:00 RO 1.14 

29:08 RO 0.78 
29:17 RO 1.28 
30:13 1.45 
30:20 1.45 

DC SN 30:42 RO 1.00 
4 Peaks 

0.15 
0.07 
0.08 
0.20 
0.13 
0.32 
0.23 
0.08 
0.30 

0.18 
0.19 
0.00 

0.13 
0.63 
0.97 

273.08 
23.29 

0.31 

297.97 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive • Durham, North Carolina 27713 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

0.38 
0.59 

161.56 
13.79 

0.937-1.022 
0.000 
0.940 
0.944 
0.949 
0.956 
0.965 
0.972 
0.980 
1.008 
1. 023 
1.026 

0. 868-1.132 
0.000 

0.49 0.964 
0.969 0.46 

111.52 1.000 13C12-PeCDD 123 IS3 

9.50 1.004 
1. 016 

Printed: 20:27 04/20/98 
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Page No. 
04/20/98 

Compound/ 

3 Listing of S982308B.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 Cornpound.Name .. ID .. Flags. 

HxCDF 
374-376 

374-376 

D 

13C12-HxCDF 
384-386 

384-386 

HxCDD 
390-392 

390-392 

13C12-HxCDD 
402-404 

---------------------- Above: PeCDD I HxCDF Follows ---------------------

DC NL 
DC SN 
DC SN 
d SN 

0:00 
31:48 
32:45 
33:18 

1.05-1.43 
1. 06 
1. 33 

1.14 
1.18 

DC SN 33:51 RO 0.53 
DC WH 34:27 RO 0.58 

0 Peaks 

DC NL 

0.43-0.59 
0:00 RO 0.94 

31:40 
31:48 
32:39 
32:45 

0.46 
0.51 
0.48 

0.52 

DC SN 33:06 RO 0.75 

DC 

DC 

33:15 0.50 
33:25 0.55 
34:03 0.50 
34:20 RO 0.96 
34:23 

SN 34:27 
SN 34:34 RO 

9 Peaks 

0.50 

0.45 
0.28 

0.33 
0.35 
0.30 
0.48 
0.16 
0.20 
0.00 

0.26 
5.52 
8.65 

303.01 

352.38 
0. 36 

316.21 
1. 01 

248.00 
0.41 
0.66 
0.45 
0.24 

1,235.85 

1. 75 
2.94 

98.09 
120.39 

105.28 
0.36 

82.59 
0.26 
0.22 

0. 963-1.048 
0.000 
0.971 
1.000 123678-HxCDF 
1.017 234678-HxCDF 
1.034 
1.052 

0. 878-1.122 
0.000 

3.77 
5. 71 

0. 967 
0.971 

AN 

AN 

204.92 

231.99 

0.997 13C12-HxCDF 478 SUR2 

1.000 13C12-HxCDF 678 IS4 

1.011 
210.93 1.015 13C12-HxCDF 234 ALT2 

0.65 1.020 
165.41 1.040 13C12-HxCDF 789 ALT1 

0.27 1. 048 
0.44 1.050 

1.052 
1.055 

---------------------- Above: HxCDF I HxCDD Follows ---------------------

1. 05-1.43 
DC NL 0:00 1.13 
DC SN 32:19 RO 0.18 
DC SN 32:25 RO 0.83 
DC SN 32:28 RO 0.75 
DC SN 32:32 1.20 
DC SN 32:39 RO 1.71 
DC SN 32:46 RO 6.20 
DC SN 32:51 RO 4.00 
DC SN 32:55 RO 1.00 
DC 

DC 
DC 

SN 33:05 RO 
SN 33:06 RO 
SN 33:39 RO 

0 Peaks 

0.44 
1. 50 

0.50 

1. 05-1.43 
DC NL 0:00 RO 0.61 

32:49 RO 1.46 
DC SN 33:05 RO 0.69 

33:22 1.21 

33:27 1.20 
33:47 1.20 
33:59 RO 2.57 

0.34 
0.04 
0.09 
0.05 
0.11 
0.38 
0.11 

0.04 
0.11 

0.07 
0.09 
0.13 
0.00 

0.34 
2.11 
0.36 

214.22 
274.38 
285.94 

0.52 

1. 37 

117.48 
149.68 
156.10 

0.59 

0. 958-1.014 
0.000 
0.966 
0.969 
0.971 
0.973 
0. 976 
0.980 
0.982 
0.984 
0.989 
0.990 
1.006 

0.970-1.030 
0.000 

0.94 0.981 
0.989 

96.74 0.998 13C12-HxCDD 478 SUR3 
124.70 1.000 13C12-HxCDD 678 ISS 
129.84 1.010 13C12-HxCDD 789 RS2 

0. 23 1. 016 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive • Durham, North Carolina 2n13 Printed: 20:27 04/20/98 
Phone: (919) 544-5729 • Fax: (919) 544-5491 319 



Page No. 

04/20/98 

Compound/ 

4 Listing of S982308B.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.Name .. ID .. Flags. 

402-404 

DC SN 34:12 RO 0.74 

DC SN 34:17 1.07 

5 Peaks 

0.36 

0.29 

777.17 

1.022 

1.025 

---------------------- Above: HxCDD I HPCDF Follows ---------------------

HpCDF 

408-410 

408-410 

13C12-HpCDF 
418-420 

418-420 

HpCDD 

424-426 

424-426 

13C12-HpCDD 

436-438 

436-438 

0.88-1.20 

DC NL 0:00 RO 1.25 

DC SN 35:55 RO 4.50 

DC WH 37:38 RO 2.71 

0 Peaks 

0.37-0.51 

DC NL 0:00 RO 1.44 

35:46 0.42 

DC SN 36:01 RO 0.69 

DC SN 36:10 RO 1.20 

DC SN 36:21 RO 1.25 

37:23 0.41 

2 Peaks 

---------------------- Above: 

0.88-1.20 

DC NL 0:00 1.09 

DC SN 36:04 1.00 

DC SN 36:11 RO 0.40 

DC WH 37:19 RO 2.36 

0 Peaks 

0.88-1.20 

DC NL 0:00 1.12 

36:04 1.08 
36:51 0.98 

2 Peaks 

0.997-1.051 

0.33 0.000 

0.20 1.004 

0.14 1.052 

0.00 

0.944-1.112 

0.23 0.000 

246.67 72.85 173.82 1.000 13C12-HpCDF 678 IS6 

0.37 1.007 

0.22 1.011 

0.17 1.016 

163.17 47.48 115.69 1.045 13C12-HpCDF 789 SUR4 

409.84 

HpCDF I HpCDD Follows ---------------------
0. 976-1.005 

0.23 0.000 

0.26 0.979 

0.08 0.982 

0.22 1.013 

0.00 

0.973-1.027 

0.36 0.000 

2.93 1. 52 1.41 0.979 

281.68 139.70 141.98 1.000 13C12-HpCDD 678 IS7 

284.61 

---------------------- Above: HpCDD I Octa-CDD and CDF Follows ----------

OCDF 0. 76-1.02 

442-444 DC NL 0:00 RO 1.20 0.19 

DC WL 35:43 RO 0.75 0.19 

DC WL 35:49 RO 0.35 0.17 

DC WL 36:13 RO 1.33 0.11 

DC WL 36:16 RO 0.71 0.11 

DC WL 36:21 0.80 0.27 

DC WL 36:41 RO 3.50 0.04 

DC SN 36:49 0.92 0.25 

DC SN 36:52 RO 2.50 0.08 

DC SN 38:12 RO 6.00 0.08 

DC SN 38:16 RO 2.50 0.04 

DC SN 38:32 RO 4.25 0.08 

DC SN 41:21 RO 1.13 0.15 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive • Durham, North Carolina 27713 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

0. 902-1.098 
0.000 

0.877 

0. 879 
0.889 

0.890 

0.892 

0.901 

0.904 

0.905 
0.938 

0.939 

0.946 

1. 015 

Printed: 20:27 04/20/9~ Q 
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Page No. 

04/20/98 

Compound/ 

5 Listing of S982308B.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.Name .. 

442-444 0 Peaks 0.00 

OCDD 0. 76-1.02 0.902-1.098 

458-460 DC NL 0:00 RO 1.11 0.17 0.000 

DC SN 40:53 RO 0.58 0.15 1.004 

458-460 0 Peaks 0.00 

13C12-0CDD 0. 76-1.02 0.996-1.004 

470-472 DC NL 0:00 RO 1. 30 0.19 0.000 

40:44 0.84 326.16 149.34 176.82 1. 000 13C12-0CDD 

470-472 1 Peak 

Column 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 *** 

326.16 

"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 

QC Log Desc ........ . 

A-Peak Added 

K-Peak Kept 

D-Peak Deleted 

T-Time Changed 
M-Peak Area Changed 

N-Name Changed 

X-Ether Interference 

ID .. Flags. 

ISS 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive • Durham, North Carolina 27713 Printed: 20:27 04/20/98 
Phone: (919) 544-5729 • Fax: (919) 544-5491 



Fi~e:S982308 111-746 Acq:l"8-APR-1998 13:41:31 EI+ Vo~tage SIR 70S Noise:69 
303.9016 F:2 BSUB(256,30,-3.0) PKD(9,5,5,0.05%,276.0,1.00%,F,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:T.LIII45399 M23-FB-2 INJ. TIME = ~3:44 

100 A3. 5E3 

80 

60 

40 

~.2E3 

9.4E2 

7.~E2 

4.7E2 

2.4E2 

~r-~-,--~-.--.-~~--~-,-.--,--.--r-~~--~-.-.,-,-~--~-r-.--~-.--r-,-~--.--r--r--rLO.OEO 
23:00 24:00 25:00 26:00 

File:S982308 111-746 Acq:18-APR-1998 13:41:31 EI+ Voltage SIR 70S Noise:55 
305.8987 F:2 BSUB(256,30,-3.0) PKD(9,5,5,0.05%,220.0,l.OO%,F,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:T.LIII45399 M23-FB-2 INJ. TIME = 13:44 
100 AS. 3E3 

80 

60 

40 

Al.48E3 

27:00 Time 

1.0E3 

8.2E2 

6.1E2 

4.1E2 

2.0E2 

0~~~~~~~~~~~~~--~~~~==~~~=;~~~.--r-.~~--~~~--~~~~O.OEO 
23:00 24:00 25:00 26:00 

Fi~e:S982308 111-746 Acq:18-APR-1998 13:41:31 EI+ Voltage SIR 70S Noise:58 
315.9419 F:2 BSUB(256,30,-3.0) PKD(9,5,5,0.05%,232.0,1.00%,F,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:T.LI#45399 M23-FB-2 INJ. TIME = 13:44 
100 A2.02E6 

80 

27:00 Time 

6.0E5 

4.8E5 

3.6E5 6(1 

40 

20 

2.4E5 

1.2E5 

O~r--r--r-~-.,-,-~--~-T--~-r--.-~~,-,-~--~-T--+-~--r--r--r--,-.,-,-~--~~--.--T--~~~O.OEO 
23:00 24:00 25:00 26:00 

File:S982308 #1-746 Acq:18-APR-1998 13:41:31 EI+ Voltage SIR 70S Noise:59 
317.9389 F:2 BSUB(256,30,,-3.0) PKD(9,5,5,0.05%,236.0,l.OO%,F,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:T.LI#45399 M23-FB-2 INJ. TIME = 13:44 
100 A2. 2E6 

80 

60 

40 

20 

27:00 Time 

8.2E5 

6.5E5 

4.9E5 

3.3E5 

1.6E5 

0·~~-r-.--~~--.-~~--~-r-.r-,-~~.-~~--r--.~~~~--r--r-.--~~--.-~~--.--.--r--rLO.OEO 
23:00 24:00 

File:S982308 #1-746 Acq:18-APR-1998 13:41:31 
330.9792 F:2 Ezp:NDB5US 
TRIANGLE LABS Tezt:T.LIII45399 M23-FB-2 
100 22:51 

80 

60 

40 

20 

23:21 23:53 

25:00 
EI+ Voltage SIR 70S 

26:00 27:00 

27:01 

Time 

1.4E6 

1.1E6 

8.1E5 

5.4E5 

2. 7E5 

0~.-~-,--~-.--.-~~--~-r~--.--.--r-~~--~-.-.--,-~--~~-.--~-.--.-~~--~-r--r-~O.OEO 
23:00 24:00 25:00 

File:S982308 #1-746 Acq:18-APR-1998 13:41:31 EI+ Voltage SIR 70S 
375.8364 F:2 Ezp:NDB5US 
TRIANGLE LABS Tezt:T.LI#45399 M23-FB-2 INJ. TIME 
100 

80 

60 

40 

20 

26:00 

13:44 
26·27 

27:00 Time 

1.5E3 

1.2E3 

8.8E2 

5.9E2 

2.9E2 

O~r-~-,--~~--.-~~--~-r-.,-,-~--.-~~--~-.-.--,-~--r--r-.--~~--r--r~--.--.--r--rLO.OEO 
23:00 24:00 25:00 26:00 27:00 Time 



File:S982308 #1-746 Acq:18-APR-1998 13:41:31 EI+ Voltage SIR 70S Noise:45 
319.8965 F:2 BSUB(256,30,-3.0) PKD(7,5,3,0.05%,180.0,1.00%,F,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:T.LI#45399 M23-FB-2 INJ. TIME = 13:44 
100 A2. 5E3 

80 Al.45E3 
A1.11E3 A1.24E3 

60 
A1.39E3 A985.04 

40 

20 

7.4E2 

5.9E2 

4.4E2 

3.0E2 

1.5E2 

0 lj_~-,~~==~~==~~~~~==;_-r--.-~--.-~~~~==~~-=~~==~_,_jJr~~O.OEO 
24:00 25:00 

File:S982308 #1-746 Acq:18-APR-1998 13:41:31 EI+ Voltage SIR 70S Noise:51 
321.8936 F:2 BSUB(256,30,-3.0) PKD(7,5,3,0.05%,204.0,1.00%,F,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:T.LI#45399 M23-FB-2 INJ. TIME 13:44 
100 A2. 5E3 \\'; 

'J\""f.. • 
~(\~ 

8(1 

60 

40 

20 

I 

Time 

1.1E3 

8.9E2 

6.7E2 

4.5E2 

2.2E2 

oJ:=:==~==~=:~~~~~~~~~~==~~~~~=;~~==~~~~~~~=:~:=~~~~~~~~~O.OEO 
24:00 25:00 26:00 27:00 

File:S982308 #1-746 Acq:1.-8-APR-1998 13:41:31 EI+ Voltage SIR 70S Noise:115 
331.9368 F:2 BSUB(256,30,-3.0) PKD(7,5,3,0.05%,460.0,1.00%,F,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:T.LI#45399 M23-FB-2 INJ. TIME = 13:44 
100 . . A2. 3E6 

80 

60 

40 

20 

1'11.55E6 

Time 

5.7E5 

4.6E5 

3.4E5 

2.3E5 

1.1E5 

0~~~--~-.--.--r--r--r--,-.-~--~~--~~~~T-\-r--r--r--~-r-,,-~-,,-~O.OEO 
24:00 25:00 26:00 27:00 

File:S982308 #1-746 Acq:18-APR-1998 13:41:31 EI+ Voltage SIR 70S Noise:62 
333.9338 F:2 BSUB(256,30,-3.0) PKD(7,5,3,0.05%,248.0,1.00%,F,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:T.LI#45399 M23-FB-2 INJ. TIME = 13:44 
100 A2. 7E6 

80 1.95E6 

60 

Time 

7.3E5 

5.8E5 

4.4E5 

2.9E5 

1.5E5 

0~~--,---r--,---r--,---r-~--~--.-~r-~--,---~_,~~--,---r--,---r--,---,--,---r--~O.OEO 

40 

20 

24:00 25:00 26:00 27:00 
File:S982308 #1-746 Acq:18-APR-1998 13:41:31 EI+ Voltage SIR 70S Noise:58 
327.8847 F:2 BSUB(256,30,-3.0) PKD(7,5,3,0.05%,232.0,1.00%,F,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:T.LI#4'53fi9 M23-FB-2 INJ. TIME = 13:44 
100 A3. 6E6 

80 

60 

40 

20 

'·· 

Time 

9.0E5 

7.2E5 

5.4E5 

3.6E5 

1.8E5 

0·~~---r--r--.--~--,---.-~--~--.---r-~--,---~-,-L-r~-r--r--,--~--,---r--,--~--~O.OEO 
24: 00 25: 00 26: 00 

File:S982308 #1-746 Acq:18-APR-1998 13:41:31 EI+ Voltage SIR 70S 
330.9792 F:2 Ezp:NDB5US 
TRIANGLE LABS Tezt:T.LI#45399 M23-FB-2 
100 

8ol--~~~~~~~~~~~~~~~~---

60 

27:00 Time 

27:14 
1.4E6 

1.1E6 

8.1E5 

40 5.4E5 

20 2. 7E5 

0-~~--,---r--,--~---r--r-~---r--,---r-~--~--~-.---.--,---~-,--~--,---.--,--~--~O.OEO 
24:00 25:00 26:00 27:00 Time 

,, 



Fi~e:S982308 #1-746 Acq:18-APR-1998 13:41:31 EI+ Vo~tage SIR 70S Noise:35 
339. 8597 F: 2 BSUB( 256,30, -3 .• 0) PKD( 7, 5, 3, 0. 05%,140. 0, l. OO%,F, T) Ezp:NDB5US 
TRIANGLE LABS Tezt:TLI#45399 M23-FB-2 INJ. TIME 13:44 
100 A1. 1E3 A4.46E3 

A1.47E3 Al.86E3 A1.12E3 

931.71 

7.2E2 

5.8E2 

4.3E2 

2.9E2 

1.4E2 

~~r-~~~~~~~~JJ~~~~L)_l,--T_j~-T~~~==~~~~~~~~~~~~=lO.OEO 
28:00" 29:00 30:00 

Fi~e:S982308 #1-746 Acq:18-APR-1998 13:41:31 EI+ Vo~tage SIR 70S Noise:46 
341.8567 F:2 BSUB(256,30,-3.0) PKD(7,5,3,0.05%,184.0,1.00%,F,T) Ezp:NDB5US 
TRIANGLE LABS Tezt: TLI#45399 M23 -FB-2 INJ. TIME = 13:4 4 
100 A2. 4E3 

80 
Al. 46E3 

60 A3.56E3 
A1.20E3 A1.43E3 

40 

31:00 Time 

1.1E3 

8.6E2 

6.5E2 

4.3E2 

20 2.2E2 

O~~~~~~==~~~~~~~~~~~_l~~ij~~~~l_~~Jl~~~~JtJjJL~[L~o.OEO 
28:00 29:00 30:00 

Fi~e:S982308 #1-746 Acq:18-APR-1998 13:41:31 EI+ Vo~tage SIR 70S Noise:41 
351.9000 F:2 BSUB(256,30,-3.0) PKD(7,5,3,0.05%,164.0,1.00%,F,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:TLI#45399 M23-FB-2 INJ. TIME 13:44 
100:J A2 . 24E6 A2. 2E6 

80 

60 

40 

20 

31:00 Time 

7.6E5 

6.1E5 

4.6E5 

3.0E5 

1.5E5 

O~r--r--~~--,--.~cr~~~~--~-.---,-L~~--,---r-~~\~--~~--,---r-~--.--.--~LO.OEO 
28:0o'· 29:00 30:00 31:00 Time 

Fi~e:S982308 #1-746 Acq:18-JiPR-1998 13:41:31 EI+ Vo~tage SIR 70S Noise:45 
353.8970 F:2 BSUB(256,30,,-3.0) PKD(7,5,3,0.05%,180.0,1.00%,F,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:TLI#45399 M23-FB-2 INJ. TIME = 13:44 
100:J Al. 49E6 Al. 4E6 

80 

60 

40 

5.1E5 

4.0E5 

3.0E5 

t-2· OE5 

20 t-1.0E5 

0·~~-r--~~_,--,-~-c~~-T--.--T--,-Lj~~~~-r--~~J~~-r~~~_,--,--,--~-,--,_LO.OEO 
28:00 29:00 30:00 31:00 Time 

File:S982308 #1-746 Acq:18-APR-1998 13:41:31 EI+ Vo~tage SIR 70S 
330.9792 F:2 Ezp:NDB5US 
TRIANGLE LABS Tezt:TLI#45399 M23-FB-2 INJ. TIME = 13:44 
100:J 29:18 29:5330_;07 30i.26 31·06 1.4E6 

~~2~7~:1~4~2~7~:;3~0~2~7~:4~7~_;~-2~-8~=~~18~--~~~~~--~ ~~~~~~~~~v~~~~~~~~~v~~~v-~-r 
80~ "" 1.1E6 

60 8.4E5 

40 5.6E5 

20 2.8E5 

O·~r-~---.--.-~--.-~r-~--,---r--.--.---.-~---.--.--,---.--.-~---.--.--,---r--~--,LO.OEO 
28:00 29:00 30:00 

Fi~e:S982308 #1-746 Acq:18-APR-1998 13:41:31 EI+ Voltage SIR 70S 
409.7974 F:2 Ezp:NDB5US 
TRIANGLE LABS Tezt:TLI#45399 M23-FB-2 INJ. TIME 
100 

60 ·i 

13:44 
30·38 

31:00 Time 

2.1E3 

1. 7E3 

1.2E3 

40 8.3E2 

20 4.1E2 

O·~r--,---.--.-~--.---r-~--,---r--.--.---.-~---.--.--,---,--.--,---.--.--,---r--~--~O.OEO 
28:00 29:00 30:00 31:00 Time 

324 



Al.16E3 80 A2.06E3 A2.20E3 

60 

File:S982308 #1-746 Acq:18-APR-1998 13:41:31 EI+ Voltage SIR 70S Noise:31 
357.8516 F:2 BSUB(256,30,-3.0) PKD(7,5,3,0.05%,124.0,1.00%,F,T) Exp:NDB5US 
TRIANGLE LABS Text:TLI#45399 M23-FB-2 INJ. TIME = 13:44 
100 . A94 .76 

80 

A971.37 
A2.04E3 

60 
A1. 75E3 

8.6E2 

6.9E2 

5.2E2 
A .16E3 

A646. 09 7.6E2 

6.1E2 

4.6E2 

3.1E2 

1.5E2 

0 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 30:48 31:00 31:12 Time 

File:S982308 #1-746 Acq:18-APR-1998 13:41:31 EI+ Voltage SIR 70S Noise:40 
367.8949 F:2 BSUB(256,30,-3.0) PKD(7,5,3,0.05%,160.0,1.00%,F,T) Exp:NDB5US 
TRIANGLE LABS Text:TLI#45399 M23-FB-2 INJ. TIME 13:44 
100 A1. 2E6 5.3E5 

80 4.2E5 

60 3.2E5 

40 2.1E5 

20 1.1E5 

28:24 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 Time 
File:S982308 #1-746 Acq:18-APR-1998 13:41:31 EI+ Voltage SIR 70S Noise:35 
369.8919 F:2 BSUB(256,30,-3~0) PKD(7,5,3,0.05%,140.0,1.00%,F,T) Exp:NDB5US 
TRIANGLE LABS Text:TLI#45399 M23-FB-2 INJ. TIME 13:44 
100 A1. 2E6 3.5E5 

80 2.8E5 

60 2.1E5 

40 1.4E5 

20 7.1E4 

0 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 30:48 31:00 31:12 Time 

File:S982308 #1-746 Acq:18-APR-1998 13:41:31 EI+ Voltage SIR 70S 
330.9792 F:2 Exp:NDB5US 
TRIANGLE LABS Text: TLI#45399 M23-FB-2 13:44 

100 28:55 29:06 29:18 1.4E6 

80 1.1E6 

60 8.4E5 

40 5.6E5 

20 2.8E5 

0 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 30:48 31:00 31:12 Time 



Fi~e:S982308 #1-465 Acq:18-APR-1998 13:41:31 EI+ Vo~tage SIR 70S Noise:85 
373.8208 F:3 BSUB(256,30,'-3.0) PKD(7,5,3,0.05%,340.0,1.00%,F,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:TLI#45399 M23-FB-2 INJ. TIME = 13:44 
100 A2. OE3 A2.65E3 

A1.58E3 A926.30 

9.6E2 

7.7E2 

5.7E2 

3.8E2 

1.9E2 

0 O.OEO 
31:36 31:48 32:00 32:12 32:24 32:36 32:48 33:00 33:12 33:24 33:36 33:48 34:00 34:12 34:24 34:36 Time 

Fi~e:S982308 #1-465 Acq:18-APR-1998 13:41:31 EI+ Vo~tage SIR 70S Noise:80 
375.8178 F:3 BSUB(256,30,-3.0) PKD(7,5,3,0.05%,320.0,1.00%,F,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:TLI#45399 M23-FB-2 INJ. TIME 13:44 
100 .. . 1.5E3 

80 

60 

40 

20 

A1. 71E3 1.2E3 

9.2E2 

6.2E2 

3.1E2 

O'~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~O.OEO 
31:36 34:00 34:12 34:24 34:36 Time 

Fi~e:S982308 #1-465 Acq:18-APR-1998 13:41:31 EI+ Vo~tage SIR 70S Noise:81 
383.8639 F:3 BSUB(256,30,-3.0) PKD(7,5,3,0.05%,324.0,1.00%,F,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:TLI#45399 M23-FB-2 INJ. TIME = 13:44 
100 A1. OE6 A1.05E6 

80 

60 A8.26E5 

3.2E5 

2.6E5 

1.9E5 

40 1.3E5 

20 6.4E4 

0 O.OEO 
31:36 31:48 32:00 32:12 32:24 32:36 32:48 33:00 33:12 33:24 33:36 33:48 34:00 34:12 34:24 34:36 Time 

Fi~e:S982308 #1-465 Acq:18-APR-1998 13:41:31 EI+ Vo~tage SIR 70S Noise:85 
385.8610 F:3 BSUB(256,30,-3-.0) PKD(7,5,3,0.05%,340.0,1.00%,F,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:TLI#45399 M23-FB-2 INJ. TIME = 13:44 
100 A2. 2E6 A2.11E6 

80 

60 

40 

20 

A1.65E6 

6.3E5 

5.1E5 

3.8E5 

2.5E5 

1.3E5 

0-~~~~~~rr~~~~~,~TTTT~~rr~~~~~~~~~~TTTT~~~rr~~,~~~,~~~~O.OEO 
31:36 31:48 32:00 32:12 32:24 32:36 32:48 33:00 33:12 33:24 33:36 

Fi~e:S982308 #1-465 Acq:18-APR-1998 13:41:31 EI+ Vo~tage SIR 70S 
33:48 34:00 34:12 34:24 34:36 Time 

392.9760 F:3 Ezp:NDB5US 
TRIANGLE LABS Tezt:TLI#45399 M23-FB-2 

100 31:50 32:05 32:17 32:28 32:38 

80 

60 

40 

20 

32:54 

INJ. TIME 13:44 
7.0E5 

33:1133:21 33:34 33:47 34:02 5.6E5 

4.2E5 

2.8E5 

1.4E5 

0 O.OEO 
31:36 31:48 32:00 32:12 32:24 32:36 32:48 33:00 33:12 33:24 33:36 33:48 34:00 34:12 34:24 34:36 Time 

Fi~e:S982308 #1-465 Acq:18-APR-1998 13:41:31 EI+ Vo~tage SIR 70S 
445.7555 F:3 Ezp:NDB5US 
TRIANGLE LABS Tezt:TLI#45399 M23-FB-2 INJ. TIME = 13:44 
100 33·46 2.4E3 

80 1.9E3 

60 1.5E3 

40 9.7E2 

20 4.9E2 

0 O.OEO 
31:36 31:48 32:00 32:12 32:24 32:36 32:48 33:00 33:12 33:24 33:36 33:48 34:00 34:12 34:24 34:36 Time 

3~G 



F~ e:S 
389.8156 
TRIANGLE 
100 

80 

60 

40 

20 

A2.40E3 

A3.12E3 

A2.92 3 

32:12 32:24 32:36 32:48 33:00 33:12 33:24 33:36 33:48 34:00 
Fi1e:S982308 11-465 Acq:18-APR-1998 13:41:31 EI+ Voltage SIR 70S Noise:82 
391.8127 F:3 BSUB(256,30,-3.0) PKD(7,!?_,3,0.05%,328.0,1.00%,F,T) Exp:NDB5US 
TRIANGLE LABS Text:TLII45399 M23-FB-2 INJ. TIME = 13:44 
100 

80 

60 
A1.39E3 

40 

20 

1..3E3 

l..l.E3 

8.0E2 

5.4E2 

2.7E2 

1..7E3 

1..4E3 

l..OE3 

6.8E2 

3.4E2 

O~,~rr~~~~~~~~~~~~~~~~~~~~~~-.>T"~or~"-.~"-.~~~O.OEO 
32:12 32:24 32:36 32:48 33:00 33:12 33:24 33:36 33:48 34:00 

File:S982308 #1-465 Acq:18-APR-1998 13:41:31 EI+ Voltage SIR 70S Noise:93 
401.8558 F:3 BSUB(256,30,.-3•0J PKD(7,5,3,0.05%,372.0,1.00%,F,T) Exp:NDB5US 
TRIANGLE LABS Text:TLII45399 M23-FB-2 INJ. TIME 13:44 
100 A1.50E6 A1. 6E6 

Al..l.7E 
80 

60 

40 

20 

32:12 32:24 32:36 32:48 33:00 33:1.2 33:24 33:36 33:48 34:00 
File:S982308 11.-465 Acq:l.8-APR-1.998 1.3:41.:31. EI+ Voltage SIR 70S Noise:l.54 
403.8529 F:3 BSUB(256,30;-3.0) PKD(7,5,3,0.05%,61.6.0,l.OO%,F,T) Exp:NDB5US 
TRIANGLE LABS Text:TLI#45399 M23-FB-2 INJ. TIME 1.3:44 
1.00 Al..25E6 Al.. 0E6 

80 

60 

40 

20 

34:12 Time 

4.1E5 

3.3E5 

2.5E5 

L.6E5 

8.2E4 

3.3E5 

2.7E5 

2.0E5 

1..3E5 

6. 7E4 

0·~~~,-rT~-r~-r~~rT,-rT~~~-r~~~~~~~~-rrT~~,-rT~-r~~~,_rT,-rT~-r~O.OEO 
32:1.2 32:24 32:36 32:48 33:00 

Fil.e:S982308 11.-465 Acq:l.8-"APR-1.998 1.3:41.:31. 
392.9760 F:3 Exp:NDB5US 
TRIANGLE LABS Text:TLII45399 M23-FB-2 

1.00 32:1.7 32:28 32:38 

80 

60 

40 

20 

32:1.2 32:24 32:36 32:48 33:00 

33:1.2 33:24 33:36 
EI+ Voltage SIR 70S 

INJ. TIME 

33:12 33:24 33:36 

33:48 34:00 34:1.2 Time 

13:44 
6.7E5 

34: 02 34: 1.3 5. 4E5 

4.0E5 

2.7E5 

1..3E5 

33:48 34:00 34:1.2 



Fi~e:S982308 #1-569 Acq:18-APR-1998 13:41:31 EI+ Vo~tage SIR 70S Noise:100 
407.7818 F:4 BSUB(256,30,-3.0) PKD(7,5,3,0.05%,400.0,1.00%,F,T) Ezp:NDB5US 
T.RIANGLE LABS Tezt:TLI#45399 M23-FB-2 INJ. TIME = 13:44 
100 A4.53E3 

35:48 36:00 36:.12 36:24 36:36 36:48 37:00 37:12 37:24 
Fi~e:S982308 #1-569 Acq:18-APR-1998 13:41:31 EI+ Vo~tage SIR 70S Noise:81 
409.7789 F:4 BSUB(256,30,-J'.O) PKD(7,5,3,0.05%,324.0,1.00%,F,T) Ezp:NDB5US 
T.RIANGLE LABS Tezt:TLI#45399 M23-FB-2 INJ. TIME = 13:44 
100 

. ~· 

35:48 36:00 36:12 36:24 36:36 36:48 37:00 37:12 37:24 
Fi~e:S982308 #1-569 Acq:18-APR-1998 13:41:31 EI+ Vo~tage SIR 70S Noise:114 
417.8253 F:4 BSUB(256,30,-3.0) PKD(7,5,3,0.05%,456.0,1.00%,F,T) Ezp:NDB5US 
T.RIANGLE LABS Tezt:TLI#45399 M23-FB-2 INJ. TIME = 13:44 
100 A7. 9E5 

80 

60 

40 

20 

A4. 75E5 

2.4E3 

1.9E3 

1.4E3 

9.5E2 

4.8E2 

O.OEO 
37:36 37:48 Time 

1.3E3 

1.1E3 

8.1E2 

5.4E2 

2.7E2 

O.OEO 
37:36 37:48 Time 

1.3E5 

1.1E5 

8.0E4 

5.3E4 

2.7E4 

O·~~~.,~~~rr~~~~~~-.,~~.-~~-r~.-~~~~.-~~~~-r~~~~~~~~.-~ O.OEO 
35:48 36:00 36:12 36:24 36:36 36:48 37:00 37:12 37:24 

Fi~e:S982308 #1-569 Acq:18-APR-1998 13:41:31 EI+ Vo~tage SIR 70S Noise:82 
419.8220 F:4 BSUB(256,30,-3·.0) PKD(7,5,3,0.05%,328.0,1.00%,F,T) Ezp:NDB5US 
T.RIANGLE LABS Tezt:TLI#4539'9 M23-FB-2 INJ. TIME = 13:44 
100 Al. 4E6 

80 

60 
Al.16E6 

40 

37:36 37:48 Time 

3.3E5 

2.6E5 

2.0E5 

1.3E5 

20 6.6E4 

0~~~.-~~~~rr~~,-r~~,-r~-r,-r~~,-r~,-rT~~~rr~~~OT~~,_rr,_~,_rr,_~O.OEO 
35:48 36:00 36:12 36:24 36:36 

Fi~e:S982308 #1-569 Acq:18-APR-1998 13:41:31 EI+ 
430.9729 F:4 Ezp:NDB5US 
T.RIANGLE LABS Tezt:TLI#45399 M23-FB-2 
100 35:55 36·08 

36:48 37:00 
Vo~tage SIR 70S 

37:12 37:24 37:36 37:48 

80 

TIME = 13:44 

~~~~~~~~v-~~~~~----~3~7~:~1~4~~~3~7:30 
~~~----~--\/ 

60 

40 

20 

Time 

5.4E5 

4.3E5 

3.2E5 

2.2E5 

1.1E5 

0·~.-~~~~.-rr~-r~.-~~-.~~~.-rT~~~~rT~-r~.-rr~-r~-r~.-~~rrT>-r~.-~O.OEO 
35:48 36:00 36:12 36:24 36:36 36:48 37:00 37:12 

Fi~e:S982308 #1-569 Acq:18-APR-1998 13:41:31 EI+ Vo~tage SIR 70S 
479.7165 F:4 Ezp:NDB5US 
T.RIANGLE LABS Tezt:T.LI#45399 M23-FB-2 INJ. TIME 
~00 

37:24 37:36 

13:44 

37:48 Time 

2.0E3 

1.6E3 

1.2E3 

8.0E2 

20 4.0E2 

O~~~,.-~,-rr~-rrT,-rr~-r~.-rT,-rr~-rOT,-rrTO-rrT~-rT>-rrT,-rT~rr,-r~-rrT.-~O.OEO 
35:48 36:00 36:12 36:24 36:36 36:48 37:00 37:12 37:24 37:36 37:48 Time 

328 



TRIANGLE 
100 

36:00 36:06 36:12 36:18 36:24 36:30 36:36 36:42 36:48 36:54 37:00 37:06 
File:S982308 #1-569 Acq:18-APR-1998 13:41:31 EI+ Voltage SIR 70S Noise:54 
425.7737 F:4 BSUB(256,30,-3.0) PKD(7,5,3,0.05%,216.0,1.00%,F,T) Exp:NDB5US 
TRIANGLE LABS Text:T.LI#45399 M23-FB-2 INJ. TIME 13:44 
100 A1. 7E3 

80 
A1.30E3 

60 
A979.04 

36:00 36:06 36:12 36:18 36:24 36:30 36:36 36:42 36:48 36:54 37:00 37:06 
File:S982308 #1-569 Acq:18-APR-1998 13:41:31 EI+ Voltage SIR 70S Noise:96 
435.8169 F:4 BSUB(256,30,-3.0) PKD(7,5,3,0.05%,384.0,1.00%,F,T) Exp:NDB5US 
TRIANGLE LABS Text:T.LI#45399 M23-FB-2 INJ. TIME 13:44 
100 A1. OE6 

80 

60 

40 

20 

36:00 36:06 36:12 36:18 36:24 36:30 36:36 36:42 36:48 36:54 37:00 37:06 
File:S982308 #1-569 Acq:18-APR-1998 13:41:31 EI+ Voltage SIR 70S Noise:84 
437.8140 F:4 BSUB(256,30,-3.0) PKD(7,5,3,0.05%,336.0,1.00%,F,T) Exp:NDB5US 
TRIANGLE LABS Text:T.LI#45399 M23-FB-2 INJ. TIME 13:44 
100 A1. 2E6 

80 

60 

40 

20 

A2. 4E3 7.9E2 

6.3E2 

4. 7E2 

3.2E2 

1.6E2 

O.OEO 
37:12 37:18 Time 

6.8E2 

5.5E2 

4.1E2 

2.7E2 

1.4E2 

O.OEO 
37:12 37:18 Time 

2.4E5 

1.9E5 

1.4E5 

9,.5E4 

4. 7E4 

O.OEO 
37:12 37:18 Time 

2.5E5 

2.0E5 

1.5E5 

9.8E4 

4.9E4 

O~~~~~~~~~~~~~~~~rrrrrrTTTT~TT~~TT~~TTTTTT~TT~~~~~~~~~~~0.0E0 
36:00 36:06 36:12 36:1l! 36:24 36:30 36:36 36:42 36:48 36:54 37:00 37:06 37:12 37:18 

File:S982308 #1-569 Acq:18-APR-1998 13:41:31 EI+ Voltage SIR 70S 
430.9729 F:4 Exp:NDB5US 
TRIANGLE LABS Text:T.LI#45399 M23-FB-2 13:44 
100 36·08 36:14 

37:14 

80 

60 

40 

20 

Time 

5.4E5 

4.3E5 

3.2E5 

2.2E5 

1.1E5 

O~~~~TTTTTTrr~~~~n,,,~~~~TTTTTT~~rr~~~~~TTTTTT~~rrrr~rrrrrr~0.0E0 
36:00 36:06 36:12 36:18 36:24 36:30 36:36 36:42 36:48 36:54 37:00 37:06 37:12 37:18 Time 

329 



Fi~e:S982308 #1-569 Acq:18-APR-1998 13:41:31 EI+ Vo~tage SIR 70S No~se:61 
441.7428 F:4 BSUB(256,30,~3.0) PKD(7,5,3,0.05%,244.0,1.00%,F,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:T.LI#45399 M23-FB-2 INJ. TIME = 13:44 
100 

90 

80 

70 

60 

50 

40 

30 

20 

10 

2.5E4 

2.2E4 

2.0E4 

1. 7E4 

1.5E4 

1.2E4 

9.9E3 

7.4E3 

4.9E3 

2.5E3 

o·~~~~~~~~~~~~~~~~~~~~~~?9~~-r~~~=+~~~~~~=rE O.OEO 
36:00 37:00 38:00 39:00 40:00 41:00 

Fi~e:S982308 #1-569 Acq:18-APR-1998 13:41:31 EI+ Vo~tage SIR 70S Noise:51 
443.7399 F:4 BSUB(256,30,-3.0) PKD(7,5,3,0.05%,204.0,1.00%,F,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:T.LI#45399 M23-FB-2 INJ. TIME = 13:44 
100 

90 

80 

70 

60 

50 

40 

30 

20 

42:00 Time 

1.8E4 

1. 6E4 

1.5E4 

1.3E4 

1.1E4 

9.1E3 

7.3E3 

5 .4E3 

3.6E3 

10 

0 

Al. 23E3 1. 8E3 

~~~~~~~~~~~~~~~~~~~~~~~~~~~r=~~~~~~~~~~~~~~~~O.OEO 
36:00 37:00 38:00 39:00 40:00 41:00 42:00 Time 

Fi~e:S982308 #1-569 Acq:18-APR-1998 13:41:31 EI+ Vo~tage SIR 70S 
430.9729 F:4 Ezp:NDB5US 
TRIANGLE LABS Tezt:T.LI#45399 M23-FB-2 INJ. TIME 13:44 
100 36:08 36:39 5.4E5 

90 4.9E5 

80 4.3E5 

70 3.8E5 

60 3.3E5 

50 2.7E5 

40 2.2E5 

30 1.6E5 

20 1.1E5 

10 5.4E4 

0·~.-.-.-~~~.-.-.-~-r-r-r-r~~~~-,-,-,.-.-r-~~~.-.--r-.-.-r-.~~-,-.-..-.-.-~~~O.OEO 
36:00 37:00 38:00 

Fi~e:S982308 #1-569 Acq:18-APR-1998 13:41:31 
513.6775 F:4 Ezp:NDB5US 
TRIANGLE LABS Tezt:T.LI#45399 M23-FB-2 
100 

90 

80 

70 

60 

50 

40 36:29 

30 

20 

10 

39:00 40:00 
EI+ Vo~tage SIR 70S 

INJ. 

39:13 

TIME 

41:00 42:00 

13:44 

Time 

3.9E3 

3.5E3 

3.1E3 

2.8E3 

2.4E3 

2.0E3 

1.6E3 

1.2E3 

~~~~~~~~~~vv~~~~.~~ 7.9E2 

3.9E2 

0 
36:00 37:00 38:00 39:00 40:00 

·~~~~r-r-r-r-r-r-r-r-r-r-r-r-~~~r-~r-~r-r-r-r-r-r-r-r-r-r-,-r-r-~~~.-~~~~0-0EO 
41:00 42:00 Time 



Fi~e:S982308 #1-569 Acq:18-APR-1998 13:41:31 EI+ Vo~tage SIR 70S Noise:47 
459.7348 F:4 BSUB(256,30,-3.0) PKD(7,5,3,0.05%,188.0,~.00%,F,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:TLI#45399 M23-FB-2 INJ. TIME = 13:44 
100 A1. 4E3 

80 

60 

40 

20 

o.,__,-.-.-.-r-,-.-.-.-.-.-.-.-.-.-.-.-.-.-.~~r-r-r-r-r-~~.-.-~.-.-.-.--.-.-.-.~ 
40:36 40:42 40:48 40:54 41:00 41:06 

Fi~e:S982308 #1-569 Acq:18-APR-1998 13:41:31 EI+ Vo~tage SIR 70S Noise:64 
469.7779 F:4 BSUB(256,30,-3.0) PKD(7,5,3,0.05%,256.0,l.OO%,F,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:TLI#45399 M23-FB-2 INJ. TIME = 13:44 
100 A 9E6 

80 

60 

40 

20 

40:42 40:48 40:54 41:00 41:06 
Fi~e:S982308 #1-569 Acq:18-APR-1998 13:41:31 EI+ Vo~tage SIR 70S Noise:51 
471.7750 F:4 BSUB(256,30,-3c0) PKD(7,5,3,0.05%,204.0,l.OO%,F,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:TLI#45399 M23-FB-2 INJ. TIME = 13:44 
~00 A1. 7E6 

80 

60 

40 

20 

41:12 

41:12 

o+-~~~-.~-+~~~~~~~~~~~~~~~~=r~~~~-t 
40:36 40:42 ; 40:48 40:54 4~:00 41:06 41:12 

Fi~e:S982308 #1-569 Acq:18-APR-1998 13:41:31 EI+ Vo~tage SIR 70S 
430.9729 F:4 Ezp:NDB5US ' 
TRIANGLE LABS Tezt:TLI#45399 M23-FB-2 INJ. TIME 13:44 
100 4 ·42 40:46 41:00 

80 

60 

40 

20 

7.4E2 

5.9E2 

4.5E2 

3.0E2 

1.5E2 

O.OEO 
Time 

6.7E2 

5.4E2 

4.0E2 

2.7E2 

~.3E2 

O.'OEO 
Time 

1.1E5 

9.1E4 

6.9E4 

4.6E4 

2.3E4 

O.OEO 
Time 

1.3E5 

1.1E5 

8.0E4 

5.4E4 

2. 7E4 

O.OEO 
Time 

4.4E5 

3.5E5 

2. 7E5 

1.8E5 

8.9E4 

O.OEO 
Time 

3" . ~ ... 



Chmel I 338.9792 Pe~ top 
Heljt .33 'X(ts ~ 200 WI 

el nale 
Data rUe na.e A:~ 
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~ lUber 2 
Ioolzat Loo t:lde EI + 
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TLI Project: 45399 
Client Sample: M23-FB-2 

Method 23 TCDD/TCDF Analysis (DB-225) 
Analysis File: P981319 

Client Project: r012.002/Lime Kiln 
Sample Matrix: M23 Date Received: 04/01/98 
TLI ID: 204-92-10A-D Date Extracted: 04/03/98 

Date Analyzed: 04/17/98 

Sample Size: 1.000 Dilution Factor: n/a 
Dry Weight: n/a Blank File: U980780 
GC Column: DB-225 Analyst: KB 

2,3,7,8-TCDF ND 0.005 

Spike File: SPC2NF04 
ICal: PF24098 
ConCa!: P981314 

% Moisture: n/a 
%Lipid: n/a 
% Solids: n/a 

2.9 73.7 40%-130% 0.78 22:22 

0.83 21:16 

Data Reviewer: _,----L-____ 04/20/98 

Triangle Laboratories, Inc.® 
801 Capitola Drive • Durham, North Carolina 27713 
Phone: (919} 544-5729 • Fax: (919} 544-5491 

Page 1 ofl C2NF ..PSR v2.02. LARS 6.11.00 

Printed: 21:29 04/20/98 

33:1 



Initial .... Date ... 

Data Review By: ~ ~/ 10;~d 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. 

04/20/98 

Compound/ 

1 Listing of P981319B.dbf 

Matched GC Peaks I Ratio I Ret. Time 

0.10 

M_Z .... QC.Log Omit Why .• RT. OK Ratio Total.Area ... Area.Peak.1 .. Area.Peak.2 .. Rel.RT Compound.Name .. ID .. Flags. 

TCDF 

304-306 

304-306 

0.65-0.89 0.789-1.101 

DC NL 0:00 0.69 0.22 0.000 

0 Peaks 0.00 

13C12-TCDF 

316-318 

0.65-0.89 0.955-1.045 

DC NL 0:00 0.73 0.19 0.000 

DC WL 20:31 RO 1.00 0.27 0.917 

DC WL 20:57 RO 0.62 1. 08 0.937 

DC WL 21:13 0.83 5.34 0.949 

22:22 0.78 188.67 82.73 105.94 1.000 13C12-2378-TCDF 

DC SN 23:02 RO 2.55 0.19 1.030 

DC WH 23:26 RO 4.29 0.12 1.048 

DC WH 23:38 RO 1. 92 0.23 1.057 

DC WH 24:25 RO 0.57 1.95 1. 092 

316-318 1 Peak 188.67 

----------------------- Above: TCDF I TCDD Follows ----------------------

13Cl2-TCDD 

332-334 

0.65-0.89 0.905-1.095 

DC NL 0:00 RO 1.44 0.16 0.000 

DC SN 19:53 RO 0.31 0.11 0.947 

21:00 0.82 135.18 60.97 74.21 1.000 

21:16 0.83 190.53 86.43 104.10 1.013 

22:00 RO 1. 04 0.97 0.57 0.55 1.048 

332-334 3 Peaks 326.68 

Colurrm Description............ "WhY" Code Description......... .QC Log Desc ........ . 

M_Z -Nominal Ion Mass(es) 

.. RT. -Retention Time (mm:ss) 

Rat.1 -Ratio of M/M+2 Ions 

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 

OK -RO=Ratio Outside Limits <M-Below Method Detection Limit T-Time Changed 

Rel.RT-Relative Retention Time NL-Channel Specific Noise Level M-Peak Area Changed 

N-Name Changed 

X-Ether· Interference 

*** End of Report *** 

13C12-2378-TCDD 

13C12-1234-TCDD 

ISO 

IS1 

RS1 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive • Durham, North Carolina 27713 Printed: 21 :29 04/20/98 
Phone: (919) 544-5729 • Fax: (919) 544-5491 



Ez.p:DB225 
TRIANGLE LABS Tezt:M23-FB-2 
100 

95 

90 

70 

65 

60 

55 

50 

45 

40 

35 

30 

25 

p 

TLI#45399 

23:11 

22:24 

1.4E3 

1.4E3 

1.0E3 

9.2E2 

8.5E2 

7.8E2 

7.1E2 

6.4E2 

5.7E2 

5.0E2 

4.3E2 

3.6E2 

20 2.8E2 

15 2.1E2 

10 1.4E2 

5 7 .1E1 

0 O.OEO 
21:00 21:12 21:24 21:36 21:48 22:00 22:12 22:24 22:36 22:48 23:00 23:12 23:24 23:36 23:48 24:00 Time 

File:P981319 #1-1006 Acqil7-APR-1998 04:18:22 EI+ Voltage SIR 70P 
315.9419 Ezp:DB225 .. 
TRIANGLE LABS Tezt:M23-FB-2 TLI#45399 
100 22·22 2.0E5 

95 1.9E5 

90 1.8E5 

85 1. 7E5 

80 1.6E5 

75 1.5E5 

70 1.4E5 

65 1.3E5 

60 1.2E5 

55 1.1E5 

50 1.0E5 

45 9.0E4 

40 8.0E4 

35 7.0E4 

30 6.0E4 

25 5.0E4 

20 4.0E4 

15 3.0E4 

10 2.0E4 

5 1.0E4 

0 O.OEO 
21:00 21:12 21:24 21:36 21:48 22:00 22:12 22:24 22:36 22:48 23:00 23:12 23:24 23:36 23:48 24:00 Time 



F~ e:P 
303.9016 
TRIANGLE LABS 
100 

80 
A196.80 

60 

40 

20 

4.0E2 

A898.31 
3.2E2 

A255. 72 
2.4E2 

1.6E2 

8.0E1 

0·~~.-~r-~~~~-+-r-r-r.-,-~~~~~~u,~~-+~-r~Lr~.-,-~~r-~,~~~~~O.OEO 
18:00 19:00 20:00 21:00 22:00 23:00 

File:P981319 #1-1006 Acq:17-APR-1998 04:18:22 EI+ Voltage SIR 70P Noise:66 
305.8987 BSUB(256,30,-3.0) PKD(5,3,1,D.10%,264.0,0.00%,F,F) Ezp:DB225 
TRIANGLE LABS Tezt:M23-FB-2 TLI/145399 
100 A62 .26 A482.65 

80 

60 

40 

20 

24:00 25:00 Time 

5.1E2 

4.0E2 

3.0E2 

2.0E2 

1.0E2 

0~,_,-,--,-.~-.-.-.-.-.-.-.-.-.-.~~~~~~~~~~.-~~.-.-.-,-,--.-.-.-.-.-.-.-.-.-.-,rO.OEO 
18:00 19:00 20:00 21:00 22:00 23:00 

File:P981319 111-1006 Acq:17,.APR-1998 04:18:22 EI+ Voltage SIR 70P Noise:38 
315.9419 BSUB(256,30,-3.0) PKD(5,3,1,0.10%,152.0,0.00%,F,F) Ezp:DB225 
TRIANGLE LABS Tezt:M23-FB-2 TLI/145399 
100 A8. 7E5 

80 

60 

40 

20 

24:00 25:00 Time 

2.0E5 

1.6E5 

1.2E5 

8.0E4 

4.0E4 

0~.-.-.-.-.-.-.-.-~~.-.-.-r-~~~,~~a,-,~-.-,-.~~-.~-,~~-.-.-.-.-.~-r-.-.~O.OEO 
18:00 19:00 20:00 21:00 22:00 23:00 

File:P981319 #1-1006 Acq:17-APR-1998 04:18:22 EI+ Voltage SIR 70P Noise:57 
317.9389 BSUB(256,30,-3.0) PKD(5,3,1,0.10%,228.0,0.00%,F,F) Ezp:DB225 
TRIANGLE LABS Tezt:M23-FB-2 TLI#45399 
100 A1. 6E6 

80 

60 

40 

20 

24:00 25:00 Time 

2.6E5 

2.1E5 

1.6E5 

1.0E5 

5.2E4 

0·~.-.-.-.-.-.-.-,-.-T-.-.-r-,-r-r-r-~~~a,~~_,-,-,~~_,-,-,-,-,-.-.-.-.-.~-r-.-.~O.OEO 
18:00 19:00 20:00 21:00 22:00 

Fi1e:P981319 111-1006 Acqd7-APR-1998 04:18:22 EI+ Voltage SIR 70P 
375.8364 Ezp:DB225 
TRIANGLE LABS Tezt:M23-FB-2 TLI/145399 
100 17·55 

80 

60 

40 

20 

23:00 24:00 25:00 Time 

1.5E3 

1.2E3 

9.3E2 

6.2E2 

3.1E2 

0·~.-.-.-.-.-.-.-,-.-.-.-.-.-,-r-r-r-r-r;~,,,-,-,-,-,~-,-,-,-,-,-,-.-.-,-.-.-.-.-.~O.OEO 
18:00 19:00 20:00 21:00 22:00 23:00 24:00 25:00 Time 

38G 



TRIANGLE LABS 
100 

80 
A260.85 

60 A218. 69 

40 

20 

A819.2l 
A670.40 

A650.23 
A210.99 A454 84 

4.7E2 

3.7E2 

2.8E2 

l.9E2 

9.3El 

0·~~--r-.--.~r-~-r~--.-.--.~r-~-.-.--~~~--r-.-~--r-,-~~--~.-~--r-.-~--r-.-~~O.OEO 
19:00 20:00 21:00 22:00 23:00 

File:P981319 #l-1006 Acq:l7-APR-l998 04.:18:22 EI+ Voltage SIR 70P Noise:5l 
321. 8936 BSUB( 256,30, -3. 0) PKD( 5, 3, 1,.0 .1 0%,204. 0, 0. 00%, F, F) Ezp:DB225 
TRIANGLE LABS Tezt:M23-FB-2 T.LI#45399 
100 A78 . 05 

80 

A404.34 
60 

40 

20 

A547.42 

A583.97 

24:00 Time 

4.8E2 

3.9E2 

2.9E2 

l.9E2 

9.6El 

0·~~--rL.--.~~~-r~~.-.--T~r-~-.-.--~~~--r-.-~-Lr-,-~~--~.-~--~.-~--~,_-.~O.OEO 
19:00 20:00 21:00 22:00 

File:P981319 #l-1006 Acq:l7~APR-l998 04:18:22 EI+ Voltage SIR 70P Noise:6l 
327.8847 BSUB(256,30,-3.0) PKD(5,3,l,O.l0%,244.0,0.00%,F,F) Ezp:DB225 
TRIANGLE LABS Tezt:M23-FB-2 T.LI#45399 
100 Al. 6E6 

80 

60 

40 

20 

23:00 24:00 Time 

3. 7E5 

3.0E5 

2.2E5 

l.5E5 

7.4E4 

04-~--~-.~--,--.--r-.--r--r-o-~--r-~'o~~-.~--,--.--,-.-~--r-.-~--~-r--r-.-~--r-.-~~O.OEO 
19:00 20:00 21:00 22:00 

File:P981319 #l-1006 Acq:l7-APR-l998 04:18:22 EI+ Voltage SIR 70P Noise:64 
331.9368 BSUB(256,30,-3.0) PKD(5,3,l,O.l0%,256.0,0.00%,F,F) Ezp:DB225 
TRIANGLE LABS Tezt:M23-FB-2 T.LI#45399 
lOO'l A8. 4E5 

80 
A6.10E5 

60 

40 

20 

23:00 24:00 Time 

2.3E5 

l.8E5 

l.4E5 

r-9.1E4 

4.6E4 

0~-r--r-;--.~--~.-~--.-,--.~--~~~~~~-T~r-~-r~--~.-~--~.-~--.-,--.~r-.--.~O.OEO 
19:00 20:00 21~00 22:00 23:00 24:00 Time 

File:P981319 #l-1006 Acq:i7-APR-l998 04:18:22 EI+ Voltage SIR 70P Noise:47 
333.9338 BSUB(256,30,-3.0) PKD(5,3,l,O.l0%,188.0,0.00%,F,F) Ezp:DB225 
TRIANGLE LABS Tezt:M23-FB-2 T.LI#45399 
100:1 Al. 4E6 2.8E5 

80 
A7.42E5 

2.2E5 

60 l.7E5 

40 l.lE5 

20 5.6E4 



Fi~e:P981319 #1-1006 Acq:17~APR-1998 04:18:22 EI+ Vo~tage SIR 70P 
303.9016 Erp:DB225 
TRIANGLE LABS Tezt:M23-FB-2 
100 

80 

60 

40 

20 

18:00 19:00 20:00 21:00 22:00 
Fi~e:P981319 #1-1006 Acq:17-APR-1998 04:18:22 EI+ Vo~tage SIR 70P 
315.9419 Ezp:DB225 .. 
TRIANGLE LABS Tezt:M23-FB-2 T.LI#45399 
100 22·22 

80 

60 

40 

20 

23:00 24:00 

1.4E3 

1.1E3 

8.6E2 

5. 7E2 

2.9E2 

2.0E5 

1.6E5 

1.2E5 

8.0E4 

4.0E4 

0'~~~~~~~~~~-r~~-r~~~~~r-~~~~~~~~-r~~~~~~~~~~~-T-rO.OEO 
18:00 19:00 20:00 21:00 22:00 

Fi~e:P981319 #1-1006 Acq:17-APR-1998 04:18:22 EI+ Vo~tage SIR 70P 
319.8965 Ezp:DB225 
TRIANGLE LABS Tezt:M23-FB-2 T.LI#45399 
100 

23:00 24:00 25:00 Time 

1.3E3 

1. OE3 

7.5E2 

40 5.0E2 

20 2.5E2 

0·~.-.-~~~~~.-~~~r-r-r-r-r-r-r-r-~~~~-.-.-.-.-.~-T~~~~~~~~~~~~-rO.OEO 
18:00 19:00 20:00 21:00 22:00 23:00 

Fi~e:P981319 #1-1006 Acq:17-APR-1998 04:18:22 EI+ Vo~tage SIR 70P 
331.9368 Ezp:DB225 
TRIANGLE LABS Tezt:M23-FB-2 T.LI#45399 
100.! 21·16 

80 
21:00 

60 

24:00 25:00 Time 

2.3E5 

~.8E5 

1.4E5 

40 9.2E4 

20 4.6E4 

0~~.-~T-~~T-~~~~~~r-~~~~~~~~~~-,~~~~-T~-T-T-T-T-T~-T-T-T~~~O.OEO 
21;00 22:00 23:00 24:00 25:00 Time ~8:00 19:00 20:00 

Fi~e:P9813~9 #1-1006 Acq:17-APR-1998 04:18:22 EI+ Vo~tage SIR 70P 
292.9825 Ezp:DB225 
TRIANGLE LABS Tezt:M23-FB-2 

100~NW--~~~~~~~~~~~~~~~~~~-N~ 
80 

60 

40 

20 

3.4E6 

2.5E6 

1.7E6 

8.4E5 

0~~.-~~~~~r-r-r-r-r-r-r-r-r-r-~r;-.-.-.-.~-.~-T~~~-.~~~~-T-.~~-r-r-r-rO.OEO 
18:00 19:00 20:00 21:00 22:00 

Fi~e:P981319 #1-1006 Acq:17-APR-1998 04:18:22 EI+ Vo~tage SIR 70P 
330.9792 Ezp:DB225 . 
TRIANGLE LABS Tezt:M23-FB-2 
100 18:56 

80 

60 

40 

20 

•N"VV..ttrr\r1W 

23:00 24:00 25:00 Time 

4.9E6 

3.9E6 

2.9E6 

2.0E6 

9.8E5 

0~~.-~~~~~.-~~r-r-r-r-r-r-r-r--,-,-.-.-.~-.~~~~-T-.~-T~-T-T-r~~~-r-r~O.OEO 
18:00 19:00 20:00 21:00 22:00 23:00 24:00 25:00 Time 

33B 



ReF I laSS 292 .9825 PO< top 
Heljt .51 r,d.ts Spil 21 wa 

nale 
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ltcq) ruber 1 
Ioolzttoo m EI+ 
Swltch~ YCl Tfti 
ReF I laSSeS 292.~, J8.9761 

-.~A 292.9325 J 31.9792 
8 ~.9316 K 331.9:!8 
C l\5.87 L 333 .93! 
D 315.9419 R 375.8384 
E 317.9:!9 
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Pages 340 through 357 from the Triangle Laboratories, Inc. analytical report 
have been excluded by PES since these pages present results for samples 

collected at another lime kiln facility during the same mobilization. 



TLI Project: 45399 Method 23 PCDD/PCDF Analysis (a) 
Client Sample: M23-RB-1-4 

Client Project: r012.002/Lime Kiln 
Sample Matrix: M23 Date Received: 04/01198 
TLI ID: 204-92-12A-D Date Extracted: 04/03/98 

Date Analyzed: 04/18/98 

Sample Size: 1.000 Dilution Factor: nla 
Dry Weight: n/a Blank Ftle: U980780 
GC Column: DB-5 Analyst DL 

2,3,7,8-TCDD ND 0.003 
1,2,3,7,8-PeCDD ND 0.004 
1,2,3,4,7,8-lixCDD ND 0.004 
1,2,3,6,7,8-lixCDD ND 0.004 
1,2,3,7,8,9-lixCDI> ND 0.004 
1,2,3,4,6,7,8-lipCDI> ND 0.004 
1,2,3,4,6,7,8,9-C>CDD ND 0.005 

2,3,7,8-TCDF ND 0.002 
1,2,3, 7,8-PeCDF ND 0.003 
2,3,4, 7 ,8-PeCDF ND 0.003 
1,2,3,4,7,8-lixCDF ND 0.003 
1,2,3,6,7,8-lixCDF ND 0.003 
2,3,4,6,7,8-lixCDF ND 0.003 
1,2,3,7,8,9-lixCDF ND 0.003 
1 ,2,3,4,6, 7 ,8-lipCI>F ND 0.003 
1,2,3,4, 7 ,8,9-lipCDF ND 0.004 
1,2,3,4,6,7,8,9-()CDF ND 0.004 

Total TCDD ND 0.003 
TotalPeCDD ND 0.004 
TotallixCDD ND 0.004 
TotallipCDD ND 0.004 

Total TCDF ND 0.002 
Total PeCDF ND 0.003 
TotallixCDF ND 0.003 
TotallipCDF ND 0.004 

Page 1 of2 

Triangle Laboratories, Inc.® 
801 Capitola Drive • Durham, North Carolina 2n13 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

Analysis File: 5982310 

Spike File: SPMIT204 
I Cal: SF51078 
Con Cal: 5982303 

%Moisture: n/a 
%Lipid: nla 
%Solids: nla 

MIT2_PSR vl.04. LARS 6.11.00 

Printed: 20:28 04/20/98 
1')1'::'0 ,) 0 u 



TLI Project: 
Client Sample: 

13C12·2,3, 7,8-TCDF 
13C12-2,3,7,8-TCDD 
13C12-1,2,3,7,8-PeCDF 
13C12-1,2,3, 7,8-PeCDD 
13Ct2-1.2,3,6, 7 ,8-HxCDF 
13C12-1,2,3,6,7,8-HxCDD 
13C12-1,2,3,4,6,7,8-HpCDF 
13Ctz-1,2,3,4,6, 7 ,8-HpCDD 
13C12-1.2,3,4,6, 7 ,8,9-0CDD 

13C12-2,3,4,7,8-PeCDF 
13C12-1,2,3,4, 7,8-HxCDF 
13C12-1,2,3,4, 7 ,8-HxCDD 
13C12-1,2,3,4, 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 

13C12-1,2,3,4-TCDD 
13C12-1,2,3, 7 ,8,9-HxCDD 

45399 
M23-RB-1-4 

2.6 
2.4 
2.5 
3.0 
3.3 
3.9 
3.3 
4.0 
9.2 

4.0 
3.3 
3.3 
3.8 

3.4 

3.5 
3.6 

66.0 
59.9 
62.5 
76.1 
81.6 
97.6 
82.8 

101 
115 

101 
82.5 
82.5 
95.2 

83.8 

87.7 
89.1 

Method 23 PCDD/PCDF Analysis (a) 
Analysis File: 5982310 

40%-130% 
40%-130% 
40%-130% 
40%-130% 
40%-130% 
40%-130% 
25%-130% 
25%-130% 
25%-130% 

40%-130% 
40%-130% 
40%-130% 
25%-130% 

40%-130% 

40%-130% 
40%-130% 

0.71 
0.80 
1.57 
1.48 
0.50 
1.21 
0.42 
1.01 
0.85 

1.53 
0.50 
1.20 
0.43 

0.51 
0.50 

0.79 
1.19 

25:14 
25:57 
29:10 
30:13 
32:44 
33:27 
35:44 
36:52 
40:42 

29:52 
32:38 
33:22 
37:22 

25:58 

34:03 
33:15 

25:46 
33:47 

Data Reviewer: ___ f\~u ________ 04/20/98 

Triangle Laboratories, Inc.® 
801 Capitola Drive • Durham, North Carolina 27713 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

Page2of2 MIT2_PSR v1.04, LARS 6.11.00 

Printed: 20:28 04/20/98 

359 



Initial .... Date ... 

Data Review By: ~I 1° /q~ 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. 

04/20/98 

Compound/ 

1 Listing of S982310B.dbf 

Matched GC Peaks I Ratio I Ret. Time 

0.10 

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 0.873-1.075 

304-306 DC NL 0:00 RO 1.23 0.23 0.000 

304-306 0 Peaks 0.00 

13Cl2-TCDF 0.65-0.89 0. 960-1.040 

316-318 DC NL 0:00 RO 1.00 0.28 0.000 

DC WL 23:15 RO 1.46 0.42 0.921 

DC WL 24:12 0.71 12.07 0.959 

24:31 0.88 1.05 0.49 0.56 0.972 

24:50 0. 71 3.00 1.25 1.75 0.984 

25:14 0.71 434.08 180.06 254.02 1.000 13C12-2378-TCDF ISO 

25:40 0.86 1.90 0.88 1.02 1. 017 

316-318 4 Peaks 440.03 

----------------------- Above: TCDF I TCDD Follows ----------------------

TCDD 

320-322 

320-322 

D 

37Cl-TCDD 

328 

328 

13C12-TCDD 

332-334 

DC 

DC 

DC 

DC 

DC 

DC 

DC 

d 

DC 

DC 

DC 

DC 

DC 

DC 

NL 

SN 

SN 

SN 

SN 

SN 

SN 

SN 

SN 

SN 

SN 

0 

NL 

SN 

4 

NL 

0.65-0.89 

0:00 RO 0.90 0.18 

23:26 RO 4.00 0.04 

23:34 RO 0.43 0.07 

23:43 0.67 0.10 

23:53 RO 0.40 0.05 

24:12 0.83 0.11 

24:26 RO 0.18 0.07 

24:46 RO 1.00 0.39 

25:30 RO 1.20 0.09 

25:44 RO 3.75 0.07 

25:59 RO 0.37 0.16 

Peaks 0.00 

0:00 0.13 

24:35 1.40 

25:07 0.12 

25:58 240.64 

26:10 0.28 

27:27 0.16 

Peaks 242.48 

0.65-0.89 

0:00 RO 1.27 0.27 

24:46 RO 0.94 1.54 

25:46 0.79 458.13 

25:57 0.80 302.52 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive • Durham, North Carolina 2n13 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

1.40 

240.64 

0.28 

0.16 

0.82 

202.61 

134.10 

0.899-1.046 

0.000 

0.903 

0.908 

0.914 

0.920 

0.933 

0.942 

0.954 

0.983 

0.992 

1.001 2378-TCDD AN 

0. 923-1.077 

0.000 

0.947 

0.968 

1. 001 37Cl-TCDD 

1.008 

1. 058 

0.923-1.077 

0.000 

0.954 

CLS 

0.87 

255.52 

168.42 

0.993 13C12-1234-TCDD RS1 

1.000 13C12-2378-TCDD IS1 

Printed: 20:28 04/20/98 

360 



Page No. 

04/20/98 

Compound/ 

2 Liscing of S982310B.dbf 

Matched GC Peaks I Ratio I Ret. Time 

M_Z .... QC.Log Omic Why .. RT. OK Ratio Tota1.Area ... Area.Peak.1 .. Area.Peak.2 .. Rel.RT Compound.Name .. ID .. Flags. 

332-334 

PeCDF 

340-342 

340-342 

13C12-PeCDF 

352-354 

352-354 

PeCDD 

356-358 

356-358 

13C12-PeCDD 

368-370 

368-370 

HxCDF 

374-376 

26:17 0.89 

4 Peaks 

----------------------- Above: 

1. 32-1.78 

DC NL 0:00 RO 1.00 

DC SN 29:20 1. 75 

DC SN 29:30 RO 0.17 

DC SN 29:39 RO 0.50 

DC SN 29:45 RO 0.60 

DC SN 29:54 RO 0.73 

DC SN 30:08 RO 0. 38 

0 Peaks 

1. 32-1.78 

DC NL 0:00 RO 1.11 

28:19 1.51 

28:47 RO 1. 80 

29:10 1. 57 

29:20 RO 0.89 

29:27 1.34 

29:52 1.53 

30:14 RO 1. 09 

30:49 RO 1. 00 

8 Peaks 

---------------------- Above: 

1. 32-1.78 

DC NL 0:00 RO 1. 00 

DC SN 29:37 RO 2.00 

DC SN 29:49 RO 1.22 

0 Peaks 

1. 32-1.78 

DC NL 0:00 RO 0.89 

29:07 RO 1. 00 

29:17 RO 2.74 

30:13 1.48 

30:20 1.44 

DC SN 30:45 RO 2.11 

4 Peaks 

---------------------- Above: 

1. 05-1.43 

DC NL 0:00 RO 0.90 

DC SN 31:50 RO 2.00 

DC SN 32:15 RO 0.67 

DC SN 32:20 RO 0.33 

DC SN 33:02 RO 1.50 

4.44 2.09 

766.63 

TCDD I PeCDF Follows 

0.13 

0.11 

0.12 

0.05 

0.10 

0.13 

0.05 

0.00 

0.16 

18.55 11.15 

0.89 0.63 

308.06 188.06 

1.28 o. 78 

2.78 1. 59 

301.10 182.19 

0.41 0.25 

0.92 0.56 

633.99 

PeCDF I PeCDD Follows 

0.13 

0.13 

0.18 

0.00 

0.13 

0.48 0.29 

0.59 0.63 

208.19 124.24 

17.71 10.45 
0.23 

226.97 

PeCDD I HxCDF Follows 

0.16 

0.16 

0.04 

0.02 

0.04 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive • Durham, North Carolina 2n13 
Phone: (919} 544-5729 • Fax: (919) 544-5491 

2.35 1.013 

---------------------
0. 928-1.063 

0.000 

1.006 

1.011 

1.017 

1.020 

1.025 23478-PeCDF AN 

1. 033 

0.863-1.137 

0.000 

7.40 0.971 

0.35 0.987 

120.00 1.000 13C12-PeCDF 123 IS2 

0.88 1.006 

1.19 1.010 

118.91 1.024 13C12-PeCDF 234 SUR1 

0.23 1.037 

0.56 1.057 

---------------------
0.937-1.022 

0.000 

0.980 

0.987 

0.868-1.132 

0.000 

0.29 0.964 

0.23 0.969 

83.95 1.000 13C12-PeCDD 123 IS3 

7.26 1.004 

1.018 

---------------------
0. 963-1.048 

0.000 

0.973 

0.985 

0.988 

1.009 

Printed: 20:28 04/20/9;1 6 1 



Page No. 
04/20/98 

Compound/ 

3 Listing of S982310B.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. 

374-376 

13C12-HxCDF 
384-386 

384-386 

DC SN 33:05 1.38 
DC WH 34:34 RO 0.40 
DC h~ 34:38 RO 3.50 

0 Peaks 

0.43-0.59 
DC NL 0:00 RO 0.87 

31:40 RO 0.60 
31:47 0.54 
32:38 0.50 
32:44 0.50 

DC SN 32:58 RO 0.23 
DC SN 33:01 RO 0.27 
DC SN 33:03 RO 0.18 

DC SN 

33:15 0.50 
33:29 RO 0.42 
33:32 RO 0.69 
34:03 0. 51 
34:22 RO 0.67 

8 Peaks 

0.19 
0.04 
0.04 
0.00 

0.23 
3.47 
6.79 

254.40 
303.42 

0.18 
0.09 
0.18 

327.85 
0.56 
0.20 

259.19 

0.32 
1,156.00 

1.37 
2.39 

84.46 
101.46 

109.60 
0.19 

87.04 

0.14 

1.011 
1.056 
1.058 

0.878-1.122 
0.000 

2.30 0.967 
4.40 0.971 

169.94 0.997 13C12-HxCDF 478 SUR2 
201.96 1.000 13C12-HxCDF 678 IS4 

1.007 

218.25 
0.45 

172.15 

0.21 

1.009 
1.010 
1.016 13C12-HxCDF 234 ALT2 

1.023 
1.024 
1.040 13C12-HxCDF 789 ALTl 

1.050 

---------------------- Above: HxCDF I HxCDD Follows ---------------------

HXCDD 
390-392 

390-392 

D 

13C12-HxCDD 
402-404 

402-404 

1. 05-1.43 
DC NL 0:00 1.29 
DC SN 32:26 RO 3.00 
DC SN 32:34 RO 1.00 
d SN 32:38 RO 1.00 
DC SN 32:43 RO 2.13 
DC SN 32:49 1.20 
DC SN 32:58 RO 0.60 
DC SN 33:03 RO 0.70 
DC SN 33:09 RO 0.75 
DC SN 33:17 RO 2.44 

0 Peaks 

1.05-1.43 
DC NL 0:00 RO 1.56 

32:50 RO 1.46 
33:22 
33:27 
33:47 

1.20 
1.21 
1.19 

34:01 1.39 
34: 13 RO l. 94 

6 Peaks 

0.16 
0.04 
0.07 
0.25 
0.18 
0.22 
0.05 
0.13 
0.05 
0.20 
0.00 

0.20 
1.57 

199.35 
262.94 
291.63 

0.86 
0.38 

756.73 

1.02 
108.74 
143.85 
158.76 

0.50 
0.33 

0.958-1.014 
0.000 
0.970 
0.974 
0.976 
0.978 
0.981 
0.986 
0.988 
0.991 
0.995 

0. 970-1.030 
0.000 

0.70 0.982 
90.61 0.998 13C12-HxCDD 478 SUR3 

119.09 1.000 13C12-HxCDD 678 ISS 
132.87 1.010 13C12-HxCDD 789 RS2 

0.36 1.017 
0.17 1.023 

---------------------- Above: HxCDD I HpCDF Follows ---------------------

HpCDF 
408-410 

D 

0.88-1.20 
DC NL 0:00 RO 0.81 
DC SN 35:50 RO 2.75 
d SN 35:55 0.90 

0.26 
0.08 
0.40 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive • Durham, North Carolina 27713 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

0.997-1.051 
0.000 
1.003 
1.005 

Printed: 20:28 OJ'ff'.~8 



Page No. 

04/20198 

Compound/ 

4 Listing of S982310B.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.Name .. ID .. Flags. 

408-410 

13C12-HpCDF 

418-420 

418-420 

HpCDD 

424-426 

424-426 

13C12-HpCDD 

436-438 

436-438 

OCDF 
442-444 

442-444 

OCDD 

458-460 

458-460 

13C12-0CDD 

470-472 

470-472 

0 Peaks 0.00 

0.37-0.51 0 0 944-1.112 

DC NL 0:00 RO 0.93 0.22 0.000 

35:44 0.42 204.45 60.09 144.36 1.000 13C12-HpCDF 678 IS6 

36:07 RO 0.95 0.32 0.21 0.22 1.011 

37:22 0.43 155.83 46.84 108.99 1.046 13C12-HpCDF 789 SUR4 

3 Peaks 360.60 

---------------------- Above: HpCDF I HpCDD Follows ---------------------
0.88-1.20 0.976-1.005 

DC NL 0:00 RO 1.25 0.16 0.000 

DC SN 36:13 RO 4.50 0.04 0.982 

DC SN 37:02 RO 0.67 0.08 1.005 

0 Peaks 0.00 

0.88-1.20 0. 973-1.027 

DC NL 0:00 1.14 0.30 0.000 

36:04 0.94 2.41 1.17 1.24 0.978 

36:52 1.01 217.46 109.39 108.07 1.000 13C12-HpCDD 678 IS7 

2 Peaks 219.87 

---------------------- Above: HpCDD I Octa-CDD and CDF Follows ----------

0. 76-1.02 0. 902-1.098 

DC NL 0:00 1.00 0.16 0.000 

DC WL 36:37 RO 0.75 0.19 0.900 

DC SN 37:50 RO 0.75 0.13 0.930 

DC SN 37:55 RO 3.50 0.04 0.932 

DC SN 38:01 RO 1. 67 0.17 0.934 

DC SN 38:38 RO 0.40 0.04 0.949 

DC SN 38:43 RO 2.00 0.09 0.951 

DC SN 38:50 RO 0.19 0.06 0.954 

DC SN 39:08 RO 0.71 0.11 0.962 

DC SN 39:15 RO 0.10 0.02 0.964 

DC SN 39:18 RO 0.31 0.08 0.966 

0 Peaks 0.00 

0.76-1.02 0. 902-1.098 

DC NL 0:00 1.00 0.16 0.000 

DC SN 40:41 RO 6.50 0.04 1.000 OCDD AN 

DC SN 40:54 RO 0.75 0.06 1.005 

DC SN 40:54 RO 0.43 0.06 1.005 

DC SN 41:06 RO 0.50 0.08 1.010 

DC SN 41:12 RO 0.50 0.02 1.012 

0 Peaks 0.00 

o. 76-1.02 0.996-1.004 

DC NL 0:00 RO 1.13 0.15 0.000 

40:42 0.85 337.69 154.89 182.80 1.000 13C12-0CDD ISS 

1 Peak 337.69 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive • Durham, North Carolina 27713 Printed: 20:28 04/20/98 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

36:1 



Page No. 

04/20/98 

Compound/ 

5 Listing of S982310B.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. 

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 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) 5~5491 

K-Peak Kept 

D-Peak Deleted 

T-Time Changed 

M-Peak Area Changed 

N-Name Changed 

X-Ether Interference 

Printed: 20:28 04120jt 4 



File:S982310 #1-746 Acq:18-APR-1998 15:13:36 EI+ Voltage SIR 70S Noise:78 
303.9016 F:2 BSUB(256,30,-3.0) PXD(9,5,5,0.05%,312.0,1.00%,F,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:T.LI#45399 H23-RB-1-4 INJ. TIME = 15:16 
100 

80 

60 

A2. 74E3 

1.30E3 

l.OE3 

8.3E2 

6.2E2 

40 4.1E2 

20 2.lE2 

0~~~-r~--~-.-,--~~-r~--.-~~--~~-r-,--~-r-,--~~-.--r-.-~--~~-r~--~~O.OEO 
23:00 24:00 25:00 26:00 27:00 Time 

File:S982310 11-746 Acq:18-APR-l998 15:13:36 EI+ Voltage SIR 70S Noise:63 
305.8987 F:2 BSUB(256,30,-3.0) PXD(9,5,5,0.05%,252.0,1.00%,F,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:T.LI#45399 H23-RB-1-4 INJ. TIME = 15:16 
100 A4. 2E3 l.2E3 

80 1.0E3 

60 7.5E2 

40 5.0E2 

20 2.5E2 

0'1_~~~~~~~~~~~~--~~,-~~~--~~~~~~~~~~~~~~~=;~~~0.0EO 
23:00 24:00 25:00 26:00 

File:S982310 11-746 Acq:18-APR-1998 15:13:36 EI+ Voltage SIR 70S Noise:81 
315.9419 F:2 BSUB(256,30,-3.0) PXD(9,5,5,0.05%,324.0,l.OO%,F,T) Erp:NDB5US 
TRIANGLE LABS Tezt:T.LII45399 H23-RB-1-4 INJ. TIME = 15:16 
100 A1. OE6 

80 

60 

40 

20 

27:00 Time 

5.2E5 

4.2E5 

3.1E5 

2.1E5 

1.0E5 

O~r-~~--T-~~~~-r~~~-r~~~-r--~~-T--.-~~--T--r~--~-T--~.-~--~-.~--~~O.OEO 
23: 00 24: 00 25: 00 26: 00 

File:S9823l0 11-746 Acq:l8-APR-1998 15:1'3:36 EI+ Voltage SIR 70S Noise:78 
317.9389 F:2 BSUB(256,30,.-3'.0) PXD(9,5,5,0.05%,312.0,l.OO%,F,T) Erp:NDB5US 
TRIANGLE LABS Tezt:T.LII45399 H23-RB-1-4 INJ. TIME = 15:16 
100 A2. 4E6 

80 

60 

40 

27:00 Time 

7.3E5 

5.8E5 

4.4E5 

2.9E5 

20 1.5E5 

O·~r-~~--T--r~;-~-T--~,--r-;;-~-r--r-,--T--,-~~--~-r-,~.-~--.-~~--~-.-,--~~O.OEO 
23:00 24:00. 25:00 26:00 27:00 Time 

File:S982310 11-746 Acq:18-APR-l998 15:13:36 EI+ Voltage SIR 70S 
330.9792 F:2 Ezp:NDB5US . 
TRIANGLE LABS Tezt: T.LIIi539'9 H23-RB-1-4 
100 

22:30 22' 51 23:54 
80 

60 

40 

20 

24:25 

15:16 

27:20 

O·~r-~~--~~-r~--~~~--.-~-r~--r-~~--.-~-r~r-~-r~--~~~--~~~--~.-~ 
23:00 24:00 25:00 26:00 

File:S982310 11-746 Acq:18-APR-1998 15:13:36 EI+ Voltage SIR 70S 
375.8364 F:2 Ezp:NDB5US 
TRIANGLE LABS Tezt:T.LI#45399 H23-RB-1-4 INJ. TIME 15:16 
100 

80 

60 

40 

20 

25:04 

27:00 

0~~,_~--~~-r~--~~~~r-~-r~--~,-~--.-~-r~r-~-r~--T-~-,--r-~~--r-,-~ 
23:00 24:00 25:00 26:00 27:00 

l.lE6 

8.5E5 

6.4E5 

4.2E5 

2.1E5 

O.OEO 
Time 

l.8E3 

l.4E3 

l.lE3 

7.lE2 

3.5E2 

O.OEO 
Time 

365 



File:S982310 #1-746 Acq:l8-APR-1998 15:13:36 EI~ Voltage SIR 70S Noise:43 
319.8965 F:2 BSUB(256,30,-3.0) PKD(7,5,3,0.05\,172.0,1.00\,F,T) Ezp:NDB5US 
T.RIANGLE LABS Tezt:T.LI#45399 M23-RB-1-4 INJ. TIME = 15:16 
100 

80 

60 

40 

20 

A2.18E3 A2. 79E3 

A1.15E3 

7.6E2 

6.1E2 

4.6E2 

3.1E2 

1.5E2 

O'JkJ;~~~LJ:J~bJ~J=~~J_~~~~~~==~~~T=~~~~~~~~~~~O.OEO 
24:00 25:00 26:00 

File:S982310 #1-746 Acq:i8-APR-1998 15:13:36 EI~ Voltage SIR 70S Noise:52 
321.8936 F:2 BSUB(256,30,-3.0) PKD(7,5,3,0.05\,208.0,1.00\,F,T) Exp:NDB5US 
T.RIANGLE LABS Tezt:T.LI#45399 M23-RB-1-4 INJ. TIME = 15:16 

27:00 

100 A62 .47 A1.87E3 O 
N~ .~.nAN';( .o~¥ ;- o. f 80 

60 ~L 4-/tiJ/)'8 

Time 

9.4E2 

7.5E2 

5.6E2 

3.7E2 40 

20}-~~~~~~~~~~~~~~-m~--~~~~~~--~-T.~~~~--~~~~~-r-M-r~~.9E2 

0~~~~~~~~~~~~~~~~~~~~~=1 
25:00 26:00 27:00 

File:S982310 #1-746 Acq:18-APR-1998 15:13:36 EI~ Voltage SIR 70S Noise:96 
331.9368 F:2 BSUB(256,30,-3.0) PKD(7,5,3,0.05\,384.0,l.OO\,F,T) Ezp:NDB5US 
T.RIANGLE LABS Tezt:T.LI#45399 M23-RB-l-4 INJ. TIME = 15:16 
100 A2.03E6 

80 

60 

40 

Time 

5.6E5 

4.5E5 

3.4ES 

2.3E5 

20 l.lES 

0~~--~~--.---r-~--~~~-r--.-~--~~--~--~~--~--r-~--~--~-.--~~~~O.OEO 
24:00 ' 25:00 26:00 27:00 

File:S982310 #1-746 Acq:l8~APR-1998 15:13:36 EI~ Voltage SIR 70S Noise:76 
333.9338 F:2 BSUB(256,30,'.-3;0) PKD(7,5,3,0.05\,304.0,l.OO\,F,T) Ezp:NDB5US 
T.RIANGLE LABS Tezt:T.LI#453.99 M23-RB-1-4 INJ. TIME = 15:16 
100 A2. 6E6 

80 
A1.68E6 

60 

Time 

7.4E5 

5.9E5 

4.4E5 

40 2.9E5 

20 1.5E5 

0~-r--~--r--.--~--~~---r--~-;;--r--~-,,-~~~--~-.--~--~-,---r--.---r-~--~O.OEO 
24:00 25:00 26:00 27:00 

File:S982310 #1-746 Acq:18-APR-1998 15:13:36 EI~ Voltage SIR 70S Noise:67 
327.8847 F:2 BSUB(256,30,.-3.0) PKD(7,5,3,0.05\,268.0,1.00\,F,T) Ezp:NDB5US 
T.RIANGLE LABS Tezt:T.LI#45399 M23-RB-1-4 INJ. TIME = 15:16 
100 A2. 1E6 

80 

60 

40 

Time 

6.7E5 

5.3E5 

4.0E5 

2.7E5 

1.3E5 20 

0·~-r--~~--.---~~--~--~-r--.-~--~-;~-r--~~~~--r-~--~--r--.--~~~_,LO.OEO 
24:00 25:00 26:00 27:00 Time 

File:S982310 #1-746 Acq:18-APR-1998 15:13:36 EI~ Voltage SIR 70S 
330.9792 F:2 Ezp:NDB5US 
T.RIANGLE LABS Tezt:T.LI#45399 M23-RB-1-4 15:16 
100 

23:54 24:09 27:20 
1.1E6 

80 8.5E5 

60 6.4E5 

40 4.2E5 

20 2.1E5 

0 
24:00 25:00 26:00 27:00 

366 



Fi1e:S982310 #1-746 Acq:18-APR-1998 15:13:36 EI+ Voltage SIR 70S Noise:39 
339.8597 F:2 BSUB(256,30,-3.0) PKD(7,5,3,0.05\,156.0,1.00\,F,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:T.LI#45399 M23-RB-1-4 INJ. TIME = 15:16 
100 

80 

60 

40 

20 

Al.46E3 
A707.36 

7.0E2 

5.6E2 

4.2E2 

2.8E2 

1.4E2 

0~~~~~~~~~~~~~;=~~~~~~~~~~~~~~~~ O.OEO 
28:00 29:00 30:00 

File:S982310 #1-746 Acq:18-APR-1998 15:13:36 EI+ Voltage SIR 70S Noise:41 
341.8567 F:2 BSUB(256,30,-3.0) PKD(7,5,3,0.05\,164.0,1.00\,F,T) Erp:NDB5US 
TRIANGLE LABS Tezt:T.LI#45399 M23-RB-1-4 INJ. TIME = 15:16 
100 A4. 3E3 

80 

60 

40 

20 

A896.21 

30:00 
File:S982310 #1-746 Acq:i8~APR-1998 15:13:36 EI+ Voltage SIR 70S Noise:49 
351.9000 F:2 BSUB(256,30,.-3 • .0) PKD(7,5,3,0.05\,l96.0,1.00\,F,T) Erp:NDB5US 
TRIANGLE LABS Tezt:T.LI#45399 M23-RB-1-4 INJ. TIME 15:16 
1 0 Ol Al. 8 8E6 Al. 2E6 

80 

31:00 Time 

7.8E2 

A1.28E3 6.3E2 

4.7E2 

3.1E2 

1.6E2 

O.OEO 
31:00 Time 

5.7E5 

4.6E5 

60 f-3 .4E5 

40 f-2.3E5 

r1.1E5 20 

0·~--~~~--~,-~~~~~--~~--~~\~~--~~~~--~~~--~~-r~~~ 
28:00 29:00 30:00 

File:S982310 #1-746 Acq:18-APR-1998 15:13:36 EI+ Voltage SIR 70S Noise:44 
353.8970 F:2 BSUB(256,30,-3.0) PKD(7,5,3,0.05\,176.0,l.OO\,F,T) Erp:NDB5US 
TRIANGLE LABS Tezt:T.LI#45399 M23-RB-1-4 INJ. TIME 15:16 
100.! Al.20E6 Al. 9E6 

80 

60 

40 

20 

31:00 

0·~--~~~~-,--~~~~~--~~~\~~~~~~~--~~~~----~~ 
28:00 29:00 

File:S982310 #1-746 Acq:l8-APR-1998 15:13:36 EI+ Voltage SIR 70S 
330.9792 F:2 Ezp:NDB5US . 
TRIANGLE LABS Tezt:T.LI#45399 M23-RB-1-4 
100 

27:44 
80~'-~~--~~~~-----~~~~~~~~~v-~--~ 

29:00 27:20 28:16 

60 

40 

20 

INJ. 

30:00 31:00 

15:16 

30:50 31:07 

0~~-r---~~---~-.----r---r--r---~~-----~---~~---~---r--r---~~---~---r--r---~~---~~ 
28:00 29:00 30:00 

File:S982310 #1-746 Acq:l8-APR-1998 15:13:36 EI+ Voltage SIR 70S 
409.7974 F:2 Ezp:NDB5US 
TRIANGLE LABS Tezt:T.LI#45399 M23-RB-1-4 INJ. TIME 
100 29:46 

80 

60 

20 

31:00 

15:16 
31·02 

0~--~~--~~--~~--~~---~~-,--~~--~~---~--~--~~--~~----~--~ 
28:00 29:00 30:00 31:00 

O.OEO 
Time 

3.8E5 

3.0E5 

2.3E5 

1.5E5 

7.6E4 

O.OEO 
Time 

1.1E6 

8.7E5 

6.6E5 

4.4E5 

2.2E5 

O.OEO 
Time 

1.8E3 

l.4E3 

1.1E3 

7.1E2 

3.5E2 

O.OEO 
Time 

367 



TRIANGLE 
100 

80 

60 

40 

20 

A2.20E3 7.9E2 

Al.l6E3 6.3E2 

A820.59 4.7E2 

A347.44 3.1E2 

l.6E2 

0 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 30:48 31:00 31:12 Time 

File:S982310 11-746 Acq:l8-APR-1998 15:13:36 EI+ Voltage SIR 70S Noise:39 
357.8516 F:2 BSUB(256,30,-3.0) PKD(7,5,3,0.05%,156.0,l.OO%,F,T) Erp:NDB5US 
TRIANGLE LABS Tezt:T.LII45399 M23-RB-l-4 INJ. TIME = 15:16 
100 5.3E2 

80 4.3E2 
A456.62 

60 A898.29 3.2E2 

40 2.1E2 

20 l.lE2 

28:24 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 Time 
File:S982310 #1-746 Acq:l8-APR-1998 15:13:36 EI+ Voltage SIR 70S Noise:42 
367.8949 F:2 BSUB(256,30,-3.0) PKD(7,5,3,0.05\,l68.0,l.OO%,F,T) Erp:NDB5US 
TRIANGLE LABS Tezt:T.LI#45399 M23-RB-l-4 INJ. TIME 15:16 
100 Al. 4E6 4.0E5 

80 3.2E5 

60 2.4E5 

40 1.6E5 

20 7.9E4 

28:24 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 Time 
File:S982310 11-746 Acq:l8-APR-1998 15:13:36 EI+ Voltage SIR 70S Noise:44 
369.8919 F:2 BSUB( 256, 30,;-3; 0) PKD( 7, 5,3, 0. 05%,176. 0,1. 00\,P, T) Erp:NDB5US 
TRIANGLE LABS Tezt:T.LII45399 M23-RB-l-4 I.NJ. TIME 15:16 
100 A8. OE5 2. 7E5 

80 2.2E5 

60 1.6E5 

40 l.lE5 

20 5.4E4 

O~~~~~~~~~~~TT~~~~~rr~~~~~TTTT~~rr~~~~~~~~~~~~~~~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 30:48 31:00 31:12 Time 

File:S982310 #1-746 Acq:l8-APR-l998 15:13:36 EI+ Voltage SIR 70S 
330.9792 F:2 Ezp:NDB5US 
TRIANGLE LABS Tezt:T.LI#45399 
100 

I.NJ. TIME 

30:09 

15:16 
1.1E6 

30:50 31:07 

8.7E5 

60 6.6E5 

40 4.4E5 

20 2.2E5 

0 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 30:48 31:00 31:12 Time 

368 



File:S9823l0 ll-465 Acq:l8-APR-l998 15:13:36 EI+ Voltage SIR 70S Noise:44 
373.8208 F:3 BSUB(256,30,-3.0) PKD(7,5,3,0.05%,l76.0,l.OO%,F,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:TLI145399 M23-RB-l-4 INJ. TIME = 15:16 
100 A530.26 A1. 8E3 

80 

60 
Al. 4lE3 A180.60 

A645.22 

31:36 31:48 32:00 32:12 32:24 32:36 32:48 33:00 33:12 33:24 33:36 33:48 34:00 34:12 34:24 
File:S982310 11-465 Acq:18-APR-1998 15:13:36 EI+ Voltage SIR 70S Noise:48 
375.8178 F:3 BSUB(256,30,-3.0) PKD(7,5,3,0.05%,192.0,1.00%,F,T) Exp:NDB5US 
TRIANGLE LABS Tezt:TLII45399 M23-RB-l-4 INJ. TIME = 15:16 
100 A717.23 

80 
A404.13 

5.9E2 

4. 7E2 

3.6E2 

2.4E2 

5.6E2 

4.5E2 

60 3.3E2 

40 2.2E2 

20 l.lE2 

0 O.OEO 
31:36 31:48 32:00 32:12 32:24 32:36 32:48 33:00 33:12 33:24 33:36 33:48 34:00 34:12 34:24 34:36 Time 

File:S9823l0 ll-465 Acq:l8-APR-l998 15:13:36 EI+ Voltage SIR 70S Noise:66 
383.8639 F:3 BSUB(256,30,-3.0) PKD(7,5,3,0.05%,264.0,1.00%,F,T) Exp:NDB5US 
TRIANGLE LABS Tezt:TLI/145399 M23-RB-l-4 INJ. TIME = 15:16 
100 Al. 1E6 A1.10E6 3.0E5 

80 A8. 70E5 2.4E5 

0 O.OEO 
31:36 31:48 32:00 32:i2 32:24 32:36 32:48 33:00 33:12 33:24 33:36 33:48 34:00 34:12 34:24 34:36 Time 

File:S982310 11-465 Acq:l'8-APR-l998 15:13:36 EI+ Voltage SIR 70S Noise:74 
385.8610 F:3 BSUB(256,30,-3.0) PKD(7,5,3,0.05%,296.0,l.OO%,F,T) Exp:NDB5US 
TRIANGLE LABS Tezt:TLII45399 M23-RB-l-4 INJ. TIME = 15:16 
100 A2. 2E6 A2.18E6 5.8E5 

80 

60 

40 

A1.72E6 4.7E5 

3.5E5 

2.3E5 

l.2E5 20 

0·~~~~~~~~~~TT~TO~~~~~~TTTTTrrr~~~~~TTTTrrrrrr~~,,~~TTTTrrrrrrrr~0 -0EO 
31:36 31:48 32:00 32:12 32:24 32:36 32:48 33:00 33:12 33:24 33:36 

File:S9823l0 ll-465 Acq:1'8-APR-1998 15:13:36 EI+ Voltage SIR 70S 
33:48 34:00 34:12 34:24 34:36 Time 

392.9760 F:3 E;r:p:NDB5US 
TRIANGLE LABS Tezt:TLII45399 M23-RB-l-4 

100 3);.;_49 32:1432:24 3~37 
80 

60 

40 

20 

33•05 
3~2 

INJ. TIME= 15:16 

3);19 33:37 33:52 34:08 34:27 5.4E5 
~~~~~~~V·~--~~--~ 

4.3E5 
•v 

3.2E5 

2.2E5 

l.lE5 

O~rr~~~,~~TTTT~rrrrrM~,~~TTTT~rrrr~~~~TTTTTTrr~~~,~~TTTTTTrrrrrrrrrr~0.0E0 
31:36 31:48 32:00 32:12 32:24 32:36 32:48 33:00 33:12 33:24 33:36 

File:S982310 11-465 Acq:18-APR-1998 15:13:36 EI+ Voltage SIR 70S 
445.7555 F:3 Ezp:NDB5US 

33:48 34:00 34:12 34:24 34:36 Time 

TRIANGLE LABS Tezt:TLII45399 M23-RB-l-4 INJ. TIME 
100 

80 

60 

40 

20 

15:16 
34·08 l.6E3 

l.3E3 

9. 7E2 

6.5E2 

3.2E2 

0 O.OEO 
31:36 31:48 32:00 32:12 32:24 32:36 32:48 33:00 33:12 33:24 33:36 33:48 34:00 34:12 34:24 34:36 Time 

369 



F~ e:S 
389.8156 F:3 
TRIANGLE 
100 

80 

60 

40 

20 

A2. 2E3 

32:12 32:24 32:36 32:48 33:00 33:12 33:24 33:36 33:48 
File:S982310 #l-465 Acq:l8-APR-1998 15:13:36 EI+ Voltage SIR 70S Noise:36 
391.8127 F:3 BSUB(256,30,-3.0) PKD(7,5,3,0.05%,144.0,l.OO%,F,T) Erp:NDB5US 
TRIANGLE LABS Tezt:TLI#45399 M23-RB-l-4 INJ. TIME = 15:16 
100 Al. 2E3 

File:S982310 #1-465 Acq:l8-APR-1998 15:13:36 EI+ Voltage SIR 70S NOise:68 
401.8558 F:3 BSUB(256,30,-3,0) PKD(7,5,3,0.05%,272.0,1.00%,F,T) Erp:NDB5US 
TRIANGLE LABS Tezt:TLI#45399 M23-RB-l-4 INJ. TIME 15:16 
100 Al. 9E6 

Al.44E6 

32:12 32:24 32:36 32:48 33:00 33:12 33:24 33:36 33:48 
File:S982310 #1-465 Acq:l8~APR-1998 15:13:36 EI+ Voltage SIR 70S NOise:43 
403.8529 F:3 BSUB(256,30~-3>0) PKD(7,5,3,0.05%,172.0,l.OO%,F,T) EXp:NDB5US 
TRIANGLE LABS Tezt:TLI#45399 M23-RB-l-4 INJ. TIME 15:16 
100 A1. 3E6 

80 

60 

40 

20 

32:12 32:24 32:36 32:48 33:00 33:12 
File:S982310 #1-465 Acq:18~APR-1998 15:13:36 EI+ Voltage 
392.9760 F:3 Ezp:NDB5US 
TRIANGLE LABS Tezt:TLI#45399 M23-RB-l-4 
100 

32:14 

80 

60 

40 

20 

Al.19E6 

INJ. TIME= 

33:37 

15:16 
33:52 

8.2E2 

6.6E2 
Al.31E3 

4.9E2 

3.3E2 

1.6E2 

34:00 34:12 

7.1E2 

5.7E2 

4.3E2 

2.8E2 

1.4E2 

O.OEO 
Time 

4.1E5 

3.3E5 

2.5E5 

1.6E5 

8.2E4 

O.OEO 
34:00 34:12 Time 

3.4E5 

2.8E5 

2.1E5 

1.4E5 

6.9E4 

O.OEO 
34:12 Time 

34:08 5.4E5 

4.3E5 

3.2E5 

2.2E5 

1.1E5 

0~,-~~~rT,-rT~~~~~~~,-~~-.~~rT~~~~~~~~~rT,-~~~~~rT,-~~-rLO.OEO 
32:12 32:24 32:36 32:48 33:00 33:12 33:24 33:36 33:48 34:00 34:12 Time 



Fi~e:S9823~0 ~~-569 Acq:~8-APR-~998 ~5:~3:36 EI+ Vo~tage SIR 70S Noise:64 
407.78~8 F:4 BSUB(256,30,-3.0) PKD(7,5,3,0.05%,256.0,1.00%,F,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:TLII45399 M23-RB-~-4 INJ. TIME = ~5:~6 
100 . 

35:48 36:00 36:~2 

Fi~e:S9823~0 ~~-569 Acq:~8-APR-~998 ~5:~3:36 EI+ Vo~tage SIR 70S Noise:79 
409.7789 F:4 BSUB(256,30,-3.0) PKD(7,5,3,0.05%,3~6.0,~.00\,F,T) EZp:NDB5US 
TRIANGLE LABS Tezt:TLII45399 M23-RB-1-4 INJ. TIME = ~5:16 

100 

80 

60 

40 

1.8E3 

~.5E3 

~.~E3 

7.4E2 

3.7E2 

1.1E3 

8.7E2 

6.6E2 

4.4E2 

20 2.2E2 

0·~~~~~~-r~-r~-r~-r~~<T~~~<T~~~-r~-r~~~~~~~~~~-r~~~-r~o-~-rrO.OEO 
35:48 36:00 36:~2 36:24 36:36 36:48 37:00 37:~2 37:24 

Fi~e:S9823~0 ~~-569 Acq:18-APR-~998 ~5:~3:36 EI+ Vo~tage SIR 70S Noise:69 
417.8253 F:4 BSUB(256,30,.-3.0) PKD(7,5,3,0.05%,276.0,l.OO%,F,T) EZp:NDB5US 
TRIANGLE LABS Tezt:TLI#45399 M23-RB-1-4 INJ. TIME = ~5:~6 

~00 6. ~E5 

80 
A4.68E5 

60 

37:36 37:48 Time 

~.2E5 

9. 7E4 

7.3E4 

4 .. 9E4 

2.4E4 

O~~~~~~~~~~~~~rT~<T~~~~~-rTI~~~~~~~~~~~-.~~~-.~~~,-rT~~O.OEO 
35:48 36:00 36:~2 36:24 36:36 36:48 37:00 37:~2 37:24 

File:S982310 #1-569 Acq:18-APR-1998 15:13:36 EI+ Voltage SIR 70S Noise:74 
419.8220 F:4 BSUB( 256,30, -3.0) PKD(7, 5, 3, 0. 05%,296. 0,1. OO%,F, T) EZp:NDB5US 
TRIANGLE LABS Tezt:TLI#4'5399 M23-RB-1-4 INJ. TIME = 15:16 
100 1. 4E6 

80 

35:48 36:00 36:12 36:24 36:36 
File:S982310 11-569 Acq:l8-APR-1998 15:13:36 EI+ 
430.9729 F:4 Ezp:NDB5US . 
TRIANGLE LABS Tezt:TLI#45399 M23-RB-1-4 

Al.09E6 

36:48 37:00 37:12 37:24 
Voltage SIR 70S 

37:36 

37:36 37:48 

Time 

3.0E5 

2.4E5 

1.8E5 

1.2E5 

5.9E4 

3.6E5 100 35·56 36:08 36:17 
,........,.. ....... '>J"".-

80 
~~~~~~~v-~~~~~~-A~ 

2.9E5 

60 

40 

20 

2.2E5 

1.5E5 

7.3E4 

0~~~~-r~-r~-r~~~~rT~<T~~~~~~TO-r~~rT~~~~~~~-.~-r~-r~~rT~rT~~O.OEO 
35:48 36:00 36:12 36:24 36:36 36:48 37:00 37:12 

File:S982310 11-569 Acq:18-APR-1998 15:13:36 EI+ Voltage SIR 70S 
479.7165 F:4 Ezp:NDB5US 
TRIANGLE LABS Tezt:TLI#45399 M23-RB-1-4 INJ. TIME 
100 

35:48 36:00 36:12 36:24 36:36 36:48 37:00 37:12 

37:24 37:36 

15:16 

37:24 37:36 

37:48 

37:48 

Time 

1.7E3 

1.4E3 

1.0E3 



F~ e:S 
423.7766 
TRIANGLE 
100 

80 

60 

40 

36:00 36:06 36:12 36:18 36:24 36:30 36:36 36:42 36:48 36:54 37:00 37:06 
File:S982310 11-569 Acq:18-APR-1998 15:13:36 EI+ Voltage SIR 70S Noise:39 
425.7737 F:4 BSUB(256,30,-3.0) PKD(7,5,3,0.05%,156.0,1.00%,F,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:T.LII45399 M23-RB-1-4 INJ. TIME = 15:16 
100 

80 

60 

36:00 36:06 36:12 36:18 36:24 36:30 36:36 36:42 36:48 36:54 37:00 37:06 
File:S982310 11-569 Acq:18-APR-l998 15:13:36 EI+ Voltage SIR 70S Noise:78 
435.8169 F:4 BSUB(256,30,-3.0) PKD(7,5,3,0.05%,312.0,l.OO%,F,T) Exp:NDB5US 
TRIANGLE LABS Tezt:T.LII45399 M23-RB-1-4 INJ. TIME 15:16 
100 Al. 9E6 

80 

60 

40 

20 

36:00 36:06 36:12 36:18_ 36:24 36:30 36:36 36:42 36:48 36:54 37:00 37:06 
File:S982310 ll-569 Acq:18-APR-l998 15:13:36 EI+ Voltage SIR 70S Noise:70 
437.8140 F:4 BSUB(256,30,'-3~0) PKD(7,5,3,0.05%,280.0,1.00%,F,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:T.LII45399 M23-RB-l-4 INJ. TIME 15:16 
100 A1. 8E6 

80 

60 

40 

20 

1.2E3 

9.8E2 

7.4E2 

4.9E2 

2.5E2 

O.OEO 
37:12 37:18 Time 

8.4E2 

6.7E2 

5.0E2 

3.4E2 

1.7E2 

O.OEO 
37:12 37:18 Time 

1.6E5 

1.3E5 

9.7E4 

6.5E4 

3.2E4 

O.OEO 
37:12 37:18 Time 

1.6E5 

1.3E5 

9.5E4 

6.3E4 

3.2E4 

O~~~~~~~~~~~~~~~~~~~~~~~~~~~~rr~~~~rn~~~~~~~~~O.OEO 
36:00 36:06 36:12 36:18 36:24 36:30 36:36 36:42 36:48 36:54 37:00 37:06 37:12 37:18 

File:S982310 11-569 Acq:18~APR-1998 15:13:36 EI+ Voltage SIR 70S 
430.9729 F:4 Ezp:NDB5US 
TRIANGLE LABS Tezt:T.LII45399 M23-RB-1-4 
100 36:0836:14 

80 

60 

40 

20 

Time 

3.5E5 

2.8E5 

2.1E5 

1.4E5 

7.0E4 

O~~~~~~~~~~,~~~~~~~~~~~~~~~~~rr~~~rr~~~~~~~~~~O.OEO 
36:00 36:06 36:12 36:18 36:24 36:30 36:36 36:42 36:48 36:54 37:00 37:06 37:12 37:18 Time 



F~~e:S982310 #1-569 Acq:18-APR-1998 15:13:36 EI+ Vo~tage SIR 70S Noise:41 
441.7428 F:4 BSUB(256,30,-3.0) PKD(7,5,3,0.05%,164.0,1.00%,F,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:T.LI#45399 M23-RB-1-4 INJ. TIME = 15:16 
100 2.4E4 

90 2.2E4 

80 ~-9E4 

70 L7E4 

60 L4E4 

50 1.2E4 

40 9.6E3 

30 7.2E3 

20 4.8E3 

10 2.4E3 

0~~~~~~~~~~~~~~~~~~~~~~~~~~~~-p~~~~~~~~~~~~~~O.OEO 
36:'00 37:00 38:00 39:00 40:00 41:00 

Fi~e:S982310 11-569 Acq:18-APR-1998 15:13:36 EI+ Vo~tage SIR 70S Noise:41 
443.7399 F:4 BSUB(256,30,-3.0) PKD(7,5,3,0.05%,164.0,1.00%,F,T) Erp:NDB5US 
TRIANGLE LABS Tezt:T.LI#45399 M23-RB-1-4 INJ. TIME = 15:16 

42:00 Time 

100 1. 7E4 

90 1.6E4 

80 L4E4 

70 1.2E4 

60 1.0E4 

50 8.7E3 

40 7.0E3 

30 5.2E3 

20 3.5E3 

10 L7E3 

O~~~~~~~~~~~~~~~~~~~~~~~~~~~~=¥~~~~~~~=p~~~~=P~O.OEO 
36:00 37:00 38:00 39:00 

Fi~e:S982310 11-569 Acq:18-APR-1998 15:13:36 EI+ Vo~tage SIR 70S 
430.9729 F:4 Ezp:NDB5US 
TRIANGLE LABS Tezt:T.LI#45399 M23-RB-1-4 INJ. TIME 
100 35•56 

90 

80 

70 

60 

50 

40 

30 

20 

10 

41:00 42:00 Time 

15:16 
3.6E5 

~~.MA.~~~~'Nw·~~~·~3.3E5 
2.9E5 

2.6E5 

2.2E5 

1.8E5 

L5E5 

~-~ES 

7.3E4 

3.6E4 

0 ·~r-r-r-r-r-r-~~.-~~~~~~~~-r-r-r-r~~~~~~r-r-r-r-r-~~~~~~,-,-~-r-r-r~O.OEO 
36:00 37:00 38:00 39:00 40:00 41:00 42:00 Time 

Fi~e:S982310 11-569 Acq:18-APR-1998 15:13:36 EI+ Vo~tage SIR 70S 
513.6775 F:4 Ezp:NDB5US 
TRIANGLE LABS Tezt:T.LII45399 M23-RB-1-4 INJ. TIME 15:16 
100 3.8E3 

90 3.5E3 

80 3.1E3 

70 2.7E3 

60 2.3E3 

50 1.9E3 

40 1.5E3 
41:46 

30 1.2E3 

20 7.7E2 

10 3.8E2 

O~~r-.-r-r-r-r-~.-~~~~~.-,-,-~-r-r-r-r~-T~~~~r-r-r-r-r-r-~~~~,-,--r-r-r-r~O.OEO 
36:00 37:00 38:00 39:00 40:00 41:00 42:00 Time 



TRIANGLE 
100 

80 

60 

40 

20 

o,_,_,_,_,_~-r-r-r-.-.-r-,,-,-,_,_,_,_,_,-~,--r-.-.-r-r-r~~~~~~~~~~~-+ 
40:36 40:42 40:48 40:54 41:00 41:06 

Fi~e:S982310 11-569 Acq:18-APR-1998 15:13:36 EI+ Vo~tage SIR 70S Noise:38 
459.7348 F:4 BSUB(256,30,-3.0) PX»(7,5,3,0.05%,152.0,1.00%,F,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:T.LII45399 H23-RB-1-4 INJ. TIME = 15:~6 

100 

80 

60 

40 

2,0 

40:42 40:48 41:06 
Fi~e:S982310 11-569 Acq:18~APR-1998 15:13:36 EI+ Vo~tage SIR 70S Noise:43 
469.7779 F:4 BSUB(256,30,-J.O) PX»(7,5,3,0.05%,172.0,1.00%,F,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:T.LII45399 H23-RB-1-4 INJ. TIME = 15:16 
100 Al. 5E6 .. 

80 

60 

40 

20 

41:12 

41:12 

0'~~~~.-~~~-r~~~~~~~T9=?~~~~--~~~~~ 
40:42 , 40:48 40:54 41:00 41:06 

Fi~e:S982310 11-569 Acq:18-APR-1998 15:13:36 EI+ Vo~tage SIR 70S Noise:41 
471.7750 F:4 BSUB(256,30,;-3~0) PX»(7,5,3,0.05%,164.0,1.00%,F,T) Ezp:NDB5US 
TRIANGLE LABS Tezt:T.LII45399 H23-RB-1-4 INJ. TIME = 15:16 
100 A1. 3E6 

80 

60 

40 

20 

41:12 

0'+-~~~~~~~~~~~~~-r~~=T=?~T9~~~~~~~~~~~~ 
40:36 40:42 40:48 40:54 41:00 41:06 41:12 

Fi~e:S982310 11-569 Acq:18-APR-1998 15:13:36 EI+ Vo~tage SIR 70S 
430.9729 F:4 Ezp:NDB5US 
TRIANGLE LABS Tezt:T.LII45399 H23-RB-1-4 INJ. TIME 15:16 
100 40:41 40·51 41:00 

80 

60 

40 

20 

3.5E2 

2.8E2 

2.1E2 

1.4E2 

6.9E1 

O.OEO 
Time 

2.7E2 

2.2E2 

1.6E2 

1.1E2 

5.5E~ 

O.OEO 
Time 

1.7E5 

l.3E5 

9.9E4 

6.6E4 

3.3E4 

O.OEO 
Time 

l.9E5 

l.5ES 

l.2ES 

7.7E4 

3.9E4 

O.OEO 
Time 

3.SES 

2.8ES 

2.1ES 

1.4ES 

7.0E4 

O.OEO 
Time 

3'""'· A 

' 
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CALIBRATION 
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 



--·----- ------------ -- •-- • I -· ....... .., ......... .._. 
'W_, ___ ,_,\J 

Initial Calibration Summary for OFS1058 

Analysis Date .... : 01/05/98 Method ...... : MIT2 
Instrument ....... : u 

Analytes RF SD %RSD RT 
Total MCDF 0.000 0.000 100% 
Total MCDD 0.000 0.000 100% 
Total DCDF 0.000 0.000 100% 
Total DCDD 0.000 0.000 100% 
Total T=iCDF 0.000 0.000 100% 
Total T=iCDD 0.000 0.000 100% 
1368-TCDF 1.298 0.073 6% 21:26 
2378-TCDF 1.240 0 .132 11% 24:36 
TOTAL TCDF 1.240 0.132 11% 
1368-TCDD 0.715 0.032 4% 22:46 
1379-TCDD 0.360 0.021 6% 23:10 
2378-TCDD 1.240 0.160 13% 25:19 
TOTAL TCDD 1.240 0.160 13% 
12378-?eCDF 1. 05l 0.090 9% 28:33 
23478-PeCDF 1.0:.9 0.078 8% 29:14 
·TOT.'li. PeCDF 1. 03 5 0.084 8% 
12378-PeCDD 1.333 O.l2S 9% 29:34 
TQT_JU. PeCDD 1. 3 33 0.125 9% 
123478-HxCDF 1. OC7 0.074 7% 32:0::. 
123678-HxCDF 1.253 0.089 7% 32:07 
234678-HxCDF 0.985 0.082 8% 32:36 
123789-HxCDF 0.8"70 0.047 5% 33:22 
TOTAL HxCDF 1. 029 0.071 7% 

·'i'23478-HxCDD 0.763 0.051 7% 32:43 
123678-HxCDD 0.9"75 0.079 8% 32:47 
123789-HxCDD 0.94: 0.068 7% 33:06 
TOTAL HxCDD 0.894 0.064 7% 
1234678-HI;:CDF 1.41J 0.098 7% 35:00 
1234789-HpCDF 1. 095 0.071 6% 36:31 
TOTAL HpCDF 1. 253 0.084 7% 
1234678-HpCDD 0.995 0.051 5% 36:01 
TOTAL HpCDD 0.995 0.051 5% 
OCDF 1.377 0.070 5% 39:47 
OCDD 1.108 0.080 7% 39:35 

Other Standards RF SD %RSD RT 
37Cl-TCDD 1.001 0.056 6% 25:19 
13C12-PeCDF 234 0.966 0.010 1% 29:14 
13C12-HxCDF 478 0.825 0.042 5% 32:01 
13C12-HxCDF 234 0.902 0.043 5% 32:35 
13C12-HxCDF 789 0.695 0.042 6% 33:21 
13C12-HxCDD 478 0.732 0.024 3% 32:42 
13C12-HpCDF 789 0.802 0.016 2% 36:30 

Page 1 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive • Durham, North Carolina 27713 
Phone: (919) 544-5729 • Fax: {919) 5#5491 

RT/LO RT/HI Ratiol Ratio2 N 
4:35 18:35 0 
5:18 19:18 0 
11:35 19:35 0 
12:18 20:18 0 
15:35 22:35 0 
17:18 23:18 0 
23:35 30:35 0.745 6 

0.743 6 
0.744 6 

24:18 31:18 0.776 6 
0.786 6 
0.78'7 6 
0.78: 

,.. 
0 

24:32 32:32 1. 52 5 
,.. 
0 

1.530 
,.. 
0 

1.523 6 
25:34 33:34 1.530 6 

1.530 
,.. 
0 

28:06 36:06 1.233 6 
1. 245 6 
1.252 6 
1.263 6 
1.262 

,.. 
0 

28:47 36:47 1. 257 
,.. 
0 

1.2:1 
,.. 
0 

1.234 
,.. 
0 

1.232 6 
30:59 38:59 1. 060 6 

1. 049 6 
1. 055 6 

32:00 40:00 1.028 6 
1.028 6 

35:34 43:34 0.891 6 
35:34 43:34 0.836 6 

RT/LO RT/HI Ratio1 Ratio2 N 
23:18 27:18 6 
26:32 30:32 1.498 6 

0.509 6 
0.508 6 
0.504 6 
1.214 6 

32:59 38:59 0.431 6 

Printed: 15:16 ~"Pfd · 



Internal Standards RF SD 'RSD RT 
13C~2-2378-TCDF 1.467 0.053 4% 24:35 
~3C~2-2378-TCDD 1.118 0.049 4% 25:18 
13C~2-PeCDF 123 1.142 0.075 7% 28:32 
13C~2-PeCDD 123 0.590 0.045 8% 29:34 
13C12-ExCDF 678 1.346 0.038 3' 32:06 
13C12-HxCDD 678 0.995 0.017 2% 32:47 
13C12-RpCDF 678 0.8·22 0.013 2% 34:59 
13C12-RpCDD 678 0.726 0.011 2% 36:00 
13Cl2-0CDD 0.545 0.038 7% 39:34 

Recovery Standards RF SD 'RSD RT 
13Cl2-1234-TCDD 1.000 0.000 0% 25:08 
13Cl2-HxCDD 789 1.000 0.000 0% 33:05 

*** End of Report *** 
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RT/I.O RT/RI Ratio1 Rat:io2 N 
23:35 25:35 0.755 6 
23:18 27:18 0.807 6 
24:32 32:32 1.478 6 
25:34 33:34 1.506 6 
28:06 36:06 0.506 6 
31:47 33:47 1.216 6 
32:59 38:59 0.434 6 
35:00 37:00 1.018 6 
37:34 41:34 0.861 6 

RT/LO RT/HI Ratio1 Ratio2 N 
0.812. 6 
1.210 6 

Printed: 15:16 01/1~,~ 



oat.e: U4/.l.:l/~IS '.L'.t<.~ l..AI:SUt<A'.L'U.t<..l.~ U~ .t<.'.l'~, J..l'A,;. 

Continuing.Calibration tor 0980771 
Analysis Date ...• : 04/15/98 Method ...... : MIT2 
Operator ......... : DL Instrument .. : u 
Init Calibration.: UF51058 Std. Cone .... : 10.00 
ICal Date ........ : 01/05/98 

Analyte Suxmnary I Cal Delta 
Name RF Ratio RT RT Rel. RT 

1&2 Lo/High 
Total MCDF 0.000 3:22 

17:22 
Total MCDD 0.000 4:08 

18:08 
Total DCDF 0.000 10:22 

18:22 
Total DCDD 0.000 11:08 

19:08 
Total TriCDF 0.000 14:22 

21:22 
Total TriCDD 0.000 16:08 

22:08 
1368-TCDF 1.285 0.76 19:43 19:55 0.8524 

25:22 
2378-TCDF 1. 227 0.77 23:23 1. 0007 

TOTAL TCDF 1.227 0.76 

1368-TCDD 0.702 0.79 21:12 21:24 0.8867 
25:20 

1379-TCDD 0.321 0.78 21:50 0.9047 

2378-TCDD 1.125 0.78 24:09 1.0007 

TOTAL TCDD 1.125 0.78 

12378-PeCDF 1. 081 1. 51 25:16 27:34 1.0006 
29:26 

23478-PeCDF 1. 056 1. 49 28:18 1. 0272 

TOTAL PeCDF 1. 069 1. 50 

12378-PeCDD 1.250 1. 61 26:35 28:39 1. 0000 
29:17 

TOTAL PeCDD 1.250 1. 61 

123478-HxCDF 1.210 1.26 30:00 31:10 0.9968 
32:44 

123678-HxCDF 1.267 1.24 31:17 1. 0005 

234678-HxCDF 1. 053 1.28 31:46 1. 0160 

123789-HxCDF 1. 031 1. 30 32:30 1. 0394 

Page 1 

Triangle Laboratories, Inc.® Analytical Services Division 
801 Capitola Drive • Durham, North Carolina 2n13 
Phone: (919) 544-5729 • Fax: (919) 544-5491 

RF RF %D 

0.000 0.000 100.0% 

0.000 0.000 100.0% 

0.000 0.000 100.0% 

0.000 0.000 100.0% 

0.000 0.000 100.0% 

0.000 0.000 100.0% 

1.298 -0.013 -1.0% 

1.240 -0.013 -1.1% 

1.240 -0.013 -1.1% 

0. 715 -0.013 -1.9% 

0.360 -0.039 -10.3% 

1.240 -0. 115 -9.3% 

1. 240 -0.115 -9.3% 

1. 051 0.030 2.9% 

1.019 0.037 3.6% 

1.035 0.034 3.2% 

1. 333 -0.083 -6.2% 

1.333 -0.083 -6.2% 

1. 007 0.203 20.2% 

1.253 0.014 1.1% 

0.985 0.068 6.9% 

0.870 0.161 18.5% 

~~ 

Printed: 14:20 04/15/98 

·3~ 



Date: 04/15/98 TRIANGLE LABORATORIES OF RTP, INC. 
Continuing Calibration for U980771 

TOTAL HxCDF 1.140 1.27 

123478-HxCDD 0.878 1.21 30:31 31:53 0.9979 
32:24 

123678-HxCDD 0.916 1.22 31:58 1. 0005 

123789-HxCDD 0.910 1.22 32:16 1. 0099 

TOTAL HxCDD 0.901 1.21 

1234678-HpCDF 1. 377 1. 06 33:54 34:05 1. 0005 
35:41 

1234789-HpCDF 1.115 1. 06 35:31 1. 0426 

TOTAL HpCDF 1. 246 1. 06 

1234678-HpCDD 1. 008 1. 02 34:10 35:04 1.0005 
35:13 

TOTAL HpCDD 1. 008 1. 02 

OCDF 1.279 0.91 34:23 38:34 1.0048 
42:23 

OCDD 1. 001 0.87 34:23 38:24 1.0004 
42:23 

Other Standard Swtlmary 
Name RF Ratio RT RT Rel. RT 

1&2 Lo/High 
37Cl-TCDD 0.972 22:08 24:09 1. 0007 

26:08 
13C12-PeCDF 234 0.932 1. 47 23:33 28:17 1. 0266 

31:33 
13Cl2-HxCDF 478 1. 005 0.51 31:10 0.9968 

13C12-HxCDF 234 0.977 0.50 31:46 1. 0160 

13Cl2-HxCDF 789 0. 834 0.49 32:30 1. 0394 

13C12-HxCDD 478 0.939 1. 20 31:53 0.9979 

13C12-HpCDF 789 0.866 0.42 32:04 35:31 1. 0426 
38:04 

Internal Standard Summary 
Name RF Ratio RT RT Rel. RT 

1&2 Lo/High 
13C12-2378-TCDF 1.484 0.76 22:22 23:22 1. 0000 

24:22 
13C12-2378-TCDD 1.121 0.81 22:08 24:08 1. 0000 

26:08 
13C12-PeCDF 123 1. 085 1.49 23:33 27:33 1.0000 

31:33 
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1. 029 0.111 

0.765 0.113 

0.976 -0.060 

0.941 -0.031 

0.894 0.007 

1.410 -0.033 

1. 096 0.019 

1. 253 -0.007 

0.995 0.013 

0.995 0.013 

1. 377 -0.098 

1.108 -0.107 

I Cal Delta 
RF RF 

1. 001 -0.029 

0.966 -0.034 

0.825 0.180 

0.902 0.075 

0.695 0.139 

0.732 0.207 

0.802 0.064 

I Cal Delta 
RF RF 

1. 467 0.017 

1.118 0.003 

1.142 -0.057 

10.8% 

14.8% 

-6.1% 

-3.3% 

0.8% 

-2.3% 

1. 7% 

-0.6% 

1. 3% 

1. 3% 

-7.1% 

-9.6% 

%0 

-2.9% 

-3.5% 

21.9% 

8.3% 

20.0% 

28.3% 

8.0% 

%0 

1.2% 

0.2% 

-5.0% 

Printed: 14:20 04/15/9Bc '£_'T "") 
"· C' 

r-·-~1; 



----· --·--·-- .... ,_._. ___ _.__..,..,....,._,. __ 1,.,1.: n~&, ..... -. . 
Continuing Calibration tor 0980771 

13C12-PeCDD 123 0.607 1.46 24:39 28:39 1. 0000 0.590 
32:39 

13C12-HxCDF 678 1.289 0.51 27:16 31:16 1.0000 1.346 
35:16 

13C12-HxCDD 678 1. 043 1.23 30:57 31:57 1.0000 0.995 
32:57 

13C12-HpCDF 678 0.879 0.43 32:04 34:04 1.0000 0.822 
38:04 

13C12-HpCDD 678 0.741 1. 06 34:03 35:03 1.0000 0. 726 
36:03 

13C12-0CDD 0.569 0.88 38:12 38:23 1.0000 0.545 . 
38:32 

Recovery Standard Sumnary I Cal 
Name RF Ratio RT RT Rel. RT RF 

1&2 Lo/High 
13C12-1234-TCDD 1. 000 0.82 23:56 0.9917 1.000 

13C12-HxCDD 789 1. 000 1. 20 32:15 1.0094 1.000 

QC Front End Check: 1.5693 
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0.017 2.8% 

-0.057 -4.3% 

0.048 4.8% 

0.057 6.9% 

0.015 2.1% 

0.024 4.3% 

Delta 
RF %0 

0.000 0.0% 

0.000 0.0% 

Printed: 14:20 04/15/9~ ~ 
u '-' 
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CALCULATIONS 





Summary of Stack Gas Parameters and Test Results 
Air Emissions Screening Test 

Chemical Lime Company - Montevallo, Alabama 
US EPA Test Method 23 - PCDDs I PCDFs 

Kiln No. 3 Baghouse Inlet 
Page 1 of 6 

RUN NUMBER M23-3-l-2 

RUN DATE 3/24/98 

RUNTIME 1332-1709 

MEASURED DATA 

y Meter Box Correction Factor 1.021 

6H Avg Meter Orifice Pressure, in. H20 1.23 

Pbar Barometric Pressure, inches Hg 30.00 

Vm Sample Volume, te 101.856 

Tm Average Meter Temperature, oF 81.8 

Pstatic Stack Static Pressure, inches H20 -1.90 

Ts Average Stack Temperature, oF 902 

VIc Condensate Collected, ml 184.0 

C02 Carbon Dioxide content, % by volume 26.6 

02 Oxygen content, % by volume 5.3 

!'12 Nitrogen content, % by volume 68.1 

CP Pitot Tube Coefficient 0.84 
t.p 1/2 Average Square Root t.p, (in. H20) 112 0.5592 

e Sample Run Duration, minutes 180 

Dn Nozzle Diameter, inches 0.310 

CALCULATED DATA 

An Nozzle Area, te 0.00052 

Vm(std) Standard Meter Volume, dscf 101.881 

Vm(std) Standard Meter Volume, dscm 2.885 

Ps Stack Pressure, inches Hg 29.86 

Bws Moisture, % by volume 7.8 

Vwstd Standard Water Vapor Volume, te 8.661 

1-Bws Dry Mole Fraction 0.922 

Md Molecular Weight (d. b.), lb/lb•mole 32.47 

Ms Molecular Weight (w.b.), lb/lb•mole 31.33 

Vs Stack Gas Velocity, ft/s 48.4 

A Stack Area, ft2 
52.38 

Oa Stack Gas Volumetric flow, acfm 152,264 

Os Stack Gas Volumetric flow, dscfm 54,286 

Os(cmm) Stack Gas Volumetric flow, dscmm 1,537 

I lsokinetic Sampling Ratio, % 104.2 

E:\r012.002\Monteval.lo\Data\M23monte.xls, sum K3-I-M23-2 



Summary of Stack Gas Parameters and Test Results 
Chemical Lime Company - Montevallo, Alabama 

US EPA Test Method 23 - PCDDs I PCDFs 
Kiln No.3 Baghouse Inlet 

Page 2 of 6 

RUN NUMBER M23-3-1-2 

RUN DATE 3/24/98 

RUNTIME 1332-1709 

EMISSIONS DATA 

DIOXINS: 

2378 TCDD 

ng Catch, ng (0.04) 

ng/dscm Concentration, ng/dscm, as measured (0.0139) 

IJQ/hr Emission Rate, 1-fQ/hr (1.28) 

Total TCDD 

ng Catch, ng 0.25 

ng/dscm Concentration, ng/dscm, as measured 0.0867 

IJQ/hr Emission Rate, 1-fg/hr 7.99 

12378 PeCDD 

ng Catch, ng (0.07) 

ng/dscm Concentration, ng/dscm, as measured (0.0243) 

1-fg/hr Emission Rate, IJQ/hr (2.24) 

Total PeCDD 

ng Catch, ng {0.11} 

ng/dscm Concentration, ng/dscm, as measured {0.0381} 

1-fg/hr Emission Rate, 1-fQ/hr {3.52} 

123478 HxCDD 

ng Catch, ng (0.09) 

ng/dscm Concentration, ng/dscm, as measured (0.0312) 

1-fg/hr Emission Rate, IJQ/hr (2.88) 

123678 HxCDD 

ng Catch, ng (0.08) 

ng/dscm Concentration, ng/dscm, as measured (0.0277) 

1-fg/hr Emission Rate, IJQ/hr (2.56) 

( ) Not Detected. Value shown is the detection limit and is included in totals. 

{} Estimated Maximum Possible Concentration. EMPC values are included in totals. 

E:\r012.002\Monteval.lo\Data\M23monte.xls, sum K3-I-M23-2 



Summary of Stack Gas Parameters and Test Results 
Chemical Lime Company - Montevallo, Alabama 

US EPA Test Method 23 - PCDDs I PCDFs 
Kiln No. 3 Baghouse Inlet 

Page 3 of 6 

RUN NUMBER M23-3-l-2 
. 

RUN DATE 3/24/98 

RUNTIME 1332-1709 

EMISSIONS DATA -Continued 

DIOXINS- Continued 

123789 HxCDD 

ng Catch, ng (0.08) 

ng/dscm Concentration, ng/dscm, as measured (0.0277) 

IJQ/hr Emission Rate, IJQ/hr (2.56) 

Total HxCDD 

ng Catch, ng 0.07 

ng/dscm Concentration, ng/dscm, as measured 0.0243 

IJQ/hr Emission Rate, IJQ/hr 2.24 

1234678 HpCDD 

ng Catch, ng (0.1) 

ng/dscm Concentration, ng/dscm, as measured (0.0347) 

IJQ/hr Emission Rate, IJQ/hr (3.20) 

Total HpCDD 

ng Catch, ng (0.1) 

ng/dscm Concentration, ng/dscm, as measured (0.0347) 

IJQ/hr Emission Rate, IJQihr (3.20) 

OCDD 

ng Catch, ng {0.29} 

ng/dscm Concentration, ng/dscm, as measured {0.1 01} 

IJQ/hr Emission Rate, IJQ/hr {9.27} 

Total PCDD 

ng Catch, ng (0.82) 

ng/dscm Concentration, ng/dscm, as measured (0.284) 

IJQ/hr Emission Rate, IJQ/hr (26.2) 

( ) Not Detected. Value shown is the detection limit and is included in totals. 

{} Estimated Maximum Possible Concentration. EMPC values are included in totals. 

E:\r012.002\Monteval.lo\Data\M23monte.xls, sum K3-I-M23-2 



Summary of Stack Gas Parameters and Test Results 
Chemical Lime Company - Montevallo, Alabama 

US EPA Test Method 23 - PCDDs I PCDFs 
Kiln No. 3 Baghouse Inlet 

Page 4 of6 

RUN NUMBER M23-3-l-2 

RUN DATE 3/24/98 

RUNTIME 1332-1709 

EMISSIONS DATA- Continued 

FURANS 

2378 TCDF 

ng Catch, ng 0.51 

ng/dscm Concentration, ng/dscm, as measured 0.177 

IJQ/hr Emission Rate, IJQ/hr 16.3 

Total TCDF 

ng Catch, ng 12.1 

ng/dscm Concentration, ng/dscm, as measured 4.19 

IJQ/hr Emission Rate, IJQ/hr 387 

12378 PeCDF 

ng Catch, ng 0.21 

ng/dscm Concentration, ng/dscm, as measured 0.0728 

IJQ/hr Emission Rate, IJQ/hr 6.71 

23478 PeCDF 

ng Catch, ng 0.21 

ng/dscm Concentration, ng/dscm, as measured 0.0728 

IJg/hr Emission Rate, IJQ/hr 6.71 

Total PeCDF 

ng Catch, ng 2.7 

ng/dscm Concentration, ng/dscm, as measured 0.936 

IJQ/hr Emission Rate, IJQ/hr 86.3 

123478 HxCDF 

ng Catch, ng 0.10 

ng/dscm Concentration, ng/dscm, as measured 0.0347 

IJQ/hr Emission Rate, IJQ/hr 3.20 

( ) Not Detected. Value shown is the detection limit and is included in totals. 

{} Estimated Maximum Possible Concentration. EMPC values are included in totals. 

E:\r012.002\Monteval.lo\Data\M23monte.xls, sum K3-I-M23-2 



Summary of Stack Gas Parameters and Test Results 
emical Lime Company - Montevallo, Alabama 
US EPA Test Method 23 - PCDDs I PCDFs 

Kiln No. 3 Baghouse Inlet 
Page 5 of 6 

RUN NUMBER M23-3-1-2 

RUN DATE 3/24/98 

RUNTIME 1332-1709 

EMISSIONS DATA- Continued 

Furans - Continued 

123678 HxCDF 

ng Catch, ng {0.05} 

ng/dscm Concentration, ng/dscm, as measured {0.0173} 

IJg/hr Emission Rate, IJQ/hr {1.60} 

234678 HxCDF 

ng Catch, ng (0.06) 

ng/dscm Concentration, ng/dscm, as measured (0.0208) 

IJQ/hr Emission Rate, IJQ/hr (1.92) 

123789 HxCDF 

ng Catch, ng (0.07) 

ng/dscm Concentration, ng/dscm, as measured (0.0243) 

IJQ/hr Emission Rate, IJQ/hr (2.24) 

Total HxCDF 

ng Catch, ng 0.33 

ng/dscm Concentration, ng/dscm, as measured 0.114 

IJQ/hr Emission Rate, IJQ/hr 10.6 

1234678 HpCDF 

ng Catch, ng {0.05} 

ng/dscm Concentration, ng/dscm, as measured {0.0173} 

IJQ/hr Emission Rate, IJQ/hr {1.60} 

1234789 HpCDF 

ng Catch, ng (0.1) 

ng/dscm Concentration, ng/dscm, as measured (0.0347) 

IJQ/hr Emission Rate, IJQ/hr (3.20) 

( ) Not Detected. Value shown is the detection limit and is included in totals. 

{} Estimated Maximum Possible Concentration. EMPC values are included in totals. 

E:\r012.002\Monteval.lo\Data\M23monte.xls, sum K3-I-M23-2 



Summary of Stack Gas Parameters and Test Results 
Chemical Lime Company - Montevallo, Alabama 

US EPA Test Method 23 - PCDDs I PCDFs 
Kiln No. 3 Baghouse Inlet 

Page 6 of6 

RUN NUMBER M23-3-l-2 

RUN DATE 3/24/98 

RUNTIME 1332-1709 

EMISSIONS DATA- Continued 

Furans - Continued 

Total HpCDF 

ng Catch, ng {0.05} 

ng/dscm Concentration, ng/dscm, as measured {0.0173} 

(Jg/hr Emission Rate, (Jg/hr {1.60} 

OCDF 

ng Catch, ng (0.1) 

ng/dscm Concentration, ng/dscm, as measured (0.0347) 

(Jg/hr Emission Rate, (Jg/hr (3.20) 

Total PCDF 

ng Catch, ng (15.28) 

ng/dscm Concentration, ng/dscm, as measured (5.30) 

(Jg/hr Emission Rate, (Jg/hr (489) 

Total PCDD + PCDF 

ng Catch, ng (16.10) 

ng/dscm Concentration, ng/dscm, as measured (5.58) 

(Jg/hr Emission Rate, (Jg/hr (515) 

( ) Not Detected. Value shown is the detection limit and is included in totals. 

{} Estimated Maximum Possible Concentration. EMPC values are included in totals. 

E:\r012.002\Monteval.lo\Data\M23monte.xls, sum K3-I-M23-2 



Summary of Stack Gas Parameters and Test Results 
Air Emissions Screening Test 

Chemical Lime Company - Montevallo, Alabama 
US EPA Test Method 23 - PCDDs I PCDFs 

Kiln No. 4 Baghouse Inlet 
Page 1 of 6 

RUN NUMBER M23-4-1-1 

RUN DATE 3/23/98 

RUN TIME 1400-1808 

MEASURED DATA 

y Meter Box Correction Factor 1.021 

.1.H Avg Meter Orifice Pressure, in. H20 1.42 

Pbar Barometric Pressure, inches Hg 30.00 

Vm Sample Volume, te 113.011 

Tm Average Meter Temperature, °F 72.2 

Pstatic Stack Static Pressure, inches H20 -3.40 

Ts Average Stack Temperature, oF 878 

Vic Condensate Collected, ml 118.9 

C02 Carbon Dioxide content, % by volume 20.1 

02 Oxygen content, % by volume 8.1 

N2 Nitrogen content, % by volume 71.8 

Cp Pitot Tube Coefficient 0.84 
.1.p112 Average Square Root .1.p, (in. H20) 112 0.6080 

e Sample Run Duration, minutes 180 

Dn Nozzle Diameter, inches 0.310 

CALCULATED DATA 

An Nozzle Area, tf 0.00052 

Vm(std) Standard Meter Volume, dscf 115.145 

Vm(std) Standard Meter Volume, dscm 3.261 

Ps Stack Pressure, inches Hg 29.75 

Bws Moisture, % by volume 4.6 

Vwstd Standard Water Vapor Volume, ft3 
5.597 

1-Bws Dry Mole Fraction 0.954 

Md Molecular Weight (d. b.), lb/lb•mole 31.54 

Ms Molecular Weight (w.b.), lb/lb•mole 30.91 

Vs Stack Gas Velocity, ft/s 52.7 

A Stack Area, tf 52.38 

Oa Stack Gas Volumetric flow, acfm 165,516 

Os Stack Gas Volumetric flow, dscfm 61,921 

Os(cmm) Stack Gas Volumetric flow, dscmm 1,753 

I lsokinetic Sampling Ratio, % 103.3 

E:\r012.002\Monteval.lo\Data\M23monte:xls, sum K4-I-M23-1 



Summary of Stack Gas Parameters and Test Results 
Chemical Lime Company - Montevallo, Alabama 

US EPA Test Method 23- PCDDs I PCDFs 
Kiln No.4 Baghouse Inlet 

Page 2 of6 

RUN NUMBER M23-4-l-1 

RUN DATE 3/23/98 

RUNTIME 1400-1808 

EMISSIONS DATA 

DIOXINS: 

2378TCDD 

ng Catch, ng (0.03) 

ng/dscm Concentration, ng/dscm, as measured (0.00920) 

IJQ/hr Emission Rate, IJQ/hr (0.968) 

Total TCDD 

ng Catch, ng (0.03) 

ng/dscm Concentration, ng/dscm, as measured (0.00920) 

IJQ/hr Emission Rate, IJQ/hr (0.968) 

12378 PeCDD 

ng Catch, ng (0.05) 

ng/dscm Concentration, ng/dscm, as measured (0.0153) 

IJQ/hr Emission Rate, IJQ/hr (1.61) 

Total PeCDD 

ng Catch, ng (0.05) 

ng/dscm Concentration, ng/dscm, as measured (0.0153) 

IJQ/hr Emission Rate, IJQ/hr (1.61) 

123478 HxCDD 

ng Catch, ng (0.06) 

ng/dscm Concentration, ng/dscm, as measured (0.0184) 

IJQ/hr Emission Rate, IJQ/hr (1.94) 

123678 HxCDD 

ng Catch, ng (0.06) 

ng/dscm Concentration, ng/dscm, as measured (0.0184) 

IJQ/hr Emission Rate, IJQ/hr (1.94) 

( ) Not Detected. Value shown is the detection limit and is included in totals. 

{} Estimated Maximum Possible Concentration. EMPC values are included in totals. 

E:\r012.002\Monteval.lo\Data\M23monte.xls, sum K4-I-M23-1 



Summary of Stack Gas Parameters and Test Results 
Chemical Lime Company - Montevallo, Alabama 

US EPA Test Method 23 - PCDDs I PCDFs 
Kiln No.4 Baghouse Inlet 

Page 3 of6 

RUN NUMBER M23-4-1-1 

RUN DATE 3/23/98 

RUNTIME 1400-1808 

EMISSIONS DATA -Continued 

DIOXINS - Continued 

123789 HxCDD 

ng Catch, ng (0.06) 

ng/dscm Concentration, ng/dscm, as measured (0.0184) 

IJQ/hr Emission Rate, j..Jg/hr (1.94) 

Total HxCDD 

ng Catch, ng (0.06) 

ng/dscm Concentration, ng/dscm, as measured (0.0184) 

IJQ/hr Emission Rate, j..Jg/hr (1.94) 

1234678 HpCDD 

ng Catch, ng (0.09) 

ng/dscm Concentration, ng/dscm, as measured (0.0276) 

IJQ/hr Emission Rate, IJQ/hr (2.90) 

Total HpCDD 

ng Catch, ng (0.09) 

ng/dscm Concentration, ng/dscm, as measured (0.0276) 

IJQ/hr Emission Rate, IJQ/hr (2.90) 

OCDD 

ng Catch, ng (0.1) 

ng/dscm Concentration, ng/dscm, as measured (0.0307) 

IJQ/hr Emission Rate, j..Jg/hr (3.23) 

Total PCDD 

ng Catch, ng (0.33) 

ng/dscm Concentration, ng/dscm, as measured (0.101) 

IJQ/hr Emission Rate, j..Jg/hr (10.6) 

( ) Not Detected. Value shown is the detection limit and is included in totals. 

{} Estimated Maximum Possible Concentration. EMPC values are included in totals. 

E:\r012.002\Monteval.lo\Data\M23monte.xls, sum K4-I-M23-1 



Summary of Stack Gas Parameters and Test Results 
Chemical Lime Company - Montevallo, Alabama 

US EPA Test Method 23 - PCDDs I PCDFs 
Kiln No. 4 Baghouse Inlet 

Page 4 of6 

RUN NUMBER M23-4-I-1 

RUN DATE 3/23/98 

RUNTIME 1400-1808 

EMISSIONS DATA- Continued 

FURANS 

2378 TCDF 

ng Catch, ng {0.007} 

ng/dscm Concentration, ng/dscm, as measured {0.00215} 

IJQ/hr Emission Rate, IJQ/hr {0.226} 

Total TCDF 

ng Catch, ng 0.09 

ng/dscm Concentration, ng/dscm, as measured 0.0276 

IJQ/hr Emission Rate, IJQ/hr 2.90 

12378 PeCDF 

ng Catch, ng (0.03) 

ng/dscm Concentration, ng/dscm, as measured (0.00920) 

IJQ/hr Emission Rate, IJQ/hr (0.968) 

23478 PeCDF 

ng Catch, ng (0.04) 

ng/dscm Concentration, ng/dscm, as measured (0.0123) 

IJQ/hr Emission Rate, IJQ/hr (1.29) 

Total PeCDF 

ng Catch, ng {0.06} 

ng/dscm Concentration, ng/dscm, as measured {0.0184} 

!Jglhr Emission Rate, IJQ/hr {1.94} 

123478 HxCDF 

ng Catch, ng (0.04) 

ng/dscm Concentration, ng/dscm, as measured (0.0123) 

IJQ/hr Emission Rate, IJQ/hr (1.29) 

( ) Not Delected. Value shown is the detection limit and is included in totals. 

{} Estimated Maximum Possible Concentration. EMPC values are included in totals. 

E:\r012.002\Monteval.lo\Data\M23monte.xls, sum K4-I-M23-1 



Summary of Stack Gas Parameters and Test Results 
Chemical Lime Company - Montevallo, Alabama 

US EPA Test Method 23 - PCDDs I PCDFs 
Kiln No. 4 Baghouse Inlet 

Page 5 of 6 

RUN NUMBER M23-4-1-1 

RUN DATE 3/23/98 

RUN TIME 1400-1808 

EMISSIONS DATA- Continued 

Furans - Continued 

123678 HxCDF 

ng Catch, ng (0.04) 

ng/dscm Concentration, ng/dscm, as measured (0.0123) 

!Jglhr Emission Rate, IJQ/hr (1.29) 

234678 HxCDF 

ng Catch, ng (0.04) 

ng/dscm Concentration, ng/dscm, as measured (0.0123) 

IJQ/hr Emission Rate, IJQ/hr (1.29) 

123789 HxCDF 

ng Catch, ng (0.05) 

ng/dscm Concentration, ng/dscm, as measured (0.0153) 

IJQ/hr Emission Rate, IJQ/hr (1.61) 

Total HxCDF 

ng Catch, ng (0.04) 

ng/dscm Concentration, ng/dscm, as measured (0.0123) 

IJQ/hr Emission Rate, IJQ/hr (1.29) 

1234678 HpCDF 

ng Catch, ng (0.06) 

ng/dscm Concentration, ng/dscm, as measured (0.0184) 

IJQ/hr Emission Rate, IJg/hr (1.94) 

1234789 HpCDF 

ng Catch, ng (0.08) 

ng/dscm Concentration, ng/dscm, as measured (0.0245) 

IJg/hr Emission Rate, IJQ/hr (2.58) 

( ) Not Detected. Value shown is the detection limit and is included in totals. 

{} Estimated Maximum Possible Concentration. EMPC values are included in totals. 

E:\r012.002\Monteval.lo\Data\M23monte.xls, sum K4-I-M23-1 



Summary of Stack Gas Parameters and Test Results 
Chemical Lime Company - Montevallo, Alabama 

US EPA Test Method 23 - PCDDs I PCDFs 
Kiln No.4 Baghouse Inlet 

Page 6 of6 

RUN NUMBER M23-4-l-1 

RUN DATE 3/23/98 

RUNTIME 1400-1808 

EMISSIONS DATA- Continued 

Furans - Continued 

Total HpCDF 

ng Catch, ng (0.06) 

ng/dscm Concentration, ng/dscm, as measured (0.0184) 

1-19/hr Emission Rate, IJg/hr (1.94) 

OCDF 

ng Catch, ng (0.1) 

ng/dscm Concentration, ng/dscm, as measured (0.0307) 

1Jglhr Emission Rate, IJg/hr (3.23) 

Total PCDF 

ng Catch, ng (0.35) 

ng/dscm Concentration, ng/dscm, as measured (0.107) 

IJg/hr Emission Rate, IJg/hr (11.3) 

Total PCDD + PCDF 

ng Catch, ng (0.68) 

ng/dscm Concentration, ng/dscm, as measured (0.209) 

IJg/hr Emission Rate, IJg/hr (21.9) 

( ) Not Detected. Value shown is the detection limit and is included in totals. 

{} Estimated Maximum Possible Concentration. EMPC values are included in totals. 

E:\r012.002\Monteval.lo\Data\M23monte.xls, sum K4-I-M23-1 



Summary of Stack Gas Parameters and Test Results 
Air Emissions Screening Test 

Chemical Lime Company - Montevallo, Alabama 
US EPA Test Method 23 - PCDDs I PCDFs 

Kiln No. 3 Baghouse & Kiln No. 4 Baghouse Stack 
Page 1 of 6 

RUN NUMBER M23-0-1 

RUN DATE 3/23/98 

RUNTIME 1400-1806 

MEASURED DATA 

y Meter Box Correction Factor 1.000 

8H Avg Meter Orifice Pressure, in. H20 1.48 

Pbar Barometric Pressure, inches Hg 30.00 

Vm Sample Volume, te 108.116 

Tm Average Meter Temperature, oF 67.8 

Pstatic Stack Static Pressure, inches H20 -0.98 

Ts Average Stack Temperature, oF 417 

VIc Condensate Collected, ml 390.3 

C02 Carbon Dioxide content, % by volume 19.0 

02 Oxygen content, % by volume 10.0 

N2 Nitrogen content, % by volume 71.0 

Cp Pitot Tube Coefficient 0.84 
8p112 Average Square Root 8p, (in. H20) 112 0.8349 

E> Sample Run Duration, minutes 180 

Dn Nozzle Diameter, inches 0.250 

CALCULATED DATA 

An Nozzle Area, ft2 
0.00034 

Vm(std) Standard Meter Volume, dscf 108.805 

Vm(std) Standard Meter Volume, dscm 3.081 

Ps Stack Pressure, inches Hg 29.93 

Bws Moisture,% by.volume 14.4 

Vwstd Standard Water Vapor Volume, ft3 
18.371 

1-Bws Dry Mole Fraction 0.856 

Md Molecular Weight (d. b.), lb/lb•mole 31.44 

Ms Molecular Weight (w.b.), lb/lb•mole 29.50 

Vs Stack Gas Velocity, ft/s 59.7 

A Stack Area, tt2 78.54 

Oa Stack Gas Volumetric flow, acfm 281,552 

Os Stack Gas Volumetric flow, dscfm 145,044 

Os(cmm) Stack Gas Volumetric flow, dscmm 4,107 

I lsokinetic Sampling Ratio, % 96.0 

E:\r012.002\Monteval.lo\Data\M23monte.xls, sum K3&4-S-M23-1 



Summary of Stack Gas Parameters and Test Results 
Chemical Lime Company - Montevallo, Alabama 

US EPA Test Method 23 - PCDDs I PCDFs 
Kiln No. 3 Baghouse & Kiln No. 4 Baghouse Stack 

Page 2 of 6 

RUN NUMBER M23-0-1 

RUN DATE 3/23/98 

RUNTIME 1400-1806 

EMISSIONS DATA 

DIOXINS: 

2378 TCDD 

ng Catch, ng (0.01) 

ng/dscm Concentration, ng/dscm, as measured (0.00325) 

j.Jg/hr Emission Rate, j.Jg/hr (0.800) 

Total TCDD 

ng Catch, ng 0.03 

ng/dscm Concentration, ng/dscm, as measured 0.00974 

j.Jglhr Emission Rate, j.Jg/hr 2.40 

12378 PeCDD 

ng Catch, ng (0.02) 

ng/dscm Concentration, ng/dscm, as measured (0.00649) 

j.Jg/hr Emission Rate, j.Jg/hr (1.60) 

Total PeCDD 

ng Catch, ng (0.02) 

ng/dscm Concentration, ng/dscm, as measured (0.00649) 

j.Jg/hr Emission Rate, j.Jg/hr (1.60) 

123478 HxCDD 

ng Catch, ng (0.02) 

ng/dscm Concentration, ng/dscm, as measured (0.00649) 

j.Jg/hr Emission Rate, j.Jg/hr (1.60) 

123678 HxCDD 

ng Catch, ng (0.02) 

ng/dscm Concentration, ng/dscm, as measured (0.00649) 

j.Jg/hr Emission Rate, j.Jg/hr (1.60) 

( ) Not Detected. Value shown is the detection limit and is included in totals. 

{} Estimated Maximum Possible Concentration. EMPC values are included in totals. 

E:\r012.002\Monteval.lo\Data\M23monte.xls, sum K3&4-S-M23-1 



Summary of Stack Gas Parameters and Test Results 
Chemical Lime Company - Montevallo, Alabama 

US EPA Test Method 23 - PCDDs I PCDFs 
Kiln No. 3 Baghouse & Kiln No. 4 Baghouse Stack 

Page 3 of 6 

RUN NUMBER M23-0-1 

RUN DATE 3123198 

RUNTIME 1400-1806 

EMISSIONS DATA -Continued 

DIOXINS - Continued 

123789 HxCDD 

ng Catch, ng (0.02) 

ng/dscm Concentration, ng/dscm, as measured (0.00649) 

j.Jg/hr Emission Rate, j.Jg/hr (1.60) 

Total HxCDD 

ng Catch, ng (0.02) 

ng/dscm Concentration, ng/dscm, as measured (0.00649) 

j.Jg/hr Emission Rate, j.Jg/hr (1.60) 

1234678 HpCDD 

ng Catch, ng (0.03) 

ng/dscm Concentration, ng/dscm, as measured (0.00974) 

IJQ/hr Emission Rate, j.Jg/hr (2.40) 

Total HpCDD 

ng Catch, ng (0.03) 

ng/dscm Concentration, ng/dscm, as measured (0.00974) 

j.Jg/hr Emission Rate, j.Jg/hr {2.40) 

OCDD 

ng Catch, ng (0.05) 

ng/dscm Concentration, ng/dscm, as measured (0.0162) 

j.Jg/hr Emission Rate, iJQ/hr (4.00) 

Total PCDD 

ng Catch, ng (0.15) 

ng/dscm Concentration, ng/dscm, as measured (0.0487) 

j.Jg/hr Emission Rate, iJQ!hr (12.0) 

( ) Not Detected. Value shown is the detection limit and is included in totals. 

{ } Estimated Maximum Possible Concentration. EMPC values are included in totals. 

E:\r012.002\Monteval.lo\Data\M23monte.xls, sum K3&4-S-M23-1 



Summary of Stack Gas Parameters and Test Results 
Chemical Lime Company - Montevallo, Alabama 

US EPA Test Method 23 - PCDDs I PCDFs 
Kiln No. 3 Baghouse & Kiln No. 4 Baghouse Stack 

Page 4 of6 

RUN NUMBER M23-0-1 

RUN DATE 3/23/98 

RUNTIME 1400-1806 

EMISSIONS DATA- Continued 

FURANS 

2378 TCDF 

ng Catch, ng (0.01) 

ng/dscm Concentration, ng/dscm, as measured (0.00325) 

IJQ/hr Emission Rate, IJQ/hr (0.800) 

Total TCDF 

ng Catch, ng {0.02} 

ng/dscm Concentration, ng/dscm, as measured {0.00649} 

IJQ/hr Emission Rate, IJg/hr {1.60} 

12378 PeCDF 

ng Catch, ng (0.01) 

ng/dscm Concentration, ng/dscm, as measured (0.00325) 

IJQ/hr Emission Rate, IJQ/hr (0.800) 

23478 PeCDF 

ng Catch, ng (0.01) 

ng/dscm Concentration, ng/dscm, as measured (0.00325) 

IJQ/hr Emission Rate, IJQ/hr (0.800) 

Total PeCDF 

ng ·Catch, ng {0.01} 

ng/dscm Concentration, ng/dscm, as measured {0.00325} 

IJQ/hr Emission Rate, IJQ/hr {0.800} 

123478 HxCDF 

ng Catch, ng (0.01) 

ng/dscm Concentration, ng/dscm, as measured (0.00325) 

IJg/hr Emission Rate, IJQ/hr (0.800) 

( ) Not Detected. Value shown is the detection limit and is included in totals. 

{} Estimated Maximum Possible Concentration. EMPC values are included in totals. 

E:\r012.002\Monteval.lo\Data\M23monte.xls, sum K3&4-S-M23-1 



Summary of Stack Gas Parameters and Test Results 
Chemical Lime Company - Montevallo, Alabama 

US EPA Test Method 23 - PCDDs I PCDFs 
Kiln No.3 Baghouse & Kiln No.4 Baghouse Stack 

Page 5 of 6 

RUN NUMBER M23-0-1 

RUN DATE 3/23/98 

RUNTIME 1400-1806 

EMISSIONS DATA- Continued 

Furans - Continued 

123678 HxCDF 

ng Catch, ng (0.01) 

ng/dscm Concentration, ng/dscm, as measured (0.00325) 

IJQ/hr Emission Rate, IJQ/hr (0.800) 

234678 HxCDF 

ng Catch, ng (0.01) 

ng/dscm Concentration, ng/dscm, as measured (0.00325) 

IJQ/hr Emission Rate, IJQ/hr (0.800) 

123789 HxCDF 

ng Catch, ng (0.01) 

ng/dscm Concentration, ng/dscm, as measured (0.00325) 

IJQ/hr Emission Rate, IJQ/hr (0.800) 

Total HxCDF 

ng Catch, ng (0.01) 

ng/dscm Concentration, ng/dscm, as measured (0.00325) 

IJQ/hr Emission Rate, IJQ/hr (0.800) 

1234678 HpCDF 

ng Catch, ng (0.02) 

ng/dscm Concentration, ng/dscm, as measured (0.00649) 

IJQ/hr Emission Rate, IJQ/hr (1.60) 

1234789 HpCDF 

ng Catch, ng (0.02) 

ng/dscm Concentration, ng/dscm, as measured (0.00649) 

IJQ/hr Emission Rate, IJQ/hr (1.60) 

( ) Not Detected. Value shown is the detection limit and is included in totals. 

{} Estimated Maximum Possible Concentration. EMPC values are included in totals. 

E:\r012. 002\Monteval.lo\Data\M23monte.xls, sum K3&4-S-M23-1 



Summary of Stack Gas Parameters and Test Results 
Chemical Lime Company - Montevallo, Alabama 

US EPA Test Method 23- PCDDs I PCDFs 
Kiln No. 3 Baghouse & Kiln No. 4 Baghouse Stack 

Page 6 of 6 

RUN NUMBER M23-0-1 

RUN DATE 3/23/98 

RUNTIME 1400-1806 

EMISSIONS DATA- Continued 

Furans - Continued 

Total HpCDF 

ng Catch, ng (0.02) 

ng/dscm Concentration, ng/dscm, as measured (0.00649) 

IJg/hr Emission Rate, IJg/hr (1.60) 

OCDF 

ng Catch, ng (0.04) 

ng/dscm Concentration, ng/dscm, as measured (0.0130) 

IJg/hr Emission Rate, IJg/hr (3.20) 

Total PCDF 

ng Catch, ng (0.10) 

ng/dscm Concentration, ng/dscm, as measured (0.0325) 

IJg/hr Emission Rate, IJg/hr (8.00) 

Total PCDD + PCDF 

ng Catch, ng (0.25) 

ng/dscm Concentration, ng/dscm, as measured (0.0811) 

IJQ/hr Emission Rate, IJg/hr (20.0) 

() Not Detected. Value shown is the detection limit and is included in totals. 

{} Estimated Maximum Possible Concentration. EMPC values are included in totals. 

E:\r012.002\Monteval.lo\Data\M23monte.xls, sum K3&4-S-M23-1 



Summary of Stack Gas Parameters and Test Results 
Air Emissions Screening Test 

Chemical Lime Company - Montevallo, Alabama 
US EPA Test Method 23 - PCDDs I PCDFs 

Kiln No. 3 Baghouse & Kiln No. 4 Baghouse Stack 
Page 1 of 6 

RUN NUMBER M23-0-2 

RUN DATE 3/24/98 

RUN TIME 1332-1709 

MEASURED DATA 

y Meter Box Correction Factor 1.000 

~H Avg Meter Orifice Pressure, in. H20 1.58 

Pbar Barometric Pressure, inches Hg 30.00 

Vm Sample Volume, te 115.075 

Tm Average Meter Temperature, "F 79.7 

Pstatic Stack Static Pressure, inches H20 -6.20 

Ts Average Stack Temperature, "F 416 

VIc Condensate Collected, ml 406.0 

C02 Carbon Dioxide content, % by volume 18.6 

02 Oxygen content, % by volume 10.0 

N2 Nitrogen content, % by volume 71.4 

Cp Pitot Tube Coefficient 0.84 
~p112 Average Square Root ~p. (in. H20) 112 0.8163 

e Sample Run Duration, minutes 180 

Dn Nozzle Diameter, inches 0.250 

CALCULATED DATA 

An Nozzle Area, ft2 
0.00034 

Vm(std) Standard Meter Volume, dscf 113.279 

Vm(sld) Standard Meter Volume, dscm 3.208 

Ps Stack Pressure, inches Hg 29.54 

Bws Moisture, % by volume 14.4 

Vwstd Standard Water Vapor Volume, ft3 
19.110 

1-Bws Dry Mole Fraction 0.856 

Md Molecular Weight (d.b.), lb/lb•mole 31.38 

Ms Molecular Weight (w.b.), lb/lb•mole 29.45 

Vs Stack Gas Velocity, ft/s 58.8 

A Stack Area, ft2 78.54 

Oa Stack Gas Volumetric flow, acfm 277,133 

Qs Stack Gas Volumetric flow, dscfm 141,129 

Qs(cmm) Stack Gas Volumetric flow, dscmm 3,996 

I lsokinetic Sampling Ratio, % 102.8 

E:\r012.002\Monteval.lo\Data\M23monte.xls, sum K3&4-S-M23-2 



Summary of Stack Gas Parameters and Test Results 
Chemical Lime Company - Montevallo, Alabama 

US EPA Test Method 23 - PCDDs I PCDFs 
Kiln No. 3 Baghouse & Kiln No. 4 Baghouse Stack 

Page 2 of 6 

RUN NUMBER M23-0-2 

RUN DATE 3/24/98 

RUNTIME 1332-1709 

EMISSIONS DATA 

DIOXINS: 

2378 TCDD 

ng Catch, ng (0.006) 

ng/dscm Concentration, ng/dscm, as measured (0.00187) 

IJQ/hr Emission Rate, IJQ/hr (0.449) 

Total TCDD 

ng Catch, ng · 0.08 

ng/dscm Concentration, ng/dscm, as measured 0.0249 

IJQ/hr Emission Rate, IJQ/hr 5.98 

12378 PeCDD 

ng Catch, ng (0.009) 

ng/dscm Concentration, ng/dscm, as measured (0.00281) 

IJQ/hr Emission Rate, IJQ/hr (0.673) 

Total PeCDD 

ng Catch, ng 0.03 

ng/dscm Concentration, ng/dscm, as measured 0.00935 

IJQ/hr Emission Rate, IJQ/hr 2.24 

123478 HxCDD 

ng Catch, ng (0.01) 

ng/dscm Concentration, ng/dscm, as measured (0.00312) 

IJQ/hr Emission Rate, IJQ/hr (0.748) 

123678 HxCDD 

ng Catch, ng (0.01) 

ng/dscm Concentration, ng/dscm, as measured (0.00312) 

IJQ/hr Emission Rate, IJQ/hr (0.748) 

() Not Detected. Value shown is the detection limit and is included in totals. 

{} Estimated Maximum Possible Concentration. EMPC values are included in totals. 

E:\r012.002\Monteval.lo\Data\M23monte.xls, sum K3&4-S-M23-2 



Summary of Stack Gas Parameters and Test Results 
Chemical Lime Company - Montevallo, Alabama 

US EPATest Method 23 - PCDDs I PCDFs 
Kiln No. 3 Baghouse & Kiln No. 4 Baghouse Stack 

Page 3 of 6 

RUN NUMBER M23-0-2 

RUN DATE 3/24/98 

RUN TIME 1332-1709 

EMISSIONS DATA -Continued 

DIOXINS - Continued 

123789 HxCDD 

ng Catch, ng (0.01) 

ng/dscm Concentration, ng/dscm, as measured (0.00312) 

J..IQ/hr Emission Rate, J..IQ/hr (0.748) 

Total HxCDD 

ng Catch, ng (0.01) 

ng/dscm Concentration, ng/dscm, as measured (0.00312) 

J..Jg/hr Emission Rate, J..IQ/hr (0.748) 

1234678 HpCDD 

ng Catch, ng 0.01 

ng/dscm Concentration, ng/dscm, as measured 0.00312 

J..Jg/hr Emission Rate, J..IQ/hr 0.748 

Total HpCDD 

ng Catch, ng 0.01 

ng/dscm Concentration, ng/dscm, as measured 0.00312 

J..Jg/hr Emission Rate, J..Jg/hr 0.748 

OCDD 

ng Catch, ng {0.03} 

ng/dscm Concentration, ng/dscm, as measured {0.00935} 

J..IQ/hr Emission Rate, J..IQ/hr {2.24} 

Total PCDD 

ng Catch, ng (0.16) 

ng/dscm Concentration, ng/dscm, as measured (0.0499) 

J..Jg/hr Emission Rate, J..Jg/hr (12.0) 

() Not Detected. Value shown is the detection limit and is included in totals. 

{} Estimated Maximum Possible Concentration. EMPC values are included in totals. 

E:\r012.002\Monteval.lo\Data\M23monte.xls, sum K3&4-S-M23-2 



Summary of Stack Gas Parameters and Test Results 
Chemical Lime Company - Montevallo, Alabama 

US EPA Test Method 23 - PCDDs I PCDFs 
Kiln No. 3 Baghouse & Kiln No. 4 Baghouse Stack 

Page 4 of6 

RUN NUMBER M23-0-2 

RUN DATE 3/24/98 

RUNTIME 1332-1709 

EMISSIONS DATA- Continued 

FURANS 

2378 TCDF 

ng Catch, ng 0.01 

ng/dscm Concentration, ng/dscm, as measured 0.00312 

IJQ/hr Emission Rate, IJQ/hr 0.748 

Total TCDF 

ng Catch, ng 0.25 

ng/dscm Concentration, ng/dscm, as measured 0.0779 

IJQ/hr Emission Rate, IJQ/hr 18.7 

12378 PeCDF 

ng Catch, ng (0.006) 

ng/dscm Concentration, ng/dscm, as measured (0.00187) 

IJQ/hr Emission Rate, IJQ/hr (0.449) 

23478 PeCDF 

ng Catch, ng (0.006) 

ng/dscm Concentration, ng/dscm, as measured (0.00187) 

IJQ/hr Emission Rate, IJQ/hr (0.449) 

Total PeCDF 

ng Catch, ng 0.02 

ng/dscm Concentration, ng/dscm, as measured 0.00624 

IJQ/hr Emission Rate, IJQ/hr 1.50 

123478 HxCDF 

ng Catch, ng (0.008) 

ng/dscm Concentration, ng/dscm, as·measured (0.00249) 

IJQ/hr Emission Rate, IJQ/hr (0.598) 

( ) Not Detected. Value shown is the detection limit and is included in totals. 

{} Estimated Maximum Possible Concentration. EMPC values are included in totals. 

E:\r012.002\Monteval.lo\Data\M23monte.xls, sum K3&4-S-M23-2 



Summary of Stack Gas Parameters and Test Results 
Chemical Lime Company - Montevallo, Alabama 

US EPA Test Method 23 - PCDDs I PCDFs 
Kiln No. 3 Baghouse & Kiln No. 4 Baghouse Stack 

Page 5 of 6 

RUN NUMBER M23-0-2 

RUN DATE 3/24/98 

RUNTIME 1332-1709 

EMISSIONS DATA- Continued 

Furans - Continued 

123678 HxCDF 

ng Catch, ng (0.007) 

ng/dscm Concentration, ng/dscm, as measured (0.00218) 

IJQ/hr Emission Rate, IJQ/hr (0.523) 

234678 HxCDF 

ng Catch, ng (0.009) 

ng/dscm Concentration, ng/dscm, as measured (0.00281) 

IJQ/hr Emission Rate, IJQ/hr (0.673) 

123789 HxCDF 

ng Catch, ng (0.01) 

ng/dscm Concentration, ng/dscm, as measured (0.00312) 

IJQ/hr Emission Rate, IJQ/hr (0.75) 

Total HxCDF 

ng Catch, ng {0.007} 

ng/dscm Concentration, ng/dscm, as measured {0.00218} 

IJg/hr Emission Rate, IJg/hr {0.523} 

1234678 HpCDF 

ng Catch, ng {0.01} 

ng/dscm Concentration, ng/dscm, as measured {0.00312} 

IJQ/hr Emission Rate, IJg/hr {0.748} 

1234789 HpCDF 

ng Catch, ng (0.02) 

ng/dscm Concentration, ng/dscm, as measured (0.00624) 

IJQ/hr Emission Rate, IJQ/hr (1.50) 

{ ) Not Detected. Value shown is the detection limit and is included in totals. 

{} Estimated Maximum Possible Concentration. EMPC values are included in totals. 

E:\r012.002\Monteval.lo\Data\M23monte.xls, sum K3&4-S-M23-2 



Summary of Stack Gas Parameters and Test Results 
Chemical Lime Company - Montevallo, Alabama 

US EPA Test Method 23 - PCDDs I PCDFs 
Kiln No. 3 Baghouse & Kiln No. 4 Baghouse Stack 

Page 6 of 6 

RUN NUMBER M23-0-2 

RUN DATE 3/24/98 

RUN TIME 1332-1709 

EMISSIONS DATA- Continued 

Furans - Continued 

Total HpCDF 

ng Catch, ng {0.01} 

ng/dscm Concentration, ng/dscm, as measured {0.00312} 

IJQ/hr Emission Rate, IJg/hr {0.748} 

OCDF 

ng Catch, ng (0.03) 

ng/dscm Concentration, ng/dscm, as measured (0.00935) 

IJQ/hr Emission Rate, IJQ/hr (2.24) 

Total PCDF 

ng Catch, ng (0.317) 

ng/dscm Concentration, ng/dscm, as measured (0.0988) 

IJQ/hr Emission Rate, IJQ/hr (23.7) 

Total PCDD + PCDF 

ng Catch, ng (0.477) 

ng/dscm Concentration, ng/dscm, as measured (0.149) 

IJQ/hr Emission Rate, IJQ/hr (35.7) 

( ) Not Detected. Value shown is the detection limit and is included in totals. 

{} Estimated Maximum Possible Concentration. EMPC values are included in totals. 

E:\r012.002\Monteval.lo\Data\M23monte.xls, sum K3&4-S-M23-2 



Summary of Stack Gas Parameters and Test Results 
Air Emissions Screening Test 

Chemical Lime Company - Montevallo, Alabama 
US EPA Test Methods 2 -Volumetric Air Flow Rates 
Kiln No. 3 Baghouse and Kiln No. 4 Baghouse Inlets 

Page 1 of 1 

Kiln No.3 Kiln No.4 
Baghouse Inlet Baghouse Inlet 

RUN NUMBER M2-3-1-1 M2-4-1-2 
RUN DATE 3/23/98 3/24/98 
RUN TIME 1440-1455 1430-1450 

MEASURED DATA 

P static Stack Static Pressure, inches H20 -3.4 -2.6 

Pbar Barometric Pressure, inches Hg 30.00 30.00 

CP Pitot Tube Coefficient 0.84 0.84 
~p1/2 Average Square Root L\p, (in. H20) 112 0.6841 0.6426 

Ts Average Stack Temperature, oF 933.7 884.8 

C02 Carbon Dioxide content, % by volume 26.6 20.1 

02 Oxygen content, % by volume 5.3 8.1 

N2 Nitrogen content, % by volume 68.1 71.8 

Estimated Moisture, % 7.80 4.60 
Dia Diameter or Dimensions, inches 98.00 98.00 

CALCULATED DATA 

Ps Stack Pressure, inches Hg 29.75 29.81 

Bws Moisture, % by volume 7.80 4.60 

1-Bws Dry Mole Fraction 0.922 0.954 

Md Molecular Weight (d. b.), lb/lb•mole 32.47 31.54 

Ms Molecular Weight (w.b.), lb/lb•mole 31.34 30.92 

Vs Stack Gas Velocity, ft/s 60.1 55.7 

A Stack Area, fe 52.38 52.38 

Oa Stack Gas Volumetric flow, acfm 188,771 175,191 

Os Stack Gas Volumetric flow, dscfm 65,537 65,354 

Os Stack Gas Volumetric flow, dscmm 1,856 1,851 

E:\r012.002\Monteval.lo\Data\M2&4mont.xls, Sum3&41nlets 



Summary of Stack Gas Parameters and Test Results 
Air Emissions Screening Test 

Chemical Lime Company - Montevallo, Alabama 
US EPA Test Methods 2 -Volumetric Air Flow Rates 
Kiln No. 3 Baghouse & Kiln No. 4 Baghouse Stack 

Page 1 of 1 

RUN NUMBER M2-0-3 
RUN DATE 3/25/98 
RUN TIME 0910-0915 

MEASURED DATA 

P static Stack Static Pressure, inches H20 -0.65 

Pbar Barometric Pressure, inches Hg 30.00 

CP Pitot Tube Coefficient 0.84 
~p1/2 Average Square Root ilp, (in. H20) 112 0.8074 

Ts Average Stack Temperature, oF 409.0 

C02 Carbon Dioxide content, % by volume 17.7 

02 Oxygen content, % by volume 10.0 

N2 Nitrogen content, % by volume 72.3 
Estimated Moisture, % 14.0 

Dia Diameter or Dimensions, inches 120.00 

CALCULATED DATA 

Ps Stack Pressure, inches Hg 29.95 

Bws Moisture, % by volume 14.0 
1-Bws Dry Mole Fraction 0.860 

Md Molecular Weight (d.b.), lb/lb•mole 31.23 
Ms Molecular Weight (w.b.), lb/lb•mole 29.38 
Vs Stack Gas Velocity, ft/s 57.6 
A Stack Area, fe 78.54 
Oa Stack Gas Volumetric flow, acfm 271,519 

Os Stack Gas Volumetric flow, dscfm 141,973 

Os Stack Gas Volumetric flow, dscmm 4,020 

E:\r012.002\Monteval.lo\Data\M2&4mont.xls, Sum3&4Stk 



Summary of Stack Gas Parameters and Test Results 
Air Emissions Screening Test 

Chemical Lime Company - Montevallo, Alabama 
US EPA Test Methods 2 -Volumetric Air Flow Rates 

C02 Bubbler Slipstream Off Kiln No. 3 & Kiln No. 4 Stack 

Page 1 of 1 

RUN NUMBER M2-CBS-1 M2-CBS-2 
RUN DATE 3/23/98 3/24/98 
RUN TIME 1440-1455 1430-1450 

MEASURED DATA 

P static Stack Static Pressure, inches H20 -1.5 -1.5 

Pbar Barometric Pressure, inches Hg 30.00 30.00 

Cp Pitot Tube Coefficient 0.84 0.84 
.6.p 1/2 Average Square Root ilp, (in. H20) 112 0.4868 0.4285 

Ts Average Stack Temperature, oF 302.7 315.4 

C02 Carbon Dioxide content, % by volume 19.0 18.6 

02 Oxygen content, % by volume 10.0 10.0 

Nz Nitrogen content, % by volume 71.0 71.4 

Estimated Moisture, % 14.40 14.40 
Dim Diameter or Dimensions, inches 29.50 29.50 

CALCULATED DATA 

Ps Stack Pressure, inches Hg 29.89 29.89 

Bws Moisture, % by volume 14.40 14.40 
1-Bws Dry Mole Fraction 0.856 0.856 

Md Molecular Weight (d. b.), lb/lb•mole 31.44 31.38 

Ms Molecular Weight (w.b.), lb/lb•mole 29.50 29.45 

Vs Stack Gas Velocity, ft/s 32.5 28.9 

A Stack Area, fe 4.75 4.75 
Oa Stack Gas Volumetric flow, acfm 9,258 8,226 

Os Stack Gas Volumetric flow, dscfm 5,479 4,788 

Os Stack Gas Volumetric flow, dscmm 155 136 

E:\r012.002\Monteval.lo\Data\M2&4mont.xls, SumC02Bub 



Example Calculations 
Chemical Lime Company- Montevallo, Alabama 

US EPA Method 23-PCDD/PCDF 
(Using Data from Run M23-0-1) 

Note: Discrepancies may exist between the computer generated reported results, which use 
more significant figures, and the values manually calculated from the displayed values. 

1. Volume of dry gas sampled corrected to standard conditions of 68 op, 29.92 in. Hg, fe. 

p + L\H l bar 13 .6 
V m(std) = 1 7. 64 V mY 

460 + tm 

V m(std) [ 

30.0 + 1.475] 

= (17.64)(108.116)(1.000) 13 ·6 

460 + 67.75 

V = 108.805 dscf m(std) 

2. Volume of dry gas sampled corrected to standard conditions of 68 op, 29.92 in. Hg, m3
. 

V m(std)mJ = V m(std) (0.028317) 

vm(std)mJ = (108.805)(0.028317) 

V 3 = 3.081 dscm m(std)m 

3. Volume of water vapor at standard conditions, ft3
• 

Vw(std) = 0.04707V1c 

V w(std) = (0.04707)(390.3) 

V w(std) = 18.371 scf 



4. Moisture content in stack gas. 

v B = w(std) 
ws (v m(std) + v w(std)) 

18.371 
Bws = ------

108.805 + 18.371 

Bws = 0.1445 

5. Dry molecular weight of stack gas, lb/lb-mol. 

Mct = 0.440(%C02) + 0.320(%02) + 0.280(%N2 +%CO) 

Mct = 0.440(19.0) + 0.320(10.0) + 0.280(71 +0) 

Md = 31.44 lb/lbmol 

6. Molecular weight of stack gas, lb/lb-mol. 

Ms = Md(l- Bws) + 18(Bws) 

M
5 

= 31.44(1-0.1445) + 18(0.1445) 

M
5 

= 31.44(0.8555) + 18(0.1445) 

M
5 

= 26.89692 + 2.601 

M
5 

= 29.50 lb/lbmol 



7. Absolute stack gas pressure, in. Hg. 

ps = 30.0 + ( -0.98) 
13.6 

Ps = 29.93 inches Hg 

8. Stack velocity at stack conditions, fps. 

vs = (85.49)(0.84)(0.8349) (416.75+460) 
(29.50)(29.93) 

. Vs = 59.75 fps 

9. lsokinetic Variation. 

fv m(std)) {T s + 460) ( 17.3 2) 
%1 = _,_\ ·__,_..-'-'-c-----I-.--

(vs) (n;) (e) ~s) (1-Bws) 

%1 =-~(1_08_.8_0_5)~~-16_.7_5_+4_6_0~)~(1_7._32~) __ 

(59.75) (0.250i (180) (29.93) (1-0.1445) 

%1 = 96.0 



10. Stack gas volumetric flow rate at stack conditions, acfm. 

Q
5 

= (60) (A) (V
5

) 
I 

Q
5 

= (60) (78.54) (59.75) 

Q
5 

= 281,552 acfm 

11. Dry stack gas volumetric flow rate at standard conditions, dscfm. 

Qs(std) = 17.64 Qs ~s (1 - Bws) 

s 

( 
29.93 l Qs(std) = (17.64) (281,552) (1-0.1445) 

417 +460 

Qs(std) = 145,044 dscfm 

12. Dry stack gas volumetric flow rate at standard conditions, dscmm. 

Qs(std)m3/min = Qs(std) 0.028317 

Qs(std)m 3/min = (145,044) (0.028317) 

Qs(std)m 3/min = 4, 107 dscmm 



13. Pollutant (2378 TCDD) concentration, ng/dscm. 

ng/dscm = ng 
V m(std)m 3 

g/d 
0.01 

n scm=--
3.081 

ng/dscm = 0.00325 ng/dscm 

14. Pollutant (2378 TCDD) concentration, ng/dscm adjusted to 7 percent oxygen. 

ng/dscm@7%02 = (ng/dscm) (20·9 - 7) 
(20.9 - %02) 

ng/dscm@7%02 = (0.00325) 13·9 
(20.9 - 1 0.0) 

ng/dscm@7%02 = 0.00414 ng/dscm@7%02 

15. Pollutant (2378 TCDD) emission rate, !J.g/hr. 

(60) (ng) (Qs(std)) 
ttg/hr = ------''----'--

(1 03
) (V m(std)) 

ttglhr = (60) (0.01) (145.044) 
(103) (108.805) 



APPENDIXD 

CALIBRATION DATA 





Date: 9/1/97 

Pbar• in Hg 30.16 

~H = 0.5 
Trial 

Duration 

Trial (min) 
1 19 
2 19 
3 19 

Calibrator: Tom McDonald 

1 of2 

Central Park West 
5001 South Miami Boulevard, P.O. Box 12077 

Research Triangle Park, North Carolina 27709-2077 
941-0333 FAX: (91 941-0234 

Meter Box No.: MB-10 

Reference Meter Correction Factor: 1.0049 (8/28/96) 

Dry Gas Meter MB-10 
Gas Volume Meter Temperatures 

Initial Final Net Initial, Inlet Final, Inlet Avg. Inlet Initial, Outlet inal, Outle Avg. Outlet 

<te> <te> <te> (oF) (oF) (oF) (oF) rF> (oF) 

994.409 1001.982 7.573 74 78 76 73 75 74 
1001.982 1009.513 7.531 77 80 78.5 75 77 76 
1009.513 1017.050 7.537 80 81 80.5 77 78 77.5 

Reference Meter Meter Box Reference 
Gas Volume Meter Temperature Correction Orifice Press 

Initial Final Net Initial Final Avg. Factor ~H@ 

Trial <te> <te> <te> rF> (oF) (oF) y (in. H20) 

1 600.523 608.185 7.662 72 74 73 1.019 1.71 
2 608.185 615.801 7.616 74 76 75 1.019 1.74 
3 615.801 623.430 7.629 76 77 76.5 1.021 1.74 

~H= 0.75 Dry Gas Meter MB-10 
Trial Gas Volume Meter Temperatures 

Duration Initial Final Net Initial, Inlet Final, Inlet Avg. Inlet Initial, Outlet inal, Outle Avg. Outlet 

Trial (min) <te> <te> (ft3) rF> (oF) rF> (oF) (oF) (oF) 

1 15 17.220 24.350 7.130 80 82 81 78 79 78.5 
2 15 24.350 31.563 7.213 82 83 82.5 79 79 79 
3 15 31.563 38.780 7.217 82 83 82.5 79 81 80 

Reference Meter Meter Box Reference 
Gas Volume Meter Temperature Correction Orifice Press 

Initial Final Net Initial Final Avg. Factor ~H@ 

Trial (ft3) (ft3) (ft3) (oF) (oF) (oF) y (in. H20) 

1 623.622 630.833 7.211 77 77 77 1.020 1.82 
2 630.833 638.141 7.308 78 78 78 1.021 1.77 
3 638.141 645.425 7.284 78 78.5 78.25 1.018 1.79 

~H= 1.0 Dry Gas Meter MB-10 
Trial Gas Volume Meter Temperatures 

Duration Initial Final Net Initial, Inlet Final, Inlet Avg. Inlet Initial, Outlet inal, Outle Avg. Outlet 

Trial (min) (ft3) (ft3) (ft3) (oF) (oF) (oF) rF> (oF) rF> 
1 10 38.946 44.490 5.544 81 83 82 80 80 80 
2 10 44.490 50.050 5.560 83 84 83.5 80 80 80 
3 10 50.050 55.585 5.535 84 84 84 80 80 80 

Reference Meter Meter Box Reference 
Gas Volume Meter Temperature Correction Orifice Press 

Initial Final Net Initial Final Avg. Factor ~H@ 

Trial (ft3) (ft3) (ft3) rF> (oF) (oF) y (in. H20) 

1 645.614 651.22 5.606 78 78 78 1.019 1.79 
2 651.220 656.829 5.609 78 78 78 1.018 1.78 
3 656.829 662.435 5.606 78 78 78 1.023 1.78 

10_09017.xls Printed: 6/10/98 



~H= 2.0 
Trial 

Duration 

Trial (min) 
1 10 
2 10 
3 10 

Initial 

Trial <te> 
1 662.729 
2 670.472 
3 678.244 

~H= 4.0 
Trial 

Duration 

Trial (min) 
1 8 
2 8 
3 8 

Initial 

"Trial (ft3) 

1 686.208 
2 693.895 
3 701.558 

Gas Volume 
Initial Final Net 

<te> <te> <te> 
55.868 63.519 7.651 
63.519 71.182 7.663 
71.182 78.845 7.663 

Reference Meter 

2 of2 

Central Park West 
5001 South Miami Boulevard, P.O. Box 12077 

Research Triangle Park, North Carolina 27709-2077 
941-0333 FAX: (919) 941-0234 

Dry Gas Meter MB-10 
Meter Temperatures 

Initial, Inlet Final, Inlet Avg. Inlet Initial, Outlet inal, Outle Avg. Outlet 

(oF) (oF) (oF) (oF) (oF) (oF) 
84 86 85 81 81 81 
86 86 86 81 81 81 
86 87 86.5 81 81 81 

Meter Box Reference 
Gas Volume Meter Temperature Correction Orifice Press 

Final Net Initial Final Avg. Factor ~H@ 

(ft3) (ft3) (oF) (oF) (oF) y (in. H20) 

670.472 7.743 78 78 78 1.021 1.87 
678.244 7.772 78 78 78 1.025 1.86 
686.010 7.766 78 78 78 1.024 1.86 

Dry Gas Meter MB-10 
Gas Volume Meter Temperatures 

Initial Final Net Initial, Inlet Final, Inlet Avg. Inlet Initial, Outlet inal, Outle Avg. Outlet 

(ft3) (ft3) (ft3) (oF) (oF) (oF) CF) (oF) (oF) 
79.058 86.620 7.562 85 88 ' 86.5 81 82 81.5 
86.620 94.185 7.565 87 89 88 82 82 82 
94.185 101.754 7.569 89 89 89 82 82 82 

Reference Meter Meter Box Reference 
Gas Volume Meter Temperature Correction Orifice Press 

Final Net Initial Final Avg. Factor ~H@ 

(ft3) (ft3) (oF) (oF) (oF) y (in. H20) 

693.895 7.687 78 78 78 1.023 2.44 
701.558 7.663 78 78 78 1.021 2.45 
709.244 7.686 78 78 78 1.025 2.43 

Calibration Results 

~A y 

0.50 1.020 
0.75 1.020 

1.0 1.020 
2.0 1.023 
4.0 1.023 

10_09017.xls 

~H@ 

1.73 
1.79 
1.78 
1.86 
2.44 

Dry Gas Meter MB-10 on 09/01/97 

Meter Box Calibration Factor 
Meter Box Reference Orifice Pressure 

1.021 
1.92 

Printed: 6/10/98 
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0 PACIFIC ENVIRONMENTAL SERVICES, INC. 

Central Park West 
5001 South Miami Boulevard, P.O. Box 12077 

Research Triangle Park, North Carolina 27709-2077 
(919) 941-0333 FAX: (919) 941-0234 

Posttest Dry Gas Meter Calibration Form (English Units) 

Pretest Calibration Factor 1.021 
System Vacuum Setting, (in Hg) 16 

Reference Meter Correction Factor 1.0077 

Date: 5/2/98 Pban in Hg 29.94 Calibrator: D. Holzschuh Meter Box No. MB-10 

AH = 1.41 D_!Y Gas Meter 
Duration Initial Final Net Initial, Inlet Final, lnle Avg. Inlet Initial, Outlet Final, Outlet Avg. Outlet 

Trial _(min) (ftl) (fP) (fP) _ _eF) CF) (oF) _CF) (oF) (oF) 
1 15 902.1 912.624 10.524 75 76 75.5 74 74 74 
2 8 912.624 917.993 5.369 76 76 76 74 74 74 

___ 3 __ 8 917.493 923.154 5.661 76 76 76 74 74 74 
---

Reference Meter Meter Box Reference 
Gas Volume Meter Temperature Correction Orifice Press 

Initial Final Net Initial Final Avg. Factor AH@ 

Trial (ft3) (ft3) (ft3) (oF) (oF) (oF) y (in. H20) 
1 320.645 331.244 10.601 75 75 75 1.011 1.59 
2 331.244 336.545 5.301 72 73 72.5 0.996 1.79 
3 _l_36.54L_341.865 5.32 73 73 73 0.947 1.78 

-

10_09017.xls PostTest050298 6/10/98 



Date: 10/13/97 

Pbaro in Hg 29.86 

8H = 0.5 
Trial 

Duration Initial 

Trial (min) <te) 
1 15 48.833 
2 13 54.722 
3 12 59.821 

Calibrator: MMD 

1 of2 

Central Park West 
5001 South Miami Boulevard, P.O. Box 12077 

Research Triangle Park, North Carolina 27709-2077 
941-0333 FAX: 941-0234 

Meter Box No.: RMB-15 ----------------
Reference Meter Correction Factor: 1.0077 (1 0/5/97) 

Dry Gas Meter RMB-15 
Gas Volume Meter Temperatures 

Final Net Initial, Inlet Final, Inlet Avg. Inlet Initial, Outlet inal, Outle Avg. Outlet 

<te) <te) (oF) (oF) eF) (oF) (oF) (oF) 
54.722 5.889 73 77 75 72 75 73.5 
59.821 5.099 78 80 79 74 75 74.5 
64.544 4.723 80 83 81.5 76 77 76.5 

Reference Meter Meter Box Reference 
Gas Volume Meter Temperature Correction Orifice Press 

Initial Final Net Initial Final Avg. Factor 8H@ 

Trial <te) <te) <te) (oF) (oF) eF) y (in. H20) 

1 34.044 39.829 5.785 70 70 70 0.997 1.86 
2 39.829 44.843 5.014 71 70 70.5 1.001 1.86 
3 44.843 49.463 4.620 71 71 71 0.999 1.86 

8H= 0.75 Dry Gas Meter RMB-15 
Trial Gas Volume Meter Temperatures 

Duration Initial Final Net Initial, Inlet Final, Inlet Avg. Inlet Initial, Outlet inal, Outle Avg. Outlet 

Trial (min) (ft3) (ft3) (ft3) (oF) (oF) (oF) (oF) (oF) eF) 
1 8 69.524 73.327 3.803 74 74 74 77 75 76 
2 21 73.327 83.322 9.995 77 83 80 76 77 76.5 
3 13 83.322 89.571 6.249 78 82 80 78 74 76 

Reference Meter Meter Box Reference 
Gas Volume Meter Temperature Correction Orifice Press 

Initial Final Net Initial Final Avg. Factor 8H@ 

Trial (ft3) (ft3) (ft3) eF) eF) eF) y (in. H20) 

1 54.365 58.108 3.743 72 72 72 0.996 1.91 
2 58.108 67.912 9.804 72 73 72.5 0.997 1.91 
3 67.912 74.036 6.124 73 73 73 0.995 1.88 

8H = 1.0 Dry Gas Meter RMB-15 
Trial Gas Volume Meter Temperatures 

Duration Initial Final Net Initial, Inlet Final, Inlet Avg. Inlet Initial, Outlet inal, Outle Avg. Outlet 

Trial (min) (ft3) (ft3) (ft3) eF) (oF) (oF) eF) eF) (oF) 
1 19 89.777 100.214 10.437 82 86 84 79 80 79.5 
2 8 100.214 104.614 4.400 85 87 86 81 81 81 
3 16 104.614 113.404 8.790 85 88 86.5 82 83 82.5 

Reference Meter Meter Box Reference 
Gas Volume Meter Temperature Correction Orifice Press 

Initial Final Net Initial Final Avg. Factor 8H@ 

Trial (ft3) (ft3) (ft3) (oF) eF) (oF) y (in. H20) 

1 74.254 84.44 10.186 73 73 73 0.997 1.92 
2 84.440 88.743 4.303 73 73 73 1.002 1.91 
3 88.743 97.302 8.559 73 73 73 1.000 1.92 

15_10137.xls Printed: 6/10/98 



~H= 2.0 
Trial 

Duration 

Trial (min) 
1 9 
2 7 
3 7 

Initial 

Trial (ft3) 

1 97.749 
2 104.591 
3 109.929 

~H = 4.0 
Trial 

Duration 

Trial (min) 
1 6.5 
2 15.5 

Initial 

Trial (ft3) 

1 15.775 
2 22.732 

Gas Volume 
Initial Final Net 

<te> (ft~ (ft3) 
13.863 20.884 7.021 
20.884 26.372 5.488 
26.372 31.871 5.499 

Reference Meter 

2 of2 

Central Park West 
5001 South Miami Boulevard, P.O. Box 12077 

Research Triangle Park, North Carolina 27709-2077 
941-0333 FAX: 941-0234 

Dry Gas Meter RMB-15 
Meter Temperatures 

Initial, Inlet Final, Inlet Avg. Inlet Initial, Outlet inal, Outle Avg. Outlet 

(oF) (oF) (oF) CF) CF) (oF) 
87 91 89 83 83 83 
90 92 91 84 84 84 
90 93 91.5 84 84 84 

Meter Box Reference 
Gas Volume Meter Temperature Correction Orifice Press 

Final Net Initial Final Avg. Factor ~H@ 

(ft3) (ft3) (oF) (oF) CF) y (in. H20) 

104.591 6.842 73 73 73 1.001 1.90 
109.929 5.338 73 73 73 1.002 1.89 
115.281 5.352 73 74 73.5 1.002 1.88 

Dry Gas Meter RMB-15 
Gas Volume Meter Temperatures 

Initial Final Net Initial, Inlet Final, Inlet Avg. Inlet Initial, Outlet inal, Outle Avg. Outlet 

(ft3) (ft3) (ft3) (oF) CF) CF) (oF) CF) (oF) 

32.371 39.484 7.113 92 94 93 85 85 85 
39.484 56.484 17.000 93 97 95 87 87 87 

Reference Meter Meter Box Reference 
Gas Volume Meter Temperature Correction Orifice Press 

Final Net Initial Final Avg. Factor ~H@ 

(ft3) (ft3) (oF) (oF) (oF) y (in. H20) 

22.732 6.957 73 74 73.5 1.004 1.92 
39.287 16.555 73 73 73 1.005 1.92 

Calibration Results 

15_10137.xls 

0.50 
0.75 

1.0 
2.0 
4.0 

y I 
0.999 
0.996 
1.000 
1.002 
1.004 

1.86 
1.90 
1.92 
1.89 

Dry Gas Meter RMB-15 on 10/13/97 

Meter Box Calibration Factor 
Meter Box Reference Orifice Pressure 

1.92 <-Two Trial Average 

-------------------

1.000 
1.90 

Printed: 6/10/98 
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0 PACIFIC ENVIRONMENTAL SERVICES, INC. 

Central Park West 
5001 South Miami Boulevard, P.O. Box 12077 

Research Triangle Park, North Carolina 27709-2077 
(919) 941-0333 FAX: (919) 941-0234 

Posttest Dry Gas Meter Calibration Form (English Units) 

Pretest Calibration Factor 1.000 
System Vacuum Setting, (in Hg) 12 

Reference Meter Correction Factor 1.0077 

Date: 5/2/98 Pban in Hg 29.94 Calibrator: D. Holzschuh Meter Box No. MB-15 

~H= 1.41 Dry Gas Meter 
Duration Initial Final Net Initial, Inlet Final, lnle Avg. Inlet Initial, Outlet Final, Outlet Avg. Outlet 

Trial (min) (ftl) (ftl) (ft3) (oF) (oF) (oF) (oF) (oF) (oF) 
1 8 776.09 781.709 5.619 71 73 72 69 70 69.5 
2 8 781.709 787.439 5.730 73 73 73 70 71 70.5 
3 11 787.439 795.344 7.905 73 73 73 71 71 71 

Reference Meter Meter Box Reference 
Gas Volume Meter Temperature Correction Orifice Press 

Initial Final Net Initial Final Avg. Factor ~H@ 

Trial (ft3) (ft3) (ft3) (oF) (oF) (oF) y (in. H20) 
1 343.209 348.9 5.691 72 72 72 1.015 1.56 
2 348.9 354.597 5.697 72 72 72 0.998 1.56 
3 354.597 362.414 7.817 72 72 72 0.993 1.56 - ·- - ------

15_10137.xls PostT est50298 6/10/98 



'"'-Ni-"""''' 

Time 
(min) 
20.50 
5.00 

13.00 

8.50 
27.50 
26.50 

14.00 
15.50 
12.50 

23.50 
17.50 
15.00 

32.00 
35.C) 
15.00 

REFERENCE METER CALIBRATION 
ENGLISH REFERENCE METER UNITS 

Barometric Pressure 29.82 
DGM Serial #I 
Date 

6841495 
10/5/97 Filename: F:\DATAFILE\CALIBRAT\CAL MENU.DSK\DGM REF. 

Meter Yw 1.00000 Revised: 06/08/95 - -
K ( deg R/inches Hg)· 17.64 

Pressure 
(in. H20) 

·8.000 
-8.000 
-8.000 

-5.400 
-5.400 

Dry Gas Meter (DGM) Temperature 
Meter Readings Volume Initial Final 
Initial Final (cubic feet) (deg F) (deg F) 
742.719 768.193 25.474 78.0 79.0 
768.193 774.402 6.209 79.0 79.0 
774.402 790.575 16.173 79.0 79.0 

Wet Test Meter (WTM) DGM Coefficient Flow 
Meter Readings Volume T~ Coefficient Variation Rate 
Initial Final (cubic feet) (deg F) Yds Yds·(Avg.Yds) (CFM) 
671.890 697.180 25.290 77.0 1.016 0.002 1.208 
697.180 703.325 6.145 77.0 1.013 o.ooo 1.204 
703.325 719.309 15.984 77.0 1.012 ·0.002 1.204 

Max Yds · Min Yds •0.003626886 Must be no greater than 0.030 
Average Yds •1.013636253 Must be between 0.95 to 1.05 

790.575 798.821 8.246 79.0 79.0 719.309 727.485 8.176 77.0 1.009 0.001 0.942 
798.821 825.423 26.602 79.0 80.0 727.485 753.809 26.324 77.0 1.008 0.000 0.938 

-5.400 825.423 850.983 25.560 80.0 81.0 753.809 779.025 25.216 77.0 1.006 ·0.001 0.932 
Max Yds·· Min Yds =0.002262496 Must be no greater than 0.030 

Average Yds =1.001525980 Must be between 0.95 to 1.05 

·3.800 850.983 861.899 10.916 81.0 81.0 779.025 789.820 10.795 77.0 1.006 0.001 0.755 
·3.800 861.899 873.960 12.061 81.0 82.0 789.820 801.740 11.920 77.0 1.006 0.001 0.753 
·3.800 .953.219 962.970 9.751 86.0 86.0 879.651 889.205. 9.554 78.0 1.004 ·0.001 0.747 

Max Yds • Min Yds =0.002245979 Must be no greater than 0.030 
Average Yds =1.005164785 Must be between 0.95 to 1.05 

-2.400 962.970 976.611 13.641 86.0 87.0 889.205 902.599 13.394 78.0 1.003 -0.001 0.557 
·2.400 976.611 986.740 10.129 87.0 87.0 902.599 912.545 9.946 78.0 1.004 0.000 0.556 
·2.400 986.740 995.413 8.673 87.0 88.0 912.545 921.069 8.524 78.0 1.006 0.002 0.556 

Max Yds • Min Yds =0.002785363 Must be no greater than 0.030 
Average Yds •1.004591811 Must be between 0.95 to 1.05 

-1.600 995.413 1008.596 13.183 88.0 89.0 921.069 934.025 12.956 78.0 1.006 ·0.002 0.396 
-1.600 1008.596 1022.986 14.390 89.0 89.0 934.025 948.175 14.150 78.0 1.007 0.000 0.395 
-1.600 1022.986 1029.158. 6.172 89.0 90.0 948.175 954.255 6.080 78.0 1.010 0.002 0.396 

Max Yds · Min Yds •0.004205886 Must be no gr~ater than 0.030 
Average Yds •1.007822494 Must be between 0.95 to 1.05 

OVerall Average Yds •1.007748265 

I certify that the above Dt·y Gas Meter was calibrated In accordance with E.P.A. Method 5 , paragraph 7.1 ;CFR 40 Part 60, 
using the Precision Wet Test Meter# 11AE6, which In turn was calibrated using the American Bell Prover #I 3785, 
certificate# F107, w~d( is traceable to the National Bureau of Standards (N.I.S.T.). 

Signature 1/C.... M ,Y" Date Jo-s--f7 



REFERENCE METER CALIBRATION 
ENGLISH REFERENCE METER UNITS 

Barometric Pressure 
Meter Yw 

29.73 
1.00000 

17.64 

DGM Serial # 
Date 

6841495 
8/28/96 Filename: 

Revised: 
F:\DATAFILE\CALIBRAT\CAL MENU.DSK\DGM REF. 
06/08/95 - -

K ( deg R/inches Hg) 

Time 
(min> 
6.00 

24.00 
8.00 

10.00 
35.00 
16.50 

12.50 
14.00 
58.50 

16.50 
42.00 
66.50 

15.()0 
13.50 
35.00 

Pressure 
(in. H20) 

-6.60 
-6.60 
-6.60 

-4.00 
-4.00 
-4.00 

·2.80 
·2.80 
·2.80 

·1.60 
·1.60 
·1.60 

·1.00 
·1.00 
-1.00 

Dry Gas Meter CDGM) 
Meter Readings Volume 
Initial Final (cubic feet) 
374.451 381.901 7.450 
381.901 411.424 29.523 
411.424 421.233 9.809 

421.233 430.675 9.442 
430.675 464.147 33.472 
464.147 479.992 15.845 

479.992 489.698 9.706 
489.698 500.594 10.896 
500.594 546.063 45.469 

574.496 583.672 9.176 
590.619 614.123 23.504 
614.123 651.520 37.397 

651.520 657.572 6.052 
657.572 663.065 5.493 
663.065 677.274 14.209 

T~rature 
Initial Final 
(deg f) (deg F) 

73.0 76.0 
74.0 76.0 
76.0 76.0 

76.0 77.0 
77.0 77.0 
77.0 78.0 

78.0 78.0 
78.0 78.0 
78.0 79.0 

79.0 79.0 
80.0 80.0 
80.0 81.0 

81.0 82.0 
82.0 82.0 
82.0 32.0 

Wet Test Meter CWTM) DGM Coefficient Flow 
Meter Readings Volume Temp Coefficient Variation Rate 
Initial Final (cubic feet) Cdeg F) Yds Yds-(Avg.Yds) (CFM) 
496.572 503.987 7.415 77.0 1.007 ·0.004 1.207 
503.987 533.471 29.484 77.0 1.011 0.000 1.200 
533.471 543.279 9.808 77.0 1.015 0.004 1.197 

543.279 552.761 
552.761 585.965 
585.965 601.625 

601.625 611.270 
611.270 622.061 
622.061 667.125 

695.390 704.530 
711.429 734.785 
734.785 771.901 

771.901 m.994 
m.994 783.400 
783.400 797.515 

Max Yds • Min Yds =0.007489914 Must be no greater than 0.030 
Average Yds =1.011058546 Must be between 0.95 to 1.05 

9.482 77.0 1.013 0.009 0.926 
33.204 77.0 1.002 -0.003 0.926 
15.660 77.0 0.999 -0.006 0.927 

Max Yds • Min Yds =0.014197179 Must be no greater than 0.030 
Average Yds =1.004786738 Must be between 0.95 to 1.05 

9.645 77.0 1.003 0.002 0.754 
10.791 77.0 0.999 ·0.002 0.753 
45.064 77.0 1.001 0.000 0.752 

Max Yds • Min Yds = 0.00338145 Must be no greater than 0.030 
Average Yds =1.000808891 Must be between 0.95 to 1.05 

9.140 77.0 1.004 0.000 0.541 
23.356 77.0 1.003 0.000 0.543 
37.116 77.0 1.003 0.000 0.545 

Max Yds · Min Yds =0.000835063 Must be no greater than 0.030 
Average Yds =1.003302205 ~ust be between 0.95 to 1.35 

6.J93 78.0 1 .016 ().011 0.396 
5.406 78.0 0.994 ·().010 0.390 

14.115 78.0 1.003 -().001 0.393 
Max 'as - Min fds =0.021724294 Must be no greater than 1.030 

Average Yds =1.004344616 Must be between 0.95 to 1.05 

Overall Average Yds =1.004860199 

! certify that the above Ory Gas Meter was calibrated in accordance ,.,.ith :.?.A. !4ethod 5, paragrach 7.1 ;CFR -+0 Part 60, 
•.Jsing the Precision Wet Test ."'eter # 11AE6, 01hich in <:urn 01as :alibrated using the American aell Prover :1 3785, 
::ertiticate :1 F107, "{c~ is trace~ble t~ the ~ational :!urea~ Jf Stanaaras (N.i.S.T.;. 

Signature ·.1 c..,.. ~L · UIT ';) Date ~;_·_;-:_::....:.:.•~-·-· .... ":....l.:C;;.· _____ _ 

/1 
/ 
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Tebi•C.t 
MontiiWJIIo and Seglnaw C.Uinlllon T..,._ 

Montwallo I:&LIIRmmt EBIIQB lJSlfMEli:IQD m:t,3};1123.JI ManMYalfo QAU8116llmt EBBQB TOrfMltlmD 80.8.3\ ~lad 
KUn 14 ~u.t Olllfet lOin 13 Initial Oulal 

ACTUAL OONC RESPONSE DIFFERENCE ~OF SPAll A.Ol\JAL CONC RESPONSE OlffEAENOE "'OfiiPAH 
0 0..4 0.4 o.an. 0 0.8 0.8 1.10% 

10o7 10.7 0 O.GO'IC. t0.7 10.9 0.2 UK 
28 a7.7 1.7 I.ACW. H 2U 0.3 D.IO'K 
su 38.2 O.t 1..211% 37.8 :17.5 O.t ...... 

Kiln .. Flnll QIU.t 13 AMI OUtlet 
AOruAl. COHO RElSPOHSE DIFFERENCE ~OFIPAN AO'IUALOONC RESPON8E DIFFEAEHCE %OF sPAN 

ROOAS 0 1.1 1.~ 1.20% ROCMS 0 1.t 1.1 J.20'W. 
LOW RANGE 10.7 to.a o.~ 1.20% LOWIWKJE t0.7 11.4 0.7 UK 
MtDRANG£ H 27.8 u 3..60% MIDRANGE M 28.5 u '·"" HIOHAAHO£ 37.1 37.5 0,1 I ..an HIGH RANGE 87.8 :M.D u l.tft 

KU1 14 fnllllllnlet Kiln 13 lniWI Jnltt 
AClUALCONC RESPONSE DIFFEfi!NOE "OF8PAII ~TUALCONC RESPONSE DIFFERENCE "'Of' SPAN 

ZERO GAS 0 o.:l 0.~ I.IG% 0 0.8 0.8 UO% 
LOW RANGE 10.;' 8.3 2A 4..80% 10.7 10.9 0.2 0.40% 
MIDRANGE 28 27.4 u UO% 28 26.3 u Ia% 
HlGtAANOE 37.1 a&.1 OJ 1.00% 37.8 37.5 0.1 0.20% 

Kll•l4 Flnallnlat Kiln II Rnal fnr.t 
AClUALCONO RESPONSE DlffE.fiENOE %OF SPAN ACl\MLCONO AEJlPONSE DlffERSICE '!C. OF SPAN 

ZEROOAS 0 1..2 u 2.40% ROOAS 0 1.7 1.7 uoo. 
LOWRANOE 10.1 10.2 0..5 1..QO% LOWAAHOE 10.7 t0.7 0 OJIO'K 
MIC·RANQE H 211.9 0.1 . 1..80% MIOfWolGE. 26 25.5 0.5 1..80% 
HICiiAANGE 37.t 38.3 0.? t.40% HIOHRANGE a'U 37.2 0.4 UO% 

s.stn• ~;MJaunsm EBf&lB TDTCMETHOD asa.al at211t11 
Kiln 141Nttlll ~ . 

ACTUALOONC RESPONSE DIFFEFENCE %OF SPAN 
',· /1 k (t -.. ~. 

ZEAO<MS 0 0 0 0.00% /) ,·"") n ~z_ (_.<,/L .J;'l••-- <- "') 

LOWAANGE t0.7 12.5 u UO%. (. .. t-- I (_ (. l.- I 

MIDRANGE at 24.8 u 1.20% 
HIGH.RANGE 3U 37.6 0 1.00% 

Kiln H Flnaol OUtlet 
AC'IUALOOMC RESPONSE DIFFEIIENOE %0F9PAN 

Z.EROCMS 0 2.5 2.5 S.OO'K. 
LOWAANOE 10.7 12.2 t.5 l.OO'K. 
MtoRANGE 26 29..5 3.5 7.00% 
HIOHRANOE 37.8 4U u 1t.80% 

) .- / 

J 
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Scott Specialty Gases 
1290 COMB~RE STREET ed 

From: TROY MI 48083 
Phone: 248~58~-2950 Fax: 248-589-2134 

" 

CERTIFICATE OF ANALYSIS 
-------------------------------------------------------------------------

PACIFIC ENVIRONMENTAL SERVICES 
JOHN POWELL 
C/0 AIR POLUTION.C & C LT 
6 0 INDUSTRIAL PARK RD W. 

PROJECT #: 05-233.93-001 
PO#: 104-98-0125 
ITEM #: 0502243202 SA 
DATE: ?../').5/9P. 

TOLLAND CT 06084 

-------------------------------------------------------------------------
CYLINDER #: A0186BS 
FILL PRESSURE: 2000 PSI 

ANALYTICAL ACCURACY: +/-5% 
PRODUCT EXPIRATION: 8/26/1998 

BLEND TYPE : CERTIFIED WORKING STD 
. REQUESTED GAS 

COMPONENT 
HYDROGEN CHLORIDE. 
NITROGEN 

CERTIFIED WORKING STANDARD · 

ANALYST: ---:IlL~ 

CONC MOLES 
10. PPM 

BALANCE 

ANALYSIS 
(MOLES) 

10.7 PPM 
BALANCE 



Scott Specialty Gases 
1290 COMBERMERE STREET 

From: TROY. MI 48083 
Phon~: 248-589-2950 Fax: 248-589-2134 

CERTIFICATE OF ANALYSIS 

-------------------------------------------------------------------------PACIFIC ENVIRONMENTAL'SERVICES 
JOHN POWELL 
C/0 AIR POLUTION C & C LT 
6 0 INDUSTRIAL PARK RD W. 
TOLLAND CT. '06084 

PROJECT'#: 05-?.3193-002 
PO#: 104-98-0125 
ITEM #: 0502243202 SA 
DATE: /./11./98 . 

-------------------------------------------------------------------------CYLINDER #: AOl8704 
FILL P~SSURE: 2QOO PSI 

ANALYTICAL ACCURACY: +/-5% 
PRODUCT EXPIRATION: 8/12/1998 

BLEND TYPE : CERTIFIED WORKING STD 

COMPONENT 
HYDROGEN CHLORIDE 
NITROGEN 

, 

CERTIFI.ED WORKINC-STANARD 

ANALYST,~~ 

. REQuESTED GAS 
CONC MOLES 

25. PPM 
BALANCE 

.ANALYSIS 
(MOLBS) 

26.0 PPM 
BALANCE 

I 
I 
j 

.I! 
) 

! 
! 

' 



Scott Specialty Gases 
1290 COMBERMERE STREET 

From: ;. TROY ~ MI 48083 
Phone:· 248-589-2950 Fax: 248·589-2134 

CERTIFICATE OF ANALYSIS 
----------------------~--------------------------------------------------PACIFLC ENVIRONMENTAL SERVICES 

JOHN POWELL 
C/0 AIR POLUTION·c & C LT 
60 INDUSTR.TAI. 'PARK Rn W _ 

P~OJ~CT #: 05-23l93-003 
PO#: 104-98-0125 
ITEM #: 0502243202 SA 
DATE: 2/2S/9S 

TOLLAND CT 06084 

----------------------~--------------------------------------------------CYLINDER #: AOl8749 
FILL PRESSURE: 2000 PSI 

ANALYTICAL ACCURACY: +/-5% 
PRODUCT EXPIPATION: S/25/1998 

BLEND TYPE : CERTIFIED WORKING STD 

COMPONENT 
HYDROGEN CHLORIDE 
NITROGEN 

CERTIFIED WORKING STANDARD 

ANALYST: 

REQUESTED GAS 
CONC MOLES 

40. PPM 
BALANCE 

.... ··.- ~ .... . .. 

ANALYSIS 
(MOLES) 

37.6 PPM 
BALANCE 

-.. • •• 0 •• • .. ·--~::~--~. 0 

.. 
. . :.; ... :\Y1:~ ....... . 



Scott Specialty Gases 
l290 COMBERMERE STREET 

From: TROY MI 48083 
Phone: 248-589-2950 Fax: 248-589-2134 

CERTIFICATE OF ANALYSIS 
-------------------------------------------------------------------------

PACIFIC ENVIRONMENTAL SERVICES 
JOHN POWELL 
C/O AIR POLUTION·C & C LT 
6 0 INPUSTRIAL PARK RD W .' 

P~O~F.r.T i: OS-?.1193-004 
PO#: 104-98-0125 
ITEM #: 05022430 SA 
T,')A.TE: 2/12/98 

TOLLAND CT 06084 

----------------------~-------------------------·------------------------
CYLINDER #: A017718 
FILL PRESSURE: 2·000 PSI 

ANALYTICAL ACCURACY: +/-5% 
PRODUCT EXPIRATION: 8/12/1998 

BLEND TYPE : C~RTIFIEP WORKING STD 

COMPONENT 
HYDROGEN CHLORIDE 
NITROGEN 

·-· ·- ... -----

CER7IFIEO WORKING STANDARD 

ANALYST: !.k-

REQUESTED GAS 
CONC MOLES 

100. PPM 
BALANCE 

.. ··- ··--· 

ANALYSIS 
(MOLES) 

101. PPM 
BALANCB 



• 

Oate: 

RecoRS Number: 

CustomAr Name: 

Purchase Order t: 

Grade of Product:: 

Cylinder NU!Dfntr: 

CC79006 

CERTIFICATE OF ANALYSIS 

11/4197 

3350 

Alrgas Cheshire 

127383 

Prim&~Y Standard 

Component 

Methane 

Nitrogen 

Required 
Concentration 

30ppm 

Balance 

Uncertaintv Of Anal~eal. Result 1 ~ 

Actual 
Concentration 

29.97ppm 

Balance 



aooe 

CER'fD'ICATE OF ANALYSIS 

CUSTOMEJt: ABCO Welding ad Intln.,zial SUJIJ'lv 
CYLUiD'Ell..t; SX-27307 
CYLDID.EaPRJ:sitJ'RE: 2000 P,1i1 
AliAL1tSJS DAB: ~ 
KXPI'RATIOR DATE: 1120199 

CONe: Sl.l ...... 

COMPO~ 

COJi'C: 

COMPONJ:N"n 

CONO 

B.ALANC&~ JI8U .... 

JtD'£RI:RC.E8T~ 
<:OMI'ONGib 
B.U'JtREMO
c:YI..lNDEil-

CiiJUDJCA'DOJ'f-.mOP 
COMI'OriDC~ 
MSTBO.D~ 
~ 
srltTAZ,II: 

~PIID'lC 
LAST oo•A.nmt: 

M=t'eo-
1-l.os.ot-Tl 
Jii\.57!0A 
2151A92111J3 
OC.flD 
8120196 

.RUI:RElfCE: 109-Sll46 
CAlM A.T DA.IL~!. ~ 

11DS C!R.TIFICAnoN WAS J!ll!lUZa\MBD ACCORDING: TO ST.A!m.AltD aBlATING 'PROCEDtJ1U!S AND :IS 
TRACI:ABLE '1'0 AN MIST SfANDARD. 

02/25/97 09:-!3 TX/RX N0.2-'iS2 P.006 • 
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Oote: 

Customer Name: 
Address: 

Purchase Order#: 

Grade of Product: 

Cylinder Number: 

CC48103 

CERTIFICATE OF ANALYSIS 

03-5-97 
• ... .( 

··.,..Record Number: 

NORTHEAST AIRGAS CHESHIRE 

98537 

Primary Standard 

Component 

METHANE 
NITROGEN 

. :': 

.1.Regujred 
·{·~concentratjoo ., 

SSPPM 
BALANCE 

Uncartainty of Analytical Result : ± 1% 

1987 . \ 

m~COU!t 
Ch!Shirt. CT 00110 
Pllonr. (203} 251}6827 
FAX: (203)250-6842 

.. 
,> 

j . 
..... 

Actu.al 1" 
ConcentratiOQ 

84.8 PPM 
BALAt-~CE · 

1:' .. 

, . . ~. 
·' ., 

' ,;t· 

~~
~· 

~,7.1-: 
•.. . . 

.. ; .. . , . 
. . ~~ 



Airgas Specialty Gases 
325 Mceaus~d Court 
Cheshire. CT 06410 
Pllone: (203) ~ 
F.u: (203) moo(j6olz 

Certificate: of Analysis: E,P.A. Protocol Gas M:jxture 

f<ec# 
Cylinder No : 
Cylinder Pressure: 
Certification Date 

4149 
CC84096 

2000 
3/2/98 

Refe.ren~e...Staoliard lnform.atlon: 
'I:¥IlSl Component 
GMIS Carfi!en Dioxide 
GMIS Oxygen 

Instrumentation: 
lnstrumtnVI\IoGtUS,.naJ No. 
Rosemount/NGA20001Rack#1 
Servomex/2441701/488 

Purchase Order # 
Expiration Date: 

139880 
312101 

Laboratory: Cheshire, CT 

Cyt. Number 
CC34977 
CC10014 

Analytical Pnnctpt• 
NOIR 
Parmagnetic 

Analytical Methodology does not require correction for analytical interferences. 

Certified Concontratipna; 

Analytical Results: 
jst Compgqent· 

1st Analysis oa;e: 
R 3,259 
S Lij4L 
z o:266 

2nd Component; 

1st Analy$is Oate: 
R 173.630 
s 91.2JO 
z 1.895 

2116198 
·s 
l. 
R 

3I2J98 . 

2.896 
u.~ 

3.298 

s 91.150 
z 1.420 
R 173.630 

z 
R 
s 

·z 
R 
s 

0.305 
3.305 
2.946 

1.480 

Cone 
Cone 
Cone 
A.VG: 

Cone 
Cone; 

Cane 
AVG: 

Concentration 
14.08% 
20.98% 

10.900% 
10.99e ~ 
11.065% 
10.987% 

11.0EIO% 
11.000 "' 
11.032 'Yo 
11.051% 

Certification perfomied in accordance with "EPA Ttaceability P~ (Jan. 1998)" using the assay 

proceduresHsted. · /~~~ 
\.. V'' --e._ 

J?o ~ot use cylinder ·below 150 psig. Approved for Release 
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NATIONAL SPE(;IALTY GASES 
630 UN~ DIUVE 

I 

DURJL.\M, NC 
Z77J3 

(919J541I-377Z 
CERTIFlCATE or ANALYSIS 1 t:PA PROTOCOL MlX'fURES 

REFERENCE II: IJ8-168J8 l CYLNDE.R 1: CC6D029 tYL. I'RESSU.RE: 1000 PSIG P.O.II: 
UP.I:•ATfl: 4rJ,YJ9 . L.ASi ANALVS:S DATE: 4/3/96 tUSTOMER: OONNECDCUT AIRGAS 

18778 

METHOD:. . .. .. ANAL '\'ZED AfC(j.R()lNG 1. OEPA. T. RACEABUlTY P. ROTOCOL FOR A~SAY ~.0 CEkOFICATION<lfGASOO.U:H;Ai.IBRA TION STANDARDS.:SwrEMBER 
199J:<H THIS ITAt-tDAPJ> SHOlf.,D NOl' BE l).SEJ? ~ l!3. GAS ~SURE IS BEL()\tl.O MEOAPA.SCALS (I!!(· PSIG). 

... . I .... 
COAI_fONENT: CARBON Dl<j<DE JCO~IPONENT: ()~ 

I 
:Z6~9.\ i 

STANDARD 
SRMI 
CYL./t. 

CONC: 

STANDARD 

167SB SRMI: 

CLM6481. 1 CYL.# .,. CLM6717 
14.01 % • OONC: 20.72% ~ 

! I 
INSTRU~IINT: ROSEMOOO.NDIR INSTBUMENT: BE* PARAMAGNETIC 

MODEL 1: 880 MODEL 1: 755 __ __I 
SERJALII: 2000418 SERIALI: 10014191 

+!· O.l% 

LASTCAL.: 3121~ tASTCAL.: _ 4/lMi : 
=C~;;~::-----~ .. .-,,,-;/:--A·--;~% ·=~~~:,;;;~~,;:, .. v~.:s_..,~-2-0.-4"-------- ---~--- ----··. ·---·---

DATE: 4J3J96 DAlE: ~ATt: . 41J~6 ; DA'Ill: 
20-2 % 2.6.4 % ! 
20.1 % 1o.4 " I 
20.2 % o.s % 

BALANCE GAS: NlTROOEN 
RBPL.ICATB DATA I REPLICATE DATA 

I 
I REPLICATE DATA 

DATE: 413~6 

z 0 
R 

z 
14.0 

0 

DATE: 4.'3196 ~· 
R 14.1 c 20.1 I z 0 394 c :190 
z 0 c 2.0.i .R 394 0 c 392 

C 20 . .) R 14.! Z 0 ~C 390 R 394 

. 

""-l !.;. ZERO -C>--CANDfDi\TE .. R=ai!FERENCE ~· 
ANAl YS'l': ' f/'t. I~ · . i APPROVED BY: 
1111$1W10ll SIAml ~iiudlliULft~li&i'ilAbiuilliiitlil.toi.diii\LibifditiiDib'riiliAifALYT& LAIJOIAt~Y. IIII!AYm-c«f~~ltlfOtUofATIONiii'.ijiJ£$ii6. W•;o.~ 
~ "ml fllllfUOitT, IIATIOIIIIL :lttt(foU; • GAll !!a .Hf,U HAV.I! NO LIAIIII.IT'f QII!XCIII$01 ~ Ul'lfiLIHD CHo\lCll.bk 1\18 Sl*"ICL • 
MIMVIIMI': NAtlOIIALSI'I!CW.TYOASElf, 610IIN1DUliiMI,D.IPI~ NC t"'l. (tl'IJI'o)'ID .. -.~if· 

). ·:~ 
• ••. ~s. •• 



4E PACIFIC ENVIRONMENTAL SERVICES, INC. 4700 Duke Drive, 
Suite 150 

Mason, Ohio 45040 
Phone: (513) 398-2556 

Fax (513) 398-3342 
www.pes.com 

Pitot Tube Number: 4E Date: 12/23/97 -------
Effective Length: 49" Calibrated By: S. Simon 

Pitot Tube Openings Damaged? YES NO 

Pitot Tube Assembly Level? YES NO 

a I 0 °(< 10~ a z 
0 

( < 10~ ------- -------
~ I 0 (< 5~ 3 ° (< 5~ ------- -------

Y= 0 8= A= 0.973 ------- -------

z=Asiny = 0 em (in.) 0.32 em ( < 118 in.) 

w =A sinS = 0.0170 em (in.) 0.08 em ( < 1132 in.) 

0.487 em (in.) 

Pp = 0.486 em (in.) 

0.375 em (in.) 

(b) 

~ B Flov 

..... r~··· ............. :::.:::::::.:::::::.::::::::::~:::::::::: 
....... Bt(+) 

(d) (e) 

!j...---Z 

.--------....,.....-11 
uomum)l.u•;o•uuouuoouuouuuoouu•u•u•o•u•o•uouumumucnmuu:>,••uumuuouo 

B 
(f) (g) 

(C) 

The types efface-opening misaligiTTient shov.n above 'Will not affect fle baseline value of Cp(s) so 
long as a, and 01, is less than or equal to 1 o•, B, and B2 is less than or equal b s•, z is less than or 
equal to 0.32 an ( 1/8 in.), and w is less than or equal to 0.08 crn(1/32 in.) (reference11.0 in 
Section 16.0\. 

Assigned Pitot Coefficient: 0.84 

Pitot Tube Calibration Form 1998 Yearly Calibration 



U:>/U4/~HI 

4F PACIFIC ENVIRONMENTAL SERVICES, INC. 4700 Duke Drive, 
Suite 150 

. Mason. Ohio 45040 
Phone: (513) 398-2556 

Fax (513) 398·3342 
www.pe.o;.com 

Pitot Tube Number: 4F Dace: l2n:J/97 
---~..;.._ __ 

Effective Length: 49" Calibrated By; S. Simon 

Pitot Tube Openings Damagccl'l .YES NO 

Pitot Tube Assembly Level? YES NO 

0 (< 10~ al 0 0 (< 10~ ------- ------
o "<< s~ ------

-Y= 8= 0 A= 0.94 ------- ------
z= Asiny = 0.017 

w= Asin8 = 0. 

Pp,. 

iL I 
--~~----·--~· 

I C•l I 
'II Fie~.:f7 .. -r_.---, ........ , , ,,,, .................. ~---

.... --•~~o:.··~~ -._....,., 

em (in.) 0.32 em ( < 1/8 in.) 

em (in.) 0.08 em ( < 1/32 in.) 

0.47 em (in.) 

0.47 em (in.) 

0.375 em (in.) 

(I) 

Col 

IYl ............. s .. -.. ,-... --.. -... --.. --.-------~-----------:<:.=""'-------~.,J---
.,, 8 

'" 

(f) 

Tna typaa of face-opening m lslllgnm ant snown all owe wiiiiiOIIffiCIIIII Dltallna ¥11111 of C p(l) so 
long 11 a, ana az Is 1111 tnan or equal to 10•, 11, tnG 11 1 11 ceu &nan or equal Ill 5', .t 11 leu 111111 or 
aqualta 0.32 em (111 ln.). :~new is 11111 111an or equa11o o.oe 0111(1132 111.1 (raflfal1ca11.D In 
Section 1 II.Ol. 

Pitot Tube Calibration Form 1998 Yearly Calibration 



RP-21 PACIFIC ENVIRONMENTAL SERVICES, INC. 4 700 Duke Drive, 
Suite 150 

Mason, Ohio 45040 
Phone: (513) 398-2556 

Fax (513) 398-3342 
www.pes.com 

Pitot Tube Number: RP-21 Date: 7114/98 __ __.;.;...:....;.;..:;...:;... __ 
Effective Length: Calibrated By: J. Brown 

Pitot Tube Openings Damaged? YES NO 

Pitot Tube Assembly Level? YES NO 

a, 0 °(< 10j a 2 ------- -------
~ I 0 (< 5) 0 ------- -------

y = 8= 0 A·= 1.023 ------- -------

z=Asiny= 0.0179 em (in.) 0.32 em ( < 118 in. (0.125)) 

w =A sin 8 0.0000 em (in.) 0.08 em ( < 1132 in. (0.03125)) 

0.5115 em (in.) 

0.5115 em (in.) 

0.375 em (in.) 

~ I 

---88-----
1 I 
I ' 
! (a) ! (b) (c) 

······1··:·················:::::.::::::::::.:::::~:::~:::::::::: ....... l···:·····"·················:::::.::::::::::::.:::: .. :::::.::.:::·:::::.:~:'o.~(:?S~~::~~:-1 
'Bj(+) 

(d) (e) 

f) (g) 

The types offace-openlng misaligrvnent shown above will not affect the baseline value of Cp(s) so 
long as "'• and~ is less than or equal to 1 o•, Bj and B 2 Is less than or equal to s•, z is less than or 
equal C> 0,32cm(1/8 in.),andw isless1hanorequalto 0.08cm(1132in.)(reference11.0 in 
Section 16.0). 

Assigned Pitot Coefficient, CP: 0.84 

0(< 10) 

0 (< 5) 

Pitot Tube Calibration Form 1998 Yearly Calibration 
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'TEMPERATURE SENSOR CALmRATION FORM 

t>G.M~~"-' 

Temperature Sensor No. M~- J<=> Sensor Type \<, Tc. · Length 8 q-_ 
· Ambient Temp. °F __ _........______ Barometric Pressure, "Hg z_:.z, c:. 1 .,. 

Reference Temp. Sensor: 

Date Ref. Temp. Temp. °F Temp. Within Calibrated 
Point Source Diff.% Limits By 
No. Ref. Test YIN 

Sensor Sensor 
-"2..=>-crr 1 

I<:: e::_ -;'3. 34-_H 1....;) 

,, 2 ~~ft..'; I 

l~ '1 (. 0 Jh rt. 
I( 3 

~~\L., 
l~t..~ -z..v~ z.os 

1 I 

2 

3 

1 

2 

3 

1 

2 

3 

1 

2 

3 

1 

2 

3 

%Temp. Di££ = (Ref. Temp+ 460) - ( Test Temp. + 460) x 100 so l.S% 
(Ref. Temp. + 460) 



' -

TEMPERATURE SENSOR CALmRATION FORM 

f)<;.M- O<Jf 

Temperature Sensor No. M~ -to Sensor Type f: -7c::.. Length I -z.. 
t( 

· Ambient Temp. °F _.-'1:-.c.._______ Barometric Pressure, "Hg "Z. ~ • G 1 '' 
Reference Temp. Sensor: 

Date Ref. Temp. Temp. °F Temp. Within Calibrated 
Point Source Diff.% Umits By 
No. Ref. Test YIN 

Sensor Sensor 

~ (.0.!1\' 1 leE 
3~ 31- .~oea. y ~~ f.f a_O 

Jt 2 t'Js""""' ?,(p "17 ./ ~~ y IJ !~Wh !rlfl.. 
,, 

3 
~cl'-
j{_L.D 'l..,t:>C.. U-6" .. /~0 r ~~~ 

~ 

1 

2 
' 

3 

1 

2 

3 

1 

2 

3 

1 

2 

3 

1 

2 

3 

% Temp. Diff = (Ref. Temp + 460) - ( Test Temp. + 460) x l.OO s 1.. S % 
(Ref. Temp. + 460) 



' -

TEMPERATURE SENSOR CALffiRATION FORM 

~ t-\ ~- \ "S Sensor Type v - Tc · Length \. 
1 

· Temperature Sensor No. D<OM - \ P " 
· Ambient Temp. °F ___ 7~1"----- Barometric Pressure, "Hg 3 o, z.==t'' 

Reference Temp. Sensor: _______ ..;__ __________ _ 

Date Ref. Temp. Temp. °F Temp. Within Calibrated 
Point Source Diff.% Limits By 
No. Ref. Test YIN 

Sensor Sensor 

1 
\ C.!::. 33 55' .40(, 'f 'A~j\) '~ ~.::; &" \-tt..O 

(.( 2 k~•· 
k\f1- 74' 1ct 0 'f '\\w?> 

d 3 
~o\c.., 

-z.c.~ "Z.LO • z_.-L, '( ~w\3 \-h ... ~ 

1 

2 

3 

1 

2 

3 

1 

2 

3 

1 

2 

3 

1 

2 

3 

% Temp. Diff = (Ref. Temp+ 460) - ( Test Temp. + 460) x 100 s 1 _5 % 
(Ref. Temp. + 4 6 0) 



' . -

TEMPERATURE SENSOR CALmRATION FORM 

\( M~-\"S 
Temperature Sensor No. DC ,4A ~auf Sensor Type \;"- TC · Length -z.. '· 

· Ambient Temp. °F ---~1-4"~-------- Barometric Pressure, "Hg 3 u , z. <t-"' 
Reference Temp. Sensor: 

Date Ref. Temp. Temp. °F Temp. Within Calibrated 
Point Source Diff.% Limits By 
No. Ref. Test YIN 

Sensor Sensor 

,\¥--'iY 1 
l c c:: 

~:, 3.3 0 y ~LS~ Hz~ 

,, 2 
1\M. ~ 
~\ft.. "11- rt.~ • t %1 '( ~l)~ 

• I 3 
~o\ (.. • 

'Z..D~ ·Z...O'"t 0 'f Xw~ 1--\~..-..:;i 

1 
v 

2 

3 

1 

2 

3 

1 

2 

3 

1 

2 -
3 

1 

2 

3 

o T D'ff (Ref. Temp+ 460) - (Test Temp. + 460) x 100 s 1 • 5 % 
10 emp. ~ = (Ref. Temp. + 460) 



05/04/98 1Z:57 

PACIFIC ENVIRONMENTAL SERVICES;INC. 

TEMPERATURE SENSOR CALl BRA TION DATA 
FOR STACK THERMOCOUPLES 

THERMOCOUPLE NUMBER: 4E 

BAROMETRIC PRES.(In.Hg): 29.52 

AMBIENT TEMP. °F: 74 

Reference Source a Reference 
point (Specify) Thermometer 

T emperature,°F 
I 

number 

1 Ambient Air 74 

2 Cold Bath 38 

3 Hot" Bath 203 

4 Hot Oil 339 

~ype of calibration used. 

11Cref temp 2 f+480l-(testthermometertemp "E+4§Ql X100 
ref temp, °F+460 

Comments: 

DATE: 

REFERENCE: 
Mercury..jn-glass: 

Other. 

CAUBRA TOR: 

Thermocouple 
Potentiometer 

Temperature,°F 

1 

74 

38 

202 

340 

STACK niERMOCOUPLE CALmRATION FORM 

4700 Duke Drive, 
Suite 150 

Mason, Ohio 
Phone: (513) 398-2556 

Fax:(513)3983342 
www.pes.com 

12/23/97 

ASTM-3F 

G.Gay 

Temperature 
Difference, 11 

% 

0.00 

0.00 

0.15 

0.13 

100~1.5% 

1998 Yearty Calibration 



-...u,.u uvv __ .,. __ 

PACIFIC ENVIRONMENTAL SERVICES,INC. 

TEMPERATURE SENSOR CALIBRATION DATA 
FOR STACK THERMOCOUPLES 

THERMOCOUPLE NUMBER: 4F DATE: -------------------------------------

BAROMETRIC PRES.(In.Hg): 29.52 . REFERENCE: ----------------------------Mercury-in-glass: 

Other: 
AMBIENT TEMP. °F: 76 

CALIBRATOR: 

Reference Source .. Reference Thermocouple 
point (Specify) Thermometer Potentiometer 

number Temperature,°F Temperature, °F 

1 Ambient Air 76 76 

2 Cold Bath 38 36 

3 Hot Bath 204 204 

. 
4 Hot Oil 341 342 

•Type of calibration used. 

11(ref. temp aF+460l-Ctest thermometer temp ,;F+4SQ) X100 
ref temp, °F+460 

Comments: 

STACK TIIERMOCOUPLE CALffiRA TION FORM 

4700 Duke Drive, 
Suite 150 

Mason, Ohio 
Phone: (513) 398-2556 

Fax:(513)3983342 
www.pes.com 

12/23/97 

ASTM-3F 

J.C. 

Temperature 
Difference, D 

% 

0.00 

0.00 

0.00 

0.12 

100~1.5% 

1998 Yearly Calibration 



APPENDIXE 

PARTICIPANTS 



PROJECT PARTICIPANTS 

Name Affiliation Responsibility 

Michael L. Toney US EPA Emissions Measurement Center Work Assignment Manager 

Frank J. Phoenix Pacific Environmental Services, Inc. Project Manager 

Troy Abernathy Pacific Environmental Services, Inc Site Leader/Console Operator 

Paul Siegel Pacific Environmental Services, Inc Site Leader/Console Operator 

Gary Gay Pacific Environmental Services, Inc Sampling Technician 

Mike Maret Pacific Environmental Services, Inc Sampling Technician/Sample 
Recovery 

Cybelle Brockman Research Triangle Institute Process Data Recorder 

Eric Dithrich 1 APCC CEM Team Leader 

Terry Thomasson 1 APCC CEM Sampling Technician 

1 Subcontractor to Pacific Environmental Services, Inc. 
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