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SAMPLING LOCATIONS 

FURNACE SAMPLING LOCATIONS 

Emission sampling at the furnace was conducted at four locations: at the inlet to the 
baghouse, at the exit of the baghouse, at the flue stack and at the auxiliary heat inlet 
to the baghouse. The following report is the result from the auxiliary heat inlet to the 
baghouse, (Report - Appendix H). It is one (1) of four (4) reports for the furnace 
location. Also accompanying the reports is the Test Result Summary Report For The 
Development of MACT Standards for the Secondary Aluminum Smelting Industry 
which summarizes the test program and results. 
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SAMPLING AND ANALYTIC PROCEDURES 

All sampling and analytical procedures were those recommended by the United States 
Environmental Protection Agency. This section describes the sampling and analytical 
procedures used during the test program at Wabash Alloys in Wabash, Indiana. 

PRELIMINARY MEASUREMENTS 

Preliminary measurements were conducted at each test location. These included exact 
measurement of the diameter of the ducts and port nipples, as well as, distances to the 
nearest upstream and downstream flow disrurbances. The appropriate number of traverse 
points for the test locations were chosen according to EPA Method 1. Section 4.0 discusses 
the traverse point locations based on the pre-site survey. Preliminary traverses were 
conducted to determine the average gas velocities and suitability of the flow conditions. The 
measured gas velocities, the moisture contents and the flue gas temperatures were used to 
set the sampling rates for the isokinetic sampling trains. 

HYDROCHLORIC ACID, CHLORINE. AND HYDROGEN FLUORIDE TESTING 

Hydrochloric acid (HCL), chlorine (CL2), and hydrogen fluoride (HF) testing was conducted 
following Method 26A. The HCL, CL2, and HF were determined using chromatography by 

the laboratory. 

Method 26A Samplina Equipment and Pre~aration 

The Method 26A testing used the sampling train shown in the sampling train section of this 
report. All sampling glassware was washed in soapy water, rinsed with tap water, and 
rinsed with distilled (Dl) water prior to the testing. 

The remaining preparations involved calibration and leak-checking of the appropriate 
sampling equipment, including meter boxes, temperature sensors, nozzles, pitot tubes and 
umbilicals. These procedures were performed according to the requirements specified in 
EPA's "Quality Assurance Handbook. Volume 111" (600/4-77-027b). The results of these 
preparations are documented and included in the calibration section. of this report. 
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Method 26A On-site Samplina Procedures 

The impinger trains were assembled in the sample recovery area. The pre-cleaned 
impingers were assembled with the first two impingers being standard type Greenburg-Smith 
impingers. each containing 100 ml of 0.1 N H2S04 reagent. The third and fourth impingers 
were modified Greenburg Smith impingers, each containing 100 ml of 0.1N NAOH reagent. 

The fifth impinger contained 200 grams of blue indicating silica gel. An untared quartz filter 
was placed in the filter holder. 

The sampling train was leak-checked at the beginning and end of each run. An acceptable 
leak rate is less than 0.02 acfm at the highest vacuum measured plus 1-inch of Hg or less 
than 1.5% of the sampling rate. After a successful pre-test leak-check, the train assembly 
was placed in the duct and the sampling began. Sample was collected for a total of 2 hours 
per run. Sampling train data was recorded on standard field data forms. 

Method 26A Sample Recovery 

Liquid reagents were placed in their original polyethylene sample containers and weighed. 
The silica gel was returned to its original container and weighed, and the filter was placed in 
pre-cleaned 250 rnl glass jar. 

Special care was taken when cleaning the train components. The front-half components 
(nozzle, probe, and front-half of the filter holder) was rinsed with acetone into a 500 ml glass 
jar. The back-half of the filter holder through the second impinger was rinsed with Dl water 
into the jar containing the 0.1 N H2S04 reagent. The third and fourth irnpingers and the 
connecting glassware were rinsed with Dl water into the jar containing the 0.1N NAOH 
reagent. All liquid levels were marked and the reagents were sealed for transport to the 
laboratory. 

Blank samples of the acetone. 0.1 N H2S04 reagent, 0.1 N NAOH reagent, and Dl water were 
collected. The liquid level and sample identification number were marked on each sample 
container and the samples were locked and sealed in boxes for return to the laboratory. 

Method 26A Sarn~le Analvsis 

The filter, in container 1, and the front-half acetone rinse, in container 2, will be archived. 

The 0.1 N H2S04 reagent, catch, and Dl rinse (container 3) was analyzed for HCL and HF by 
Ion chromatography (IC). 

The 0.1 N NAOH reagent, catch, and Dl rinse (container 4) was analyzed for CL2 by Ion 
chromatography (IC). 
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FILTERABLE PARTICULATE AND HAF'S METALS 

Flue gas sampling for particulate matter and the HAP'S metals Sb, As, Be. Cd, Cr, Co, Pb, 

Mn, Hg, Ni, and Se was conducted following the combined procedures of Method 5 and 
draft Method 29. When these two methods are combined within one sampling train, it can 
be expected that the Hg results will be biased low. 9 

Method 29 Samplina Eouioment and Preparation 

The Method 29 sampling used the train shown in the sampling train section of this report. 
The equipment is similar to Method 5 sampling equipment with the following differences: 

- Low metals background quartz fiber filter (QFF) 

- Teflon filter support 
- HN03/H202 and KMn04/H2S04 instead of H20 in the impingers 

- Additional impingers. 

Method 29 sampling preparation included several key items. Glassware and sample 
containers were cleaned prior to the testing program. The remaining preparations involved 

calibrations and leak checking of the appropriate sampling equipment including meter 
boxes, temperature sensors, nozzles, pitot tubes, and umbilicals. These procedures were 

. performed according to the requirements specified in the EPA's "Quality Assurance 

Handbook. Volume Ill" (600/4-77-027b). Documentation of these results can be found in the 

calibration section of the report. 

Method 29 Sam~linq Preparations 

The sampling train including the probe were assembled in the sample recovery area. 
Solutions of 5Y0 HNO3/10% ti202, 8N HCL, and 0.1 N HN03 were prepared daily and stored 
in vented glass bortles. The sampling train is comprised of seven impingers. The first 

impinger serves as a moisture knockout and was a modified Greenburg-Smith type. A pre 
weighed charge of 200 ml of 5% HN03/10% H202 was divided between the 2nd and 3rd 
impingers. The fourth impinger remained empty. A pre-weighed charge of 300 ml of 4% 

KMn04/10% H2S04 was divided among the fifth and sixth impingers. The seventh impinger 

contained 200 grams of indicating silica gel. The 3rd impinger was a Greenburg-Smith type 
tip. All other impingers were modified Greenburg-Smith type tips. A tared, low metals 
quartz filter was loaded into the front-half filter holder and leak checked. All openings on the 
probe assembly and the impinger train was capped for transfer from the sample 

trainlrecovery laboratory to the sampling location. 
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The sampling train was operated isokinetically according to Method 5. All Method 29 

sampling was conducted for a total of 2 hours per run. 

Following each sampling run, the probe was capped and the sampling train was returned to 

the sample recovery area. 

During the third run of the first day of sampling, a Method 29 field blank train was assembled 
with glassware pre\/iously used during one of the Method 29 runs. This train will be charged 
exactly as the other Method 29 trains and left at a sampling location during the test run. 

The field blank train will be recovered with the other Method 29 trains for that run. The 
purpose of a field blank train is to measure the level of contamination that occurs from 
handling, charging, transponing, and recovering the sampling train. 

Method 29 Sample Recoverv 

In the recovery area, the Method 29 sampling train, including the field blank train, was 

recovered. Liquid samples were stored in pre-cleaned glass sample jars with Teflon lid 
liners. Filters were placed in pre-cleaned petri dishes. 

Reagent blank samples of the acetone, HN03, HCL and KMn04 solutions were collected. 
The liquid level and sample identification number were marked on each sample container 
and the samples were stored in locked boxes for return to the laboratory. 

Method 29 Sam~ le  Analvses 

The Method 29 samples were analyzed by Envisage and the laboratory for particulate and 
HAP'S metals. respectively. For the particulate determination, the front half acetone rinse 

and the filter were desiccated and analyzed gravimetrically before acid digestion and 
combination with the front half HN03 rinse. 

TOTAL HYDROCARBONS TESTING 

Sampling and analysis for total hydrocarbons was conducted using the sampling equipment 
and procedures of Method 25A. As requested by the Aluminum Association, the sample line 
was heated to 248 Deg.F. + 25 Deg.F. An extractive sampling system and a THC analyzer 
was used to continuously analyze flue gas samples for the determination of THC 
concentration expressed as total hydrocarbons measured as propane. Acceptable THC 
analyzer principles specified by Method 25A are flame ionization detection (FID) or 
equivalent. 
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Method 25A Samplina System Descriotion 

The THC extractive monitors require that the flue gas sample be conditioned to eliminate 

particulate interference before being transported and injected into each analyzer. All 
components of the sampling system that contact the gas sample were stainless steel, glass, 
and Teflon. A sample probe with an in-stack particulate filter, a secondary out-of-stack 
particulate filter, stainless steel or Teflon sample lines, sample pump and gas flow 
distribution manifold are used to deliver representative flue gas samples to the THC gas 
analyzer. The components upstream of the manifold were heated electrically to maintain the 
sample temperature above the dew point. The sampling system includes a calibration gas 
injection point immediately upstream of the analyzer for the calibration error checks and also 
at the outlet of the probe for sampling system bias and calibration drift cnecks. A 

computer-based data acquisition system was used to provide an instantaneous display of 
the analyzer responses, as well as compile the measurement data collected each second, 

calculate data averages over selected time periods, calculate emission rates, and document 
the measurement system calibrations. 

Measurement Svstem Performance Test Procedures 

Method 25A requires that the tester: (1) select appropriate apparatus meeting the applicable 
equipment specifications of the methods, and (2) conduct various measurements during the 
testing program to demonstrate conformance with the measurement System performance 
specifications. All pre-test and field checks Of the CEMS, as well as all measurements made 
throughout the test program will be conducted according to the procedures specified in this 
EPA test method. A four-point linearity check (i.e., zero, low, mid, and high levels) was . 
conducted prior to initiating the test. Zero and upscale calibration drift checks were 
performed before and after each test period to quantify the amount of drift in the analyzer 
calibration. Each final zero and upscale calibration value also served as the initial zero and 
calibration value for the following run. The analyzer flue gas measurement average for each 
test run is adjusted based on the drift check result at the zero level. The gas analyzer 
responses was recorded by the data acquisition system (DAS). 

Data Calculation 

The test run value is determined from the average concentration measurements displayed by 
the gas analyzer during the run. 

Envlsage 
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OXYGEN AND CARBON DIOXIDE TESTING 

The oxygen (02) and carbon dioxide (C02) was determined at the test locations following 

Method 3 procedures. An integrated sample was extracted during each sample run. The 
sampling system consisted o i  a stainless steel probe, followed by a Teflon sample line 

attached to a polyethylene squeeze pump. The squeeze pump was coupled with a leak free 
Tedlar bag. Concentration of oxygen and carbon dioxide in the sample was determined by 
using a Hays Republic Model 621A "Orsat" Portable Gas Analyzer. Orsat analysis provides 
for the selective a'bsorption of oxygen in Burrell Oxysorbent and carbon dioxide in 
potassium hydroxide solutions. The difference in gas volume before and after the . 

absorption represents the amount of constituent gas in the sample. Each sample was 

analyzed three (3) times, and the average of the readings for each run were used in 
calculating the emission rate for the respective test run. 

MOISTURE DETERMINATION 

The moisture determination was determined in conjunction with the Method 26A and Method 
29 sampling trains according to Method 4. 

OPACITY DETERMINATIONS 

Baahouse Exit Stacks 

The opacity from the baghouse exit stack was determined following the procedures of 
Method 9. A certified experienced visible emission (VE) reader recorded the plume opacity 

every 15 seconds during the testing period for one hour. 

Process Units 

The visible emissions from the dryer were determined following the procedures of Method 
22. An observer recorded the duration of any visible emissions during the testing period. 

DIOXIN TESTING 

PCDD's and PCDF's testing was conducted following Method 23. The analytes will be 
extracted from the sample and their quantities determined using high resolution gas 
chromatography and high resolution mass spectrometry (GCMS) by the laboratory. 
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Method 23 Samplina Equipment and Preparation 

The Method 23 testing used the sampling train shown in the Sampling Train section of the 

report. All glass components of the train upstream of and including the adsorbent module, 
were cleaned according to section 3A of the "Manual of Analytical Methods for the Analysis 

of Pesticides in Human and Environmental Samples" No silicone grease sealants was used 
fgr this sampling method. glass fiber filters were precleaned in the laboratory in a Soxhlet 
apparatus. Adsorbent modules were cleaned in the same manner as the filters and treated 
with the appropriate amount of the surrogate solution. 

The remaining preparations involved calibration and leak checking of the appropriate 
sampling equipment, including meter boxes, temperature sensors, nozzles, pitot tubes and 
umbilicals. The procedures were performed according to the requirements specified in 
EPA's "Quality Assurance Handbook, Volume 111" (60014-77-027b). The results of these 
preparations can be found in the Calibration Section of the report. 

Method 23 On-site Samolinq Procedures 

The sampling train was assembled in the sample recovery area. The train was assembled 
and operated as a Method 5 sampling train with the following changes: immediately 
following the heated filter will be a non-contact, recirculating cold water condenser leading 
to the XAD-2 Adsorbent trap: the trap was attach to the empty modified Greenburg-Smith 
impinger: the next two impingers each contained 100 ml of HPLC water, the contents of the 
final two impingers were empty and 200 g. of silica gel respectively. 

The sampling train was leak checked immediately prior to and after each sampling run. 
Sampling runs were conducted for a 2 hour period and recorded on standard field data 

forms. 

Method 23 Sample Recovery 

The filter holder was removed, its open ends sealed, and was labeled and packaged for 
laboratory shipment in container # I .  The adsorbent module was treated in the same 
manner and packaged on ice for shipment. Container #2 contained the material deposited 

in the nozzle, probe and front half of the filter holder recovered by rinsing and brushing 
three times with acetone and rinsing three times with toluene. The back half of the filter and 
the connections leading to the adsorbent module were rinsed with acetone and soaked and 
rinsed with toluene and collected. The impinger water was volumetrically measured and 

recorded and then discarded. The silica gel impinger content was gravimetrically measured 

and recorded. 
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Blanks for all of the above were measured and recorded appropriately and analyzed 

concurrently with the samples. 

Method 23 Analvses 

The above samples were analyzed by an independent laboratory according to the 

requirements listed in Method 23, Section 5. 
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QA/QC ACTIVITIES 

Quality control (QC) is defined as the overall system of activities whose purpose is to 

provide a quality product or service. This may include routine procedures for obtaining 

prescribed standards of performance in the monitoring and measurement process. Quality 
assurance (QA) is defined as a system of activities whose purpose is to provide assurance 

that the overall quality control is in fact being done effectively. It is the total integrated 
program for assuring the reliability of monitoring and measurement data. It is the system 
for integrating the quality planning, quality assessment, and quality improvement efforts of 
an organization to enable operations to meet user requirements at an economical level. In 

other words, quality assurance is the system of activities to provide assurance that the 
quality control system is performing adequately. 

The specific internal quality assurance and quality control procedures which were used 
during this test program to facilitate the production of useful and valid data are described in 
this section. These procedures were an integral part of the test program activities. Section 

6.1 addresses the data quality objectives. Section 6.2 covers method-specific QC 
procedures for the manual flue gas sampling. Section 6.3 discusses QC procedures for the 

instrumental testing. QC checks of data reduction, validation and reporting procedures are 
covered in Section 6.4, and corrective actions are discussed in Section 6.5. Section 6.6 

discusses sample identification and custody. 

QC PROCEDURES FOR MANUAL FLUE GAS TEST METHODS 

This section details the QC procedures to be followed during the manual testing activities. 

Velocity/Volumetric Flow Rate QC Procedures 

The QC procedures for velocity/volumetric flow rate determinations followed the guidelines 
set forth by EPA Method 2. Incorporated into this method are sample point determinations 

by EPA Method 1 and gas moisture determination by EPA Method 4. 

Volumetric flow rates were determined using isokinetic sampling methods and procedures 

designed specifically for this testing program. These methods include Method M26A and 
Method 29. An initial traverse was performed and delta P and temperature were measured 

at a point of average velocity at each test location. The following QC steps were followed 
during these tests: 

- The S-type pitot tube was visually inspected before Sampling. 

- Both legs of the pitot tube were leak checked before and after sampling. 

Envisage 
Environmental 
Incorporated - ~~$2Xlf52~$M&ld, Ohlo 44286 



11 

- Orientation of the S-type pilot tube was maintained while making measurements. The yaw 
and pitch axis of the S-type pitot tube will be maintained at 90 degrees to the flow. 

- The pitot tube/rnagnehelic umbilical lines were inspected before and after sampling for 

moisture condensate. 

- Cyclonic or turbulent flow checks were performed prior to testing the source. 

- An average velocity pressure reading was recorded at each point instead of recording 
extreme high or low values. 

- Pitot tube coefficients were determined based on physical measurement techniques as 

delineated in Method 2. 

- Reported duct dimensions and cross-sectional duct area were verified by on-site 

measuremenrs. 

- Negative static pressure at sampling ports, were sealed to correct for air in-leakage which 
could result in possible flow and temperature errors. 

- The stack gas temperature measuring system was checked by observing ambient 
temperatures prior to placement in the stack. 

Flue gas moisture was determined according to EPA Method 4 using the Method 26A and 
Method 29 sampling trains. Flue gas moisture content was determined by dividing the 
volume (mass) of moisture collected by the impingers by the standardized volume of gas 
sampled. The following QC procedures were followed in determining the volume of moisture 

collected: 

- Preliminary reagent tare weights will be to the nearest 0.1 g. 

- The balance zero is checked and re-zeroed if necessary before each weighing. 

- The balance is leveled and placed in a clean, motionless environment for weighing. 

- The indicating silica gel is fresh for each run and periodically inspected and replaced 

during if needed. 

- The silica gel impinger gas temperature is maintained below 68 degrees F. 

The QC procedures that were followed to ensure accurate sample gas volume 
determinations were made are: 

Envisage 
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- The dry gas meter was fully calibrated prior to and after this test program. 

- Pre-test, and post-test leak checks were completed. 

- The gas meter is read to a thousandth of a cubic foot for the initial and final readings. 
- The meter thermocouples were compared with ambient prior to the test run as a check on 
operation. 

- Readings of the dry gas meter, meter orifice pressure, and meter temperatures are taken 

at every sampling point. 

- Accurate barometric pressures were recorded on-site once per day. 

- Post-test dry gas meter checks were completed to verify the accuracy of the meter full 

calibration constant. 

Method 26A and Method 29 QC Procedures 

Quality control procedures for ?M/HCL, CL2, HF and HAP'S metals sampling are followed to 
ensure high quality flue gas concentrations and emissions data. Flue gas concentrations are 
determined by dividing the mass of analyte collected by the standardized volume of gas 
sampled. Sampling QC procedures which ensure that a representative amount of the 
analytes are collected by the sampling system will be: 

- The sampling rate is within 10 percent of isokinetic (100 percent) at the test locations. 

- The probe snd filter temperature are maintained at 248 F and 250 F. 

- Only properly prepared glassware is used. 

- All sampling nozzles will be manufactured and calibrated according to EPA standards. 

- Filters are weighed, handled and stored in a manner to prevent any contamination. 

- Recovery procedures are complered in a clean environment. 

. , 

- Field reagent blanks are collected. 

Accurate standardized sample volume determinations are ensured by following the 
respective QC procedures. 
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Manual Samplina Equipment Calibraticn Procedures 

Type-S Pitot Tube Calibration 

EPA has specified guidelines concerning the construction and geometry of an acceptable 
Type-S pitot tube. If the specified design and construction guidelines are met, a pitot tube 

coefficient of 0.84 is used. Information pertaining to the design and construction of the 
Type-S pitot tube is presented in detail in Section 3.1.1 of EPA document 600/4-77-027b. 

Only Type-S pitot tubes meeting the required EPA specifications were used. Pitot tubes 
were inspected and documented as meeting EPA specifications prior to field sampling. 

Sampling Nozzle Calibration 

Glass nozzles are used for the Method 5/29(draft) and stainless steel nozzles are used for 
the Method 26A isokinetic sampling. calculation of the isokinetic sampling rate requires 

that the cross sectional area o i  the sampling nozzle be accurately determined. All nozzles 

are thoroughly cleaned, visually inspected and calibrated according to the procedure 
outlined in Section 3.4.2 of EPA document 600/4-77-027b. 

Temperature Measuring Device Calibration 

Accurate temperature measurements are required during source sampling. Bimetallic stem 
thermometers and thermocouple temperature sensors are calibrated using the procedure 
described in Section 3.4.2 of E?A document 600/4-77-027b. Each temperature sensor is 
calibrated at a minimum of three points over the anticipated range of use against a 
NIST-traceable mercury-in-glass thermometer. All sensors are calibrated prior to field 
sampling. 

Dry Gas Meter Calibration 

Dry gas meters (DGM's) are used to monitor the sampling rate and to measure the sample 
volume. All DGM's were fully calibrated to determine the volume correction factor prior to 

their use in the field. Post-test calibration checks were performed soon after the testing 
program. Pre- and post-test calibrations agreed within 5 percent. The calibration procedure 
is documented in Section 3.3.2 of EPA document 600/4-77-237b. 

Prior to calibration, a positive pressure leak check of the system is performed using the 
procedure outlined in Section 3.3.2 of EPA document 60014-77-237b. The system is placed 
under approximately 10 inches of water pressure and a gauge oil manometer is used to  
determine if a pressure decrease can be detected over a one-minute period. If leaks are 

detected. they are eliminated before actual calibrations are performed. 

Envlsage 
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After the sampling console is assembled and leak checked, the pump is allowed to run for 
15 minutes to allow the pump and DGM to warm-up. The valve is then adjusted to obtain 

the desired flow rate. For the pre-test calibrations, data are collected at orifice manometer 

settings (AH) of 0.5, 1.0, 1.5, 2.0. 3.0 and 4.0 inches H20. Gas volumes of 5 cubic feet are 
used for the two lower orifice settings, and volumes of 10 cubic feet are used for the higher 
settings. The individual gas meter correction factors (YI) are calculated and averaged for 

each orifice setting. The method requires that each of the individual correction factors fall 
within 2% percent of the average correction factor or the meter must be cleaned, adjusted. 

and recalibrated.  o or the post-test calibration, the meter is calibrated three times at the 
average orifice setting and vacuum used during the actual test. 

OC PROCEDURES FOR INSTRUMENTAL METHODS 

Flue gas was analyzed for total hydrocarbons following €PA Method 25A procedures. 

Internal QA/QC checks for the CEM system are presented below. 

Multi-~oint Linearitv Checks 

All analyzers will be calibrated on a multi-point basis each day during on-site testing. 
' Multi-point calibrations were performed with three certified gases: zero gas, a low range gas 

concentration and a high range concentration. For the calibration error check, each gas 

concentration measured agreed with the cenified cylinder concentration to within 2 percent 

of span. 

Dailv calibrations and Drift Checks 

The instrument was calibrated daily with zero gas and a high range calibration gas. 
Calibrations were performed before and after each test run. Drift requirements between 

calibrations for both zero and span was within 396 percent for each run of full scale as 
required by EPA Method 25A. Approved drift correction methods and appropriate 

maintenance actions are implemented in the event of excessive drift. 

Svstem Bias Checks 

During the course of the testing program, bias checks of the CEM sampling systems were 
performed for the analyzers. The checks are used to assess the potential measurement 
bias. This check assesses the bias imparted to the sample by the sample lines and gas 

conditioning system. 
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Res~onse Times 

Response times for the analyzers was determined as part of the QC procedures. Response 
times were evaluated to see if any lag time in responding to changes in gas concentration 
will have a significant effect on instrumental data quality. 

SAMPLE IDENTIFICATION AND CUSTODY 

Envisage follows procedures which ensure the integrity of samples from the time of 
acquisition through analysis. This policy is necessary to allow valid conclusions to be drawn 
from analytical results separated in time and space from the sampling operation. 

Samples were collected, transported, and stored in clean containers with airtight seals. All 
sample containers were labeled with the following information: 

unique source idenriiier 
sample run identifier 
analyte identifier 
sample matrix identifier 
sample analyst identifier 

For transporr from the field to the laboratory, samples were stored in sealed boxes and 
secured to prevent breakage. Boxes which contain glass containers were packed with 
foam. 

Samples remain in the custody of the field laboratory technician from clean-up until 
transportation to Envisage. Sample chain-of-custody records were initiated during packing 
for the field test. All custody transfers are documented on the chain-of-custody forms, which 
remain with the samples at all times. 

Analytical data was identified in a manner similar to that of the sampling data. All data 
generated from the analyses was documented with the following information: 

source identifier 
sample run identifier 
analyte identifier 
sample matrix identifier 
analyst identifier 
analysis date 
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TEST RESULTS 

Waaash Alloys 

Auxlllary Heater Exhaust 

. Hydroch lo r~c  Acid. Chlorine. H y c r o g e n  'luol-ICI? and Vo~c:t le C r ~ a n ~ c  Csl;lpo~lnc!s E r n ~ s s ~ o n  E:~aluar ion 

DATE April 6 - 7. 1995 Symoo l  Unlfs Run 1 Run  2 Run 3 

Time of Day 12:18 17.15 08:18 

14:19 19:39 11: lO 

1 Gas Volume- ary.sld 49.02 39.39 43.31 

2 Condensate Vapor Vol. 1 0 7  2.10 1.13 

3 Gas St ream Morsrura 0.0213 0.0507 0.0254 

4 Mol W I - f l u e  gas (ary)  28.96 28.96 28.98 

5 Mol W r -  tlue gas (wer) 28 72 28 4 1  28.70 

6 Flus G a s  Ve loc~ ty  102.10 92 76 105.95 

7 Flue Gas Volume -Acrual 43.304 39.341 44.933 

6 Flua G a s  Volume - Std. 30,547 23.498 24.944 

9 CONCENTRATIONS 

0.0249 

5.20E - 04 
4.63E - 0 3  

- H C I  0.0054 

- CI 2.52E - 05 
- HF [ 4 09E - 03 

5.09E - 03 

3.13E - 0 5  
5.09E - 03 

- VOC's as prapane 3 14E - 0 6  3 67E-07  1.56E - 05 

10 EMISSION RATE 

- H C I  Ib!hr 1.40 

- CI  Ih/hr 0.0066 

- VOC's as propane Iblhr 5 .75 0.5168 23.32 

11 lsoklnetic Rate I 56 93.1 97.3 100.8 

S ~ n g l e  L ~ n e  recrangle surrounolng data slgnlf~es rne Esrlrnarea Ouanlnarlon Level (ECL)  value is used. ' I 

Envlsage 
Environmental 
Incorporated - ~ ~ $ 2 ~ ~ f 5 2 ~ ~ U  Ohio 44286 

1.03 
0.0063 

1.03 - HF Ib ih l  ' 

5.33 
0.1112 

0.9902 1 1 0 7  



TEST RESULTS 

Wanash Alloys 

Auxlllary Healer Exhaust 

Parr~culare and  Metals E m ~ s s ~ o n  E!ial~:z,t~on 

DATE Apr11 6 - 7  1995 Syr rco l  

Tlrne of Day 

1 Gas Volume- dry .st0 
2 - Condensate Vapor Vol 

Vrnslc 
vwsta 

3 Gas Stream Moisturs B\8vs 

4 Mol.Wt-f lue gas (dry) 
5 MoI W t -  flue gas (wet) 

Msa 
M S 

6 Flue Gas Velocny V s 
7 Flue Gas Volurne-ACILI~I Cs 
6 Flus G a s  Volume- Srcl n- .c,di "> ! * ,L . .  

9 CONCENTRATION C s 

- Total Par t~culate 
Anrlrnony 
Bery f l ~ u m  
Cadrn~urn 
Chromlurn 

Cobalt 
Lead  
Manganese 
N ~ c k e I  
Arsenlc 
Mercury 
Se len~um 

10 EMISSION RATE 

- Total Particulate 
Antlmony 
Beryl l ium 

C a d r n ~ u m  
Chrornlum 

Cobalt 

Leaa 
Manganese 
Nlcltal 
A r s a n ~ c  

Mercury 
Selenlurn 

. u n ~ r s  

C U .  ft 
C U :I. 

vol .dsc 

I ~ I I D  mo 
~ b i ~ b  m o  

f!!S?C 
ACF b ~ l  
DSCFM 

grldsc! 
gr idscf  
griascf 
gr!dscl 
gr loscf .  
gr!clscf 
gi;dsci 

g i idscf  

Run 1 Run 2 Run 3 

S ~ n g l e  Line rectangle surrounalng data s~gnlt ies the Est~mated Quan t~ ta t~on  Level (EOL) value IS used. 
Note - Data correctea for Dlanxs I 

yr,osci 1 56E - 05 8.14E -06  2.45E - 06 
griascf [ 3.83E - 06 9.03E - 06 6.95E - 06 
CJ~ IOSC~ 2.02E - 06 1.53E-06 1 1.77E - 07 

Envlsage 
Environmental 
Incorporated - ;;$2;;;52E;;;ld, Ohio 44286 

grldsct 3.83E - 0 6  1 4.46E - 06 1 4.43E - 06 



TEST RESULTS 

Waoash Alloys 

Auxlllarv Heater E x n a u s ~  

DATE.  A p r ~ l  6  - 7 1995 Sy"301 Run 1 Run 2 Run 3 

Time of Day 

1 Gas Volume- dry.std 

2  Condensate Vapor Vol. 

C U  11 

C U ,  ft 

3 Gas Stream Mo is t~~ re  

4 MOI W1- l lue gas (dry1 

5 Mol W I- flue gas (wet) 

6 Flue G a s  Velocny 
7 Flue Gas Volume-Actual 
8 Flua Gas Volume-Std. 

9  CONCENTRATION 

- 2378 TCDD 
- 12378 PeCDD 
- 123478 H x C D D  

- 123678 H x C D D  

- 123789 H x C D D  

- 1234678 HpCDD 
- 2378 TCDF 
- 12378 PeCDF 
- 23478  PeCDF 
- 123478 HxCDF 

- 123678 HxCDF 

- 234678  HxCDF 
- 123789 HxCDF 
- 1234876 HpCDF 
- 1234789 HpCDF 

- OCDF 

10 EMISSION RATE 

- 2378  TCDD 

- 12378 PeCDD 

- 123478 H x C D D  

- 123678 HxCDD 
- 123789 HxCDD 
- 1234676 HpCDD 
- 2378  TCDF 

- 1-23.78 PeCDF 

- 23478  PeCDF 

- 123478 HxCDF 
- 123678 HxCDF 
- 234676 HxCDF 
- 123789 H x C D F  

- 1234678 HpCDF 

- 1234789 HpCDF 

- OCDF 

1 1  IsoKlnerlc Rate 103.0 97.6 101.9 

Envlsage 
Environmental 
Incorporated 
m.z2ziE;;;n. mi0 4.4% 



APPENDIX H 
SECTION 2 - SAMPLE POINT LOCATION DIAGRAM 

20 
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36" DIA. 

FURNACE AUX HEAT INLET 

SAMPLING LOCATION 

I 

SECTION F-F 

- w ' y J  

TRAVERSE POINTS 

2 AXES 
12 POINTS/ AXIS 
24 TOTAL POINTS 

FLUE HEAT FROM #2 I 
I 
I - 

'J' 

FIGURE 4-6 

27 

w 
CT) 

8 
I 
C3 
6 -, 

P I  

# 2 

# 6 
F 4  

f lue  0 - - -- 

# 5  1 - 



APPENDIX H 
SECTION 3 - SAMPLING TRAIN DIAGRAM 

23 

Envlsage 
Envlronmental 
Incorporated 
~~~~JXX~~~~~. Ohio 44286 











APPENDIX H 
SECTION 4 - LABORATORY SECTION 



2 9  

LABORATORY - FIELD DATA SUMMARV SHEET 

WaDash Alloys 

Aux~llary Healer Exhausl 

Hyoroch lo r~c  Acrd, Ch lo r~ne ,  Hydrojgsl i  L : o r l d e  ano  Vc ::;I? O ~ g a n ~ c  C ~ ~ n p c l ~ ~ n d s  Emission Evaluation 

DATE Apr11 6 -7. 1995 Syrnool Un~:s Run i Run 2 Run 3 

1 Samp l ing  Time I I T I I ~ U ~ ~ S  120.0 120.0 120.0 

2 Barometric Pressure P b in Hc 29.89 29.89 29.40 

3 Srar~c Pressure Pg ~n HZ: - 6.00 - 6.00 - 6.00 
Stack Pressure P s ~n H E  29.45 29.45 28.96 

4 Gas Meter Volume V m  cu.  ft 49.81 41.25 44.68 

5 Slack Area A sq t !  7 07 7.07 7.07 

6 Nozzle D~arneter D n deC : r  0 136 0.136 0.136 

i " Y V i c r o r  o 99 0.99 0.99 

8 Merer Temperalure T rn degrees F 76 6 92.8 75.7 
degrees R 536 6 552.8 535.7 

9 Stack Temperature T .j d ? g ~ ? r s  F 261.0 365.9 437.2 

cregrees A 721 .O 825.9 897 2 

10 Veloclry Head (SORT) A F ~n n 4 Z  1.540 ' 1.300 1 420 

1 1  O r ~ t ~ c e  Pressure '; h ~ n .  H ~ S  0.464 0.287 0.347 

12 C a r ~ o n  d lox~de C 0 2  ?'o 1.3 1.4 ' 1.5 
13 Oxygen 0 2 90 18.7 18.6 18.5 

14 CarDon m o n o x ~ d e  C 0 90 0 0 0.0 0.0 

15 Nitrogen N2 % 80.0 80.0 80.0 

16 Prtot Coefficient C o 0.84 0.84 0.84 

17 Water Collectea VIc rn I 22.7 44.7 24.0 

16 Sample Werght: M n 

- HCI  rn g 17.0 

- CI m g 0.08 

- H F  m g  I 13.0 
- VOC's as propane PPM 27.4 3.2 136.0 

S ~ n g l e  Llne rectangle surrounding aala s~gn l t i f s  [he Esnmated QuanlRaI~on Level (EOL) value is used. I 

Envlsage 
Environmental 
Incorporated 

13.0 

0.08 

13.0 

70.0 

1.46 

13.0 



LABORATORY - FIELD DATA SUMMARY SHEET 

WaDasn Alloys 

Aux~l lary Heater Exnausl 
- - I  I 

Pa r t~cu la te  a n d  Metals E m i s s ~ o n  E!/aluai~sr. 

DATE. A p r ~ l  6 -7 .  1995 S y r n ~ o l  Unlrs Run 1 Run 2 Run 3 I I 1 Samp l ing  Time t m inc ias  120.0 129.0 120.0 1 
2 Barometric Pressure 

3 S ta t~c  Pressure 

StacK Pressure 

4 G a s  Merer Volume cu.  fr 

5 Stack Area so.  tt 

6 Nozzle D~arneter 

T "Y'  Factor  

oec (r; 

8 Meter Temperature 

dsgl-225 F 
degrees R 

10 Velocity Head  (SORT) 

1 1  O r l f ~ c e  Pressure 

12 C a r b o n  d ~ o x i d e  

13 Oxygen  

14 Carbon  monoxide 

15 Nlrrogen 

I 7 Water Co~ lec lea  

18 Sample Welghl  

- Probe  

- Filter 

Anttmony 

Bery Ilium 

Cadmlum 
C h r o m i u m  

Cobal t  

Lead  

Manganese 

NlCKel 

Arsenfc 
Mercu ry  

S e l e n ~ u m  

Slngle Line rectangle surrounding data s ~ g n l f ~ e s  the Es t~mated  Quantitation Level (EOL) value is used. 
Note - Data corrected for b lanks I 

Envlsage 
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Incorporated 
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I LABORATORY - FIELD DATA SUMMA;" SHEET I 
WaDaSn Alloys 

I Auxlllary Hearer Exhaust  I 
DioxlnsiFurans Emission Evaluation 

I DATE April 6 - 7. 1995 S v r r c t ; :  Vn;rs Run  1 ' Run 2 Run 3 I 
1 Sarnphng T~me [ r n t n u r ? ~  

2 Barometr~c Pressure P 11 ~n Hz 

3 Starlc Pressure 

SracK Pressure 

1 4 Gas Meter Volume Vrr cu. h 58.36 42.97 47.59 I 
I 5 S lack  Area A sq.  ft 7.07 7.07 ., 

) 0 7  1 I 5 Nozz le  D~arnerer  D n oec  n 0 136 0.136 0.136 I 

9 Merer Temperarure T m neg reas  F 92.5 93.9 89.2 

clegrees 9 552.5 553.9 549.2 

9 Sracli Tempsrarure T 5 d a ~ r e a s  F 
degrees R 

I 10 Veloclry H e a d  (SORT)  ? ~n H2C: 

11 O r ~ f ~ c e  Pressure H ~n H2C) 

12 Carbon dioxide 
13 Oxygan 
14 Ca rDon  monox ide  

15 Ntrrogen 

- 2 3 7 8  TCDD 

- 12378 PeCDD 
- 123478 HxCDD 
- 123678 H x C D D  

- 123789 H x C D D  

- 1234678 H p C D D  

- 2378  TCDF 
- 12378 PeCDF 
- 23478 PeCDF 
- 123478 H x C D F  

- 123678 HXCDF 

- 234678 HXCDF 

- 123789 H x C D F  
- 1234678 HpCDF 
- 1234769 HpCDF 
- O C D F  

Envisage 
Environmental 
Incorporated 
E,"d,",%:&EsM, Ohio 44286 
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- L.2 aarnp~e uare &W-,-" 1 a 1V 
. . .  - . -  . . 
~ .~ . . .  
. . .  client Name W W a H  A LCOq 5 

hmeh 

Tare Weights - a? 
H b4 

Facility Name Sample Turnaround 3 

Location AM% IN Final Weickts 33 
- - 

] I 
3 

i 

.1 

= c - i ;  - - -  
= 

1 pm 

L - 

2 [: 
; k i  

- 

t 

Run # 

Case # 

Moisture Collected 

lrnpinger W'S 

finalvol 
- Initial vol - 

Net vol 

Silica Gel 

lmpinger # 

Finalwt 
- initial wt 

Ne!wt 

Particulate 

Probe Wash Eeaker rr" 

N mf€ volume, ml 

Final wt 
- Initial wl  

> 

Net wt 

7 

Filter # 

N0NC Final wt 
- Initial wt aqr - i 

Net wt 

lmpingers Beaker $ 

Final wt 
- Initial wt - 

Net wt 
w e  - udl. rarrra.\ma-a la0 ~ L W *  

I 
I 

USEPA Reference Method 

I 1 %  
I 

4 26 
3 I Field Elanks 

I 4th case 

g2Sov 

~ 1 S w l  
2 c o ~  

154 

1,So7 

1-2 

21s 
DO-( 

JeM 

7 
1m.d 

LOO 

0 d  

dcOd 

1Og,( 
loo,( 

8.4 

II 
237*9, 
230.2 3 

7.?1 

W 

a- - 

- - 
W 

- 

s 

# 

I Jaok 

l oo4  
I 00-t 

0 ~ 1  

Y 
39.2, 

2 3 0 . 2 ~  

9- oa 

# 

> 

# 

? 

# 

Y 
3 3B.91 
2 3 0 . 2 ~  

9.7 3 

# 

> - 

# 

# 

Y,So, 

1-2' 
2 1 q d  
200-1 

28-1 

Y 
R 

L- 

W 

= 

* 
W 

i 



A .- aarl l f~e bdie b W 1 "  6 . J  

tnablr 

client Name kJ AEA fl A uo YS Tare Weichts 
\a I 1  

5f3  - 
Facility Name Sample Turnaround 3- 
Location A u  HT lu Final We!chts SB - 

- - 

1 pJ 
F 

- - 
- C .  - - -  
; 

0 ,  
c - 

a E i  

USEPA Referencz Method 

Run # \ I  2 
Case # 

Moisture Coilecied 

lmpinger #'s 

Enalvol 
- Initid vol - 

Net vol 

Silica Gel 

lmpinger # 

Enslw! 
- Initial wt 

I 

1.4 376 
I.33%q3 
> 

. I  6279 

iT p 

4 Zq 
3 I Field Elnnks 

1 4th case 

I *  v40qj 
1.3317 4 
t I0S2, 

# 

F i n a l ~  
- Initial wt - 

Netwt 

lmpingers Beaker # 

Final wt 
- Initial *,vt 

Net wt 
~ W U  - Lldla r O r m \ m a - a  ma ~ L W W  

I 
N o 3  1 
MA 
1-2 

210.~ 
2m.J 

l O J  

# 
i 

,6496, 
<q 62% 

d 

* 7 d ~ Y a  

# 

u mndq / 
Hz  SO^ 
3-q 

I 4 O d  
200  - 1 

-16 - 1  

g h o q /  
k50, 
3-q 

200-1 
Zoo-( 

hod 
'$4 
1-2 

208.4 
m!.J 

Ye02 

A&€TDNE 

# 

-==I 
s f  
101 vz97j 
= . 0 20t2 

#966 

Net 

Particulate 

Probe Wash Eeaker # 
volume, ml 

Find 
- in"a1 wt - 

Net wt 

Filter # 

5 
2 3S.0) 
230.2 3 

Y. 8, 

A&E~ON& 

k 
4?.y7771 
4 ?.%'?/j - . 0 2 0 1 ~  

a 

5.1, 

A-g€ 

# 
6s' 

I 0 0 . 3 ~ 0 ~ ~  
l 0 b . 3 2 9 0 ~  

- 
0 I O Y j  ' 

x q g d  

8-1 

Kfir oq / 
ICsOq 
3-'f 

2004 

Zoo J 

- 

P w 

- 

# 

uNo3 / 
h . 0 ~  

1-2 

2@0-1 
200.4 

0-1 0 4  04 

5 
235.3) 
2 jo.2.) 

G 
23 Y.2i 
230 .z~  



- - sample uare - - 7 - b b - 3 3 

Client Name W hBAa ALL 07 5 

r . - Facility Name 

Location 

Tare Weights 

Sample Turnaround 

Final Weichts 

f 

USEPA 

Run # I I 
Case  # 

Moisture Collected 

lmpinger #'s 

Final vol 
- Initial vol 
- 

Net vol 

Silica Gel 

lmpinger # 

Rnz'wl 
- lnitizl wt 

Net wt 

1 - 3 

205,i 
200-1 

5-1 

Y 

234% 
2 330,2, 

V*Y$ . 

Reference Method4 

2 

1- 3 

202 41 
200 4 

2 4  

4 

2 3 3.9% 
230-2 j 

3' 7% 

dmc//nulw~ 

23 

ma. 
# 
IW-4 

-- 

3 

J 

30b) 

, 

Particulate wWC 

Field Elanks 

--L+-A- # 21 

1 

# 

Probe Wash Beaker # 
volume, ml 

Final wt 
- Initial wt - 

Net wt 

Filter # 

Final wt 
- Initial wt - 

Net wt 

lmpingers Beaker rr" 

Final wt 
- Initial wt 

Net wt 
2.8 . uala rarrmuna->.a.  

# 
q 0 J  

1 4th case 

a 

l7 a 

> 

# 

* - 

& 

# 

1- 3 

2 0 5 4  
zoom4 

S-4 

4 

23'/.Sa 

230e23 

4. 3ej 

--wd 

My. -3 
# 
@J 1 
yo-I 

P 

9 x 1  G 

.i 

# 

-- 

m u ,  

J 

-4 
c.-I 

,Y 2 4  

. . 

# 



AUX HEATER Run 1 
DAY 3 4/6/95 Antimony 

Beryllium 
Cadmium 
Chromium 
Cobalt 
Lead 
Manganese 
Nickel 
Arsenic 
Mercury 
Selenium 

AUX HEATER Run 1 
DAY 3 4/6/95 Antimony 

Beryllium 
Cadmium 
Chromium 
Cobalt 
Lead 
Manganese 
Nickel 
Arsenic 
Mercury 
Selenium 

AUX HEATER Run 1 
DAY 4 4/7/95 Antimony 

Beryllium 
Cadmium 
Chromium 
Cobalt 
Lead 
Manganese 
Nickel 
Arsenic 
Mercury 
Selenium 

Result EQL Blank 
9 9 25 

0.57 0.5 
42.4 1.25 
83.6 2.5 
4.21 2.5 
277 12.5 
162 1.25 

58.2 5 
EQL 12.5 

6.6 0.5 
EQL 12.5 

Result EQL Blank 
34 2 5 

4.54 0.5 
19.5 1.25 
61.8 2.5 
EQL 2.5 
116 12.5 
114 1.25 

30.1 5 
25.3 12.5 
4.3 0.5 

EQL 12.5 

Result EQL 
2 8 

4.38 
20 

42.1 
EQL 
85.4 
78.7 
14.8 
19.6 
EQL 
EQL 

Blank 
25 

0.5 
1.25 
2.5 
2.5 

12.5 
1.25 

5 
12.5 
0.5 

12.5 

Corrected 
EQL 9 9 
EQL 0.57 
EQL 42.4 
32.5 51.1 
2.7 1.51 

7.75 269.25 
26.5 135.5 

7.3 
EQL 
EQL 
EQL 

Corrected 
EQL 34 
EQL 4.54 
EQL 19.5 

26.5 87.5 
7.3 22.8 

EQL 25.3 
EQL 4.3 
EQL 1 1 2.5 1 

Corrected 
E QL 2 8 
EQL 4.38 
EQL 20 
33.6 8.5 

EQL 19.6 
EQL 1 0.5 1 

Single line rectangle surrounding data signifies the Estimated Quantitation Level (EQL) value 
is used. 

Double line rectangle surroungding data signifies Estimated Quantitation Level (EQL) value 
was used due to blank subtraction from data result indicatinq a neqative number. 



. CERTIFICATE OF ANALYSIS 

Client : 

Envisage Environmental, Inc. 
P.O. Box 152 
Richfield, OH 44286 

Attn: Frank Hezoucky 

Wcrk Order # :  95-04-194 
Client Code: ENVISAGE 
Report Date: 05/16/95 
Work ID: Samples for HCl,ClZ,HF, and F 
Date Received: 04/18/95 - _ .-. _ . ~  - - ! .  - 

, . . . - . - . - 
Purchase Order: 1118 

. . . ,  i : . :  
" ~1 : L 

SXPLE IDENTIFICATION I - I' 
) -- - .-  

Lab Sample Lab Sample 
Number Descriution Number Descriution 
0 1 H2S04, AB Exit 1, RE # 1 02 H2S04, AB Exit 1, Run # 2 
03 H2S04, AB Exit 1, R m  # 3 0 4 H2S04, AB Exit 2, Run f 1 
05 H2S04, AB Exit 2, RL? # 2 0 6 H2S04, A3 Exit 2, Run f 3 
0 7 H2S04, BH Inlet (4/5j ,Run 1 0 8 H2S04, BH Inlet(4/5) ,Run 2 
0 9 H2S04, BH Inlet(4/5) ,Run 3 10 H2S04, BH Exit (4/5) ,Run 1 
11 H2S04, BH Exit (4/5) ,Run 2 12 H2S04, BH Exit (4/5),Run 3 
13 H2S04, FLUE, Run # 1 14 H2S04, FLUE, Run # 2 
15 H2S04, FLUE, Run # 3 16 H2S04, AUX HT IN, Run f 1 
17 H2S04, Am( HT IN, R u  # 2 18 H2S04, AUX HT IN, Run # 3 
19 H2S04, BH inlet (4/6) Run 1 2 0 H2S04, BH inlet (4/6) Run 2 
2 1 H2S04, BH inlet (4/7) Run 3 22 H2S04, BH Exit (4/6) Run 1 
2 3 H2S04, BH Exit (4/6) Run 2 2 4 H2S04, BH Exit (4/7) Run 3 
2 5 NaOH, FLUE, Run 1 2 6 NaOH, FLUE, Run 2 
2 7 NaOH, FLUE, Run 3 2 8 NaOH, Aux HT IN, Run 1 
2 9 NaOH, Aux HT IN, Rur,  2 3 0 NaOH, Aux HT IN, Run 3 
3 1 NaOH, BH Inlet, Run 1 3 2 NaOH, BH Inlet, Run 2 
3 3 NaOH, BH Inlet, Run 3 34 NaOH, BH Exit, Run 1 
3 5 NaOH, BH Exit , Run 2 3 6 NaOH, BH Exit, Run 3 

Data are reported on an as-received basis unless stated other- 
wise. Estimated Quazztitation Limits (EQL's) are listed for 
most analytes. EQL's are the lowest concentrations that can 
be reliably measured under routine laboratory conditions. 
Unless otherwise noted, method blanks had no targets found 
above their EQL's and results were not corrected for blanks. 

I ,  
V 

Certificate approved by 
Amy E. Nasr 



Work Order # 95-04-194 Ross Analytical Services, Inc 
38 

Reported: 05/16/95 

TEST METHODOLOGIES 

Chlorine was determined as chloride by ion chromatography as in EPA Method 26 
The result reported is the mean of duplicate analyses. 

Hydrogen chloride was determined as chloride by ion chromatography as in ETA 
Method 26. 

Hydrogen fluoride was determined as fluoride by ion chromatography as in EPA 
Method 26. 



work Order # 95-04-194 Ross Analytical Services, Inc 

Sample volume Method (s) : 

Lab No. Sam~le Description 
0 1A H2S04, AB Exit 1, Run # 1 
0 2A H2S04, AB Exit 1, Run # 2 
0 3A H2S04, AB Exit 1, Run # 3 
0 4A H2S04, AB Exit 2, Run # 1 
0 SA H2S04, AB Exit 2, Rm 3 2 
0 6A H2S04, AB Exit 2, Run # 3 
0 7A H2S04, BH Inlet (4/5) ,Run 1 
0 8A H2S04, BH Inlet(4/5),Run 2 
0 9A H2S04, BH Inlet(4/5) ,Run 3 
10A H2S04, BH Exit (4/5) ,Run 1 
11A H2S04, BH Exit (4/5) ,Run 2 
12A H2S04, BH Exit (4/5) ,Run 3 
13A H2S04, FLUE, Run # 1 
14A H2S04, FLUE, Run # 2 
15A H2S04, FLUE, Run # 3 
16A H2S04, AUX HT IN, R m  # 1 
17A H2S04, AUX HT IN, Run # 2 
18A H2S04, AUX HT IN, R m  # 3 
19A H2S04, BH inlet (4/6) Run 1 
2 0A H2S04, BH inlet (4/6) Run 2 
2 1A H2S04, BH inlet (4/7) Run 3 
2 2A H2S04, BH Exit (4/6) Run 1 
23A H2S04, BH Exit (4/6) Run 2 
2 4A H2S04, BH Exit (4/7) Run 3 
2 5A NaOH, FLUE, Run 1 
2 6A NaOH, FLUE, Run 2 
2 7A NaOH, FLUE, Run 3 
2 8A NaOH, Aux HT IN, Run 1 
2 9A NaOH, Aux HT IN, Run 2 
3 0A NaOH, Aux HT IN, Run 3 
3 1A NaOH, BH Inlet, Run 1 
3 2A NaOH, BH Inlet, Run 2 
3 3A NaOH, BH Inlet, Run 3 
3 4A NaOH, BH Exit, Run 1 
3 5A NaOH, BH Exit, Run 2 
3 6A NaOH, BH Exit, Run 3 

Result 
174 
230 
244 
268 
2 8 3 
2 8 6 
202 
210 
224 
2 12 
206 
2 0 7 
210 
185 
240 
215 
230 
215 
210 
200 
205 
200 
170 
205 
100 
9 7 
112 
104 
104 
102 
104 
100 
102 
106 
102 
104 

Units 
Total mL , 

Total mL 
Total mL 
Total mL 
Total mL 
Total mL 
Total mL 
Total mt 
Total mt 
Total mL 
Total mL 
Total mL 
Total mL 
Total mL 
Total mL 
Total mL 
Total mL 
Total mL 
Total mL 
Total mL 
Total mL 
Total mL 
Total mL 
Total mL 
Total mL 
Total mL 
Total mL 
Total mL 
Total mL 
Total mL 
Total mL 
Total mL 
Total mL 
Total mL 
Total mL 
Total mL 

39 
Reported: 05/16/95 
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Work Order # 95-04-194 Ross Analytical Services, Inc Reported: 05/16/95 

- - 

HF by EPA Method 26 Method(s) : EPA 26 

Lab No. Sample Description Result Units 
H2S04, FLUE, Run # 1 13A <EQL Total mg HF 13 

14A H2S04, FLUE, Run # 2 <EQL Total mg HF 
15A H2S04, FLUE, Run # 3 cEQL Total mg HF 13 

13 / 
- -HHZS04;-AUX-RTIN,un K 1  <EQL Total mg HF 13 

17A H2S04, AUX HT IN, Run # 2 < EQL Total mg HF 13 v' 
18A H2S04, AUX HT IN, Run # 3 <EQL Total mg HF 13 

-2m4, BH lnlet (4/'6) Run 1 <EQL Total mg HF 
20A H2S04, BH inlet (4/6) Run 2 cEQL Total mg HF 

W 2 1A H2S04, BH inlet (4/7) Run 3 <EQL Total mg HF 
:: J 

.- 13 
- -2 2A - H2 S04-,-BK-Ex'=--C4T6TRunRunf cEQL Total mg HF 

I 23A H2S04, BH Exit (4/6) Run 2 c EQL Total mg HF 
2 4A 

I H2S04, BH Exit (4/7) Run 3 <EQL Total mg HF 
:: J 
13 

- - 

HC1 by EPA Method 26 Method(s1: EPA 26 

Lab No. Samole Description Result Units m& 
0 1A H2S04, AB Exit 1, Run # 1 cEQL Total mg HC1 

R 0 2A H2SC4, AB Exit 1, Run # 2 73.1 TotalmgHCl 1.3 
9 03A H2S04, AB Exit 1, Run # 3 106 Total mg HC1 

/ 
1.3 

= ---- 
- i .  

0 4A HTS04, AB Exlt 2, Run # 1 214 Total mg HC1 1.3 
- - -  
1 0 5A H2S04, AB Exit 2, Run # 2 438 Total mg HC1 1.3 / 

0 6A H2S04, AB Exit 2, Run # 3 350 Total mg HC1 1.3 
i --I--.- 0 7 A - - H 2 ' m B H  L ~ L  e t (Pm , ~ u n  1 CEUL Total mg HCL 1.3 

0 8A H2S04, BH 1nlet (4/5) ,Run 2 22.9 TotalmgHCl 1.3 
- r -  0 9A H2S04, BH Inlet(4/5) ,Run 3 12.0 Total mg HC1 -- 1.3 

IUA- - - -RZS04-;IBK F-Z=-(-475 R k  1 , 42.4 ~ 0 t a L 1  
1 1.A H2S04, BH Exit (4/5),Run 2 113 Total mg HC1 1.3 Y' 

12A H2S04, BH Exit (4/5) ,Run 3 86.0 Total mg HC1 1.3 - - - - - - - - - 
13A H2S OTFL--~&~#-T--- ~ Q L  Total mg HC1 13 
14A H2S04, FLUE, Run # 2 <EQL Total mg HC1 
15A 

13 / 
H2S04, FLUE, Run # 3 226 Total mg HC1 13 

16A HZ- LN, Kun # 1 11 'LotaL mg HLL 
17A H2S04, AUX HT IN, Run # 2 <EQL Total mg HC1 "i ,,, H2S04, AUX HT IN, Run # 3 

:: 1 
70 Total mg HC1 ; &-- 13 

19A ~ 2 ~ 0 4 , ~ ~ x e t ( 4  /6) Run 1 108 Total mg HC1 
2 OA H2S04, BH inlet (4/6) ~ u n  2 CEQL Total mg H C ~  
2 IA H2S04, BH inlet (4/7) Run 3 20 Total mg HC1 13 

:: I/ 

- ----.--- 
2 2A H2S04, BH Exit (4/6) Run 1 76 Total mg HC1 
2 3A H2S04, BH Exit - (4/6) Run 2 41 Total mg HC1 

L 2 4A H2S04, BH Exit (4/7) Run 3 38 TotalmgHCl 
:: J 
13 



Work Order # 95-04-194 Ross Analytical Services, Inc 
41 

Reported: 05/16/95 

- - 
CL2 by EPA M e t h o d  2 6  Method(s1 : E P A  26 

r .  

Lab No. Sample Descri~tion Result Units rn 
- ~- 2  5A NaOH, FLUE, Run 1 cEQL T o t a l  mg C 1 2  0 . 0 8  

2  6A NaOH, FLUE, Run 2  cEQL T o t a l  mg C 1 2  0 . 0 8  / 
2  7A NaOH, FLUE, Run 3 CEQL T o t a l  mg C 1 2  0 . 0 8  --. --.- .-..--- 
2  8A NaOH, Aux HT I N ,  Run 1 0 . 0 8  T o t a l  mg C 1 2  0 . 0 8  
2 9A NaOH, Aux HT I N ,  Run 2  cEQL T o t a l  mg C 1 2  

, - 
0 . 0  / 

3  0A NaOH, Aux HT I N ,  Run 3 1 . 4 6  T o t a l  mg C 1 2  -- - - - 0 . 0 8  
3 1A NaOH, BH I n l e t ,  Run 1 0 . 7 9  T o t a l  mg C 1 2  0 . 0 8  ,,/ l a  32A NaOH, BH I n l e t ,  Run 2  cEQL T o t a l  mg c 1 2  0 . 0 8  

3 @ 3 3A NaOH, BH I n l e t ,  Run 3 cEQL T o t a l  mg C 1 2  - . . -. 
0 . 0 8  

3 4A NaOH, BH E x i t ,  Run 1 0.29  T o t a l  mg C 1 2  0 . 0 8  
. ,  

- . -  3 5A NaOH, BH E x i t ,  Run 2  0 . 1 1  T o t a l  mg C 1 2  0 .08  
3 6A NaOH, BH E x i t ,  Run 3 0 . 2 1  To ta l  mg C 1 2  0 . 0 8  

J 
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SAMPLE ANALYSIS 42  

Environmental 
REQUEST FORM 

PURCHASE ORDER NUMBEFI Incorporated 
P.O. Bax 152 Richfield. Oho 44286 
Phone: (216) 5260990lFax: 52E-8555 

, . 
LABORATORY NAME ! ' 

- 
mi5 , ,Nhc-'tnc.+L 

ADDRESS \d 

EEl JOB NUMBER EEI SECTION ID. 

NUMBER OF SAMPLES I N P E  OF SAMPLES 
I 

(216) 526-8555 5 Initial for approval 

WHITE - REMAINS WITH SAMPLUS YELLOW - LOG COPY PINK - FILE COPY GOLDENROD - LAB COPY 

REPORT RESULTS TO: 

SAMPLES DELIVERED TO: 

I 
ANALYSIS REQUESTED 

P ~ A L \ I X  o-@ 
f r  //tid 

( V L C J A . ~  210 

a-@ 
Hq &2b 

HF 

a@ 
C!lt W 2 6 -  

Samples Rec'd. by Courier 

SAMPLE ID 

O P15Qq aid 
(u l  J + I  
9-q-qs M a r '  

3 /+,So, *IN 
p r c ~ d l  
q-q-4s ~ a u n  

6 fllScq .IN 
PfJ 4 3  
q-q -1; w ~ n  

gk$cy 1 ' E J  
12rcr;j 1 

WAIT z y.5-45 A-0.- 'a& ,. . IN 
L 7 
euNti.r 

4-5-45 A9GLlf l  

3 klScy , IN 
btfi * 3  

3 ' 4 - 4 5  Af3alrZ 
'9 I+&Oq .IN 

w*r 
y-s-4s w l ~ m  

19 h 5 0 y .  /U 
& U E I ~ ~  

y - 5 -4 s 8 t f f ~ ~  
9 Ct50q 1 aJ . 

q%$-Bt~ 8 4  IN-^ 

SPECIAL INSTRUCTIONS 

dud +D& 
*LOW h - t L  

w k~ p ; n p .  

SAMPLE VOLUME 

170 -1 

2zSd 

~ ' i 0 - l  

2 b 5 d  

2 

L% A 

I f@-( 

210 4 
7 

> 2 C A  
Date Time 

Time 

I+ 
Time 

4 / 7 5  
Date 

l l-4 p 
Samples Relinquishd by Courier L V 
(Signature) 

Samples Relinquished for Analysis 

(Signature) 

(si~nalure) 

Samples Rec'd. by Laboratory 

(signature) /& dqa 5& & 
Samples Rec'd. for Analysis 

(Signature) 

NOTES: I request that results be submitted by. 



Envisage 
Environmental 
Incorporated 
P 0. Box 152 R~chfleld. Ohlo 44286 
Phone. (216) 526-09901Fax: 526-3555 - -  I 1 1 1  w 

LABORATORY NAM REPORT RESULTS TO: 
- LGSS ,+tf h~Ync4 L 

ADDRESS 

SAMPLE ANALYSIS 43 

REQUEST FORM PURCHASE ORDEFl NUMBEFl 

/ I /  6? I 

I I 

I request that results be submitted by 

I 
Y SAMPLES DELIVERED TO. €El JOB NUMBER 9 5- i zS j  EEI SECTION ID 

I 

Samples Relinquished for Analys~s 

(Signature) 

- - 

Initial for aoomval 

NUMBER OF SAMPLES 

Samples Rec'd. for Analysis 

(Signature) 

-- 

WHITE - REMAINS WITH SAMPLUS YELLOW - LOG COPY PINK - FILE COPY GOLDENROD - LAB COPY 

TYPE OF SAMPLES 

- SAMPLE ID 

i9 , f N k&cy 

NOTES: 

SAMPLE VOLUME 

Dlr-l'f l 
y-S-qr  &tei~' 

m 4  KL 

Samples Rec'd. by Couner 

ANALYSIS REQUESTED SPECIAL ~NSTRUC~ONS 

Date Time 

(S~gnature) 

Samples Rellnqu~shed by ~ o u n e r l  

(S~gnature) 

Samples Rec'd. by Laboratory 

(Slgnature) 3 &I& 



.- LL 
. . - . -  . . 
. . .  
. . 

SAMPLE ANALYSIS 

WHITE - REMAINS WITH SAMPLEIS YELLOW - LOG COPY PINK - FILE COPY GOUIENROD - LAB COPY 

'i IO~J& & 
FAX: (216) 526-8!j55 

% 
Initial for approval 

( - 
L 

C - 

- d 

I 



CERTIFICATE OF ANALYSIS 

Client : 

. ~ 

Envisage Environmental, Inc. 
P.O. Box 152 
Richfield, OH 44286 

Attn: Frank Hezoucky 

Work Order # :  95-04-224 
Client Code: ENVISAGE 
Report Date: 05/16/95 
Work ID: Samples for C12,HCl) and HF 
Date Received: 04/20/95 

2 e Purchase Order: 1118 

SAMPLE IDENTISICATION 

Lab Sample 
Numb e r Description 
0 1 0.1 N H2S04 Blank, Day 1 

, - 
. - .  03 0.1 N H2S04 Blank, Day 3 

? C 05 0.1 N HaOH Blank, Day 3 

Lab Sample 
Number Descriution 
02 0.1 N H2S04 Blank, Day 2 
04 0.1 N H2S04 Blank, Day 4 
0 6 0.1 N HaOH Blank, Day 4 

Data are reported on an as-received basis unless stated other- 
wise. Estimated Quantitation Limits (EQL's) are listed for 
most analytes. EQL's are the lowest concentrations that can 
be reliably measured under routine laboratory conditions. 
Unless otherwise noted, method blanks had no targets found 
above their EQL's and results were not corrected for blanks. 

~ertif &ate approved by 
Amy E. Nasr 



4 6  
Work Order # 95 -04 -224  R o s s  Analytical S e r v i c e s ,  Inc Reported: 05/16/95  

TSST METHODOLOGIES - 

Chlorine was determined as chloride by ion chromatography as in EPA Xethod 2 6 .  
The result reported is the mean of duplicate analyses. 

- . -  
Hydrogen chloride was determined as chloride by ion chromatography as in EPA 
Method 2 6 .  

Hydrogen fluoride was determined as fluoride by ion chromatography as in EPA 
> . Method 2 6 .  

d 
i n 
j f s  
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47 
Work Order # 95-04-224 Ross Analytical Services, Inc Reported: 05/16/95 

Sample volume Method(s1 : 

L a b  No. Samole Description Result 

0 1A 0.1 N H2S04 Blank, Day 1 2 0 0 
0 2A 0.1 N H2S04 Blank, Day 2 200 
03A 0.1 N H2S04 Blank, Day 3 2 0 0 
04A 0.1 N H2S04 Blank, Day 4 200 
0 5A 0.1 N HaOH Blank, Day 3 102 
0 6A 0.1 N HaOH Blank, Day 4 102 

HF by EPA Method 26 Method(s): EPA 26 

Units 
Total mL 
Total mL 
Total mL 
Total mL 
Total mL 
Total mL 

L a b  No. Sample Description Result Units 

0 1A 0.1 N H2S04 Blank, Day 1 c EQL Total mg HF 
0 2A 0.1 N H2S04 Blank, Day 2 cEQL Total mg HF 
0 3A 0.1 N H2S04 Blank, Day 3 cEQL Total mg HF 
04A 0.1 N H2S04 Blank, Day 4 cEQL Total mg HF 

HC1 by EPA Method 26 Method(e1 : EPA 26 

Lab No. Samle Description Result Units 

0 1A 0.1 N H2S04 Blank, Day 1 cEQL Total mg HC1 
0 2A 0.1 N H2S04 Blank, Day 2 cEQL Total mg HC1 
03A 0.1 N H2S04 Blank, Day 3 cEQL Total mg HC1 
0 4A 0.1 N H2S04 Blank, Day 4 cEQL Total mg HC1 

CL2 by EPA Method 26 Method(e1 : EPA 26 

L a b  No. Samle Description Result Units 

0 5A 0.1 N HaOH Blank, Day 3 <EQL Total mg C12 
0 6A 0.1 N HaOH Blank, Day 4 cEQL Total mg C12 



date 

FAX: (216) 526-8555 

Envisage 
Environmental SAMPLE ANALYSIS 4 8  
Incorporated REQUEST FORM PURCHASE ORDER NUMBER 
P.O. Box 152 Richfield. Ohio 44286 
Phone: (216) 5260990tFar: 52W55i  

LABORATORY NAME REPORT RESULTS TO: 

Initial tor amroval 

ADDRESS 
PDSS &EJA Lq -7i LAL 

EEI JOB NUMBER EEI SECTION ID. --__. 

4s-rzs s 1 .  
TYPE OF SAMPLES 

W U I C S  

WHITE - REMAINS WITH SAMPWS YELLOW - LOG COPY PINK - FILE COPY GOLDENROD - LAB COPY 

- . SAMPLES DELIVERED TO: 

qi" 0 L 5  

SAMPLE ID 

ALL i3UEJKS 
-/ - SAMPLE VOLUME 

 IN AJa08 100 .,I 

L/~amples Relinquished by Sampler 

ANALYSIS REQUESTED A 

/ 

SPECIAL INSTRUCTIONS 

5 

#%wir -7 y- Y4-5' 

- 

- LMA . 

Time 

(Signature) 

Samples Relinquished by Couri 

I request that results be submitted by: 

Samples Rec'd. by Laboatory Date 

Date 

(Signature) (Signature) 

Samples Relinquished for Analysis Samples Rec'd. for Analysis 

(Signature) (Signature) 

Time 

l ime 



CERTIFICATE OF ANALYSIS 

Client : 

Envisage Environmental, Inc. 
P.O. Box 152 
Richfield, OH 44286 

Attn: Frank Hezoucky 

Work Order #:  95-04-177 
Client Code: ENVISAGE 
Report Date: 05/09/95 
Work ID: Multi-metals train 
Date Received: 04/17/95 

Purchase Order: 1118/Job #95-1253 

SMPLE IDENTIPICATION 

Lab Sample Lab Sample 
Number Description Number ~ ( b  -417 o2 

Descri~tion 
0 1 Comgosite-Flue-Run 3 Composite-Aux Ht IN-Run 1 
03 Composite-Aux Ht' IN-Run 2 0 4 Composite-Aux Ht IN-Run 3 
05 Composite-BH Inlet-Xun 1 06 Composite-BH Inlet-Run 2 
07 Composite-BE Inlet-Run 3 08 Composite-BR Exit-Run 1 
09 Composite-BH Exit-Run 2 10 Composite-BH Exit-Run 3 

Data are reported on an as-received basis unless stated other- 
wise. Estimated Quantitation Limits (EQL's) are listed for 
most analytes. EQL1s are the lowest concentrations that can 
be reliably measured under routine laboratory conditions. 
Unless otherwise noted, method blanks had no targets found 
above their EQL1s and results were not corrected for blanks. 

This report was revised 05/08/95 to add the results for 
Mercury and Selenium for sample 95-04-177-07 which were 
inadvertantly deleted from the original. 

certificate approved by 
Amy E. Nasr 



Work Order # 95-04-177 Ross Analytical Services, Inc 
50 

Reported: 05/02/95 

COMMENTS 

Samples lab numbers OIA, 07A,  08A, 09A, and 10A analyzed for Antimony had to be 
diluted and analyzed by Method of Standard Addition by Graphite Furnace per 
the method due to heavy matrix interferences. The remaining samples were 
analyzed by ICP. All samples were analyzed by Graphite Furnace for Arsenic and 
results were also determined by Method of Standard Addition due to matrix 
interferences. Selenium data has been reported from 1 to 10 dilutions on the 
samples. EQLs have been elevated accordingly when warranted. 



Work Order # 95-04-177 Ross Analytical Serv ices ,  Inc 
5 1  

Reported: 05/02/95 

TEST METHODOLOGIES 
- .- 

Mercury was determined in aqueous samples and leachates by cold vapor atomic 
absorption after acid/permanganate digestion as in EPA Methods 245.1 and 7470. 
A single analysis was performed unless otherwise noted. 

"Multi-metals train" samples were prepared for analysis according to 
"Methodology for the Determination of Metals Emissions in Exhaust Gases from 
Hazardous Waste Incineration and Similar Combustion Processes", 40 CFR 266, 
Appendix IX, Section 3.1. Prepared samples were analyzed by Inductively Coupxed 
Plasma Emission Spectroscopy (ICP) as in EPA Method 6010A, unless otherwise 
noted. 

-e 
Antimony was determined by graphite furnace AA as in EPA Methods 204.2 and 7041. 

Arsenic was determined by graphite furnace AA as in EPA Methods 206.2 and 7060. 

-- Selenium was determined by graphite furnace AA as in EPA Methods 270.2 and 7740. 



52 
Work Order # 95-04-172 Ross Analytical Services, Inc Reported: 05/01/95 

Sample Description: Composite-Flue-Bun 1 Lab No.: 13 

Analyte Description 
Beryllium by ICF 
Cadmium by ICP 
Chromium by ICP 
Cobalt by ICP 
Lead by ICP 
Manganese by ICP 
Nickel by ICP 
Antimony by GFAA 
Arsenic by GFAA 
Mercury by CVAA 
Selenium by GFAA 

Result 
4.5 

7.78 
35.8 
cEQL 
68.7 
41.2 
8.3 
9.9 

23.8 
<EQL 
cEQL 

Units - .  

Total ug 
Total ug 
Total ug 
Total ug 
Total ug 
Total ug 
Total ug 
Total ug 
Total ug 
Total ug 
Total ug 

Sample Description: Composite-Flue-Run 2 Lab No.: 14 

Analvte Descri~tion 
Beryllium by ICP 
Cadmium by ICP 
Chrcmium by ICP 
Cobalt by ICP 
Lead by ICP 
Manganese by ICP 
Nickel by ICP 
Antimony by GFAA 
Arsenic by GFAA 
Mercury by CVAA 
Selenium by GFAA 

Result 
4.7 

9.82 

Units 
Total ug 
Total ug 
Total ug 
Total ug 
Total ug 
Total ug 
Total ug 
Total ug 
Total ug 
Total ug 
Total ug 



Work Order # 95-04-177 Ross Analytical Services, Inc 53 
Reported: 05/02/95 

Sample Description: 

Analyte Description 
Beryllium by ICP 
Cadmium by ICP 
Chromium by ICP 
Cobalt by ICP 
Lead by ICP 
Manganese by ICP 
Nickel by ICP 
Antimony by GFAA 
Arsenic by GFAA 
Mercury by CVAA 
Selenium by GFAA 

Sample Description: 

Analvte Description 
Antimony by ICP 
Beryllium by ICP 
Cadmium by ICP 

' Chromium by ICP 
Cobalt by ICP 
Lead by ICP 
Manganese by ICP 
Nickel by ICP 
Arsenic by GFAA 
Mercury by CVAA 
Selenium by GFAA 

Analvte Description 
Antimony by ICP 
Beryllium by ICP 
Cadmium by ICP 
Chromium by ICP 
Cobalt by ICP 
Lead by ICP 
Manganese by ICP 
Nickel by ICP 
Arsenic by GFAA 
Mercury by CVAA 
Selenium by GFAA 

Composite-Flue-Run 3 Lab No.: 01 

Result 
4.53 
10.4 
32.9 
cEQL 
69.9 
203 
6.6 
cEQL 
12.6 
<EQL 
cEQL 

Units 
Total ug 
Total ug 
Total ug 
Total ug 
Total ug 
Total ug 
Total ug 
Total ug 
Total ug 
Total ug 
Total ug 

Composite-Aux Ht IN-Run 1 Lab No. : 02 

Result 
9 9 

0.57 
42.4 
83.6 
4.21 
277 
162 

58.2 
cEQL 
1.5 
<EQL 

Units 
Total ug 
Total ug 
Total ug 
Total ug 
Total ug 
Total ug 
Total ug 
Total ug 
Total ug 
Total ug 
Total ug 

Composite-Aux Ht IN-Run 2 Lab No.: 03 

Result 
34 

4.54 
19.5 
61.8 
<EQL 
116 
114 

30.1 
25.3 
1.5 
<EQL 

Units 
Total ug 
Total ug 
Total ug 
Total ug 
Total ug 
Total ug 
Total ug 
Total ug 
Total ug 
Total ug 
Total ug 



Work Order # 95-04-177 Ross Analytical Services, Inc 
54 

Reported: 05/02/95 

Sample Description: Composite-Aux Et IN-Run 3 Lab No.: 04 

Analyte Descriotion 
Antimony by ICP 
Beryllium by ICP 
Cadmium by ICP 
Chromium by ICP 
Cobalt by ICP 
Lead by ICP 
Manganese by ICP 
Nickel by ICP 
Arsenic by GFAA 
Mercury by CVAA 
Selenium by GFAA 

Result 
2 8 

4.38 
2 0 

42.1 
<EQL 
85.4 
78.7 
14.8 
19.6 
cEQL 
cEQL 

Units 
Total ug 
Total ug 
Total ug 
Total ug 
Total ug 
Total ug 
Total ug 
Total ug 
Total ug 
Total ug 
Total ug 

Sample Description: Composite-BH Inlet-Run 1 Lab No.: 05 

Analvte Descri~tion 
Antimony by ICP . 
Beryllium by ICP 
Cadmium by ICP 
Chromium by ICP 
Cobalt by ICP 
Lead by ICP 
Manganese by ICP 
Nickel by ICP 
Arsenic by GFAA 
Mercury by CVAA 
Selenium by GFAA 

Samrile Descriotion: 

Analvte Descriotion 
Antimony by ICP 
Beryllium by ICP 
Cadmium by ICP 
Chromium by ICP 
Cobalt by ICP 
Lead by ICP 
Manganese by ICP 
Nickel by ICP 
Arsenic by GFAA 
Mercury by CVAA 
Selenium by GFAA 

Result 
428 
8.78 
12 8 
164 
cEQL 
865 
409 
94.8 
52.8 
9.4 

44.5 

Units 
Total ug 
Total ug 
Total ug 
Total ug 
Total ug 
Total ug 
Total ug 
Total ug 
Total ug 
Total ug 
Total ug 

Composite-BH Inlet-Run 2 Lab No.: 06 

Result 
12 9 
4.8 
67.0 
96.0 
cEQL 
397 
265 
7 3 

43.4 
2.3 

20.0 

Unite 
Total ug 
Total ug 
Total ug 
Total ug 
Total ug 
Total ug 
Total ug 
Total ug 
Total ug 
Total ug 
Total ug 



. ,  - .  . . .  

. . 
Work Order # 95-04-177 ROSS Analytical Services, Inc 

- - Sample Description: Composite-EH Inlet-Run 3 

Analvte Description Result 
- ~- Beryllium by ICP 9.89 

Cadmium by ICP 33.7 
Chromium by ICP 101 
Cobalt by ICP c EQL 

. . Lead by ICP 286 

9 Manganese by ICP 188 
Nickel by ICF ] Antimony by GFAA 
Arsenic by GFAA 
Mercury by CVAA 
Selenium by GFAA 

. - 
Sample Description: 

Analvte Description 
. . .  

Beryllium by ICP : E Cadmium by ICP 
1 

1 - Chromium by ICP 
- C ?  - - -  Cobalt by ICP 
z i -  
I &= Lead by ICP 

Manganese by ICP 
7 Nickel by ICP 

- - -  - F -  
Antimony by GFAA 
Arsenic by GFAA 
Mercury by CVAA 
Selenium by GFAA 

- - Sample Descri~tion: 

j E Analyte Description 
Beryllium by ICP 
Cadmium by ICP 
Chromium by ICP 

. - . Cobalt by ICP 
- .  Lead by ICP 

- Manganese by ICP 
Nickel by ICP 
Antimony by GFAA 
Arsenic by GFAA 
Mercury by CVAA 
Selenium by GFAA 

Composite-BH Exit-Run 1 

Result 
4.51 
5.45 
3 4 . 6  
cEQL 
225 

29.7 
9.9 
cEQL 
13.4 
cEQL 
cEQL 

Composite-BH Exit-Run 2 

Result 
4.44 
5.27 
3 6 . 6  
cEQL 
54.2 
172 
9.9 
cEQL 
18.8 
cEQL 
cEQL 

Lab No.: 07 

Units 
Total ug 
Total ug 
Total ug 
Total ug 
Total ug 
Total ug 
Total ug 
Total ug 
Total ug 
Total ug 
Total ug 

Lab No.: 08 

Units 
Total ug 
Total ug 
Total ug 
Total ug 
Total ug 
Total ug 
Total ug 
Total ug 
Total ug 
Total ug 
Total ug 

Lab No.: 09 

Units 
Total ug 
Total ug 
Total ug 
Total ug 
Total ug 
Total ug 
Total ug 
Total ug 
Total ug 
Total ug 
.Total ug 

Reported: 



Work Order # 95-04-177 Ross Analytical Services, Inc 
. - 

- L Sample Description: Composite-BH Exit-Run 3 Lab No.: 10 

Analvte Description 
Beryllium by ICP 
Cadmium by ICP 
Chromium by ICP 
Cobalt by ICP 
Lead by ICP 

- Manganese by ICP - 3  fl L\& 
Nickel by ICP 

r p Antimony by GFAA 
Arsenic by GFAA 
Mercury by CVAA 
Selenium by GFAA 

Result 
4.05  
4.97 
34.2 
cEQL 
36.1 
298 
11.9 
<EQL 
cEQL 
2.6 
cEQL 

Units 
Total ug 
Total ug 
Total ug 
Total ug 
Total ug 
Total ug 
Total ug 
Total ug 
Total ug 
Total ug 
Total ug 



Work Order # 95-04-177 Ross Analytical Services, Inc 

Sample volume Method(s) : 

Lab No. Sam~le Descri~tion 
01C HN03/H202-Flue-Run 3 
0 1D Acetone-Flue-Run 3 
02C HN03/H202-AU Ht IN-Run 1 
02D Acetone-Aux Ht IN-Run 1 
03C HN03/H202-AU Ht IN-Run 2 
03D Acetone-Aux Ht IN-Run 2 
04C HN03/H202-Aux Ht In-Run 3 
04D . Acetone-Aux Ht IN-2un 3 
05C HN03/H202-BH Inlet-Run 1 
0 5D Acetone-BH Inlet-Run 1 
06C HN03/H202-BH Inlet-Run 2 
0 6D Acetone-BH Inlet-Run 2 
07C HN03/H202-BH Inlet-Run 3 
0 7D Acetone-BH Inlet-Run 3 
08C HN03/H202-BH Exit-Run 1 
08D Acetone-BH Exit-RE 1 
09C HN03/H202-BH Exit-Run 2 
0 9D Acetone-BH Exit-Run 2 
1OC HN03/H202-BH Exit-Run 3 
10D Acetone-BH Exit-Run 3 

Result 
245 
52 
208 
6 5 
200 
6 6 
224 
5 5 
200 
9 5 
195 
12 5 
200 
165 
2 0 0 
5 0 
180 
8 5 
210 
6 5 

Units 
Total mL 
Total m L  
Total mL 
Total mL 
Total mL 
Total mL 
Total mL 
Total mL 
Total mL 
Total mL 
Total mL 
Total mL 
Total mL 
Total mL 
Total mL 
Total mL 
Total mL 
Total mL 
Total mL 
Total mL 

57 
Reported: 05/02/95 
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Envisage 
Environmental SAMPLE ANALYSIS 58 
Incorporated REQUEST FORM PURCHASE ORDER NUMBER 
P.O. Box 152 Richf~eld. Oh10 44286 
Phone: (216) 526-0990IFax: 526-8555 

- - 

REPORT RESULTS TO: 

SAMPLES DELIVERED TO: 

- 
LABORATORY NAME 

ps .whvnct.c 
ADORESS 

EEl JOB NUMBER EEI SECTION ID. 4 g-i 253 I 
NUMBER OF SAMPLES 

Sampler Samples Rec'd. by Couner 

Fl-S 

4lk4 

- 

I 

lYPE OF SAMPLES 

SAMPLE ID 

i i 

SAMPLE VOLUME ANALYSIS REQUESTED SPECIAL INSTRUCTIONS 

Samples Relinqushed by 

(Signature) 5 ~ @ ~ ~  of Y -[@ ( S i w u r e )  

Samples Relinqu~shed by Couhet- 

(S~gnature) 

Samples Relinqu~shed for Analysis 

(Signature) 

NOTES. I request that results be submmd by: - 
L - - 

date I 

FAX: (21 6) 526-8555 - 
\ - . 

Initla1 for approval \I 

WHlE - REMAINS W m  SAMPLEIS YELLOW - LOG COPY PINK - FILE COPY GOLOENROD - LAB COPY 

Samples Rec'd by Laboratory 

(S~~"UUW Lqha 
Samples Rec'd. for Amlyss 

(Signature) 

- 
Date l ime 

Date l ime  

< 
1 



- - 
Envisage 
Environmental SAMPLE ANALYSIS 59 

Incorporated REQUEST FORM 
P 0. Box 152 R~chf~eld. Oh0 U286 
Phone: (216) 5264990IFax: 526-8555 

PURCHASE ORDER NUMBER 

, ( r 
b 

c 
r 

C . 
-- 
- . 

lnnlal for approval 

WHITE - REMAINS WITH SAMPLEIS YELLOW - LOG COPY PINK - FILE COPY GOLDENROD - LAB COPY . \ 

-- 
REPORT RESULTS TO: 

SAMPLES DELIVERED TO: 

- - 
LABORATORY NAME 

, ,U%&jitc'Mer~- , 

- 
SAMPLE ID SAMPLE VOLUME Ln AM-ESTED SPECW- INSTFIUCTIONS 

i *ODRESS 
EEI JOB NUMBEFI EEI SECTION ID. 4 5 3 2 s  1 

I 

L C  

j -%y-r-qi  &BIT 210 

- t w z  
f @ y-7-45 FLUE 

d 3  ' 

Samplea Rec'd. by Couner 

NUMBER OF SAMPLES TYPE OF SAMPLES 

\ 

Date l ime 

- - 

l ime Samples Rellnqu~shed by ~ o u n e i  Samples Rec'd. by Laboratory 

Date 

NOTES. 

(S~gnature) 

Samples Rellnqulshed for Analysts 

(Signature) 

l ime 

I request that m u n s  be submaad by: 

(signature) Lmbln & 
Samples Rec'd. for Analpu 

(Signature) 



Environmental SAMPLE ANALYSIS 
f[sl Incorporated 

r n  

REQUEST FORM 
P 0 .  Box 152 Richfield. Ohlo 44286 
Phone: (216) 526-09901Fax: 5264555 

I - - 

PURCHASE ORDER NUMBER u u  - 
/ I /  6 

I UBOAATORY NAME 

- - 
ADDRESS 

. I 

EEI JOB NUMBEA EEI SECTION ID. 

I 

. . 
\: 

date V J 

E .- %52gg555 I 
, 
- 
-. 

4. 
Inllal for approval + 

REPORT RESULTS TO: 

SAMPLES DELIVERED TO. 

. - 

I 
NUMBER OF SAMPLES 

WHITE - REMAINS WITH SAMPLEIS YELLOW - LOG COPY PINK - ALE COPY GOLDENROD - LAB COPY 

TYPE OF SAMPLES I I 



- - 
- . -  . , 
. . .  Envisage 

SAMPLE ANALYSIS 

- 

- WHITE - REMAINS WITH SAMPWS YELLOW - LOG COPY PINK - FILE COPY GOUIENROD - LAB COPY 



- 
Envisage 
Environmental SAMPLE ANALYSIS /;9 - - 
Incorporated REQUEST FORM PURCHASE ORDER NUMBER 

P.O. Box 152 Rlchfield. Ohlo 44286 
Phone: (216) 52k099gtFu: 526-8555 

EEl JOB NUMBER EEI SECTION ID. SAMPLES DELIVERED TO: 

NUMBER OF SAMPLES TYPE OF SAMPLES I 

- - 

date ;/ 

(Signature) 

FAX. (216) 5268555 

5 M i d  for approval .- I\ 

(Signature) 

WHITE - REMAINS WITH SAMPLUS YELLOW - LOG COPY PINK - FILE COPY GOUIENROD - LAB COPY 
. 

i 
- 

NOTES: I request that results be submitted by: 



6 h  e.. . - ............ -- . . . . . . . . . . . . . . .  

p D %  d.7-d . . . . . .  
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CERTIFICATE OF ANALYSIS 

Client : 

Envisage Environmental, Inc. 
P.O. Box 152 
Richfield, OH 44286 

Attn: Frank Hezoucky 

Purchase Order: 1118/Job t95-1253 

Work Order #: 95-04-178 
Client Code: ENVISAGE 
Report Date: 04/27/95 
Work ID: Multi-metals train 
Date Received: 04/17/95 

SAMPLE IDENTIFICATION 

Lab Sample 
Number Descri~tion 
01 -04-AB Exit 1-Run 1 
0 3 KMn04-AB Exit 1-Run 3 
05 KMn04-AB Exit 2-Run 2 
0 7 -04-BH Inlet-Run 1 
0 9 -4-BH Inlet-Run 3 
11 -04-BH Exit-Run 2 
13 KMn04-Flue-Run 1 
15 -04-Flue-Run 3 
17 KMnO4-Awr Ht In-Run 2 
19 -04-BH Inlet-Run 1 
2 1 -4-BH Inlet-Run 3 
23 KMn04-BH Exit-Run 2 

Lab S a ~ l e  
Number Descri~tion 
02 -04-AB Exit 1-Run 2 
04 -4-AB Exit 2-Run 1 
06 KMn04-AB Exit 2-Run 3 
0 8 -04-BH 'inlet-~un 2 
10 I C M ~ O ~ ~ B H  Exit-Run 1 
12 -04-BH Exit-Run 3 
14 KMn04 -Flue-Run 2 
16 -4-Aux Ht In-Run 1 
18 KMnO4-Aux Ht In-Run 3 
2 0 -4-BH Inlet-Run 2 
22 KMnO4-BH Exit-Run 1 
2 4 -4-BH Exit-Run 3 

Data are reported on an as-received basis unless stated other- 
wise. Estimated Quantitation Limits (EQL1s) are listed for 
most analytes. EQL's are the lowest concentrations that can 
be reliably measured under routine laboratory conditions. 
Unless otherwise noted, method blanks had no targets found 
above their EQL1s and results were not corrected for blanks. 

Certificate approved by 
Amy E. Nasr 



. ~ 

Work Order # 95-04-178 Ross Analytical Services, Inc 
\ 

- . -  
Reported: 04/27/95 

- - TEST METHODOLOGIES 

Mercury was determined in aqueous samples and leachates by cold vapor atomic 
absorption after acid/permanganate digestion as in EPA Methods 245.1 and 7470. 

. - 
A single analysis was performed unless otherwise noted. 



Work Order # 95-04-178 Roaa Analytical Services,  Inc 

Sample volume 

Lab No. 
0 1A 
0 2A 
03A 
04A 
0 5A 
0 6A 
0 7A 
0 8A 
0 9A 
10A 
11A 
12A 
13A 
14A 
15A 
16A 
17A 
18A 
19A 
2 0A 
2 1A 
2 2A 
23A 
2 4A 

S-le D e s c r i ~ t i o n  
KMn04-AB Exit 1-Run 1 
KMn04-@ Exit 1-Run 2 
KMn04-AB Exit 1-Run 3 
KMn04-AB Exit 2-Run 1 
KMn04-AB Exit 2-Run 2 
KMn04-AB Exit 2-Run 3 
KMn04-BH Inlet-Run 1 
KMn04-BH Inlet-RuR 2 
KMn04-BH Inlet-Run 3 
KMn04-BH Exit-Run 1 
KMn04-BH Exit-Run 2 
KMn04-BH Exit-Run 3 
KMn04-Flue-Run 1 
KMnO4-Flue-Run 2 
KMn04-Flue-Run 3 
-04-Aux Ht In-Run 1 
KMn04-Aux Ht In-Run 2 
KMnO4-A= Ht In-Run 3 
KMn04-BH Inlet-Run 1 
KMn04-BH Inlet-Run 2 
-04-BH Inlet-Run 3 
-04-BH Exit-Run 1 
KMn04-BH Exit-Run 2 
KMn04-BH Exit-Run 3 

Result 
190 
190 
185 
195 
2 0 0 
198 
210 
200 
210 
210 
190 
2 10 
2 05 
210 
215 
190 
208 
180 
190 
200 
185 
190 
210 
195 

Units 
Total mL 
Total mL 
Total mL 
Total mL 
Total mL 
Total mL 
Total mL 
Total mL 
Total mL 
Total mL 
Total mL 
Total mL 
Total mL 
Total mL 
Total mL 
Total mL 
Total mL 
Total mL 
Total mL 
Total m L  
Total mL 
Total mL 
Total mL 
Total mL 

66 
Reported: 04/27/95 



- 
- - .  

67 
Work Order # 95-04-178 Roee Analytical Services, Inc Reported: 04/27/95 

- .  
Mercury by CVAA Method (6) : 245.1, 7470 

Lab No. Samole Descri~tion Result Units 
0 1A KMn04-AB Exit 1-Run 1 6.8 Total ug 1.0 

zs& 
. - 

0 2A KMn04-AB Exit 1-Run 2 5.1 Total ug 1.0 - 
0 3A KMn04-AB Exit 1-Run 3 5.6 Total uq 1.0 
04A KMn04-AB Exit 2-Run 1 7.4 Total ug 1.0 
0 5A KMn04-AB Exit 2-Run 2 3.3 Total ug 1.0 
0 6A KMn04-AB Exit 2-Run 3 3.3 Total ug 1.0 
0 7A KMn04-BH Inlet-Run 1 2.4 Total ug 1.0 
0 8A KMn04-BH Inlet-Run 2 4.9 Total ug 1.0 

3 F  0 9A KMn04-BH Inlet-Run 3 2.6 Total ug 1.0 
10A KMn04-BH Exit-Run 1 <EQL Total ug 1.0 

, \ 11A KMn04-BH Exit-Run 2 <EQL Total ug 1.0 
12A KMn04-BH Exit-Run 3 cEQL Total ug 1.0 
13A KMn04-Flue-Run 1 cEQL Total ug 1.0 - 

cEQL Total ug 
15A KMn04-Flue-Run 3 <EQL Total ug 1.0 
16A KMnO4-Aux Ht In-Run 1 5.1 Total ug 1.0 

- 
. . .  18A -04-Aux Ht In-Run 3 cEQL Total ug 1.0 
3 F=2 - L 

19A KMn04-BH Inlet-Run 1 36.5 Total ug 1.0 
2 0A -04-BH Inlet-Run 2 7.1 Total ug 1.0 

I - 2 1A -04-BH Inlet-Run 3 5.8 Total ug 1.0 
& $ <  - -  
2 i; 

2 2A KMn04-BH Exit-Run 1 <EQL Total ug 1.0 
2 FZ, 2 3A -04-BH Exit-Run 2 

i ,a 
2 4A KMn04-BH Exit-Run 3 

. . .  . - -  

1.1 Total ug 
2.8 Total ug 



- . .  
. . 
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, . Envisage 
SAMPLE ANALYSIS 68 

Environmentai 
Incorporated REQUEST FORM PURCHASE ORDER NUMBER - .  

P.O. Box 152 Richfield. Ohio 44286 
Phone: (216) 526assOlFu: 5266555 

- 

- -- 

NOTES: I r ~ u e f i  that results be submitted by: 

date , 
e .  FAX: (216) 526-8555 
. - 

Initial for anoroval 

- 
LABORATORY NAME 

Ecgs .PihltwnuH, 
ADDRESS 

EEl JOB NUMBER EEI SECTION ID. q <-I z53 I 
I NUMBER OF SAMPLES 

WHITE - REMAINS WITH SAMPLE/S YELLOW - LOG COPY PINK - FILE COPY GOLDENROD - LAB COPY 

REPORT RESULTS TO: 

F A  j i C e o y + +  
SAMPLES DEUVERED TO: 

N P E  OF SAMPLES 

1 I 

ANALYSIS REQUESTED SPEClAL INSTRUCTlONS 

# y-L t 4-7 

\ Samples Rec'd. by Couner Time 

I 

SAMPLE VOLUME 

Sampler 

SAMPLE ID 

S;l)e, 

I 

a 

3 

1 Ba 

1 p 
I 

! 

L 

Samples Rellnqulshed by 

(Signature) 5 ~ @ ~ ~ ~ f  - 
Samples Rel~nqulshed by ~4uhek 

(Signature) 

Samples Relinquished for Analysis 

(Signature) 

(sign-) 

Samples Rec'd. by Laboratory 

Samples Rec'd. for Analysts 

(Signature) 

Date Time 

Date Time 



- 

'I Envisage 
Environmental SAMPLE ANALYSIS 69 

r Incorporated REQUEST FORM - P.O. BOX 152 RtchfIeId. Ohto 44286 
Phone: (216) 526-0990IFax: 526-8555 

PURCHASE ORDER NUMBER 

UBORATORY NAME 
- 

REPORT RESULTS TO: 

1 / 1 5  
- 

/ 

SAMPLES DELIVERED TO: 

I 
€El JOB NUMBER EEI SECTION ID. 4 25; f ,  
NUMBER OF SAMPLES N P E  OF SAMPLES 

j, 

SAMPLE ID SAMPLE VOLUME 

256-1 

'n A M ~ E S T E D  SPECIAL INSTRUCTIONS 

- L .  - 6 -  

: L.2 

I 

I 

Samples Rec'd. by Courier 

, 

Date Time 

pw2 @ y - s - q ~  6&rG- 
w,' 

2 0 0  uc( 

+ y - < - q <  MELIT 210 K( 
L - - L&wl 3 y - S - 4 5  @w:- 2 1 G  A' 

WHITE - REMAINS WITH SAMPLUS YELLOW - LOG COPY PINK - RLE COPY GOLDENROD - LAB COPY 
I. 

(stgnature) $Q@+9&j(-/z - 9 5 
Samples Relinqu~shed by Coun& 

(S~gnature) 

Samples Reltnqutshed for Analysts 

(Signature) 

2 15 4 
et~d 3 9 4-6-41; 
Mnrr gY-'-4$ FuE 
w z  

/By -7 -ps  ~ . u c  

(signature) 

Samples Rec'd. by Laboratory 

Samples Rec'd. b r  Analys~s 

(Signature) 

3 p 

Date Time ( 
P 
.. 

NOTES: 

p u d 3  

i 

I request that results be submmed by. \. 

C 
L- 

- 
. 

Indial for approval 

Samples Relinqu hed by Sampler 





NUMBER OF SAMPLES TYPE OF SAMPLES 
I I 

Envlsage 
Environmental SAMPLE ANALYSIS 72 

I I II 
Samples Rec'd. by Courier Date Time 

P (signatura) 

Samples Rec'd. by Laboratory ate. Time 

(Signature) (Signaure) Lfl hq cL 5~ & 9 / 7 6  I&( - ( 

Samples Relinquished tor Analysis Samples Rec'd. for A d p i s  Date Time i, 

Incorporated REQUEST FORM 
P.O. Box 152 Rlchfield, Ohlo 44286 
Phone: (216) UgOPOOlFu: 526-8555 

PURCHASE ORDER NUMBER 

LABORATORY NAME 

ADDRESS 

SAMPLES DELIVERED TO: 

: 
i - 

I FAX: (216) 5264555 I 

/ r  4- + 
date 'J 

I 
- 

Initial for approval 
\. 

WHITE - REMAINS WITH SAMPLEIS YELLOW - LOG COPY PINK - FILE COPY GOU)ENROD - LAB COPY 

(Signature) 

.: i' 

(Signature) 

-. 

.- 

I 
NOTES: 

'c 
I request that results be submitted by: 





CERTIFICATE OF ANALYSIS 

Client : 

Envisage Environmental, Ice. 
P.O. Box 152 
Richfield, OH 44286 

Attn: Frank Hezoucky 

Work Order # :  95-04-256 
Client Code: ENVISAGE 
Report Date: 05/02/95 
Work ID: Multi-metals trains 
Date Received: 04/21/95 

Purchase Order: 1118 

SPXPLE IDENTIBICATION 

Lab Sample 
Number Descri~tion 
0 1 Composite Blank Day 1 
03 Composite Blank Day 3 
0 5 KMn04 Blank, Day 1 
0 7 KMn04 Blank, Day 3 

Lab Sam~le 
Number Descri~tion 
02 Composite Blank Day 2 
04 Composite Blank Day 4 
06 KMn04 Blank, Day 2 
0 8 KMn04 Blaak, Day 4 

Data are reported on an as-received basis unless stated other- 
wise. Estimated Quantitation Limits (EQL1s) are listed for 
most analytes. EQL's are the lowest concentrations that can 
be reliably measure2 under routine laboratory conditions. 
Unless otherwise noted, method blanks had no targets found 
above their EQLts and results were not corrected for blanks. 

~ertif icgte approved by 
Amy E. Nasr 



Work Order # 95-04-256 Ross Analytical Services, Inc 
75 

Reported: 05/02/95 

REPORT COMMENTS 

Samples for Arsenic were diluted by 1 to 10 due to matrix interferences. The 
EQLs have been elevated accordingly. 



Work Order # 95-04-256 Ross Analytical Services, Inc 
76  

Reported: 05/02/95 

TEST METHODOLOGIES 

Mercury was determined in aqueous samples and leachates by cold vapor atomic 
absorption after acid/permanganate digestion as in EPA Methods 245.1 and 7470 
A single analysis was performed unless otherwise noted. 

MMulti-metals train" samples were prepared for analysis according to 
"Methodology for the Determination of Metals Emissions in Exhaust Gases from 
Hazardous Waste Incineration and Similar Combustion Processesv1, 40 CFR 266, 
Appendix IX, Section 3.1. Prepared samples were analyzed by Inductively Coupled 
Plasma Emission Spectroscogy (ICP) as in EPA Method 6010A, unless otherwise 
noted. 

Antimony was determined by graphite furnace AA as in EPA Methods 204.2 and 7041. 

Arsenic was determined by graphite furnace AA as in EPA Methods 206.2 and 7060. 

Lead was determined by graphite furnace AA as in EPA Methods 239.2 and 7421. 

Selenium was determined by graphite furnace AA as in EPA Methods 270.2 and 7740 



Work Order # 95-04-256 Ross Analytical Services, Inc 

- .  

Sample volume Method(s) : 

Lab No. Sample Description 
01C Acetone Blark Day 1 
0 1D HN03/H202 Blank Day 1 
02C Acetone Blank Day 2 
02D HN03/H202 Blank Day 2 
03C Acetone Blank Day 3 

3 03D HN03/H202 Blank Day 3 
04, Acetone Blank Day 4 

i p  040 HN03/~202 Blank Day 4 
0 5A -04 Blank, Day 1 
0 6A KMn04 Blank, Day 2 
0 7A KMn04 Blank, Day 3 
0 8A KMn04 Blank, Day 4 

Result 
105 
2 0 5 
105 
2 0 0 
105 
205 
115 
195 
215 
215 
220 
22 0 

Units 
Total mL 
Total mL 
Total m L  
Total mL 
Total mL 
Total mL 
Total mL 
Total mL 
Total mL 
Total mL 
Total mL 
Total mL 

77 
Reported: 05/02/95 



Work order # 95-04-256 Ross Analytical Services, Inc 

- .  
S-le ~escri~tion: Composite Blank Day 1 Lab No.: 01 

Analyte Descri~tion 
Beryllium by ICP 
Cadmium by ICP 
Chromium by ICP 
Cobalt by ICP 
Manganese by ICP 
Nickel by ICP ] a Antimony by GFAA 

5 ArsenicbyGm 
Lead by GFAA 

' Mercury by CVAA 
Selenium by GFAA 

Result 
<EQL 
<EQL 
31.3 
2.7 

26.2 
6.9 

c EQL 
cEQL 
8.7 
cEQL 
<EQL 

Units - 
Total ug 
Total ug 
Total ug 
Total ug 
Total ug 
Total ug 
Total ug 
Total ug 
Total ug 
Total ug 
Total ug 

' ,  

S m l e  Description: Composite Blank Day 2 Lab No.: 02 

Analvte Description 
Beryllium by ICP 
Cadmium by ICP 
Chromium by ICP 
Cobalt by ICP 
Manganese by ICP 
Nickel by ICP 
Antimony by GFAA 
Arsenic by GFAA. 
Lead by GFAA 
Mercury by CVAA 
Selenium by GFAA 

Sample Description: 

Analvte Descri~tion 
Beryllium by ICP 
Cadmium by ICP 
Chromium by ICP 
Cobalt by ICP 
Manganese by ICP 
Nickel by ICP 
Antimony by GFAA 
Arsenic by GFAA 
Lead by GFAA 
Mercury by CVAA 
Selenium by GFAA 

Result 
cEQL 
cEQL 
32.4 
3.0 

26.5 
7.4 
cEQL 
CEQL 
8.88 
2.2 

9.38 

Composite Blank Day 3 

Result 
cEQL 
cEQL 
32.5 
2.7 

26.5 
7.3 
cEQL 
cEQL 
7.75 
cEQL 
cEQL 

Units 
Total ug 
Total ug 
Total ug 
Total ug 
Total ug 
Total ug 
Total ug 
Total ug 
Total ug 
Total ug 
Total ug 

Lab No.: 03 

Units - 
Total ug 
Total ug 
Total ug 
Total ug 
Total ug 
Total ug 
Total ug 
Total ug 
Total ug 
Total ug 
Total ug 

78 
Reported: 05/02/95 



Work Order # 95-04-256 Ross Analytical Services, Inc 

Samole Description: Composite Blank Day 4 Lab No.: 04 

Analvte Description 
Beryllium by ICP 
Cadmium by ICP 
Chromium by ICP 
Cobalt by ICP 
Manganese by ICP 
Nickel by ICP 
Antimony by GFAA 
Arsenic by GFAA 
Lead by GFAA 
Mercury by CVAA 
Selenium by GFAA 

Mercury by CVAA 

Lab No. Saxtmle Description 
0 5A KMnO4 Blank, Day 1 
0 6A KMn04 Blank, Day 2 
0 7A KMn04 Blank, Day 3 
0 8A KMn04 Blank, Day 4 

Result 
cEQL 
cEQL 
33.6 
2.6 

35.4 
7.9 
cEQL 
cEQL 
8.65 

cEQL 
cEQL 

Units 
Total ug 
Total ug 
Total ug 
Total ug 
Total ug 
Total ug 
Total ug 
Total ug 
Total ug 
Total ug 
Total ug 

Result Units 
CEQL Total ug 
cEQL Total ug 
cEQL Total ug 
cEQL Total ug 

Reported: 05/02/95 



- - Envisage 
Environmental SAMPLE ANALYSIS nn 
Incorporated REQUEST FORM PURCHASE ORDER NUMBER 

P.O. Box 152 Rlchfleld. Oh10 44286 
Phone: (216) 52BQs901Fa~: 526-8555 

I LABORATORY NAME 

- -- 
I 

ADDRESS 
P D ~ s  ~ u r t t C I r i ~ G ~  

/ EEl JOB NUMBER EEI SECTlON ID. 

4s-12s 3 
TYPE OF SAMPLES 

1 

I Rtffr~145 
I 

SAMPLE ID SAMPLE VOLUME ANALYSIS REQUESTED SPEClAL INSTRUCTlONS 

H d o q  - ti0 HF MY33 (l-6-75 
5 

/ 
2. 

Samples R a w  {& Time 

(Signature) 

Samples Rec'd. by Laboratory Date Time 

(Slgnature) 
- = I 1 I 

Samples Relinquished for Analysis I Samples Rec'd. for Analysis Date Time 

(signature) I (Signature) I I I 
1 I I 

I 

I 
I W\ ; -3 Q" 

i d6L GisAG I 
I 

1 request that results be submitted by: 

FAX: (21 6) 5 2 W 5 5  

Initial for approval 

I 

WHITE - REMAINS WITH SAMPLEIS YEUOW - LOG COPY PINK - FILE COPY GOLDENROD - LAB COPY 



CASE NARRATIVE 

Analysis of Samples for the Presence of 

Polychlorinated Dibenzo-p-Dioxins and Dibenzofurans by 

High-Resolution Chromatography 1 High-Resolution Mass Spectrometry 

Method 23 

Date: May 9,1995 

Client ID: Envisage Environmental, Lnc. 

P.O. Number: 

TLI Project Number: 323 11 A & B 

This report should only be reproduced in full. Any reproduction of this report requires permission from Triangle 
Laboratories of RTP, Inc. 

Rev. 03/02/95 

Analytical Services Division 
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Overview 

Twenty-four M23 samples were received from Envisage Environmental, Inc. at 10 "C in 
good condition, except as noted below, on April 14, 1995 and were stored in a 
refrigerator at 4OC. The petri dish for samples Run 1 Aux HT inlet 4-6-95, Run 1 BH 
inlet 4-5-95 , Run 2 BH inlet 4-5-95, and Run 1 BH inlet 4-6-95 arrived broken. It 
appears that no filters were exposed to other filters. The samples and any associated QC 
samples were extracted and analyzed according to procedures described in the Triangle 
Laboratories' Data User's Manual (Rev. 12/92-HK-2-AH-2/93). Any particular 
difficulties encountered during the sample handling by Triangle Laboratories will be 
discussed in the QC Remarks section below. Results reported relate only to the items 
tested. 

Oualitv Control Samules 

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

Oualitv Control Remarks 

Thls release of this particular set of Envisage Environmental, Inc. analytical data by 
Triangle Laboratories was authorized by the Quality Control Chemist who has reviewed 
each sample data package individually 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. Please consult Triangle Laboratories' Data User's ~ i u a l  for further details. 
Specific QC issues associated with this particular project are: 

Sample Preparation Laboratory: The sample identi£ications (Ds) on the sample labels 
did not exactly match those on the client's chain of custody. The IDS on page two of the 
Sample Analysis Request form were used for all reports. The IDS on this page all have the 
additional date on the end of the identification. Neither the samples or page one of the 
Sample Analysis Request form consistently included this date component. We do not feel 
that the identification of the samples was compromised by this discrepancy. 

All the samples in project have been processed through an additional clean-up silica 
gel/HzSO4 column. 

Mass Spectrometry: Sample Run 1 AB Exit 1 4-4-95 has been diluted twenty fold due to 
saturated analyte signals . Samples Run 2 AB Exit 1 4-4-95, Run 3 AB Exit 1 4-4-95, 
Run 1 AB Exit 2 4-5-95, Run 2 AB Exit 2 4-5-95, Run 3 AB Exit 2 4-5-95, Run 1 BH 
inlet 4-5-95, Run 2 BH inlet 4-5-95 , and Run 3 BH inlet 4-5-95 have been diluted 10 
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fold due to saturated analyte signals. All the above samples were reanalyzed on the DB-5 
column and in some cases the DB-225 column . Only the results from the diluted 
analyses for these samples are reported except as noted below. Samples Run 1 BH inlet 
4-5-95, Run 2 BH inlet 4-5-95 , and Run 3 BH inlet 4-5-95 were run on the DB-225 
column first and did not require dilution. Only the results from undiluted samples have 
been reported for the DB-225 column reports for these three samples. 

Data Review: Th'e method blank for the B part of this project appears to have been 
slightly contaminated prior to injection on the DB-5 column. The DB-225 column 
analysis, analyzed first, showed no contamination. All analytes detected on the DB-5 
column analysis are below the target detection limit except for 2,3,7,8-TCDF. A 
reanalysis of this sample showed similar results. The 2,3,7,8-TCDF concentration should 
be taken from the DB-225 column analysis. 

2,3,7,8-TCDF is slightly saturated on the DB-5 column analysis of sample Run 3 BH Exit 
4-6-95 and has been flagged "S". As this isomer is not saturated in the analysis from 
2,3,7,8-TCDF specific DB-225 column the sample was not diluted. The results for 
2,3,7,8-TCDF should be taken from the DB-225 column analysis. 

Other -Comments: Any analytes found in the TLI Blank are detected at a level equal to or 
less than the Target Detection Limit except as noted above. This level of contamination is 
acceptable as per TLI guidelines. OCDD is not subject to blank contamination criteria as 
per TLI guidelines. 

Sample Calculations: 

Analyte Concentration 

The amount of any analyte is calculated using the following expression. 

Where: 

Amt (,, is the amount of a given analyte, 

A,, is the integrated current for the characteristic ions of the analyte, 

Ap is the integrated current of the characteristic ions of the corresponding internal 
standard, 

Qp represents the amount of internal standard added to the sample before extraction, 
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RRF(,, is the mean analyte relative response factor from the initial calibration (ICal) and, 

W is the sample weight or volume (W = 1 for M23) 

The amount is expressed in nanograms (ng) or picograms (pg). 

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: 

DL(,, is the estimated detection limit for a target analyte, 

2.5 is the minimum response required for a GC signal, 

F is an empirical number that approximates the area to height ratio for a GC signal. This 
number is 5 for the DB-5 GC column and 3.5 for the DB-225 GC column, 

H is the height of the noise 

Ap is the integrated current of the characteristic ions of the corresponding internal 
standard, 

Qp represents the amount of internal standard added to the sample before extraction, 

RRF(,, is the mean analyte relative response factor from the initial calibration (ICal) and, 

W is the sample weight or volume 

The detection limit is expressed in nanograms (ng) or picograms (pg). 

Other sample calculations may be found in the Triangle Laboratories Data User's Manual. 
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Data Flags 

In order to assist with data interpretation, data qualifier flags are used on the final reports, 
as discussed in Triangle Laboratories' Method 23 Data User's Manual. 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 will be 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 or' background laboratory 
contamination to the concentration or amount of that analyte detected in the field sample. 
Under Triangle Laboratories of RTP guidelines, a laboratory blank is acceptable if one of 
the following conditions is satisfied: 1) the tetra- through hepta-CDDICDF levels are all 
below the target detection limits (TDLS), 2) the analyte levels found are all below 113 the 
theoretical method detection limit (TMQL) or 3) the contamination levels are less than 5% 
of the levels detected in the associated field samples. If these conditions are satisfied or if 
the blank is unable to be reextracted, the interpretation of the contamination levels relative 
to the samples should be as follows: 1) analyte quantitations should be considered 
estimated if the level of blank contamination is less than five percent of the level detected 
in the field sample, 2) analyte quantitations should be considered estimated if the analyte 
level in the sample is five to twenty times the level of the analyte in the blank, or 3) 
analytes whose level in a sample is the same as or less than five times the level detected in 
the associated blank should be considered present likely due to laboratory contamination 
and not native to the sample. 

An 'E' flag is used to indicate that an PCDF peak has eluted at the sample time as the 
associated diphenyl ether (DPE) and that the DPE peak intensity is ten percent or more of 
the PCDF peak intensity. Total PCDF values are flagged 'E' 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 quantitated with EMPC values, regardless of 
the isotopic abundance ratio. These EMPC values are most likely overestimated due to 
the DPE contribution to the peak area. 

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 '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. 
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A 'Q' flag is used to indicate the presence of QC ion instabilities caused by quantitative 
interferences. Affected analytes may be overestimated or underestimated as a result of this 
interference. A peak is flagged 'Q' only if it is affected by a QC ion deviation greater than 
20% full scale as determined relative to the labeled standard against which it is 
quantitated. Total PCDFPCDF quantitations will be flagged 'Q' if the interferences affect 
ten percent or more of the total PCDDIPCDF peak areas. 

An 'ROY 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. 

A 'U' flag is used to indicate that a specific (2,3,7,8-substituted) isomer cannot be 
resolved from a large, coeluting interferent GC peak. The specific isomer is reported as 
not detected as a valid concentration/amount 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 q ~ a n ~ a b l e .  All quantitations derived kom the 
standard are considered valid as well. 
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By our interpretation, the analytical data in this project are valid based on the guidelines 
of EPA Method 23'and Triangle Laboratories' Method 23 Data User's Manual. Any 
specific QC concerns or problems have been discussed in the QC Remarks section of this 
case narrative with emphasis on their affect on the data. Should Envisage Environmental, 
Inc. have any questions or comments regarding h s  data package, please feel free to 
contact our Client Services Manager Hani Karam, at 9 191544-835 1. 

For Triangle Laboratories of RTP, Inc., 

Report Preparation 

Kenneth Varley 
Report Preparation Chemist 

Quality Control 

$[LL+~P 1741 r j- 

G- L'r3p-i 9 -  ee-722.19 

Saroj Parikh 
Report Preparation Chemist 

The total number of pages in the data package is : ,3 &*. 
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TRI-JJTGLE LA.EOE4TORIES OF RTP , INC . ?age 1 
Sample Result Smmary for Project 32311X 05/09/95 89 
Methcd 23X Full Screen Analyses (DB-5) 

________--_--___------------------------------------------------_-------------------- ________--_--___--------------------------------------------------------------------- 
Data File W951S05 W951837 W951838 W951839 
Sample ID TLI  M23 Outlet& RLTN 1 BH EXIT 4 RUN 2 BH EXIT 4 RUN 3 BH EXIT 4 

Flue Blank -5-95 -5-95 -5-95 
Units nG ng ng ng ..................................................................................... .......................................................................... ------ 
Analytes 
2378-TCDD (0.002) 0.62 0.48 0.92 
12378-PeCDD (0 .OOC) 0.63 0.52 1.0 
123478 -HxCDD (0.005) 0.28 0.19 0.43 
123 678-HxCDD (0.005) 0.41 0.31 0.72 
123789-FxCDD (0.004) 0.69 0.49 1.0 
1234678-HpCDD (0.005) 0.87 0.60 1.1 
2378-TCDF (0.002) 53.9 51.4 81.5 
12378-PeCDF (0.002) 3.2 3.0 5.6 
23476-PeCDF (0.002) 4.4 4.0 8.1 
123478-HxCDF (0.002) 5.1 4.9 10.8 
123 678-HxCDF (0.002) 1.5 1.4 3 -1 
234676-HxCDF 0.007 1.5 1.3 3 . O  
123789-HxCDF (0.003) 0.54 0.03 0.10 
1234678-HpCDF (0.003) 1.9 2.0 4.0 
1234789-HpCDF (0.004) (0.13) 0.14 0 -25 
OCDF (0.006) 0.32 0.48 0.35 

Other Standards Percent Recovery Summary ( %  Rec) 
37C1-TCDD 90.7 97.2 97.0 92.6 
13C12-PeCDF 234 96.4 76.0 93.9 95.6 
13C12-HxCDF 478 81.0 72.1 103 101 
13C12-HxCDD 478 101 97.7 99.9 102 
13C12-HpCDF 789 91.2 46.6 85.3 87.3 

Other Standards Percent Recovery Summary (8 Rec) 
13C12-HxCDF 789 76.8 96.2 93 -9 93 -4 
13C12-HxCDF 234 81.8 98.4 99 .f 95.2 

Internal Standards Percent Recovery 
13C12-2378-TCDF 60.2 
13C12 -2378-TCDD 54.0 
13C12 -PeCDF 123 63.7 
13C12-PeCDD 123 86.3 
13c12-H~CDF 678 71.8 
13c12-H~CDD 678 72.2 
13C12 -HpCDF 678 67.9 
13C12-HpCDD 678 81.3 
13C12 -0CDD 75.7 

( %  Rec) 
93.3 
73.. 0 
84.9 
94.6 
95.7 
88.9 
80 .O 
72.5 
44.7 

Triangle Laboratories, Inc. 
801 Capitola Drive Durham, North Carolina 27713 
Phone: (91 9) 544-5729 Fax: (91 9) 544-5491 

Printed: 18:45 05/09/95 
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TRIANGLE LABORATORIES OF XTP, INC. Page 2 
Sample Result S m a r y  for Project 32311X 05/09/95 90 
Method 23X Full Screen Analyses (DB-5) 

_____________------------------------------------------------------------------------ _____________------------------------------------------------------------------------ 
Data File W951840 W951841 W951842 W951870 
Sample ID RUN 1 BH EXIT 4 Rbi 2 BH EXIT 4 RUN 3 BH EXIT 4 RLTJ I AB EXIT 1 

-6-95 -6-95 -6-95 4-4-95 
Units nS ng ng ng ..................................................................................... _______-_--__C--------------------------------------------4------------------- -- 
Analytes 
2378-TCDD 0.43 0.25 0.24 17.3 
12378-TeCDD 0.54 0.65 0.78 43.2 
123478-HxCDD 0.23 0.45 0.48 43.8 
123 678-HxCDD 0.38 0.85 0.96 63.8 
123789-HXCDD 0.54 1.0 1.2 111 
1234678-HpCDD 0 -72 1.7 1.8 22 6 
2378-TCDF 46.5 36.1 38 -5 123 0 
12378-TeCDF 3 -0 4.2 4.5 164 
23478-PeCDF 4.2 6.0 6.9 3 2 9 
123478-iIxC3F 5.7 11.1 11.6 625 
123 678-HxCDF 1.6 3.1 3.4 194 
234678-XxCDF 1.7 3 -7 3.9 23 1 
123789-HxCDF 0.04 0.17 0.15 (1.8) 
1234678-HpCDF 2.4 6.3 6.5 389 
1234789-HpCDF 0.19 0.47 0.49 37.3 
OCDF 0 .50 1.4 1.4 116 

Other Standards Percent Recovery Su-mzry ( %  Rec) 
37C1-TCDD 94.3 93.1 92.0 97.0 
13C12-PeCDF 234 93.2 93.3 98.8 116 
13C12 -EIxCDF '478 101 97.3 98.4 114 
13C12-HxCDD 478 100 97.1 93.9 103 
13C12-HpCDF 789 87 -7 78.6 84.8 82.4 

Other Standards Percent Recovery Summary ( %  Rec) 
13C12-HxCDF 789 91.7 89.4 95.6 97 -3 
13C12-HxCDF 234 97 -2 96.4 93 -9 88.8 

Internal Standards 
1 3 ~ 1 2 - 2 3 7 8 - ~ ~ ~ ~  
13C12-2378-TCDD 
13C12-PeCDF 123 
13C12-PeCDD 123 
13C12-HxCDF 678 
13C12-HxCDD 678 
13C12-HpCDF 678 
13C12-HpCDD 678 
13C12-OCDD 

Percent Recovery 
92.6 
80.4 
93 .O 
106 
93.8 
89.1 
83 .O 

* - 
Triangle Laboratories, Inc. 
801 Capitola Drive Durham, North Carolina 27713 
Phone: (91 9) 544-5729 Fax: (91 9) 544-5491 

Printed- 1 45 05/09/95 
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Sample Result Sumna-y for Prcject 32311A 05/09/95 91 
Method 23X Full Screen Analyses (DB-5) 

__________--------------------------------------------------------------------------- __________---------------------------------------------4----------------------------- 

Data File W951872 W951873 W951874 W951875 
Sample ID RUN 2 AB GCIT 1 RUN 3 AB EXIT 1 RUN 1 EXIT 2 RUN 2 AB EXIT 2 

4-4-95 4-4-95 4-5-95 4-5-95 
Units ng ng ng ng ..................................................................................... ..................................................................................... 
Analytes 
2378-TCDD 3.9 5.8 3.9 4.9 
12378-PeCDD 10.0 17.2 14.1 15.5 
123478-HxCDD 9.8 20.1 12.6 14.2 
123 678-HxCDD 14.7 27.5 20.1 22.9 
123789-HxCDD 25.9 47.1 28.7 34.0 
1234678-HpCDD 54.6 104 52.4 60.0 
2378-TCDF 2 67 572 3 98 527 
12378-PeCDF 53.5 64.4 53 -2 72 - 4  
23478-PeCDF 102 13 4 111 17 5 
123478-HxCDF 12 6 231 148 197 
123 678-HxCDF 38.7 78.4 49.5 58 -2 
234678-HxCDF , 48.0 94.9 70.1 101 
123789-HxCDF (0.4) (0.09) 2.7 24.6 
1234678-HpCDF 87.6 193 76.7 102 
1234789-HpCDF 8.2 18.0 10.2 17.2 
OCDF 22.1 75.9 24.6 51.5 

Other Standards Percent Recovery 5'ynnncz-y ( %  Rec) 
3 7C1 -TCDD 97.8 103 93 -5 
13C12-PeCDF 234 97.9 119 93 -4 
13C12-HxCDF 478 107 12 6 111 
13'212-HxCDD 478 100 122 105 
13C12-HpCDF 789 89.4 93 .O 92.7 

Other Standards Percent Recovery Summzry ( %  Rec) 
13C12-HxCDF 789 99.4 96.6 98.0 
13Cl.2-HxCDF 234 93.2 89.4 94.9 

Internal Standards Percent Recovery.Summary 
13C12-2378-TCDF 97.5 7 9 .-4 
13C12-2378-TCDD 85.6 68.7 
13C12-PeCDF 123 58 -4 77.2 
13C12-PeCDD 123 58.9 79.9 
13C12-HxCDF 678 97.2 83.9 
13C12-HxCDD 678 87.8 75.8 
13C12-HpCDF 638 93.2 82.7 
13C12-HpCDD 678 85.5 68.6 
13C12 -0CDD 66.4 44.6 

Triangle Laboratories, Inc. 
801 Capitola Drive Durham, North Carolina 2771 3 
Phone: (91 9) 544-5729 Fax: (91 9) 544-5491 



TRIANGLE LASOFATCRIES OF RTP, INC. P+ge 4 
Sample Result Summary for Project 32311A 05/09/95 92 
Method 23X Full Screen Analyses (DB-5) 

..................................................................................... ..................................................................................... 
Data File W9 5 1876 ~951a77 W951878 W951879 
Sample ID RUN 3 AB EXIT 2 RUN 1 FLUE 4-6- RUN 2 FLUE 4-6- RUN 3 FLUE 4-7- 

4-5-95 9 5 9 5 9 5 
Units ng ng ng ng ..................................................................................... _______-----------_------------------------------------------------------------------ 
Analytes 
23 7 8 -TCDD 2.7 0.67 0.20 0.07 
123 78-PeC3D 9.3 2.2 1.6 0 -71 
123478-HxCDD 9.1 3.3 2.4 0.99 
123 678-HxCDD 14.0 5.9 5.1 2.0 
122789-HxCDD 26.3 8.8 6.4 2.6 
1234678-XpCDD 48.9 35.3 21.4 7.8 
2378-TCDF 2 84 44.3 38.6 11.9 
12378-PeC3F 38.9 7.4 6.0 2.4 
23478-PeCDF 76.4 16.9 13 -6 4.8 
123478-HxCDF 170 36.6 30.3 . 11.4 
123 678 -HxCDF 53.9 12.4 12.1 4.0 
234678-HxCDF 83 .2 27.0 22.5 7.4 
123789-HxCDF 5.4 1.3 0.93 0.26 
1234678-HpCDF 142 46.3 32.0 10.2 
1234789-HpCDF 24.8 11.7 6.4 1.6 
OCDF 64.1 50.5 23.1 5.3 

Other Standards ~ercent'~ecovery Summary ( %  Rec) 
37C1-TCDD 94.2 94.9 96.4 
13C12-PeCDF 234 89.8 91.3 91 -4 
13C12-HxCDF 478 10 5 104 104 
13C12-HxCDD 478 101 111 102 
13C12-HpCDF 789 93 - 0  97.0 86.6 

Other Standards Percent Recovery Summary ( %  Rec) 
13C12-HxCDF 789 88.7 98.2 94.2 
13C12-HxCDF 234 88.2 102 105 

Internal Standards Percent Recove-ry Sununary ( %  Rec) 
13C12-2378-TCDF 90 -1 88.0 89.1 81.9 
13C12-2378-TCDD 68.4 72.5 73.8 70.5 
13C12-PeCDF 123 75 -4 87 -2 76.7 73.2 
13C12 -PeCDD 123 78 - 2  98 -7 86.3 81.4 
13C12-HxCDF 678 91 -3 90.6 96.6 93 -3 

j 1 5 13C12-HxCDD 678 I 81.4 82 -2 87.7 84.8 
j i 13C12-HpCDF 678 86.3 94.0 79.2 79.0 

13C12-HpCDD 678 79.5 94.5 74.3 72.5 
13 C12 -0CDD 64.5 78.6 42.4 45.1 ..................................................................................... .................................................................................... 
(Estimated Maximum Possible Concentration), (Detection Limit). 

. Triangle Laboratories, Inc. 
801 Capitola Drive Durham, North Carolina 2771 3 
Phone: (91 9) 544-5729 Fax: (919) 544-5491 
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Sample Result Summary for Project 323 11B 05/09/95 93 
Method 23X Full Screen Analyses (DB-5) 

_______________---------------------------------------------------------------------- _______________---------------------------------------------------------------------- 
Data File W951882 W951883 W95i885 W951885 
Sample ID TLI Inlet M23 B RUN 1 ALEX HT IN RUN 2 AUX HT IN RUN 3 AUX HT IN 

lank LET 4-6-95 LET 4-5-95 LEY 4-7-95 
Units ng ng ng ng ..................................................................................... ______________------------------------------------------------------------- ----- 
Analytes 
2378 -TCDD 
12378-PeCDD 
123478-HxCDD 
123 678-HxCDD 
123789-HxCDD 
123 4678 -HpCDD 
2378-TCDF 
12378-PPCDF 
23478-PeCDF 
123478-HxCDF 
123 678-iIxCDF 
234678-HxCDF 
123789-HxCDF 
1234678-HpCDF 
1234789 -HpCDF 
OCDF 
TOTAL TCDD 
TOTAL TCDF 

Other Standards Percent Recovery Sumrazry ( %  Rec) 
37C1-TCDD 90 -3 91.1 86.5 
13C12-PeCDF 234 93.7 90.3 80.6 
13C12-HxCDF 478 83.1 98.2 88.0 
13C12-HxCDD 478 92 -7 103 93 -3 
13C12-HpCDF 789 81.4 90 -2 79.3 

Other Standards Percent Recovery Summary ( %  Rec) 
13C12-HxCDF 789 89.6 93 .O 98.1 
13C12-HxCDF 234 99.6 93.4 94.8 

Internal Standards Percent Recovery S-ry 
13C12-2378-TCDF 75.6 102 
13C12-2378-TCDD 72.3 89.0 
13C12 -PeCDF 123 66.2 95.0 
13C12-PeCDD 123 99.3 114 
13C12-HxCDF 678 93.4 95.4 
13C12-HxCDD 678 91.9 89 .O 
13C12-HpCDF 678 78 -2 102 
13C12-HpCDD 678 85.5 99.4 
13C12 -0CDD 70.0 87.2 

( %  Rec) 
103 
88.8 
86.2 
96.0 
105 
95.5 
99.6 
95.7 
78.7 

Triangle Laboratories, Inc. 
801 Capitola Drive Durham, North Carolina 27713 
Phone: (91 9) 544-5729 Fax: (91 9) 544-5491 

Printed: 18:49 05/09/95 
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Smple Result Summary for Praject 323113 05/09/95 94 
Method 23X Full Screen Analyses (DB-5) 

___________-------------------------------------------------------------------------- ..................................................................................... 
Datz File W951889 W951890 W951892 W951893 
sampl~ ID RUN 1 'BH, INLET RUN 2 BH INLET RUN 1 BH INLET RCTN 2 BH INLET 

4-5-95 4-5-95 4-6-95 4-5-95 
Units ng ng ng ng 
..................................................................................... ----- 
Analytes 
2378-TCDD 3.2 3 -9 1.5 0.35 
12378-PeCDD 7.8 8.9 5.5 1.8 
123478-HxCDD 5.4 5.1 6.5 2.9 
123 678-HxCDD 8.4 . 9.0 11.2 5.1 
123789-HxCDD 13 .1 12.9 14.2 6.7 
1234678-HpCDD 27.4 23.7 48.5 23.9 
2378-TCDF 184 195 178 54.9 
12378-PeCDF 29.0 33.9 31.7 10.1 
23478-PeCDF 62.3 64.2 51.2 17.3 
123478-HxCDF 110 104 150 54.7 
123 678-HxCDF 34.2 33.5 43.5 16.3 
234678-HxCDF 43.5 44.0 55.4 22.6 
123789-HxCDF (1.5) 1.2 3 -1 1.1 
1234678-HpCDF 75.5 65.5 145 55.5 
1234789-HpCDF 7 -2 5.7 19.7 7.3 
OCDF 18.7 16 -2 10 5 27.9 

Other Standards Percent Recoveq Surmnary ( %  Rec) 
37C1-TCDD 92.0 86.1 112 
13C12-PeCDF 234 99.4 87.9 90.5 
13C12-HxCDF 478 103 102 107 
13C12 -HxCDD 478 92.3 91.0 101 
13C12-HpCDF 789 92 -2 89.3 90.7 

Other Standards Percent Recovery Summary (% Rec) 
13C12-HxCDF 789 88.4 98 -6 90.0 
13C12-HxCDF 234 80.6 95.4 87.9 

Internal Standards 
13C12-2378-TCDF 
13C12-2378-TCDD 
13C12-PeCDF 123 
13C12-PeCDD 123 
13C12-HxCDF 678 
13C12-HxCDD 678 
13C12 -HpCDF 678 
13C12-HpCDD 678 
13C12-OCDD 

Percent Recovery 
13 1 
114 
125 
142 
118 
12 0 
13 3 
12 9 
118 

summary 
56.8 
50.0 
50.8 
54.3 
58.7 
56.7 
64.8 
64.4 
50 -7 

( %  Rec) 
95.7 
80.0 
76.8 
81.7 
89.1 
88.8 
88.5 
81.4 
60.0 

, - 
Triangle Laboratories, Inc. 
801 Capitola Drive Dufham, North Carolina 2771 3 
Phone: (91 9) 544-5729 Fax: (91 9) 544-5491 

Printed: 18:49 05/09/95 



TRIANGLE LXBCXATORIES OF RTP, INC. Page 3 
Sample Result S m m r y  for Project 323 113 05/09/95 95 
Method 23X Full Screen Analyses (DB-5) 

______________----------------------------------------------------------------------- _____________-----------------------------------------------------.------------------- 

Data File W951896 W951897 
Sample ID RLW 3 BE IXLET RL'N 3 BH INLET 

4-5-95 4-5-95 
Units ng ng ______________----------------------------------------------------------------------- ..................................................................................... 
Analytes 
2378-TCDD 
12378-PeCDD 
123478-HxCDD 
123 678-HxCDD 
123789-HxCDD 
1234678-HpCDD 
2378-TCDF 
12378-PeCDF 
23478-PeCDF 
123478-HxCDF 
123678-HxCDF 
234678-HxCDF 
123789-HxCDF 
1234678-HpCDF 
1234789-HpCDF 
OCDF 

Other Standards Percent Recavery Summary ( %  Rec) 
37C1-TCDD 91.4 86.2 
13C12-PeCDF 234 83.1 91.1 
13C12 -HxCDF 478 104 97.6 
13C12-HxCDD 478 92.1 10 6 
13C12-HpCDF 789 85.9 97.9 

Other Standards Percent Rec~very Summary ( %  Rec) 
13C12-HxCDF 789 83.7 97.2 
13C12-HxCDF 234 83.7 86.6 

Internal Standards Percent Recovery Sununary ( %  Rec) 
13C12-2378-TCDF 83.9 95.2 
13C12-2378-TCDD 74.3 84.3 
13C12-PeCDF 123 70.6 86.6 
13C12-PeCDD 123 73.6 97.3 
13C12-HxCDF 678 83 - 5  92.9 
13C12-HxCDD 678 82.1 82.4 
13'212-HpCDF 678 77.2 95.6 
13C12-HpCDD 678 75 -7 95.1 
13C12 -0CDD 49 -4 69.9 
..................................................................................... ..................................................................................... 
{Estimated Maxim& Possible Concentration), (Detection Limit) . 

Triangle Laboratories, Inc. 
801 Capitola Drive Durham, North Carolina 27713 
Phone: (91 9) 544-5729 Fax: (91 9) 544-5491 

Printed: 18:49 05/09/95 



-* - . . .  . - .  
. . . . 

TRZ-LUGLE LXBCS-:-TCRIES OF XT?, INC . 
. . .  

z g e  1 
Szrnple Result S w z z r y  for Project 32311X 05/06/95 96 

Method 23X (DB-225) 
, \ _____________------------------------------------------------------------------------ 

- . -  
..................................................................................... 
Data File P951896 P951897 P951898 P951902 
Sampie ID RUN 1 BE EXIT 4 RC-N 2 BH EXIT 4 RUN 3 BH EXIT 4 RLT 1 BH EXIT 4 

- -5-95 -5-95 -5-95 - 6 - 9 5  
Units ng ng ng 
.................................................................... ng 
--------------------------------------------------------------------================= 
Analytes 
2378-TCDF 8.4 8.2 13 .5 8.7 

Internal Standards Percent Recovery Summary ( %  Rec) 
13C12-2378-TCDF 86.0 82.1 

i - 

. . Triangle Laboratories, Inc. 
801 Capitola Drive Durham, North Carolina 2771 3 Printed: 15:31 05/06/95 
Phone: (919) 544-5729 Fax: (91 9) 544-5491 
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- - - . .  . . -  . - 
TRIANGLE LXBOFATORIZS O F  RTP, INC . Page 2 

. . .  
~ . .  Sample  R e s u l t  Sumrary  f o r  P r o j e c t  32311A 05 /06 /95  97 

Method 23X (DB-225) 
_____________------------------------------------------------------------------------ 

. . .  
______________-------------------------------------------------------------------_--- 
Data F i l e  P951903 P951904 P951905 P951906 
S a m ~ l e  I D  RUN 2 BH EXIT 4 RUN 3 BH EXIT 4 RUN 1 AB EXIT 1 RUN 2 AB EXIT 1 

-6-95 -5-95 4-4-95 4-4-95 - 

U n i t s  n g  ng  ng  ng  
_______------------------------------------------------------------------------------ ..................................................................................... 
A n a l y t e s  
23 78.-TCDF 1 0 . 8  1 2 . 8  2 0 5 4 4 . 2  

I n t e r n a l  S t a n d a r d s  P e r c e n t  Recovery Summary ( %  Rec)  
13C12-2378-TCDF 7 5 . 3  7 3 . 9  8 2 . 7  7 9 . 0  

. F -  

I _ Triangle Laboratories, Inc. 
801 Capitola Drive Durham, North Carolina 2771 3 Printed: 1531 05/06/95 
Phone: (91 9) 544-5729 Fax: (91 9) 544-5491 
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TRIANGLZ LJA~GX~TORIES OF RTP, INC. ? c ~ e  3 
S a m p l e  R e s u l t  Summary f o r  P r o j e c t  3 2 3  11A 3 5 / 0 6 / 9 5  98 

Methcd  23X (DB-225) 
_____________------------------------------------------------------------------------ _____________------------------------------------------------------------------------ 
Data F i l e  P951907  P951908 P951909 P951910 
Sample  I D  R L .  3 AB EXIT 1 RUN 1 AB EXIT 2 RUN 2 AE EXIT 2 RLTI 3 EXIT 2 

4-4-95  4-5-95 4-5-95 4-5-95 
U n i t s  n g  ng  n g  n g  _______-______----------------------------------------------------------------------- _______-______---_------------------------------------------------------------------- 
A n a l y t e s  
2378-TCDF 9 6 . 1  9 4 . 9  1 5 8  3 6 . 0  

I n t e r n a l  S t a n d a r d s  P e r c e n t  R e c o v e r y  Summary ( %  R e c )  
13C12-2378-TCDF 7 4 . 1  7 7 . 3  7 2 . 8  

. I 

Triangle Laboratories, Inc. 
801 Capitola Drive Durham, North Carolina 27713 
Phone: (91 9) 544-5729 Fax: (91 9) 544-5491 

Printed: $8 05/06/95 



T4I-UTGLE W B O R q T O R I E S  OF XTP, INC . ?+qe 4 
Samcle R e s u l t  S m - y  f o r  Przject 32311.4 05/06/95 99 

Method 23X (DB-225) 
________________--------------------------------------------------------------------- _________________-------------------------------------------------------------------- 
Data  F i l e  P951911 P951912 P951913 
Sample ID RUN 1 FLUE 4 - 6 -  RUN 2 FLUE 4-6-  RUN 3 FLUE 4-7-  

9 6 9 5 9 5 
Uni t s  ng ng ng 
-- ................................................................................... __________-__--_--------------------------------------------------------------------- 

I n t e r n a l  S tandards  Percent Recovery Summa,y ( %  3 e c )  
13C12-2378-TCDF 7 1 . 1  72.5 69.4 
..................................................................................... ..................................................................................... 

[ Triangle Laboratories, Inc. 
801 Capitola Drive Durham, North Carolina 27713 
Phone: (91 9) 544-5729 Fax: (91 9) 544-5491 

Printed: 1531 05/06/95 
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. - -  TRIANGLE LAZCiG-TORIES C F  RTP, INC . Pzge  1 
. . . . .  s a p l e  R e s u l t  S ~ w . a r y  f o r  P r o j e c t  3 2 3 l l B  0 5 / 0 6 / 9 5  1 0 0  

M e t h o d  23X (DB-225) 
..................................................................................... __________------___------------------------------------------------------------------ 

. - D a t a  F i l e  P951842  P951844  P951845  P 9 5 1 8 4 8  
S a m p l e  ID TLI  I n i e t  M23 B R L .  2 AUX HT I N  RUN 3 AUX HT I N  RL3- 1 BH INLZT 

l a n k  LET' 4-6-95 LET 4-7-95 4-5-95 
. - U n i t s  n g  ng ng n g 

..................................................................................... 

A n a l y t e s  

. - 
2378  -TCDF {O . 0 0 4 }  2 . 2  1 . 3  4 3 . 2  

. . 

I n t e r n a l  S t a n d a r d s  P e r c e n t  R e c o v e r y  S . u m a r y  ( %  R e c )  
13C12-2378-TCDF 5 9 . 9  7 5 . 1  9 5 . 9  

I Triangle Laboratories, Inc. 
801 Capitola Drive Durham, North Carolina 27713 
Phone: (91 9) 544-5729 Fax: (91 9) 544-5491 

Printed: 1 532  05/06/95 



? - . LA . . . - .  T . ~ I ~ G L Z  L%3OW=TORIES OF RT?, INC. Page 2 
. .~ . . . . .  
. . Sars le  Result Sum.=-y for Projact 323llB 05/06/95 101 

Method 23X (DB-225) 
____________------------------------------------------------------------------------- ____________------------------------------------------------------------------------- 

- . -  Data File POSi851 3951867 P951869 P951870 
Sample ID RUN : AUX HT IN RLTJ 2 BH INLET RUN 3 BH INLET RbT 1 BH INLET 

LET 4-6-95 4-5-95 4-5-95 
- - 

4-5-95 
Units Xf ng n g ng 
................................................................................... -----------------------------------------------------------------------------------== 
Analytes 
2378-TCDF 19.0 52.6 55.4 

- ~. 
60.1 

c .  

Internal Standards Percent Res3very S.cLPNnary ( %  Rec) 
13C12-2378-TCDF 78.0 ' 57.2 79.1 

Triangle Laboratories, Inc. 
801 Capitola Drive Durham. North Carolina 277'13 
Phone: (9 1 9) 544-5729 Fax: (9 1 9) 544-5491 

Printed: 1332 05/06/95 
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. - 
. L-. . . T3IILUGLZ LAEORATORIZS OF RTP, INC. Page 3 
. - .  . . . . . . .  
. . Sample  R e s u l t  Sm.ary f o r  P r o j e c t  32311B 0 5 / 0 6 / 9 5  102 

Method 23X (DB-225) 
___________________------------------------------------------------------------------ ___________________------------------------------------------------------------------ 

~ . -  Data F i l e  P951871 P951872 
Sample  I D  RUN 2 BH INLZT RUN 3 BH INLET 

4-6-95 4-6-95 
. - U n i t s  ng  n g  

_________________-_------------------------------------------------------------------ ________________-__---------------------------------------------_---_---------------- 
A n a l y t e s  
2378-TCDF 

I n t e r n a l  s t a n d a r d s  P e r c e n t  Recove ry  Summary ( %  Rec )  
13C12-2378-TCDF 7 8 . 3  7 8 . 1  
__--_--__-_-_-_-___------------------------------------------------------------------ ..................................................................................... 
{ E s t i m a t e d  Maximum P o s s i b l e  C m c e n t r a t i o n ) .  

- Triangle Laboratories, Inc. 
801 Capitola Drive Durham, North Carolina 27713 
Phone: (91 9) 544-5729 Fax: (91 9) 544-5491 

Printed: 15:32 05/06/95 
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TL-RTP Project: 32311A Method 23 PCDDIPCDF Analysis (a) 
Client Sample: nI M23 Outlet&Flue Blank Analysis File: W951805 

Surrogate Standards gyp A) Amt; [trg 1 % R m w r y  Ratim RT f rags 

Data Reviewer: 5- 05/09/95 

Page 2 of 2 xmpm KI.IQLARS 5.14.12 

Triangle Laboratories of RTP, Inc. 
801 Capitola Drive Durham, North Carolina 27713 
Phone: (91 9) 544-5729 Fax: (91 9) 544-5491 

Printed: 17:46 05/09/95 
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Page No. 2 L i s t i n g  of W9518053.dbf 
04 /30 /95  Matched GC Peaks / R a t i o  / Ret. Time 

Compound/ Match .Hatch Who / I D  
M-Z.. . . Omit R a t i o  . .RT. Tota l .Peak .Area . .  Ra t  RT. Rel.RT Why I d e n t i f i c a t i o n . .  Ccde  

PeCDF 
340-342 DN 

DN 
DN 
DN 
DN 
DN 
DN 
DN 

340-342 

2.29 28:09 
0 . 7 0  29:18  
0 .70  29:23 
1 . 3 1  29:57  
0.64 30: lO 
0 .49  30:13  
1 .85  30:24  
0.68 30:28 
Peaks  0 

13C12-PeCDF 
352-354 1 .50  28:09  

1 . 3 6  28:37 
1 . 5 0  29:OO 
1 . 4 3  29:17  
1 . 5 0  29:43  
1 . 2 8  30:40  

352-354 Peaks  6 

F F 
F F 
F F 
F F 
F F 
F F 
F F 
F F 

*** T o t a l  *** 

25 : 01-33: 01  
1 , 4 7 2 . 7 1  T F 0 .971  

1 7 0 . 6 1  T F 0.987 
21 ,508 .76  T T 1 .000  13C12-PeOF 123  I S 2  

340.72 T F 1 .010  
20 ,510 .71  T T 1 . 0 2 5  13C12-PeQF 234 SUR2 

46.36 F F 1.057 FR 
44 ,049 .87  "* T o t a l  *** 

13C12 -PeCDD 26:03-34:03 
368-370 1 .60  28:58 41.32 T F 0.964 

1 .46  29 :06  64.47 T F 0.969 
1 .56  30:02 13 ,829 .88  T T 1 .000  13C12-PeQD 123 IS3  
1 .40  3 0 : 1 1  1 ,432 .65  T F 1 .005  
0 .46  30:32 23.27 F F 1.017  FR 

368-370 Peaks  5 15 ,391 .59  *** T o t a l  *** 

X D F  31:23-34:03 
374-376 DN 0.33 31:26 2 .32  P F 0.964 SN 

DN 3 .34  31:41 3 .58  F F 0.972 SN 
DN 2 .76  32:31 10 .67  F T 0.997 FR 
DN 1.68  32:36 7.00 F T 1 .000  SN 

1 . 2 3  33:05 48.13 T T 1.015 2 3 4 6 7 8 - E D F  AN 
374-376 Peaks  1 48.13 *** T o t a l  *** 

13C12 -?kCDF 
384-386 0.50 31:32 

0.53 31:40 
0 .51  32:30 
0.52 32:36 
0 .51  33:05  
0 . 5 1  33:48 

384-386 Peaks  6 

EIxCDD 
390-392 DN 0.35 31:46 

DN 5.35 32:36 
DN 2 .56  33:06 
DN 7 .22  33:48 

.DN 0 .98  33:52 
390-392 Peaks  0 

28:36-36:36 
287.15 T F 0.967 
610.26 T F 0 .971  

15 ,657 .11  T T 0.997 13C12-fIxCDF 478 SIR3 
21,533.64 T T 1 .000  13C12-fIxCDF 678 IS4 
24,040.20 T T 1 .015  13C12-EkCDF 234 ALTZ 
16,641.25 T T 1.037 13C12-HxCDF 789 ALT1 
78 ,769 .61  *** T o t a l  *** 

31:52-33:42 
2 .06  F F 0.955 SN 
4.19  F F 0.980 SN 

11.80 F F 0.995 FR 
2 .46  F P 1.016 SN 
3.54 F F 1 .018  SN 
0.00 *** T o t a l  *** 

. - ~riangle Laboratories, Inc. 
801 Capitola Drive Durham, North Carolina 27713 
Phone: (91 9) 544-5729 Fax: (91 9) 544-5491 

Printed: 12:47 04/30/95 



Page No. 3 Listing of W9518053.dbf 
0 4 / 3 0 / 9 5  Matched GC Peaks / Ratio / Ret. Time 

Compound/ Match Match Who / ID 
M-Z . . . .  Omit Ratio ..RT. Total.Peak.Area.. Rat RT. Rel.RT Why Identification.. Code 

13C12 -iLxCDD 32 : 16-34: 16  
402-404 1 .38  32:40  114.54 T F 0.982 

1 . 2 1  3 3 : l l  12 .887 .46  T T 0.997 13C12-HxCDD 478 m 4  
1 .24  33:16  1 3 , 3 3 2 . 0 9  T T 1 .000  13C12-F?CDD 678 I S 5  
1 .24  33:34  20 ,190 .90  T T 1.009  13C12-HxCDD 789 RS2 

402-404 Peaks 4 46 ,524 .99  "* Total *** 

HpCDF 35 :07-36:47 
408-410 2 .16  35:17  18  -60  F T 1 .000  FR 1234678-XpCDFcJ AN 

DN 1.67 35:24  5 .17  F F 1 .004  SN 
DN 1 . 5 3  35:30 8.25 F F 1 .007  SN 
DN 0.42 35:39 8.66 F F 1 . 0 1 1  SN 
DN 1.27  36:36  9.48 F T 1.038 SN 

408-410 Peaks 1 18.60  *** Total *** 

13C12 -HDCDF 33  :16-39:16 
418-420 0.43 35:16  12 ,946 .83  T T 1.000 13C12-HpCDF 678 I S 6  

0.45 36:36 9 ,220 .41  T T 1 .038  13C12-HpCDF 789 SURS 
418-420 Peaks 2 22 ,167 .24  *** Total *** 

HpCDD 
424-426 DN 1 .39  36:09 
424-426 Peaks 0 

35:22-36:21 
1 4  -72  F T 1.000 FR 

0.00 ** Total *** 

13C12 -iIpCDD 35  :09-37: 09 
436-438 1 .12  35 :31  210.23 T F 0.982 

1 .04  36:lO 12 ,310 .17  T T 1.000 13C12-HpQD 678 I S 7  
436-438 Peaks 2 i z , s z o . ~ o  *** Total *** 

OCDF 
442-444 DN 1.58 39:19 
442-444 Peaks 0 

OCDD 
458-460 0.98 39:08 
458-460 Peaks 1 

35  : 08-43 : 08 
13 .38  F T 1.004 FR 

0.00 *** Total *** 

35:08-43:08 
68.42 T T 1.000 OCDD AN 
68.42 *** Total *** 

Column. . . Description. . . . . . . . . . . . 'Why' Code Description 

M-z - Nominal Ion Mass (es) W L  - Below Retention Time Window 
RT . - Retention Time WH - Above Retention Time Window 
Match Rat - Ratio Match True/Palse SN - Below Signal to Noise Level 
Match RT - Time Match True/False <M - Below Method Detection Limit 
Re1 RT - Relative Retention Time - FR - Calc based on theoretical ratio 

*** End of Report *** 

Triangle Laboratories, Inc. 
801 Capitola Drive Durham, North Carolina 2T713 
Phone: (91 9) 544-5729 Fax: (91 9) 544-5491 

Printed: 1 2:47 04130195 

85 



03 , 
1 " ' ' .  

22:OO 23100 ' ' ' ' 24 : 00 2s: 00 26;0d ' ' ' ' 

Pile: W951805 #1-519 Acq:30-APR-1995 ll:18:53 CC AT+ Vol tape SIR 70s 
305.8987 P:2 PXD~Sr3,1r0.10%.12000.0,0.00%,P,P) &rprNDBSUS 
s-le#l Text:TU m3 OUTLET & ?Lm lZI#3231lA Pile Tarrt:hiangle Laboratories of RTP, ~ c c .  ;~zB-5 
100, - 1.5E5 

Pile:W951805 #1-519 Acq:30-APR-1995 11:18:53 CE EI+ Voltage SIR 70s 

L 

Ll. 2E4 
- 0. OEO 

2z:oo z3:oo . 24: oo 2s: 00 2s: 00 z7:oo TIME 

303.9016 p:2 PKD/5.3,1.0.10%,~2000.0,O.OO~,?,P) Exp:NIIBSVS 
S-le#l Text:TLI M23 ODTLZT 2 TLIt3231l.A Pile Text:Triaagle Laboratorier of RTP, Iac. S-5, 

1.0 8 

100, -2.4ES 



pilorW951805 #I-519 Acq:30-APR-1995 11  8 1 8 ~ 5 3  CC EI+ V o l t a g e  S IR  7 0 s  
319.8965 Pr2 PXD(3,3,1,0.10*.12000.0,0.00~,P,P) Exp:MIBSUS 
Ssmple#l  T e : T L I  w 3  OUTLET & PLDX Bfu\NX TLX#3231lA F i l e  Text:T=iangle  Labora tor ieo  of RTP, I==. S - 5  I: 

A8- a 4  AS. 85E4 

A4.24E4 h fl 

0 .  OEO 
I '  

23200 ' 24i00 25: 00 26: 00 27:OO TIB 
File:W951845 #1-519 Acqr30-APR-1995 11:18:53 GC EI+ V o l t a g e  S IR  709 
321.8936 ~ 2 2  P X D ( ~ ,  3,1,0. IO*,IZOOO. O ,  O.OO*,P,F) WprHDB5m 
SsmpZe#l Turt:T&I 6623 OVIPLET & ILUE B U N X  TLIt3231U F i l s  T u t r T z f  a n g l e  Labora tor ies  of RTp, I n c .  a - 5  

n "'P A 

I " '  
23800 ' 2 4 ; 0 0 '  " ' ' 25: 00 26: 00 

'ilsrW951805 #1-519 Acq:30-APR-1995 l l r 1 8 : 5 3  CC EI+ V o l t a g e  S I R  709  
31.9368 P:2 PXD(3,3, lr0.10~,12000.0,0.00%,P,P) QprND85US 
smple#l T s x t r T L I  M 3  OUT&-T & ?LVE BUNR T.tiZlt3231ld F i l s  T s x t : l ? f a n g l e  Laboratories o f  RTP, I n c .  PB-5 
.OO A1. OEB 

4 0 

20 

, , , , , , , a , ,;A, , , , 0 
23;00 24 .! 00 25: 00 26: 00 

'ilerW951805 #1-519 Acq:30-APR-1995 l l : 1 8 : 5 3  CC EX+ V o l t a g e  S I R  709 
33.9338 P:2 PXD(3,3,lr0.10*,1300O.0,0.003,P,P) -rNDESVS 
m l e # 1  ~.rt:= 6633 0- & PLUE B L W X  TLI#3231U P i l r  T u r : T z l a n g l s  Labora tor f  e s  o f  RTP, Inc. PB-5 

E 
4 0.: 

2LZ: 

0 I u \  
23:00 24:  00 2s:  00 26;  00 

llerW951805 #l-519 Acq:30-APR-1995 11:18:53 CC EI+ V o l t a g e  S I R  709  
27.8847 P:2 PXD(3,3, l,O.10~,UOOO. O,O.OO~,P,P) E.PzfWESVS 
anple#1 T e r t r T L I  X23 OUTLET & PLW TLIM231U P i l e  T@xe:Zrianale L a b o r a t o r i e s  o f  RTP, Iac. PB- 

80: 

60.: 

4 0.: 

1 
2s:  00 24:  oo 2s:  00 26: 00 

PilmrW951805 81-519 Acqr30-APR-1995.11:18:53 CC BI+ V o l t a g e  S I R  709  
330.9792 F:2 Rp:NDBSUS 
S w l o # l  T . r t :TLI  6633 OUTLET & PLVE B L W X  TLIX3231U B i l e  T e x t r Z r i a n g l o  L a b o r a t o r i e s  o f  RTP, Iac. PB-5, 

2 5 t 2 1  25:39 - 
8 0.: 

60.: 

2 3 . m  

- 0. OEO 
23:00 24l.00 . 25: 00 26: 00 2 7 ;  00 T- 



27100 29 J 00 30; 00 
Pile:W951805 #I-519 Acq:30-APR-1995 llr18 :53 CC EI+ Voltage SIR 70s 
341.8567 B:2 PlW(3,3,l,0.10%,lZ000.0,0.00%.P,P~ ExurNDBSUS 

Pile:W951805 #I-519 Acq:30-APR-i995 11:18:53 CC ZI+ Voltage SIR 70s 
339.8597 P:l PXD(3,3.1,0.10~,12000-0,0.00%,P.P) ExprNDBSUS 
Ssmple#l T&:TLI M33 OUT&-T 6 P L m  BIU\NK ?Li#3231U Pile TOXt:Triaagle Ldboratorie# of RTP, Iac. a - 5 s  
100, A4 . FIE4 ,7.2E4 

Sample#l T&:TLI M23 OUTLET P PLW k TLI83231h Pile Tpxt:Trf angle Laboratories o f  RTP, Iac. m-5 
10 A4. 46E4 

A4.32E4 
B 

6 

4 

110 

Pile~w951805 11-519 Acq:30-AQR-1995 11:18:53 CC E I +  Voltage SIR 70s 
351.9000 Br2 PXD(3,3,1,0.103,12000.0,0.0O%,P.P) ExprNDBSUS 

Pile: W51805 11-519 Acqr30-APR-1995 11 rla r53 CC H+ Voltage SIR 70s 

PflerW51805 #I-519 Acqt30-dPR-1995 11:18r53 CC HI+ Voltage SIR 70s 
409.7974 Pr2 grprNDB5US 

27:00 28: 00 29:00 30; 00 31 lo0 Tim 



PilerW951805 61-519 Acq:30-APR-1995 11 :l Bra2 CC ZI+ Vol cage SIX 70s 
355-8546 P:Z ~iw~3,3,2,0.10a~.12000. a, o.oaaS,~,p) E ~ ~ : N D B ~ U S  
Sampl e#l Taxt:TLI MZ3 O W T  & FLUE BLANK TLZt3231U Pile Text: Triangle Laboratorios of RT?, Iac. m - 5 s  'I1 
100, 

a a: 

60: 

4 0: 

2 a: 

0 - 
PilerW951805 81-519 Acq:30-APR-1995 11:18:53 CC EX+ Voltage SIX 70s 
357.8516 P:Z P X D ~ ~ , ~ , I ,  O.IO*,IZOOO. O, O. OO*,F,FI armasus 
S m l e # 1  Toxt:TLI 1633 OUTLET L FLUE B- TLI#3231U Pila TPre:TZiangle Laboratories of RTP, Inc. m-5, 
10% - 4. BE4 
8 0.: 

601 

4 0: 

2 0: 

0' 

11.9E4 

L9.633 

- 
O.OE0 

28:00 29 00 30:00 31j00 TIAQ 
piletW951805 #l-519 dcqr30-dPR-1995 llrlBr53 CC EX+ Voltage SIR 70s 
367.8949 Pr2 PXD(3,3,I80.103,12000.0,0.00~,?,PB) gxprNDaSVs 
S-le#l Tut:TLI XZ3 OUTLET & FLUE BLiLHX TLIPr3231U Pile TPre:hiangle Laboratories of RTP, Inc. m-5, 
100, - 2 . m  

80.: 

60: 

4Q: 

L 2 . W  

11 .SE7 

L1.OE7 

15.26 

/ - 0. OEO 
28: 00 ' 29:00 ' 30:00 31:00 TIAQ 

PilerW951805 #I-519 dcqr30-APR-1995 llr18r53 CC HI+ Voltage SIX 709 
369.8919 Pr2 PXD(3,3, l8 0 . 1 0 ~ , 1 2 0 0 0 . 0 , 0 . 0 0 ~ , P , P )  ExprNDESUS 
Sanmle#l Tut:TU 1633 OUTLET & PLUE BLWX TLI#3231U Pile Tmrt:Z.rfaaglo Laboratories of RTP, Inc. m - 5 v  
100, rl. 6E7 

80: 

601 

4 0,' 

2 0,' 

0' 

11.381 

19.886 

16.5E6 

13.3E6 

1 - O.OE0 
28:00 29 : 00 30:00 31:00 

Fils: W961805 ltl-519 Acq:3O-APR-1995 11 r18:53 CC H+ Yo1 tags SIR 709 
330.9792 P:2 mrNDBSU9 
S-le#l TortrTLI Y13 OUTLET & PLW ELAWK TLI#3231lA Pile TartzTriangle Laboratorie8 of RTP, Inc. PB-5- 

28:59 

Il. 4E8 

11.lE8 

4 0: 

2 0.: 

17.281 

~ 3 . 6 ~ 7  

0 -  - 0. OEO 
28.!00 29:00 30: 00 31r00 TIAQ 

89 



pile:W951805 11-327 Acq:30-APR-1995 11:18:53 CC EI+ Voltage SIR 70s 
373.8208 P:3 PKD (5,3,1,0.10%, 12000.0,O. OO%, P, P) Exp:NDESUS 
Sample#l TPrrt:TLI dU3 OUTLET & FLUE B w  TLY'#3231U Pile TM:Triaagle Laboratorio# of RTP, Izc. m-5s 
100- A2. fSE5 1.3ES 

8 0.: 

60.: A1.32ES 8.1E4 
A5.34&'4 AI. 47E4 

5.4E4 

I 
32: 00 33 ; 00 ' 34i00 ' TI= 

PilerW951805 #I-327 Acq:30-APR-1995 11:18r53 CC Xt Voltage SIR 70s 
375.8178 P:3 P~(5,3,1,0.10%,12000.0,0.(P0I,~,P) Qp:IWB5US 
S-le#l Tert:TLI bJ23 OUTIZ'T & TLUE B U N R  F--#3231U Pile TPxt:ZTiangle Laboratori 98 of RTP, IEC. a-5, 
100 

8 0: 

60.: 

4 0: 

2 0.: 

0 0. OEO 
I 

32: 00 3 3 ~ 0 0  34: 00 Tim 

PilerW951805 61-327 Acq:30-APR-1995 llr18:53 CC gft Voltage SIR 709 
383.8639 P:3 P~(5,3,1,0.10%,12000.0,0.00I,?,P) m r m B 5 U S  
~-le#1 i e x f : ~ ~ ~  bJ23 arJT&y & PLLZ BLWX TLZX3231U Pile Texf:Triangls Laboratories of RTP, Inc. S-5, 

A8. 6E7 

4 

2.627 

17.3487 2.1237 

AS. 65E7 1.627 

4 0.: 

2 0.: 

1.081 

5.2E6 

02 - 0. OEO 
I 

33 00 32: 00 
PiletW951805 11-327 Acg:30-APR-1995 11:18:53 CC EI+ Voltage SIR 709 
385.8610 P:3 PlW(5,3, l8 0.103,UOOO. O8 O.OOI,?,P) -:mBSUS 
S m l e # l  Text:- bJ23 OUTLET & PLUE BLWX ZZI#3231lii Pile Tart:lZdangle Laboratories of RTP, Iac. PB-5, 

I' 

f i  

1 

5.081 
11.4288 

4.0E7 

Al.lOE8 3.081 

2.oE7 

1. oE7 

- 0.0EO 
32: 00 

' 
33;00 ' 34i00 

PilezW951805 #I-327 Acq:30-APR-1995 11:18:53 CC =+ Voltage SIR 709 
430.9719 Pz3 BprBDBSUS 
SampleXl T e : T L I  H23 OUTZET & PLUE BLANK TLIX3231U Pile Tmxtzhiangle Lnboratories of RTP8 Inc. PB-5, 
100 

8 0: 

60.: 

L3.38;r 

L2.4E7 

,1.m 

T8.2B6 

- 0.0EO 
32:00 33: 00 34 : 00 TIZm 

FilerW951805 #l-327 Acq:30-APR-1995 11:18r53 CC BI+ Voltage SIR 705 
445.7555 B:3 BpzRIIBJUS 
S a p 1  e#l Textr TSI W 3  0UTL.Z.Z & PLUE BLiWX lZI#3231lA Bile Taxt rhiangle Laboratories of RTP, Iac. PB-5, 

2 0.: 

c 



r ~ ~ l e : ~ 9 5 1 8 0 5  $1-327 AcU:30-UR-1995 11:18:53 GC EI+ Vo lcage  S I R  7 0 5  
389.8156 F:3 PXD(5,3,1,0.1~,13000.0,0-00~.P,P) Exp:hDBSVs 
Sample#l Tex t rTLI  M 3  OUl'X.33 & PLOF B z  TLi#3231U P i l e  T-:Triangle L a b o r a t o r i e s  of RTP, I z c .  a - 5 ,  113 
100- 

8 0: A1.18E5 

A1.33X4 

4 0: 

'"1 
' 33iii ' 33:3s' 33\46 ' 3* ;h0  

PilezW951805 #l-327 Acq:30-APR-1995 11:18z53 CC EI+ V o l t a g e  S I R  7 0 s  
391.8127 F:3 P X D ( 5 , 3 . 1 , 0 . 1 ~ U 0 0 0 . 0 . 0 . 0 0 % . P . P )  Z~D:NDBSUS 
S-1 e# l  Tex t :TLI  M 3  0- & FLUE B L W X  T L T # ~ z ~ ~ ~ A  p i l e - T e x t :  ~ r i a n g l  e Laboratoris .  of RTP, Inc. a - 5  

A2. F2E4 

l.OE4 

0. OEO 
3 ' 3 ' a z ' 2 4  ' 3  ' i ' 3 ' 3 ' 3 ' 3 ' 4 8  34:oo TIHE 

FilerW951805 #l-327 Acq:30-APR-1995 11:18:53 CC EI+  V o l t a g e  S I R  705  
401.8558 P:3 PKDf5,3,I,O.l~.UOOO.O, O.OO%,?,P) ExprNLX35US 
9-1 e # l  T e x t :  TLI  M 3  OVTLZT & FLUE . B L l N X  TL-#3231U Pi  l a  T e x t  : T r i a n g l  s Labora tor i s#  of RTP, Inc. PB-5, 
100, 

8 0: 

601 

4 01 

2 0: 

0 -, 

/ 

3.387 

A7.06E7 

6.7B6 

3 ' 3 4  ' 3 ' 3 ' i ' 3 
PilezW951805 #l-327 Acq:30-APR-1995 l l z l B z 5 3  CC EI+ V o l t a g e  S I R  7 0 s  
403.8529 Fr3 PXD/5,3,1.0.1~,UOOO. 0,O. OO*,?,P) m B p r 5 V S  
SamplelYl Tox t rTLI  M23 & FLUE aLlllYX TLI#3231U P i l e  T e x t  r T r i  a n g l e  L a b o r a t o d e 8  of RTP, Ine. m-5, 
100, A9.0167 2.787 

8 0: 
A5.8387 2.- 

60: 1.- 

4 0: 1.- 

2 0: 5.4E6 

0 

FilezW951805 #I-327 Acqr30-iPB-1995 1 1 x 1 8 ~ 5 3  CC 81+ Pol t a g e  S I R  7 0 9  
430.9729 P:3 gXp:RDBSUS 
S ~ l e # l  Taut:  TLI  6113 OUTLET & PLUE B U N K  TL.Z#3231U P i l e  T e r t : T r i a n g l e  L a b o r a t o r i e s  of RTP, Inc. PB-5s 

4 . m  

3 . 3 m  

so: 

4 0: 

10: 

0' 

3 . 4 8 7  

L 1 . m  

18.2E6 

, 'O.OE0 
31136 3 1 i 4 8  32\00 3 2 ; ~  32\24 32136 33:48 33\00 3 3 ; ~  33:24 33:36 33j48 34100 T m  



3 4 i i 8  ' '35ioa' ' ' 3 5 i l z  ' '3'51ii ' ' 3 5 i 3 s  ' ' 3 5 i i ~ i  ' '36ioo' ' ' 3 6 i i i  ' ' 3 6 1 i i  ' '36i36 ' ' 3 6 i i 8  ' ' 3 7 ; ; ~  ' 

FilerRT951805 t l - 3 5 0  Acq:30-APR-1995 11:18:53 CC EX+ V o l t a g e  SIR 709 

A1 . 05E5 

3 4 ; i o  ' '3s:bo' ' '35 
PilorW951805 #I-350 Acq:30-1W-1995 l l r 1 8 x 5 3  CC HI+ V o l t a g e  SXR 709  

F i l e :  W951805 t l -350  Acq:30-APR-1995 l l : l 8 : 5 3  CC EI+ V o l t a g e  SIR 7 0 s  
407.7818 P:4 P~(5,3,1,0.10%.10000.0,0.00%,,l,P) E X p : N w S U S  
S-1 e#l  Taxc: TLI M 3  OUTLT C FLUE B L W X  TU#3231U P i l e  ~ o x t :  Tr iangle  Laboratoriee of RTP, I r e .  S - 5 -  
100, A3. 6E5 R =l. lE5 

114 



Pile:W951805 $1-350 Acq:30-APR-1995 U : 1 8 : 5 3  GC EI+ V o l t a g e  SIR 7 0 s  
423.7766 B:4 PKD(5,3,1,0.109.10000.0.O.OOSr,B.P) e*p:NDBSUS 
Sampl e#l  T e :  TLI dU3 OVTLJiT & FLUE BLdRX TL-t3231U Pi1 e TPxf : T r i a n g l e  Laboratori en of RTP, I a c .  m - 5 ,  

d l .  OOE5 5.4E4 

4.4E4 

A4.74E4 
3.3E4 

35:24 35: 48 " 3 6 0 0 " '  3 6 . ! u  " " " " "  3 6 ~ 2 4  j6L3i  ' 

File:W951805 #1-350 Acqr30-APR-1995 L2:18:53 CC EI+ V o l t a g e  SIR 7 0 s  

to-0&/ 

125.7737 P:4 PXD(5,3,1,0.10~.10000.0.0.00~,?,P) -:NDBSUS 
S-le#l Tart:TLI HZ3 OUT= & FLUE RLWX TSI#3231U P i l e  Tar t :Tr iangle  Laboratorism of RTP, Iac. s - 5  
100, A'7.23E4 4.9E4 

o i , , ,  , , t 0.0EO 
3 5 ; l i  ' ' ' 3 5 h 4  ' ' ' ' 35i36 35: 48 " 3 6 0 0 " '  3 6 : ~  " " " " " '  36r24 36:36 TIW; 

PilorW951805 11-350 Acq:30-APR-1995 lIr18253 CC H+ V o l t a g e  SIR  705 
435.8169 P:4 PXD(5,3,1,0.103.10000.0.0.001,hP) Exp:NDBSUS 
S m l e # l  Text:TLI 2423 OUTLZZ' & TLT#3231U P i l e  TPrrt:Triangle Laboratories  o f  RTP, Inc. 08-5: 
100 

1 
A6 987 if rl- 

PilerW951805 #l-350 Acq:30-1PR-1995 l l r 1 8 r 5 3  CC H+ V o l t a g e  S I R  7 0 s  
437.8140 Pz4 PXD(5,3,1,0.1~,10000.0~0.0~,?,P) ErprNDB5US 
Ssmple#l T e x t : l Z I  2423 OUT- P P L W  HULBlC TLI#3231U P i l e  Tox trTr iangle  Laboratode.  o f  RTP, Inc. P B - 5 2  

100 1.6E7 

1.3B1 

9.4E6 

4 0 6.386 

20 1 3.lE6 

J 

60: 

0. OEO 
35:36 ' ' 4 ' 3 6 0 0  ' 3 6 : U  3 ' ' ' 36i36  ' ' TIM 

' ' ' ' ' 

16.6Bb 

PilmrW951805 #1-350 dcq:3O-APR-1995 LZrlBr53 CC HI+ V o l t a g e  SIR  709 
442.9728 Pt4 BprdR185US 
S m l  e# l  Tmxt:TLI 2423 OUTLET P L W  Bt.Hlt TLT#3231ld P i l e  T e x t  r T r i a n g l e  Laboratorf em o f  RTP, Inc. 0 8 - 5  I 

2 0: 

0 -  

L3.3E6 

- - 
0. OEO 

' ' 3 s k i  ' ' 3s:  ' w ' ' ' 

3 5 : 4 8 " "  " " '  " "  

36: 00 3 6 : U  36k24 ' ' ' 36i36 ' TIM 



pilexif951805 #l-350 Acq:30-APR-1995 11:18:53 CC EX+ Vol Cage SIX 70s 
441.7420 By4 PXD(7,2,3,0.10%,10000.0,0.OO~.P,P) Exp:ND85US 
San@a#l TextzTLI M23 00TuT & PLEE BLANX TLZX3231U Pilo ToxtrTriaaglo Laboratorios of RTP, IXC. a- 

1 i 
6. 2 M  

5.6E4 

5.0E4 

4.3E4 

35i00 36j00 37i00 38i00 39l00 40: 00 
PilexW951805 tl-350 Acq:30-APX-1995 11:18:53 CC EX+ Voltage SIR 70s 
443.7399 P:4 PXD(7,2,3,0.10~,10000.0,O.O~,P,F) Erp:NDWSUS 
S q l o # l  TPrrtrTLI M23 OUTLET & PLVE BUMX TIu't3231U Pile Tox+:Triangle Laboratorla. of RTP, Inc. PB-5 
100, I 

6.7E4 

5.9E4 

5.2E4 

4.4E4 

3.7E4 

3.0E4 

2.2E4 

1.5E4 

7.4E3 

0. OEO 
TXA 

Pller W951805 #1-350 Acqr 30-APR-1995 11~18x53 CC EIc Voltage SIR 70s 
442.9728 Pr4 wtNna5US 
S q l e # l  T-r TLI M23 OUTLET & PLCX =#3231lA Pile T e r  Triangla Laboratorias of RTP, Inc. P B - 5  

35:00 36: 00 37: 00 38:00 39: 00 T n  
PilerW951805 #l-350 Acq:30-APR-1995 .ll:lBr53 CC EI+ Voltage SIR 709 
513.6775 Pr 4 ErprNna5US 
S q l e W l  TaxtxTLI M23 OUTLET & TLI#3231ld Pile T.rt:Trlangle Laboratories of RTP, Inc. PB-5 









TL-RTP Project: 323llB 
- .~ Client Sample: TLIInletM23Blank 

Method 23 PCDDIPCDF Analysis (a) 
Analysis File: W951882 

Surrogate Standards flype A) Amt, fng ) %Rf~mmry : Ratm RT flags 

Data Reviewer 05/09/95 

Page 2 of 2 X237-PSRv:1.10.~ 5.14.12 

. - - Triangle Laboratories of RTP, Inc. 
801 Capitola Drive Durham, North Carolina 2771 3 
Phone: (91 9) 544-5729 Fax: (91 9) 544-5491 

Printed: 17:51 05/09/95 
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? - 
. . . .. ,.*V?,> &:,. ..,-.--:s .",-- .:? .-&.. ;.!- .*,=-:.a<.= ,-.. .-.-x-- . .. 

- L-~. 
. . - - -  - . -  Initial . . . .Date. . . 

. . .  

. . , < 6  
B-File/Header Changes f;J / _/_ Calculatad Noise Area: 11,25 

- .~ Manual Integrations Channe 1 : .3 \ 0 

Trans c=ip t ion -- Initials : 
I F' 

. . - - dBASE Corrections \ / ! Date: 

Page No. 1 Listing of W9518829. dbf 
05/04/95  Matched GC Peaks / Ratio / Ret. Time 

Compound / Match Match Who / ID 
M-2.. . . Omit Ratio . .RT. Total.Peak.Area.. Rat RT. Rel.RT Why Identification.. Cocle 

TCDF 
304-306 DN 1 .05  22:25  

0 .78  22:49 
2 23:07 

5 23:33 
0.60 23:S.O 
0.80 24:05 
0.79 24 :16  
0.86 24:23  4 0.65 24 :41  
0.73 24:55 
0.58 25:1> 
1 .20  25:49 
0 .81  26:Ol 

DN 0.44 26:20 
304-306 Peaks 11 

13C12 -TCDF 
316-318 DN 1.39 22:47 

DC 0.72 23:49 
0.75 24:07 
0.96 24:27 
0.77 24:52 
1.18 25:19 

316-318 Peaks 4 

TCDD 
320-322 DN 0.44 23:03 

DN 0.28 25:40 
320-322 Peaks 0 

0.00 22:32 
0.00 23:18 
0.00 23:24 
0.00 23:45  . 
0.00 24:12 
0.00 25:38 
0.00 26:03  
Peaks 2 

F F 
T F 
F F 
F F 
F F 
T F 
T F 
T F 
T F 
T T 
P F 
F u 
T F 
F F 

*** Total *** 

23 : 54-25 : 54 
13 .54  P F 0.916 SN 

502.03 T P 0.958 WL 
32.68  T P 0.970 
91.68 P F 0.983 PR 

i4 .891 .49  T T 1.000 13C12-2378-TCDF I S 0  
150 .45  F F 1 .018  PR 

15,166 .30  *** Total *** 

22:53-26:48 
10 .75  P P 0.90.0 SN 

4.68 P T 1.003 SN 
0 .OO *** Total *** 

23 :38-27: 38 
'1 ,103 .87  T P 0.880 WL 

46.01  T P 0.910 W L  
17 .23  T P 0.914 SN 
10 .91  T P 0.928 SN 

607.40 T F 0.945 
9 ,968 .41  T T 1 .001  37C1-TCDD SURl 

11 .35  T F 1.018 SN 
10 ,575 .81  ** Total *** 

Triangle Laboratories, Inc. 
801 Capitola Drive Durham, North Carolina 27713 
Phone: (91 9) 544-5729 Fax: (91 9) 544-5491 

Printed: 06:37 05/04/95 
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Page No. 2 Listing of W951882S.dbf 
05/04/95 Matched GC Peaks / Ratio / Ret. Time 12 2 
Compound/ Match Ydtch Who / I3 
M-Z.. . . Omit Ratio . .RT. Total.Peak-Area.. Rat RT. Rel.RT Why Identification.. Code 

13C12 -TCDD 23 : 38-27:38 
332-334 1.04 24:26 62.24 F F 0.954 FR 

0.78 25:24 13,779.47 T T 0.992 13C12-1234-TCDD m; 
0.80 25:36 10,628.93 T T 1.000 13C12-237a-TCDD Is1 
1.10 25:56 157.83 F F 1.013 FR 

DN 0.94 26:07 24.21 F F 1.020 FR 
332-334 Peaks 4 24,628.47 *** Total *** 

PeCDF 
340-342 1.19 26:53 

1.46 28:02 
1.48 28:13 
1.64 28:18 
2.55 28:31 
1.56 28:37 

DN 1.94 28:49 
1.51 28:59 
1.45 29:13 

DN 1.14 29:24 
1.81 29:37 
1.97 29:46 

CC 1.33 30:20 
DC 1.51 31:05 

340-342 Peaks 9 

F F 
T F 
T F 
T F 
F F 
T F 
F F 
T T 
T F 
F F 
F T 
F F 
T F 
T F 

*** Total *** 

13C12 -PeCDF 
352-354 1.54 28:02 

1.64 28:30 
1.51 28:53 
1.47 29:lO 
1.44 29:36 

DN 3.17 30:11 
DN 0.78 30:34 

352-354 Peaks 5 

T F 
T F 
T T 
T F 
T T 
F P 
F F 

*** Total *** 

0.17 28:09 
11.77 -.28:09 
1.62 28:14 
0.14 28:22 
0.88 28:53 
Peaks 0 

F F 
P F 
T F 
F F 
F F 

*** Total *** 

1.31 28:59 
1.54 29:56 
1.53 30:04 
3.17 30:25 
Peaks 2 

P F 
T T 
T P 
P P 

*** Total *** 

Triangle Laboratories, Inc. 
801 Capitola Drive Durham, North Carolina27713 Printed: 06:37 05/04/95 
Phone: (91 9) 544-5729 Fax: (91 9) 544-5491 
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Page No. 3 Listing of W951882S.dbf 
05 /04/95  Matched GC Peaks / Ratio / Ret. Time 

Compound / Match Match Who / ID 
M-2.. . . Omit Ratio . .RT. Total.Peak.Area.. Rat RT. Rel.RT why Identification. . Code 

1 . 4 3  31:35  
1 . 1 5  31:48  
1 . 3 5  32:02 
1 .42  32:18 
1 .26  32:24  
1 . 2 0  32 :31  
1 .30  3 2 : 4 1  

DN 2 .87  32:48 
1 . 3 1  33:OO 

DC 1.33  33:47  
374-376 Peaks 9 

13C12 -HxC~F 
384-386 0 .51  31:26 

0 .47  31:34 
0 .51  32:24 
0 .52  32:30 
0.52 32:59 
0 .51  33:43 

384-386 Peaks 6 

HXCDD 
390-392 1 - 5 0  31:56 

1.11 32:23 
DN 1 .75  32:29 

0.80 32:36 
DC 1 .17  33:12 
DC 1.34 33:30 

390-392 Peaks 2 

F F 
T T 
T T 

*** Total *** 

28 :31-36:31 
108 .48  T F 0.967 
186 .75  T F 0 . 9 7 1  

7 ,307 .16  T T 0.997  13C12-IIxCF 478 SJR3 
9,794.90 T T 1 .000  13C12-ISxC? 678 I S 4  

10 ,226 .87  T T 1.015  1 3 C 1 2 - X ~ C 7  234 ALT2 
6,789 .00  T T 1.037  13C12-HxC? 789 ALTl 

34,413 .16  *" T o t a l  ** 

\ 31:47-33:?7 
18.09 F F 0 . 9 6 2 . 4  
45.17 T F 0.976 

3.45 F F 0.979 SN 
34.23 F F 0.982  FR 
16 .28  T T 1 . 0 0 1  SN 
13.04  T T 1.010  SN 
79.40 *** T o t a l  *** 

13C12 -&CDD 32: 11-34:11 
402-404 1.36 32:34 38.80 T' F 0 .981  

1 .23  33:06 5 ,255 .77  T T 0.997 13212-l&QD 478 SUR4 
1 .25  33 :11  5,928.49 T T 1.000  13C12-HXGD 678 I S 5  
1 .23  33:28  7,058.77 T T 1 .009  13C12-HS3D 789 RS2 

402-404 Peaks 4 18.281.83 *** T o t a l  *** 

H m F  35  :02-36:41 
408-410 DC 1.07 34:53 448.41 T ' P 0 .991  W L  

0.98 35:11  169.86 T T 1.000  1234678-QCDF AN 
1.07 35:25 235.80 T F 1 .007  
1 .14  35:33 * 168.85 T P 1.010 

DC 0.96 36:30 13.72 T T 1 .037  SN 
408-410 Peaks 3 574.51 *** T o t a l  *** 

13C12-IQCDF 33  : 11-39: 11 
418-420 0.44 35:11  5,218.74 T T 1 .000  13C12-HpaP 678 I S 6  

0.45 36:29 3,317.83 T T 1.037 13C12-HpQF 789 S(3RS 
418-420 Peaks 2 8 ,536 .57 ,  *** T o t a l  *** 

Triangle Laboratories, Inc. 
801 Capitola Drive Durham, North Carolina 27713 
Phone: (91 9) 544-5729 Fax: (91 9) 544-5491 

Printed: 06:37 05/04/95 
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Page N o .  4 Listing of W9518823.dbf 
05 /04 /95  Matched GC Peaks / Ratio / Ret. Time 

Compound/ Match Match Who / ID 
M-Z .... Omit Ratio ..RT. Total.Peak.Area.. Rat RT. Rel.RT Why Identification.. Code 

1 . 0 0  36:05  
Peaks 2 

129 .92  T T 1 .000  1234678-ii9CDD AN 
322 .00  *** Total *** 

13C12 -HpCDD 35:04-37:04 
436-438 0.93 35:25 64 - 5 0  T F 0.982  

1 .04  36:04 4 , 5 2 4 . 4 1  T T 1.000  13CI.2-XpOD 678- IS7 
436-438 Peaks 2 4 ,588 .91  *** Total *** 

OCDF 
442-444 0.73 37:40 

1 .06  39:12 
442-444 Peaks 2 

OCDD 
458-460 0 .85  39:03 
458-460 Peaks 1 

Column. .. Description ............ 

35:02-43:02 
43 .65  F F 0.965 FR 
74.54  F T 1.004 FROQF AN 

118.19  *** Total *** 

35:02-43:02 
356 .27  T T 1.000 OQD AN 
356.27  *** Total " 7  

';Jhy' Code Description 

M-2 - Nominal Ion Mass (es) WL - Below Retention Time Window 
RT . - Retention Time WEi - Above Retention Time Window 
Match Rat - Ratio Match True/False SN - Below Signal to Noise Level 
Match RT - Time Match Tr~e/False <I - Below Metbod Detection Limit 
Re1 RT - Relative Retention Time F'X - Calc based on theoretical ratio 

*+* End of Report *** 

Triangle Laboratories. Inc. 
: 801 ~ a ~ i t o l a  Drive ~u'rharn, North Carolina 27713 

Phone: (91 9) 544-5729 Fax: (919) 544-5491 
Printed: 06:37 05/04/95 
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' ~ i l o ~ ~ 9 ~ 1 8 8 2  #l -530 ACq: 4-UY-199s  0 5 ~ 1 7 1 0 5  CC EI+ V o l t a g o  S IR  7 0 s  
303.9016 Pr2 PXD(5,3,1,0.10%.12000.0,0.00t,P,P) ExprnBSUS 1 
Ssmple# l  T e x t :  TLI  If i-T dU3 B L U X  TLI#3231ZB P i l e  T e x t  t T W L Z  LABORATOSES OP R .  2'. P . ,  INC.,  --085-- 

3.3ES 

1.6ES 

2.0E5 

A2.54E5 
A6.35E4 

1.3ES 

6.6E4 

0 
1 ' " ' .  ! 0.0EO 

2 2 l o o  23 t 00 24: oo 2 s :  00 26r  oo 27L00 TIX~ 
I " , , .  

Pile:W951882 #I-520 Acq: 4-MAY-1995 05:17:05 CC EI+ V o l t a g e  S I R  709 
305.8987 P:2 PXD(5,3,1,0.104,12000.O,O.O04,F,P) E q t N D B S W  
~ w l ~ # l  T&:TLZ INLZZ M3  B U N x  TLIt3231l.B P i l o  Text:TRZWCLE IAEORATORIPS aP R. F.?. ,nC., --DBS-- 

dl. 3E6 F 
4 

2 

FilorW951888 #1-520 Acq: 4-1MY-1995 0 5 r l 7 : 0 5  CC X+ V o l t a g e  S I R  705  
315.9419 P:2 PXD(5,3,1,0.10t.1Z000.0,0.0~,B,PI ExprNDBSUS 
Sample#l  T e : T L I  IIULZ71. X23 B L U X  TLI#3231l.B F i l e  Tnrt:TXLUGLE LILBORAT0RI;S OF R.  T. P.,INC., --DBS-- 

1.6E7 

L1.3E7 

L9.6E6 

L6.4E6 

I \ 
22: 00 ' 3 i 0 6  ' ' ' ' zr L 00 2 5 i 0 0  2 6 ;  00 ' '37:00 TIX 

Pi le tW951882 #I-520 Acqr 4 - l lM-1995 .05~17 t  0 5  GC PI+ V o l t a g e  S I R  7 0 5  
317.9389 Pr2  PXD(5,3.1,0.10~,13000.0, OOOO*,F,P) -rHDB5US 
Srmple# l  T u t r T L I  INLET M23 W TLIW23118  Pi10 Td:P-LB LAaORAT0RIXS OF R.T.P., m., --D85-- 

201 

0 :  A I 

22.!00 23.!00 - 24: 00 
a 

' 25 i00  
' '  ' '  

26; 00 
PilerW9518.92 #l -520 Acq: 4 - W - 1 9 9 5  05:17:05 CC Z+ V o l t a g e  S I R  7 0 s  
330.9792 P:2 grptNDBSUS 
San@erY1 ~ e x C r T l i i  IXZT M23 BLUWK TLXW2311E) P i l e  T u t r -  L I B ~ T 0 1 1 1 & 0  QP R.T.P.,IlVC., --DB5-- 

0 0 .  OEO 
22!- 00 23: 00 24  : 00 25: 00 27100 TIM 

PilrrW951882 #1-520 Acqr 4-MV-1995 OSrl7rOS CC HI+ V o l t a g e  S I R  7 0 9  
375.8364 P19 RprNDBSUS 
S m l e # l  T e r T L I  ZATLET Y 2 3  aWLllllC TLXt323 l lB  P i l e  Tortr- LIBOIUTWilTgS QP R.T.P.,m., --DB5-- 
100, 24  f 2 3  ,4.7E4 



- - . . - - -  - - -  
I 

. . .  

. . .  126 

- . -  

- - 

95 0Sr17r  0 5  CC H+ Yo1 tag0 SIR 7 0 s  
0 . 0 , 0 , 0 0 ~ , ? , P )  ExprNDBSUS 

1 o#l T&:TLI INLZUT 

WLBORATORIPS OP R.T.?.,INC., --DB5-- 

r - 
- - -  

z 
i-: 

- - 
- . -  LLBORATORIPS OP B .  T .  P., XXC., --DES-- 
- I =  - ' S  

2 L2 

I ,  
. - .  . - .  

05117:OS CC 

TLI1323118 Ff 
- - -  

F-2 

: G 

- . -  

- - 

OP R.T.P., m., --DBS-- 



127 
Pile:W951882 #I-520 Acq: 4-AUY-1995 05:17: 05 CC EI+ Voltage SIR 70s 
339.8597 P:2 PXD(3,3,1,0.10*r,12000.0,O.OOf,P,P) Exp:aDa5Us 
Ssalpldl TPxt:TLI I m T M 3  B U N K  TLIR323118 Pile LABORBTOmES OPR.T.P.,INC.,--DBS-- 
100, 5.9E5 

8 0: 

60.: 

4 0: 

I \ - ,  A I \ 
37:00 38: 00 z d a 0  30: 00 

FilexW951882 #I-520 Acqt 4-MAY-1995 OSr17r 05 CC BI+ Valtage SIB 70s 
330.9791 Px2 ExprlYLIBSUS 
Ssnlple#l TutrTLI INLET M 3  E L U X  !r~1#323liB Pi10 Tatr- UBORImRfBS QB B.T.P. ,-. , --DBS-- 

60: L3.98;r 

dl .OD6 

4 0.: 

3 C  

L4.7E5 

L3.6E5 

d3.13E5 

A d1.07E5 
>l. 2E5 - A A 
0. OEO 

2 7 ~ 0 0  28: 00 39:00 30j00 31:00 T w  
Pilor W951882 #I-520 dcq: 4-HAY-1995 05x17: 05 CC H+ Voltagm SIX 709 
341.8567 Pr2 PXD(3,3,1,0.10%.12000.0,O.O~,Ir.P) E x p x W U S  
S m l e # 1  T M : T L I  INLET XZ3 B U N X  TLI#333118 Pi10 Te:- U O R A T O m E S  OF R.T.P.,INC.,--DB~-- 

u - 7 7 s  -4 . L-5 
L3.3E5 

T2.5E5 
A6.92E5 

AS. 74x5 
U .96E5 1 7E5 

A3.6365 
2 0.: 

A1 .62E5 
A8.05E4 8.3E4 

0- 0. OEO 
' 17i00' ' ' ' '28L00' 19: 00 30: 00 '3lloa T ~ E  

Pilox W951883 #I-520 dcqt 4-MAY-1995 O5rl7r 05 CC H+ Voltage SIR 709 
351.9000 Pr2 PXD(3,3,1,0.10%.12000.0,0.00%,2,P) XxptmE5US 
Saqle#l Tut:TLI IHLZ"T X23 BLANK TLI#323118 Pile Tllt:TRZABVLZ UBORATORIBS OF R.T.P.,INC., --DB5-- 

16.3581 1. 7E7 

33.m 

3.397 

d8.64E5 

d4.13E5 
d7.78E5 l2.4E5 

0 i 0.0EO 
. . 27:oo 28 L oo 29: 00 30: 00 3r:oo TIMB 

~flerW951883 111-520 Acqr  4-1MY-1995 .OStl7: 05 DC gI+ Voltage SIR 705 
409.7974 F13 ErprmSUS 
S-le#l TextrTLI M 3  E U W X  TLI#323118 File Taxer- LllBORITORIBS OP R.T.P.,XXC., --D85-- 

1.OB 

8 0.: La. 3E4 
28r58 

L 6.3E4 

L4.1E4 

105 

11.4E7 

L1.087 

L 6. 8x6 

3.4E6 3 0.: 

01 A I I L ,  O.OE0 
'37;00' ' ' ' ' 28:00 '29;00' 30: 00 '31:00 rn 

' ' 

FilerW951883 #1-520 Acq: 4-MAY-1995 05x17r 05 CC BI+ Voltage SIB 70s 
353.8970 Pr2 PKD(3,3, I, 0.10%. U000.0,O. Om.?,P) Brpx-S 
Ssalple#l TrrttTLI IIULZiZi X23 TLX#323118 Pi10 -1- LABORATORIES QF R.T.P.,=.,--985-- 

A4.19B7 

r 





PilerW951882 #1-326 Acq: 4-MAY-1995 05:17:05 CC E I c  V o l t a g e  SIX 7 0 s  
373.8208 P:3 P~15,3,1.0.10%.12000-0,O.OO%,p,~~ ExprND85Us 
S-1 a t 1  Texc:TLI  INLaZ' XZ3 B L W X  TLI#32311B P i l e  T a x t  :T.P~XNCW L A E O I U m Z S  gp R. T.P., INC., --DBS-- 

129 

PilsrW951882 11-326 Acq: 4-HAY-1995 05r l7 :05  CC hT+ V o l t a g e  SIR 7 0 s  
383.8639 P:3 PXD(5.3, 1, 0 .1~ ,12000 .0 ,  OaOO.%,P,P) ErprNDB5US 
S-lo#l TarC:TJX Lt4LZ.Z lCZ3 E U N K  TLI#3231ld P i l e  TurtzTXI111Yma LLBORA-vS OP R.T.?.,=.,--DBS-- 

U . f l E 7  
A3.33B7 

1.2E7 

9.4E6 

A2.29E7 7 .  -6 

4.7M 

I \ 
2.4E6 

31:OO ' 32i00 ' 33:00 A 34 00 , I -  0. OEO T 
Pilerif951882 #l-326 Acqr 4-MLY-1995 05r17r05 CC BI+ V o l t a g o  S n  7 0 s  
385.8610 Fr3 PXD(5 ,3 ,1 ,0 .1~ ,~000 .0 ,  OO04+,P,P) -rdlDBSUS 
S m l e # 1  T . r t :TZI  IWLET 1P3 &ANX TLI#3231lB F i l e  Tucf:-m U O R 1 - 9  OP B.T.P.,INC., --DBS-- 

AS. 2E7 
A6.46E7 

60.: 

4 0: 

2.3H1 

A4.50E7 

2 c  / ,  , , R 0 -  

i 

L1.8E7 

11.4E7 

L 9 . 2 6  

, 4 . m  

3 l : 0 0  ' 32:00 ' 33:00 
- 0.080 

34 loo m 
PilerW951882 #I-326 Acqr 4-my-1995 05r17:05 CC EI+ V o l t a g e  9IB 7 0 s  
430.9729 P:3 Rpr-SUS 

L8.7E6 

2 . 8 8 6  

12.9E6 

/ 
3 l l 0 0  

-0.oBO 
32: 00 33 k 00 34: 00 m 

FilerW951882 #I-326 Acq: 4-MLY-1995 0 5 ~ 1 7 ~ 0 5  CC BI+ V o l t a g o  9IB 709 
445.7555 8:s Rp:-SUS 
SsmpleXl TarCrTLI I- Y13 aUALT !lZT#3231lB P i l e  T a x t r V  U Q i U m E S  qp B.T.P.,INC., --Digs-- 
100 - 2 . 7 s  

LZ.lE5 

,I. a5 

li. l ~ s  

- L5.484 

8 0- 

60: 

4 0: 

2 0: 

0 1 
3 1  l o 0  32:00 . 33: 00 -- 34: 00 0. OEO TLM3 

3 3 ~ 0 7  3 3 ~ 2 5  33238 ~ 3 ~ 5 ~  34x07 



- - 

- - 

File:W9~1882 #1-326 Acq:  4-HAY-1995 05:ll: I)> CC EZ+ Voleage SIR 709 
389.8156 P:3 PXD(5~3,1.0.10%.11000.0,0.00%,F,P) Exprm~Sus :.3 0 
SampleYl Texe:TLI I--T XZ3 B U a X  TLH323119 Pile Texe: TXLWCLE U W O R A T O ~ Z S  OF R. T. P., INC., --DB5-- 
100, 

8 0: 
A1 21.735 

60: 

4 0: 

0: !- 0. OEO 
31i36 ' 'siii8 ' '32;od ' 3i& ' 3;;;; ' 32:36 3iLi8 ' 33800 ' 3311; ' '33i2i ' 33i36 ' 33:48 ' ' TI25 

PilerRT951882 #I-326 Acqr 4-1Y;1Y-1995 OSr17rOS Cf H+ Voltage SIR 709 
391.8127 Fr3 PXD(5,3,1,0.10~.U000.0.O.OO~,F,F) gxprNDB5m 
SaaIple#l TOXt: T U  INIZT H.23 -#32311E1 pile TPxt: l'RLU'?C&- LABORATOXZS OF R. T. P., m., --DBS-- 

8.7E4 

a 0: 

d5.57E4 4 0.: [3.SE4 

0 1 
I , .  . .  . /  . . . . I  I . . . . . I  I . .  I . . . . .  / . . . .  . . , , ,  , , ,  

31L36 31:48 32:00 32:U 32224 32L36 32.!48 33:OO 33:12 33j24 33!36 33!48 TIM3 
PilsrlP951882 11-326 Acqr 4-Y1P-1995 .OSsl7r 05 CC EI+ Voltage SIR 709 
401.8558 Pr3 PXD(5,3,1,0.10~.U000.0,0.00X,?,F) BprNDBSUS 
Sampl~#l T0XtrTL.Z IBL8T M23 YLI#32311E1 Pile Te:T=LE LABORATORIES OF R. T. P. ,=. , --DBS-- 
100, 

2 

80: 

sa- 

44: 

2 0: 

0- 

A3 .3087 
C 

0. 080 
' ' i:36 ' iiiii ' 'rt2Lao ' '3;:;; ' 3;:;; ' 3i:;i ' izii8 ' 

' 
3 3 : ~  hLi8 ' ' m 

PilmtW951882 #I-326 Acqr 4-m--1995 OSxl7r 05 DC gI+ Voltage SIR 709 
403.8529 B:3 PXD(583rl,0.10~.U000.0r0.00~,P8P) -:yDa5Us 
S m l a # l  T&:TLI INLET JU3 TLT#323118 File TrrCrTRIARCLB trlBaRATORISS OP B.T.P.,IW=., --DBS-- 
100- 

8a: 

64: 

4 0.: 

2 0.: 

0- 

-9.886 

A2.36E7 
n 

, , r 0.080 
31136 31:48 32:00 3 3224 32k36 32:48 33:00 33:s T m  

BilerW951882 11-326 Acqr 4 - M V - m  OSxl7:05 CC EX+ Voltago SIR 709 
430.9729 Br3 grprNDB5US 
S w l e # 1  Tmxtr TLI  ZRZBT H23 BLIQ TLZt323118 Film Tutr T m  LLBORATomS OP B.T.P.,-., --DBS-- 

17.886 

60: 

4 0: 

2 0: 

0' 

LS.9E6 

13.9H6 

3.086 

La. 786 

15.8E6 

12.986 

, , 
- 
0.080 

31:36 31:48 32:00 32:11 32:24 32:36 32:48 33:00 33:U 33:24 33:36 33:48 T m  



PilorW951882 #1-356 ACq: 4 - m - 3 9 5  05:17:05 CC ZI+ Voltage SIR 705 
407.7818 P:4 PXD(5.3,1.0.10%.10000.0.0-00*i.P.P) ExprNDBSUS 

PilerW951882 #I-356 Acqr 4-W-3.995 05r17r05 CC EX+ Voltage SIR 709 
409.7789 P:4 PXD/5,3,1,0.10~,10000.0,0.00%.2,P) -:NDESUS 
s-le#l TrrtrTLf IhrLZT H23 HUBC ~ ~ ~ # 3 2 3 1 1 8  Pile Tsr+rl7ua~d&~ ,UEORATORTO's OP R. T . P . , ~ .  , --=as-- 

7.165 

5.7E5 

4 -3E5 

PilerW951882 $1-356 Acq: 4-m-1995 O5r17805 CC BI+ Voltage SIR 709 
417.8253 Pr4 P~(5,3,1.0.10~.10000.O.O.O~~,P) ExprNDB5US 
S m l e # 1  TrrtrTLf IPln;FT M23 HLIHI TlZ1323118 Pile TPrt:TlUUGIS IAEOR1TQRIES OP R. T. P. ,INC., --DB5-- 
100 

7 
A1. 8B7 K 4.6E6 

I 3.7E6 

A1 .02B7 

1.986 

9.3E5 

0. OEO 
' ' 3  ' 3 5 0 '  

' 

PilsrW951882 $1-356 dcqr 4-HAT-l995 05rl7rOS CC EI+ Voltage SIR 709 
419.8220 ~ : 4  PH,(S,~,~,O.~O~IOOOO.O,O.O~,P~PI & p r m s u S  
9-1 o#l Trrt:TLI INLET M 3  lZZ#323lZB Pile Tmxt: TRIABGLE UORATO-S OP R. T. P. ,INC., --DB5-- 

-1.m 

L8.5336 

A2.29E7 I 6.4E6 

L4.3B6 

LZ.lE6 

0.0~0 
' 3 ' a ' 2  ' ' 2  ' ' 3 "  ' 3 '  ' a ' 3 ' 3 ' 3 s  ' ' 3  ' 7 0  m 

Piler#D5113.99 #l-356 Acqr 4-m-1995 OSzl7r05 CC BI+ Voltage 9fR 70s 
442.9728 Pr4 grprNDB5US 
SsalpleXl Toxfr TLI INLET H23 aLU5 FLZW231B Bile Trrtr- UBORaTORZES OP R. T.P., INC., --DBS-- 

34x58 

19. -6 

L4.8Bb 

, :O.oEO 
3 4  35:00 35:12 35i24 35:36 35:48 36:00 36:U 36i24 36L36 36!48 37k00 T m  

PilerW951882 #I-356 Acqr 4-m-L995 05rlfrOS CC EX+ Voltage SIR 709 
479.7165 P:4 grprNDB5US 
S.!mple#l Te:TLI INLET 1Y33 TLIC323Zl.B Pila Tlxt:TlUUGLE ULBOIUTORIES OF R. T.P. ,IIPC., --DBS-- 

35~24 

35x32 3Jr4335r5135r59 

34:4a 3sioo 3s:12 35h4 3si413 36!00 3 6 ; ~  





133 

Filer W951882 #I -356 Acqr 4-MU-1995 05rI7 r05  CE hT+ Voltage SIR 70s 
409.7789 B:4 PX17(5,3,1,0.103,10000.0.0.04t.~,PJ grprNOB5US 

11-1486 



1 
P i l o r  W951882 if1 -336 Acqr 1-MY-1995 05r17 :  05 CC H+ V o l e a g o  5x3 7 0 s  
423.7766 P:4 PXDf5~3~1~0-10%,10000-0~0-00%,P,P) m r R D B S U S  
Sampl e # l  TPxt: TLZ IMLZT K'3 aLXNX TLI#32311B P i l e  T P r t :  T - W C L E  LAEORATORIES OP R. 7. P., X., --DB5-- 
100,  d9.48E5 

8 0: 

601 

4 0: 

2 01 

3 . lE5 

AS. 48E5 ;1:: ' 2.2E5 

i 6.2E4 

0 -  - - - ' F 0 .  OEO 
35 i00  3 5 i 1 3  ' ' 35 i24  ' ' ' 3 5 i 3 6 '  ' ' .  35r48 * " , ' . TXME 

Pi lorW951882 # l -356  A c q r  4-MAY-1995 0 5 t 1 7 : 0 5  CC Xr+ Voltage S I R  7 0 s  
425.7737 P:4 PXD(5,3,1,0.10~.10000.0.O.OO%,P,P) ~ r B D B S V S  
S-1 dl T m :  T L I  IXLZT M 3  E L U X  TLI1T32311L1 P i l e  IZ*rt : lWXNCLE LABORATORfES OP R. T. P., m., --DBS-- 



Pile: W951882 $1-356 Acq: 4-MAY-1995 05:17: 05 CC EI+ Voltage SIR 70s 
441.7428 ~ $ 4  PXD~~,~,~.O.~O$~,~OOOO.O,O.OO+.P,P~ W ~ ~ N D B S U S  
S-1 d l  Taxt: TLI IhVXZT dU3 B U N X  TLI#3231IB Pile Tsxt : T W C L E  LIEORATORIES OP 3. T. t., mC., --JB5-- 

A2.06E5 

A4 .ME4 

3s:oo ' '36.iod ' ' ' ' 37joo 38 k 00 39: 00 'rokoo ' ' 

FilerP7951882 11-356 Acq: 4-MaY-1995 '05:lf: 05 CC gZ+ Voltage SIR 70s 
443.7399 B:4 PXD(7,3,3,0.101,10000.0,0.003,Z,,P) Xxp:NDBSUS 
S-le%l Te:TL'LI llKGiT iY13 ELUlX lZXS323118 Pile Te*ttl'RXANCLB IAEOILATORIES OF R.T.P.,ZIYC.,--DB5-- 
100, A3.  ,95E5 3E5 

01 , 

35:oo ' '36iod ' ' ' ' s7:oa 3e:oo 39: 00 . roioo 
File:W951882 #I-356 Acq: 4-MV-1995 05:17r 05 CC E+ Voltage 9IR 709 
442.9728 F:4 &DrNDB5US 

10 34x58 35 92: 04 36r5737r18 38r13 jar38 2.4E7 
39r20 39:45 

2.2E7 

1.9E7 

1.7m 

60 1.487 

50 1.2EI 

40 9 . m  

30 \ \ '  7.2B6 

20 4 .  BE6 

10 .4E6 

0 , 0. OEO 
35: 00 36: 00 37: 00 3e:oo 09: 00 40: oo ~ x m  

?ilo:11951882 11-356 Acqr 4-MV-1995 OSrl7rOS CC =+ Voltage SIR 709 
i13.6775 Hr 4 &pr-509 
;-1 d l  TutrTLI I N l Z T  M23 ZZIt32313118 Pile TurfrTRZMGLE IdBOlUTaRIXS OP R. T. P., m., --DM-- 

37 39 

t 39 r 15 
38r27 

38rl 38r51 



Sample T~X~:TLI~~INLET M23 BLANK TLIt32311B File Text:TRIANGLE LABORATORIES OF R.T.P.,INC..--DBr 
-2.437 

1.9E7 

60 - 

- ~ig:~951882 #l 356 Acq: 4-MAY-l9gT5:17:05 GC EI+ Voltage SIR '10s 
469.7779 F:4 Exp:NDB5US 
Sanlple Text:TLI INLET M23 BLANK TLIlt32311B File Text:TRIANGLE LABORATORIES OF R.T.P..INC-,--DB' 
100% -6.5E6 

8 0- 

6 0: 

4 OL 

2 0: 

0 - 

~5.2E6 

~3.9E6 

12.636 

r1.3E6 

4 0. 

2 0- 

11.4E7 

19.636 

14.836 

, I l 1 ,  1 1 , 1 1  , 1 1 1 ,  

0- , 
35100 

I , , ,  

36 100 
, , I , ,  

37100 
1 I I 1 ,  I I I I ,  1 I ,  1 ,  , , ,- O.OEO 

38100 39100 40 100 TIME 

- O.OEO 
35100 36100 38l00 39 100 I 40100 , , ,  TIME 

~ile:W951882 #l-356 Acq: 4-MAY-1995 05:17:05 GC EI+ Voltage SIR 70s 
471.7750 F:4 Exp:NDB5US 
Sample Text:TLI INLET M23 BLANK TLIt32311B File Text:TRIANDLE LABORATORIES OF R.T.P.,INC..--DB>> 
100% -7.1E6 

8 0: 

6 OL 

4 0: 

2 0: 

0 - 
l , l , ,  , I I I I  I l l I I  

I I I I 1  , 1 1 1 ,  

15.736 

14.3E6 

12.936 

11.436 

,- O.OEO 
36100 37100 38!00 39 100 40 100 TIME 

File:W951882 Ill-356 Acq: 4-MAY-1995 05:17:05 GC EI+ Voltage SIR 70s 
442.9728 F:4 Exp:NDB5US 



TL-RTP Project: 32311B Method 23 TCDDITCDF Analysis (DB-225) 
Client Sample: TLI Inlet M23 Blank Analysis File: P951842 

- 
Client Project: d a  
Sample Matrix: XAD Date Received: / / Spike File: SPC2NF04 
TLRTP ID: TLI Blank Date Exrracted: 04/20/95 ICAL: PF2N144 

Date Analyzed: 05/02/95 CONCAL: P951834 

Sample Size: 1.000 Dilution Factor: n/a % Moisture: d a  
Dry Weight: d a  Blanlc File: P951842 % Lipid: d a  
GC Column: DB-225 Analyst: VCA % Solids: d a  

Triangle Laboratories of RTP, Inc. 
801 Capitola Drive Durham, North Carolina 2771 3 
Phone: (91 9) 544-5729 Fax: (91 9) 544-5491 

Data Reviewer. 05/06/95 

Page 1 of I CXNF PSR V:I.IO. LARS s.14.12 

Printed: 1506 05/06/95 



- . .  
. . . . .  

. - 
Initial .... Date ... 

on h<<  
8-File/Header Changes f2_/.-/- Calculated Noise Area: 

138 
K J < / U  ( L )  

- .~ 

Manual Integrations Channel: 3CC' 

Transcription 1n.i tials : 31 / ' 5  
W S E  Corrections 

Page No. 1 Listing of P9518425.dbf 
05/02/95 Matched GC Peaks / Ratio / Ret. Time 

Compound/ Match Match Who / ID 
M-Z.. . . Omit Ratio . .RT. Total.Peak.Area.. Rat RT. Rel.RT Why Identification. . code 
TCDF 
304-306 DN 1.81 16:40 

2.16 17:17 
1.40 17:49 
0.60 18:14 
0.71 18:37 
0.86 19:11 
1.02 19:23 
0.58 19:34 
0.66 19:48 
0.77 20:36 
1.66 21:05 
1.48 21:30 
0.70 21:48 

@ ;::: ::I;: 
DN 1.66 25:45 

304-306 Peaks 13 

0.85 17:38 
0.78 20:34 
0.71 20:52 
0.75 22:OO 
0.75 22:12 
0.75 22:35 
0.77 23:58 
Peaks 1 

TCDD 
320-322 0.48 21:06 

DN 1.05 22:OO 
€ 2 
L 

DC 0.60 23:57 

C i 320-322 Peaks 1 a 

17:09-24:06 
P F 0.758 WL 
P F 0.786 FR 
P F 0.810 FR 
F F 0.829 FR 
T P 0.846 
T F 0.872 
F F 0.881 FR 
P F 0.889 FR 
T F 0.900 
T F 0.936 
P F 0.958 FP 
P F 0.977 PI1 
T F 0.991 
P T 1.000 FR 2378-TCOF L* AN 
P F 1.106 WH 
P F 1.170 WH 

*** Total *** 

21:51-22:ll 
T P 0.802 WL 
T F 0.935 WL 
T F 0.948 WL 
T T 1.000 13C12 -2378-TCDF IS0 
T F 1.009 WH 
T P 1.027 WH 
T P 1.089 WH 

*** Total *** 

18:04-23:28 
15.28 P P 1.020 PR 
12.87 F P 1.064 SN 
69.49 P F . 1.158 WH 
15.28 *** Total *** 

Triangle Laboratories, Inc. 
801 Capitola Drive Durham, North Caroiina.27713 
Phone: (919) 544-5729 Fax: (91 9) 544-5491 

Printed: 16:44 05/02/95 

114 



Page No. 2 Listing of P9518423.iU~f 
05/02/95 Matched GC Peaks / Xatio / Ret. Time 

Compound / Match Match Who / ID 
M-Z.. . . Omit Ratio . .RT. Total.Peak.Area.. Rat RT. Re1.RT Why Identification.. Code 

0.00 15:51 
0.00 16:13 
0.00 16:46 
0.00 16:54 
0.00 17:04 
0.00 17:18 
0.00 17:43 
0.00 18:19 
0.00 18:40 
0.00 18:50 
0.00 19:05 
0.00 19:14 
0.00 19:31 
0.00 20:06 
0.00 20:21 
0.00 20:42 
0.00 20:59 
Peaks 10 

T F 
T F 
T F 
T c 

T F 
T F 
T F 
T F 
T F 
T F 
T F 
T F 
T F 
T F 
T F .  
T T 
T F 

*** Total *** 

- - 
5 Column. . : Description. . . . . . . . . . . . "'thy" Code Description 

= r-=- 
- .~ H-2 - Nominal Ion Mass (es) WL - Below Retention Time Window 
;: RT. - Retention Time . W E  - Above Retention Time Window 

2 k 3 =  Match Rat - Ratio Match True;/Palse SN - Below Signal to Noise Level 
Match RT - Time Match True/False <I - Below Method Detection Limit 

f RelRT - Relative Retention Time PR - Calc based on theoretical ratio 

*** End of Report ** 

. Triangle Laboratories, Inc. 
801 Capitola Drive Durham, North Carolina 2771 3 
Phone: (91 9) 544-5729 Fax: (91 9) 544-5491 

Printed: 16:44 05/02/95 





P951842 2-RAY -95 S i r : V o l  tage 78-SE Sys : 00225 
Sample 1 In jec t ion 1 Group 1 Hass 383.9016 141 
Text :TLI IHLET I23 BLflNK TLI 1323110 

8 
I 1 I I I I 1 

e 

29:88 28~29 28:48 2 1 4 8  21~29 21:40 2248 2 2 ~ 2 9  22~48  23~08  23~29 2 3 ~ 4 8  2448 
P951042 2-HRY -95 Sir: Voi tage 78-SE Sys: 00225 
Sample 1 Injection 1 Group 1 !ass 385.8907 
Text :TLI INLET R23 RLRHK TLI 13231 10 

, I I I I I 1 1 

l RiL Norm: 4248 

2840  28:21 29~48 2 1 ~ 8 8  21~28 2 1 ~ 4 8  2248 22:26 2 2 ~ 4 8  2 3 4 8  2328 2 3 4 8  2448  
P951042 2-HflY -95 Sir:VoL tage 7fl-SE Sys: 08225 
Sample 1 Injection1 Group1 Hass315.3419 
Text :lLI INLET 123 BLANK TLI 1323118 

08. 

60. 

48, 

28, 

8 ,  
1 & I , , , I - , I I 

28:0fl 28~28 28~48  21:88 21:28 2 1 ~ 4 8  22:BB 2 2 ~ 2 8  2 2 ~ 4 8  23:BB 23:2fl 23148 24:efl 



~951042 2-!fly -95 Sir:Vol tage 70-SE Sys : 00225 
Sa~ple  1 Injection 1 Croup 1 llass 303.9816 
TextzTLI INLET R23 0LRNK TLI t323110 

P951042 2-MY -95 5ir:Vol tage 78-SE Sys: 08225 
Sa~ple 1 Injection 1 Gaup 1 Hass 385.8987 
Text :TLI INLET H23 BLRHK RI t323118 

108. H O ~ R  : 56 

0 i I , 1 I I 1 1 1 I I 
A 

16:08 17:88 10:80 19:88 2848 21:BB 2240 2340 2448 2548 2648 
P951042 2-!RY -95 Si:Vol tage 78-SE Sys: 00225 
Sample1 Injection1 Group! Rasr315.9419 
Text :TLI INLET 123 BLHNK 7I.I t323118 

1 BB. I Horn: 4248 

8 '  1 1 1 1 I 1 I I L 1 i 

16:BB 17:88 10:88 19~98 2fl:RE 21:00 2240 2348 2448 25~88 26:M 
P951042 2-IJIY -95 Si:Vd tage 78-SE Sys: JIB225 
Sample 1 Injection 1 Group 1 llass 317.9309 
T e x t 4 1  INLET 123 BLANK TLI 1323118 

188, Horn: 5635 
. 

8 '  - 
1 6 : ~  1 7 h ~ '  iekis 19188 29108 21140 221ae ' 2311 24108 25~00 ' 261011 

P951042 2-RRY -95 Sir:Vol tage 78-51 Sys : 08225 
SanpLe 1 Injection 1 6ruq1 1 Hass 375.0364 
TexttTLi INLET 123 BLRNK TLI 1323118 



P951042 2-IflY -95 Sir :VoL tage 78-SE Sys: 00225 
SaapLe1 Injection 1 Grwpl llass319.8965 
Text :TLI INLET H23 BLRHK TLI 1323118 

1 a , Horn: 12 
4 

fl 4 I I I I I I I 

- 
h 

I I 1 

16:88 1 7 : ~ ~  18:ae 19:ae 28~00 2140 2 2 : s ~  23:ea w e e  25:ae 26:00 
P951842 2-RflY -95 Sir : VoL tage 78 -SE Sy s : 00225 
SanpLe 1 Injection 1 Group 1 Has 321.8936 
Text :TLI INLET 123 BLANK TLI 1323118 

1Q Horn: 71 
n- B 

16:ae ' 171ae islss ' l g l a~  ' 211410 21lag 2t;ae 231 2 6 0 0  25100 261811 
P951842 2-flRY -95 Sir:UoLtage 78-SE Sys : 08225 
Sanple 1 Injection 1 Gnup 1 hss 327.8047 
Text :TLI IHLET 123 BLANK TLI 1323118 

P951842 2-MY -95 Sir:Uoltage 78-4 Sys: 08225 
Sanple 1 Injection 1 Group 1 k s  331.9360 
Text:nI IHLn HEI BUNK nI 1323119 

Horn: 3850 

8 I I . I , I 1 8 i 

16:08 1740 18:88 19:00 26:98 2148 22:80 23~88 2440 2548 26:88 
P951042 2dflY-35 Sir:Voltage 78% Sys: 08225 
Sample1 Injection 1 Group1 llass333.9330 
Text:TLI INLET 123 BUNK TLI t323110 

Horn: 5867 

8 I . I . I I i 

16:80..17:08 18:88 19:BB 28:88 21:08 2240 23:88 24:08 25~08 26:'80 
P951042 2-jflY -95 Sir:Uoltage 70-SE Sys : 08225 
SanpLe 1 Injedim 1 Grmp 1 Mass 292.9024 
TextZTLI IHLFT 123 BLflHK n I  1323118 





TL-RTP Project: 32311B Method 23 PCDDIPCDF Analysis (a) 
Client Sample: RUN i AUX HT INLET 4-6-95 Analysis File: W951883 

Client Project: 95-1253 
Sample Matrix: M23TRAIN Date Received: 04/14/95 Spike File: SPX23704 
TLRTP ID: 98-238-1A-D Date Extracted: 04/20/95 IC AL: WF54275 

Date Analyzed: 05/04/95 CONCAL: W951880 

Sample Size: 1.000 Dilution Factor: d a  % Moisture: d a  
Dry Weight: d a  Blank File: W951882 % Lipid: d a  
GC Column: DB-5 Analyst: GM % Solids: d a  

Page. 1 of 2 X237-PSR v:I.lO. LARS 5.14.lZ 

Triangle Laboratories of RTP, Inc. 
801 Capitola Drive Durham, North Carolina 2T713 
Phone: (91 9) 544-5729 Fax: (91 9) 544-5491 

Printed: 17:51 05/09/95 

3 2 1 





. . .  Initial .... Date ... 
5 fY 

B-File/Header Changes Kb i / _  / Calculated Noise kea: 

Manual Integrations Channel : 

- Transcription $ E': Initials : 

dBASE Corrections 1- Date: 

Page No. 1 Listing of W951883B.dbf 
05/04/95 Matched GC Peaks / Ratio / Ret . Time 

Compound/ Match, Match Who / ID 
M-Z .... Omit Ratio ..RT. Total.Peak.Area.. Rat RT. Rel.RT Why Identification.. Code 

TCDF 
304-306 0.76 21:40 

0.77 22:lO 
0.76 22:26 
0.75 22:49 
0.76 23:08 
0.77 23:34 
0.76 23:50 
0.76 24:04 
0.76 24:17 
0.75 24:28 
0.77 24:43 
0.75 24:55 
0.75 25:21 
0.77 25:33 
0.75 25:49 
0.78 26:40 

DC 0.76 26:55 
304-306 Peaks 16 

3.62 23:08 
10.08 23:34 
1.41 23:50 
1.73 24:05 
2.05 24:17 
0.92 24:28 
0.81 24:54 
1.14 25:19 
0.90 26:29 
0.80 26:40 
0.21 27:03 
Peaks 5 

14,857.06 T F 1.071 
2,597.42 T F 1.081 WH 

2,531,658.05 *** Total *** 

F F 
P F 
F F 
F F 
P P 
F F 
T T 
P P 
F F 
T P 
P P 

*** Total *** 

Triangle Laboratories, Inc. 
801 Capitola Drive Durham, North Carolina.27713 
Phone: (91 9) 544-5729 Fax: (91 9) 544-5491 



Page No. 2 Listing of W951883B.dbf 
05/04/95 Matched GC Peaks / Ratio / Ret. Time 

Compound / Match Match Who / 
M-Z . . . .  Omit Ratio ..RT. Total.Peak.Area.. Rat RT. Rel.RT Why Identification.. 

p 0 . 3 6  24:42 
0.74 25:05 
0.75 25:26 
0.75 25:32 
0.77 25:38 
0.79 25:48 
0.74 25:59 
0.79 26:ll 
0.78 26:38 

320-322 Peaks 13 

37C1-TCDD 
328 DC 0.00 22:32 

DC 0.00 23:Ol 
DC 0.00 23:26 

0.00 24:lO 
0.00 24:26 
0.00 24:58 
0.00 25:06 
0.00 25:26 
0.00 25:38 
0.00 26:02 
0.00 26:38 
0.00 26:52 
0.00 27:Ol 
0.00 27:06 

328 Peaks 11 

F F 
T F 
T F 
T F 
T T 
T F 
T F 
T F 
T F 

*** Total *** 

T F 
T P 
T F 
T F 
T F 
T F 
T F 
T F 
T T 
T F 
T F 
T F 
T F 
T F 

*** Total *** 

13C12-TCDD 23 :38-27: 38 
332-334 1.14 24:25 85.35 F F 0.953 FR 

0.79 25:26 19,367.11 T T 0.993 13C12-1234-TCDD 
0.78 25:37 18,382.49 T T 1.000 13C12-2378-TCDD 
0.68 25:57 242.62 T F 1.013 

332-334 Peaks 4 38,077.57 *** Total *** 

ID 
Code 

Triangle Laboratories, Inc. 
801 Capitola Drive Durham, North Carolina 27713 
Phone: (91 9) 544-5729 Fax: (91 9) 544-5491 

Printed: 08:04 05/04/95 



Page No. 3 Listing of W951883B.dbf 
05/04/95 Matched GC Peaks / Ratio / Ret. Time 

Compound/ Match Match Who / ID 
M-Z . . . .  Omit Ratio ..RT. Total.Peak.Area.. Rat RT. Rel.RT Why Identification.. Code 

1.53 29:46 104,768.57 T F 1.030 
1.60 30:04 13,650.87 T F 1.040 
1.56 30:35 8,284.68 T F 1.058 

340-342 Peaks 18 1,132,641.91 *** Total *** 

13C12 -PeCDF 
352-354 1.69 26:54 

DN 2.52 27:37 
2.11 28:02 
1.41 28:15 
1.04 28:31 
1.59 28:39 
1.48 28:54 
1.20 29:12 
1.56 29:36 
1.97 29:55 
1.01 30:14 
2.51 3.0:36 

352-354 Peaks 11 

PeCDD 
356-358 1.53 28:09 

1.44 28:39 
1.54 28:53 
1.51 29:Ol 
1.53 29:12 
1.51 29:21 
1.48 29:27 
1.49 29:38 
0.36 29:47 
1.54 29:57 
4 5  30:05 
1.48 30:26 

356-358 Peaks 12 

T F 
F F 
F F 
T F 
F P 
T F 
T T 
F F 
T T 
F F 
P F 
P F 

*** Total *** 

T F 
T P 
T P 
T F 
T F 
T F 
T P 
T P 
F P 
T T 
T P 
T P 

*** Total *** 

13C12 -PeCDD 25 :56-33: 56 
368-370 DN 1.16 28:03 12.60 P F 0.937 SN 

1.56 29:57 12,069.05 T T 1.000 13C12-PeCDD 123 IS3 
1.47 30:04 1,179.41 T P 1.004 

DN 5.34 30:25 . 14.13 P P 1.016 PR 
368-370 Peaks 2 13,248.46 *** Total *** 

Triangle Laboratories, Inc. 
801 Capitola Drive Durham, North Carolina 27713 
Phone: (91 9) 544-5729 Fax: (91 9) 544-5491 

Printed: 08:04 05/04/95 



- - -  
Page No. 4 Listing of W951883B.dbf 
05/04/95 Matched GC Peaks / Ratio / Ret. Time 

Compound / Match Match Who / ID 
M-Z.. . . Omit Ratio . .RT. ~otal.~eak.~rea.. Rat RT. Rel.RT Why Identification.. Code 

1.19 32:38 11,982.84 T F 
. - 

1.004 
1.25 32:48 28,225.91 T F 1.009 
1.26 33:OO 82,921.26 T T 1.015 234678-HxCDF AN 
1.2~~:33:42'3 -7 T T 1.0393 123789-HxCDF AN <f 

374-376 Peaks 12 750,250.19 *** Total *** 

13C12-IIxCDF 
5 sro 

384-386 0.81 31:27 91.19 P F 
0.88 31:34 265.51 F F 
0.60 32:15 48.23 P F 
0.54 32:25 15,280.98 T T 
0.51 32:30 17,322.37 T T 
0.78 32:47 136.73 P F. 
0.52 33:OO 16,620.92 T T 
0.51 33:43 12,206.60 T T 

DN 1.03 34:02 13.62 P F 
384-386 Peaks 8 61,972.53 *** Total *** 

1.24 31:57 
1.24 32:23 
1.22 32:36 
1.22 32:45 
1.24 33:06 
1.25 33:ll 
1.27 33:27 
Peaks 7 

T F 0.963 
T P 0.976 
T F 0.982 
T F 0.987 
T T 0.997 
T T 1.000 
T T 1.008 

*** Total *** 

0.59 32:35 
1.23 33:06 
1.23 33:ll 
1.24 33:28 
Peaks 3 

20.10 P P 0.982 
9,746.52 T T 0.997 
9,946.08 T T 1.000 

12,224.18 T T 1.009 
31,916.78 *" Total *** 

1.06 35:ll 
0 35:25 
1.06 35:33 
1.01 36:31 
Peaks 4 

206,665.60 T T 1.000 
36,377.89 T F 1.007 . 
39,194.30 T F 1.010 
18,587.06 T T 1.038 

300,824.85 *** Total *** 

1.07 34:47 
0.46 35:ll 
2.19 35:25 
0.43 36:30 
1.85 37:03 
Peaks 2 

16.58 P P 0.989 
11,744.58 T T 1.000 

13.10 F F 1.007 
8,272.83 T T 1.037 

9.47 P F 1.053 
20,017.41 "* Total *** . 

Triangle Laboratories, Inc. 
801 Capitola Drive Durham, North Carolina 27713 
Phone: (91 9) 544-5729 Fax: (91 9) 544-5491 

Printed: 08:04 05/04/95 



- - 
Page No. 5 Listing of W951883B.dbf 
05/04/95 Matched GC Peaks / Ratio / Ret. Time 

. - Compound/ 
M-Z . . . .  Omit Ratio ..RT. 

1.04 35:26 
- - 1.03 36:05 

424-426 Peaks 2 

13C12-HpCDD 
436-438 DC 1.16 35:09 

0.81 35:25 
1.04 36:04 

436-438 Peaks 2 

OCDF 
442-444 0.87 39:12 

I 442-444 Peaks 1 

458-460 Peaks 1 

. . 13C12 -0CDD 
470-472 0.88 39:02 

Column... Description ............ 

Match Match Who / ID 
Rat RT. Rel.RT Why Identification.. Code 

T F 0.982 
T T 1.000 1234678-HpCDD AN 

*** Total *** 

35:04-37:04 
T F 0.975 SN 
F F 0.982 FR 
T T 1.000 13C12-HpCDD 678 IS7 

*** Total *** 

35 : 02-43 : 02 
46,359.06 T T 1.004 OCDF AN 
46,359.06 *** Total *** 

35: 02-43: 02 
22,477.83 T T 1.000 OCDD AN 
22,477.83 *** Total *** 

'Why' Code Description 

M-2 - Nominal Ion Mass (es) W L  - Below Retention Time Window 
R? . - Retention Time WH - Above Retention Time Window 

- .- Match Rat - Ratio Match True/Palse 
R 

SN - Below Signal to Noise Level 
Match RT - Time Match True/False cM - Below Method Detection Limit 
Re1 RT - Relative Retention Time PR - Calc based on theoretical ratio 

= F 

*** End of Report *** 
p 

Triangle Laboratories, Inc. 
801 Capitola Drive Durham, North Carolina 27713 Printed: 08:04 05/04/95 

' Phone: (919) 544-5729 Fax: (919) 544-5491 



File:W951883 #I-519 ACq: 4-MY-1995 06:03:53 GC EI+ V o l t a g e  S IR  7 0 s  
303.9016 P:2 PKD(5,3,1,0.10%,12000.0,0.00%,P,P) ExprNDB5US 
Saaple#1 T e x t : R m  1 AUX ET INLET TLI#32311B P i l e  T~X~:~=LB =ORATORIES OF R. T.P. ,INC., --DBS-- 
100, A1 -69E9 ,4.4E8 

SaaplmrYl ~ a x t r ~ t h  1 AUX I. I- TlX132311B P i l e  T u t r -  L1EIOiUTORIES OP R.T.P.,IX.,--DBS-- 
5.9E7 

4.8E7 

L3.6E7 

L2.481 

4 03 A1.32E9 A8.16E8 17.1888 

L 4 

2 0: 

01 
I . " "  

22100 2s :oo  24: oo z5:oo 2 s :  00 
PilerW951883 #l-519 Acqr 4 - W - 1 9 9 5  06r03r53 OC EX+ V o l t a g e  S I R  7 0 9  
305.8987 F:2 PXDf5,3,1,0.10%,12000.0,0.00%,P,P) ExprNDBSUS 
Saap le# l  T u f r R I M  1 ADX RT INLET TLI132311B P i l e  Text:- LLBORATORIES OF R.T.P.,IS.,--DB5-- 

0 4 0.  OEO 
22:  oo 23 : 00 zr : oo 25: 00 26:  00 27:oo ~m 

FilmtW951883 11-519 dcqr  4-MLY-1995 06r03r53 OE W+ V o l t a g e  S I B  7 0 9  
375.8364 Pr2 grprNDB5US 
Sanlple#l TextrRUN 1 dUX ET INUT TLI#32311B P i l e  T u t r -  UEORATORIBS 08 R.T.P.,I=., --DB5-- 
100 1.3E5 

1.085 

A1.76E9 
A1.76E9 A1.07E9 19.51E8 

A 

22:  00 
' 

'23100 ' 
' ' 

24:00 25:  00 26:  00 
PilerW951883 11-519 Acqr 4-MAY-1995 06r03r53 OC EI+ Vol tagm SZR 7 0 9  
315.9419 Px2 PXD(5,3,1,0.10%, 12000.0,O. 00%,F,P) gxprNDE5US 
Saaple#1 T u t r R V r ?  1 ADX ET IIULET TLI132311B P i  1 e Textr- UEORATORIES OP R.T.P., I=. , --DBS-- 

60: 

4 0: 

2Q: 

0' I 1 
22:00 23  : 00 24:00 25: 00 26: 00 

PilmrW951883 #I-519 Acqr 4-MLY-1995 06r03r53 OE EI+ Vol tagm 9I31 7 0 9  
317.9389 Fr2 PXDIS,3,1,0.101r,12000. 0,OOO04,P,F) &prNDBSUS 
S m w l e # l  TaxtrRIM 1 AUX RT TLI#323118 P i l e  Textr- UEORATORIES OF R.T.P.,IE., --D85-- 

AX. 1788 

I t 
22:  00 23:00 24  : 00 25: 00 26:  00 

PilerW951883 #I-519 Acqr 4-MAY-1995 06r03r53 UC W+ V o l t a g e  S n  7 0 s  
330.9792 Pz2 m r N D B 5 U S  



A7.63E7 

AS. 30E7 

PilerW951883 #1-519 ACq: 4-XAY-1995 06r03:53 CC EI+ Voltage SIR 70s 

4 0.: 

20.: L1.2E7 

0 1 - 0. OEO 
2s i 00 24: oo 2s: 00 26: 00 27i00 TIME 

319.8965 P:2 PKD(3,3~1,0.10~~12OO0.0,0- oo%,P,P) Exp:NDBSUS 
ssnlple#l T e : R O N  1 AUX El' INLET TLI#323118 Pile T&:TRIANCW LABORATORIES OP R .  T.P., INLI., --085-- 
100 

7 
A1. 2E8 f -2.lE7 

153 



z7:oo za:oo zs:oo 30: 00 
FilerW951883 11-519 Acqr 4-18Y-1995 Obr03rS3 CC EX+ Voltage SIR 70s 
409.7974 Fr2 mrNDBSUS 

- 
File:W951883 #I-519 ACq: 4-WAY-1995 06:03:53 CC EI+ Voltage SIR 705 

S w l e # l  ~ e x t r ~ O k  1 A m  EIF INLET TL.T#32311B File TutrTRLWGLE LUOEAZWRIES OF R.T.P.,m.,--DBS-- 
30139 ,6.2B4 

339.8597 F:Z PXD(3r3,1,0-10%,1Z000. 0,o. oo%,P,Pl &p:nB5US 
Sample#I TOXt:RVN 1 AVXIIT INLET TLI#3231lB File T&:TRZANCU LIIBOR~TORIES OF R-T.P.,INC.,--DB5-- 
100 7 Al. f8E9 - 4.9E8 

154 





Filer W951883 #l-328 ACq: 4-Y1Y-1995 06: 03:53 CC EX+ Vof tage SIR 70s 
373.8208 Pz3 PXD(5.3.1,O. 10%,12000.0,0.00%.P,F) hkpzNDB5US 
SamqlelYl P&:RTTN 1 AVX El' I- lZII32311B File T&:EUANCLE LABORATORIES OP R.T.P. ,I=., --1185-- 
100- 

8 0: 
A1 .OlE9 

4 
A4.63E.9 

~2.2E8 

11.4E8 

N.23EI 7.267 
dl. l4E8 

A A A  0. OEO 
31 z 00 3 2 ; ~  ' 33:00 34i00 TIHE 

FilerW951883 #l-328 Acqr 4-YIY--95 O6zQ3r53 OC EI+ Voltage SIR 709 
375.8178 Ft 3 PXD(5,3,1,0. 1~.12000-O8 O.OO%,P,P) hkprNDB5US 
Samqle#l TprtrRON 1 AD1 Rl' IElXT m;I#3231lE Pilo Text:-= L&BORAILY)RI8S OP R.T.P.,IW.,--DBS-- 
100 2.9E8 

80 

60: 

4 0.: 

20.: 

0- 

A8.1098 2.3E8 

Ll. 7E8 

d3.67E8 S1.2E8 

19.7887 AS.llE7 
A 

31:oo 
1 

32~00 34i00 TIHE 
PilerW951883 #1-328 Acqr 4-HW-1995 06z03r53 CC EI+ Voltage SIR 709 
383.8639 Pz3 PICI1(5,3,1,0.10~,12000.0,0.00~,P,P) ExprNDBSUS 
Sa~ple#1 T.xf:RUN 1 dUX RT mS3231lE Pile Te%t:TRldNGLE WLBORATORIES OF R.T.P.rIX.,--DB5-- 

dS.8lE7 ,=I. 9E7 

C5.8E7 

- O.OE0 

L1.5E7 
A4.l- 

:1.m 

7.4E6 4 0.: 

1 

3.786 

1 ! ,L  c ,  
I 0. OEO 

31:00 32r QO 33: 00 342 00 ~ ~ l l t ~  I 

PilerW951883 #I-328 Acqz 4---US 0 6 ~ 0 3 ~ 5 3  OC EI+ Voltage SIR 709 
385.8610 Fr3 PXL)~5,3,1,0.1~,~000000,0.00~8P8P) ExprNDB5US 
SaEple#l T ~ z R V N  1 AVX ET ?ZI#3231111 Pile Te:- LABORATORIBS OF R.T.P.8m.r --D5-- 
100- d l .  0988 

80.: 

60.: 

4 0.: 

d8.09S7 

J ( , L  
31:00 32:OO 33: 00 34: 00 T m  

PilerWP51883 #1-328 Acqz 4---US 06z03r53 OC BI+ Voltage SIR 709 
430.9729 Pz3 m z m 5 U S  
SaEple#l T ~ z R U N  1 dVX ET ZZI#3231lB File TUt:TlUANUtB LaBORaWRIES OF R.T.P.,m.r--DBS-- 

33 159 -1.3E7 

60 

4 0 

20 

17.886 

3.286 

L2. W 6  

0 / 0.080 
s d o o  32: 00 3s:oo 34: oo ~ n m  

FilerW951883 #l-328 Acqr 4---US 06r03r53 OC EI+ Voltage SIR 70s 
445.7555 Pr3 g.prNDB5US 
Sample#l TUerRUN 1 AUX ET iZ3N23118 File Tutr- LaBOIUTORIES OF R.T.P.#=., --=S-- 

-2.085 

C1.285 

28.0E4 





Pile:W951883 #I-355 Acq: 4-my-1995 06:03:53 cc EX+ V o l t a g o  SIR 7 0 s  
407.7818 Pr4 PXDf5,3~1,0.101,10000-0~O.OO%,P,P) Exp:NDBSUS 
Samplo#l TPrrt:Rm 1 A m  ET INLET lZIt32311ZB P i l o  TeXtzTRIANGU -ORATORIES OF R.T.P., I X . ,  --DB5-- 

3.2E8 

8 0.: 12. 5E8 

11.9E8 

L1.3E8 

A2.0288 L6.4E7 
A9.35E7 

:re 36:oo 3 6 : ~  3 6 : ~  
Pi lo tW951883 #l -355 Acq: 4-MY-1995 06r03r53 DC XI+ V o l t a g e  S I R  7 0 5  
409.7789 Pz4 PXD(5 ,3 ,1 ,0 .101 .10000 .0 .0 .0~ , I ,PI  mzNDB5US 
Samplo#l TextzRVN 1 A m  RT II&ET lZZ132311B Pi10 Tex t zTRLWGW ~ O R A T O R L E S  OP R.T.P.,IX.,--DB5-- 

3.0E8 

2.4E8 

601 

4 0.: 

2 0: 

0 - 
11.90- 

11. BE8 

11.2E8 

16.OBf 

' 3 4 : i i  ' 'o:oo ' '3:iz  ' '35:il' ' '3 '5:js ' ' 3 5 ; i i  ' ' 3k :oo  ' '3k:L'  ' ' 3 k : i i  
' 

'3k: js '  ' ' o k : i s  ' '3'7:oo TI= 
PilozW951883 #1-355 Acqz 4-Y1Y-1995 0 6 ~ 0 3 ~ 5 3  OC EX+ V o l t a g o  S I R  709  
417.8253 Pz4 PXD(5,3.1,0.101,10000.0, OOO~,P.Pl  -zNDB5US 
Samplo#l TextrRVN 1 AUX RT I- TLIt32311B Pi1 l TPrt:TRIAAWW LABORATORXES OF R. T.P., IX.  , --DBS-- 

,l. lE7 

A9.2487 
f O.OE0 

SO.: A2.48E7 

19.0E6 

~ 6 . 7 E 6  

14.586 

12.286 

" '  ' . I , .  . . , I ,  
. . . a .  a , . . .  

- O.OE0 
35:24 35:36 35:48 36:00 36:12 3 6  :36 36:48 37:00 T m  

FilezW951883 81-355 Acqz 4-1CU-1995 0 6 ~ 0 3 ~ 5 3  QC HI+ V o l t a g o  S I R  7 0 9  
419.8220 Pz4 PQ)(5,3,1, 0.101*,10000.0,0.00X~P,P) ~ z I W B 5 U S  
S m l 0 # 1  T-zRDW 1 AUX RT T Z Z t 3 2 3 l U  P i l o  T u t z T R L W C L B  LABORATORXBS OF R.T.P.,m.,--DB5-- 

p . 5 m  

A5.79E7 
,2. om 
L1. 5E7 

19.986 

L4.9B6 

, -0.080 
3 r : r e  3 s : o o  3 d 1 2  35 i24  35 i36  35:48 ss ioo 3 6 : ~  3 6 : ~ ~  36:36 36:48 37.!00 TIME 

FilorW951883 #I-355 Acqz 4-1CU-1995 06103153 4C HI+ V o l t a g o  S I R  7 0 s  
442.9728 Pr4 &pzIWBSUS 
Sai~910#1 TortrRON 1 A m  RT -#323118 H I 0  Tort~!mX&WlZ L1BOR1TORIBS OP R.T.P.,=.,--DB5-- 
100, 3 6 ~ 2 l ~ 2 . 2 8 1  

8 0.: 

602 

4 0: 

c1. BE7 

21.381 

34L48 35L00 35:12 35:24 3 5 i 3 6  35:48 36:00 3 6 : ~  36:24 36:36 36:48 3 
FilorW951883 #l -355 Acqz 4-1CU-1995 0 6 ~ 0 3 1 5 3  4C HI* V o l t a g o  S I R  7 0 s  
479.7165 azr g x p z m ~ ~ u s  
SamploX1 TaxfrRVN 1 AUX RF R 5 t 3 2 3 1 1 8  m o  T t u t r T R I A m I Z  L1BORaTORfBS OF R.T.P.,X~C.,--DBS-- 
100- 



'PIle:W951883 #1-353 ACq: 4-NAY-1995 06103:33 CC EI+ Voltage SIR 705 
423.7766 P: 4 PKD(5,3,1,0.10%,10000.0,0.00~,P,P) ExprNDB5Us 
Saqple#l TcutrRUN 1 AUX El' IZUil3F TLI1U23118 Pila T ~ ~ ~ : T R I A N O W  UORATORIES OF R. T. P., I=. , --085-- 
100, ,5.6E7 

8 0: 

60: 

4 Ol 

2 01 

0'. 

11.5938 14.5E7 

35:00 35: 12 35:36 35:48 36: 00 36:s 36:34 TIWE 
Filer W951883 #I-355 Acq: 4-&W-1995 06r03-53 53 CCt Voltage SIR 705 
425.7737 Fr 4 PXD(5,3,1, 0.10%,10000.OrO.O0l,F,F) m:ND85US 
S-le#l T&:Rn 1 ADI ET - TLI#32311EI File Trrt:TRLaNGLB LABORATORZES OF R.T.P.,IX., --DB5-- 

-5.581 

13.4E7 

12.281 

11.181 

, , . , , . . . . . . . . , . . , , , . , , . . . . . , , , , , O-OEO 

14.4E7 

13.381 

8 Ol 

601 

A1.55E8 

4 0: 

201 

0 -  

L2.2EI 

. 
35:00 35:12 3 5 : ~ ~  35: 48 36r34 T m  

I ' a - - .  

FilerW951BB3 #1-355 dcqr 4-101-1995 06r03r53 4C gI+ Voltage SIR 709 
435.8169 Fr4 PXD(5,3,1, 0.10%,10000.0,0.001,F,P) &prNDB5US 
Sanpletl TaxtrRUN 1 ADI ET IBLBlF TZTt32311EI Pile TrrtrTRLaNGLE LABORATORXES OF R.T.P.,IBE.,--DB5-- 

-1.281 

601 

4 0: 

',9. BE6 

17.486 

14.9E6 

2 0.: 

0 - ,  , , , , ,  , , , , ,  , , , , ,  , , , ,  
35:00 35:12 35:24 35:36 3d4.9 36: 00 36:s 36i24 

PflerW951883 #1-355 dcqr 4-YU-1995.06rO3r53 GC X +  Voltage SIR 705 
437.8140 Fr4 PXD(5,3,1, 0.1~,20000.OrO.OOl,P,P) -rlllDB5US 
Saalple#l TextrRVX? 1 dUX BT TZT#3231IE) Pila TrrtrTRZWGlZ WORATORXES OP R.T.P.,IX.,--DBS-- 
100, -1. 2IR 

80.: 

601 

4 0: 

20: 

0- 

L9.8E6 

17.486 

L4.9S6 

L2 ,586 

, , F 0. OEO 
35: 00 35:12 3d24 35:36 35:48 36:24 - 

FilerW951BB3 #1-355 Acqr 4-&W-1995 06r03r53 GC Xt Voltage SIR 70s 
442.9728 Fr4 ExptNDB5US 
Saalple#l TuftRUZJ 1 d m  ET TZTt32311B File Tufr- LUORAlWRIES OF R.T.P.,IX.,--mS-- 
100, 362 08 36824 -2.2- 

8 0: 

60.: 

4 0: 

201 

O', 

11.7E7 

',1.3Ef 

L8.7E6 

14.386 

, . , , ,  , , , , .  , , , * ,  , , , , ,  , , , , ,  , 
- 
O.OE0 

35:00 35: 12 35h4 35:36 35i4.9 36: 00 36:s 36:24 T m  



Pilerw951883 #1-355 A c ~ :  4-mY-1995 06r03r53 CC gT+ V o l t a g e  S IR  709 
441.7428 Fr4 PXD(7,2,3,0.10%,10000.0, o.Oo%,F,P) m r m B 5 U s  
SanlplelYl Tox+:RVN 1 A m  El' INLET T ~ # 3 2 3 1 1 B  F i l e  T a x t r T R I A N E  LABORATORIES OP R. T.P. ,Ire., --DBS-- 
100 

9 0 

8 0 

70  

60 

50 

4 0 

30  

2 0 

10  

A2. 

35:  00 36:  00 37:00 38:  00 39: 00 40: 00 TI2 
FilorW951883 t l - 3 5 5  Acqr 4-1WY-1995 06103153 QC HI+ Vol tagw S I R  7 0 s  
443.7399 Fr4 PXD(7,2.3, 0.10~.10000.0,0. OO%,P,F) ExpxEDESUS 
SsalplW#l TwxtrRON 1 AVX aT 1- TLIlt32311B P i l e  TaxtrTRIANGW LABORaTORIES OF R.T.P.,IX.,--DB5-- 

t6E8  4.6E7 

4.1E7 

3.7E7 

3.217 

2.8E7 

2.387 

1.8E7 

l.4E7 

9.2E6 

( ,  , , 0 ,  

100  

90  

80 

7 0  

60 

50 

4 0 

3 0 

2 

10 

4.6E6 

0 .  OEO 

M. 8E8 5.3E7 

4.8E7 

4.3E7 

3.7E7 

3.2E7 

2.7E7 

2.- 

1.6E7 

1.- 

5.386 

o . ,  J . L , ,  , 0.  080 
35:  00 36:00 37:  00 38:00 39: 00 40;00 TXI 

PilwrW951#83 #I-355 Acqr 4-1MLY-1995 06r03r53 UC HI+ Vol tagw S I R  7 0 s  
442.9728 P t 4  ErprRDBSUS 
S m l W # 1  T u t r R U N  1 AVX 1- TLIt3231LB PilW Trrf:TRlZNCLE LILBORATORZBS OF R.T.P.,IX.,--DB5-- 

PilerW951883 #l -355 Acqr 4-1MLY-1995 06r03r53 OC BT* V o l t a g e  SIR 7 0 s  
513.6775 P t 4  & p r m 5 U S  
S w l e # l  TextrRUN 1 AVX HT IZJLEF ~&#323111) P i l e  -ORATORIES OP R.T.P.,IX., --II85-- 

6.9E4 

6.2E4 

5.584 

4 .  BE4 

4.lE4 



File:W951883 #1 - 355 Acq: 4-MAY-1995 06:03:53 GC EI+ Voltage SIR '10s 
469.7779 F:4 Exp:NDB5US 
Sample Text:RUN 1 AUX HT INLET TLI#32311B File Text:TRIANGLE LABORATORIES OF R.T.P.,INC.,--DB5>> 
10 0% -1.3E7 

8 0: 

6 01 

4 0: 

2 01 

~ile:W951883 #1-355 Acq: 4-MAY-1995 06:03:53 GC EI+ Voltage SIR 70s 
471.7750 F:4 Exp:NDBSUS 
Sample Text:RUN 1 AUX HT INLET TLI#32311B File Text:TRIANGLE LABORATORIES OF R.T.P.,INC.,--DB5>> 
100% -1.5E7 

07 , 1 1 1 1 1  1 1 1 1 1  I , I I ,  10.0~0 
35100 

I I I I I  

36 100 
I I I I I  

37100 38100 39100 40100 TIME 
I  I I 

rl. OE7 

i7.8E6 

15.236 

r2.6E6 

8 0: 

6 0: 

4 0: 

2 0: 

0- 

File:W951883 #1-355 Acq: 4-MAY-1995 06:03:53GC EI+ Voltage SIR 70s 
442.9728 F:4 Exp:NDB5US 
Sample Text:RUN 1 AUX HT INLET TLI#32311B File Text:TRIANGLE LABORATORIES OF R.T.P.,INC.,--DB5>> 
100% -2.2E7 

8 Oi 

6 0: 

4 0: 

2 0: 
-L 

I  I I I I I a I I b  I , , ,  I I I I I  

35100 
I I I I I  

36 100 37100 
, 1 1 1 1  I I I I I 

38!00 39 100 40100 TIME 
, , I  , 1 1 1 1 1  I I I I I  

11.8E7 

11.3E7 

18.836 

14.4E6 

- O.OEO 

11.2E7 

18.736 

r5.8E6 

12.936 

r O.OEO 

36 100 37100 38l00 39100 40 100 TIME 
I l l , ,  , , I  



- -- 

PPM 200 Fn: 2 0 . 5 6 6  Uolts 
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- 7 . . .  - - -  - . .  Initial . . . .Date. . . 
. . .  
. . 

9 ' -  L:! 
B-File/Header Changes d2/L/-. Calculated Noise Area: 

- . -  Manual Integrations 

Transcription Initials : 

dBASE Corrections Date: 

Page No. 1 Listing of P951851B.dbf 
05/03/95 Matched GC Peaks / Ratio / Ret . Time 

Compound / 
M-Z .... Omit 

TCDF 
304-306 DN 

DC 

Ratio Total . Peak. Area. . 
Match Match 
Rat RT. 

Who / ID 
Rel.RT Why Identification.. Code 

Triangle Laboratories, Inc. 
' 801 Capitola Drive Durham, North Carolina 27713 

Phone: (91 9) 544-5729 . Fax: (91 9) 5445491 
Printed: 06:11 05/03/95 

1 4 1  



Page No. 2 Listing of P951851B.dbf 
05/03/95 Matched GC Peaks / Ratio / Ret. Time 

Compound / Match Match Who / ID 
M-Z .... Omit Ratio ..RT. Total.Peak-Area.. Rat RT. Rel.RT Why Identification.. Code 

DC 0.56 25:20 296.83 F F 1.152 WH 
DC 1.14 25:45 379.80 F F 1.170 WH 

304-306 Peaks 33 1,211,107.32 *** Total *" 

TCDD 
320-322 

0.82 20:37 
0.70 20:53 
0.76 22:OO 
0.81 22:35 
0.72 23:OO 
0.82 23:59 
0.65 24:21 
0.89 24:30 
Peaks 1 

T F 
T F 
T T 
T F 
T F 
T F 
T F 
T F 

*** Total ***  

. Triangle Laboratories, Inc. 
801 Capitola Drive Durham, North Carolina 27713 Printed: 06: 1 1 05/03/95 
Phone: (91 9) 544-5729 Fax: (919) 544-5491 



Page No. 3 Listing of P9518515.dbf 
05/03/95 Matched GC Peaks / Ratio / Ret. Time 

Compound / Match Match Who / ID 
M-Z . . . .  Omit Ratio ..RT. Total.Peak.Area.. Rat RT. Rel.RT Why Identification.. Code 

DC 0.49 25:55 73.61 P F 1.253 WH 
320-322 Peaks 20 57,030.40 *** Total ***  

0.00 15:48 
0.00 15:52 
0.00 16:44 
0.00 17:lO 
0.00 17:20 
0.00 17:47 
0.00 18:OO 
0.00 18:19 
0.00 18:33 
0.00 18:43 
0.00 19:02 
0.00 19:19 
0.00 19:29 
0.00 19:52 
0.00 20:06 
0.00 20:34 
0.00 20:43 
0.00 20:59 
0.00 21:21 
0.00 21:31 
0.00 22:48 
0.00 22:58 
0.00 23:16 
0.00 23:28 
0.00 23:59 
0.00 24:58 
Peaks 16 

Column ... Description ............ 'Why' Code Description 

M-2 - Nominal Ion Mass (es) WL - Below Retention Time Window 
RT . - Retention Time WH - Above Retention Time Window 
Match Rat - Ratio Match True/Palse SN - Below Signal to Noise Level 
Match RT - Time Match True/False <M - Below Method Detection Limit 
Re1 RT - Relative Retention Time PR - Calc based on theoretical ratio 

*** End of Report *** 

: Triangle Laboratories, Inc. 
1 801 Capitola Drive Durham, North ~arolina 27713 

Phone: (91 9) 544-5729 Fax: (91 9) 544-5491 
Printed: 06: 1 1 05/03/95 





P951851 2 - I R Y  -95 Sir : Voltage 70-SE Sys: 08225 
SanpLe1 I n j e c t i o n 1  Group1 Hass303,9016 
Text :RUN 1 AUX HT INLET TLI#323110 

Horn: 12593 

P951851 2-MY -95 Sir : Vol tage 70-SE Sys: 00225 
Saaple 1 In jec t ion 1 Group 1 Hass 385,0987 
Text :RUN 1 flUX HT INLET TLIt323118 

P951851 2-IRY-95 Sir:Voltage 7B-SE Sys:DB225 
SaapLe 1 In jec t ion 1 Group 1 Hass 315.9419 
Text:RUN 1 RUX HT INLET TLIt323118 



- - - - -  P951051 2-BAY -95 Sir : VoL tage 70-SE Sys: 08225 
Sanp le l  I n j e c t i o n 1  Group1 llass303.9816 
Text :RUN 1 AUX HT INLET TLIt323118 

P951851 2-RAY -95 S i r :  Voltage 70-SE Sys: 08225 
Sample 1 In jec t ion 1 Group I llass 305.0987 

. . Text:RUN 1 AUX HT INLET TLIi323110 

P951851 2-RflY -95 Sir :  VoL tage R-SE Sys: 00225 
Sanple 1 In jec t ion 1 Group 1 llass 315.9419 
Text:RUN 1 AUX HT INLET TLIt323110 

P951051 2-RflY -95 S i r  :VoL tage 70-SE Sys: 08225 
Sanple 1 In jec t ion 1 Group 1 lass 317.9389 
TextZRUN 1 flUX HT INLET TLI132311B 

1 00- Horn: 2177 

- 
0; I 1 I I I I I 1 I i 

16:00 17:08. 10:BB 19:00 20:00 21:00 22:00 23~80  24:EE 2548  26:80 
P951851 2-RRY -95 S i r  :VoL tage 70-SE Sys: 08225 
Sanple 1 In jec t ion 1 Group 1 lass 375.8364 
Text :RUN 1 flUX HT INLET TL11323118 

Horn: 66 
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Ref. ra# 280,5825 
Helght 1 # d t s  spa 



TL-RTP Project: 32311B Method 23 PCDD/PCDF Analysis (a) 
Client Sample: RUN 2 AUX HT INLET 4-6-95 Analysis File: W951885 

Client Project: 95-1253 
Sample Matrix: M23TRAIN Date Received: 04/14/95 Spike File: SPX23704 
TLRTP ID: 98-238-2A-D Date Extracted: 04/20/95 IC AL: W54275 

Date Analyzed: 05/04/95 CONCAL: W951880 

Sample Size: 1.000 Dilution Factor: n/a % Moisture: nla 
Dry Weight: n/a Blank File: W951882 % Lipid: d a  
GC Column: DB-5 Analyst: MM % Solids: nla. 

ST- 

Page 1 of 2 XM-PSRV:I.IO. LARS 5.14.12 

Triangle Laboratories of RTP, Inc. 
801 Capitola Drive Durham, North Carolina 27713 
Phone: (91 9) 544-5729 Fax: (91 9) 544-5491 

printed: 17:51 05/09/95 
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TL-RTP Project: 32311B - - Method 23 PCDD/PCDF Analysis (a) 
Client Sample: RUN 2 AUX HT INLET 4-6-95 Analysis File: W951885 

Data Reviewer: 05/09/95 

Page 2 of 2 ' X237pSR V:I.IO.IARS 5.14.12 

Triangle Laboratories of RTP, Inc. 
801 Capitola Drive Durham, North Carolina 2771 3 Printed: 1 751 05/09/95 

' phone:-(919) 544-5729 Fax: (91 9) 544-5491 



. - -  

. . .  Initial .... Date . . .  

B-File/Header Changes 

. ~ 

Manual Integrations / I /I Channel: 

Transcript ion Initials : 
- 

dBASE Corrections 

Page No. 1 Listing of W951885B.dbf 
05/04/95 Matched GC Peaks / Ratio / Ret . Time 

Compound/ Match Match Who / ID 
M- Z.... omit Ratio ..RT. Total.Peak.Area.. Rat RT. Rel.RT Why Identification.. Code 

TCDF 
304-306 0.75 21:42 

0.76 22:12 
0.77 22:27 
0.76 22:50 
0.76 23:09 
0.77 23:34 
0.76 23:53 
0.77 24:06 
0.76 24:18 
0.77 24:30 
0.78 24:44 
0.77 24:56 
0.76 25:22 
0.78 25:34 
0.77 25:51 
0.78 26:41 

DC 0.77 26:56 
304-306 Peaks 16 

13C12 -TCDF 
316-318 DC 0.89 23:51 

0.70 24:29 
0.77 24:54 
0.79 25:21 

DC 1.37 26:30 
DC 1.22 26:41 

316-318 Peaks 3 

TCDD 
320-322 0.78 

0.75 
0.81 
0.78 
0.73 
0.72 
0.80 
0.70 
0.73 

T F 
T F 
T F 
T F 
T F 
T F 
T F 
T F 
T F 
T F 
T F 
T T 
T F 
T F 
T P 
T F 
T P 

*** Total *** 

23 :54-25:54 
235.68 T F 0.958 W L  
125.13 T F 0.983 . 

23,499.47 T T 1.000 13C12-2378-TCDF IS0 
237.29 T P 1.018 
37.10 P F 1.064 WH 

- 54.73 F F 1.072 WH 
23,861.89 *** Total *** 

. Triangle Laboratories, Inc. 
801 Capitola Drive Durham, North Carolina 27713 

' Phone: (91 9) 544-5729 Fax: (91 9) 544-5491 
Printed: 0950 05/04/95 
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Page  No. 2 L i s t i n g  o f  W951885B.dbf 
05 /04/95  Matched GC Peaks / R a t i o  / R e t .  Time 

Compound/ Match Match Who / 
M-Z . . . . O m i t  R a t i o  . . RT. T o t a l .  Peak. Area. . Rat  RT. Re1 . RT Why I d e n t i f i c a t i o n .  . 

0.79  25:58  . 626.16 T F 1 .013  
0 . 8 8  26:12 201.12 T F 1 .022  
0.70 26:39 242.01 T F 1 .040  

'320-322 Peaks  12  , 23,750.37 *** T o t a l  ***  

37C1-TCDD 
328 DC 0.00 

DC 0 .00  
DC 0.00  

0 .00  
0 .00  
0.00 
0 .00  

DC 0.00 
DC 0 .00  

328 Peaks  

T F 
T F 
T F 
T F 
T F 
T T  
T F 
T F 
T F 

*** T o t a l  *** 

13C12-TCDD 23 :38-27:38 
332-334 1 . 3 9  24:26 69.76 F F 0.953 FR 

0.78  25:27 15,896.72 T T  0 .993  13C12-1234-TCDD 
0 .80  25:38 15,058.99 T  T 1 .000  13C12-2378-TCDD 
0.82 25:58 272.67 T  F 1 .013  

332-334 Peaks  4 31,298.14 *** T o t a l  *** 

PeCDF 
340-342 1 .57  26:55 

1 .75  27:24 
3 .08  27:34 
1 . 9 5  27:40 
1 . 5 5  27:56 
1 .59  28:04 
1 .52  28:13 
1 .56  28:27 
1 .59  28:33 
1 . 5 1  28:38 
1.52 28:51 
1 .54  28:55 
1 .60  29:05 
1 .54  29:13 
1 . 6 1  29:37 
1 . 6 1  29:46 
1 .60  30:05 
1 .52  30:36 

340-342 Peaks  1 8  

T  F 
T  F 
F F 
F F 
T  F 
T  F 
T  F 
T  P 
T P 
T  F 
T  F 
T  T  
T F 
T F 
T  T 
T  F 
T  F 
T  F 

*** T o t a l  *** 

ID 
Code 

Triangle Laboratories, Inc. 
801 Capitola Drive Durham, North Carolina 27713 
Phone: (91 9) 544-5729 Fax: (91 9) 544-5491 

Printed: 0950 
' 5 2  



P a g e  NO. 3 L i s t i n g  of W951885B.dbf 
05/04/95 Matched  GC Peaks  / R a t i o  / R e t  . Time 

Compound / Match Match  Who / ID 
M-Z . . . .  Omit  R a t i o  . .RT. Total.Peak.A.rea..  R a t  RT. Rel .RT Why I d e n t i f i c a t i o n . .  Code  

DN 0.94 30:OO 15.27 F F 1.038 SN 
0.98 30:14 29.09 F F 1.046 FR 

DN 0.94 30:36 23.16 F F 1.059 FR 
352-354 P e a k s  7 28,870.56 *+* T o t a l  *** 

PeCDD 
356-358 1.58 28:lO 

1.43 28:40 
1.55 28:54 
1.58 29:02 
1.55 29:13 
1.51 29:22 
1.51 29:27 
1.43 29:39 
0.34 29:48 
1.62 29:58 
1.46 30:06 
1.35 30:26 

356-358 P e a k s  12 

T  F 
T  F 
T  F 
T  F 
T  F  
T  F 
T  F 
T  P 
F P 
T  T  
T  F 
T  F 

*** T o t a l  *** 

13C12 -PeCDD 25:56-33:56 
368-370 1.50 29:56 8,377.52 T  T  1.000 13C12-PeCDD 123 IS3 

1.70 30:05 893.11 T  P 1.005 
DN 2.13 30:15 15.15 P F 1.011 SN 

368-370 P e a k s  2 9,270.63 *** T o t a l  *** 

m D F  
374-376 DC 1.07 31:16 

1.30 31:27 
1.26 31:36 
1.24 31:45 
1.27 31:54 
1.23 32:03 
1.36 32:14 
1.26 32:24 
1.28 32:31 
1.31 32:38 
1.29 32:47 
1.28 33:Ol 
s 33:4if3 

374-376 P e a k s  12 

13C12 -EkCDP 
384-386 0.59 31:27 

0.51 31:35 
0.51 32:25 
0.52 32:31 
0.53 33:OO 
0.52 33:43 

384-386 P e a k s  6 

31:17-33:58 
T  P 0.962 W L  
T  P 0.967 
T  P 0.972 
T  P 0.976 
T  P 0.981 
T  P 0.986 
T  F 0.991 
T  T  0.996 123478-WDF AN 
T  T  1.000 123678-WDP AN 
T  P 1.004 
T  F 1.008 
T  T  1.015 234678-BCDP AN 
T  T  1.039 9 123789-HxCDF AN 

*+* T o t a l  *** 

28:31-36:31 
65.67 T  P 0.967 

129.24 T  P 0.971 
9,340.22 T T  0.997 13c12-H~CDP 478 SUR3 

11,813.46 T  T  1.000 13C12-EISDP 678 IS4 
10,422.48 T  T  1.015 13C12-HxCDP 234 ALT2 4 
'7,955.32 T  T  1.037 13C12-ECDF 789 ALTl 
39,726.39 *** T o t a l  *** 

Triangle Laboratories, Inc. 
801 Capitola Drive Durham, North Carolina 27713 
Phone: (91 9) 544-5729 Fax: (91 9) 544-5491 

Printed: 09:50 05/04/95 



Page NO. 4 Listing of W951885B.dbf 
05/04/95 Matched GC Peaks / Ratio / Ret. Time 

Compound / Match Match Who / 
M-Z . . . .  Omit Ratio ..RT. Tota1.Peak.Area.. Rat RT. Rel.RT Why Identification.. 

HxCDD 
390-392 1.19 31:57 

1.25 32:24 
1.25 32:36 
1.20 32:46 
1.20 33:07 
1.29 33:12 
1.25 33:28 

390-392 Peaks 7 

31:47-33:37 
T F 0.963 
T F 0.976 
T F 0.982 
T F 0.987 
T T 0.998 123478-HxCDD 
T T 1.001 123678-HxCDD 
T T 1.009 123789-HxCDD 

*** Total *** 

13C12 -&CDD 32 :11-34: 11 
402-404 DC 1.38 32:36 20.29 T F 0.982 SN 

1.24 33:06 5,879.03 T T . 0.997 13C12-HXCDD 478 
1.22 33:11 6,591.96 T T 1.000 13C12-HXCDD 678 

1.24 33:29 7,552.28 T T 1.009 13C12-HXCDD 789 

402-404 Peaks 3 20,023.27 *** Total *** 

HpCDF 35:02-36:41 
408-410 1.04 35:12 26,630.12 T T 1.000 1234678-HpCDF 

1.08 35:26 4,390.60 T F 1.007 
0.99 35:33 4,797.63 T F 1.010 
1.08 36:30 2,352.63 T T 1.037 1234789-IIpCDF 

408-410 Peaks 4 38,170.98 *** Total *** 

13C12 -IQCDF 33 : 11-39: 11 

418-420 0.44 35:11 '7,107.66 T T 1.000 13C12-HpCDF 678 
DN 1.89 35:33 4.80 P P 1.010 SN 

0.43 36:30 4,403.68 T T 1.037 13C12-IQCDF 789 
DN 0.57 36:47 20.75 P P 1.045 SN 

418-420 Peaks 2 11,511.34 *** Total *** 

HpCDD 35:17-36:15 
424-426 1.02 35:26 7,112.73 T P 0.982 

1.02 36:05 5,976.43 T T 1.000 1234678-HpCDD 
DN 3.15 36:30 5.19 P P 1.012 SN 

424-426 Peaks 2 13,089.16 *** Total *** 

13C12-QCDD 35:04-37:04 
436-438 DN 1.58 35:26 19.68 P P 0.982 S N  

1.03 36:04 5,419.13 T T 1.000 13C12-HpCDD 678 
436-438 Peaks 1 5,419.13 *** Total *** 

OCDP 35 :02-43: 02 
442-444 0.89 39:13 4,622.11 T T 1.005 OCDF 
442-444 Peaks 1 4,622.11 *** Total *** 

ID 
Code 

OCDD 35:02-43:02 
458-460 0.85 39:03 3,816.44 T T 1.000 QCDD AN 
458-460 Peaks 1 3,816.44 *** Total *** 

Triangle Laboratories, Inc. 
801 Capitola Drive Durham, North Carolina 27713 
Phone: (919) 544-5729 Fax: (919) 544-5491 

Printed: 09:50 05/04/95 
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- L . . .  . - -  . - -  . .~ . . . . .  
Page No. 5 Listing of W9518853.dbf 

. . 05/04/95 Matched GC Peaks / Ratio / Ret. Time 

Compound / Match Match Who / ID 
M-Z . . . .  Omit Ratio ..RT. Total.Peak.Area.. Rat RT. Rel-RT Why Identification.. Code 

- 
Column. . .  Description ............ . 'Why' Code Description 

M-z - Nominal Ion Mass (es) WL - Below Retention Time Window 
RT . - Retention Time WH - Above Retention Time Window 
Match Rat - Ratio Match True/False SN - Below Signal to Noise Level 
Match RT - Time Match True/False <M - Below Method Detection Limit 
Re1 RT - Relative Retention Time FR - Calc based on theoretical ratio 

! *** End of Report *** 

Triangle Laboratories, Inc. 
801 Capitola Drive Durham, North Carolina2771 3 

- Phone: (91 9) 544-5729 Fax: (91 9) 544-5491 
Printed: 09:50 05/04/95 



' P i l e r  10951885 #a-520 Acq: 4-MAY-1995 07r55r59 CC EX+ V o l t a g e  S I R  705  
303.9016 Pr2 PXD/5,3,1,O.lO%,l2000.0,0.00%,P,P) -rNDBSVS 
Saap lo11  Text:RUN 2 ALtX HT INLET l'bIiY323118 P i l e  Text:TRIANGLE LABORATORIES OP R.T.P.,IXC.,--DBS-- 
100, -5.6E7 

8 0: 

60: 

4 02 

Al. 45E8 

A4.6327 [,AA- 11.1E7 

A - -0.0EO 
22:  00  23:00 24:00 25: 00 26:  00 ' ' 2 7 ; 0 0  TI= 

Pi l e r  W951885 11-520 Acqr 4-MY-1995 07r55r 59 OC EX+ V o l t a g e  S I R  709  
305.8987 Pr2 PXD(5,3,1,0.10%, 12000.0,0.00%.P,P) E X p r 1 Y I ) ~ S  
Sample11 Text:RUN 2 A m  HT 1-T TLI#323118 P i l a  TutrTZIANCLE LABORATORIES OP R.T.P., I X .  , - - m 5 - -  

7 . 4 m  

25.967 

~4.4E7 

A9.91E7 12.9E7 

14.5E7 

t3.4E7 

2 0.: 

A7.57E7 12.2E7 

A6.1317 11. 5E7 

0'- . , , , \ A .- - 0.0EO 
22:00 23:00 24: 00 25:  00 26:  00 ' 2 7 L 0 0  TI= 

F i l e r  W951885 # I  -520 Acqr 4-HAY-1995 07 r55r59 CC EI+ V o l t a g e  S I R  7 0 s  
315.9419 P:2 PKV/S.3,1,0.10%, 12000.0,O.OO%,P.P) - :1YI)SOS 
Sanp lo# l  Tert:RUN 2 AUX HT 1- TJX13231l.B P i l e  TextrlWLWCLE LABORATORIES OP R.T.P., IX., --DB5-- 

U . f2B8 2.487 

2 0: 

t1.9E7 

,1 .5E7 

L9.7E6 

4.9E6 

o ! . . .  ! \ ,  , , 0 .  OEO 
22:  00 2 s  : 00 24: oo 2 s :  00 26 :  00 z 7 : o o  T I S ~ S  

File:W951885 11-520 Acq: 4-XlY-1995 ' 07r55r59  DC HI+ V o l t a g e  S I R  7 0 9  
317.9389 Pr2  P ~ ( 5 , 3 , 1 , 0 . 1 0 % , 1 2 0 0 0 . 0 , O . O O ~ , P , P )  ~ r R D B m 9  
S-le11 T e x t r R W  2 AUX ET IAlLET TLIt3231l.B P i l e  TutrlBULNOLE LLBOR.TORIE.9 OF R.T.P.,IE.,--DB5-- 

Al. J3X8 -3.281 

60: 

22.5E7 

t1.9E7 

4 0: 

2 0: 

1.3E7 

! \ , , , , ,  0 

6.386 

0 .  OEO 
22:00 2 3  i 00 24:00 25:00 26:  00 27k00  TIHE 

PilerW951885 $1-520 Acqr 4-MAY-1995 07r55r59 OC W+ V o l t a g e  S I R  709  
330.9792 Pr2 grprlJW35US 
S-l0#1 T . r f : R W  2 AUX ET INLET TLIII:3231l.B P i r e  LABORATORIES OP R.T.P. ,I=. , --DB5-- 

4 C 

2 C  L 3 . m  

0 -  - 0 .  OEO 
2 2 i 0 0  23: 00 24:  00 25:00 26:00 2 7 i 0 0  TIZlE 

PilorW951885 #I-520 Acq: 4-MAY-1995 07r55r59  CC HI+ V o l t a g e  S I R  7 0 9  
375.8364 Pr2  -tlW.E5US 
S q l e # l  TaxtrRUN 2 AUX ET INLET TLI#3231lB F i l e  Text:- taBOR1mRIES OF R.T.P.,IX., - -DM--  
1 0  4.384 

8 3.4E4 

6 2.6E4 

4 i. 7E4 

2 8.5E3 

0 .  OEO 
T m  



'piler~951885 #1-520 ACq: 4-MY-1995 07:55:59 CC EX* Voltage SIR 705 
319.8965 P:2 PXD(3r~rl,0.10%r12000.0,0.00%,P,P) EXprNDB5US 
Sample#l TPxt:RUN 2 A m  HT 1- TLI1132311B Pile T&:TRZANCJ: LAEORATORIES OP R .  T.P., INC-, --DB5-- 

,7.5E6 

A1.67E7 
Al. 64E7 

A7.12E6 A8. 04E6 
U.76E6 

A A  A 

T6.OE6 

-4.5E6 

13.OE6 

L1.5E6 

- 0. OEO 
24: oo 2.5: 00 2;lkoo TIME 

pilerW951885 #1-520 Acq: 4-MAY-1995 07:55:59 CC EI+ Voltage SIR 709 
321.8936 Pr2 PKV(3,3,1,0.10%,12000.0,0.0~,P,P) mrh'DBSUS 
Sauplebl ToxtrR* 2 A m  ET IAEET TLI#3231lE Pilo TutTRIdh'QJ: LABORATORIES OP R.T.?.,IX.,--9B5-- 
100- 

80.: 

X2.21E7 
A2.10E7 13.686 

2 0: A3.5OE6 
-1.816 

0' , , - A  A - 0. 080 
23 : 00 26: 00 27:00 TrarS 

Pilo:W951885 #I-520 Acqr 4-diAY-1995 O7rS5r59 OE BI+ Voltage SIR 709 
331.9368 Pr2 PKD(3,3,1r 0.101r12000.0,0.001,F,P) m r m B 5 U S  
Sanplo#l TextrRDN 2 A m  ET 1- TLI#3231lB Pilo Tut:!RR.?XNGLE LABORATORIES OP R. T.P. ,IhC., --DBS-- 

-1. as7 

64: 

:I. 481 

Ll.lE7 

4 0: 

2 0.: 

L7.2E6 

-3.686 

01 , , 1 L r 0.080 
23 : 00 zr : oo 2s: 00 26: 00 z7:oo ~m 

Pilo: W951885 #l-520 Acqr 4-1MV-1995 '07t55:59 OC EX+ Vol tag. SIR 70s 
333.9338 Pr2 P1CD(3,3,1,0.104,i1000.0,0.00%,P,H) EwrNDmUS 
Saaplo#l T e r R I M  2 AVX RT IZ&ET TIJ#323llB Pilo Toxtr- LLBOR.TORIBS OF R.T.P.,IX.,--DB5-- 

2 . 3 m  

60.: 

-1.9E7 

-1.481 

9.3E6 

4.7E6 

0. OEO 
23:00 2 4 : ~ ~ '  25: 00 26: 00 27:00 T m  

Fi lorW951885 #I-520 Acqt 4-MV-1995 07r55r59 QC EX+ Voltago SIR 709 
327.8847 Pt2 PXD(3,3,1,0.101,12000.0,0.001,P,F) -rNDBSUS 
Sample#l TutrRDN 2 A m  ET IRGST TLII323llB File T&rTRZWCLB I%3ORaTOilZES OP R.T.P.,IX.,--DB5-- 
100, -3.581 

8 0: 

64: 

44: 

20: 

2.881 

A&. 50E6 
01 A l , ~ ,  A, , , , , 0. OEO 

13 : 00 24: oo 25: 00 2s: 00 27: 00 T I ~ ~ B  
File:W951885 #I-520 Acqr 4-W-1995 07r55r59 CC X+ Voltage SIR 705 
330.9792 8x1 mxNDB5US 
Saapletl TautrRDN 2 A m  ET IlWW TLI#3231lB Pilo Text:- UBORATOilZES OP R.T.P.,m.,--m5-- 

13:3S 24x17 

-2.1IR 

-1. 4E7 
A3 .83E7 

6.9E6 

4 0: 

2 0: L3.681 

03 - 0. OEO 
23: 00 24: oo 2s: 00 26: 00 z7:oo ~m 



File:W951885 #I-520 Acq: 4-MAY-1995 07r55:59 CC EI+ V o l t a g e  S IR  7 0 s  
339.8597 Pr2 PKD(3,3r1.0.10%,12000. O,O.OO%,P,P) ExprNDBSUS 
S-le#l T m : R V N  2 A m  El' INLET TLI132311B P i l e  TartrTRXANCLB UBoRATORIES OP R.T.P. ,IIW3., --DBS-- 
100, -5.5E7 

8 0: L4.4E7 

601: A1.12E8 L3.3E7 
A9.16E7 

4 0: 12.2E7 

-1.m 
A1.3117 

h - 0.  OEO 
27:00 

I ' . ' . .  
28r00 29:  00 30: 00 31:00 TIM3 

pilerW951885 #I-520 Acq: 4-MAY-1995 07155159 CC XI+ V o l t a g e  S I R  7 0 9  
341.8567 F:2 PXD(3,3,1,0.10%.12000.0,0.00%,P,P) AWprNDBSUS 
S-le#l Tsxf:RVN 2 AUX RT INLET TLI#32311B P i l e  Tart:T- LABORATORIES OP R.T.P.,IE., --DB5-- 

3.387 

L2.787 

A7.13E7 -2. OE7 

AS. 06E7 AS. 71E7 
21.387 

16.7Bb 
A8.20E6 

A A - 0. OEO 
28: 00 29:00 30: 00 31:00 TIHE 

FilerW951885 #1-520 Acq: 4-MAY-1995 07:55:59 CC EX+ V o l t a g e  S I R  709  
351.9000 P:2 PXD(3,3,l,0.10%,12000.0,0.00%,P,F) m r m S U S  
Sample#l Tsxf:RDN 2 AUX El' INLET TLI#32311B F i l e  TW:TRZWCLE LILBORATORIES OF R.T.P. ,I=., --DBS-- 

A9 .34E7 -2.6E7 
A7.47E7 

I 12.m 

11.6E7 

,I. 087 

I & ,  
15.2E6 

1 i - 0.080 
27:00 28: 00 29  z 00  30:00 31:00 T m  

I . . '  

FilerW951885 #l-520 Acqr 4-MLY-1995 O7r55r59 CC EI+  V o l t a g e  S I B  7 0 9  
353.8970 P t 2  PXD(3r3rl,O-lO%r12000- O,O.OO%,F,F) EapaNDE5US 
S-le#l T 9 X t : R m  2 A m  ET TLI#3231lB F i l e  T W r -  LILBORATORIES OF R.T.P.,IE.,--DBS-- 
100, AS. qlrn I .  7E7 

15.16E7 
80: 11.487 

601: 11. 087 

4 d  

2 0.: 

OJ , I \ 
27:00 28:00 29:00 30: 00 31:00 TIBE' 

FilerW951885 #I-520 Acqr 4-MLY-1995 07r55z59 CC W+ V o l t a g e  SIR 7 0 5  
330.9792 F:2 m:lllDBSUS 
Sample#1 TertrRVN 2 AUX RT TJX#323118 F i l e  Texts- LIBORilTORIES OF R. T.P. ,-. , --DES-- 

L1. 4E8 

~ 1 . 1 8 8  

1 7 . m  

2 02 13.687 

0 -  i 0. OEO 
27k00 28:00 2 9  : 00 30: 00 3 1 i 0 0  T m  

FilerW951885 01-520 Acq: 4-day-1995 0 7 ~ 5 5 3  59  CC Wt V o l t a g e  S I R  7 0 s  
409.7974 Pz2  %prlllDBSW 
S m l e # l  Tex f  1RVN 2 A m  R T  1- TLI#323 l lB  F i l e  T-2- L1180RATORIES OF R.T.P. ,-. , ---5-- 
100, 

8 0.: 

SO.: 

4 0.: 

2 0.: 



FilerW9518#5 fl-330 ACq: 4-MAY-1995 07rbara9 CC EI+ Voltage SIR 70s 
355.8546 FxZ PKD(3,3,2.0.10~,12000.0,0.00t,F,F) WrNDBSUS 
Sanple#l Tarrt:RUIi 2 AUX El' INLET TLI#32311B File Text:TRIAMGLF ~ O ~ T ~ R I E S  OF R.T.P.,IE.,--DB5-- 
100, A5.3317 ,l.4E7 

8 0: 

601 

4 01 

2 01 

/ il.lE7 

0 -, 

A2.91E7 

A1.84E7 

A4.29E6 A3.4916 

18.ZE6 

-5.4.96 

12.7E6 

1 L A ' 0.080 
28:00 29: 00 30:00 TIM3 

FilerW951885 #I-520 Acqr 4-mY-1995 0 7 ~ 5 5 ~ 5 9  CC EI+ Voltage SIR 70s 
357.8516 Pr2 PXD(3,3,1r 0.10t,12000.0, O.OOtIF,F) ExprNDBSUS i 
Sanple#l TextrRQN 2 AUX RT INLET TLI#3231iB Pile T . x f : T R ~ W  IABQRaTORIES OF R.T.P.,Ix.,--mS-- 
100- I - 8.3E6 

16.7E6 

15.0E6 

;3.3E6 

e 0.: 

60: 

4 0: 

I 

A1.88E7 

11.1987 
Al . 0587 

2 0.: 

0 -, 

A3.00E6 AZ. 5986 

/ \ 
11. 7E6 

- 0.080 
28:00 29: 00 

. "%:O0' ' ' ' ' 

TI= 
PllerW951885 #I-520 Acqt 4-1WY-1995 O7r55r59 DC EI+ Voltage SIR 709 
367.8949 F22 PXD(3,3,1,0.10~,12000.0,0.00~,P,F) -rNDBSUS 
Sanple#l TtutrRVN 2 AVX ET IJYLET TLI#32311B File TutrTRIUGLE L&9,RWOilIES OF R.T.P.,Ix.,--DB5-- 
100- -1.5E7 

8 0.: 

60: 

4 05 

2 0.: 

0‘ 

11.2E7 

19.386 

L6.2E6 

13.186 

- 0.080 
2.9: 00 . 29:oo T m  

PilerW951885 #l-520 Acqr 4-dBY-1995 07r55r59 CC EI+ Voltage SIR 70 
369.8919 Pr2 PXD(3,3,1, 0.10~,12000.0, O.OOt,P,P) ExprlYDBSUS 
S-1 e#1 TutrRCmr 2 AUX RT IlGET TJX#323118 Pi1 l T u t  8- OP R.T.p.,IE.,--mS-- 
100, -9.8E6 

8 0: 

60.: 

4 0: 

201 

0- 

17.886 

15.986 

13 -986 

12.086 

- 
0.080 

28: 00 29: 00 do: 00 TIa5 
PilerW951885 #I-520 Acqr 4-UY-1995 07r55t59 OC ZI+ Voltage SIR 70s 
330.9792 F:2 g.prNDB5US 
Sauple#l TOXttRW 2 AQX ET I M g P  TLI#3231lB Bile T-ZT- L1BDmilIES OP R.T.P.,IR. ,--mS-- 

80: 11.488 

60.: Ll . lE8 
4 0: 1 7 . m  

201 13.5BI 

0: - O.OE0 
28L00 29: 00 30:00 TIWF 



PilerW951885 #I-326 ACp: 4-KAY-1995 07:55:59 CC EI+ Voltage SIR 70s 
373.8208 P:3 ~XD(5,3,1,0.10%,12000.0,0.00%,P,P) Exp:ND85Us 
Saa@e#l Terrt:RON 2 AUX HT I ~ T  TLI#32311B Pila Trx+:TRIAUGLE LUORATORIES OF R.T.P., I=., --DB5-- 

5.417 

8 0: 

60: 

4 0: 

2 0.: 

0- 

14.3E7 

A1.35E8 

A6.43E7 

3l:oo 32:00 33i00 34i00 TlXZ 
pilerW951885 #l-326 Acq: 4-W-1995 07:85:59 CC EI+ Voltage SIR 70s 
375.8178 Pr3 PXD(5,3,1,0.10*.12000.0,0.00%,P,P) grprNDB5US 
s w l e # 1  TextrRVN 2 AUX HT IIULET !F'LI#32311B Pile TaxtrTR3XhGLE UEORATOIUES OP R.T.P., I=. , --DBS-- 
100- -4.3E7 

~3.2E7 

L2.lE7 

Ll.lE7 

8 0: 

60: 

4 0.: 

2 0.: 

A1.6lB7 
I\ - 0. OEO 

L3.4E7 
A1 .a788 

AS. 04x7 

A1.1887 
A 

L2.6Z7 

11.7Z7 

-8.6E6 - 0.080 
31:00 32:00 33 : 00 34 r 00 TI= 

I 

PilerW951885 #I-326 Acqr 4-1Y.Y-1995 07t55r59 UC E I +  Voltage SIR 70s 
383.8639 Pr3 PXD(5,3,1, 0.10~,12000.0,0.00%,P,P) 61xprMIB5US 
S w l e # l  TaxtrRON 2 AVX ET IELET TLIt323118 Pile Tertr- UBQR.TOlUE9 OP R.T.P.,IZ.,--DBS-- 
100, 1.3E7 

l.OE7 

7.686 

S.lE6 

2. 586 

0.080 

8 0: 

60: 

4 0: 

20.: 

0 7 

A3.5917 

31:00 32i00 33: 00 34:00 T m  
PilorW951885 #1-326 dcqt 4-m-1995 07x55~59 4C BI+ Voltage SIR 709 
385.8610 Pr3 PXD(S,3,1,0.109,12000.0,0.009,F,F) g.prNDB5US 
S w l o # l  Text:RUN 2 AUX ET - TLIt3231iB Pile Tmxtr- LlLBOBIPOBIEP OF R.T.P.,m.,--DBS-- 

-2.4E7 

r 

A6.83E7 

A5.24E7 
9 

11.7287 

~2.0E7 

~1.5E7 

L9.886 

1 

2 0.: L4.986 

0- J L, - 0. OEO 
31: 00 32: 00 33: 00 34: 00 m 

File:W951885 #l-326 dcqr 4-AQY-1995 O7r55r59 UC =+ Voltage SIR 709 
430.9729 Px3 ~ r h W B 5 U S  
S ~ l e # l  FertrRUN 2 dUX HT - TLIt3231lB File TextrTR3XGLE UBORUVitlZS OF R.T.P.,IE.,--DM-- 
1 o e  

8 0.: 

60: 

4 0.: 

20.: 

0 7 

-2.487 

2.681 

8.lE6 

/ 0.080 
31: 00 32: 00 33: 00 3 4 : ~ ~  T m  

File:W951885 #l-326 Acqr 4-AQY-1995 07:55:59 DC EZ+ Voltago SIR 709 
445.7555 F13 %prADBSUS 
S-le#l TextrRQZV 2 AVX HT TL1#3231lB File TaxtrTR3XGLE LABORUOitlZS OF R.T.P.,m., ---5-- 

L1.9E4 

LO. OEO 
3 1 : ~ ~  32; 00 33:00 34 : 00 TIXE 



PilezW9a1885 $1-326 Acqz 4-MAY-1995 07855859 GC EI+ Voltage SIR 70s 
389.8156 P:3 PXD(5,3,1,0.10%,12000-0,0.00%,?,P) Exp:NDBSUS 
Saaple#l TaxtrRm 2 AUX ET INLET TLI#323118 Pile Taxt:TRXANCLB UEORATOIUES OP R. T.P.,IE., --DB5-- 
100- -1.9E7 

8 0.: 

601 

4 0: 

2 0.: 

A1.63E7 

/ \ 45E6 Al. 14B7 L3.9B6 

0 f - 0. OBO 
' 6 ' 4 8  ' z o o  z 3 2 4  ozi36 ' lz.!ia ' 3 : o o  ' 33.!12 ' '33;~; ' 3 L 3 6  ' 3 3 l . 4 ~  ' 

' -  

TIMe 
PilezW951885 #I-326 Acq: 4-HAY-1995 07:55:59 GC EI+ Voltage SIR 709 
391.8127 P:3 PXD(5,3,1,0.10%,12000.0,0.00*,P,P) ExpzNDBSUS 
S-le#l TaxtrRW 2 AUX ET INLET TLI#323ll.B Pile TaxtzTRIINCLB LABORATORIES OP R. T.P., I=., --m5-- 
100- -1.6E7 

_I. 6 ~ 7  

8 0: 

A3.15E7 

11.2E7 

11.2E7 

17.8E6 

601 19.4E6 
A2.53E7 

4 0: L 6.26 
A1.37E7 

2 01 L3.186 

PilerW951885 11-326 Acqr 4-MY-1995 07t55:59 GC BI+ Voltage SIR 709 
401.8558 ~ $ 3  PXD(S.I,I.O.IO~,IZOOO.O, O.OO*,P,P) -rmmW 
Sanlpldl TexttRCmr 2 AUX ET 1- TLIlr323ll.B Pile Tmt:TRlXNDLB L1BORA-S OF R.T.P.,m.,--DBS-- 
100- A4. f8E7 -1.3E7 

8a: 

64: 

4 01 

2 0.: 

A3.63E7 
L 1 . W  

,a. om 

15.3E6 

2.7E6 

o - , , a ,  , , , , ,  , , , , ,  , , , , ,  , , , , ,  , , , , ,  , , ,  
31:36 31:48 32k00 32:U 32:24 32:36 32:48 33:0 

File:W951885 #I-326 Acq: 4-dBY-1995 07:55:59 CC EI+ Voltage SIR 709 
403.8529 Pz3 PKD(5,3, I, O.l~,l2OOOO0, O.OO%,P,P) &pxRDa5US 
S-l*#I Taxt zRVX 2 AVX ET LHLET TLH3231l.B Pile Tutt- LaBORdTOlU3S OF R. T.P.,Ilff., --DBS-- 

-1.W 

801 

64: 

4 C  

2 0: 

0' 

A2.9787 
19.0E6 

3.786 

14.5E6 

2.2E6 

31:36 3 1 : ~  n:oo 3 2 : ~  .32:24 32L3s 32:48 33: 
PilerW951885 #I-326 Acqr 4-m-1995 07x55~59 OC BI+ Voltage SIR 709 
430.9729 P:3 gxprNDB5US 
S-led1 TaxtrRCmr 2 AUX ET TLI#323118 Pile T u t r V  LUORATOlU3S OF R.T.P.,m., --M5-- 

32r2532r34 

13.3~7 

L2.4E7 

4 0.: 

2 01 

,I. 6E7 

lB.lE6 

0 -  , ,-O.OB0 
31:36 31:48 32:00 32:U 32:24 32:36 32:48 33:00 33:U 33:24 33:36 331.48 TI= 



PilerW951885 #1-356 Acq: 4-XAY-1995 07:55x59 CC EI* V o l t a g e  SIR 705 
407.7818 P:4 PXD(5,3,1r0.10*,10000-O,O.OO%,P,P) EnpxNDBSUs 
sample#l ToxtrRUN 2 AUX HT INLM TLIC323118 P i l e  ToxtxTRUWCLE LABORATORIES OF R.P.P. ,IhC., --DB5-- 

4.0E7 

4 01 

13.2.37 

L2.4E7 

21.6.37 

2 01 U .3937 
A1 .22E7 

L8.1E6 

, .  . . . . . .  , . . . . a  . . . . .  ,e, . . . . .  . . . . .  -0.OEo 
35124 35:36 35:48 36:00 36i12 36i24 36:36 36:48 37:00 T m  

piletW951885 #1-356 dcq: 4-my-1995 0 7 ~ 5 5 x 5 9  CC EI+ V o l t a g e  SIR 709 
409.7789 F:4 PXD(5.3,1,0.10%,10000.0,0.004,P,P) EXprND85US 
Ssmple#l ToxtrRUN 2 AUX ET INLM 9ZII3231lB P i l e  POX~XTRIA~GLE IABORATORIBS OF R-F.P.,IE., --DB5-- 

-3. E r n  

A2.4LE7 
A1.13E7 

-3.lE7 

-2.3E7 

;1.5m 

L7.6E6 

A , LO. OEO 

34L4.g 35:00 35i12 35124 35:36 35:48 36:00 3 6  36:24 36.!36 36:48 37:00 TIME 
p i l e :  W951885 #I-356 dcq: 4-XU-1995 0 7 ~ 5 5 x 5 9  CC EI+ V o l t a g e  SIR 709 
417.8353 p:4 PXD(5,3,1,0.104,10000.080.00%,P,P) E~prlYDB5us 
SarqplelYl ToxtrRUN 2 AUX ET IRLBT ZLXW231fB P i l e  P ~ r T R I A W Z t g  lXBOR.TORIBS OF R.T.P.,m.,--IIB5-- 
100- 6.7E6 

8 0: 5.4E6 

d l .  3387 -4. OE6 

L2.7E6 

L l .  3E6 

, . ,  , . . , .  , , . . ,  . , , , ,  . , , , .  , . , , .  . . . ,  r , > a , .  . , n r .  
-0-OEo 

35:24 35:36 35:48 36:00 3 6  36i24 3 6 i 3 6  36L48 37k00 T m  
pilerW9518.9S #I-356 Acqr 4-MLY-1995 07z55:59 CC EI+  V o l t a g e  SIR  709 
419.8220 Pi4 PXD(5,3,1.0.10%,10000.~,0.00%.P,P) m r D B S V S  
Ssmple#1 ToxtrRVN 2 AUX ET IRLBT l2Xt3231fB F i l e  Text t T W N 4 L E  L&BORAlWRIBS OP R.P.P. ,-. --DBS-- 

1.6E7 

21.3E7 

U.  08E7 
-9.486 

401~ ', 6.386 

20.: 

01 , , 
34:48 35:00 35:12 35: 35:36 35:48 36:00 3 6  36:24 36:36 36:48 3 

PilerW951885 11-316 dcqr 4-Y11-1995 -07r55r59 CC gI+ V o l t a g e  SIR 709 
442.9728 Pr4 ErprlWBSVS 
S a a p l o t l  T.xfrRUN 2 AVX EF X I J U T  -#323118 P i l e  TaxtxTRIANULE L A M R A T O ~ S  OF R.T.P.,m.,--m5-- 
100, 34x51 35rO8_35r16 3 5 ~ 2 7  35837 

8 0: 

60: 

4 0: 

',3.9B7 

k2.6E7 

Ll.3B7 

, '0.080 
34:48 35:00 35:12 35:24 -35:36  35:48 36:00 3 6 : s  36:24 36k36 36:48 37:00 

PilorW951885 11-356 Acqr 4 - W - 1 9 9 5  07r55r59 DC EX+ V o l t a g e  SIR 709 
479.7165 Pr4 grprlWBSVS 
S-le#l TufxRUN 2 dVX HT =#32311B P i l o  TextrlWXAWLB -0RATORI89 OP R.T.P.,m. --DBS-- 



piletW951883 $1-336 Acq: 4-MAY-1995 O7:55r39 CC EI+ V o l t a g e  S I R  705 
423.7766 Pr4 PXD(S,3,1,0.10%, 10000.0.O.OO%.P,P) expzNDB5Us 
Sample#l TPrrt:RVN 2 AUX HT INLE7 Tt I t3231lB  P i l e  T0Xt:TRIANGLE LABORATORIES OP R .  T-P., I=. , --DB5-- 

-1.- 

18.6E6 

16.5E6 

14.366 

L2.2E6 

8 0: 

60: 

4 01 

2 0: 

13.0287 

O ' ,  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , - 0. OEO 
35:00 35: l2  35:24 35:36 35:48 36: 00 3 6 : U  36L24 ' ' ' TIM6 

pilezW951885 #I-356 Acqr 4-&W-1995 O7rS5z59 CC BI+ V o l t a g e  SIR 705  
425.7737 Pr4 P1CD(5,3,l,O.lO%,10000.0.0.OO%,P,P) Exp:NDBSUS 
SampleY1 T W : R Q N  2 AQX Bl' IAUZT TLXt3231lE P i l e  Taxt:TRIANGLE LABORATORIES OP R.T.P.,IE.,--DBS-- 
100- -1. 087 

8 0.: 

60: 

A2.96E7 18.2E6 

16.lE6 

2 0.: 

14.lB6 

L2.0E6 

0 -  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - 0. OEO 
35: 00 35:12 35:24 35:36 35:48 36: 00 3 6 : U  36;24 a a ' TIM6 

FilezW951885 XI-356 Acqz 4-llQV-1995 07r55r59 OC EI+ V o l t a g e  SIR 709 
435.8169 Pr4 P1CD(S83, 1, 0.10%,10000.010.0~8P8P) mrNDB5US 
s e l e # 1  T u t r R Q N  2 d m  ET 1- TLI#3231lB P i l e  Tartz- UBORATORIES OF R.T.P.,IE., --DB5-- 
100, , - 7 .  BE6 

8 0: 

60.: 

16.3E6 

L4.7E6 

4 01 

2 01 

0 ' .  

13.1E6 

L1.6E6 

, , , , , ,  , , , , ,  , , , , ,  , , , , ,  , , , , ,  , , , ,  , i 0. OEO 
35:00 35:12 35:24 35: 36 15\48 36: 00 3 6 : ~  36i24 ' ' ' T m  

FilerW951885 #I-356 Acqr 4-W-1995  0 7 x 5 5 ~ 5 9  CC BI+ V o l t a g e  SIR 709  
437.8140 Fz4 PXD(S,3,1, 0.10~.10000.0,0.00~8F,P) ExpzNDBbUS 
S-le#l T.xt:RQN 2 A m  Bl' TLIt32311B F i l e  Tertt: TRIANGLE LILEIORATORXES OF R.T.P., I=. , --DB5-- 
100- -7. BE6 

80: 

601 

4 0.: 

20: 

0' 

16.3E6 

14.7E6 

L 3 . m  

L1.6E6 

, 
- 

0. OEO 
35:oo 3 s : l z  3s :zr  35:3s 35:4a 36:14 T= 

FilerW951885 #l-356 Acq: 4-1C1T-1995 07r55r59 CC EI+ V o l t a g e  SIR  709  
442.9728 Pt4 mrNDBSVS . 
S-l0#1 TutzRUN 2 A m  ET I X U T  TLXt32311B F i l e  T-8- WORATORTES OF R.T.P., I=., --DBS-- 

35208 3 5 ~ 1 6  35127 35x37 -6.687 

8 0: 

60: 

4 02 

15.3E7 

13.9E7 

12.6EI 

2 0: L1.387 

0 , 
- 

0. OEO 
35:00 35:12 35:24 35: 36 35:48 36:00 36:12 36:24 T- 



File:W95188S #l-356 ACq: 4-dUY-1995 07155r59 CC EI+ Voltage SIR 705 
441.7428 P:4 PXD(7,2,3,0.101,10000.0,0.00%.P,P) mrNDB5US 
Sasple#l TextrRDN 2 AVX El' INLeT TLIt3231lE Pi10 Tsrt:TRIdhGLE LABORATORIES OF R. T.P., INC., ---5-- 

4.9E6 

4.4E6 

3.9E6 

3.4E6 

2.9E6 

2.4E6 

2.OB6 

1.5E6 

9.8E5 

4.9ES 

0. OEO 

7E7 100 

9 0 

80 

70 

60 

50 

40 

30 

2 0 

10 

A2. 

35: 00 36: 00 37:00 38:OO 39: 00 40: 00 T m  
I " '  

pile:W951885 #1-356 Acq: 4-MAY-1995 07:55:59 CC EI+ Voltage SIR 705 
443.7399 Pr4 PXD(7,2,3,0.101,10000.0,0.001.P,P) Exp:NDBSUS 
SanpleXl TsXfrRDN 2 A m  BT IIULET TLI13331lB Pi10 TartrTRZWCLB LIBOEUTORXES OF R. T.P., I=. , --DB5-- 

0 

- 

J L 

5.6E6 

5.0B6 

4.5E6 

3.9B6 

3.3E6 

2. 8B6 

2.2B6 

1.7E6 

l.lE6 

5.6ES 

0. OEO 
40: 00 T m  

File:W95188S #I456 Acqr 4-aY-1995 07t55159 CC EX+ Voltage SIR 709 
443.9728 Pr4 g.prf4DB5US 
Smle#l TartrRW 2 A m  ET Il&ST TLIiC3231lB Pile Tart:TRIdNGLB WLBORITORIES OF R.T.P.,m.,--DB5-- 

80 

70 

60 

50 

40 

3 0 

10 

10 

PilerW951885 #I-356 Acqr 4-XaY-1995 07r55r59 4C X+ Voltage SIR 709 
513.6775 Pr4 g.priUDB5US 
Sanple#l TextrRDN 3 A m  ET Il&ST TLI1323118 Pile TartrlWXNCLB UBORIl'OILTBS OF R. T.P., m., --m5-- 



PPM 200 Fn: 2 1.652 U o l t s  1111 





File:W95188b #1 - 356 Acq: 4-MAY-1995 0'/:55:59 GC EI+ Voltage SIR 'IOS 
469.7779 F:4 Exp:NDB5US 
Sample Text:RUN 2 AUX HT INLET TLIt32311B File Text:TRIANGLE LABORATORIES OF R.T.P..INC..--DB5>> 
100% -7.3E6 

8 01 

6 0: 

4 0: 

2 0: 

0- , , 

15.836 

14.4E6 

r2.9E6 

~1.5E6 

I , , , ,  I , , , ,  I , , , ,  I , , , ,  , I ,  - O.OEO 
35100 36100 37100 38100 40100 

I , ,  

TIME 
File:W951885 #1-356 Acq: 4-MAY-1995 07:55:59 GC EI+ Voltage SIR 70s 
471.7750 F:4 Exp:NDBSUS 
Sample Text:RUN 2 AUX HT INLET TLI#32311B File Text:TRIANGLE LABORATORIES OF R.T.P.,INC.,--DB5>> 

-8.336 

J 
I " " '  , , I l l  I I I I I  I I I I I  # I , , ,  I , ,  

16.736 

15.036 

13.336 

11.7E6 

- 0.030 
35 : 00 36100 37100 38!00 39100 40100 TIME 

File:W951885 #1-356 Acq: 4-MAY-1995 07:55:59 GC EI+ Voltage SIR 70s 
442.9728 F:4 Exp:NDB5US 
Sample Text:RUN 2 AUX HT INLET TLI#32311B File Text:TRIANGLE LABORATORIES OF R.T.P.,INC.,--DB5>> 

37;42 6 . 6 3 7  38:37 39:13 

r5.3E7 

13.937 

12.637 

~1.3E7 

O.OEO 

8 01 

6 OL 

4 0: 
.A I 

89:' 
31 

35100 36!00 37100 j810d 
' ' 

39100 40 100 TIME 
, , 

. 
I I I I ,  I , , , ,  I I I I  , , , , I  , , ,- 





Initial . . . .Date. . . 

B-File/Header Changes .&k/e Calculated Noise Area: 
Manual Integrations / / Channel: 

Transcription \ / / ~nitials: 

dBASE Corrections I / / Date: 

Page No. 1 
05/02/95 

Compound / 
M-2. ... Omit 

TCDF 
304-306 DC 

Ratio 

Listing of P951844B.dbf 
Matched GC Peaks / Ratio / Ret. Time 

Match Match Who / ID 
..RT. Total.Peak.Area.. Rat RT. Rel-RT Why Identification.. Code 

FR 

FR 

WFI 
WFI 
WH 
WH 

Triangle Laboratories, Inc. 
801 Capitola Drive Durham, North Carolina 2771 3 
Phone: (91 9) 544-5729 Fax: (91 9) 544-5491 

Printed: 20:47 05/02/95 

169 



-4 

- .  Page No. 2 Listing of P951844B.dbf 
05/02/95 ~atched GC Peaks / Ratio / Ret. Time 

Compound/ Match Match Who / ID 
M-Z . . . .  Omit Ratio ..RT. Total.Peak.Area.. Rat RT. Rel.RT Why Identification.. Code 

DC 0.24 25:34 27.69 F F 1.162 WH 
- DC 1.77 25:46 86.65 F F 1.171 WH 

304-306 Peaks 33 447,046.06 *** Total *** 

TCDD 
320-322 

0.84 17:41 
0.70 20:35 
0.77 20:52 
0.74 22:OO 
0.80 22:12 
0.72 22:35 
0.95 23:Ol 
0.71 23:59 
Peaks 1 

0.79 18:17 
0.84 18:50 
0.83 19:33 
0.77 19:45 
0.81 19:57 
0.79 20:19 
0.86 20:32 
0.81 20:44 
0.82 20:52 
0.82 20:58 
0.73 21:07 
0.87 21:20 
0.82 21:42 
0.85 21:49 
0.78 21:55 
0.78 22:24 
0.83 22:57 
0.74 23:18 
0.83 23:31 
0.42 23:46 
0.87 23:58 
2.56 23:58 
1.22 24:ll 
2.99 24:ll 
0.39 24:29 
0.19 24:47 
1.02 24:54 
0.70 25:lO 
0.60 25:18 
0.45 25:34 
0.81 25:42 
0.73 25:42 
1.21 25:55 
0.24 25:55 
Peaks 18 

76.14 T F 
167.75 T F 
323.81 T F 

32,915.17 T T 
159.25 T F 
346.19 T F 
71.73 F F 
381.27 T F 

32,915.17 *** Total *** 

T F 
T F 
T F 
T F 
T F 
T P 
T F 
T T 
T F 
T F 
T F 
T F 
T F 
T P 
T F 
T P 
T P 
T F 
T F 
P P 
T F 
F F 
F F 
F F 
F F 
F F 
F F 
T F 
F F 
P P 
T F 
T F 
P F 
P F 

*** Total *** 

? Triangle Laboratories, Inc. - .  

801 Capitola Drive Durham, North Carolina 2771 3 
Phone: (91 9) 544-5729 Fax: (91 9) 544-5491 

Printed: 20:47 05/02/95 

1'70 



Page No. 3 Listing of P951844B. dbf 
05/02/95 Matched GC Peaks / Ratio / Ret. Time 

Compound / Match Match Who / ID 
M-Z . . . .  Omit Ratio ..RT. Total-Peak-Area.. Rat RT. Rel.RT Why Identification.. Code 

0.00 15:26 
0.00 15:53 
0.00 16:44 
0.00 17:lO 
0.00 17:20 
0.00 17:45 
0.00 18:17 
0.00 18:33 
0.00 18:42 
0.00 18:49 
0.00 19:Ol 
0.00 19:19 
0.00 19:31 
0.00 20:07 
0.00 20:34 
0.00 20:43 
0.00 21:oo 
0.00 21:22 
0.00 21:30 
0.00 22:49 
0.00 23:16 
0.00 23:28 
Peaks 16 

56.21 T F 
96.17 T F 
59.60 T F 
99.26 T F 

131.33 T F 
236.60 T F 
216.92 T F 
139.70 T F 
96.31 T F 
28.19 T F 

318.87 T F 
158.34 T F 
38.83 T F 
28.60 T F 
882.88 T F 

20,768.98 T T 
926.72 T F 
40.13 T F 
66.39 T F 

7,747.64 T F 
86.16 T F 
57.03 T F 

31,601.69 *** Total *** 

Column. .. Description ............ 'Why' Code Description 

M-2 - Nominal Ion Mass (es) WL - Below Retention Time Window 
RT . - Retention Time WH - Above Retention Time Window 
Match Rat - Ratio Match T~e/False SN - Below Signal to Noise Level 
MatchRT - Time Match True/Palse <M - Below Method Detection Limit 
Re1 RT - Relative Retention Time FR - Calc based on theoretical ratio 

*** End of Report *** 

Triangle Laboratories, Inc. 
801 Capitola Drive Durham, North Carolina 2771 3 
Phone: (91 9) 544-5729 Fax: (91 9) 544-5491 

Printed: 20:47 05/02/95 
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LA 

P951844 2-RAY -95 Sir :Val tage 70-SE Sys: 00225 
Sa~ple 1 In jec t ion1  Group1 Hass383.9816 
Text :TXT RUH 2 AUX HT INLET TLI#323118 

Horn : 5233 

P951044 2-HAY -95 Sir :Val tage 70-5E Sys : 08225 
SanpLe 1 Injection 1 Group 1 Hass 35.0907 
TextzTXT RUH 2 AUX HT INLET TLIi323110 

P951844 2-HRY -95 Sir :Voltage 70-SE Sys: OR225 
Sanple 1 Injection 1 Group 1 k s  315.9419 
Text:TXT RUN 2 AUX HT IHLET n1132311B 



L 

- .  P951044 2-HRY -95 Sir: Voltage 70-SE Sys : 08225 
Sa~pLe 1 I n j e c t i o n 1  Group1 Hass383.9816 
Text :TXT RUN 2 flUX HT INLET TLIi32311B 

P951044 2-HAY -95 S i r  :VoLtage 79-SE Sys : 08225 
Sample 1 In jec t ion 1 Group 1 Rass 385.8987 
TextETXT RUN 2 RUX HT INLET TLI1323llB 

1 0& Horn: 5233 

I 
I E 100- Nora : 6932 
I I E - - 

- 
8' a A .  I I I A I 1 - I I I 

- 16:80 17:00 1848 19~80 2840  21:80 22~80  2348  2448 25:08 26:08 
P951844 2-!fly-95 Sir:VoL tage 79-SE Sys: 08225 

, SanpLe 1 In jec t ion 1 Group 1 Hass 315.9419 
Text :TXT RUN 2 RUX HT INLET TLI#323118 

- - - - 
8 '  

3 oc lea I Horn : 3535 
1 - 

C - - - - 
J * L: 8 I 

I I I I I I I i 

t f ~  1648  17:08 18:88 19:80 28:80 21:88 2 2 4 8  2 3 4 8  2448 2 5 ~ 8 8  2648 
- P951844 2-HRY -95 Sir :Vol tqp 78-SE Sys: 08225 

SanpLe1 I n j e c t i o n 1  Group1 Iass317.9389 
TextzTXT RUN 2 AUX HT INLET TLIt323110 

I A I I I\ , 

188, Horn : 4874 - - - 
0 '  i t i  . . I I t , I , I i 

i 9  
! 

16:08 17:88 lfl:88 19:89 28:88 21:88 22:08 2 3 4 8  2448  2 5 4 8  2640  
P951844 2-HRY -95 Sir:Vol tay 18-SE Sys: 00225 
Sanple 1 In jec t ion 1 Group 1 !ass 375.8364 
TextZTXT RUN 2 AUX HT INLET TLIt3231lB 

16:88 17:08 l8:00 19:M 28:88 21:M 22~08  23~88  24:88 25188 26100 



L A 

P951844 2-HAY -95 Sir : VoL tage 70-SE Sys : 08225 
Sample 1 In jec t ion 1 Group 1 lass  319.8965 
Text: TXT RUN 2 RUX HT INLET TLIt32311B 

- 
Horn: 1294 

A d  A A - - -  - 
I I I 1 I I I 1 I 

r i 

16~80 17:88 18:00 19:08 2840  21:00 22~00 2348  2440 25:00 26180 
P951844 ?-HAY -95 Sir :VoL tage 70-SE Sys: 08225 
SanpLe 1 In jec t ion 1 Group 1 lass  321.8936 
TextETXT RUN 2 AUX HT INLET TLIt32311B 

10 Horn: 1653 
h A &  A-A - . - 

I I I I I I 1 

16:88 17:88 18:88 19:88 28:88 21~88 2248 23:88 2448 2 5 4 8  26~88 
P951844 ?-HAY -95 Sir : VoL tage 78% Sys: 08225 
SanpLe 1 In jec t ion 1 Group 1 Hass 327.8847 
Text :TXT RUN 2 AUX HT INLET TLI1323118 

Horn : 5028 
A 

I 1 I 1 I I I I i 

1640  1740 l8:00 19:08 28:08 21:88 2240 2348  2440  25:00 26:00 
P951844 ?-HAY -95 Sir :VoL tage 78-SE Sys: 08225 
SanpLe 1 In jec t ion 1 Group 1 !ass 331.9363 ' 

Text: TXT RUN 2 RUX HT INLET TLIt323110 

Nora: 2595 

1 I 1 I I 8 I I 1 i 

16:00 17:08 l8:80 19:88 28:88 21:08 2240  2 3 4 8  24:80 2 5 4 8  2648 
P351844 2-lAY -95 S i r :  VoL tap 78-SE Sys: 00225 
Sample 1 In jec t ion 1 Group 1 Hass 333.9338 
TextZTXT RUN 2 AUX HT INLET lLI1323110 

Nora : 3147 

P951844 2-BAY -95 Sir :  VoL tage 78-SE Sys: 00225 
Sanple 1 In jec t ion 1 Group 1 lass  292.9824 
Text:TXT RUN 2 AUX HT INLET TLI1323110 









L 

Initial .... Date. . .  
\ .  

B-File/Header Changes 

Manual Integrations ' L/A-/- Channe 1 : 

Transcription 
- 

 BASE Corrections Date: 

Page No. 1 Listing of W951886B.dbf 
05/04/95 Matched GC Peaks / Ratio / Ret. Time 

Compound/ Match Match Who / ID 
M-Z .... Omit Ratio ..RT. Total.Peak.Area.. Rat RT. Rel.RT Why Identification.. Code 

TCDF 
304-306 DC 0.75 21:08 

0.77 21:42 
1.78 21:59 
0.78 22:11 
0.74 22:27 
0.76 22:50 
0.76 23:lO 
0.76 23:34 
0.75 23:51 
0.75 24:05 
0.77 24:17 
0.77 24:29 
0.75 24:44 
0.75 24:56 
0.75 25:22 
0.75 25:33 
0.78 25:50 
0.83 26:40 

304-306 Peaks 17 

T F 
T F 
F P 
T P 
T P 
T F 
T P 
T P 
T F 
T P 
T P 
T P 
T P 
T T 
T P 
T P 
T P 
T P 

*** Total *** 

13C12-TCDF 23 :54-25: 54 
316-318 DC 0.96 23:51 138.11 P P 0.958 WL 

1.09 24:27 97.16 P P 0.982 'PR 
0.78 24:54 22,735.64 T T 1.000 13C12-2378-TCDP IS0 
0.66 25:19 229.25 T P 1.017 

DC 0.89 26:40 64.09 T P 1.071 WH 
316-318 Peaks 3 23,062.05 *** Total ** 

TCDD 
320-322 0.77 23:04 

DN 1.16 23:15 
0.78 23:27 
0.79 23:44 
0.76 24:27 

-0.84 24:42 
DN 2.18 24:55 

0.76 25:06 
0.74 25:25 

z Triangle Laboratories, Inc. 
801 Capitola Drive Durham, North Carolina 27713 
Phone: (91 9) 544-5729 Fax: (91 9) 544-5491 

Printed: 10:09 05/04/95 

17.9 



Page No. 2 Listing of W951886B.dbf 
05/04/95 Matched GC Peaks / Ratio / Ret . Time 

Compound/ Match Match Who / ID 
M-Z . . . .  Omit Ratio ..RT. Total.Peak.Area.. Rat RT. Rel.RT Why Identification.. Code 

0.74 25:32 1,391.68 T F 0.996 
0.73 25:39 243.63 T T 1.001 2378-TCDD AN 
0.76 25:49 313.64 T F 1.007 
0.82 25:58 479.05 T F 1.013 
0.81 26:12 158.73 T F 1.022 
0.95 26:39 191.68 F F 1.040 FR 

320-322 Peaks 13 18,877.15 *** Total *** 

37C1-TCDD 23 : 38-27:38 

328 DC 0.00 22:35 46.12 T F 0.881 WL 
DC 0.00 23:Ol 25.85 T F 0.898 WL 

0.00 24:11 420.36 T P 0.943 
0.00 25:39 13,170.53 T T 1.001 37C1-TCDD SlJRl 
0.00 26:03 2,617.08 T F 1.016 

328 Peaks 3 16,207.97 *** Total *** 

13C12 -TCDD 23 :38-27:38 

332-334 1.45 24:26 63 -86 F F 0.953 FR 
0.83 25:25 14,747.16 T T 0.992 13C12-1234-TCDD RS1 
0.81 25:38 14,551.83 T T 1.000 13C12-2378-TCDD IS1 
1.14 25:57 178.70 F F 1.012 FR 

332-334 Peaks 4 29,541.55 *** Total *** 

PeCDF 
340-342 DC 1.33 26:38 

1.51 26:55 
0.34 27:11 
1.13 27:14 
0.90 27:23 
1.26 27:34 
1.40 27:40 
1.52 27:54 
1.56 28:03 
1.54 28:13 

2.81 28:26 
1.55 28:32 
1.52 28:38 
1.54 28:51 
1.55 28:56 
1.52 29:05 
1.50 29:13 
1.60 29:37 
1.62 29:46 
1.64 30:05 
1.53 30:36 

340-342 Peaks 21 

61.06 T F 
12,577.41 T F 

42.89 F P 
84.47 P F 

151.91 P F 
292.31 F F 
179.63 T F 

3,782.14 T P 
24,884.78 T P 
5,072.13 T F 
1,051.09 F F 
1,208.06 F F 
10,412.21. T F 
10,461.89 T P 
4.066.53 T F 
4,102.25 T T 
4,065.25 T F 
6,511.63 T F 
10,095.64 T T 
16,407.24 T F 
1,730.81 T P 
883.68 T P 

118,063 -95 *** Total *** 

Triangle Laboratories, Inc. 
801 Capitola Drive Durham, North ~arnlik27713 
Phone: (91 9) 544-5729 Fax: (919) 544-5491 

Printed: 10:09 05/04/95 
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L 
. - - - . ~ Page NO. 3 Listing of W951886B.dbf 
. . . ~ 05/04/95 Matched GC Peaks / Ratio / Ret. T h e  

Compound/ Match Match Who / ID 
. - M-Z . . . . Omit Ratio . . RT. Total. Peak. Area.. Rat RT. Re1 .RT Why Identification. . Code 

1.50 29:37 14,329.91 T T 1.025 13C12-PeCDF 234 SUR2 
- 0.92 30:34 30.78 F F 1.058 FR 

352-354 Peaks 5 29,950.03 **+ Total *** 

PeCDD 
356-358 1.53 28:lO 

1.55 28:40 
1.53 28:53 
1.47 29:02 
1.51 29:13 
1.57 29:22 
1.61 29:27 
1.57 29:40 
0.42 29:47 
1.46 29:58 
1.44 30:06 
1.73 30:26 

356-358 Peaks 12 

T F 
T F 
T F 
T F 
T F 
T F 
T F 
T F 
F P 
T T 
T F 
T F 

*** Total *** 

13C12-PeCDD 25:56-33:56 
368-370 1.52 29:57 8,742.49 T T 1.000 13C12-PeCDD 123 IS3 

1.43 30:05 877.64 T F 1.004 
368-370 Peaks 2 9,620.13 *** Total *** 

Peaks 12 

0.54 31:27 
0.79 31:35 
0.51 32:25 
0.51 32:31 
0.51 33: 00 
0.98 33:11 
0.52 33:43 
Peaks 6 

T F 
T F 
T F 
T F 
T F 
T P 
T P 
T T 
T T 
T P 
T F 
T T 
T T 

*** Total *** 

T P 
F P 
T T 
T T 
T T 
F P 
T T 

*** Total *** 

t . Triangle Laboratories, Inc. 
801 Ca~itola Drive Durham. North Carolina 27713 Printed: 10:09 05/04/95 
~hone:'(919) 544-5729 Fax: (91 9) 544-5491 



Page No. 4 Listing of W951886B.dbf 
05/04/95 Matched GC Peaks / Ratio / Ret. Time 

Compound / Hatch Match Who/ ID 
M-Z .... Omit Ratio ..RT. Total.Peak.Area.. Rat RT. Rel.RT Why Identification.. Code 

1.21 32:24 
1.24 32:36 
1.10 32:46 

DC 1.28 32:59 
1.21 33:07 
1.24 33:ll 
1.22 33:29 

DN 1.92 33:46 
DN 2.10 33:46 

390-392 Peaks 7 

T F 0.976 
T F 0.982 
T F 0.987 
T F 0.994 SN 
T T 0.998 123478-HXCDD AN 
T T 1.000 123678-HxCDD AN 
T T 1.009 123789-HXCDD 
P F 1.018 SN 
P F 1.018 SN 

*** Total *** 

13C12-HACDD 32: 11-34: 11 
402-404 DN 4.72 32:36 6.36 F F 0.982 SN 

1.23 33:06 5,804.00 T T 0.997 13C12-HACDD 478 SUR4 

1.25 33:11 6,246.19 T T 1.000 13C12-WCDD 678 IS5 

1.23 33:29 6,879.14 T T 1.009 13C12-WCDD 789 RS2 

4 02 -4 04 Peaks 3 18,929.33 *** Total *** 

HpCDF 35:02-36:41 

408-410 1.03 35:12 18,116.86 T T 1.000 1234678-HpCDF AN 
1.06 35:26 3,927.69 T P 1.007 
1.00 35:33 3,860.50 T F 1.010 
1.06 36:31 1,843.57 T T 1.038 1234789-QCDF AN 

408-410 Peaks 4 27,748.62 *** Total *** 

13C12 -HpCDF 33:ll-39:ll 
418-420 0.44 35:ll 6,808.09 T T 1.000 13C12-HpCDF 678 IS6 

0.43 36:31 4,799.37 T T 1.038 13C12-HpCDP 789 SURS 
DN 1.09 36:42 12.66 P P 1.043 SN 
DC 0.41 36:47 14.38 T P 1.045 SN 

418-420 Peaks 2 11,607.46 *** Total *** 

H f l D  35:17-36:15 
424-426 1.02 35:26 6,963.96 T P 0.982 

1.02 36:05 5,720.89 T T 1.000 1234678-HpCDD AN 
DN 3.49 36:24 8.16 P F 1.009 SN 

424-426 Peaks 2 12.684.85 *" Total *** 

13C12 -HpCDD 35 :04-37: 04 
436-438 DN 0.86 35:26 11.07 P P 0.982 SN 

1.05 36:04 5,204.22 T T 1.000 13C12-HpCDD 678 IS7 
DN 3.41 36:25 2.72 F P 1.010 SN 

436-438 Peaks 1 5,204.22 *** Total *** 

OCDF 35 : 02-43 : 02 
442-444 0.87 39:13 3,526.50 T T 1.005 OCDF AN 
442-444 Peaks 1 3,526.50 *** Total *** 

OCDD 35:02-43:02 
458-460 0.86 39:03 3,775.38 T T 1.000 OCDD 
458-460 ' ' Peaks 1 3,775.38 *** Total *** 

- Triangle Laboratories, Inc. 
801 Capitola Drivee Durham, North Carolina 27713 
Phone: (91 9) 544-5729 Fax: (91 9) 544-5491 

-- 

Printed: 1 0:09 05/04/95 



L- - - . - Page No. 5 Listing of W951886B.dbf 
05/04/95 Matched GC Peaks / Ratio / Ret. Time 

Compound/ Match Match Who / ID 
. - M-Z .... Omit Ratio ..RT. Total.Peak.Area.. Rat RT. Rel.RT Why Identification.. Code 

Col umn... Description ............ 'Why' Code Description 

M-2 - Nominal Ion Mass (es) WL - Below Retention Time Window 
RT . - Retention Time WH - Above Retention Time Window 
Match Rat - Ratio Match True/False SN - Below Signal to Noise Level 
Match RT - Time Match True/False <M - Below Method Detection Limit 
Re1 RT - Relative Retention Time FR - Calc based on theoretical ratio 

I e 
*** End of Report *** 

Triangle Laboratories, Inc. . - 
801 Capitola Drive Durham, North Carolina 27713 
Phone: (91 9) 544-5729 Fax: (91 9) 544-5491 

Printed: 1 0:09 05/04/95 
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File:W951886 #l-519 ACq: 4-dlAY-1995 08I45:26 CC XI+ Voltage SIR 705 
303.9016 P:2 PXD(S,3,1,0.10%.12000.0,0.00%,F,~) -rNDB5US 
S-le#l TPrrttRDN 3 AUX FP INLET 1ZI;IY32311B File TPrrtXTRXAARSW LABORATORIES OP R.T.P.,INC.,--DB5-- 
100- 11.8028 

A4.7927 

8 0: 

60.: 

4 02 A1.40B8 A9.48E7 

2 0: 

01 , , . . , , , , , , , , , , , A A \ A 

19\00 2 0 ~ 0 0  21:oo 2 0  2a:oo " '  2 0 "  2s: 00 2s: 00 ~ ~ 4 . 5  
" " '  " "  

PilerW951886 11-519 Acqr 4-HAY-1995 OEr45~26 CC EI+ Voltage SIR 709 
305.8987 Pr2 PXD(5,3,1.0.10%,12000.0,0.00%,P,P] ExpxNDBSUS 
S-l@#l TartXRVN 3 AUX Rl' 1- TLI#3231lE Pila Tart1TR33NZLE WORATORIES OF R. T- P. ,INC., --DBS-- 
100, -5.5E7 

8 0.: 

602 

4 0: 

2 0: 

0 7 

A1.2388 

L4.4h7 

12.2h7 
A6.3927 

19: 00 20:oo 21: 00 " 2 2 0 0 '  23 100 " "  24 : oo " "  25;00' ' ' 2s:oo' ' ' TI= 
PilexW951886 11-519 Acqr 4-MAY-1995 08145x26 CC EI+ Voltage SIR 709 
315.9419 Pr2 PXD(5,3,1,0.10%,12000.0,0.00%,P8P) E.pxIWB5US 
S-lefl TaxtrRVN 3 AUX ET INLBT TLI#32311B Pile T a x t x m L H  IABORATORIES OF R.T.P.,INC.8--DB5-- 
100- 2.587 

1.167 

\ A 0. OBO 

8 0.: L2. Oh7 

2 0: 

L1.587 

,I. 087 

15.0E6 

07 , , . . ,  . , , , ,  , , . , .  , , ,  , , I \  - , ,: 0.0EO 
19: 00 20:00 21: 00 22 : 00 23 : 00 24 : 00 25: 00 26: 00 T m  

PilexW951886 #l-519 Acqr 4-Y.r-1995 O8t45x26 CC EI+ Voltage SIR 709 
317-9389 Pr2 PXD(583,18 0.10%.12000.0, 0.00+,P8P) -rdlDEiVS 
S m l e # 1  TextrRUN 3 AUX ET IHLET TLZ#3231lB Pilo TextrTRZUXZE IABORATORIES OP R.T.P. ,INC., --DBS-- 

4 0: 

20: 

L1.287 

16.1~6 

0 1 - O.OE0 
19:oo 20: 00 21:oo 22loo 21 : 00 24: oo 2s: 00 26: 00 T- 

PilerW951886 #l-519 Acqr 4-mY-1995 08r45r26 CC EX+ Voltage SIR 709 
330.9792 Pr2 mxM185US 
Sarqple#l TexfrRVN 3 AUX ET UILET lZH32311B Pile T-2- m R E F O R I 8 9  OP R.T.P.8ZlUC.8 --DBS-- 

1.388 

1.OB8 

7.5m 

-5. om 
12.5ER 

F 0. OEO 
19\00 20: 00 21:00 22: 00 23 : 00 24: 00 25.!00 26:00 TIME 

PilerW951886 tl-519 Acqr 4-m-1995 08r45r26 DC EI+ Voltage SIR 709 
375.8364 Pr2 EzprNDB5US 
Sarqple#l T&:RVN 3 AUX ET IIRLB T&I#32311B Pile F-8- -ORATORIES OP R.T.P.,IE.,--DBS-- 

60: 

.4 0.: 

2 0: 

01 , , , , , , , , , , 

19:00 20:00 



PilerW951886 #I-519 Acqr 4-MAY-1995 08:45:26 CC z+ voltage SIR 70s 
319.8965 P:2 ~lOJ(3,3,1,0-10%,12000.0,0.0a+,P,F) -:NDBSUS 
Sampl~#l Toxt:RVN 3 AVX ET INLET TLX#3231= Pile Tut:TRIUGLE LABORATORIES OP R. T.P., INC., --085-- 
100 ,4.5E6 

8 0.: 

60.: 

4 0: 

2 0: 

A1.27E7 
Al.29E7 

AS. 91E6 
A4.70E6 A4.30E6 

A2.16E6 

~3.6E6 

~2.7E6 

11. BE6 

~9.0E5 

0 3 ,  , I ! ,  , , , A A  - A r O. OEO 
23:00 24:OO 25: 00 '26;00' ' " ' 27:00 TI= 

pilerOP951886 #I-519 Acqr 4-MAY-1995 08r45t26 CC EI+ Voltage SIR 705 
321.8936 Pr2 PXD(3,3, I, 0.10~,12000.0,0.0~.F,P~ mrNI185US 
S-let1 TextrRKlpl 3 AUX ET INLET TLI#3231lB Pile Tertr-LE WLBORATORIBS OF R. T.P., INC., --DB5-- 
100, -6.OE6 

A1.03E6 

8 0.: 

60: 

4 0: 

2 0: 

A1.6487 
A1.69B7 

A8. O1E6 
AS. 66E6 

A2.6316 
A1.0886 

C4. BE6 

L3.6E6 

L2.4E6 

11.2E6 

23:00 26: 00 27i00 TI= 
Filer W951886 #l-519 Acqr 4-lQY-1995 08~45126 CC EX+ Voltage SIR 709 
331.9368 Pr2 PXD(3,3,1,0.10%,12000.0,O.OU%,F,F) -r1170BSUS 
S-le#l Text:RQN 3 AVX ET IAlLET TLIX32311B File TextrTRlXlGLE LIBORATORIES OF R.T.P.,INC., --DBS-- 

-1.6E7 

11.3E7 

0 - , , I ! ,  - A  - - 0. OEO 

4 0: 

~9.7E6 

k6.5E6 

2 0.: 

I b I .  
L3.26 

0- , , 
- 0. OEO 

23: 00 34: 00 25: 00 26: 00 2 7 ~ 0 0  T M K  
PilerW951886 #I-519 dcqr 4-MAY-1995 08145126 OC HI+ Voltage SIR 709 
333.9338 PIZ PXD(3,3,1,0.10%,12000.0,0.O~.F,P) g.prHDB5US 
Saaple#l TertrRVN 3 dRX ET INLET TLI13231lB Pilo Tutrl!W3lWLE LIBORAFORIE9 OP R.T.P.,INC., --Dm-- 

-2. OE7 

8 0: 11.6E7 

Ll.2E7 

4 0: 

20.: 

0' j ~ k ,  

7.9E6 

4.OE6 

0.080 
z3:oo 24: oo z5:oo 26: 00 z7:oo TMK 

PilorW951886 #I-519 dcqr 4-MAY-1995 08145r26 CC HI+ Voltage SIR 709 
327.8847 Pr2 PXD(3,3,l,0.10%,12000. O,O.O~,P,P) glprAlDB5US 
Sample#l T.xtrRCrm 3 dVX RT I- TLIt323118 Pile Tats- LlBORAFORIES OF R.T.P.,IC.,--DB5-- 

20: 

0- , , 1 - O.OE0 
z3:oo 24: oo 2 d  00 26: 00 27ioo TIMB 

PilorW951886 #I-519 Acqr 4-1MLY-1995 08r45r26 CC HI+ Voltage SIR 709 
330.9792 Pr2 grprNDB5US 
9-1 e#l Tm%t:RCrm 3 AUX ET IIRLET TLXt3231lB File Tertr- LIBORATORIm OF R. T. P., I=. , --Dm-- 

35r44 26r06 

TI. OEB 

L7.5E7 

4 0: 3.0E7 

L2. 5E7 

- O.OE0 
23: 00 zr : oo 2s: 00 26: 00 z7:oo TIHE 

A2.62E7 

2.081 

Ll . 4X7 
L6.886 



File:lV951886 #I-519 Acq: 4-MY-1995 08:45:26 CC EI+ Voltage SIR 709 
339.8597 P:2 P~(3,3,1,0.10%,12000.0,0.00%.P,F) ILrp:NDB5US 
SanqYle#l Text ;RUN 3 AUX HT INZET TLI#32311B Fi 1 e TaxCrTRImLE LABORATORIES OP R. T. P., INC., --DBS-- 
100, -4.6~7 

L3.7E7 

CZ. 887 

8 0: 

60: A1 . OlEB 
A7.56E7 

A6. 31E7 11.8E7 
A3.9187 

A 

-9.ZE6 

- 0. OEO 
ZB:OO 29:00 30:00 31800 TIM6 

Filar W951886 XI-519 Acqr 4-MY-1995 /08x45:26 CC EX+ Voltage SIR 709 
341.8567 882 P~(3r3,1,0.10%,12000. d, O.OO*,P,F) -8NDBSUS 
SanqYle#l TaxtrRm 3 AUX RT INLET TLIX3231lB File TaxtrTlUAELE LILBORATORIES OF R.T.P.,INC.,--DBS-- 

3.0E7 

8 0: 

60.: 

4 01 

2 0: 

0- 

I 
2.487 

d6.26E7 2. 8E7 

27:00 '28:bo' ' ' ' ' 29:00 30: 00 31:00 TIMs 
FilerR351886 11-519 Acqr 4-HAY-1995 ~08r45r26 CC EX+ Voltage SIR 709 
351.9000 P X ~  PXD(~,~,I,O.IO~.I~OOO. d, O.OO%,F,P) EXPXNDBSUS 

AS. 0287 
A4.16E7 

TLd#323118 Pile TmxtrTRIAMXZ LILBORATORIES OP R.T.P.,INC.,--085-- 
d8.6087 -2.587 

L2.087 

-1.587 

L1. 087 

25.lE6 

- 0.0EO 

Sanq~laXl TaxCrRVN 3 AUX RT INLET 
100 

C1.2E7 

8 0 

60 

4 0 

20 

A2.60E7 
L5.9E6 

A6.5W6 
h 

- 0.0EO 

o n , ,  
27:00 '28:'O' " 

, , , j ,  , , , , , : , , , , , i _ 
29 : 00 30: 00 31:00 T m  

PilerW951886 XI-519 dcqt 4-XW-1995 08x45~26 OC EX+ Voltage SIR 709 
353.8970 P:2 PXD(3r3r 1,O- 10*r12000- r 0. OO*,PIP) -xBDBSVS 
Ssrqpl.11 TuttRUh' 3 AVX RT 1- 1323118 Pile Te:- LAEORdTORIES OP R.T.P.,INC., --DB5-- 

d6.08E7 d5.73E7 -1.7E7 

60: 

4 0: 

2 0.: 

1.387 

9.9E6 

6.686 

3.3E6 

o , , ,  , 0. om 
27:00 28rOO 29800 30:00 31: 00 

Piler W951886 XI-519 Acqr 4-W-1995 '08r 45x26 GC EX+ Voltage SIR 709 
330.9792 Px2 BZprRDBSUS I 
Sazqple#1 TaxttRUlV 3 dVX El' IlZET TL413231lB Pile TUrerTRXAIWLE LUORdTORIES OP R.T.P.,XI#C., --Dm-- 

29r1899r33 29x59 30121 3 01 5<,1.388 

11.088 

L7.587 

4 0.: 

2 01 

0- 

15.087 

52.587 

O.OE0 
27:00 28:00 29L00 30: 00 31:00 T m  

FilarW951886 #I-519 dcqr 4-MY-1995 OEr45126 OC EX+ Voltage SIR 709 
409.7974 Fr2 -tNDBSUS 
Ssrqple11 TutrRUlV 3 A m  El' INLET TI11323118 Pila TmxtrTlUAlWLE LAEORATORIES OF R.T.P.,INC., --DBS-- 



File:W951886 #I-519 ACqr 4-blAY-1995 08r45r26 CC EX+ Vol tage  SIR 7 0 s  
355.8546 Pr2 pD(3,3,2,0-10%,12000.0, O.OO%,P,F) wrdRlB5US 
S s m p l e t l  TaxtrRVN 3 AUX RT 1- TLI#323118 P i l o  T c u t r T R I m  LABORATORIES OF R.T-P-,INC.,--DB5-- 
100, -1.lE7 

18.826 

16.626 

14.426 

12.226 

8 0.: 

60: 

4 0: 

2 0: 

0 -a 

A2.5887 

A4.12E6 

I , (  , 

1 

11.4781 

A5.2426 A4.05E6 

1 
28:00 29:00 30: 00 TIME 

PilorW951886 #l-519 Acq: 4-HAY-1995 08:45:26 CC X+ V o l t a g e  SIR  705 
357.8516 Fr2 PXD(3,3,1,0.10~, 12000.0,0000%,P,P) E.ptNOBSU9 
S w l e # l  TextrRVN 3 AVX RT 1- TL1#3231lB P i l e  ?cut:- LILBORATORIES OF R.T.P.,INC.,--DBS-- 
100- -7.lE6 

- a.oso 

8 0.: 

602 

4 0: 

2 0: 

0 1, 

A1.6837 
15.7E6 

28:00 29100 30: 00 TI= 
File:W951886 #l-519 Acqr 4-HAY-1995 08r45r26 CC HI+ Vol tage  SIR 709 
367.8949 Pr2 PXD(3,3.1,0.10%,12000.0, O.OO%,F,P) E.prRDBSUS 
S m l o # 1  TsxtrRUN 3 AUX RT INLglC TLI#3231lB F i l e  Textr- LILBOIUTORIES OP R.T.P.,INC., --DBS-- 
100- -1.6E7 

8 0.: 

601 

4 01 

20: 

0- ,  

\ 
A9.7286 

A7.5026 

11.3E7 

L9.8E6 

C6.5E6 

L3.3E6 

/ - 
0.  OEO 

14.3E6 

L2.9E6 

L1.4E6 

28: oo 2skoo TIAIB 
PilerW951886 11-519 Acq: 4-HAY-1995.08r45r26 DC EI+ Vol tage  SIR  7 0 s  
369.8919 P:2 PXD(3,3, I ,  0.109,12000.0,0.009,P,F) 
S m l e # 1  T&:RVN 3 A m  EiT INLElF TLI#3231l.B F i l e  
100, 

A2.67E6 

80: 

601 

A2.34E6 

18.5E6 

L6.3E6 

J l, J lA - 
O.OE0 

4 d  

2(2: 

L4.286 

C2. -6 

0 -, I - 0 .  OEO 
28i00 29i00 3P:00 T m  

FilmrW951886 #I-519 Acqr 4-HAY-1995 08r4Sr26 GC EI+ V o l t a g e  SIR 709 
330.9792 Pr2 grrPrBnBSU9 
S m l e # l  T e r R V N  3 AVX EiT IMiET TLI#3231lB F i l e  Turt:- LbeORATORIZS OF R.T.P.,INC.,--DBS-- 
100- ,I. 388 

80.: 

601 

4 01 

2 0.: 

0 -, 
28:00 29: 00 30:00 T m  

11.0E8 

1 17.5E7 

15.087 

12.5E7 

- 0. OEO 



Pile:W951886 #l-328 ACq: 4-MAY-1995 08~45826 CC E.T+ Voltage SIR 705 
373.8208 Pt3 PXD(5,3,1,0.10+,12000.0,0.00~,P,p) &p:NDBSVS 
S m l o P 1  ToxtrRDN 3 A m  RT INLET TLIX323118 Pile T a x t r T m L E  LABORATORIES OP R.T. P. ,IX., --085-- 

A1 .J 7E8 

A A + , , I  
3.6E7 

2.827 
A9.02E7 

2.1E7 
A6.30E7 

4 0: 

2 0.: 

0- 

1.4E7 

11.5167 7.1E6 
A1.30E7 

0.060 
31100 

I 
32800 348 00 TI 

pilezW951886 #l-328 Acqz 4-lldaY-1995 08t45z26 CC EI+ Voltage SIR 70s 
375.8176 Pt3 PXD(5,3.1,0.10%,19000.0,0.00%,P,P) grptNDB5US 
S e l e X l  Toxt:RITN 3 AUX ET Ihl7X'T TLI#32311B Pile Ta%ttTRI~LE LABORATORIES OP R. T. P. ,I=. , --DB5-- 

A9.79E7 -2. BE7 

602 
A7.16E7 

A4.95E7 

',2.3E7 

L1.7E7 

4 0.: 

2 0.: 

0' 

,1.lE7 

15.7E6 A1 .17E7 A1.03E7 
A A - 0.0EO 

3l:oo 3z:oo 03: 00 34: oo TI= 
PilozW951886 11-328 Acqt 4-XAY-1995 08z45t26 CC EI+ Voltage SIR 70s 
383.8639 8x3 PXD(5,3,1,0.10%,13000.O,O.OO%,P,P) ExptNDSVS 
Ssnlpletl Text:RUN 3 AUX HT INLET TL1#32311B Pile Tsxt:TRIAAGLB LABORATORIES OF R. T.P., INC., --DBS-- 
100, A3.6817 1.287 

8 02 9.5E6 
A2.77E7 

P ~7.2E6 

14. BE6 

1 \ ,  La  
L2.4E6 

j L ,  J 0. OEO 

31:00 32:00 33: 00 34: 00 TIMS 
PilezW951886 ti-328 Acqz 4-XAY-1995 08~45x26 CC EX+ Voltage SIR 70s 
985.8610 Pr3 PXD(5,3,1.0.10%,12000.0,0.001,P,P) EXprNDBSUS 
S-laXl TextzRtmT 3 AVI HT TLIX323llB Pile TufzTRIAWLE LABORATORIES OF R.T.P.,=.,--DB5-- 

A7.17E7 -2.387 

4 01 

2 02 

11.887 
AS.3087 

'I 

0- 

~1.4E7 

k9.2E6 

24.6E6 

1 1 ,  J L, F 0. OBO 
si:oo 32:oo 33:oo 34: oo 

PilerW951886 81-328 Acqz 4-XAY-1995 OSt45z26 QC EX+ Voltage SIR 709 
430.9729 Pz3 BptlWB5US 
SsnlpleXl TeXtzRW 3 AUX ET IBlZT TLIX32311B Pi10 T-2- LABORATORIES OP R.T.P.,ZNCr --DB5-- 
100- 

8 0.: 

60: L1. SBjr 

4 02 L1.2E7 

25.8E6 

F 0. OEO 
31:00 32:00 33: 00 34: 00 9'- 

PilezW951886 XI-328 Acq: 4-XU-1995 0 8 ~ 4 5 ~ 2 6  DC EX+ Voltage SIR 709 
445.7555 Pz3 grrpzNDB5US 
Saaple#l TufzRVN 3 AUX EXT 1- TLXX3231lB Pile Tuft- LIEORAFORIES OF R.T.P.,INC., --DB5-- 
100 

80 27.7E4 

60 



Pilex W951886 #1-328 Acq: 4-HAY-1995 08x42:26 CC E1+ Voltage SIR 70s 
389.8156 F:3 p~(5,3,1~0.1~,12000.0.0.00%,F,F) sxprNDB5US 
Ssmple#l Taxt:Rm 3 AVX ET INLET TLI#32311B File Tmxt:TRIAWSLE LABoIuTORIES OF R.T.P.,IX?C.,--DBS-- 
100- -1.5E7 

8 01 

60: 

4 0: 

A3. 50E7 
11.2E7 

19.2E6 

2 0: 

A1.66E7 

79E6 dl. 17E7 

16.1E6 

13. lE6 

, . . . .  , , , . .  . \ , , .  . , . . .  . , . , ,  . , . . .  . , . . .  . . . . a  . . . . a  . . . a  
- 0. OEO 

oo o2l.u 3 2 : ~  3z:3s 32:48 3 3 : ~  3 3 : ~  33136 3314s TI= 
PilerW951886 #I-328 dcqx 4-MAY-3995 08845826 CC BI+ Voltage SIR 709 
391.8127 0x3 P~(5,3,1,0.1~.12000.0, 0.00+.F8P) gnpxNDB5US 
S m l e # 1  T m r R O N  3 AVX ET TLI#32311B Pile ToxtxTRIdWZW LABORATORIES OF R.T.P.,INC., --DBS-- 
100- -1.2E7 

8 0.: IS. 8E6 
A2 .82E7 

601 1 17.4E6 

4 0.: A1.38HI 14.9E6 

2 0.: A7' 0786 d9.57E6 12.5E6 

PilerW951886 #l-328 Acqx 4-Y1Y-1995 08845~26 CC X+ Voltage SIR 709 
401.8558 Px3 pXD(5.3,1,0.1~,12000.0,0.00%,P,P) ExpxmSUS 
SsmpleX1 T e z R U N  3 AVX RT IBLFT TL1#3231lB Pile Tutx-LB IAEORATORIES OF R.T.P.,INC.,--085-- 
100- -1.2E7 

8 0.: C9.5E6 

60: 

4 01 14.7E6 

2 0: L2.4ES 

0- 

PilerW951886 11-328 dcq: 4-1Pir-1995 08845x26 UC EI+  Voltago SIR 709 
403.8529 Px3 PXD(5,3rlr 0.1~,12000.0,0.0018P8P) BxprNDBSUS 
S m l o # l  TutrRVN 3 d m  ET faLET TL1#3231lB File TutrT-LB W R A T O R f g g  OF R.T.P.,RC.,--DS-- 
100- -9.6E6 

8 0.: 

60.: 

4 0.: 

2 0.: 

O', 

C7.786 

L5.8E6 

11.9E6 

, ,  , , , , ,  , , , , ,  , , , , ,  , , , , ,  , , , , ,  . . . . ,  , , , . .  0. om 
31:36 31L48 32:00 32:s 32:24 32k36 32i48 33: TxMZ 

PilerW951886 11-338 dcqr 4-Y1Y-1995 08845826 DC BI+ Voltage SIR 709 
430.9729 Fx3 ~ x N D B S U S  
S w l e # l  TextrRVN 3 d m  BT Il!?LET TLIPt323118 File T a x t r w  IAEORATORIEP OF R.T.P.,IE.,--Dm-- 
100- 

8 01 

60: 

4 0.: 

2 0: 

\I 
11. BE7 

L1. 2E7 

15.8E6 

0 - 0. OEO 
311.36 311.48 32j00 3 2 1 . ~  32:24 32:36 32:48 331.00 33:12 33:24 33136 33\18 TIX3 



File:W951886 #I-355 Acq: 4-MY-1995 08:45:26 CC EI+ Voltage SIR 705 
407.7818 P:4 PXD(5,3,1.0.10~,10000.0,0.00%,F,F~ Exp:NDB5US 
Ssmple#l Texf:RON 3 A m  ET I X U T  SI132311B Pile Tartt:TRImLE LIBORATORIES OP R.T.P.,m., --DBS-- 

2.7E7 

8 01 2.2E7 

1.6E7 

1.187 

Az.02B7 5.4E6 
A9.48E6 

0. OEO 

PilerW951886 #I-355 Acq: 4-H&Y-1995 08r45r26 CC EI+ Voltage SIR 709 
409.7789 Pr4 PXD(5,3,1,0.10%,1000O.O,O.OOt,P,P) mrNDB5US 
S w l e # l  TOXCrRVN 3 A m  HT m ~#3 2 3 1 1 B  Pile Te8TRXMlG:LB IABOIUTORIES OP R.T.P.,m.,--DBS-- 

2.6ER 

2.- 

11.6E7 

4 01 

2 0: d1.9lS7 

ll. oE7 

C5.2E6 
A8.95E6 

, , . , , , , . . . , , . . . , . . . . , . . , , . . a .  8 4 . . , . . . . . -0-OEo 
:12 35:24 35:36 35:48 36:00 36:l~ 36i24 36:36 36:48 37;00 TIME 

PilerW951886 #I-355 Acqr 4-H&Y-1995 0 8 ~ 4 5 ~ 2 6  CC EI+ Voltage SIR 709 
417.8253 Pr4 PXD(5,3,1,0.10%,10000.0.0.00t,P,P) ExprNDBSUS 
Ssmple#l ToxtrRON 3 d m  HT I X i E F  l5H3231lB Pile TurtrTRIMMLE LILEIORATORIE.9 OP R.T.P.,fBC.,--DB5-- 
100- 

8 0.: 

60.: dl. 4437 

4 0: 

20.: L1.3E6 

. . ,  . . . , .  . . . , .  . , , , .  , , . . .  . . . . ,  , . r , , . . . . . rO-OBO 
35h4 35:36 35:48 36:00 36:s 36: :36 36:48 37:00 T m  

PilerW951886 #l-355 dcqr 4-10LY-l995 OEr45r26 CC gI+ Voltage SIR 709 
419.8220 Pr4 PXo(5,3,l,O.lOlr.lOO00.0,0.00%,P,P) ExprNDBSUS 
Ssmple#1 T.xfrRRN 3 A m  HT lZXt323IlB File TaxtrTZUAAUrLB L1BORIITORIES OF R. T.P.,IlRl., --DB5-- 

-1.4E7 

c1.2E7 

60: 

4 0: 

A3 .36E7 

. ,  , , . I ,  , , , I ,  , , I . .  I . , . .  , I , , ,  , , , . ,  , I , , ,  , I , , ,  I , , , ,  , , , , I  , I , , ,  

3r:rs 3s:oo 3s:i2 ask24 ask36 3s:48 36:oo 3 6 : ~  3 6 h  36:36 3 6 h ~  37i00 
PilerW951886 #I-355 Acq: 4-ltll-US5 0 8 ~ 4 5 ~ 2 6  CC EX+ Voltage SIR 709 
442.9728 Pr4 &prRn85US 
S w l e # 1  ToxtrRUN 3 d m  ET 5H32311B Pile T u r t r V  -ORATORIES OP R.T.P.,X.,--DBS-- 

35 r 0-51 1 4 . 7 E 7  

53.8E7 

601 

4 0.: 

L2.8E7 

l1.9E7 

19.5Eb 

- 0. OEO 
sr:re 3 d o o  ss:~z 3s:w ad36 35:48 36:oo 3 3 6 : ~  36:s~ 36:4u 37k00 TIHE 

PilerW951886 #1-355 Acqr 4-ltll-LQ95 OEx45126 CC X I +  Voltage SIR 709 
479.7165 Pr4 ExpzNDB5US 
Sanlple#1 TutrRQtl 3 AUX ET ¶ZXm231lB Pile TaxtrT-L8 UBOIUTORTES OF R. T. P. ,=. , --DBS-- 



215 pilot~951886 #1-355 Acq: 4-XAY-1995 08r45:f 6 GC EI+ Voltage SIR 70s 
453.7766 Fr 4 PXD(5,3,1,0.10%,10000.0,0.00%,F,P) Exp:NDBSOS 
~ample#l Toxt:RQN 3 AUX BT INLET TLI#32311B File Toxt:TRIANCLE LABORATORIES OF R. T.P. .INC.. --DB5-- 

-9.916 

63.8987 
8 0: 

601 

4 01 

18.0E6 

16.0E6 

14.0E6 

2 0: 

0 1 

12. OE6 

, 
- 
0. OEO 

35:00 15\12 36: 00 36\12 ' ' 36i24 ' ' ' TI= 
gil.rW951886 #I-355 Acq: 4-m-1995 OBr4Sr26 CC EI+ Voltago SIR 709 
425.7737 Pt4 PXD(5,3,1,0.10+,10000.0,0.00~,F,P) IExprNDBSUS 
s m l e # l  TutrRQN 3 AUX HT IHLEl' fLI#323118 Pile TutrTRIAhXZW IXBOIUTORIES OP R. T.P. ,INC., --DBS-- 

-1. om 

18.lE6 

16. -6 

14.lE6 

12.OE6 

- 0. OEO 

100- 

8 0: 

60.: 

4 01 

2 01 

A2 8387 

0- , , , , , , , , , I . . I . .  . I 7 , .  
I . , , .  " " .  

35:00 15\12 35\36 36; 00 36:l.Z 36i24 TI25 

FilerW951886 #l-355 Acqr 4-m-1995 08r45~26 CC BI+ Voltage SIR 709 
435.8169 Pz4 pXD(5,3,1,0.103.10000.0,O.OO%,P,F) -zND85US 
S m l e # l  TutrRON 3 AUX RT Il&ET %I#3231lB File TutrTlUXhWLB lXBORA!lWRIB9 OF R. T.P. ,I=. , --DBS-- 

-7.6E6 100- 

8 0.: 

6rZ: 

4 01 

2 0.: 

16.lB6 

14.68b 

13.026 

,1.5E6 

0 1 - 0. 020 
35:00 35:12 35i24 35:36 35:48 36:24 T- 

FilezW951886 #I-355 Acqz 4-XU-1995 08x45~26 DC HI+ VolBago SIR 709 
437.8140 Pz4 PXD(5,3,1,0.10+.10000.0,0.009,P,P) wzND85US 
9-loll TuttRON 3 AVX RT 9ZI#32311B Pilo ToxtrT- lXB0RATbRIEL9 OF R.T.P.,=., --DB5-- 
100, -7.426 

8 0: 15.926 

601 14.426 

4 0: C2.926 

201 11.5B6 

0'. , , , , , , , . , . . . . . . . . . . , s , 8 s r n s r a  m g n - a  

- 0.om 
35:00 35:12 ' 35:24 35:~s 35:48 36:24 TIZa 

FilozW951886 #l-355 Acqr 4-XU-1995 08r45z26 DC W+ Voltage SIR 70s 
442.9728 Pz4 %p:NDBSUS 
S w l e # 1  T&zRUN 3 AUX ET W#32311B Pile TuttTRZ&MXE UEORATORIB OP R.T.P.,INC.,--DBS-- 
100, - 352 09 35x23 6 35 51- d l 1  36tl9 4.7E;T 

8 0: 

60: 

4 01 

2 01 

L3.8E7 

12. BE7 

',I. 9E7 

19.526 

, , , , , ,  , , . . .  . . , . .  . . a  I .  . I . - -  . . - = -  - -  l l r . .  

- 
0.OBO 

35: 00 3s:lz sshr 3s:36 35\48 36: 00 3s:lz 36.!24 TIBE 



Pilerw951886 #1-355 Acq: 4-MAY-1995 08r45~26 OC sI+ Voltage SIR 709 
- 

441.7428 Fr4 PXD(7,2,3,0.1~,10000.O, O.OO%.P,p) gxprhWB5U~ 
Sanple#l TextrRUN 3 A m  ET IAVXT TLT#3231ZB File Taxt:TRIANCLE LABORATORIES OF R. T.P. ,INC., --DB5-- 

I " '  

3.9E6 

3.5E6 

3.lE6 

2.7E6 

2.3E6 

1.986 

1.5E6 

1.2E6 

7.7E5 

3.9E5 

O.OE0 
358 00 40: 00 TIME 

PilerW951886 #I-355 Aeq: 4-HW-1995 08845~26 CC W+ Voltage SIR 709 
443.7399 Pr4 PXD(7,2,3,0.1~,10000.0, OO0O5,P,P) ExptNDB5US 
Ssalplsll Text:RVN 3 ADZ HT I&ET lZI#3231lB Pilo T u t r T m L E  IABORATORIES OF R.T.P.,INC., --DB5-- 

4.3E6 

3.9E6 

3.4E6 

3.0E6 

2.6E6 

2.lE6 

1.7Eb 

1.3E6 

8.6s 

4.3E5 

FilerW951886 #I-355 Acq: 4-w-1995 0 8 ~ 4 5 ~ 2 6  GC EI+ Voltage SIR 705 
442.9728 Pr4 WprNDBSUS 
Sanlple#l T e z R V N  3 A m  HT ZZG5T l%I#323118 Pi10 ToxtrTRLUWLB lXBORATORI8S OF R. T. P. ,=. , --DE5-- 

5 Pz4 -Z&nB5nS 
1 TaxtrRm 3 AQX ElT IHLaE 21.It313118 Pilo Tmz- m O m R I 8 9  OF R. T .  P. ,INC., --Dm-- 



PPM 200 F n :  2 

W951886 4-MnY-1995 



Sample Text:RUN 3 AUX HT INLET TLI132311B File Text:TRIANGLE LABORATORIES OF R.T.P..INC..--DB5->> 
100% -8.336 

8 Oz 16.636 

13.336 

2 0: 

r? 
c?- 
r 

File:W951886 #1 - 328 Acq: 4-MAY-1995 08:45:26 GC EI+ Voltage SIR '10s 
373.8208 F:3 Exp:NDB5US 
Sample Text : RUN 3 AUX HT INLET TLI#323 118 File ~ e x t  :TRIANGLE LABORATORIES OF R. T. P. , INC . . --DB5->> 
1008 -3.436 

8 OL 

60: 

40L 

2oi 
0 

12.736 

12.1E6 

z1.4E6 

16.835 

' , " , "  , , I , I I I I I I I I I I I , , ,  
- O.OEO 

33 : 18 33 :24 33130 33136 33142 33148 34106 TIME 
File:W951886 11-328 Acq: 4-MAY-1995 08:45:26 GC EI+ Voltage SIR 705 
375.8178 F:3 Exp:NDB5US 
Sample Text:RUN 3 AUX HT INLET TLI132311B File Text:TRIANGLE LABORATORIES OF R.T.P-,INC.t--DB5->> 
10 0% -2.736 

8 01 

6 0: 

4 0: 

2 0: 

12.236 

11.636 

1.136 

5.435 

0-, I - I I I 
I , , ,  I , , ,  

- 
I , , , ,  
7 

I , , , ,  
0. OEO 

33118 33 124 
I , , , ,  , I , , ,  I , , ,  

33136 33142 33148 33154 34! 00 34106 TIME 
File:W951886 #1-328 Acq: 4-MAY-1995 08:45:26 GC EI+ Voltage SIR 705 
383.8639 F:3 Exp:NDB5US 



File:W951886 #1 - 355 Acq: 4-MAY-1995 08:45:26 GC EI+ Voltage SIR '10s 
469.7779 F:4 Exp:NDB5US 
Sample Text:RUN 3 AUX HT INLET TLI#32311B File Text:TRIANGLE LABORATORIES OF R.T.P.,INC.,--DB5->> 
100% 39.02 -6.936 

8 0: 

6 0: 

4 0: 

15.5E6 

~4.1E6 

-2.8E6 

2 0: 

0- , , i u I a I  , 1 1 1 1  

r1.4E6 

- 0-OEO 
35/00 

, , I , ,  

36100 
I , , , ,  

37/00 38/00 40 100 TIME 
I , , , ,  

39100 
, , I  

File:W951886 #1-355 Acq: 4-MAY-1995 08:45:26 GC EI+ Voltage SIR 70s 
471.7750 F:4 Exp:NDB5US 
Sample Text:RUN 3 AUX HT INLET TLI#32311B File Text:TRIANGLE LABORATORIES OF R.T.P.,INC.,--DB~->> 
100% 39.02 -7.536 

8 0: 

6 0: 

4 0: 

2 0: 

r6.OE6 

14.5E6 

~3.0E6 

i1.5E6 

- O.OEO 0- , , 1 1 1 1 1  , I I I I , I , l l  / L a , ,  , 
35100 36100 

I I I I I  

37100 38i00 39100 40 100 TIME 
I  I  

File:W951886 #1-355 Acq: 4-MAY-1995 08:45:26 GC EI+ Voltage SIR 70s 
442.9728 F:4 Exp:NDB5US 
Sample Text:RUN 3 AUX HT INLET TLI#32311B File Text:TRIANGLE LABORATORIES OF R.T.P.,INC.,--DB5->> 
100% 34:50 35:36 36:11 38:04 38:39 39:06 4.837 

8 0: 

6 0: 

4 0: 

2 0: 

13.837 

12.937 

~1.9E7 

19.636 

I I I I I  I I I I I  I I I I I , "  I I I I I  I ,  I I I 
- O.OEO 

36100 37 100 38i00 39100 40: 00 TIME 





Initial . . . .  Date . . .  

B-File/Header Changes 
;,& < /  i,\ 

/ Calculated Noise Area: - 
Manual Integrations / / Channel: 

Transcription / / Initials: 

dWSE Corrections / Date: 

Page No. 1 ' Listing of P951845a.dbf 
05/02/95 Matched GC Peaks / Ratio / Ret. Time 

Compound/ Match Match Who / ID 
M-Z .... Omit Ratio ..RT. Total.Peak.Area.. Rat RT. Rel.RT Why Identification.. Code 

TCDF 
304-306 DN 

DC 

Triangle Laboratories, Inc. 
801 Capitola Drive Durham, North Carolina 27713 
Phone: (91 9) 544-5729 Fax: (919) 544-5491 



Page No. 2 Listing of P951845B.dbf 
05/02/95 Matched GC Peaics / Ratio / Ret. Time 

Compound/ 
M-Z .... Omit 

TCDD 
320-322 

Ratio . .RT. 

0.62 24:29 
0.70 24:52 
0.74 25:22 
0.91 25:37 
1.43 25:47 
Peaks 35 

0.63 17:42 
0.98 20:09 
0.84 20:36 
0.87 2 0 5 4  
0.77 22:02 
0.85 22:14 
0.76 22:36 
0.87 24:Ol 
Peaks 1 

Total . Peak. Area. . 
Match Match Who / ID 
Rat RT. Rel.RT Why Identification.. Code 

F F 1.111 WH 
T F 1.129 WH 
T F 1.151 WH 
F F 1.163 WH 
F F 1.170 WH 

*** Total *** 

F F 
F F 
T F 
T F 
T T 
T F 
T F 
T F 

*** Total *** 

- Triangle Laboratories, Inc. 
801 Capitola Drive Durham, North Carolina 27713 
Phone: (91 9) 544-5729 Fax: (91 9) 544-5491 

Printed: 20:48 05/02/95 

198 



Page NO. 3 Listing of P951845B.dbf 
05/02/95 Matched GC Peaks / Ratio / Ret. Time 

Compound / Match Match Who / ID 
M-Z . . . .  Omit Ratio ..RT. Total.Peak.Area.. Rat RT. Rel.RT Why Identification.. Code 

DC 0.67 25:42 24.14 T F 1.241 SN 
DC 0.68 25:42 24.01 T F 1.241 SN 
DC 0.36 25:57 32.46 F F 1.253 WH 

'320-322 Peaks 19 45,441.76 * * *  Total ***  

0.00 15:28 
0.00 15:49 
0.00 15:54 
0.00 16:45 
0.00 17:ll 
0.00 17:21 
0.00 17:46 
0.00 18:OO 
0.00 18:20 
0.00 18:34 
0.00 18:44 
0.00 18:52 
0.00 19:02 
0.00 19:21 
0.00 19:31 
0.00 20:35 
0.00 20:45 
0.00 21:oo 
0.00 22:50 
0.00 23:18 
0.00 25:13 
Peaks 12 

58.58 T F 
85.71 T F 

101.95 T F 
177.34 T F 
299.78 T F 
309.56 T F 
609.29 T F 
82.50 T F 

247.43 T F 
323.60 T F 
221.25 T F 
27.40 T F 
570.14 T F 
370.76 T F 
132.74 T F 
996.49 T F 

33,638.78 T T 
407.04 T F 

8,573.40 T F 
36.75 T F 
73.29 T F 

45,545.78 *** Total *** 

Col umn... Description ............ 'Why' Code Description 

M-2 - Nominal Ion Mass (es) WL - Below Retention Time Window 
RT . - Retention Time WH - Above Retention Time Window 
Match Rat - Ratio Match True/False SN - Below Signal to Noise Level 
Match RT - Time Match True/False <M - Below Method Detection Limit 
Re1 RT - Relative Retention Time PR - Calc based on theoretical ratio 

*** End of Report *** 

Triangle Laboratories, lnc. 
801 Capitola Drive Durham, North Carolina 27713 
Phone: (91 9) 544-5729 Fax: (91 9) 544-5491 

Printed: 20:48 05/02/95 





P951845 2-HRY -95 Sir :Yo1 tage 78-SE Sys: 08225 
Saaple 1 Inject ion 1 Group 1 Hass 383.9816 
Text: RUN 3 AUX HT INLET TLI1323110 

P951045 2dRY -95 Sir:Uol tage 78-SE Sys: 08225 
Sanple 1 Injection 1 Group 1 lass 385.0!Nl 
Text :RUN 3 AUX HT INLET TLIi323118 

Norm : 71 13 

P951845 2-RAY -95 Sir 401 tage 78-SE Sys: 08225 
Saaple 1 Injection 1 Gmp 1 Rass 315.9419 
Text:RUH 3 AUX HT INLET TLIt323118 

Non : 6157 



P951845 2-RflY -95 Sir :UoL tage 78-SE Sys: 08225 
Sanple 1 In ject ion 1 Group 1 Rass 303.9816 
Text:RUN 3 RUX HT INLET TLI132311B 

Horn : 524 1 

P951045 2-HflY -95 Sir :!of tage 78-SE Sys: 00225 
Sanple 1 In ject ion 1 Group 1 Rass 305.8987 
Text:RUN 3 AUX HT INLET TLIt323118 

P951045 2-HflY -95 Sir :Ud tage 70% Sys : 08225 
Sanple 1 Injection 1 Group 1 Has  315.9419 
Text:RUN 3 flUX HT INLET TLI132311B 

P951045 2-HflY -95 Sir :Vd tage 78-SE Sys: 00225 
Sanple 1 Injection 1 Group1 Hass317.9389 
Text: RUN 3 AUX HT INLET TLIt32311B 

P951845 ?-HAY -95 Sir:Vol t a p  78-SE Sys: 08225 
Sanple 1 Injection 1 Group 1 k s  375.8364 
Text:RUN 3 RUX HT INLET TLIt323118 



: r . . .  
- ,  
. . .  . .  P95 1845 2 -HAY -95 Sir : VoL tage ? W E  Sys : 08225 

. . SanpLe 1 In jec t ion 1 Group 1 Hass 319.8965 
- . -  Text :RUN 3 RUX HT INLET TLIi323118 

- .- la% h Nora: 1437 

P951845 2-MY -95 S i r  :VoL tage 78-SE Sys: 00225 
Sanple 1 In ject ion 1 Group 1 lass 321.8336 
Text :RUN 3 AUX HT INLET TL11323110 

18 Horn: 1832 

8 I , A Ah) \  , A 4 , h I I i 

16:88 1f:BB 18:BB 19:BB 28:88 21:M 2248  23~80  2448 2548 26:88 
P951845 2-MY -95 S i r  :VoL tage 70-SE Sys: 08225 
S a ~ p l e  1 In jec t ion 1 Group 1 lass 327.0847 
Text :RUN 3 flUX HT INLET TLI1323110 

P951845 2-flRY -95 S i r  : lo1 tage 79-51 Sys: 08225 
Saaple 1 In ject ion 1 Group 1 Hass 331.9368 
Text :RUN 3 AUX HT INLET TLI1323110 

P95 1045 2-HflY -95 S i r  :Val tage 79-SE Sys: 08225 
Sanple 1 In jec t ion 1 Group 1 Rass 333.9338 
TextzRUN 3 RUX HT INLET TLI1323118 

Nora: 4566 

8 I I I . I a i 

16:BB 17438 lf l l88 19:88 28:98 21:88 2 2 ~ 0 8  2 3 ~ 0 8  24:88 25:88 26:88 
P951845 2-MY -95 S i r  :Voltage 78-51 Sys: 08225 
Sample 1 In jec t ion 1 Group 1 lass 292.9824 
TextZRUN 3 flUX HT INLET TLI1323118 





APPENDIX H 
SECTION 5 - FIELD DATA SHEETS 

229 

Envlsage 
Environmental 
Incorporated 
~ O & O X ~ ~ f 5 2 ~ ~ ~  Ohlo 44286 



AcJ -29 
Field Data Cover Sheet 

Date 4d95 
Source Name d9\1,7./ 

I 

Sarnplina Location 

Operator T-F-F 
Ambient Temperature /d> 

Barometric Pressure a 
Static Pressure A &a 
Heater Box Settina 24$Z> 
Probe Settina 24% 
Test Method -23 

Traverse Point Locations 

1. 7. 

Sarnplina Location Diaaram 

Probe Lenath 
I 

Probe ID# ~ 2 5  
Pitot Correction Factor , 

Nozzle Diameter I 13d 1 '-, 

Assumed Moisture 7- 
Meter Box ID # ~513 
Meter "H 1 ,L3 
Meter Yc Factor $L\% 

Sarnde Train ID# 18 
Thermocouple ID# ],/a, 8 
Cyclonic Flow Check 

Upstream Distance 42 
. - 

Downstream Distance dz 
// 

Stack Dimensions 

Nozzle Calibration Diameter 1 d, 
Diameter 2 ,\3i3% 
Diameter 3 , \?j 6 

Test Team Members 

Notes: 

EEI Team Leader 

Facility Contact 

EPA Representative 







6 ~ .  2.4 @ W j 3  O Pal-)sod 
yea1 aqnl o 1 1 ~  H. (s) ~ 4 3  I ./ ~ s a l  - ~ J J  syaaqn yea1 UI~JI  aldureq 

,LjaSL LI.L% Lh$.' Zhl I 99 'hh 

LD&-. cJtl /' 
\q b-h~ I OIL f79 8-k xt \+'! Q CSalL5 C ) \ 1  

- 

1 9  z t j Z  W-z waI "IL sg 1-h-h YLQ' %HI 2.2 L' IZb -2 
3) \"I- L<Z OIL -2% \-M PLS' %‘I z z  w'%\b <& 
$4 \T fiC* =EZ V.1 'GL & LhLb ' (7'2 8'471b a 1 9  Zs(z s%z- I bL bL &I7 *&-' 2 . z  b'Olb a 

la-) b5L. z- I +L %L P G '  %3-"( -2.2 I' LO& 
z 

1.1 -2 &ez 0-I +!- &p c%+'( \ ' L  *LQb GG. 
/ 

./_e,W &Z =')bg. Q'( ZC ' + -  0.z &&i-G3 0 

~ ~ 0 3 7  L ~ Z  uar fi 
LC- ~ b z  p-bz V' I QC L ! g l  Girl  G 

I 3t.z Lhz 0'1 O W  LS '  Sib.[ z 
- E T ] b J ~ \ s . z T  Sl. 'I-! %Z' 81.1 b *  "I'C%% 9 I 

13 I &I 31.1 =I{-1 I6\! I ls l i no  jl.1 l-lul 14-1 lo'li I d. 1rb8 10'11 1 d- III slqnsl Iselnunu) 
d w e l  d ~ e l  dcue d u e l  lurln?el\ d !~ l e j  d l uo l  e~nssstd  ernsseld ewlllo/( r e q u n ~  
prto ) dl111 "qoJd v 1 o 1 1  l e l l l j  IJ~UI I~  ~nloyy S P ~ J  W l S  8x1110 peal{ 111~018~  181ew seg e l u ~  1 eldtt#es IUIO~ 

I u n t ( y a ~ e a  qv yqq A I I ~ I ~ ~ ,  



Field Data Cover Sheet 

Facilitv Probe Lenqth 5'p 
Date .I/, 1 Q \+ c/ Probe ID# 

Source Name Pitot Correction Factor 

Nozzle Diameter 139 & Samolina Location 

Assumed Moisture 2 Operator $d. 
- 

Meter BOX ID # Ambient Temperature 1 d l  

Barometric Pressure m,y3' Meter ^H J , + I  
Meter Yc Factor $ 1  096 Static Pressure ~ ( 0 . h  

Heater Box Settinq ~4-e Sample Train ID# 

Probe Settina % Thermocouple ID# 

TestMethod Cvclonic Flow Check 

Traverse Point Locations 

1. 7. Upstream Distance d.7 
c=) 

Downstream Distance ~a 
Stack Dimensions 

Nozzle Calibration Diameter 1 
Diameter 2 
Diameter 3 

Test Team Members 

EEI Team Leader 

Facility Contact 

EPA Representative 

Samplinq Location Diaaram 

Notes: 









~ i e l d  ~ a t a  Cover Sheet 

Facility I A L ~ A ~ ~ ~  Probe Lenath 

i. 
Date . Probe ID# 

1 
Source Name &k lkX / Pitot Correction Factor I 

3 1  
Samplinq Location Nozzle Diameter 1 \ L b ~  a 
Operator Assumed Moisture '2 

5 
Ambient Temperature &> Meter Box ID # &xH, 

' Rq Barometric Pressure a , Meter "H I .) 
Static Pressure -b, 0 Meter Yc Factor - 
Heater Box Settina .z% Sample Train ID# 

Probe set tin^ Thermocouple ID# 

Test Method 23 Cyclonic Flow Check 

Traverse Point Locations 

Samplinq Location Diaqrarn 

Upstream Distance 4-2 
Downstream Distance L% 
Stack Dimensions a/' 
Nozzle Calibration Diameter 1 

Diameter 2 
Diameter 3 

Test Team Members 

EEI Team Leader 

Facility Contact 

EPA Representative 
Notes: 









- i-: 
= i -  
z t - '  

! L 

APPENDIX H 
SECTION 6 - CALIBRATION SECTION 

242 

Envlsage 
Environmental 
Incorporatad 
;;,;,:;;52E;;;", ""0 '4286 



where: 

Cp = Coefficient of "S" Type Pitot Tube 

Cstd = Coefficient of Standard Pitot Tube (0.99), dimensionless 

243 

"S" TYPE PlTOT TUBE CALIBRATION 

"S" Type Pitot Tube (Probe) # SP 525 5 ft Probe 

Calibration Date: March 26,1995 

Envlsage 
Environmental 
Incorporated 
~~~gS2g;;;I~ mio 44% 

A Pstd = Velocity head measured by standard pitot tube, inches H20 

A Pp = Velocity head measured by Type S pitot tube, inches water 

A Pstd ! " p p l  C p 
I 

Side A 
Side B 

Side A 
Side B 

Side A 
Side B 

Average = 0.84 1 



where: 

Cp = Coefficient of "S" Type Pitot Tube 

Cstd = Coefficient of Standard Pitot Tube (0.99), dimensionless 

A Pstd = Velocity head measured by standard pitot tube, inches H20 

A Pp = Velocity head measured by Type S pitot tube, inches water 

A Pstd ^ p p l  C p 

Side A 
Side B 

I I 

Side A 0.41 
Side B 0.41 1 

I 

Side A 
Side B 

2 4 4  

"S" TYPE PlTOT TUBE CALIBRATION 

"S" Type Pitot Tube (Probe) # SP 51 0 5 ft Probe 

Calibration Date: March 26,1995 

Envisage 
Environmental 
Incorporated 
;a&9î 2;6:'52,*" 0"" 442" 

L Averaqe = 0.84 1 



"S" TYPE PlTOT TUBE CALIBRATION 

"S" Type Pitot Tube (Probe) # SP 514 5 ft Probe 

Calibration Date: March 26,1995 

where: 

Cp = Coefficient of "S" Type Pitot Tube 

Cstd = Coefficient of Standard Pitot Tube (0.99), dimensionless 

A Pstd = Velocity head measured by standard pitot tube, inches H20 

A Pp = Velocity head measured by Type S pitot tube, inches water 

A Pstd 1 " p p l  C p 
I 

Side A 
Side B 

Side A 
Side B 

Side A 
Side B 

Averaqe = 0.84 ] 



2 4 6  

D R Y G A S L I B R A T I O N  Post Test 
Using Wet Test Meter 

Meter Box Number MB 1A 65 deg F, Ambient Temp. 
Calibration Date 0411 0195 28.75 "Hg, Baro. Press. 

Technician Houchin 

Dry Gas Meter 

Orifice Differential "HZ0 0.5 0.5 0.5 
Meter Temperature deg F 88.5 91 .O 93.0 

Volume cu f f  5.250 5.300 5.380 

Vacuum "Hg 25.0 25.0 25.0 

Wet Test Meter 

Orifice Differential "HZ0 1 .O 1 .O 1 .O 
Volume cu ft 5.002 5.064 5.087 

Temperature deg F 66.0 66.0 66.0 

Time of Test minutes 6.70 6.78 6.84 

Totals 
Delta H@ 7 5  cfm 0.50 0.50 0.50 

Y Factor 0.992 1 .OOO 0.993 

Dry Gas Meter MB 1A 
Average Delta H@ 0.50 
Average Y Factor 0.995 

CALCULATIONS 

NOMENCLATURE 

Orifice Differential 
Temperature 
Volume' ' 

Time of Test 

Envisage 
Environmental 
Incorporated 
P&.z2",:52zkt Ohio 44286 

Y = Vw * Pbar * (Tm) 
Vm * [ Pbar + ( ^  H 113.6) ] * (Tw) 

^H@ = .0317* ^ H  * Tmo*  min 
Pbar (Tm) * Vw 

= ^ H  Dry Gas Meter = sub rn 
= T Wet Test Meter = sub w 
= cuf t  Barometric Pressure = Pbar 
= min 



2 4 7  

Post Test 
Using Wet Test Meter 

Meter Box Number  MB 10 65 deg F, Ambient Temp. 
Cal ibrat ion Date 0411 0195 28.75 "Hg, Baro. Press. 

Technician Houchin 

Dry  Gas Meter 

Orifice Differential "HZ0 0.6 0.6 0.6 
Meter Temperature deg F 89.0 92.8 96.0 

Volume cu ft 5.650 5.680 5.700 

Vacuum "Hg 25.0 25.0 25.0 

Wet Test Meter 

Orifice Differential "HZ0 1 .O 1 .O 1 .O 
Volume cu f t  5.403 5.397 5.409 

Temperature deg F 66.0 66.0 66.0 

Time of Test  minutes 7.25 7.30 7.25 

Totals 
Delta H@ 7 5  cfrn 0.60 0.61 0.59 

Y Factor 0.997 0.997 1.002 

' ~ r y  Gas Meter MB 10 
Average Delta H@ 0.60 
Average Y Factor 0.998 

CALCULATIONS 
Y = Vw * Pbar * (Tm) 

V m *  [Pbar + ("H113.6)] * (Tw) 

A H@ = .0317 * A H * Tmo * min 
Pbar * (Tm) * Vw 

NOMENCLATURE 

Orifice Differential = ^ H  Dry Gas Meter = sub rn 
Temperature = T Wet Test Meter = sub w 
Volume = c u f l  Barometric Pressure = Pbar 
Time of Test = min 

Envlsage 
Envlronmental 
Incorporated - Lg:;:f52Eb3, Oh10 44286 



2 4 8  

DRY GAS METER CALIBRATION Post Test 
Using Wet Test Meter 

Meter Box Number MB 13 65 deg F, Ambient Temp. 
Calibration Date 0411 0195 28.75 "Hg, Baro. Press. 

Technician Houchin 

Dry Gas Meter 

Orifice Differential "HZ0 0.5 0.5 0.5 
Meter Temperature deg F 89.5 92.0 94.0 

Volume cu ft 5.670 5.675 5.700 . 

Vacuum "Hg 25.0 25.0 25.0 

Wet Test Meter 

Orifice Differential "HZ0 1 .O 1 .O 1 .O 
Volume cu ft 5.391 5.402 5.387 

Temperature deg F 66.0 66.0 66.0 

Time of Test minutes 7.21 7.25 7.20 

Totals 
Delta H@ 7 5  cfm 0.50 0.50 0.50 

Y Factor 0.992 0.998 0.994 

Dry Gas Meter MB 13 
Average Delta H@ 0.50 
Averaqe Y Factor 0.995- 

CALCULATIONS 
Y = Vw * Pbar * (Tm) 

Vm * [Pbar + ( ^ H I  13.6)] * (Tw) 

A H@ = ,0317 * A H * Tmo * min 
Pbar (Tm) * Vw 

NOMENCLATURE 

Orifice Differential = ^ H  Dry Gas Meter = sub m 
Temperature = T Wet Test Meter = sub w 
Volume = cuff Barometric Pressure = Pbar 
Time of Test = min 

Envisage 
Environmental 
Incorporated 
;h"d$2:n".2$eu ""0 "86 



T C n  

Calibration Date: 03/26/95 

Readinai Reference Readin Reference 



LIQUID CARBONIC 
CYLINDER GAS PRODUCTS 

CERTIFICATE OFANALYSIS / EPA PROTOCOL GAS 

- - 
610-691 -2474 

FAX* 610-758-8384 

CUSTOMER srocx TRXNSFE~Z C X ~ O N  P.O NUMBER 37934 

EAST COAST REGION 
145 SHIMERSVILLE AD.. BETHLEHEM. PA 18015 

i COMPONENT NIST SRbI YO. CYLIADER NO. i ~402-SNZ 48.3 ppm GXIS VS 16673 CLY-004693 

2 g 

. -. 

. - . - 

R = REFEREXCE S T M D A R D  Z=ZERO GAS C = GAS CA rVDID.4 TE 

- < -  

I. C O & ~ O ~ V E I W  PROPANE 48.3 ppn a I S  VS ANALYZER .MAKE-MODEL-SIN 

alUiLYT1C.U. PRINCIPLE GAS CXROMATOGW!~Y 

. . FIRST ;L"(ALYSIS DATE 01/10/95 

- , -  Z 0.0 R 490737 C 319327 CONC. 31.4 Z 
z fi R 483697 Z 0.0 C 316213 CONC. 31.6 R 
3 z 0.0 C 314467 R 481403 COxC. 31.6 z 
= - - .  U h l  PP ;\.LEAN TEST ASSAY 31.5 U M  

5 ;  ' 
L Z  : !i 2. COMPONEXT ANALYZER MAKE-MODELSPl 

3 Lj 

ANALYTICAL PRINCIPLE 

1 p FIRST ANALYSIS DATE 
Z R C CONC. Z 

= L- R Z C CONC. R 
Z C R CONC. Z 

7 -  . 
UIM bIE-LV TEST ASSAY Ufi i  

VARIAN 3300 FI3 6570 

LAST CALIBRATION DATE 
SECOND ANALYSIS DATE 

R C CONC. 
Z C CONC. 
C R COXC. 

PP ;\.EXIN TEST ASSAY 

LAST CALLBRATION DATE 
SECOND ANALYSIS DATE 

R C CONC. 
Z C CONC. 

. C  R C O X .  
AIEAV TEST ASSAY 

ANALYZED BY CERTIFIED BY 96 &?A 

I 

I 

I/ 'I THIS CYLINDER NO. Sill6377 CERTIFIED C O N C E i i T I O N  
HAS BELV CERTIFIED ACCORDING TO SECTION ~p~-600/R93/t24 PROPANE 31.5 p p  

STAN LECX 

I 

OF TRACEABILITY PROTOCOL NO. =9/93 NITROGEN BALANCE 

P R o ~ ~  G1 SHOULD NOT BE USED BELOW 150 psig 

CERTIFIEI) ACCURACY i 1 % NIST TRAC3LiBL.E 
CYLINDER PRESSURE 2 0 0 0 PSIG 

' CERTIFICATION DATE ol/lo/9s 

Ol/lO/98 



LIQUID CARBONIC 
CYLINDER GAS PRODUCTS 

I EAST COAST REGiON 
145 SHIMERSVILLE 80.. BETHLEHEM, PA 18015 . 

CERTIFICATE OFANALYSIS / EPA PROTOCOL GAS 

CUSTOMER S T O C X T . W S r ' S Z C X N T O N  P.0  N U M B E R  37934 

i REFERENCE STAVDARD ' pi& 
! COMP0h'I.W NlST SRM 30. CYLILNDER YO. 
: F  ?ROPAN& 4 8.3 ppm GXIS V S  16678 CLY- 004693 

AVALYZZR READINGS 
L - R =REFERENCE STANDARD Z=ZERO GAS C=GAS CAIVDIDATE 

1. COh1POir;EhT PROPANE 4 8 .3  ppm GXIS VS ANALYZER ICUIiE-IMODEL-SIN 
AMALYTICXL PRINCIPLE GAS C~~ROMATOG~UP.T~ 

FIRST AVALYSIS DATE 01/10/95 

= E Z 0.0 R 47679 C 50119 CONC. 50.9 Z 

R 47853 Z 0.0 C 49856 CONC. 50.3 R 
= 4 2 0.0 C 49969 R 47563 CONC. 50.7 Z - t' 
= r -  
: LL2 U/hI PPm TEST ASSAY 50.6 UIhI 

2. C0hlF'ONE.W ANALYZER 3UICE-MODEL-SliV 
I s ANALYTICAL PRINCIPLE 

FIRST AYXLYSIS DATE 
- L. 

Z R C CONC. Z 
R Z C CONC., R 
Z C R CONC. Z 
Ul&I hlEAN TEST ASSAY UfiI 

VARI;W 3300 F13 6570 

LAST CALIBRATION DATE 
SECOND ANALYSIS DATE 

R C COSC. 
z C C O X .  
C R COXC. 

P P  &EhY TEST ASSAY 

LAST CALIBRATION DATE 
SECOND ANALYSIS D A l Z  

R C COiiC. 
Z C CONC. 
C R CONC. 

iLEhY TEST ASSAY 

d 

2 [; 
t 

i a 

L THIS CYLINDER NO. SAZ 64 72 CERTIFIED C O N C E i T I O N  

HAS BEEN CERTIFIED ACCORDPlG TO SECTION EpA- 600/R93/224 PROPANE 50.6 ppm 

REV9/93 NITROGZN B U C E  

GI SHOULD NOT BE USZJ BELOW 150 psig 

2000PSIC CYLINDER PRESSLTRE 
CERTIFICATION DATE OI/l0/95 

E.WLIWTION DATE 01/10/98 - r 

I 
I 

A N A L  LB&k t CERT/F/ED BY 
ICBPLZR 

3 
STAN LECX 

- s -- - 



FAX# 61 0-758-3384 1 

CERTLFICATE OF AlVALYSIS / EPA PROTOCOL GAS 
; I  

610-69: -2474 

CUSTOMER STOCXTRANSr'SRCXNTC27 P . 0  NUMBER 37931 

: REFERElVCE STAVDA RD 

LIQUID CARBONIC 
m E R  GAS PRODUCTS 

EAST COAST REGiON 
145 s ~ ~ ~ M E ~ S V I L L E  RO.. BETHLEHEM. PA 18015 

i p 
i COMPO~XNT SIST mv1 YO. 
= F ?.ROpAVh 48.3 PPn '3fIS VS 16678 

. -. . -- 
FIRST AVALYSIS DATE 01/10/95 

Z 0.0 R 47628 C 83321 CONC. 84.5 Z 

R 47703 Z 0.0 C 83202 CONC- . 84.2 R 

z 0.0 C 84169 R 48968 CONC- 83.0 Z 

Ulhl ppm m\i TEST ASSAY 83.9 UI31 

COir IPOhiE~ ANALYZER MAKE-MODEL-SIN 
AXXLYTICAL PRNCIPm 
FIm AYALYSIS DATE 

R C CONC. z Z 
Z C CONC. R R 
C R CONC. Z z 

UfiI MEXIY TEST ASSAY UhI 

COSCE3TRATION 
47.3 PPM , , 

VARIiW 33 00 FID 6570 

LAST CALIBRATION DATE 
SECOND ANALYSIS DATE 

R C C O X .  
Z C COSC. 
C R C O X .  

P P  MEAN TEST ASSAY 

LAST CALIBRATION DATE 
SECOND ANALYSIS DATE 

R C COSC. 
z C COSC. 
C R COSC. 

TEST ASSAY 

I 

i 
: 
I 

1 
I 
I 

THS CYLINDER NO. SABZ 76 CERTIFIED CONCL,\iTRATION 

BEEN CElUD?ED ACCORDING TO SECTION .yPA-600/R93/224 PROPANE 83.9 ppm 

OF TRACEAB~UIY PROTOCOL NO. E C C V ~ / S ~  
NITROGEN BALANCE 

P R O C E D W  GI SHOVLD NOT BE USW BELOW 150 psig 

CERTIFIED ACCURACY 2 % NIST TWLCEXBLE 
CYLINDER PRESSURE 2000PSIG 

CERTIFICATION DATE 01/10fiS 

EXPIRATION DATE 01/10/98 

L 
. . 

ANALYZED BY $ i CERTIFIED BY 
& . .  

B I L L  pIGaTLZR 
STAN LECX 

- 



LIQUID CARBONIC 
CYLINDER GAS PRODUCTS 

- - 213-585-21 54 I 5700 SOUTH ALAMECA STREET LOS ANGELES. CALiFCRNIA 90053 
FAX# 213-585-0582 

11 CUSTOMER ENVISAGE ENVIRON . P . 0  NUMBER 94-GS- 154 

I 

Z /I COMPONENT NIST SRM NO. 

! 
I 
I 

I -  
I 

PROPANE GMIS 

= F l  

CERTIFICATE OF ANALYSIS / EPA PROTOCOL GAS 

CYLINDER NO. C O N C E L ~ T I O N  
SA 5908 &91 PPn 

ANALYZER READINGS 
Z=ZERO GAS C= GAS GLVDIDATE 

1. COMPONENT PROPANE GMlS ANALYZER .MAKE-IMODEIA/N HP 5890 SERIES I I S/N 331 0A48533 
ANALYTICAL PRWCIPLE GC/ FLAME I ON I ZAT I ON L S l '  CALJBRATION DATE 03/11 /94 
FIRST ANALYSIS DATE 04/05/94 SECOND ANALYSIS DATE 

Z 0 R 513631 C 314271 CONC. 300 ppn Z R C CONC. 
R 511374 Z 0 C 312836 CONC. 300 ppn R Z C CONC. 
z 0 C 311846 R 509081 (XNC- 301 ppn Z C R CONC. 
UIM UV MEAN TEST ASSAY 300 ppn UIM uV MEAN TEST ASSAY 

TBIS CYLINDER NO. SEAL 3379 CERTIFIED CONCENTRATION 
HAS BEEN CERTIFIED ACCORDING TO SECTION 3.0.4 PROPANE 300 P P  
OF TRAUUBILI'IY PROTOCOL NO. 1 NITROGEN BALANCE 

PROCEDURE G1 
CERTXFIEDACCLJRACY 2 1 %NEX TRACEABLE 
CYLINDERPRESSURE 2000 PSIG 
CERTIFICATXON DATE 04/05/94 
EXPIIMTION DATE 06/05/97 TERM 36 MONTHS 

I 
I 
1 

\ 

ANALYZED BY pi!) CERTIFIED BY 
--efJ 

- - 



- - LIQUID CARBONIC 
CYLmDER GAS PRODUCrS 

EAST COAST REGION 
610-691 -2474 145 SHIMERSVIUE RD., BETHLEHEM. PA 18015 

FAX t 610-7584384 

CERTIFICATE OF ANALYSIS / EPA PROTOCOL GAS 
I 

CUSTOMER LC P . 0  NUMBER 37931 
I 

!' .==~CE S , T & V D ~  I I 
NET SRM NO. CYLmDER NO. CONCEhZXXEON I i 

COrVrnNEVr 
a - 0 0 0 3  68 464.0?PX I ,I P R O P S  192.41P.M -5 26bJB 

i 
A N d Y Z E R  READINGS 

Z=ZERO GAS C=GrLS CINDZDATE 

. . 

1. C O m m l T T  PROPLAI 492.42PM PPZ W. . W - ? n O D E u m  
. " 

1 1  
M , ~ L ~ C G  P m N c I p ~  GAS -0.WTOCUlPW - -  - 

= Cli 
FEtS AYALYSIS DATE 02-17-95 

Z 0.0 R 486050 C 304620 CONC. 308.6 Z 

- - R 484410 Z 0.0 C 304.540 CONC. 309.6 R 
- = -  Z 0.0 C 303923 R 483723 CONC. 309.4 Z 
! L,, U/IM PP.M MEAN TEST &Y 3 09.2 UIM 

: i  2. COMPONENT ANALYZER W-~MOD-~ 
i 

ANALYnCXL PRINCIPLE 

= L-z FIRST AVALYSIS DATE 
. i! ' R C CONC. Z Z !I Z C CONC. R R 

C R CONC. Z Z 
U M  MEANTESTA.ssAY Ufil 

' i! 

VARUH 3300 W 6570 

WST CALIBRAllON DATE 
SECOND ANALYSlS DATE 

R C CONC. 

Z C CONC. 
C R CONC. 

PPH M E k Y m m Y  

LAST CALIBRATION DATE 
SECOND ANALYSIS DATE 

R C CONC. 

Z C CONC. 

. C R CONC. 
ME&Y E S T  ASSAY 

i 3 & I  

il 
- 1  

r I  
I ,  

I 
I 

I 1 

I 

CERTIFIED CONCENTRATION THIS C Y L m E R  NO- SA 16437 

~ l T l ! ' E D  ACCORDING TO S E m O N  XPA-600/R93 -224 PROP- 
309.2PPlf 

OF m m I L m  PROTOCOL NO- RXV. 9/93 N I m o G m  BALalCS  

PROCED- C1 SHOULD MOT BE OSED B&LOW ISOPSIC i :I 
C E R - A C ~ C Y  1 T R A w E  

i I  C E R ~ C A ~ O N  DATE 1/17/95 

EXPlRhnON DATE 1/17/98 I 

j j i 

I 
I I ANALYZED BY 
1: 

'I 



LIQUID CARBONIC 
CYLINDER GAS PRODUCTS 

213-585-2154 I 5700 SOUTH A u M E D A  STREET LOS ANGELES. CALIFORNIA SO58 
- FAX# 21 3.5854582 

CERTIFPCATE OF AiVALYSIS / EPA PROTOCOL GAS 

I 1 1  COMPONENT 

i 
I 

GMIS 

CUSTOMER ENVISAGE ENVI RON. P.0 NUMBER 94-GS-154 

RYiFEm1VCE SWDARD 
NIST SRM NO. 
vs 2645a 

CYLINDER NO. 

SA 5908 

ArVRLYZER READINGS 

HP 5890 SERIES I 1  S/N 3310A48533 
WST CALIBRATION DATE 03/11 /94 

SECOND ANALYSIS DATE 
R C CONC. 
Z C CONC. 
C R CONC. 

MEAN TEST ASSAY 

R =REFERENCE STANDARD Z=ZERO GAS 

3 El 
4 

THIS CYLJNDER NO. SWlL 3739 CERTIFLED CONCENTRATION 
HAS BEEN CERTIFIED ACCORDING TO SECTION 3.0.4 PROPANE 

OF TRACEABILITY PROTOCOL NO. 1 NITROGEN 

CERTIFIED ACCURACY + 1 % I- TRACEABLE 
CYLINDERPRESSURE 2000 PSIG 
CERTIFICATION DATE 04/05/94 
EXPIRATION DATE 04/05/97 TERM 36 MON 

CERTfFlED BY 

_ - I 

I 
I 

* r- 

7 I 

1. COMPONENT PROPANE GMIS ANALYZER IMAKEMODEGSM 
ANALYTIU PRINCIPLE GC/ FLAME IONIZATICN 
FIRST ANALYSIS DATE 04/05/94 

Z 0 R 517025 C 526130 CONC. 500 ppn Z 
R 518014 0 C 525519 CONC. 498 ppn R 

0 C 522920 R 515531 CONC- 498 p p  z 
UIM UV MEAN 'IESI' ASSAY 499 ppn UIM UV 

- - ;< 
I I  



LIQUID CARBONIC 
CYLINDER M S  PRODUCTS . 

CERTIFICATE OF AVMYSIS / EPA PROTOCOL GL4S 

61 0-691 -2474 

CUSTOMER LC CANTON 

EAST COAST REGION 
145 SHIMERSVILLE RD., BETHLEHEM. PA 18Q15 

i - :O?IPOh-EYT NIST Ski1 NO. 

.?kC)?-?L:L 4 92 . 4  PPM GXIS . VS 2 54 5.' 

- FAX ;t 610-758-8384 - 

CSLINLER NO. 
-.. - . - '-23; . . - .  

AVLU YZER READINGS 

ANALYZED BY 

R =REFERENCE STAVDARD Z= ZERO GAS C= WS CAVDIDATE 

1 .  (:ObIPOMEZFT PROPANE 492.42??4 GXIS.  .JS AYALYZER ;\NICE-MODEL-SIN V.ARI;W 3300 FZ3 55'0 

,\NALYTICa PRINCIPLE GAS c.mo&f&ToG;LUhY LAST C.ALIBRATIO\ D.-\ I'E 
mRST .LVALYSIS DATE 0 2 / 1 6 / 9 5  SECOND ANALYSIS 0 4  I'E 

Z 0 . 0  R 4 6 4 5 6  C 48655  CONC. 5 1 5 . 7  Z R c cow. - 
' r I< 4 6 2 9 2  Z 0 . 0  C 48488  CONC. 5 1 5 . 7  It Z 1: L::\U. 
I 7, 0 . 0  C 4 8 3 8 5  R 45923 CONC. 5 1 8 . 8  2 rl: I1 130YC 

r I PPn &EAY TEST ASSAY 5 1  6 . 7  UI>I ? El \ I E \ \ ~ I . ~ ~ T  \ > > A \  
. i, 

7 1. COMPONENT ANALYZER MAKE-?vIODEL-S/~ . L A  
AiVALYTICAL PRINCIPLE LAST CCUIBIVI'TIOA Dt\ rE 

1 b 
FIRST ANALYSIS DATE SECOND ANALYSIS D A l Z  

Z R C CONC. Z R C CONC. 
- R Z C CONC. R Z C CONC. 

Z C R CONC. Z C R COhC. 
UlirI ME&? TEST ASSAY U/>[ h[Ec\N TEST ASSAY 

;. COblPONENT AVALYZER IMAKE-~VIODELS/~V 
ANALYTICAL PRINCIPLE L A S  CALIBRATION DATE 
FIRST ANALYSIS DATE SECOND ANALYSIS DATE 

Z Iz - C CONC. Z R C CONC. 
R Z C CONC. R Z C CONC. 

Z C R CONC. Z C R CONC. 
; 1; 

UlM MEAN TEST S A Y  UIM MEAN TEST ASSAY 
3 

I 

CERTIFIED BY 

I 

THIS CYLINDER NO. SA 1 6 3 6 1  CERTIFIED C O N C E i i T I O N  
IWS BEJCi CER'lTE'ED ACCORDING TO SECTION ~ p ~ - 6 0 0 / R 9 3 / 2 2 4  PROPANE 51 6 .7PPK 

OF 'IXACEABILITY PROTOCOL NO. REV. 9 / 9 3  NITROGEN BAL;WCE , 
PROCEDURE GI [SROvLo NOT BE USED BELOW ISOPSIGJ 

CERTIFIED ACCURACY 1 % N I F  TRACEABLE 
CYLINDER PRESSURE 2 0 o o P S I G  

I 

I ' 1 I 

CERTIFICATION DATE 2 1 1  6 / 9 5  

EXPIRATION DATE 2 / 1 6 / 9 8  

I 
I I 



LIQUID CARBONIC 
CYUNDER GAS PRODUCTS 

273-585-2154 5700 SCUTH AWMEDA STRE? LOS ANGELES. CAL:CORNIA 90053 
FAX# 213-5a5-05a2 

!I CUSTOMER ENVl SAGE ENY I RON. P.0 NUMBER 94-GS-154 

COMPONENT 
GMIS 

rn SRM NO. 
vs 2646 

CYLINDER NO. 
SA 4285 

R = REFERENCE S T M A R D  Z=ZERO GAS C=GAS GWDDATE 

I. COMPONENT PROPANE CHIS ANALYZER MAKE-MODEGS/'N HP 5890 SERIES I I S/N 33lOA48533 
ANALYTICAL PRINCIPLE GC/ FLAME, IONIZATION LAST CALIBRATION DATE 03/ 1 1 /94 
FlRST ANALYSIS DATE 04/06/94 SECOND ANAL.YSLS DATE 

Z 0 R 1013311 C 881106 CONC. 846 ppn Z R C CONC. 
R 1014295 Z 0 C 884776 CONC. 849 ppn R Z C CONC. 
z 0 C 886033 R 1014804 CONC- 850 ppn Z C R CONC. 
UIM UV MEAN TEST &SAY 848 ppn U/M UV ,MEIN TEST ASSAY 

TIXIS CYLINDER NO. SWL 3272 CERTIFIED CONCZ3TRATION 
HAS BEEN (=ERTIFED ACCORDING TO SECTION 3.0.4 PROPANE 848 P P  
OF TRACEABILlTY PROTOCOL NO. 1 NITROGEN BALANCE 
PROCEDURE G1 
CERTEIEDACCURACY t 1 % M TRACEABLE 
CYLIMlFaPRESSURE 2000 PSIG 
CERTIFICATION DATE 04/06/94 
EXPIRATION DATE 04/06/97 TERM 36 MONTHS - n 

b 
CERTIFIED BY 



APPENDIX H 
SECTION 7 - EMISSION SAMPLING NOMENCLATURE 

258 

Envisage 
Environmental 
Incorporated 
;R,",;;;52F~;;l" ." ""6 



259 

SAMPLING NOMENCLATURE 

A - - Cross sectional area of stack or duct, 

An 
- - Cross sectional area of nozzle entry plane, ft.2. 

B,, = Water vapor in gas stream, proportion by volume. 

C = Nomograph correction factor, dimensionless. 

CP 
- - Pitot tube coefficent 

c s 
= Concentration of particulate matter in gas stream, dry basis-corrected 

to standard conditions, gr/dscf. 

D " 
- - Nominal diameter of probe nozzle entry plane, in. 

E - - Emission Rate, Ib. jhr. 

^ H = Average pressure differential across orifice, in. of H20. 

^H@ 
- - Orifice meter calibration factor, in. of H20. 

I - - Percent of isokinetic sampling, %. 

P 
- - Pitot tube constant, 85.49 ft./sec. 

K3 = Constant, 0.002669 in. ~ g - f t ~  per ml - Rankin 

M, = Molecular weight of gas, dry basis, Ib./lb.-mole. 

Mn = Total amount of particulate matter collecte'd, g. 

M s = Molecular weight of gas, wet basis, Ib./lb.-mole. 

Mw 
- - Molecular weight of water, 18 Ib./lb.-mole. 

- 
'bar 

- Barometric pressure, in. of H,. 

PCDD = Polychlorinated Dibenzo-p-Dioxins 

PCDF = Polychlorinated Dibenzofurans 

Envisage 
Environmental 
Incorporated 
PO. Box 152 Richfield, Ohio 44286 
Phone (216) 5264390 



260 

SAMPLING NOMENCLATURE - continued 

Q 
- - Pressure differential from gas stream to atmosphere, 

(static pressure) in. of H,O. 

p , = Absolute gas stream pressure, (P,,, + PQ/13.6) in. of H,. 

Pstd = Absolute pressure at standard conditions, 29.92 in. of H,. 

p w 
- - Density of water, 0.0022 Ib./ml. 

PPm 
- - Parts per Million 

A 

'avg 
= Average of the square roots of the velocity head readings, in. of H,O. 

Q = Volumetric flow rate at gas stream conditions, A.C.F.M. 

Qsrd = Dry volumetric gas flow rate corrected to standard conditions, 
D.S.C.F.M. 

R = Ideal gas constant, 21.85 in. of HQ-ft3/ OR-lb.-mole. 

t = Total sampling time, minutes. 

Tm = Average dry gas meter temperature, OR. 

T, = Average absolute gas stream temperature, OR. 

Tsrd = Standard absolute temperature, 528" rankine. 

'4 = Volume of water collected in impinges and silica gel, ml. 

vm = Volume of gas sample measured at meter box (meter conditions), 
ft.3. 

Vmlstdl 
= Volume of gas sample measured at meter box (corrected to standard 

conditions), ft. 3. 

VOC - - "Volatile Organic Compound" 

vs = Average gas stream velocity, ft./sec. 

V w , s t ~ ~  
= Volume of water vapor in gas sample (standard conditions), fL3. 

Envisage 
Environmental 
Incorporated - ~..;oxx;~~z;;;ld, Ohio 44286 



%CO, 

%O, 

%CO 

%N, 

VOC 

CEM 

SAMPLING NOMENCLATURE - continued 

Specific gravity of mercury (H,). 

Particulate concentration corrected to 12% Carbon Dioxide (dry 
basis). 

Percent by volume of Carbon Dioxide in gas stream (dry basis) 

Percent by volume of Oxygen in gas stream (dry basis). 

Percent by volume of Carbon Monoxide in gas stream (dry basis). 

Percent by volume of Nitrogen in gas stream (dry basis). 

Volatile Organic Compounds 

Constant Emission Monitor 



APPENDIX H 
SECTION 8 - EMISSION SAMPLING CALCULATIONS 

262 

Envlsage 
Environmental 
Incorporated 
~ C l ~ ; ~ 5 2 ~  OM044286 
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EXAMPLE CALCULATIONS - ARBITRARY 

Sample T ~ m e  (1) - - 120 00 minutes Pltot Factor (Cp) - 0.84 

Baromer r~c  Pressure i P b i  - - - 29.92 ~n H g  Gas Analysis - 2.86 % C 0 2  

Stacn Pressure (Ps) 29.91 ~n H 2 0  16.00 % 0 2  

Stack Area (As) - - 15.90 sq.ft 0.00 5 CO 

Stack Temp. (Ts) - - 325.00 Degrees F 81.10 % N 2  

Nozzle Diameter (Dn) - - 0.26 dec.  in. Sample Weights (Mn)  

Velociry H e a d  j * P) - - - 0.27 in. H Z 0  Sample Weight  - 0.0921 g rams  

Orifice Pressure ( * H) - - 0.24 in. H Z 0  VOC's as P ropane  - - 12o.00 pp rn  

Meter Y Factor ( Y )  - - 0.985 Molecular Weight of Compound  = 44.1100 Mw 

Volume of H Z 0  Col lected (Vlc: - - 37.00 m l  

_ _ _ _ _ _ _ - _ _ _ _ _ _ - _ _ _ _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

V m  srd. = V m  x [Tstd/(Tm t 460)] x [Pb + ( " H i  13.6) i Pstd!)]  
- - 33.75 

Vw(std) = 0.04707 x Vlc 
- - 1.74 

B w s  = Vw(std) I [Vm(std)  + Vw(std) l  
- - 0.0491 

Md = l . 4 4  x % C 0 2 )  + (.32 x 9602) t [ .28 x (%N2 t %CO) 
- - 29.10 

Ms  = [ M d  x (1  - Bws) ]  + (18.0 X B W S )  
- - 28.55 

Vs = 85.49 x C p  x SQRT[dP])  x [SQRT{ (Ts  + 460) I ( M s  x P s ) ]  
- - 18.3 1 

Q s  = V s x A s x B O  
- - 17.476 

Cs(std)  = Qs x (1 - Bws)  x [Tstd / (Ts + 460) l  x ( P b  i Ps:13 6) : 29 92 - - 11.174 

Cs = :5 43 x ( M n  I Vm (s td) )  
- - 0.0421 

E = Qstd x C s  x (1 Ib  / 7000  grains) x 160 minutes i 1 h o u r i  
- - 4.03 

I = { [ l o 0  x Ts x ((K3 x Vlc) + (Vm I Tm))  x (Pbar + ( "  H I 1  3.6)) j  1 60 x An x Vs x Ps x t ] }  x Y - - 108.60 

Csvoc = PPM x (Mw 1453.59 10.84895)  110000  = 1.37E - 0 5  

Evoc = Qsrd  x CsVOC x (60 minutes 11 hour) 
- - 9.22 

. . 

Envlsage 
Envlronmental 
Incorporated 



APPENDIX H 
SECTION 9 - DATA ACQUISITION RECORDINGS 

Envisage 
Environmental 
Incorporatad 
~..;41;;;;~~~;p mio 442" 




