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R. Schultz

Louisiana-Pacific Corporation
Chilco, ID

CEMS Computer program to calculate CO LB/HR (dry)

CO LB/HR = RD!*lbcfI*MW ! *FF!*1000* Temp!*Pcmp!*Mcmp!*60
(dry)

Where:

Pb! = 13.52 psia, Local Barometric pressure based on altitude of 2311' ASL (27.51 "Hg.)
Ibefl = 2.6E-9, Conversion factor for ppm to lbcf without CO molecular weight

Temp! = (460 + 68)/(460 + FT!)

Pemp! = Pb! / 14.696 psia

Memp! = (100 - Moisturel!) / 100

MW! =28.01, Molecular weight for CO

Moisture! = 7%

RD! = CO reading

FF! = Flow reading

FT! = Temperature reading

Therefore; to calculate CO LB/HR (dry) from the 15 minute averages of CO ppm; flow &
temperature, substitute those values into this equation:

CO LB/HR (dry) = _CO ppm x Flow x 1.97406*
(460 + Temperature)

* Constant based on 7% moisture content.
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1.0
INTRODUCTION

The purpose of this relative accuracy test audit (RATA) was to verify acceptable
performance of a Graseby STI continuous emission monitoring system (CEMS) and
continuous emission rate monitoring system {(CERMS) installed at the Regenerative
Thermal Oxidizer (RTO) exhaust stack at Louisiana-Pacific Co}poration’s oriented
strandboard manufacturing plant in Chilco, Idaho. The CEMS measures the concentration
of carbon monoxide (CO) from the RTO exhaust stack. The CERMS incorporates a flow

rate monitor to measure the exhaust gas flow rate.

Louisiana-Pacific contracted Am Test-Air Quality, Inc. based in Preston, Washington, to
conduct the RATA’s using Environmental Protection Agency (EPA) reference methods.
The concentration of CO in the gas stream and flow rate of the stack gas were measured
concurrently by the CEMS and by Am Test using EPA reference methods. The CEMS
values were compared to the reference method values to calculate the relative accuracy of
the CEMS using procedures described in the July 1, 1994 edition of the Environmental
Protection Agency (EPA) document, Title 40, Code of Federal Regulations, Part 60 (40
CFR 60), Appendix B, Performance Specification 4 and 4A, ‘Specifications and Test
Procedures for Carbon Monoxide Continuous Emission Monitoring Systems in Stationary
Sources,” and Performance Specification 6, ‘Specifications and Test Procedures for
Continuous Emission Rate Monitoring Systems in Stationary Sources.” The RATA is
required on a yearly basis by 40 CFR 60 Appendix F, ‘Procedure 1. Quality Assurance
Requirements for Gas Continuous Emission Monitoring Systems used for Compliance

Determination.”




Am Test measured the concentration of carbon monoxide at the RTO stack using EPA
sampling and analysis methods described in 40 CFR 60, Appendix A, Method 10. Method
10 uses a gas filter correlation non-dispersive infrared (NDIR) analyzer to measure the
carbon monoxide (CO) concentration in the stack gas. Methods 1, 2, 3A, and 4 were also
performed to calculate the stack gas airflow in units of actual cubic feet per minute
(acf/min) to compare to the continuous flow rate monitor. Methods 1 and 2 were
performed to measure the gas velocity and temperature for calculating the volumetric flow
rate, Method 3A was used to calculate the molecular weight of the stack gas. Method 4
was performed to measure the moisture content of the stack gas. Six (6) Method 4 tests

and twelve (12) Method 1, 2, 3A, and 10 tests were performed on August 1, 1995.

Mr. Douglas M. Albertson and Mr. Paul J. Clark of Am Test-Air Quality, Inc. performed
the field sampling. Data reduction, quality assurance review, and final report preparation
were performed by Mr. Kris A. Hansen, Ms. Angela F. Blaisdell, Ms. Amy M. Brotherton,
and Ms. Annika M. Woehr of Am Test-Air Quality, Inc. Mr. Matt Holmquist of

Louisiana-Pacific coordinated this project and provided the CEMS data.




2.0 |
SUMMARY OF RESULTS

The following section of this report presents relative accuracy comparisons for each
component of the continuous emission monitoring system. Refer to the Table of Contents
to locate specific information. Computer printouts of results for the individual moisture
and airflow tests are included in Appendix A of this report in printoﬁts titled “Methods 1,
2, 3A, and 4.” Computer printouts of the average emission concentrations during the
Method 3A (O3) and 10 (CO) reference method tests performed at each site are included
in Appendix A of this report in printouts titled ‘Calibration Summary - Gaseous Emission
Monitors.” The average reference method (RM) data were corrected for the calibration
drift of each analyzer during each test period. Appendix B of this report contains the
CEMS data provided by Louisiana-Pacific. Example calculations of the relative accuracy
test audit results are included in Appendix C of this report, along with reference method
field data sheets and copies of raw 1-minute RM data. Supporting information is included

in Appendix D of this report.

The relative accuracy test audit was performed on August 1, 1995. Data from the CEMS
were continuously recorded, and 15-minute averages were calculated using a
computerized data acquisition system (DAS). The DAS records CO values on a dry parts
per million {(ppm) basis and the volumetric flow rate in units of thousand actual cubic feet
per minute (kacfm). Louisiana-Pacific provided the CEMS CO and flow 15-minute
averages, and Am Test personnel calculated the average CEMS values during each

reference method (RM) test period.




Am Test conducted a series of six (6) Method 4 and twelve (12) Method 1, 2, 3A, and 10
RM tests at the incinerator stack on June 29, 1995. Gaseous RM data were logged once
per minute, with a calibration check after each run. The CO and | flow rate RM
measurements were compared to the corresponding CEMS measurements, and the ‘best”
9 of 12 runs were used to calculate the accuracy. The relative accuracy test audit (RATA)
results for each component of the CEMS are summarized on the following computer

printouts titled “Relative Accuracy Test Audit.”

Performance Specification 4, Section 2.3, states that the relative accuracy of carbon
monoxide CEMS must be no greater than 10% of the reference method mean, or 5% of
the applicable standard, whichever is greater. Performance Specification 4A, Section 2.5
states that the relative accuracy of carbon monoxide CEMS must be no greater than 10%
of the reference method mean, or 5 ppm difference, whichever is greater. There is no
specified ppm CO emissions standard for this source. Performance Specification 6,
Section 3.3, states that the relative accuracy of the CERMS must be no greater than 20%
of the reference method mean, or 10% of the emission standard, whichever is greater.
The CERMS emissions standard for this source is 11.65 lb/hr CO. An overall summary
table with the RATA results and applicable performance specifications for each analyzer is

included on the following computer printout titled ‘Summary of Relative Accuracy Test

Audit (RATA) Results.”




AMT=ST

AIR QUALITY,

INC.

Summary of Relative Accuracy Test Audit (RATA) Results

L.ouisiana-Pacific Corporation

RTO Exhaust Stack
Chilco, ldaho
August 1, 1995

RTO Exhaust| 40 CFR 60
Stack Specification
Carbon Monoxide (COQ) (parts per million)
Relative Accuracy (%) 4.6 10%
Relative Accuracy (ppm difference) 0.4 5% of standard
or 5 ppm CO

Flow Rate (thousand actual cubic feet per minute)
Relative Accuracy (%) 5.1 20%
Relative Accuracy (kacf/min difference) 7.6 10% of standard

[amb\ciexcelsummanAlpehil9s]
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AR QUALITY, INC

RELATIVE ACCURACY TEST AUDIT
AM TEST - AIR QUALITY, INC.

FILE NAME: R32LPCHILCO.XLS

CLIENT: Lauisiana-Pacific Corporation

LOCATION: Chilco, Idaho

MONITOR LOCATION: RTO Exhaust Stack

MONITOR DESCRIPTION: Tharmo Environmaeantal Model 48

Carbon Monoxide {(CO) Analyzer
DATE OF TESTS: August 1, 1995
REFERENCE CEMS
METHOD READINGS DIFFERENCES
TEST CLOCK co co

# TIME ppm dry ppm dry Xi Xi*2
1 0845-1015 9.2 9.1 -0.3 0.01
2 1030-1100 5.6 6.1 0.8 0.25
3 1115-1145 9.5 839 -0.6 0.36
4 1200-1230 26.4 26.2 -0.2 0.04
& 1330-1400 10.1 9.7 -0.4 0.16
-7 1415-1445 4.1 3.9 -0.2 0.04
9 1545-1615 3.6 3.2 -0.4 0.16
10 1630-1700 2.7 3.3 0.6 ¢.36
11 17158-174%5 3.7 4.3 0.6 0.36

MEAN: 8.32 8.30 -0.02

SUM OF THE SQUARED DIFFERENCES: i.74

SUM OF THE DIFFERENCES SQUARED: : 0.04

CONFIDENCE COEFFICIENT: 0.4 ppm C0C

RELATIVE ACCURACY: 4.6 % of reference method mean

RELATIVE ACCURACY: 0.4 ppm CO

SPECIFICATION: < or = 10% of reference method mean

or 5% of the emission standard

or 5 ppm difference

Runs 5, 8, and 12 were rejected.
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AIR QUALITY, INC

RELATIVE ACCURACY TEST AUDIT
AM TEST - AIR QUALITY, INC.

FILE NAME: R3I2MLPFLOW.XLS

CLIENT: Louisiana-Pacific Corporation

LOCATION: Chilco, |daho

MONITOR LOCATION: RTO Exhaust Stack

MONITOR DESCRIPTION: United Sciences Model 100

Flow Rate Monitor
DATE OF TESTS: August 1, 1995
REFERENCE CEMS DIFFERENCES
TEST CLOCK METHOD READINGS

# TIME kacf/min kacf/min Xi Xi"2
1 1000-1010 149.6 142.7 -6.9 47.61
2 1035-1045 148.1 143.2 -4.9 24.01
3 1125-1135% 145.5 141.1 -4.4 19.36
4 1206-1216 146.6 1385 -8.1 65.61
5 1250-1300 150.6 141.4 -8.2 84.64
& 1337-1347 151.4 146.6 -4.8 23.04
7 1425-1435 149.9 142.9 7.0 49.00
10 1635-1645 151.9 147.9 -4.0 16.00
12 1805-1815 150.4. 143.8 -6.6 43.56

MEAN: 149.33 143.12 -6.21

SUM OF THE SQUARED DIFFERENCES: 372.83

SUM OF THE DIFFERENCES SQUARED: 3124.81

CONFIDENCE COEFFICIENT: 1.4 kact/min

RELATIVE ACCURACY: 5.1 % of reference method mean

RELATIVE ACCURACY: 7.6 kact/min

SPECIFICATION: < or = 20% of reference method mean

or 10% of the emission standard

Runs 8, 2, and 11 were rejected.




3.0
PROJECT OVERVIEW/EXCEPTIONS

An acceptable leak check of less than 0.02 cfi at the highest vacuum rate (or greater)
used during the test preceded and followed each Method 4 run. Acceptable bias checks

were obtained for each gaseous emission test period. There were no notable exceptions.

The CEMS mass emissions of carbon monoxide on a Ib/hr basis are shown on a daily
summary report computer printout located in Appendix B of this report. Louisiana Pacific
Corporation’s carbon monoxide mass emissions results are provided hourly which makes a
direct comparison with Am Test’s reference method data difficult. Since both the CO
concentration-basis relative accuracy and airflow relative accuracy were well within the
performance specification criteria, it could be assumed that the CEMS would pass a mass

emission rate criteria.




4.0
SOURCE AND CEMS DESCRIPTION

Louisiana-Pacific Corporation operates an orented strandboard manufacturing plant in
Chilco, Idaho. The plant is equipped with a natural gas-fired Regenerative Thermal

Oxidizer (RTO) to control emissions from the press and dryer.

The CO analyzer used in the Graseby STI CEMS is a Thermo Environmental Instruments,
Inc. Model 48 gas filter correlation non-dispersive infrared (NDIR) analyzer. The range
of the analyzer is 0-50 parts per million (ppm). The analyzer is spanned with 45 ppm CO

calibration gas.

The flow rate monitor used in the CERMS is a United Sciences, Inc. Model 100 ultrasonic
gas flow and temperature monitor. Flow values are calculated in units of thousand actual

cubic feet per minute (kacfm).
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5.0
SAMPLING AND ANALYSIS PROCEDURES

5.1 EPA Methods 1 and 2 - Velocity, Temperature and Airflow

EPA Method 1 procedures were used to assure that representative measurements of
volumetric flow rate were obtained by dividing the cross-section of the stack or duct into a
number of equal areas, and then locating a traverse point within eac‘h of the equal areas.
Refer to the ‘Stack Schematic and Location of Sample Points” data sheet and/or the
figure titled, ‘Location of Sampling Ports and Traverse Points,” located in the appendices
of this report, for a schematic of the stack and the point locations selected for testing.
Method 2 was performed to measure the stack gas velocity using a type S or a standard
pitot tube, and the gas temperature using a calibrated thermocouple probe connected to a
digital thermocouple indicator. The type S pitot tubes were connected with tubing to an
oil-filled inclined manometer, a Shortridge“’ Instruments, Inc. Air Data Multimeter ADM- |
850, which is a special low-flow pressure measurement device, or magnehelic gauges to
obtain velocity measurements. The pitot tube lines were leak-checked and the pressure
measurement device was leveled and zeroed prior to use. A check for cyclonic flow was
performed in each stack prior to beginning a series of test. Calibration information for

each pressure and temperature measurement device used are included in the appendices of

this report.

5.2  EPA Method 3A -Molecular Weight

The stack gas composition was determined using EPA Method 3A procedures, which
allow the use of instrumental analyzers. A paramagnetic analyzer was used to measure the
percent (%) oxygen (O}, and a non-dispersive infrared (NDIR) analyzer was used to

measure the % carbon dioxide (CO2). The manufacturer and model number for the
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specific analyzers used are detailed on the ‘Continuous Analyzer Checklist” in the
appendices of this report. Certified O, and CO; gases were utilized to check the
calibration of the instruments after each test. The O, and CO; data were used to calculate

the molecular weight of the stack gas.

The Method 3A sample system is illustrated in the figure titled ‘EPA Method 3A, 6C, 7E
and 10 Sample Train” in the appendices of this report. Reference ﬁethod samples were
collected at three (3) measurement points in one (1) of the sample ports. The gaseous
emission probe was moved to three (3) points across the stack during each test, which
were 16.7, 50.0, and 83.3 percent of the measurement line across the stack. An effluent
gas sample was drawn through a heated stainless steel sampling probe and an out-of-stack
filter. A calibration valve was connected to the outlet of the probe for the purpose of
introducing calibration gas. The gas sample passed through a moisture removal system to
continuously remove condensate from the sample gas. A Teflon® sample line was used to
transport the gas sample to the RM continuous monitoring system. A Teflon® coated
leak-free pump was utilized to pull the sample gas through the system at a flow rate
sufficient to minimize the response time of the measurement system. A sample flow rate
control valve and rotameter were used to maintain a constant sampling rate within 10

percent of the desired flow rate.

The O, measurement system was assembled on-site, and calibration gases were introduced
and adjustments were made to calibrate the instrument. The sampling system components
were adjusted to achieve appropriate sampling rates. Prior to sampling, a sampling system
bias check was performed by introducing calibration gases to the system at the calibration
valve at the outlet of the sample probe. Following the initial calibrations, testing
commenced following a period of at least twice the system response time. The response

time was determined by observing the times required to achieve a stable response when
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both the zero and upscale gases were introduced. The longer of the two times was used

as the response time of the analyzer.

Immediately following every test period, a calibration check was performed using zero and
span gases. Computer printouts of the raw 1-minute and drift-corrected data are included

in the appendices of this report.

5.3 EPA Method 4 - Moisture

The sample train used for moisture sampling was an EPA Method 4 design as illustrated in
the figure titled ‘Method 4 Sample Train” in the appendices of this report. The gas was
pulled through a heated probe liner using a pump into an impinger train which was
immersed in an ice water bath. The first impinger was a modified Greenburg-Smith type
containing 100 milliliters of deionized water. The second Greenburg-Smith impinger also
contained 100 ml of water. The third impinger was empty, and the fourth bubbler
contained indicating silica gel desiccant to absorb any moisture from the stack gas before
it entered the control box. The impinger section was maintained at a temperature below
68° F by keeping ice on the impingers. The temperature at the outlet of the silica gel
bubbler was monitored to verify that it did not exceed 68° F during a test. Prior to each
run, the sample train was leak-checked following the procedures in Method 5. Upon

completion of each test, the probe was removed from the stack and a post-test leak check

was performed.

The sample train was connected to a control box by means of an umbilical cord which
contains a vacuum hose, pitot lines, thermocouple wires, and a 4-wire electrical cord. The
control box (meter box) is used to monitor stack conditions. The control box consists of a
leak-free pump used to pull the gas through the sample train, fine and coarse metering

valves to control the sampling rate, a vacuum gauge which measures the pressure drop
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from the sampling nozzle to the metering valves, and a calibrated dry gas meter readable
to 0.001 cubic feet. The dry gas meter inlet and outlet temperatures were monitored by
thermocouples which are connected to the multichannel thermocouple indicator. The dry
gas meter calibration factor, Y, is determined by calibrating the meter against a standard

laboratory dry gas meter.

Before and after each run, the impingers in the sample train were removed and weighed
with a readability of 0.1 grams using an electronic top loading balance. The difference
between the initial and final weights of the condenser section constitute the amount of

moisture gained during the run.

5.4 EPA Method 10 - Carbon Monoxide Reference Method

Carbon monoxide (CQ) reference method data were collected using Method 10, which is
an instrumental method. A gas filter correlation non-dispersive infrared analyzer was used
to measure the parts per million (ppm) CO on a dry basis. The manufacturer and model
number for the specific analyzer used is detailed on the ‘Continuous Analyzer Checklist”
included in the appendices of this report. Measurements from the instrument were

recorded once per minute.

The Method 10 sample train is illustrated in the figure titled “‘EPA Method 3A, 6C, 7E
and 10 Sample Train” in the appendices of this report. An effluent gas sample was drawn
through the same sample conditioning system described for Method 3A testing. A
linearity check was performed prior to sampling using zero, mid-range, and high-range
span gas. Sampling was continuous, with a calibration check using zero and spén gas after

each run.
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6.0
QUALITY ASSURANCE PLAN

The purpose of the quality assurance plan is to provide guidelines for achieving quality
control in air pollution measurements. The detailed procedures which are utilized are
included in the Environmental Protection Agency’s (EPA’s) reference manual titled
Quality Assurance Handbook for Air Pollution Measurement Syster-ns, Volume 3, EPA-
600/4-77-027b. These procedures are followed throughout equipment preparation, field
sampling, sample recovery, analysis, and data reduction. Am Test-Air Quality, Inc.’s

quality assurance procedures are discussed below.

6.1 Calibration Procedures and Frequency

Field equipment utilized for on-site measurements is calibrated at a frequency
recommended by the equipment manufacturer or industry practice. Prior to field use, each
instrument is calibrated and the calibration value is recorded. If any measuring or test
device requiring calibration cannot immediately be removed from service, the Project
Manager may extend the calibration cycle providing a review of the equipment’s history
warrants the issuance of an extension. No equipment will be extended more than twice a
calibration cycle, nor will the extension exceed one-half the prescribed calibration cycle.

Test equipment consistently found to be out of calibration will be repaired or replaced.

The dry gas meters used to accurately measure sample volumes are calibrated using a
standard laboratory dry gas meter. The type S pitot tubes utilized for velocity
determination are calibrated using Method 2, Section 4.1, and are inspected regularly for
wear. The magnehelic gauges used for pressure measurements are checked against an oil-

filled manometer. The digital thermocouple indicator used for temperature measurement
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has a readability of 1 degree Fahrenheit and is periodically re-certified by the
manufacturer.  Each thermocouple probe used to monitor temperature is checked
periodically at three (3) temperature settings. Copies of calibration information for each
measurement device used are included in the appendices of this report. A barometer
readable to 0.01 inches of mercury is used in the field to obtain barometric pressure

readings.

The gaseous measurement systems are capable of meeting the system performance
specifications detailed in 40 CFR 60, Appendix A, Method 6C, Section 4. For meeting
these specifications, the analyzer’s calibration error must be less than +2 percent of the
span for the zero, mid-range, and high-range calibration gases. The sampling system bias
must be less than +5% of the span for the zero, and mid- or high-range calibration gases.
The zero drift must be less than +3% of the span over the period of each run. The
calibration drift must be less than +3% of the span over the period of each run. Copies of -
the certificates of analysis for each tank of calibration gas used are included in the
appendices of this report. The calibration gases were analyzed following the EPA -

Traceability Protocol Number 1, or next best available. Purified nitrogen was utilized for

the zero gas.

Support equipment is defined as all equipment, not previously discussed, that is required
for completing an environmental monitoring or measurement task. This equipment may
include storage and transportation containers, sample recovery glassware, and
communications gear. Support equipment is penodically inspected to maintain the
performance standards necessary for proper and efficient execution of all tasks and

responsibilities.
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During a project, a systems audit is performed, consisting of an on-site qualitative
inspection and review of the total measurement system. This inspection is conducted on a
daily basis by the Project Leader. During the systems audit, the auditor observes the

procedures and techniques of the field team in the following general areas:

- Setting up and leak testing the sample train
- Isokinetic sampling check (if applicable)

- Final leak check of the sample train

- Sample recovery

Visual inspections of pitot tubes, glassware, and other equipment are also made. The main
purpose of a systems audit is to ensure that the measurement system will generate valid

data, if operated properly.

6.2 Sample Recovery and Field Documentation

Data collected during each test, are immediately inspected for completeness and placed
under the custody of the Project Leader until custody is transferred when the samples are
returned to the Air Quality laboratory. Sample recovery is carried out in a suitable area
free from particulate matter contamination. Each sample is assigned an identifying lab

number to assist the chemists in tracking the sample.

6.3 Data Reduction, Validation, and Reporting

Raw data are handled according to strict guidelines when being transposed into computer
files or to other logs. The guidelines include document receipt control procedures, file
review, and sign-off by a project assistant. Raw data are entered into the appropriate
computer spreadsheet by a ‘processor,” then the entered figures are checked for accuracy

by a ‘thecker,” different from the ‘processor.” Any mistakes are corrected, and figures -
are rechecked and signed off by the ‘thecker.” In addition, a by-hand calculation check of

each spreadsheet is made using a hand-held calculator to validate the computer output.
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All data generated by each phase of a laboratory or field sampling program are reviewed
by the senior reviewer. The data package is signed off by the senior reviewer prior to

releasing the data for report preparation.

The test results are calculated according to EPA 40 CFR 60 cniteria. Copies of the
pertinent equations used to derive these results are included in the appendices of this
report. Standard conditions are 68° F and 29.92 inches of mercury. The average valuesl
from instrumental analyzer readings were computed and bias corrected for each test
period. The average gas effluent concentration was determined from the average gas
concentration displayed by the analyzer, adjusted for the zero and upscale sampling system

bias checks. Calculations are on a dry basis using the following equation:

Cgas = (C-Co) * (Cya/(Ciy - C)

= Effluent gas concentration, dry basis

C = Average gas concentration indicated by analyzer, dry basis

C, = Average of initial and final system calibration bias check responses
for the zero gas

Cma = Actual concentration of the upscale calibration gas

C,, = Average of initial and final system calibration bias check responses
for the upscale calibration gas
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7.0
METHODOLOGY REFERENCES

EPA. Title 40 Code of Federal Regulations, Part 60 (40 CFR 60), Appendix A, Reference
Methods 1, 2, 3A, 4, and 10; Appendix B, Performance Specifications 4, 4A, and

6; and Appendix F. July 1, 1994,

EPA. Quality Assurance Handbook for Air Pollution Measurement Systems, Volume 3,
EPA-60/4-77-027b.
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METHODS 1, 2, 3A AND 4
AM TEST-AIR QUALITY, INC,

FILE NAME:  RI29\LPM4RT

CLIENT: Louisiana-Pacific Corp.
LOCATION: Chilco, Idaho

SAMPLE SITE: RTC Exhaust Stack
SAMPLE DATE: August 1, 1995

RUN #: 1 - Method &

OPERATORS:  Albertson/Clark

IMPINGER WEIGHTS

LAB #:

METHOD 4 START TIME:
METHOD 4 STOP TIME:
SAMPLE LENGTH:
METHOD 2 START TIME:
METHOD 2 STOP TIME:
SAMPLE LENGTH:

21

8840a
0991 hours
1051 hours
40.0 minutes
1000 hours
1010 hours
10.0 minutes

0.86

95.63 inches
49.9 sq. feet
89.9 degrees F
27.50 inches Hg
-0.52 inches K20
27.46 inches Hg
0.80 inches H20
27.56 inches Hg

1.5 percent

19.3 percent

9.2 ppm
29.01 g/g-mole-dry
27.75 g/g-mele-wet

VELOCITY TEMPERATURE

°F

220
222
215
212
212
214

FINAL INITIAL NET PITOT TUBE Cp:
----------------- STACK DIAMETER
704.5 646.0 58.5 STACK AREA:
654.,1 &44 .1 10.0 METER TEMPERATURE:
555.9 552.2 3.7 BAROMETRIC PRES.:
830.3 822.7 7.6 STATIC PRESSURE:
TOTAL H20 GAIN: 79.8 STACK PRESSURE:
TOTAL VOLUME (scf): 3.76 ORIFICE PRESSURE:
PERCENT MOISTURE: 11.47 METER PRESSURE:
Bws: 0.1147
INIT., METER VOLUME: 309.100 AVERAGE CONC. C02:
FINAL METER VOLUME: 342.157 AVERAGE CONC. 02:
VOLUME SAMPLED: 33.057 AVERAGE CONC. CO:
STD VOLUME (dscf): 29.031 MOLECULAR WEIGHT:
STD VOLUME (dsem): 0.822 MOLECULAR WEIGHT:
Y FACTOR: 0.993 '
SAMPLE VELOCITY TEMPERATURE SAMPLE
POINT " K20 °F POINT " H20
T 0.45 221 s 1 0.45
2 0.63 220 2 0.64
3 0.68 219 3 0.80
4 0.57 219 4 0.74
5 0.50 218 5 0.52
6 .54 216 6 0.48
7 0.52 219 7 0.42
8 0.45 218 8 0.42

STACK GAS TEMPERATURE:
AVERAGE VELOCITY HEAD:
STACK GAS VELOCITY:
STACK GAS AIR FLOW:

217.2 degrees F
0.545 inches K20

149587 acf/min

677.2 degrees R

50.0 ft/sec
94767 dscf/min




METHODS 1, 2, 3A AND 4

AM TEST-AIR QUALITY,

FILE NAME:  R329\LPM4R2
CLIENT: Louisiana-Pacific Corp.
LOCATION: Chilce, Idaho

SAMPLE SITE: RTO Exhaust Stack
SAMPLE DATE: August 1, 1995
RUN #: 2 - Methed 4
OPERATORS:  Albertson/Clark

IMPINGER WEIGHTS

FINAL  INITIAL NET
704.5 646.0 58.5
654.1 644.1 10.0
555.¢ 552.2 3.7
830.3 822.7 7.6
TOTAL H20 GAIN: 79.8

INC.

LAB #:

METHOD & START TIME:
METHOD 4 STOP TiME:
SAMPLE LENGTH:
METHOD 2 START TIME:
METHOD 2 STOP TIME:
SAMPLE LENGTH:

PITOT TUBE Cp:
STACK DIAMETER
STACK AREA:

METER TEMPERATURE:
BAROMETRIC PRES.:
STATIC PRESSURE:
STACK PRESSURE:

8840b -
0951 hours
1051 hours
60.0 minutes
1035 hours
1045 hours
10.0 minutes

0.84

95.63
49.9
89.9

27.50

-0.55

27.46
0.80

27.56

1.4
19.4
5.6
29.00
27.74

°F

206
206
209
212
216

inches

sq. feet
degrees F
inches Hg
inches H20
inches Hg
inches K20
inches Hg

percent
percent

ppm
g/g-mole-dry
g/g-mole-wet

VELOCITY TEMPERATURE

TOTAL VOLUME (scf): 3.76 ORIFICE PRESSURE:
PERCENT MOISTURE: 11.47 METER PRESSURE:
Bws: 0.1147
INIT. METER VOLUME: 309.100 AVERAGE CONC. C02:
FINAL METER VOLUME: 342.157 AVERAGE CONC. 02:
VOLUME SAMPLED: 33.057 AVERAGE CONC. £O:
STD VOLUME (dscf): 29.031 MOLECULAR WE [GHT:
SID VOLUME (dscm): 0.822 MOLECULAR WEIGHT:
Y FACTOR: 0.993 '
SAMPLE VELOCITY TEMPERATURE SAMPLE
POINT v H20 °F POINT " H20
W1 0.48 208 s 1 0.43
2 0.63 208 2 . 0.72
3 0.60 207 3 0.58
4 0.54 208 4 0.62
5 0.50 211 5 0.50
) 0.49 213 6 0.60
7 0.53 214 7 .54
8 0.47 214 8 0.43

STACK GAS TEMPERATURE:
AVERAGE VELOCITY HEAD:
STACK GAS VELOCITY:
STACK GAS AIR FLOW:

211.1 degrees F
0.539 inches H20

148050 acf/min

671.1 degrees R

49.5 ft/sec
94634 dscf/min

22




METHODS 1, 2, 3A AND &
AM TEST-AIR QUALITY, INC.

FILE NAME: R3I29\LPM4RS LAB #: 8841a

CLIENT: Louisiana-Pacific Corp. METHOD & START TVIME: 1115 hours
LOCATION: Chileo, [daho METHOD & STOP TIME: 1215 hours
SAMPLE SITE: RTO Exhaust Stack SAMPLE LENGTH: 60.0 minutes
SAMPLE DATE: August 1, 1995 METHOD 2 START TIME: 1125 hours
RUN #: 3 - Method & METHOD 2 STOP TIME: 1135 hours
OPERATORS: Albertson/Clark SAMPLE LENGTH: 10.0 minutes

IMPINGER WEIGHTS

FINAL INITIAL NET PITOT TUBE Cp: 0.84
---------------- STACK DIAMETER 95.63 inches
704.8 640.7 64.1 STACK AREA: 49.9 sq. feet
650.1 642.7 7.4 METER TEMPERATURE: 96.5 degrees F
537.7 536.7 1.0 BAROMETRIC PRES.: 27.50 inches Hg
840.0 834.6 5.4 STATIC PRESSURE: -0.55 inches H20
TOTAL H20 GAIN: 77.9 STACK PRESSURE: 27.46 inches Hg
TOTAL VOLUME (scf): 3.67 ORIFICE PRESSURE: 0.70 inches H20
PERCENT MOISTURE: 11.74 METER PRESSURE: 27.55 inches Hg
BWs: 0.1174
INIT. METER VOLUME: 342.376 AVERAGE CONC. CO2: 1.4 percent
FINAL METER VOLUME: 374.218 AVERAGE CONC. 02: 18.6 percent
VOLUME SAMPLED: 31.842 AVERAGE CONC. CO: 9.5 ppm
STD VOLUME (dscf): 27.625 MOLECULAR WEIGHT: 28.97 g/g9-mole-dry
STD VOLUME (dscm): 0.782 MOLECULAR WEIGHT: 27.68 gf9-mole-wet
Y FACTOR: 0.993
SAMPLE VELOCITY TEMPERATURE SAMPLE VELOCITY TEMPERATURE
POINT " K20 °F POINT " H20 °F
w1 0.40 208 s 1 0.48 209
2 0.63 208 2 0.67 209
3 0.69 209 3 0.63 212
4 0.48 21 4 0.54 215
5 0.46 212 5 0.46 2146
& 0.52 213 6 0.53 216
7 0.50 213 7 0.48 215
8 0.43 214 8 0.45 215
STACK GAS TEMPERATURE: 212.2 degrees F 672.2 degrees R
AVERAGE VELOCITY HEAD: 0.519 inches H20
STACK GAS VELOCITY: 48.6 ft/sec

STACK GAS AIR FLOW: 145534 acf/min 92603 dscf/min




FILE NAME:
CLIENT:
LOCATION:
SAMPLE SITE:
SAMPLE DATE:
RUN #:
OPERATORS:

METHODS 1, 2, 3A AND &4
AM TEST-AIR QUALITY, INC.

R3ZF\LPM4RA

Louisiana-Pacifi¢c Corp.

Chilco, ldaho

RTO Exhaust Stack
August 1, 1995

4 - Method 4
Albertson/Clark

IMPINGER WEIGHTS

FIKAL  INITIAL NET
704.8 640.7 641
650.1 642.7 7.4
537.7 536.7 1.0
840.0 834.6 5.4
TOTAL H20 GAIN: 77.9

TOTAL VOLUME (scf):
PERCENT MOISTURE:
Bws:

INIT. METER VOLUME:
FINAL METER VOLUME:
VOLUME SAMPLED:

STD VOLUME (dscf):
$TD VOLUME (dscm):

3.67
11.74
0.1174

342.376
374.218
31.842
27.625
0.782

Y FACTOR:

0.993

LAB #:

METHOD & START TIME:
METHOD 4 STOP TIME:
SAMPLE LENGTH:
METHOD 2 START TIME:
METHOD 2 STOP TIME:
SAMPLE LENGTH:

PITOT TUBE Cp:
STACK DIAMETER
STACK AREA:

METER TEMPERATURE:
BAROMETRIC PRES.:
STATIC PRESSURE:
STACK PRESSURE:
ORIFICE PRESSURE:
METER PRESSURE:

AVERAGE CONC. C02:
AVERAGE CONC. D2:
AVERAGE CONC. CO:
MOLECULAR WEIGHT:
MOLECULAR WEIGHT:

8841b
1115
1215
66.0
1206
1216
10.0

G.84
95.63
49.9
96.5
27.50
-0.52
27.46
0.70
27.33

1.7
18.0
26.4

28.99
27.70

hours
hours
minutes
hours
hours
minutes

inches

sq. feet
degrees F
inches Hg
inches H20
inches Hg
inches H20
inches Hg

percent
percent

ppm
g/g-mole-dry
g/g-mole-wet

SAMPLE VELOCITY TEMPERATURE
POINT " H20 °F
W1 D.45 211

2 0.54 215

3 0.62 216

4 0.60 218

5 0.56 221

-] 0.50 220

7 0.50 220

8 0.44 219

SAMPLE
POINT

0.49
0.53
¢.61
0.65
0.50
0.46
0.49
0.44

3 =~ Ov WA B W N

°F

215
218
219
219
220
220
219
218

VELGCITY TEMPERATURE
" R20

STACK GAS TEMPERATURE:
AVERAGE VELOCITY HEAD:
STACK GAS VELOCITY:
STACK GAS AIR FLOW:

218.0 degrees F
0.522 inches HZ20

146554 acf/min

49.0

678.0 degrees R

ft/sec

92460 dscf/min

24
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METHODS 1, 2, 3A AND &
AM TEST-AIR QUALITY, INC.

FILE NAME:  R329\LPM4R5 LAB #: 8842a
CLIENT: Louvisiana-Pacific Corp. METHOD 4 START TIME: 1245 hours
LOCATION: Chilco, ldaho METHOD & STOP TIME: 1345 hours

SAMPLE SITE: RTQ Exhaust Stack SAMPLE LENGTH: 60.0 minutes

SAMPLE DATE: August 1, 1995 METHOD 2 START TIME: 1250 hours
RUN #: 5 - Method & METHOD 2 STCP TIME: 1300 hours
OPERATORS:  Albertson/Clark SAMPLE LENGTH: 10.0 minutes
IMPINGER WEIGHTS
FINAL INITIAL NET PITOT TUBE Cp: 0.84
---------------- STACK DIAMETER 95.63 inches
772.4 704.5 67.9 STACK AREA: 49.9 sq. feet
860.7 654.1 6.6 METER TEMPERATURE: 90.0 degrees F
$56.6 555.9 0.7 BAROMETRIC PRES.: 27.50 inches Hg
834.7 830.3 4.4 i STATIC PRESSURE: -0.50 inches H20
TOTAL H20 GAIN: 79.6 STACK PRESSURE: 27.46 inches Hg
TOTAL VOLUME (scf): 3.75 ORIFICE PRESSURE: 0.70 inches H20
PERCENT MOISTURE: 12.10 METER PRESSURE: 27.55 inches Hg
Bws: 0.1210
INIT. METER VOLUME: 374.419 AVERAGE CONC. €O02: 1.3 percent
FINAL METER VOLUME: 405.485 AVERAGE CONC. 02: 15.7 percent
VOLUME SAMPLED: 31.066 AVERAGE CONC., CO: 20.1 ppm
STD VOLUME (dscf): 27.270 MOLECULAR WEIGHT: 28.84 g/g-mole-dry
$TD VOLUME (dscm}: 0.772 MOLECULAR WEIGHT: 27.53 g/g9-mole-wet
Y FACTOR: 0.993
SAMPLE VELOCITY TEMPERATURE SAMPLE VELOCITY TEMPERATURE
POINT " H20 °F POINT " H20 °F
W1 0.54 217 5 1 0.41 209
2 0.50 219 2 0.72 210
3 0.66 220 3 0.73 212
4 0.60 221 4 0.70 212
~ 5 0.57 218 5 0.55 212
& 0.53 218 [} 0.43 214
7 0.50 218 7 0.45 215
8 0.44 220 8 0.44 214

215.6 degrees F 675.6 degrees R

0.550 inches H20

STACK GAS TEMPERATURE:
AVERAGE VELOCITY HEAD:
STACK GAS VELOCITY:
STACK GAS AIR FLOM:

50.3 ft/sec

150614 acf/min 94978 dscf/min




METHODS 1, 2, 3A AND 4
AM TEST-AIR QUALITY, INC.

FILE NAME:  R329\LPM4RS

CLIENT: Louisiana-Pacific Corp.

LOCATION: Chilco, Ildaho
SAMPLE SITE: RTO Exhaust Stack
SAMPLE DATE: August 1, 1995
RUN #: 6 - Method 4
OPERATORS:  Albertson/Clark

IMPIHGER WEI1GHTS
FINAL  INITIAL NET

LAB #:

METHOD & START TIME:
METHOD & STOP TIME:
SAMPLE LENGTH:
METHOD 2 START TIME:
METHOD 2 STOP TIME:
SAMPLE LENGTH:

PITOT TUBE Cp:
STACK DIAMETER
STACK AREA:

884z7b
1245 hours
1345 hours
60.0 minutes
1337 hours
1347 hours
10.0 minutes

0.84
95.63 inches
49.9 sq. feet
90.0 degrees F
27.50 inches Hg
-0.54 inches H20
27.46 inches Hg
0.70 inches H20
27.55 inches Hg

1.3 percent
18.8 percent
10.1 ppm
28.96 g/g-mole-dry
27.63 g/g-mole-wet

VELOCITY TEMPERATURE

°F

215
218
218
217
219
220
220

660.7 854.1 6.6 METER TEMPERATURE:
556.6 555.9 0.7 BAROMETRIC PRES.:
834.7 830.3 4.4 STATIC PRESSURE:
TOTAL H20 GAIN: 79.6 STACK PRESSURE:
TOTAL VOLUME (scf): 3.7% ORIFICE PRESSURE:
PERCENT MOISTURE: 12.10 METER PRESSURE:
Bws: 0.1210
INIT. METER VOLUME: 374.419 AVERAGE CONC. CO2:
FINAL METER VOLUME: 405,485 AVERAGE CONC. 02:
VOLUME SAMPLED: 31.066 AVERAGE CONC. CO:
STD VOLUME (dscf): 27.270 MOLECULAR WEIGHT:
STD VOLUME (dscm): 0.772 MOLECULAR WEIGHT:
Y FACTOR: 0.993
SAMPLE VELOCITY TEMPERATURE SAMPLE
POINT " H20 °F POINT " W20
w1 0.47 218 s 1 0.44
2 0.65 216 2 0.72
3 0.560 216 3 0.75
4 0.60 215 4 0.67
5 0.46 215 5 0.52
6 0.57 219 6 0.63
7 0.55 220 7 0.50
8 0.42 220 B 0.41

220

STACK GAS TEMPERATURE:
AVERAGE VELOCITY HEAD:
STACK GAS VELOCITY:
STACK GAS AIR FLOW:

217.9 degrees F
0.555 inches H20

1513560 acf/min

677.9 degrees R

50.6 ft/sec
95113 dscf/min

26
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METHODS 1, 2, 3A AND &
AM TEST-AIR QUALITY, INC.

FILE NAME: RIZP\LPMLRT LAB #: 8843a

CLIENT: Louisiana-Pacific Corp. METHOD 4 START TIME: 1420 hours
LOCATION: Chilco, Idaho METHOD & STOP TIME: 1520 hours
SAMPLE SITE: RTO Exhaust Stack SAMPLE LENGTH: 60.0 minutes
SAMPLE DATE: August 1, 1995 METHOD 2 START TI1ME: 1425 hours
RUN #: 7 - Method & METHOD 2 STOP TIME: 1435 hours
QOPERATORS = Albertson/Clark SAMPLE LENGTH: 10.0 minutes

IMPINGER WEIGHTS

FINAL INITIAL NET PITOT TUBE Cp: 0.84
----------------- STACK DIAMETER 95.63 inches
754.1 704.8 49.3 STACK AREA: 49.9 sq. feet
655.0 650.1 4.9 METER TEMPERATURE: 89.5 degrees F
538.7 537.7 1.0 BAROMETRIC PRES.: 27.50 inches Hg
844.8 840.0 4.8 STATIC PRESSURE: -0.60 inches He2o
TOTAL H20 GAIN: 60.0 STACK PRESSURE: 27.46 inches Mg
TOTAL VOLUME {scf): 2.83 ORIFICE PRESSURE: 0.70 inches H20
PERCENT MOISTURE: 9.42 METER PRESSURE: 27.55 inches Hg
Bws: 0.0942
INIT. METER VOLUME: 405.800 AVERAGE CONC. CO2: 1.0 percent
FINAL METER VOLUME: 436,775 AVERAGE CONC. 02: 19.3 percent
VOLUME SAMPLED: 30.975 AVERAGE CONC, CO: 4.1 ppm
STD VOLUME (dscf}: 27.215 MOLECULAR WEIGHT: 28.93 g/g-mote-dry
STD VOLUME (dscm): 0.771 MOLECULAR WEIGHT: 27.90 g/g-mole-wet
Y FACTOR: 0.953 )
SAMPLE VELOCITY TEMPERATURE SAMPLE VELOCITY TEMPERATURE
POINT " 420 °F POINT " H20 °F
vt 0.40 217 $ 1 0.40 209
2 0.64 216 2 0.63 212
3 0.58 217 3 0.62 212
4 0.57 218 4 0.67 2N
5 0.55 218 5 0.50 21
[ 0.59 217 -] 0.63 214
7 0.52 216 7 0.58 218
& 0.47 215 a 0.53 217
STACK GAS TEMPERATURE: 214.9 degrees F 674.9 degrees R
AVERAGE VELOCITY HEAD: 0.552 inches HZ20
STACK GAS VELOCITY: 50.1 ft/sec

STACK GAS AIR FLOW: 149872 acf/min 97467 dscf/min




FILE NAME:
CLIENT:
LCCATION:

METHODS 1, 2, 3A AND &
AM TEST-AIR QUALITY, INC.

R3IZI\LPM4LRE
Louisiana-Pacific Corp.
Chilce, ldaho

LAB #:
METHOD 4 START TIME:
METHOD 4 STCP TIME:

SAMPLE SITE: RTO Exhaust Stack
SAMPLE DATE: August 1, 1995
RUN #: 8 - Method 4
OPERATORS:  Albertson/Clark

IMPINGER WEIGHTS
FINAL  INITIAL NET

SAMPLE LENGTH:
METHOD 2 START TIME:
METHOD 2 STOP TiIME:
SAMPLE LENGTH:

PITOT TUBE Cp:
STACK DIAMETER
STACK AREA:

8843b
1420
1520
60.0
1506
1516
10.0

0.84
95.63
49.9
89.5
27.50
-0.60
27.46
0.70
27.55

1.1
18.2
7.9
28.90
27.88

°F

213
216
219
220
219
220
220

28

hours
hours
minutes
hours
hours
minutes

inches

sq. feet
degrees F
inches Hg
inches H20
inches Hg
inches H20
inches Hg

percent
percent

Ppm
g/g-mole-dry
g/g-mole-wet

VELOCITY TEMPERATURE

655.0 650.1 4.9 METER TEMPERATURE:
538.7 537.7 1.0 BAROMETRIC PRES.:
844.8 840.0 4.8 STATIC PRESSURE:
TOTAL H20 GAIN: 60.0 STACK PRESSURE:
TOTAL VOLUME (scf): 2.83 ORIFICE PRESSURE:
PERCENT MOISTURE: 9.42 METER PRESSURE:
Bws: 0.0942
INIT. METER VOLUME: 405.800 AVERAGE CONC. CO2:
FINAL METER VOLUME: 436,775 AVERAGE CONC. 02:
VOLUME SAMPLED: 30.975 AVERAGE CONC. CO:
STD VOLUME (dscf): 27.215 MOLECULAR WEIGHT:
STD VOLUME (dscm): 0.771 MOLECULAR WEIGHT:
Y FACTOR: 0.993
SAMPLE VELOCITY TEMPERATURE SAMPLE
POINT " H20 °F POINT " H20
w1 0.45 216 s 1 0.50
2 0.58 220 2 0.64
3 0.63 220 3 0.30
4 0.60 208 4 0.72
5 0.60 221 5 0.55
6 0.58 220 6 0.54
7 0.5 219 7 0.50
8 0.48 218 8 0.48

219

STACK GAS TEMPERATURE:
AVERAGE VELOCITY HEAD:
STACK GAS VELOCITY:
STACK GAS AIR FLOW:

218.0 degrees F
0.56%9 inches H20

152592 acf/min

678.0

51.0
98778

degrees R

ft/sec
dscf/min




METHODS 1, 2, 3A AND 4
AM TEST-AIR QUALITY, I[NC.

FILE NAME: R3I29\LPM4RY
CLIENT: Louisiana-Pacific Corp.
LOCATION: Chilco, ldaha

SAMPLE SITE: RTO Exhaust Stack
SAMPLE DATE: August 1, 1995
RUN #: 9 - Method 4
OPERATORS:  Albertson/Clark

IMPINGER WEIGHTS

LAB #:

METHOD & START TIME:

METHOD & STOP TIME:
SAMPLE LENGTH:

METHOD 2 START TIME:

METHOD 2 STOP TIME:
SAMPLE LENGTH:

PITOT TUBE Cp:
STACK DIAMETER
STACK AREA:

METER TEMPERATURE:

BAROMETRIC PRES.:
STATIC PRESSURE:
STACK PRESSURE:
CRIFICE PRESSURE:
METER PRESSURE:

AVERAGE CONC. COD2:

AVERAGE CONC. 0Q2:
AVERAGE CONC. CO:
MOLECULAR WEIGHT:
MOLECULAR WEEIGHT:

88445
1545
1645
60.0
1550
1600
10.0

0.84
95.63
49.9
94.8
27.50
-0.53
27.46
0.70
27.55

0.9
19.4
3.6
28.92
28.04

29

hours
hours
minutes
hours
hours
minutes

inches

sq. feet
degrees F
inches Hg
inches H20
inches Hg
inches H20
inches Hg

percent
percent

ppm
g/g-mole-dry
g/g-mole-wet

FINAL INITIAL NET
812.7 772.4 40.3
664.3 660.7 3.6
557.0 556.6 0.4
840.0 834.7 5.3
TOTAL H20 GAIN: 4.6
TOTAL VOLUME (scf): 2.34
PERCENT MOISTURE: 8.04
Bws: 0.0804
INIT. METER VOLUME: 437.080
FINAL METER VOLUME: L67.827
VOLUME SAMPLED: 30.747
STD VOLUME {dscf}: 26.757
STD VOLUME (dscm): 0.758
Y FACTOR: 0.993
SAMPLE VELOCITY TEMPERATURE
POIRT " H20 °F
w1 0.49 215
2 ¢.58 215
3 0.66 217
4 0.60 217
5 0.57 218
& 0.49 218
7 0.52 219
8 0.50 220

SAMPLE
POINT "

O ~N O o~W N -

H20

0.46
0.65
0.7
0.54
0.56
0.62
0.55
0.43

°F

217
217
216
218
220
220
220
218

VELOCITY TEMPERATURE

STACK GAS TEMPERATURE:
AVERAGE VELOCITY HEAD:
STACK GAS VELOCITY:
STACK GAS AIR FLOW:

217.8 degrees F
0.556 inches H20

150299 acf/min

677.8

50.2
98820

degrees R

ft/sec
dscf/min




METHODS 1, 2, 3A AND 4
AM TEST-AIR QUALITY, INC.

B844b
1545
1645
60.0
1635
1645
10.0

0.84
$5.63
49.9
94.8
27.50
-0.57
27.46
0.70
27.55

1.0
19.6
2.7
28.94
28.06

°F

218
220
220
219
219
218
218

30

hours
hours
minutes
hours
hours
minutes

inches

sq. feet
degrees F
inches Hg
inches H20
inches Hg
inches H20
inches Hg

percent
percent

ppm
g/g-mole-dry
g/g-mole-wet

VELOCITY TEMPERATURE

FILE NAME: R3I2F\LPM4R1O LAB #:
CLIENT: Louisiana-Pacific Corp. METHOD 4 START TIME:
LOCATION: Chilco, ldaho METHOD 4 STOP TIME:
SAMPLE SITE: RTO Exhaust Stack SAMPLE LENGTH:
SAMPLE DATE: August 1, 1995 METHCD 2 START TIME:
RUN #: 10 - Method 4 METHOD 2 STOP TIME:
OPERATORS: Albertson/Clark SAMPLE LENGTH:
IMPINGER WEIGHTS
FINAL INITIAL NET PITOT TUBE Cp:
----------------- STACK DIAMETER
812.7 772.4 40.3 STACK AREA:
664.3 660.7 3.6 METER TEMPERATURE:
357.0 556.6 0.4 BAROMETRIC PRES.:
840.0 834.7 5.3 STATIC PRESSURE:
TOTAL H20 GAIN: 49.6 STACK PRESSURE:
TOTAL VOLUME {scf): 2.34 ORIFICE PRESSURE:
PERCENT MOISTURE: 8.04 METER PRESSURE:
Bws: 0.0804
INIT. METER VOLUME: 437.080 AVERAGE CONC. CO02:
FINAL METER VOLUME: 457.827 AVERAGE CONC. 02:
VOLUME SAMPLED: 30.747 AVERAGE CONC. CO:
STD VOLUME (dscf): 256.757 MOLECULAR WEIGHT:
STD VOLUME (dscm): 0.738 i MOLECULAR WEIGHT:
Y FACTOR: 0.993
SAMPLE VELOCITY TEMPERATURE SAMPLE
POINT " H20 °F POINT " H20
W1 0.45 217 s 1 0.49
2 0.58 217 2 0.66
3 0.62 217 3 0.7%
4 0.60 217 4 0.70
5 0.55 215 5 0.52
6 0.56 215 [ 0.53
7 0.53 214 7 0.55
& 0.46 214 8 0.55

218

STACK GAS TEMPERATURE:
AVERAGE VELOCITY HEAD:
STACK GAS VELOCITY:
$TACK GAS AIR FLOW:

217.3 degrees §
0.5548 inches H20

151873 acf/min

677.3

50.7
99927

degrees R

ft/sec
dscf/min




FILE NAME:  R3IZP\LPM4R1T1
CLIENT: Louisiana-Pacific Corp.
LOCATION: Chilco, ldahe

SAMPLE SITE:
SAMPLE DATE:
RUN #:
OPERATORS:

METHODS 1, 2, 3A AND &
AM TEST-AIR QUALITY, INC.

RT0O Exhaust Stack
August 1, 1995

11 - Method 4
Albertsen/Clark

IMPINGER WEIGHTS

LAB #:

METHOD 4 START TIME:

METHOD 4 STOP TIME:
SAMPLE LENGTH:

METHOD 2 START TIME:

METHOD 2 STOP TIME:
SAMPLE LENGTH:

PITOT TUBE Cp:
STACK DIAMETER
STACK AREA:

METER TEMPERATURE:
BAROMETRIC PRES.:
STATIC PRESSURE:
STACK PRESSURE:
ORIFICE PRESSURE:
METER PRESSURE:

AVERAGE CONC. CO2:
AVERAGE CONC. 02:
AVERAGE CONC. CO:
MOLECULAR WEIGHT:
MOLECULAR WEIGHT:

8845a
1715 hours
1815 hours
0.0 minutes
1720 hours
1730 hours
10.0 minutes

0.84
95.63 inches
49.9 sq. feet
97.3 degrees F
27.40 inches Hg
-0.52 inches K20
27.36 inches Hg
0.70 inches H20
27.45 inches Hg

1.2 percent

19.4 percent

3.7 ppm
28.97 g/g-mole-dry
27.90 g/g-mole-wet

FINAL INITIAL NET
803.1 754.1 49.0
661.1 655.0 6.1
539.5 538.7 0.8
849.9 844.8 5.1
TOTAL H20 GAIN: 61.0
TOTAL VOLUME (scf): 2.88
PERCENT MOISTURE: 9.77
BWs: 0.0977
INIT. METER VOLUME: 469.796
FINAL METER VOLUME: 500.580
VOLUME SAMPLED: 30.784
STD VOLUME (dscf): 26.572
STD VOLUME (dscm): 0.753
Y FACTOR: 0.993
SAMPLE VELOCITY TEMPERATURE
POINT " H20 °F
W1 0.50 216
2 0.62 216
3 0.62 217
4 0.65 217
5 0.55 217
& 0.59 218
7 0.52 218
a 0.48 217

SAMPLE VELOCITY TEMPERATURE
POINT " H20 °F
s 1 0.53 219

2 0.57 219

3 0.67 220

4 0.72 220

5 0.53 220

6 0.59 221

7 .57 220

8 0.46 219

STACK GAS TEMPERATURE:
AVERAGE VELOCITY HEAD:
STACK GAS VELOCITY:
STACK GAS AIR FLOW:

218.4 degrees F
0.571 inches H20

153108 acf/min

678.4 degrees R

51.2 ft/sec
98335 dscf/min

31




FILE NAME: R3I29\LPM4GR12
CLIENT: Louisiana-Pacific Corp.
LOCATION: Chilco, ldaho

SAMPLE SITE:
SAMPLE DATE:

METHODS 1, 2, 3A AND &
AM TEST-AIR QUALITY, INC.

RTO Exhaust Stack
August 1, 1995

LAB #:

METHOD 4 START TIME:

METHOD 4 STOP TIME:
SAMPLE LENGTH:

METHOD 2 START TIME:

8845b
1715
1815
60.0
1805
1815
10.0

0.84
95.63
49.9
97.3
27.50
-0.55
27.46
0.70
27.55

1.2
19.4
4.7
28.97
27.90

32

hours
hours
minutes
hours
hours
minutes

inches

sq. feet
degrees F
inches Hg
inches H20
inches Hg
inches H20
inches Hg

percent
percent

ppm
g/g-mole-dry
g9/9-mole-wet

VELOCITY TEMPERATURE

°F

214
216
216
217
216
216

RUN #: 12 - Method 4 METHOD 2 STOP TIME:
OPERATORS: Albertson/Clark SAMPLE LENGTH:
IMPINGER WEIGHTS
FINAL INITIAL NET PITOT TUBE Cp:
----------------- STACK DIAMETER
803.1 754.1 49.0 STACK AREA:
661.1 655.0 6.1 METER TEMPERATURE:
539.5 538.7 0.8 BARCMETRIC PRES.:
849.9 844.8 5.1 STATIC PRESSURE:
TOTAL H20 GAIN: 61.0 STACK PRESSURE:
TOTAL VOLUME (scf): 2.88 ORIFICE PRESSURE:
PERCENT MOISTURE: 9.73 METER PRESSURE:
Bws: 0.0973
INIT. METER VOLUME: 469.796 AVERAGE CONC. C0Z:
FINAL METER VOLUME: 500.530 AVERAGE CONC. 02:
VOLUME SAMPLED: 30.784 AVERAGE CONC. CO:
STD VOLUME (dscf): 26.669 MOLECULAR WEIGHT:
STD VOQLUME (dscm): 0.755 MOLECULAR WEIGHT:
Y FACTOR: 0.993
SAMPLE VELOCITY TEMPERATURE SAMPLE
POINT " Hao °F POINT " H20
Wt 0.42 210 s 1 0.50
2 Q.61 210 2 0.80
3 0.66 212 3 0.68
4 0.52 213 4 0.68
5 0.50 215 5 0.54
& 0.54 215 é 0.59
7 0.56 216 7 0.48
8 0.45 215 8 0.44

STACK GAS TEMPERATURE:
AVERAGE VELOCITY HEAD:
STACK GAS VELOCITY:
STACK GAS AIR FLOW:

214.5 degrees F
0.556 inches H20

150402 acf/min

674.5

50.3
97534

degrees R

ft/sec
dscf/min
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FILE NAME:
CLIENT:
LOCATION:

SAMPLE SITE:

RUN#

L VI Y I O L

-t ek b
Lt I =

RUN TIME

1000-1010
1035-1045
1125-1135
1206-1216
1250-1300
1337-1347
1425-1435
1506-1516
1550- 1600
1635-1645
1720-1730
1805-1815

STACX GAS TEMPERATURE COMPARISON

AM TEST - AIR QUALITY, INC.

RIZP\LPTEMP

Louisiana-Pacific Corporation

Chilco, Idaho
RTQ Exhaust Stack

AM TEST
TEMPERATURE
°F

LOUISTANA
PACIFIC
TEMPERATURE

°F

DIFFERENCE

8.2

45
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DAILY SUMMARY REFORT
RTO Stack HOURLY AVERAGES
LOUISIANA BACIFIC
Chilco, ID

REFORTING FERIDD August 1

Feriod co FLOW TENF CO
ppm kefm Deg-F £/HR
0:00 to 1:00 12.6 137.3 202.8 5. 352
1:00 to 2:00 10.5%5 139.0 201.3 4,542
2:00 to 3:00 12.4 134.6 201.4 5,190
3:00 ta 4:00 15.8 139.4 203.2 &.831
4:00 to S:00 6.7 137.4 202.8 2.877
5:00 to £:00 6.7 137.8 200.7 2.877
£:00 to 7:00 8.7 139.3 204.3 3.740
7:00 to 8:00 15.9 141.7 208.6 £.921
8:00 to 9:00 18.3 140.9 214.5 7.839
3:00 to 10:00 20.9 138.9 218.0 8.817
10:00 to 11:00 6.5 142.0 215.7 2.810
11:00 to 12:00 9.0 140.1 217.1 3.810
12:00 to 13:00 24.1 140.5 222.8 X10,207
13:00 to 14:00 11.1 144.6 223.8 4.817
14:00 to 15:00 3.9 144.3 220.2 1,704
15:00 to 16:00 4.8 140.0 219.6 2.029
16:00 to 17:00 3.1 145.6 216.2 1. 380
17:00 to 18:00 4,5 146.0 217.9 1.991
3:00 to 19:00 0.0% 0. 0% 0.0%  0.000%
: 1100 to 20:00 0.0% 0. 0% 0.0%  0.000%
! 20:00 to 21:00 0.0% 0.0% 0.0%  0.000%
. 21:00 to 22:00 0.0% 0. 0% 0.0%  0.000%
| 22:00 to 23:00 0.0% 0.0% 0.0%  0.000%
23:00 to 24:00 0.0% 0.0% 0.0%  0.000%

0:00 to 12:00 12.0 139.0 207.3 9.1
12:00 to 24:00 8.6 143.5 220.1 3.7
0:00 to 24:00 10.9 140.3 eii1.7 4.7

Averages
# Rad data not used for averages.




DAILY CO SUMMARY REFORT

REFORTING PERIOD
DAY: August 1

Hr. AVG. |
Read. Stal

e b

- o N = -
o e B OOt S
a ® g w g = « @ F » ®» p» B § B 5 w § =

OOOUIHCD\IJP‘HOUI&D&J\D\J\!\J@J&U]OW

-1.0 -1

RTO Stack CO ppm FIFTEEN MINUTE AVERAGES
LOUISIANA PACIFIC
Chilco, ID
TODAY'S DATE: 08-01-1935
TIME: 18:30:26

IFeriod | 15 | 30 ! 45 | 60
| | Read. Stat.| Read. Stat.| Read. Stat.| Kead. Stat
Hour 0O 10.7 0 { 12.0 0 i 13.1 01 14.5 0
Hour 11 $1.9 01 10.3 0 1 10.1 01 9.7 0
Howr 21 10,9 0 i 10.5 0} 1l4.2 01 14.0 0
Hour 3i 15.7 0| 15.8 0 | 20.7 O | 11.1 0
Hour 41 3.5 o014 &0 Ot 4.8 01! 6.7 0
Hour 5! 3.9 01 5.1 01 9.5 01 8.4 0
Hour &1 3.0 0| 7.8 0| 4.6 Q| 9.3 0
Hour 71 13.6 0 1 13.1 01 14.5 01 22.3 0
Howr 8! 19.6 01 16.7 0 | 14.1 01 22.5 0
Hour 91 19.4 01 33.7 01 19.¢ 01 0
Hour 101 {7.0]910 1 €.9 ot [&.2 0| 61 0
Hour 111 6.0 O I 01 [@9f90 1 12.0 0
Hour 12| 01 [23.1j%20 1 20.3 0| 0
Hour 131 Q206601 11,7 01 1.8 o ! [7.8)97 0
Hour 141 4.3 0 | 01 WB3901 3.5 0
Hour 151 [4.5] 0| [7:814201 3.5 0| % 0
Hour 16! T3.0j320 1 3.0 o0t 7132 O 330

pur 171 3.4 01 139 01 T[&7]43 01 6.0 0
Hour 181 [7.5] 01 [EEJRIO 1 -1.0 ~-11 -1.0 -1
Hour 191 -i.,0 -1t -1.0 -t 1 =-1.0 -1+ ~-1.0 -1
Hour 20! -1.0 -1 1 -1i.0 -1 1 -1.0 -1 1 -1.0 -1
Houwr 211 =1,0 -1 | =1.0 =11 =1.0 -1 1 -1.0 -1
Hour 221 =-1.0 -1 1 =-1.0 -1 =-1.0 -1 =-1.0 -t
Hour 231 -1.0 -11 -1.0 -1 14 -1.0 -t | -1.0 -1

Kur 27 0.1 pom CO
fun 3:89pm (0
Run = .2 pm CO
Pun 5 = 18,4 pom CO
fur b= 9.7 ppm CO
fun 7= 3.9 ppm L0

Run 8 = (.2 Fpn’lca
fun 9= 3.2 pom CO

fun 1
Kun 12

4.3 pom CO
= Flppm CO

7Y




DAILY FLOW SUMMARY REFORT

AVERA

GES

REPORTING PERIOD
DAY: August 1

&0 i Hr. AVG
Read. Stat.| Read. St
137.3 01 137.3
139.8 0t 139.0
136.1 01 134.6
137.6 01 139.4
137.9 01 137.4
141.7 0 1 137.8
141.1 01 139.3
141.9 0 | 141.7
140.3 0 1 140.9
140.9 0 1 138.9
136.8 01 142.0
143.1 01 140.1
141, 4 0 | 140.5
144,19 0 | 144,6
146.8 0 | 144.3
1139, & 0 ) 140.0
146.6 0 | 145.¢6
147.3 0 I 146.0

-1.0 ~-11 -1.0
-1.0 -t I -1.0
-1.0 -11 -1.0
-1.0 -1 1 -1.0
-1.0 -11 -1.0
-1.0 -1 i =-1.0

RTO Stack FLOW kefm FIFTEEN WMINUTE
LOUISTIANA PACIFIC
Chilco, ID
TODAY'S DATE: 08-01-1995
TIiME: 18:31:07

IPeriod | 15 i 30 !

| | Read. Stat.! Read. Stat.| Read.
Hour 01 139.¢0 0t 136.6 01 136.4
Hour 1| 141.1 0! 141.1 0 | 133.8
Hour 21 136.1 01 132.¢2 0 | 134.1
Hour 31 139.6 01 142.1 01 138.0
Hour 41 136.9 01 134.2 O 1 140,7
Hour 31 130.6 01 138.5 0 1 140.3
Hour &) 138.3 0 I 138.0 01 139.7
Hour 71 140.5 01 141.3 0 I 143.2
Hour 81 139.9 0 1 141.5 01 141.9
Hour 91 141.4 0§ 137.3 0 135.8
Hour 101 (T42.7) 0 1 145.5 0 1[143.2]
Hour 111 135.2 0 11338.8 Q0 | 143.3
Hour 121 0 i 140.6 O} 141.4
Hour 131 14P.9 0 | 144,1 0 | [i46,6]
Hour 141 144.8 4] I]TZS.B 0 | 142.2
Hour 15} 01 139.0 ¢ | T42.6
HYour 161 146.0 0 1 141.9 0 | _147.9
Aaur 17) 147.0 0 11152.@ 0 | 146.8
Hour 181 [T43.8] 0 | 136.7 01 -1.0
Hour 191 -1.0 -1t -1.0 -1 1 -1.0
Hour 201 -1.9 -1 1 -1.0 -1 1 =-1.0
Hour 211 -1.0 -1 1 -1.0 -1} -1.0
Hour 221 ~1.0 -1 -1.¢0 -1 1 -1.9
Hour 231 -1.0 -11 -1.0 -1 -1.0

R 1= 142, Kefm

Fun ) 143.2 Kb
Ban 3: 141 Kefm

Runt = 1385 Kefm
Q5= 1414 kefn
fun & = 146.6 ke
fun 7=142.9 et
Zur 7= 138.95cm
Tun 3= 139.6Kcém
Py 102 I4#9 fefm

Fun 11= 142.9 Kefm
Rur 132143, ke fm

49




RT8 Stack

DAILY TEMP SUMMARY REFORT

TEMF Deg-F FIFTEEM MINUTE AVERAGES

LOUISIANA PACIFIC

TODAY'S DATE: 08-01-19395

TIME:

IPeriod |
i i

15

Read.

Stat.

18:31:37

l
I

REFORTING PERIOD
DAY: August

&0

Read.

Stat.

I
}

He.
Read.

1

AVG, |
Stal

Hour Gl
Hour 11
Hour 21
Hour 3!
Hour 4}
Hour SI
Hour &1
Hour 7!
Hour 81
Hour 9I
Hour 101
Hour 11!

Houvr 12} [21€.°

Hour 131
Hour 141

Hour 151

Your 161
Adour 171

Hour 181

Houv 191
Houy 20f
Hour 211
Hour 221
Hour 231

200.8
203.0
200.4
202.4
205.0
202.4
204.0
206.9
¢i13.2
216.3

2i17.0

224.7
220.9

2l7.3
£18.3

-1.0
-1.0
-1.0
~-1.0
-1.0

Chilco, ID
30 I 4
Read. Stat.| Read.
202.7 o 1 20a.7
201.6 0 1 200.5
201.1 0 | 201.6
202. 4 0| 20a.7
204.1 0 1 201.4
200.8 01 199.3
203.1 01 204.3
207.3 0 | 208.5
215.9 0| 214.1
219.1 01 21%.2
215.1 0 1 [P14.8]
217.7 0 -
219.82 0 | 227.9
223. 4 0 ([822.4)
220. ¢ | .0
217.5 0 | 218.¢
215.3 0 1 ]e14.1)
0 | 215.8
ees. 0 0! -1.0
-i.0 -1 1! -1.90
-1.0 -11 -1.0¢
-1.0 -1 1 -1.0
-1.0 -11 -1.0
-1.0 -1 1 ~-1.0

Runl= M60°F
fund=214.8°F

Tun3:N76F

fund: 216.3°F
Ty 5= 8.0°F
s AD0F
fun€:9.7°F
Pun g * 225°F

N 0= 1°F

LnlA=220.7°F

S0
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AMT=ST

AIR QUALITY INC

Example Calculation of Bias Correction

Client: Loysinns-Beafoe GorporaBion Loeation: Chrjep, Trhin

Site Location: E Iﬁ) Elbﬂffit SZ@C&

Run #: 5

]

/i

-.'.} i~

Date: ¥

Cgas = (C-GCo) " (Cpa/(Ciy - Cy)

Cgas = Effluent gas concentration, dry basis, ppm

C = Average gas concentration indicated by analyzer, dry basis, ppm

C, = Average of initial and final system calibration bias check responses

for the zero gas, ppm

Cna = Actual concentration of the upscale calibration gas, ppm

Cn = Average of initial and final system calibration bias check responses

for the upscale calibration gas, ppm

= [20ppm- 001 (30.1/(300- 0.0
= 0.1 ppm () (bias corrected)

.‘J
by
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53
AMT=ST

AIR QUALITY INC.

Example Calculation of Gaseous Carbon Monoxide (CO) Emissions
client: Louisiara - orkie Corporaling

Location: _('})[] ch, Loako

Site Location: £]() Exhoust W(’/K

Run #: 5

Date: ﬁ{g[ ZQ“T

Emission Concentration Results

instrument averaged &Lppm carbon monoxide (CO) during the run

ppm * {(20.9 - ¥ 02) = ZZ{(Z ppm CO @ % 02
{(20.9 - %5 O3)
). | ppm * 28.01 g/g-mole * 273.15 °K * 1000 1 ¢ 1 = 0 0A3 g/m? co
22.414 L/g-mole 253.15 °K 1 md 10° ppm

Emission Rate Results

N0023g/m3 «+ __ 1 m*__ + 94928  dscf » 6o min* _11b - 83 1b/hr co

35.31 ft? min hr 453.6 g

@2 1b+ 24 hrs * 365 days * _1 ton _ =.30.3 tons/yr co

hr day yr 2000 lbs
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CONTINUOUS EMISSION MONITORING SYSTEM (CEMS) 1
RELATIVE ACCURACY TEST AUDIT (RATA)
AM TEST - AIR QUALITY, INC.
RTO ExhoustSioek
Client  Lpuisioiia - farsfir, Corgeraliny)__ Location [hyln, Thahy
Monitor Manufacturer 77{010 Fnviransiiig) Model No. 4§
Type of Monitar (02, S02, NOx, CO etc.)  (Arbon Monoxids
Unit of Measurement (%, ppm, wet or dry basis} g7 d}"}/
CEMS Emission Standard (provide units) U/;;i’ ',-’5-,--‘?;;:’,’[(}
Measurement Principle {NDIR, ultraviolet, etc.) JDI/Q
Monitor System Type (extractive or in-situ)
Range of Instrument O—iﬂipfpm Span Gas Concentration é{i,?w
RELATIVE ACCURACY TEST
Run Reference Method CEMS Difference Difference
No. | Date Time Value Value Xi (Xi12
Jo/195 |97 5| 9. 9] 0. 0.0]
) o | 54 bl 05 0.25
A Tys | 95 2.9 04 0.3¢
. "9%a0| 264 2.3 0.2 004
o T e S 5 225
‘ i Tl o0 | a3 0.4 0.4
7| jys | 4] 39 ~0.2 0.04
S - /3¢ ?2_3(_)_ S B S L e s ot it S 1)
] A Y 12 0Y 0.1t
10 | 27 3.3 0.l 036
1 TPy 23 | 43 Ol 024
2N WQLQ 33 v ) 71 - Gt
Mean s §.34 £.30 b ~0.0
Sum of the Differences c [ 34
(Sum of the Differences)2 d 004

-} -
Runs 5 B.@d Id were rejected.
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EXAMPLE CALCULATION

CONFIDENCE COEFFICIENT AND RELATIVE ACCURACY
CONTINUOUS EMISSION MONITORING SYSTEM {(CEMS)

- AM TEST - AIR QUALITY, INC.

RT0 Extaus? Sk

Client  Loysiong - Hitibc Corppgliny . tocation (il THali

Date /195

Confidence Coefficient = CC
t_975 = 2.306
n=29

Xi = difference

Monitor 10 i tunrnmit] 46

Confidence _
Coefficient = _t.ers Vot Xiz) - (X
r.h/" n-1
=_2306 _ ~V9*r I - _p0Y4 = O.L/fnpmm
a+/9:1 "
b
% Accuracy = lMean of the Differencesl + CC ' ’
Mean of Reference Method Values * 100%

a

= _| -0.03 |+ 04
534
Accuracy = !Mean of the Differences[ + CC
{conc. basis)
= | ~0.02 [+ _o4
02 RATA Only;

Maximum Difference during RATA =

*100% = 4/

= [ ‘/ﬁnm (O

9]

%

)
d

C




5
EXAMPLE CALCULATION SHEET é
EPA METHODS 1, 2, 3A AND 4
FOR METHOO
. o
SUENT: 0] - . LOCATION: DATE:
Lowslana -Fucafit. Corporalion Chiite, Il 5//55

RUN #. ( LAB # §840 siwe wocanon: RT7 Evboust )22//{’

Dry Gas Volume - Equation 5-1
VMgig =17 847°R/"HgGconstany " VOlUMeE sampled*Yiacio*(Pg + AH/13.6)/{460 + Trm)

=17.647°R/"Hg" 31064 * 0.993* (92507 Hg + ( 0.7 H20/13 6))/(460 + 900° F)
= A2 470 dsct
dscm = 237 J7() dscf/35.31f13/m3 = (772 dscm

Moisture - Equation 5-2 and 5-3
~Vwgq =00471503/g* 29/  grams of H0 coliected in impingers = 3 75 sci

Bus = (375 sch/(3F5 scf + Q—r'.‘:??ﬁdsct):mo_
% Moisture = /0 1) % = B, * 100

Molecular weight - Equation 3-2

Mg =0.440%( /.3 %CO2) +0.320*(J§, 8 %02)+0.280*(100%- /3 %COp /8§ %Ox%CO+%N,))

- = 399 g/g-mole (dry)
= Mg * (1-Bug) + 18.0 " Bys = IR g/g-mole * (1- (/217 ) + 18.0 g/g-mole * 7,/2)4

= J+63  g/g-mole (wet) Fo = (20.9- )%0,/ %CO,= Qia’

Stack gas velocity and volumetric fiow rate - Equation 2-9 and 2-10

i

/g = 85.49* Cp* NAP * T / (Ms * Pg)
Vs =8549* 084 *\ 0555 * (FA9°R/(A2439/9-mole* 237 4 "Hg)
(L1290 F + 260)° R (27.50PB+ S 5YPs/13.6)
Vs = 30,4 ft/sec (std)
. Asd = 3800 * {1 - Bus) * Vs * A * (Tag/Ts) * (Ps / Psia) / 60 min/hr
Qsq = 3600 % (t - 0210} * 5. [pft/sec * 499 H2*(528°R/[,779° R) * (22Y4"Hg / 29.92"Hg) / 60

T 95,434/ wy
= 971]3 dscf/min (dry standard cubic feet per minute)

~efm = A(),{ f/sec* #99 t2* 60 sec/min
= 1513 () actm (actual cubic feet per minute)

;okinetic variation - Equation 5-8
.= 0.09450 * Vimigyg * T5 + [Ps * Vg * sample time * A, *(1 Buws))

7.09450 * dscf * o R/{ "Hg * ft/sec * min * h2 *(1 - )

{ Ndia/12/2)2Pi
[ = [){(2 %

- lof the above numbered equations are from the 40 CFR 60 and assume English units.

fchh\evword\D-plate\ M4 o)
Ay




Client  Lowmsigna-Faerkie Corparalisn

CONTINUQUS EMISSION MONITQORING SYSTEM (CEMS)
RELATIVE ACCURACY TEST AUDIT {RATA)

AM TEST - AIR QUALITY, INC.

Monitor Manufacturer Un/}"&)/&f IZ}".M_S

Type of Monitor (02, $02, NOx, CO etc.)

K70 Exhanst St

Clow

Location f,}'}f‘/'ﬁox,fé‘//?/?f)
Mode! No.

X

Unit of Measurement (%, ppm, wet or dry basis) J{'@CFM

CEMS Emission Standard (provide units)

Measurement Principle (NDIR, ultraviolet, etc.)

Monitor System Type (extractive or in-situ)

Range of Instrument

ultrasonic

Span Gas Concentration

RELATIVE ACCURACY TEST

Difference

Run Reference Method | CEMS Difference
No. Date Time Value Value Xi (Xi)2
| 805V 9980 | way 447 6.9 476!
) 7}‘3 ‘@5 Ny 43.2 49 24.0)
3 Tas | s JuL -4y 19.36.
‘ A | g 1285 4 651
. %0 | 1504 14 9.2 o
6 /’ jégw 514 164 44 23.04
7 y3s | 99 1429 20 49.00
Ly 1389 T
e T YR S
10 @%r 5.9 1429 4,0 10,00
o S0 (e g i OUOY.
12| Yy x| )50 J43.8 0.6 43.50
Mean a_ |49 .33 19312 v 4.3
Sum of the Differences c 377283
(Sum of the Differences)2 d 314.%)

Runs g,igﬂ/ﬂd {/{ were rejected.




EXAMPLE CALCULATION
CONFIDENCE COEFFICIENT AND RELATIVE ACCURACY
CONTINUQUS EMISSION MONITORING SYSTEM (CEMS)
AM TEST - AIR QUALITY, INC.

| | RIO Expaws] Stack
Client  Lomsiong-Faefic Corppralan  \ocation Lyl Tdne

pate  _@// /95 Monitor 1D_{Jnited Seserces 100

Confidence Coefficient = CC
to7s = 2.306

n=29

Xi = difference

Confidence
Coefficient

i

tos Vot U Xz - (X
- |

=_2306 ., ~9* 3283 - 3/90.8F =LY Kacflw

9-v9:-1
b
% Accuracy = lMean of the Differencesl + CC
Mean of Reference Method Values * 100%
= | 4.1 [+ /4
/L/935 *100% = 5‘/ %
b
Accuracy = fMean of the Differencesl + CC
{conc. basis) _
= | 4.3 [+ 14 = 2 Gcflmin
02 RATA Only:

‘v Maximum Difference during RATA =




5_? L

STACK SCHEMATIC AND LOCATION OF SAMPLE POINTS

client {60 sremp Afye. Lidi s
Location 3@1 C/A r/(/Ji‘j_,-‘D

LD~ oclracs 7
fo! ¥,
L _"Sau s fa

Sampling Location

Inside of far wall to outside
of port (distance, X)

Inside of near wall to outside

6,25

,ﬁjmﬁ-

I S
ﬁ/.cf;f

- /5

Y

———d

0.8

ava,

Port —f

)

of port (distance, Y) Schematic of Sampling
Location
Stack I.D. (distance X - distance Y)
ARG
1
032
2 105
3 94
4 .323
> 677
6 B 3
7 -
895 /. F
8 e D
768 70 7 &
9
10
11
12

CROSS SECTION

; DISTUABSANCE

=
td —T“"
[ 8
}
> e
pistance A L’d&w&&fq downstream

Distance B = _ UF JiznrTrs upstream

STACK, CONTROL DEVICE AND PROCESS
FLOW DIAGRAM

/ L TP
?/ ﬁ JM}M
ﬂ/)?’/?fa/&"{
&5 B {
diar’
L 7 N t)rﬂg‘ue(
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&6)9/{) METHOD 4 AND AIRFLOW SAMPLING DATA SHEET page of’
Client [ P CB,;,—M QA_FORMS _COMPLETED Start Time ()G !
Location T Stack Schematic Stop Time g s !
Sample site f [Q E :éll ‘(_' Sample Train Barometric

j_b . Pitot Tube Insp. Pressure "Hg_ 2740
Stack Diameter G5 6L Magnehelic Cal. Static Pres "H,0 '-‘S-g
Date -1-9s Temp. Probe Cal. Production Rate
Operators  p5{ q_ Gas Meter Calib.
Run I.D. 1. M

Box # ﬁ Z

EQUIPMENT CHECKS

Filter #

SAMPLING PARAMETERS

—~ 7
/.2 {""‘9

Final Initial Net % Moisture
Initial/Final Wt Wt . Wt Meter Temp.

Leak Rate cfm .00y / &7 gram gram gram | Stack Temp.

Leak Test Vacuum | / | #1 Imp. ZQ&;D"— = _ 5850 D HE | LY Y 4 N\G7%
Pitots, Pre Leak Ck #2 Imp.£S5¢./ - LY | = /0 4 Meter Box IDZJS M.
Pitots, Post Leak Ck #3 Imp. 5§2 9 5 53 .3 Z Pitot & Side §
Gas Sampling System #4 Imp. Thermocouple ID °
Integrated Bag #5 Imp. = Flow Meas. Device
Thermocouples @ °F |#6 5.6. 870 3 2313 = __ 2.4 Cp

Total H,0 Volume 28.8vgl K Factor
Dry Gas | Orifice Gas Pump. Imp. Pitot
Elap Meter Setting Meter Vac. Exit Reading Stack
Sample | Timej Reading [("H) "H50 | Temp °F Gauge Temp Sample| " P Temp
Point [Min.| Cu.Ft. | Actual | In oOut " Hg OF Point | “ H,0 °F
Mo [0 |2e9tc0 |, 30 [SRIQV] & )
- lo 314.9% Q9N | & 67 .
W 1o Yo 10 192 Gﬁ_ 55
% 1y.84% G2 Ko | 6 <&
Yo 11,270 g 62 | & 4
& B3, 715 9 199 | @ &0
bv {42,157 98 g @ 6L ’
33.657 97 _
) AN T {& py? Ty




METHOD 4 AND AIRFLOW SAMPLING DATA SHEET

584

6)

of

Page

Cllﬁ'-‘nt LL'U‘S‘M;\_ IJ{A{.\ L(

Location__{ L\¢s TD
Sampleé}i—:e QZb Q X Iﬂa sg"

Stack Dlameter

P

QA _FORMS COMPLETED

Stack Schematic

Sample Train

Pitot Tube Insp.
Magnehelic Cal.

—_

Start Time 1<
Stop Time__ {5
Barometric

Pressure “Hg 27 v

Static Pres "Hy0. ¢y

Date 8 i - C’\ Temp. Probe Cal. Production Rate
Operators O Gas Meter Calib.
Run I.D. ) -~ MY -
, Filter # Box # (3L SAMPLING PARAMETERS
EQUIBMENT CHECKS .
Final Initial Net % Moisture r//7
Initial/Final Wt Wt . Wt Meter Temp.
Leak Rate cfm ,0C2 [/ ccs" gram gram gram Stack Temp.
Leak Test Vacuum jp“ / " 41 Imp.'ZO_(é 07 = 641 O HE 1Ly
Pitots, Pre Leak Ck B2 Imp. L0y | -9 F = 7.4 Meter Box ID@ Q ;
Pitots, Post Leak Ck #3 I“‘P-£3Z-2' 36, F = 1 Pitot # Side #
Gas Sampling System #4 Imp. - = Thermocouple 1D
Integrated Bag #5 Imp. = Flow Meas. Device
Thermocouples @ °F {#6 5.G.840.0 -aji {e ﬂ Cp
Total Hy0 Volume '77 g| K Factor
Dry Gas | Orifice Gas Pump. Imp. Pitot
Elap Mekter | Setting Meter Vac. | . Exit Reading| Stack
Sample | Time| Reading [("H) "H;0 | Temp °F Gauge Temp Sample| ~ P Temp
Point |Min.{ Cu.Ft. | Actual | In oOut * Hg °F Point | " H,0 °F
Nl 29.2%¢ ) Q8197 | GG
lo 1%4). 270 M 48| & s
7o 12631945 el 6 |
27 1249, 467 nikr | ¢ 63
4o 1363330 L A 3o
-~ -
S0 |38 904 G jay | A <3
(v 3M28 G 1o <G
123V
31842 | 2
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METHOD 4 AND AIRFLOW SAMPLING DATA SHEET
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page ___ of’

DL
Y\
Q/HH() Evﬁn., ,;/

Client L::\J'\Slc-r-'h
Location_ (i o
Sample Site

St d
Stack Dlameter v Q:.;
Date c, V.95
Operators

EQUIPMENT CHECKS

OA FORMS COMPLETED

Stack Schematic
Sample Train
Pitot Tube Insp.
Magnehelic Cal.
Temp. Probe Cal.
Gas Meter Calib.

LTS

Filter # Box #

Start Time )44

Stop Time 13
Barometric
Pressure "Hg 5 C

Static Pres "Hzo‘\gz
Production Rate

SAMPLING PARAMETERS

/2.1

Final Initial Net % Moisture
Initial/Final We. Wt . We . Meter Temp.

Leak Rate cfm (o /[ M gram gram/ gram Stack Temp.

Leak Test Vacuum,q" / |p" #1 Imp. 222.4-204.5 = 4 25 & He ), (,$) Y | wa3
Pitots, Pre Leak Ck #2 Imp.£G0 7-654.1 = L.& Meter Box IDEN M.
Pitots, Post Leak Ck #3 Imp. 545 4?-225._,2 = &7 Pitot # Side ¢
Gas Sampling System #4 Imp. - = Thermocouple ID
Integrated Bag #5 Imp. - = Flow Meas. Device
Thermocouples @ °F |86 5.6.2 -520. 4 4 Cp

Total H,0 Volume g| K Factor
Dry Gas | Orifice Gas Pump. Imp Pitot
Elap] Meter | Setting Meter Vac. Exit Reading | sStack
Sample [ Time| Reading |("H} "H,0 | Temp Cp Gauge Temp Sample " P Temp
Point |Min.| Cu.Ft. | Actual { In Out * Hg °F Point | " H,0 OF
Vaih 0| © [T 1g [0 Gual | <2
(o 3,3 Q0 1% | 4 <2
10 R, Geo faldagof 53
2w _[39G. 945 o0 18 ¢ 53
9 RG99 .098 S 1% | g 59
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Location (.,
Sample
Stack Diameter I3 i

Date -} G5
Operators L
Run I.DM Qoo o4

Pitot Tube Insp.
Magnehelic Cal.

Temp. Probe Cal.
Gas Meter Calib._

METHOD 4 AND AIRFLOW SAMPLING DATA SHEET page ___ef
client_ouaes, e fie QA FORMS_COMPLETED start Time  [M70
s Stack Schematic Y Stop Time 15 2
ite E(‘a ,C’JZ’,LJ v~ Sample Train Barometric

Pressure "Hg 274y

. ‘—'_"T-\_-—-——-—
Static Pres "H,0 ‘*‘@

Production Rate

SAMPLING PARAMETERS

Filter # Box #
EQUIPMENT CHECKS
Final Initial Net t Mojisture 9ﬂ-_
Initial/Final Wt . WE. WL . Meter Temp.
Leak Rate cfm- 0ol /. e gram  gram gram Stack Temp.
Leak Test Vacuum_}n" / |n" #1 Imp. /5% 204 8 $i:ﬁ D HE_ | 6§ 893
Pitots, Pre Leak Ck #2 Imp. Y 3 9 Meter Box ID
Pitots, Post Leak Ck #3 Tmp. 538 Z 537, Z Pitot # Side #
Gas Sampling System #4 Imp. Thermocouple ID
Integrated Bag #5 Imp. Flow Meas. Device
Thermocouples @ °F |#6 s.6G. -840 (5] 4.8 Cp
Total H,0 Volume é,@_@l/g K Factor )
Dry Gas | Orifice Gas Pump . Imp. Pitot
Elap Meter Setting Meter Vac. Exit Reading Stack
Sample [ Time! Reading |{("H) "H,0 | Temp °p Gauge Temp Sample| " P Temp
Point |Min. Cu.Ft. Actual In Cut = Hg °fF Point | " H,0 Of
k0ot O 9l %0 0] [ fea] g |
lo_]4lo.00% g7} ¢ Gy
20 |Uik.020 So | # 63
2w 421,230 ST, S 63
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8’6}5/4/ METHOD 4 AND AIRFLOW SAMPLING DATA SHEET page — of

Client _Lﬂ),gmﬂ., Qt (. e QA FORMS COMPLETED Start Time $

Location (J'\e; 1D Stack Schematic Stop Time_ |44y

Sample Site ££Q E‘:é 7 :é Sample Train Barometric

j{ﬁ /3 Pitot Tube Insp. Pressure "Hg 27 v

stack Diameter 25 3" Magnehelic cal. Static Pres "Hp0— $73

Date %.- 1-4< Temp. Probe Cal. Production Rate

Operators  [Ji- Gas Meter Calib.

— —
Run I.D. ¢l  Roons :
Filter # Box # SAMPLING PARAMMETERS
EQUIPMENT CHECKS
Final Initial Net £ Moiscure g .0
Initial/Final Wt . Wt . Wt Meter Temp.

Leak Rate cfm'__gpg /_.0cS gram  gram gram Stack Temp.

Leak Test Vacuum )pn® _/_ )" #1 Imp.8(2.7 - 777 g = A03 | O He | o ¥ ook
Pitots, Pre Leak Ck #2 Imp. glg&é 5 = :3,@ Meter Box ID (2,,,0 e
Pitots, Post Leak Ck #3 Imp. 5570~éﬂ{2 b = _o-4 Pitot # Side #
Gas Sampling System #4 Imp. = Thermocouple ID
Integrated Bag #s Imp. = Flow Meas. Device
Thermocouples @ °r (#s 5.6.5840. O ggg, 7= _4£.3 Cp

Total Ho0 Volume 49,V g| K Factor
Dry Gas | Orifice Gas Pump. Imp Pitot
Elap Meter | Setting Meter Vac. Exit heading Stack

Sample ( Time| Reading |[{"H) *H,0 | Temp op Gauge Temp Sample TP Temp

Point |Min. Cu.Ft. Actual In Out " Hg OF Point | " H30 Of

A Pt 43 ofo | ) 3an | g 1 S

10 1447,303 qulaty g | 54 -

) I — ;

20_|H41. 444 g9t | @ (o0

30 [451.ud0 Vi8] g | 62

Yo 14N, bag ap hy | A G

~ 1.
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METHOD 4 AND AIRFLOW SAMPLING DATA SHEET

Page

§545”
!

Clientjiﬁuﬂ”cAh élL;E(L QA FORMS COMPLETED Starc Timgj]}{
Location__ (.., TP Stack Schematic 7~ Stop Time_ 1§14
Sample Site () 4A Sample Train Barometric

St Pitot Tube Insp. Pressure "Hg .50

Stack Diameter 3§:§é§(’ Magnehelic Cal. Static Pres "Hy0 ~. g0

Date  $.19% Temp. Probe Cal. Production Rate

Operators 9 Gas Meter Calib.

Run I.D. My Q-{ ) .

Filter # Box # SAMPLING PARAMETERS
EQUIPMENT CHECKS
Final Initial Net %t Moisture T8
Initial/Final Wt . Wt Wt Meter Temp.

Leak Rate cfm' L / ucj gram gra gram Stack Tenmp.

Leak Test Vacuum |i* / {& #1 Imp S23 /- 75'3 ﬁg D He | LS Y 943
Pitots, Pre Leak Ck #2 Imp éé&_é__ éﬁj & ! Meter Box ID(h) Mo
Pitots, Post Leak Ck #3 Imp. 533 ;5 5 38 Z oD Pitot § Side #
Gas Sampling System #4 Imp. Thermocouple ID
Integrated Bag #5 Imp. - Flow Meas. Device
Thermocouples @ °r l#6 s.G. = 5;; Cp

Total H,0 Volume &/ K Factor J
Dry Gas | Orifice Gas Pump . Imp. Pitot
Elap Meter Setting Meter Vac. Exit Reading Stack

Sample | Time| Reading |("H) "Hy0 | Temp op Gauge Temp Sample TP Temp

Point |Min. Cu.FL. Actual In Qut " Hg °F Point | " Hy0 °F
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 AMIEST ¢
SAMPLE TRAIN INFORMATION ' AIR QUALITY, INC

Fill out one sheet per site and per test type.

CLIENT: L@d’/_ﬁ@m& I% o) G el Cc s ﬁ
LOCATION: Chileo TD

SITE: K70 Zlo s XS £

TESTTEAM: 2T ¢ @ DA DATES): _ Q-—(~95~
RUN #5: / VZK re (a TYPE: M 5{

Probe/Filter Temperature: A8+25 F 320F Cther

Impinger Temperature: 1~"<68 F Other

THIMBLE: yes no NOZZLE TYPE: quartz steel £_—fohe
PROBE LINER: quartz glass “—5eel teflon

PROBE TYPE: /regular water-cooled

FRONT-HALF FILTER: yes Xno SIZE(mm): __90 __ 110 __125 __ other
FRONT-HALF FILTER MEDIA: quaniz fiber glass fiber teflon
SUPPCRT: stee! glassfrit ___ teflon GASKET: silicon teflon

BACK-HALF FILTER: yes X no :
BACK-HALF FILTER MEDIA: quartz fiber glass fiber telfon tared untared

NOTE: Show the back-half filter location with an arrow on the table below.

Nozzle/Probe Rinse
|Fiter ‘
#1 L /00 wu&g—aﬂﬂ
#2 DT 10 {
#3 MT - !
#4 SG — v
#5
#6
47

IF THIS INFORMATION IS NOT ACCURATE FOR ALL RUNS, NOTE ALL EXCEPTIONS.

(jaa\clexcehsampltm.xis] 1/27/94
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STACK SCHEMATIC AND LOCATION OF SAMPLE POINTS 7/

crient L00i<iiir Mutr it

Location C/’U/[/). If//ﬁjfﬂ

Sampling Location )?/—/) ,EX}:’J/JA/S'?( \?ﬁ/l{/

Inside of far wall to outside

of port (distance, X) /ﬁ/ gﬁ

Inside of near wall to ocutside

X

a9

Port —= Y

of port (distance, Y) é;j— Schematic of Sampling
Location
Stack I.D. (distance X - distance 2 )
95¢
1 S A TR T 3 ._',,',:'”......
(6.1 9543 [5.9F
2 -~
50.0 } Y753
3
§3.3 \ 29 (o
4
S
6
7
8
9
10
11
12
CROSS SECTION STACK, CONTROL DEVICE AND PROCESS
= FLOW DIAGRAM
OISTURBANCE
_fw.___
-]
Distance A = 4@9'@/}7&8]”5 downstream
Distance B = 45 sinmiters upstream




FILE NAME:
CLIENT:
LOCATION:

SITE LOCATION:
DATE:

TIME

RUN 1 - 0945-1015

945
948
947
948
949
8950
951
952
853
954
955
956
957
958
959
1000
1001
1002
1003
1004
1005
1006
1007
1008
1009
1010
1011
1012
1013
1014
1015

Average Run 1

GAS LOG MEASUREMENT DATA

AMB\EXCEL\ONEMINA\LPCHILCO
Louisiana-Pacific Corporation
Chilco, Idaho

RYQ Exhaust Stack

August 1, 1995

CARBON CARBCN
DIOXIDE OXYGEN MONOQXIDE -
(%) {%] {ppmj
1.6 19.2 11.8
1.6 19.2 13.2
1.6 19.3 13.9
1.6 19.2 12.1
1.7 19.1 14.9
1.7 19.1 15.1
1.7 19.1 14.7
1.6 19.2 15.7
1.4 19.4 10.7
1.5 19.3 9.3
1.4 19.4 9.2
i.4 19.4 7.0
1.4 19.3 8.4
1.3 19.4 7.3
1.4 19.4 6.1
1.5 19.3 8.9
1.4 19.4 8.0
1.4 19.3 7.6
1.4 19.4 8.1
1.3 19.5 5.7
1.3 19.5 6.0
1.3 19.5 6.3
1.4 19.4 52
1.4 19.4 7.4
1.2 19.5 6.3
1.4 19.4 5.0
1.4 19.3 7.7
1.4 19.4 6.5
1.6 19.2 8.3
1.5 19.3 10.4
1.5 19.3 8.7
1.5 19.3 9.2
(%) {%) (ppm)
CARBON OXYGEN CARBON
DIOXIDE MONOXIDE

74




TIME

RUN 2 -1030-1100

1030
1031
1032
1033
1034
1035
1036
1037
1038
1039
1040
1041
1042
1043
1044
1045
1046
1047
1048
1049
1050
1051
1052
1053
1054
1055
1056
1057
1058
1059
1100

Average Run 2

CARBON CARBON
DIOXIDE OXYGEN MONOXIDE
(%) {%) {ppm)
1.4 19.2 6.7
1.3 19.4 5.6
1.3 19.4 5.5
1.4 19.3 6.3
1.4 19.3 5.9
1.4 19.4 6.2
1.3 19.4 5.6
1.3 19.4 4.3
1.3 19.4 5.8
1.3 19.5 5.0
1.4 i9.4 4.6
1.5 19.3 6.6
1.4 19.4 5.7
1.4 19.4 5.6
1.4 19.4 6.9
1.3 19.5 4.9
1.5 19.3 5.6
1.4 19.4 6.3
1.4 19.4 5.0
1.4 19.4 5.9
1.3 19.4 5.3
1.4 19.4 4.4
1.4 19.4 5.7
1.4 19.4 4.9
1.4 19.4 5.4
1.4 19.4 6.5
1.3 19.4 5.5
1.3 19.4 5.4
1.3 19.% 5.3
1.3 19.4 4.3
1.4 19.4 5.7
1.4 19.4 5.6
(%) (%} {ppm)
CARBON OXYGEN CARBON
DIOXIDE MONOXIDE




TIME

RUN 3 -1115-1145

1115
11186
1117
1118
1119
1120
1121

1122
1123
1124
1125
1126
1127
1128
1129
1130
1131

1132
1133
1134
1135
1136
1137
1138
1139
1140
1141

1142
1143
1144
1145

Average Run 3

CARBON CARBON
DIOXIDE OXYGEN MONQOXIDE
{%) (%) {ppm)
1.3 18.5 6.3
1.3 18.5 7.0
1.3 18.5 8.0
1.3 18.6 6.8
1.3 18.6 7.7
1.3 18.7 7.2-
1.4 18.5 7.2
1.4 18.5 9.1
1.4 18.6 8.8
1.4 18.5 8.4
1.4 18.5 10.1
1.4 18.6 7.8
1.5 18.5 9.2
1.4 18.5 10.0
1.5 18.5 9.4
1.6 18.4 13.1
1.5 18.5 12.4
1.5 18.5 11.6
1.5 18.4 12.7
1.4 18.6 14.0
1.4 18.5 10.6
1.4 18.6 11.0
1.5 18.5 9.6
1.4 18.6 10.8
1.4 18.6 9.2
1.4 18.6 8.1
1.4 18.6 10.0
1.4 18.6 8.6
1.4 18.6 8.1
1.4 18.6 10.0
1.4 18.6 8.8
1.4 18.6 9.4
(%) (%) {ppm)
CARBON OXYGEN CARBON
DIOXIDE MONOXIDE

#




SAMPLING SYSTEM BIAS CHECK

Am Test-Air Quality, Inc.

L F Corpo.

o]
AVIT=ST

AIR QUALITY INC.

CLIENT:

LOCATION: L e D

SITE LOCATION: K70 Elbae A Stk

DATE: S—r-9¢§

RUNZ ! CONDITION:

START: & Q%

STOP: _/O 4 Initial { Final | Initial | Final |Upscale ‘Check.’
Zero | Zero | Span | Span.|Cal Gas| Analyzer| 'One -

Parameter Unit Check] Check| Check| Check| Value Range {Wet|Dry

Carbon Dioxide (CO2) % |o.o oo leol6 il|5798 [0~2F o

Oxygen (02) % 0.0 oo VSolrsol/sol jO-25 yid

Carbon Monoxide (CO) ppm  |©.0 |0.0 |30 2130.2|30.( |0~5e &

Sulfur Dioxide (502) ppm

Nitrogen Oxides (NOx) ppm

Total Reduced Sulfur (TRS as S02) ppom

Non-Methane Hydracarbons (NMHC) ppm

Tatal Hydrocarbons {THC) ppm

RUN #_2Z- CONDITION:

START: _/O 30 . R

sSTOP: _// 00 Initial | Final | Ipittal | Final {Upscale Check
Zero | Zero'| Span { Span | Cal Gas | Analyzer|. One. -

Parameter Unit [Check{Check|Check|Check| Value | Rarge |wet|ory

Carbon Dioxide (CO2) % oo |00 1460 1601598 [O-25 ]

Cxygen (02) % O0-0 0.0 /504501 /500 | o258 £

Carbon Monoxide (CO) ppm 1 0.0 0.5 [30.2 [3e¥ 20 -5 A

Suifur Dioxide (SO2) ppm Z99

Nitrogen Oxides (NOx) ppm

Total Reduced Sulfur (TRS as S02) ppm

Non-Methane Hydrocarbons (NMHC) ppm

Total Hydrocarbons (THC) _ppm

RUN#__3 CONDITION:

START: -

STOP: _// 456 Initial | Final | Initial | Final |Upscale Check
Zero | Zero | Span | Span | Cal Gas| Analyzer| One

Parameter Unit | Check|Check|{Check|Check| Value | Range |[wet|Dry

Carbon Dioxide (CO2) % C.0 |00 Lo I ocls 98lo-29 T

Oxygen (02) % |0.Olo-0l/i3.0tsp s 0(l 025 A

Carbon Monoxide (CO) pem  |B. 6 0.0 138.7 |129.5130., [0-50 P

Sulfur Dioxide (502) ppm '

Nitrogen Oxides {(NOx) ppm

Total Reduced Sulfur (TRS as S02) ppm

Non-Methane Hydrocarbons (NMHC) ppm

Total Hydrocarbons (THC) ppm

[aa\ciexcafiaschk]

e




CARBON CARBON
DIOXIDE OXYGEN MONOXIDE
TIME {%) (%] {ppm)

RUN 4 - 1200-1230

1200 1.7 17.8 21.9
1201 1.7 17.8 26.3
1202 1.7 17.8 234
1203 1.7 17.8 28.7
1204 1.7 17.9 255
1205 1.7 17.8 24.4 -
1206 i.8 17.8 29.1
1207 1.8 17.8 27.8
1208 1.7 17.9 27.0
1209 1.7 17.9 28.5
1210 1.8 17.8 28.8
1211 1.9 17.7 36.4
1212 1.8 17.8 34.1
1213 1.9 17.7 33.7
1214 1.8 17.8 42.4
1215 1.7 17.9 31.3
1216 1.6 18.0 26.4
1217 1.6 18.0 24,2
1218 1.7 17.9 22.5
1219 1.7 17.9 25.6
1220 1.7 17.9 27.7
1221 1.6 18.0 23.3
1222 1.7 18.0 19.7
1223 1.6 18.0 22.2
1224 1.6 18.0 21.2
1225 1.6 18.0 24.3
1226 1.6 18.0 22.6
1227 1.7 18.0 24.7
1228 1.5 18.1 23.0
1229 1.5 18.1 16.1
1230 1.6 18.0 19.2
Average Run 4 1.7 17.9 26.2
(%) (%) {(ppm)
CARBON OXYGEN CARBON

DIOXIDE : MONOXIDE




TIME

RUN 5 - 1245-1315

1245
1246
1247
1248
1249
1250
1251
1252
1253
1254
12556
1256
1257
1258
1259
1300
1301
1302
1303
1304
1305
1306
1307
1308
1309
1310
131
1312
1313
1314
1315

Average Run 5

CARBON CARBON
DIOXIDE OXYGEN MONQXIDE
{%] {%] {ppm}
1.3 15.2 18.3
1.3 15.1 21.4
1.2 15.3 24.0
1.3 15.3 20.2
1.3 156.2 22.9
1.3 15.3 20.9-
1.3 15.3 19.7
1.3 15.3 23.0
1.3 15.3 21.4
1.4 15.2 24.0
1.4 15.2 29.2
1.5 15.1 30.1
1.2 15.2 34.6
1.4 15.3 31.3
1.3 15.3 26.6
1.2 15.5 22.3
1.2 15.5 17.1
1.3 15.4 18.2
1.2 15.4 19.7
1.2 15.4 17.%
1.2 15.5 17.5
1.1 15.9 16.1
1.3 16.7 13.8
1.3 16.7 15.5
1.3 16.8 13.1
1.3 16.8 14.0
1.3 16.7 15.6
1.3 16.8 13.4
1.3 16.8 14.0
1.2 16.9 12.2
1.2 16.8 11.6
1.3 15.7 20.0
(%) {%) (ppm)
CARBON OXYGEN CARBON
DIOXIDE MONOXIDE

77




TIME

RUN 6 - 1330-1400

1330
1331
1332
1333
1334
13356
1336
1337
1338
1339
1340
1341
1342
1343
1344
1345
1346
1347
1348
1349
1350
1351
1352
1353
1354
1355
1356
1357
1358
1359
1400

Average Run 6

CARBON CARBON
DIOXIDE OXYGEN MONOQOXIDE
{%0) (%) {ppm)
1.6 18.6 21.2
1.6 18.5 17.5
1.5 18.6 15.9
1.4 18.7 13.0
1.5 18.7 11.6
1.5 18.6 14,2
1.6 18.6 13.1
1.5 18.6 14.0
1.5 18.7 14.7
1.4 18.7 12.0
1.4 18.7 12.8
1.3 18.9 10.9
1.3 18.8 8.5
1.3 18.8 9.7
1.2 18.9 8.1
1.3 18.8 7.5
1.3 18.9 9.1
1.3 18.9 7.3
1.3 18.8 8.7
1.1 19.0 7.8
1.1 19.0 14.6
1.2 19.0 6.7
1.2 19.0 6.1
1.3 18.9 7.0
1.3 18.9 7.9
1.2 19.0 6.0
1.1 19.0 5.9
1.1 19.1 b.2
1.2 19.0 4.9
1.2 18.9 6.6
1.1 19.1 5.3
1.3 18.8 10.1
(%) {%) {ppm)
CARBON OXYGEN CARBON
DIOXIDE MONOXIDE

']




SAMPLING SYSTEM BIAS CHECK
Am Test-Air Quality, Inc.

AVITEST

AR QUALITY INC

Laws,g,‘/g %c.f/g Q x?

CLIENT:

LOCATION: L fce TN T

SITE LOCATION: BT e lsecd Shr. b

DATE: Q~/~F5

RUN # 4 CONDITION:

START: _/200o _

STOP: _/230 Initial | Final | Initial | Final |Upscale Check
Zero | Zero | Span | Span | Cal Gas| Analyzer| One -

Parameter Unit {CheckjCheck|Check|Check} Vaiue { Range [wet|Dry

Carbon Dioxide (CO2) % 0.0 |CO L. |6-©0 1598 [O-25 T

Oxygen (02) % [0.0 lo.o |(s.0[/4.9 |150r 025 A

Carbon Monoxide {CO) pem (0.0 [0 n 1299 |25.8 | 30.7 i6-52 ;-—”Vfgb

Sulfur Dioxide (S02) ppm

Nitrogen Oxides (NOx) ppm

Total Reduced Suffur (TRS as 802) ppm

Non-Methane Hydrocarbons (NMHC) ppm

Total Hydrocarbons (THC) ppm

RUN#_ S5 CONDITION:

START: /&£ j - .

STOP: _ /375 Initial { Final | Initial | Final |Upscale Check
Zero | Zero | Span | Span | Cal Gas | Analyzer -One.-

Parameter Unit Checki Check| Check| Check| Value Range | wet|Dry

Carbon Dioxide (CO2) % Q.0leo [6Ole.0| 508025 -

Oxygen (O2) Yo 0-6 0.0 l/Sol/so0lrsorio2s — Jf‘&

Carbon Monoxide (CO) pom |A O 1.0 [29.813%0/ 1 36,/ |lo-52 ]

Sulfur Dioxide (SO2) ppm

Nitrogen Oxides (NOx) ppm

Total Reduced Sulfur {TRS as S0O2) ppm

Non-Methane Hydrocarbons (NMHC) ppm

Total Hydrocarbons (THC) ppm

RUN#_ (o CONDITION:

START: /%392

STOP: 54 o Initial § Final | Initial | Final | Upscale Check
Zero | Zero | Span | Span | Cal Gas| Analyzer| One

Parameter Unit | CheckjCheck|Check|Checkj ‘Value | Range |wet|Dry

Carbon Dioxide (CO2) % 0.0 0.0l 6o ll.6 95 | O-2 ¢ L

Oxygen (02) % |20 (20 /5098 |/5.6/ [0-2 & “T jr“"a

Carbon Monoxide (CO) pprn 0.0l 0 (30./130.1 120, (p-$o 1

Sulfur Dioxide {S072) ppm

Nitrogen Oxides (NOx) ppm

Total Reduced Sulfur {TRS as 302) ppm

Non-Methane Hydrocarbons (NMHC) ppm

Total Hydrocarbons {THC) ppm

laa\crexcalbiaschk]




CARBON CARBON
DIOXIDE OXYGEN MONOXIDE
TIME (%) (%) {ppm)

RUN 7 - 1415-1445

1415 1.1 19.1 5.2
1416 1.0 19.3 4.4
1417 1.0 19.3 3.5
1418 1.1 19.2 4.6
1419 1.0 19.4 3.7
1420 1.1 19.3 3.9
1421 1.2 19.2 4.9
1422 1.0 19.3 4.2
1423 1.0 19.4 4.4
1424 1.0 19.4 4.0
1425 1.1 19.3 3.9
1426 1.1 19.3 5.0
1427 1.0 19.4 4.0
1428 1.1 19.3 3.7
1429 1.1 19.3 4.5
1430 1.1 19.3 3.7
1431 1.2 19.2 4.6
1432 1.1 19.3 4.5
1433 1.1 19.3 3.7
1434 1.1 19.3 4.6
1435 1.0 19.4 4.0
1436 1.1 19.3 3.9
1437 1.0 19.4 4.6
1438 1.0 19.4 3.6
1439 1.0 19.4 3.8
1440 0.9 19.5 3.9
1441 0.9 19.5 3.2
1442 1.0 19.4 3.9
1443 1.0 19.4 4.1
1444 0.9 19.5 3.7
1445 1.0 19.4 4.3
Average Run 7 1.0 19.3 4.1
{9%) (%) {ppm)
CARBON OXYGEN CARBON

DICXIDE MONOXIDE




TIME

RUN 8 - 1500-1530
1500
1501
1502
1503
1504
1505
1506
1507
1508
1509
1510
1511
1512
1513
1514
1515
1516
1517
1518
1519
1520
1521
1522
1523
1524
1525
1526
1627
1528
1529
1530

Average Run 8

CARBON CARBON
DIOXIDE OXYGEN MONOXIDE
{%) (%) (ppm)
0.9 18.4 4.6
0.8 18.5 5.5
0.8 18.6 4.7
0.8 18.5 4.5
0.9 18.4 5.0
1.0 18.4 4.6
1.0 18.3 5.1
1.0 18.3 5.3
1.1 18.2 4.8
1.2 18.1 15.2
1.2 18.1 7.3
1.3 18.1 7.1
1.2 18.1 7.8
1.2 18.1 7.2
1.4 18.0 8.4
1.4 18.0 10.6
1.4 18.0 9.4
1.4 18.0 11.4
1.3 18.1 10.8
1.2 18.2 7.4
1.2 18.1 8.4
1.2 18.2 7.1
1.2 18.1 6.7
1.2 18.2 7.5
1.2 18.2 5.9
1.2 18.2 6.5
1.1 18.3 6.3
1.1 18.3 B.b
1.1 18.3 6.8
1.0 18.4 5.6
1.0 18.4 5.0
1.1 18.2 7.0
(% (%) {ppm}
CARBON OXYGEN CARBON
DIOXIDE MONOXIDE




CARBON CARBON

DIOXIDE OXYGEN MONOXIDE
TIME {%) {%) (ppmi
RUN 9 - 1545-1615

1545 1.0 19.0 5.4
1546 0.8 19.3 3.5
1547 0.9 19.2 4.0
1548 0.9 19.3 3.2
1548 0.9 19.2 3.4
1550 0.9 19.3 4.1
15561 1.0 19.2 3.6
1652 0.9 19.2 4.0
1553 0.8 19.3 3.8
1554 0.9 19.2 3.2
1555 0.9 19.3 4.2
1556 0.9 19.3 3.6
1557 1.0 19.2 3.6
1558 1.0 19.2 4.0
1559 0.8 19.4 3.2
1600 0.9 . 19.2 3.5
1601 0.9 19.2 3.7
1602 0.9 19.3 3.3
1603 0.9 19.3 3.9
1604 0.8 19.4 3.3
1605 0.8 19.4 3.1
1606 0.8 19.3 3.5
1607 0.9 19.3 3.2
1608 0.8 19.4 3.5
1609 0.8 19.4 3.7
1610 0.8 19.4 3.2
1611 0.7 19.5 3.5
1612 0.7 19.6 3.3
1613 0.7 19.5 3.0
1614 0.8 19.4 3.7
1615 0.8 19.5 3.1
Average Run 8 0.9 19.3 3.6
{%) (%) (ppm)

CARBON OXYGEN CARBON

DIOXIDE MONOXIDE




SAMPLING SYSTEM BIAS CHECK

Am Test-Air Quality, Inc.

Lcju‘_,_s 2., 0 pac,/ C,cu-,a

AR QUALITY INC

CLIENT:

LOCATION; L) =D

SITE LOCATION: P76 Exdiufr@f/mé’

DATE: S-S5

RUN # 2 CONDITION:

START: _/4s3 R

STOP: __ /¢4 $ Initial | Final | initial | Final |Upscale | Check..
Zero | Zero | Span | Span | Cal Gas | Analyzer| ‘One

Parameter Unit | Check|Check|Check|Check| Value | Range [wWet]Dey

Carbon Dioxide (CO2) % 00 |00l o {595 ]| 5% |o-25

Oxygen (O2) % COo 1.0 /50 Ir5. 0|80 |©~25

Carbon Monoxide (CO) pom 09100 NIp 11360l 30, |o—5O A

Sulfur Dioxide {(SO2) ppm

Nitrogen Oxides {NOx) ppm

Total Reduced Sulfur (TRS as S02) ppm

Non-Methane Hydrocarbons (NMHC) ppm )

Total Hydrocarbons (THC) ppm

RUN # 8 CONDITION:

START: _{ 5600

sTOP: (530 Initial | Final | Initial { Final { Upscale , Check
Zero | Zero | Span | Span | Cal Gas| Analyzer| -One -

Parameter Unit | Check|Check|Check|Check] Value | Range [wet Dy

Carbon Dioxide (CO2) % e oloo (el 14898 [o-25 p

Oxygen (02) % o.olo-Cl/sall/s-A rso/lo-2z5 <

Carbon Monaxide (CO) ppm oo lp. ol 206809.8| 3./ [a@—-So b

Sulfur Dioxide (SO2) ppm

Nitrogen Oxides (NOx) ppm

Tatai Reduced Sulfur (TRS as S02) ppm

Non-Methane Hydrocarbons (NMHC) ppm

Total Hydrocarbons (THC) ppm

RUN# E[ CONDITION:

START: /345

STOP: _/6 75 tnitial { Final { Initial | Final | Upscale Check
Zero | Zero | Span | Span | Cal Gas| Analyzer] One

Parameter Unit | Check|Check| Check| Check| Value | Range |wet|Dry

Carbon Dioxide {CO2) % 0.0 0.0 [ 5.951252.92 [5.58 [o6-25 «

Oxygen (O2) % oo |00 l/5.01¢49 |/s.01 | 0-25 -

Carbon Monoxide (CO) ppm o0 i 29.9 30.0l30.; lo-50 o

Sulfur Dioxide (SQ2) ppm

Nitrogen Oxides (NOx) ppm

Total Reduced Sulfur {TRS as SO2) ppm

Non-Methane Hydrocarbons (NMHC) ppm

I Total Hydrocarbons (THC) ppm

[jaa\c\axcanbiaschkj




CARBON CARBON
DIOXIDE OXYGEN MONOXIDE

TIME (%) (%) (ppm}

RUN 10 - 1630-1700

1630 1.0 19.7 3.1
1631 1.0 19.8 2.3
1632 1.1 19.7 2.3
1633 1.0 19.8 2.9
1634 1.0 19.8 2.1
1635 1.1 19.8 26"
1636 1.1 19.7 3.1
1637 1.0 19.8 2.4
1638 1.0 19.8 2.9
1639 1.0 19.9 2.3
1640 1.0 19.8 2.2
1641 1.0 19.8 3.0
1642 1.0 19.9 2.4
1643 1.1 19.7 3.0
1644 1.0 19.9 3.2
1645 1.0 19.9 2.2
1646 1.0 19.8 2.9
1647 1.0 19.8 2.5
1648 1.1 19.8 2.5
1649 1.0 18.8 3.8
1650 1.0 18.8 2.7
1651 1.0 - 19.9 2.7
1652 1.1 19.8 2.9
1653 1.0 19.9 2.4
1654 1.0 19.8 2.9
1655 0.9 19.9 2.5
1656 1.1 19.8 2.4
1657 1.2 19.7 3.4
1658 1.0 19.9 2.6
1659 1.2 19.7 2.9
1700 1.0 19.9 3.9
Average Run 10 1.0 19.8 2.7
{%]) (%) ippm)
CARBON OXYGEN CARBON

DIOXIDE MONOXIDE




TIME

RUN 11-1715-1745

1715
1716
1717
1718
1719
1720
1721
1722
1723
1724
1725
1726
1727
1728
1729
1730
1731
1732
1733
1734
17356
1736
1737
1738
1738
1740
1741
1742
1743
1744
1745

Average Run 11

CARBON CARBON
DIOXIDE OXYGEN MONOXIDE
(%) (%) {ppm)
1.1 19.5 2.6
1.0 19.5 3.2
1.1 19.5 2.3
1.0 19.5 2.8
1.1 19.4 31
1.1 19.5 2.8
1.0 19.5 3.6
1.1 19.4 3.0
1.2 18.4 3.4
1.1 194 3.9
1.2 18.4 2.9
1.2 19.3 3.9
1.2 18.4 4.4
1.1 19.% 3.1
1.2 19.4 3.6
1.2 19.4 3.5
1.2 19.4 3.4
1.2 19.4 4.3
1.2 19.4 4.0
1.2 19.3 4.2
1.2 i9.3 4.5
1.2 19.4 3.9
1.3 18.3 4.4
1.1 184 4.1
1.1 19.5 3.3
1.2 19.3 4.9
1.1 19.5 4.0
1.2 19.4 3.7
1.2 19.3 4.8
1.2 19.4 3.5
1.3 19.3 4.1
1.2 19.4 3.7
(%) (%) {ppm)
CARBON OXYGEN CARBON
DIOXIDE MONOXIDE




TIME

RUN 12 - 1800-1830

1800
1801
1802
1803
1804
1805
1806
1807
1808
1809
1810
1811
1812
1813
1814
1815
1816
1817
1818
1819
1820
1821
1822
1823
1824
1825
1826
1827
1828
1829
1830

Average Run 12

CARBON CARBON
DIOXIDE OXYGEN MONOXIDE
{%) (%) {ppm)
1.4 18.3 6.5
1.4 18.2 5.8
1.4 19.1 6.9
1.3 19.3 5.4
1.4 19.2 6.3
1.3 19.2 7.6
1.2 19.3 6.4
1.2 19.3 5.5
1.1 19.4 4.4
1.2 19.4 4.3
1.1 19.4 4.3
1.1 19.5 38
1.2 19.4 4.1
1.0 19.5 4.4
1.0 19.5 3.3
1.2 19.4 4.3
1.0 19.5 3.8
1.1 19.4 3.8
1.1 19.5 3.9
1.0 19.5 3.2
1.2 19.4 4.1
1.1 19.4 4.4
1.1 19.5 3.9
1.1 19.4 4.9
1.0 19.5 4.3
1.1 19.4 4.2
1.2 19.4 4.5
1.0 19.5 3.5
1.2 19.4 4.4
1.1 19.4 5.0
1.1 19.5 2.8
1.2 19.4 4.6
{%) (%) {ppm]
CARBON OXYGEN CARBON
DIOXIDE MONOXIDE

d




AIR QUALITY INC.

SAMPLING SYSTEM BIAS CHECK

Am Test-Air Quality, Inc.

CLIENT: Low vivwo Boridic Corw

LOCATION: l i few O ' .

SITE LOCATION: P70 Ebae gt Stacl

DATE: LB~/=FS

RUN# /O CONDITION:

START: /G 3O B

stop: _eoo Initial | Final | Initial | Final | Upscale ‘Check
Zero | Zero | Span | Span | Cal Gas| Analyzer{ ‘One =

Parameter Unit | Check} Check| Check|Check| Value | Range |wet|ory

Carbon Dioxide (CO2) % o.2|0.0 |[Lolbde | 599 |lo-25 -

Oxygen (O2) % 00 0.0 /50 v Blvsof lo~2< A

Carbon Monoxide (CQO) pom e . © |0.0 [Zo.o |30.2]70./ lo-50 (A

Sulfur Dioxide {S02) ppm

Nitrogen Oxides {(NOx) ppm

Total Reduced Sulfur (TRS as S02) ppm

Non-Methane Hydrocarbons (NMHC) pom

Total Hydrocarbons (THC) ppm

RUN#__ /i CONDITION:

START: _/ 72 /é : N

STOP: _ /2445 Initial | Final'| Initial | Final | Upscale ‘Check’
Zero | Zero | Span | Span | Cal Gas| Analyzér| One -

Parameter Unit ! Check|Check|Check|Check| Value | Range. |wet[Dry

Carbon Dioxide (CO2) % co|0.9|lCo (6o |5.9810-25 e

Oxygen (02) % O 0.0 /5o |50 /850t |25 e

Carbon Monoxide (CO) ppm  |p.0 FFO.{ [30.2-13¢.0|20.1 |o-§0O I

Sulfur Dioxide {S02) ppm

Nitrogen Oxides (NOx) ppm

Total Reduced Sulfur (TRS as S0O2) ppm

Non-Methane Hydrocarbons (NMHC) ppm

Total Hydrocarbons (THC) ppm

RUN#_/2 CONDITION:

START: /8060 :

sToP: /&30 Initial | Final | Initial | Final {Upscale Check
Zero | Zero | Span | Span | Cal Gas | Analyzer| Cne

Parameter Unit {Check] Check]| Check|Check| Value | Range |wet]Dry

Carbon Dioxide (CO2) % (&.¢ |12-Clg.o 1.8 | 598 o5 1%

Oxygen (O2) % |00 [C.0 |y5.0 150 |/5.01 {n25 o

Carbon Monoxide {CO) ppm O/ lo. 0 1.2 1799 0./ lo =5 A

Sulfur Dioxide (SO2) ppm !

Nitrogen Oxides (NOx) ppm

Total Reduced Sulfur (TRS as S02) pem

Non-Methane Hydrocarbons (NMHC) pom

Total Hydrocarbons (THC) ppm

[jaa\ciexcalbiaschi]

I
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AMT=ST
AR QUALITY, INC
ANALYZER LINEARITY CHECKS
Am Test-Air Quality, Inc.
CLIENT: Zoaz:zfp,ua - /ecf [c Cé/w@
LOCATION: C4, /Ca D
SITE LOCATION: %/O f_-xéak;-, gp{gcé
DATE: 8-/~G4
chackone)  TIME
Type of Analyzer Range % ppm  ouns) ‘Percént.of-
Gas A -2 822 :
High
Mid-High
, Mid
Make: ierom £ ol Mid Low
Model#:__ /4 20 3 Low
checkane)  TIME
Type of Analyzer Range % ppm thours) Percentiof
Gas__ (O [-30 ] | “Tog=22 pan: .
High
Mid-High
Mid
Make: ,727( ) Mid Low
Model #:__<& Low
checkone)  TIME
Type of Analyzer Range % ppm (hours) -Absolute:|-Percent of
Gas [o- [ ] | | Difference| - .Span. °

High

Mid-High

Mid
Make: Mid Low
Model #: Low




Zouu/efua ?@c(?/’ Cd»/o

Sulfur Dioxide, Oxygen
CC-5966 148 ppm 503, 5.04% O3
CC-14717 992.9 ppm SO3
CC-27286 321.8 ppm SO2, 10.05% O

4. /c;o/ D
S/ -5
Page 10f4
GAS CYLINDER CHECKLIST
TEST# CYLINDER # GAS CONCENTRATIONS
Carbon Dioxide, Oxygen
CC-18319 6.03% O2
Carbon Dioxide, Oxygen
CC-12424 4.01% €O, 13.92% Oy
CC-19669 9.03% CO9, 13.99% O3
LL-10577 11.8% COg, 9.95% O2
Carbon Dioxide, Oxygen, Carbon Monoxide
614993 CC-6973 59.3 ppm CO, 8.17% COp, 15.20% Op
CC-18534 150.2 ppm CO, 15.00% CO2, 5.03% O
CC-125 296 ppm CO, 6.05% CO», 15.02% O
CC-66323 297 ppm CQ, 5.98% COy, 15.01% Oo
- CC-48487 297 ppm CO, 5.99% CO2, 15.07% Oz
CC-66215 299.8 ppm CO, 6.00% CO2, 15.00% O2
CC-82571 299.9 ppm CO, 6.00% CO2, 15.00% 02
CC-89217 301.5 ppm CO, 5.98% CO7, 14.98% O,
i CC-2895 556 ppm CO, 11.06% CO2, 9.28% O2
CC-74240 593 ppm CO, 11.90% CO3, 9.94% O
CC-20649 594 ppm CO, 11.97% CO2, 10.00% Oz
CC-7284 597 ppm CQ, 11.99% CO2, 10.00% O
L CC-14485 597 ppm CO, 12.00% CO2, 9.99% O
/ EC-4302 296 gnCO 5'98/(-0 15, "’/O

79

Rev 5/19/95

EXP. DATE
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8/95
6/95
8/96




Page 2 of 4

TEST # CYLINDER #

GAS CYLINDER CHECKLIST

GAS CONCENTRATIONS

53206
53206

53208
53208

684023
684023

LT

A HHH}I\\HH

XC-15808B
XC-15768
CC-26785
XC-1596B
XC-15908
CC-72894
CC-61958
CC-18144
CC-59262
CC-4623

CC-94523
CC-18044
CC-3735

CC-14913
CC-82961
CC-94990
CC-18322

CC-26883
CC-16544
CC-4239

CC-97420
CC-39011
CC-64521
CC-90717
CC-3738

CC-25720

CC-87523
CC-17765

Sulfur Dioxide, Nitrogen Oxides

49.8 ppm SO2, 50.0 ppm NOy
49.8 ppm SO3, 48.5 ppm NOy
50.4 ppm SOz, 52.0 ppm NOy
89.1 ppm SO, 89.6 ppm NOy
88.9 ppm SO3, 89.5 ppm NOy
89.5 ppm SO, 89.8ppm NO
89.7 ppm SO3, 89.8 ppm NOy
191.3 ppm SOz, 193.9 ppm NOy
196.1 ppm SO3, 200.1 ppm NOy
212 ppm SO2, 236 ppm NOy
478 ppm S0O2, 484 ppm NOx
479 ppm S02, 482 ppm NOx
§32.1 ppm SOz, 912.7 ppm NOy

Nitrogen Oxides
4.86 ppm NOy
10.6 ppm NOy
25.4 ppm NOy
114.9 ppm NOx

Carbon Monoxide
30.1 ppm CO

30.3 ppm CO

30.5 ppm CO

60.8 ppm CO

61.6 ppm CO

905 ppm CO

912 ppm CO

2992 ppm CO
6000 ppm CO

Carbon Monoxide, Oxygen
121 ppm CO, 10.1% Oz
11.8 ppm CO, 14.2% O

5/97
4/97
7/96
4/97
4/97
12/96
12/96
11/96
12/96
10/95
3/97
3/97
12/94

3/96
3/96
1/97
3/96

12/97

7/96
12/97
12/97
12/97

6/96

Rev 5/19/95

EXP. DATE




A"_"’;ff'2ma ‘BC%LA “QUALTLY, TNC
4 e /

CONTINUQUS ANALYZERS CHECKLIST

Oxygen (O,)
Infrared Industries Model 2200 O Analyzer

Servomex Model 1420B Oz Analyzer
Western Research Model 721ATM Analyzer with Servomex 1155 O3 Transducer

Carbon Dioxide (CO,)

Infrared Industries Model 702D CO2 Analyzer
Automated Custom Systems Model 3300 COz Analyzer
Servomex Model 14108 Infrared CO2 Analyzer

Carbon Monoxide (CO)

Automated Custom Systems Model 3300 CO Analyzer
Thermo Environmental Instruments Model 48 CO Analyzer

Sulfur Dioxide (SO.)

Monitor Labs Model 8850 SO2 Analyzer

Sampling Technologies, Inc./Am Test SOz Dilution Module
Western Research Model 721AT SO2 Analyzer

Western Research Model 721ATM SO; Analyzer

Nitrogen Oxides (NO,)

Monitor Labs Model 8840 NO, Analyzer

Monitor Labs Model 8730 NOy Dilution Module

Thermo Environmental Instruments Model 10S NO, Analyzer
Thermo Environmental Instruments Model 42H NOx Analyzer

Hydrocarbons (HC)

Byron Model 301 HC Analyzer

Infrared Industries Model 702D HC Anatyzer

Infrared Industries Model 703 HC Analyzer

Compur Flame lonization Detector (FID) THC Analyzer

Thermo Environmental Instruments Model 51 THC Analyzer

4l
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CROSS SECTIONAL AREA

Traverse Distance
Point (inches)

1 3.1

2 16.0

3 18.6

4 30.9

5 64.7

6 77.1

7 856

8 92.6

STACK DIMENSIONS

95.63-inch diameter circular stack
4 ports at 90 degrees
A = 4 diameters downstream

B = 4.5 diameters upstream

4563

B

<< <ggy > > >
DISTUZRANE

Figure 1. Location of sampling ports and traverse points

93
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5

Figureg . EPA Method 4 Moisture Sample Train.

N N

T T el O i v o
SeBASm RO

Sampling nozzle

Sampling probe sheath

Heated sample probe liner

Connective glassware

Heated compartment

Impinger case - contains ice during sampling

First impinger containing 100 ml H20

Modified Greenburg-Smith impinger containing 100 ml H20
Third impinger - empty

Fourth impinger containing indicating silica gel desiccant
Impinger exit gas temperature sensor

Umbilieal cord - vacuum line

Vacuum gauge

Fine and coarse adjustment valves

Leak free pump

By-pass valve

Dry gas meter with inlet and outlet ternperature sensors
Orifice meter with magnehelic gauges

S-type pitot tube with magnehelic gauges

Fluke multi-channel digital thermocouple indicator

i

/12
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METHOD 1 - LOCATION OF TRAVYERSE POINTS

Circular Stacks

TRAVERSE DISTANCE,
POINT % ol drameier

6.4
14.7
79.%
105
85 3
356

e —— el

[ LV N PN R

Figure 1.3, Example showing circular stack cross section divided into
12 equal areas, with location of traverse points indicated.

TABLE 1-2, LOCATION OF TRAVERSE POINTS i CIRCULAR STACKS
[Percant of stack diamater from insice wall 1o raverse pounl}

Number ol raversa points on a diameter—
Traverse posnl umber on 3 &
2 4 [ a 10 12 14 16 18 20 22 24
1 14,6 67 4.4 3.2 26 2.1 1.8 1.5 14 13 11 1.1
2 854 | 250 146 | 105 | 82| 67| 57| e9| 44| 239] 25| 32
3 7501 296 w4 | 1467 11.8] o9 88| 75) £7] 50| 55
4 32| 704 | 323} 226 17.7| 146 125 109 e7| 87| 79
LSS NSO SOOI 5.4 | 67.7 | 342 250 201 [ 168 | 1463 129 116 | 105
& 956 | 806 | 658 | 356 | 269 | 220 188 165 146 | 13.2
7 895 774 | 844 | 366 | 200| 238 204 | 180 | 168
8 968 [ 8541 750 | 634 | 375 | 296 250 218 | 16.4
[] 918 | 823 | 731 625] 38.2| 306 | 262 | 23,0
F 15 JOOTOSOOR SOOI SIOTORN SR RN IO 974 | 882 | 709 | 17| 610} 388 | 315 272
L SRRSO SOVRRORUN RSOSSN NS RO 933 | 854 | r80| 704 | 612 | 393 323
12 oot samteem s rnsreenstssssstesses saressmsguasnemes el ess e e e ] 9701 901 | 831 | 764 | 654 | 60.7 ] 208
13 843 | 875 812} 750 | 6851 60.2
LT RSSO SUUOTN INSTRSTON SRNRUTOPON NOOON N 6.2 | 91.5) 854 | 788 | 738 | 67.7
15 951 | 881 | 835 | 782 | 728
18 984 | 925 874 | 8201 770
LSOOV NSNS NEROOTS SRR NUOPURION OYRPSINN SONORON ] 956 | 203 ] 854 ]| BOS
L JHRSORURISOUOUUUUOOIUSINN (FSPOIR NSRRI NSRRI SO USROS SRS NERY KPR s86 1 933 s« | Bas
. Rectangular Stacks
For a rectangu-
lar cross section, sn equivalent dlameter i ; I
(D) shall be calculated [rom the following o ! o o | o
equation, to delermine the upstream and : : |
downsatream dlatancea: N -
T ) - 1
-] : ] : o : (4]
LW 1 | i
o — - — — = —=\—— - h
(L+W) I ! 1
e | o | o i °
] i
1 1 !. 3

- where L=length and W width,
Figure 1 4. Example thowing rectangolar stack cross
section divided into 12 equal areas, with 3 lraverse
point at centroid of each area.




MINIMUM NUMBER OF TRAVERSE POINTS

MINEMUM NUMBER OF TRAVERSE POINTS

METHOQOD 1 - MINIMUM NUMBER OF TRAVERSE POINTS

-
DUCT OTAMETERS UPSTAREAM FROM FLOW DISTURBANCE (DISTANCE A)

0.5 1.0 1.5 2.0 18
%0 T T T T ; ] T
* HIGHER NUMBER (S FOR ¥ DISTURBANCE
RECTANGULAR STACKS OR DUCTS A
40— i MEASUREMENT| T
I b —-  SITE
- 8 l’r ]
g 25" _l_
24 OR 25 kolswnamcs
20— —
16  STACK DIAMETER > 0.61 m {24 in}
12
wh l 8org! —
* FROM POINT OF ANY TYPE OF
DISTURBANCE (BEND. EXPANSION, CONTRACTION. E1C.)
STACK DIAMETER = 0.30 TO 0.61 m [12-24 inl
0 1 I ! ] 1 ! L
F 3 4 5 [ 7 ] 9 0
Ll
DUCT DIAMETERS DOWNSTREAM FROM FLOW DISTURBANCE (DISTANCE B)
Figure 1-1. Minimum number of traverse points for particulate traverses.
DUCT DIAMETERS UPSTREAM FROM FLOW DISTURBANCE (DISTANCE A)
0s 1.0 1.5 2.0 25
5 T T T T ; T T
" HIGHER NUMBER t$ FOR T DISTURBANCE
RECTANGULAR STACKS OR DUCTS A
40 [— 1| Deeasuremens ]
-I - =~ SITE
] l -
m b—
l ko:srunsﬁwcs
20 J
16 STACK DIAMETER > 0.61 m {24 in}
| 12
10— gorg' M
STACK DIAMETER = 0.30 TO 0.61 m (1224 in)
0 | | i L { 1 )
2 3 4 L] 6 ? a g 10

DUCT OIAMETERS DOWNSTREAM FROM FLOW DISTURBANCE {DISTANCE a}

Figure 1-2. Minimum number of traverse points lor velogity (nonparticuiate) traverses.

TF




METHOD 2 - STACK GAS VELOCITY AND YOLUMETRIC FLOW CALCULATIONS

5.1 Nomenclature.

A =Cross-sectional area of stack, m*(ft 9.

Bu=Water vapor in the gas stream (from
Method 5 or Reference Method 4), pro-
portion by volume.

Cp=Pitot tube coefficient, dimensionless.

X, =Pitot tube constant,

, m [ {g/g-mole){mm HK)]“’
HIT e U (K (mam 11,00

for the metric system and

ft [ (Ib/ib-mole}(in. 1g) =

8548 e L Ry tim, H:0)

for the English aystem.

M, =Molecular weight of stack gas, dry basis
(see SBection 3.6) g/g-mole (1/1b-mole).

M, =Molecular weight of stack gas, wet
basis, g/g-mole (1b/1b-mole).

=My (1-Ba) +18.0 B
Eq. 2-5

P, =Barometric presgure st messurement
site, mm Hg (In. He).

P, =8tack static pressure, rom Hg (In. Hg).

P,= Absolute stack gas pressure, mm Hg (in.
Hg).

=P +P, Eq. 26

Eg. 2-8

P.,=38tandard absolute pressure, 760 mm
Hg (29.82 in, Hg).

Q.u=Dry velumetric stack gas flow rate cot-
rected to standard conditlons, dsem/hr
{dscf/hr).

& =Stack temperature, ‘C ("P2.

T,=Absolute stack temperature, “K. ('R).

=273+ 4 for metric.

Eq. 2-7

=460+ 4 for English.
Eq. 1-8
we=3tandard absolute temperature, 293 'K
(528° R).
u=Average stack gas velocity, m/sec (ft/
sec).
4, =Velocity head of stack gas, mm H,O (n.
H,0).
3.800=Conversion f{actor, sec/hr.
18.0=Molecular weight of water, g/g-mole
(1b/1b-mole).
5.2 Average Stack Gas Velocity.

0=K. . T_ﬂ.
v Co(vap) P-:M:

Equation 2-9

5.3 Average Stack Gas Dry Volumetric
Flow Rate.

Tue P,
Qu=3,800(1 - Byy)nd —_
Tiurn s

Eq. 2-10

METHOD 3 - MOLECULAR WEIGHT AND EXCESS AIR CALCULATIONS

6.1 Nemenclature.
M.=Dry molecular weight, g/g-mole (1b/1b-
mole).
%EA =Percent excess alr.
F%CO,=Percent CO, by volume (dry basis).
%0\ =Percent O, by volume (dry basls).
%CO=Percent CO by volume (dry basis).
%N,=Percent N, by volume (dry basis).
0.284 =Ratio of O, to N, tn afr, v/v.
0.280 =Molecular weight of N, or CO, dlvid-
ed by 100.
0.320 =« Molecular welght of O, divided by
106

0.440 =Molecular weight of CO, divided by
104.

6.2 Percent Excess Air. Calculate the per-
cent excess alr (if applicable), by substitut-
ing the sppropriate values of percent O,,
CO. and N, (obtained from Section 4.1.3 or
4.2.4) Into Equatlon 3-1.

% EA=

%0h-0.5% CO
x
0.264% NA%0,-0.5% CO)

Eq. 3-1

NorE: The equatfon above assumes that
ambient alr Is used as the source of O, and
that the fuel does not contaln appreciable
amounts of N, (as do coke oven or blast fur-
nace gases). For those cases when apprecia-
ble amounts of N, are present (coal, oll, and
natural gas do not contain appreciable
amounts of N,) or when oxygen enrichment
is used, alternate methods, subject to ap-
proval of the Administrator, are required.

6.3 Dry Molecular Weight. Use Equatton
3-2 to calculate the dry molecular weight of
the stack gas

My =0.440(%COI+0.320(%0h) +
0.280( %N+ %CO)

Eq. 3-2

13




METHOD 4 - STACK GAS MOISTURE CALCULATIONS

2.3.1 Nomenclature.

B «=Proportion of water vapor, by volume,
In Lthe gas atream.

M .=Moleculser weight of water, 18.0 g/g-
mole {18.0 1b/1b-mole).

P o= Absolute pressure (for this method,
same as barometric pressure) at the dry
gas meter, mm Hg (in. Hyg).

P,e=8Standard absolute pressure, 760 mm
Hg (28.82 in. HE).

R=I1deal gas constant, 0.06236 (mm Hg)
(mY/{g-mole) (*K) for metric units and
21.85 (n. Hg) (ft)/(b-mole) ("R) for
English unlts.

T m=Absolute temperature at meter, 'K
C'R).

T wa=8landard absolute temperature, 293°
K (528"R).

Va=Dry gas volume measured by dry gas
meter, dem (def).

AV a=Incremental dry gas volume measured
by dry gas meter at each traverse point,
dem {def).

Vwuar=Dry gas volume messured by the dry
gas meter, corrected to standard cond{-
tions, dscm (dscf).

Veun=Volume of water vapor condensed
corrected to standard conditions, sem
(schh.

Vinewar=Volume of water vapor collected in
silica gel corrected tc standard condi-
tions, scm (scf).

V,s=Final volume of condenser water, ml.

V,=Initial volume, {f any, of condenser
water, ml. -

W ,=Final weight of sllica gel or silica ge
plus impinger, g.

W.=1Initlal weight of sillca gel or silica gel
plus Implnger, g.

Y = Dry gas meter calibration factor,

p«=Density of water, 0.9982 g/m} (0.002201
Ib/mb),

23.2 Volume of Water Vapor Condensed.

_ ‘V!—H)Pr'qrua

Vl\'l.lrd) =

FuaMe

= K,(V- Vi)
Eq. 4-1

K,=0.001333 m?*/m! for metric units
=0.04707 ft2/ml for English units

2.3.3 Volume of Weter Vapor Collected in
Slilca Gel.

(Wy— Wi)A T e

Vsguiay =
PuaM
- KW= W)
Eq. 4-2
Where:
X ,=0.001335 m'/g for metric units
=0.04715 ft*/g for English units
2.3.4 Sample Gas Volume.
(P-)(Tnd)
Vawe)y = VoV ———
{Pea)(T)
VP
= Ky¥ ——
Eq. 4-3

Where;
K ,=0.3858 "K/mm Hg {or metric units
=17.64 "R/In. Hg for English units

Note. If the post-test leak rate (Section
2.2.6) exceeds the gllowable rate, correct the
value of V. In Equation 4-3, as described in
Sectlon 6.3 of Method 5.

2.3.5 Molsture Content.

Viee et + Viesgurar

B =

Verurdt + Yingueat + Vim iy

Eq. 4-4
Note: In saturated or moisture droplet-
laden gas streams, two calculations of the
molsture content of the stack gas shall be
made, one using a value based upon the
saturated conditions (see Section 1.2), and
anpther based upon the results of the fm-
pinger analysis. The lower of these two
values of B . shall be consldered correct,




gr/dscf

vwstd

(00

NOMENCLATURE
METHOD 5 CALCULATIONS

Volume of gas sample measured by the dry gas meter, corrected
to standard conditions, dscm (dsel).

Dry gas meter calibration factor

Barometric pressure at the sampling site, mm Hg (in, Hg)

Avcrage pressure differential across the orifice meter,
mm H,0 (in. H,0)

Absolute average dry gas mecter temperature, © K (° R)
Dry standard cubic meters

Dry standard cubic feet

Weight of residue in acetonec wash

Mass of residue of acetone after evaporation, mg
Acetone blank residue concentration, mg/g

Volume of acetone blank

Volume of acetone used in wash, mli

Total amount éf particulate matter collected, mg

Concentration of particulate matter in stack gas, dry basis,
corrected to standard conditions, mg/dscm (gr/dscl)

grains per dry standard cubic foot

Volume of water vapor in the gas sample, corrected 10
standard conditions, scm (scf)

Water vapor in the gas stream, proportion by volume
Maolecutlar weight of stack gas, g/g-mole on dry basis
Molecular weight of stack gas, g/g-molc on wet basis

Stack gas velocity, calculated by Method 2, Equation 2-9,
using data obtained from Method 5, m/sec ({t/sec)

Pitot tube coefficient, dimensionless
Velocity head of stack gas, mm H,O (in. H,0)

Absolute stack gas pressure, mm Hg {in. Hg)




Qstd
dscf/min

acim

NOMENCLATURE (continued)
METHOD 5 CALCULATIONS

Dry volumetric stack gas {low rate corrected to standard
conditions, dscm/hr (dscf /hr)

dry standard cubic fc¢et per minute (also identificd
as dcfm or scfm)

actual cubic lecet per minute
Pcrcent of isokinetic sampling

Cross-sectional area of nozzie, m? (ft?)
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S TEMPERATURE SENSOR CALIBRATION DATA FORM

Datel,-Ll-1% Thermocouple Indicator # Egc) M.
. ® '
Ambient Temperature { 5 ©F Barometric PressureZ?.4 in Hg

Reo Wla/\omg,JDaV

Meter iu 273, -4 B oV de-N
2.1 217 Z | O 57

MeTel o 37 3% @, OON
' et Z 1Y 5 (’)5?,7

(ref temp, °F + 460) - (test therm, temp, °F + 460) « 100 < 1.5%
(ref temp, °F + 460)
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HOMER R. DULIN CO.

729 EAST WILLOW STREET
LONG BEACH, CALIFORNIA 90806

(310) 424-8533 (213)636-40986 FAX (310)426-7707
CERT. 4-304-4

CALIBRATION CERTIFICATION

SUBMITTED BY: KRI1S A. HANSEN CO.

FLOWMETER SERIALNo. __ 0302

MANUFACTURER EQUIMETER MFG. SERIAL No. 27688

TUBE No. FLOAT No.
MODEL NO.: T-110

REMARKS: CAL IBRATED IN CFH AIR @ 14.7 PSIA & 70 DEG F,

ACCURACY: SEE DATA

INDICATED ) ACTUAL

CFH CFH

113.3 113.5

108.6 108.9

99.9 100, 1

88.8 88.5

85.5 84.8

66.8 66.6

55.9 55.9

46.5 46,72

35.9 35.7

25.7 25.8

13.5 13.8

Fiowmeter Certified with HOMER R. DULIN CO.
Equipment No. 12400 Accuracy 0.2% Calib. Due 5-28-94

Procedure No. 101G

NIST Cent. No. 821/249576-92

Our standards are certitied by or are traceavle 10 tho Nanonal insutute ol Standards and Technology and comply with MIL-STD-45662A.

P.O. No. 06330 Shipper No,
4-18-94 4-18-95 BW&W\.
CALBRATION DATE RECALIBRATION DATE CALIBRATION TECHNICIAN

B.RICHARDSON




106

TYPE S PITOT TUBE INSPECTION DATA FORM

Date $-/8-95 Pitot Tube i~ &9 -994
Client -Lou,lil;,&'féﬂif";@ﬁ/%fc
Location__ (e, Tolako

Site(s) KI0 B oyt Stack : -

Test - A
Date(s)  (Mousri, 1995

Pitot tube assembly level? /Yes no

Pitot tube openings damaged? vyes (explain below) 4—fA5

ay = { °(<10%), a3 = / °(<10°), 8, = Qo ¢ («5%),

Bz = o °(<5%)

Y= o= __ e A= cm (in.)

Z=AsinyY = Q.0/70" em (in.); <0.32 cm (<1/8 in.),

W= Asing = O.005 B cm (in.); <.08 cm (<!/32 in.)
Pa 0. 547 cm (in) Py, O 543 em (in.)
L0907 em (in.)

D[H

Comments:

Calibration required? yes”® __no

*If Yes, tag and take out of service until repaired.




SECTION 1. DESCRIPTION

1.1

1.2

General
The Servomex 14008 series of gas analysers comprises two base uhits, the 14108 analyser

using dual wavelength, single beam infrared technique and the 14208/14218 oxygen analysers
using paramagnetic technology. This manual describes the 14208 oxygen analyser.

The 14008 series may be fitted into a twin unit 19° rack mounled case, a bench top case or a
single unit case for flush panel mounting.

The 14208 has voltage and current outputs, multiple ranges, oxygén level alarms, flow alarm and
remote range indication.

A version of the analyser is available for oxygen purity measurements.

" Included with the analyser are the following accessories:

Fuses 2531-0526

Filters 2377-3608

‘D’ connectors 2535-71127 (plug)
2535-7374 (socket)

'D’ connector hoods ~ 2535-7088

Manual 014200018

IEC Power connector  2533-1437

A 3 1/2 digit green LED indicates the oxygen content to 0.1% resolution.

WARNING

-This analyser is not suitable for use in hazardous areas
or for measuring flammable sample gases.

Principles of Operation

The 14208 oxygen analyser measures the paramagnetic susceplibility of the sample gas by
means of a magneto-dynamic type measuring cel,

Oxygen is virtually unique in being a paramagnetic gas, this means that it is attracted into a
magnetic field. In the Servomex measuring cell the oxygen concentration is detected by
means of a dumb-bell mounted on a torque suspension in a strong, non-inear magnetic field.
The higher the concentration of oxygen the greater this dumb-bell is deflected from its rest
position. This defiection is detected by an optical system and twin photo-cells connected to
an amplifier. Around the dumb-bell is a coil of wire. A current is passed through this coil to
return the dumb-bell to its original position. The cument is measured and is proportional to
the oxygen concentration.
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Sampling System

The sampling system of the analyser includes a combination filter/automatic flow control
device, designed to keep a constant flow of sample gas through the measuring cell for
varying input pressures and to prevent the entrance of particulate matter into the measuring
cell. Excess flow is vented to the by-pass.

An optional back pressure regulator is available for high oxygen concentrations to reduce the
errors which would occur due to changes in barometric pressure.

CELL
FLOW
SENSOR
>
—
our 1AFCD ll
.. ; - | v
I V4
1 B
| BACK
——fp-—q PRESSURE
# | REGULATOR
RESTRICTOR L q— (0PTIONAL)
é REQUIRED 3k
¢ FOR BACK
2 PRESSURE
& REGULATOR v
i— OPTION. IN OUT

Figure 1.1 Schematic of Sampling System
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Use With Toxlc or Flammable Gases

1.4.1 Toxic Gases

It the analyser is used with sample gases which may be loxic, asphyxiant of otherwise
harmful 1o health then adequate precautions should be taken to ensure sale installation and

operation.
These precautions could, for example, include ensuring good quality sample piping to reduce
the possibility of leaks, reqular leak checking of the analyser and sample piping, minimum

sample pressure, adequate ventiation of enclosed spaces and the possibility of monitoring for
toxic levels.

The analyser vent should be piped to a well ventilated area.

1.4.2 Flammable Gases

WARNING

This analyser is not suitable for use in hazardous areas
ot for measuring flammable sample gases.

Consult Servomex for details of analysers which may be more suitable for measurting sample
gases which can be toxic or flammable.

Specification

Performance Specification {typical)

Repeatability: Better than +0.1% O, under constant conditions {measured at the IV
electrical output).

Temperature +0.005% O, +0.04% of reading(on display) per °C change

coefficient: from calibration temperature.

Response Less than 15 seconds to 90%.

Time: At point when flow alarm is triggered the response time will be
approximately 50 seconds




Qutputs

Display:

Output:

Alarm outputs:

Oxygen level:

Flow fail:

Local alarm:

Sample requirements

Condition:

Infet pressure:
(Standard)

{With back-
pressure
regulator}

Flowrate: .
Filtering:
Materials exposed

to the sample:

Gas connection:

Physical Characteristics

Case:

Case
classification:

3 1/2 digit LED reading 0.0 to 100.0% oxygen with overrange
capability.

4-20mA (isolated), maximum load 600 ohms. Isolation 110V ac.
0-1V {unisolated), minimum load 1000 ohms for range selected.

2 oxygen level alarms, SPCO relay contacts rated at 1A/110V AC or
1A/28V DC, non-inductive. Can be configured 1o high or low.
independent of range.

SPCO relay contacts rated at 1A/110V AC or 1A 28V DC
non-inductive.

Red LED lamps flash when alarm active.

Clean, dry gas with dew point 5°C below ambient temperature.

3.5 to 70kPa (0.5 to 10psig). Inlet pressure changes within this |
range will change the reading by less than 0.1% O,

17kPa to 35kPa (2.5 to 5 psig).
Pressure values will be increased by 1 psig for every 2000/(10Pa
per 1000m) altitude above sea level,

1 to 6 litres/minute approximately dependmg on sample pressure.
Version with back pressure regulator: 1 - 2 fitres/min

0.6 micron replaceable filter integral to the automatic flow control
device.

Stainless steel, Pyrex glass, brass, platinum, epoxy resin, Viton,
nylon, neoprene, polypropylene and glass fibre filter.

6.4mm (1/47} QD tube.

Steet and aluminium finished in epoxy powder paint.

IP 20 (IEC 529) when fitted into the Servomex 1400 series 19 inch
case.




1.6

Dimensions:
Weight:
Electrical

AC Supply:
Power required:

Environmental Limits

Operating ambient
lemperature:

Storage temperature
range:

Relative humidity:

Sunlight:

Vibration:

EMC:

Product Identification

See Figure 2.1.

S5Kq (11b) approximately.

88 to 264V, 47 10 440Hz.

S50VA.

010 +45°C (32 to 113°F)
0 to 40°C (32 to 104°F), when fitted in bench top case.

-20 10 +70°C (-4 to 158°F)

0-85%, non-condensing.

Protect from direct sunlight which may cause the interior of the
analyser to overheat.

Protect the analyser from excessive vibration.

Complies with EN 50022(1987) CLASS A for conducted interference
and radiated electric field.

A label is fitted to the rear panel giving the model and serial numbers. It is of the form
1420/B701/NNNN where NNNN is the serial number o




@@@%u@e@ac

Z-5
..-.-o_u_wuw

Figure 5.1 Exploded View 1420B-Oxygen Analyser
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Infrared Analyser
 Instruction Manual

Ref : 01410/001B/0
Order as part No. 014100018
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Cenlificate No. Q5166
15O 9001 (1987)
EN 29001 {1987)
BS 5750 Part 1 (1987)
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CUSTOMISED CIRCUIT VARIABLES

The 1400 Jisplay pcb (01410902/0) on this instrument is fitted
with etendard/special resistor values and switch settings,
as lollows :-~

Resistors Special Switch 1 Settings
R8  -8key /1 ON

R9 ﬂKO 1/2 QON

RIO 8/ - 173 _OFF

R1.1.: 500K /¢ ON

R12 500R s OV

R13 SO0R 176 ON

RIS 500R 7 _9WV

R15 S500R 78 OW

Standard Switch 1 settings are listed on Page 18 of the manual.




s

Section 1. Description and Specification.

1.1 General

This manual describes the Servomex 1410 infra-red gas
analyser.

The 1410 is supplied for packaging into a 19 inch rack , 4U
high, case. A suitable case is available from Servomex,

part number 00022905.

If the 1410 is not fitted into a suitable protective case by
Servomex (eg. when the 1410 is supplied as an OEM chassis)
it 1s then the responsibility of the wuser to ensure that
suitable precautions are taken so that the level of
protection is adequate for the intended environment.

A 3 1/2 digit LED display indicates the gas concentration

The analyser has built-in alarms for flow failure,
instrument fault and high concentration level. These alarms
have indicating LED's on the front panel. An alarm relay is
fitted inside the unit and can be selected by the user to
operate on any one of these alarm conditions.

A switch on the analyser's front panel selects the

measurement range. Pins on the rear of the analyser allow

connection of a remote range change switch which, if

connected, overrides the front panel switch.
WARNING

This analyser is not suitable for use in
hazardous areas or for measuring hazardous gas mixtures

1.2 Specification

Principle: Infra-red. Single beam dual wavelength.

Accuracy: Subject to available standards or gas |,
mixtures. Typically better than +/- 2% FSD.

Linearity: . Better than +/- 1% FSD.

Repeatability: Better than +/- 1% FSD

Zero drift: Less than 2% FSD per week

Effect of sample Less than 1% FSD for 50% cell window

cell contamination: obscuration, due to broad band contamination.

Temperature Zero - less than 0.2% FSD per deg C

coefficient: Span - less than 0.4% of reading

per deg C (includes gas law efféct}).




Sample pressure
coefficient:

Response time:

Electrical output:

Operating ambient
temperature:

Relative humidity:

Storage
temperature:

Storage relative
humidity:

AC supply:
Alarms

Instrument/level/
flow alarm:

Additional Gas
Concentration
Alarm:

Sample Requirements

Pressure:

Flowrate:

/1t

Less than 0.15% of reading per mbar

Typically 30 seconds to 90%.

0 to 1V, isolated, min lcad 1K
and
4 to 20mA, isolated,

max Jload
impedance 500R. :
Note that the current and voltage
cutputs are not isolated from
each other.

0 to 40 deg C (32 to 104 deg F).

5 to 85% non-condensing.

=20 to +70 deg C (-4 to 158 deg F). N

80% RH maximum.

120 or 240V AC, +/-10%, 45/65Hz.
Max load 30VA.

This alarm can be configured to operate
in different ways:- .

l. As a concentration alarm only

2. As an-instrument fault alarm only

3. As a flow alamm
4 sets of changeover relay ‘contacts rated at
3A/120V, 1A/240V AC or 1A/28V DC.
Relay de-energises on alarm or power failure.
See section 2.3.1 for details of how to
configure these alarms.

Change over relay contacts rated at

1A/28V AC or DC . Relay de-energises
on high concentration or power fail.

0.9 to 1.1 bar absolute.

Typically 100ml/min to 1 litre/min.

Materials in contact

with the sample:

Gas connection:

Stainless steel, Viton, sapphire/CaF2, UPVC, as standard.

6.4mm (1/4in) OD tube, suitable for push-on
tubing or 1/4 inch compression fittings.
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1EC MAINS ]
._ PLUG FUSE &
SPAN,ZERO VOLTAGE
& ALARM SELECTOR N
SET POTS. - -.
CANON
1 T .
ALARM INDICATOR RANGE INDICATION CONNECTORS :
2 SWITCH.
RANGE SWITCH j
ALARM STATUS SAMPLE \
INDICATORS CONNECTORS

Section 4. Principles Of Operation And Product Description

4.1 Description Of The 1410

The 1410 analyser comprises two major assemblies:-

1. 12Xl infrared bench {see appendices A-D)
2. Fropt panel assembly (see figure 4.1)
Flow Sensor

MAIN P CB.ASSY

N

L.

K~ \‘ . ./—..

Fiqure 4.1 General Construction




Thermo Environmental
'E instruments Inc.

Gas Filter Correlations
CO Analyzer

Model 48

For Continuous
Ambient Air
Monitoring

Thermo Electron’s Microprocessor
‘Based Model 48 Ambient CO Analyzer
provides unequaled ease of operation,
reliability, precision and specificity. The
unique Gas Filter Correlation principle of
operation offers the significant advan-
tages of unequaled specificity and sensi-
tivity and increased resistance 10 shock
and vibration.

Key Features
* Microprocessor Based

* Automatic pressure and temperature
correction

* Dual fully independent cutputs standard
+ Hourly average output standard

= | ower ranges, wide dynamic range
{suitable for both ambient and source)

= Highly specific to CO
* Long term zero and span stability
» Vibration and shock resistant

« Powerlul diagnostics made possible by
microprocessor

« Linear through all ranges

» Unaffected by changes in flow

« Seli-aligning optics

« U5 A —EPA reference method RFCA-

0981-054, range 0-50ppm time ¢on-
stant — 30 seconds

Model 48 Specifications

Ranges 0-1,0-2, 0-5, 0-10, 0-20, 0-50", 0-100, 0-200,
0-500, 0-1000 ppm

Zero Noise 0.05 ppm AMS — With time constart = 30
seconds

Minimum Detectable Limit 0.10 ppm

Zero Drift, 24 Hours +0.2 ppm

Span Drift, 24 hours + 1% Full Scale

Rise/Fall Times (0-95%) I minute

(at1 flow, 30 second _

integraticn time}

Precision += 0.1 ppm

Linearity +1%

Flow Rate 1 Ipm standard

Rejection Ratio

Negligible interference from water and CO,

Operating Temperature

Performance specifications maintained over
the range 15-35° C {may be operated salely
over the range 5—45° C}

Power Requiremenis

100 Watts;
105-125 VAC, 60Hz; 220-240VAC
50Hz

Physical Dimensions

17" wide x B%" high x 23" deep

Weight

45 lbs.

Dual Outputs {standard)

Selectable to 0-10mV, 0-100mV

0-1V, -5V, 0-10V, digital display; 1 hour inte-
grated value. Other cutputs available upon
request (4-20ma, IEEE488)

* See Federal Register, Tuesday, February 18, 1875, Volume 40, Number 33, Part il for
definitions and Federal specifications. Performance specifications over 15-35°C

range.




Principle of Operation

The basic components of a Gas Corre-
laticn System are illustrated in the
above diagram. Radiation from an
infrared source is chopped and then
passed through a gas filter which alter-
nates between CQ and N, due to Rota-
tion of the filter wheel. The radiation
then passes through a narrow band-
pass filter and a multiple optical pass
sample cell where absorption by the
sample gas occurs. The IR radiation
exits the sample celt and falls on a
solid state IR detector.

5 NG ) By

l:]l:l:l:l:lc:]l:][jl:l
Q

Muitiple Optical Pass-
Sample Cell

The CO gas filter acts to produce-a
reference beam which cannot be fur-
ther affected by .CO .in. the sample

chamber. The N, side of the filter wheel \H
is transparent to IR radiation and\._48-002 —Rack Mounts

Options

48-001 — Particulate Filter

48-003 — Remote activation of zero

and span solenoids.

therefore producés a measure beam
which can be absorbed by CO. The
chopped detector signal is modulated
by the alternation between the two gas
filters with an amplitude proportional to
the concentration of CQ in the sample
chamber. Other gases do not cause
modulation of the detector signal since
they absorb the reference and mea-
sure beams equally. Thus, the Gas
Filter Correlation System responds
solely to CO.

- Thermo Environmental

’E Instruments Inc.

8 west Forge Parkway
Franklin, MA 02038

(508) 520-0430
Telex: 200205 THEMO UR

FAX: (508) 520-1460

Printed In U.S.A 10/89 58
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77 BOCGASES B ©63680

~
An gperating unit of The BCC Growp. Inc /Qoe

Union Landing & River Roads

P.O. Drawer Nog. 272

Riverton

New Jersey 08077

Tetephone: Marketing; 609-829-7878
Prod. & Admin.; 6§08-829-7914
international, 609-829-7917

ANALYTICAL REPORT

To: General Welding Supply Date Reported: 12-12-94
3623 E. Marginal Way So. Test Number: 4C889
Seattle, WA 98134 Fill Dat_:e: 11-23-94

Material Submitted: 60@ppm CO,10%02,12%C02/N2

Specification Number: Primary Standard

Method of Analysis: Non-Dispersive Infrared Analyzer, Percent Oxyden
Analyzer

Result of Investigation: Cylinder No. CC-2895

Component _Specification Concentration
* Carbon Monoxide 609 ppm 556 ppm
% Oxygen 10% 9.28%
% Carbon Dioxide 12% 11.06%
Nitrogen Balance : Balance

* Primary Standard Analytical Accuracy +/- 2.0% Relative
% Primary Standard Analytical Accuracy +/- 0.027 Absolute

ORM NO. 037-002

By

thorized Signature




— . &2 BOC GASES 698206 o

An operating unif of The BOC Group. inc )23

Unien Landing & River Roads

P.O. Drawer No. 272

Riverton

New Jersey 08077

Telephone: Marketing; 609-829-7878
Prod. & Admin.; 609-829-7914
International; 608-829-7917

ANALYTTCAL REPCRT

To: General Welding Supply Date Reported: 95-22-95
3623 E. Marginal Way So. Test Number: 54184
Seattle, WA 98124 ) Fill Date: @5-19@-95

Material Submitted: 30@ppm CO,6%C02,15%02/N2

Specification Number: N/A

Method of Analysis: Non-Dispersive Infrared Analyzer, Percent Oxygen
Analyzer

Analyzed: Cylinder No. CC-4302 Size 152, CGA 590 2000 psi

Component Specification Concentration
*: Carbhon Monoxide 309 ppm 296 ppm

+: Carbon Dioxide 6% 5.98%

o Oxygen 15% 15.01%
Nitrogen Balance Balance

Primary Standard Analytical Accuracy +/- 2% Relative

*% Primary Standard Analytical Accuracy +/- 0.02% Absolute

o T ftf

uthorized Sifnature

. "ORM HO. 037-002
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RESUME OF =2/8 quatiTy INC
KRIS A. HANSEN, QEP

PRESIDENT
AM TEST-AIR QUALITY, INC.
AM TEST ALASKA

EDUCATION

- B.S., Chemistry, Central Washington University, 1973
- Coursework and 2.5 years research completed towards M.S.,
Chemistry, Central Washington University
- Several workshops, courses and conferences annually |
on the subjects of continuous emission monitoring
systems (CEMS), Title IIl MACT, Title V operating
permits, enhanced monitoring, and advanced emission measurement.

PROFESSIONAL MEMBERSHIPS/CERTIFICATIONS

- Institute of Professional Environmental Practice (IPEP),
Qualified Environmental Professional (QEP), July 1995

- Air and Waste Management Association (A&WMA), Fellow Member
(since 1978)

- Pacific Northwest International Section of A&WMA (PNWIS)

- Source Evaluation Society (SES)

PROFESSIONAL EXPERIENCE

Am Test-Air Quality, Inc. was formed under the direction of Mr. Hansen in 1982.
This company conducts full-service source testing activities. Mr. Hansen follows
developments in EPA testing methodology and has developed sampling and analysis
techniques for many sources for which EPA guidelines are not available. He has
worked at numerous types of industrial facilities, including refineries, power plants,
nuclear plants, aluminum plants, wood products facilities, smelters, incinerators, and
other industrial sources throughout the United States and internationally. Mr. Hansen
manages an experienced field testing and laboratory analysis staff. He manages all
phases of project development, including cost estimation, scheduling, sample
collection, analysis and report preparation. He also manages all other aspects of the
business, including business development and personnel issues.

Prior to joining Am Test, Inc., Mr. Hansen's professional experience included 4.5
years with an environmental consulting firm, and 2 years as a laboratory instructor and
research fellow while attending graduate school at Central Washington University,
where his research emphasis was in gas chemistry. Mr. Hansen has 18 years of
professional experience.

Mr. Hansen has assisted in the instruction of EPA Air Pollution Training Institute
{APTI) courses offered by the EPA in cooperation with the University of Washington.
Mr. Hansen was the recipient of the 1987 PNWIS/APCA "Hardhat Award” which was
presented in recognition of his contributions to the advancement of source sampling
technology in the Pacific Northwest. He is a current board member of the Puget Sound
Chapter of PNWIS/A&WMA. Mr. Hansen recently received his QEP certification
from the IPEP.

|lal\cibpires-kah, 7/19/95]




AIR QUALITY, INC,

RESUME OF
ANGELA F, BLAISDELL

VICE PRESIDENT/SR. TECHNICAL WRITER

EDUCATION

- B.S., Marine Resources, Western Washington University,
Bellingham, Washington, 1980

- Minors in Chemistry and Biology

- Several workshops, courses and conferences annually, including
a Continuous Emission Monitoring System (CEMS) Workshop, taught
by Dr. James Jahnke in October 1992 and April 1993, a Title V Operating
Permits Workshop in May 1993, an Advanced Emission Measurement
Workshop in July 1993, a Title III MACT Workshop in 1994 and
Enhanced Monitoring Workshops in 1993 and 1994.

PROFESSIONAL MEMBERSHIPS

- Air and Waste Management Association (A&WMA)
- Pacific Northwest International Section of A&AWMA (PNWIS)
- Source Evaluation Society (SES)

PROFESSIONAL EXPERIENCE

Ms. Blaisdell has worked with Am Test-Air Quality, Inc. for the past 10 years and has
had 14 years of professional experience in the field of air quality. She helps manage all
aspects of source test projects, including initial client contact, scope of work
preparation, scheduling, pre-test coordination, implementation of quality assurance
programs for field sampling, analysis, data reduction, final data review and report
preparation and review. She reviews current literature for each test method and
incorporates the methodology into our testing and reporting protocol. Ms. Blaisdell
recently assisted in the instruction of the EPA-APTI 464L "Continuous Emission
Monitoring” course, the EPA 450 "Source Sampling for Particulate Pollutants" course
and the EPA 502 Course "Hazardous Waste Incineration" offered by the EPA's Air
Pollution Training Institute in cooperation with the University of Washington. She was
the General Chair of the 1994 PNWIS Spring Specialty Conference on Enhanced
Monitoring, and was a speaker at the 1990 and 1991 PNWIS annual meetings on the
subject of continuous emission monitoring systems (CEMS). Angela is the current
Treasurer and past secretary/treasurer for the Pacific Northwest International Section
(PNWIS) of the Air and Waste Management Association (A&WMA) and is the past
Chair for the Puget Sound Chapter of PNWIS. Ms. Blaisdell was the recipient of the
1991 PNWIS/A&WMA "Labcoat Award” which is presented each year to an individual
to recognize his contribution to the advancement of source sampling methodology in
the Pacific Northwest.

Prior to joining Am Test, Ms. Blaisdell acted as a Project Leader and Office Manager
for an environmental engineering consulting firm in the Seattle area for 2 years.
Experience with that firm involved sample collection, analysis and report preparation
for source and ambient air, water and industrial hygiene studies. Ms. Blaisdell also
worked on various research projects in the Chemistry department while attending
Western Washington University.

fafb\cibpires-afh, 9725/
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AIR QUALITY, INC

RESUME OF
DOUGLAS M. ALBERTSON

SENIOR AIR QUALITY SPECIALIST

EDUCATION

- B.A., Bioscience, California State University at Stanislaus, 1971
- Professional training courses and specialty conferences

PROFESSIONAL MEMBERSHIPS

- Air and Waste Management Association (AWMA)
- Pacific Northwest International Section of AWMA (PNWIS)

PROFESSIONAL EXPERIENCE

Mr. Albertson has worked with Am Test-Air Quality Inc. for the past year. He has
over 20 years experience in environmental research, including process medification,
equipment design, permitting, analytical testing, and plant start-up. Mr. Albertson
manages Am Test-Air Quality's Coeur d'Alene, ldaho office. He has had extensive
experience in all aspects of source testing, project management and technical review of
emission reports.

From 1972 to 1982, Mr. Albertson was the co-founder of Chemecology Corporation,
an analytical laboratory which specialized in all facets of environmental testing. He
was responsible for the identification and solution of environmental problems on
combustion sources fired with coal, criade oil, natural gas and a wide variety of
biomass. Mr. Albertson organized research projects and managed data collection teams
throughout the United States, Europe and Japan.

From 1983 to 1993, Mr. Albertson was employed by Energy Products, Inc. of Coeur
d'Alene, Idaho, as an Environmental and Special Projects Manager. His
responsibilities included development of equipment and procedures to analyze and
minimize emissions from full scale combustors and gasifiers fired with conventional
and experimental fuels. In this position, Mr. Albertson derived full scale operating
conditions and process flow for full scale facilities based on mass/energy balance from

pilot research, developed emissions factors and projections to be used for -

environmental permit operations, and provided technical support for marketing, sales
and engineering staff. He designed, built and operated a continuous emission
monitoring system (CEMS) for monitoring process emissions. Mr. Albertson authored
over 30 research reports in fluid bed combustion and gasification. In the 10 years Mr.
Albertson was employed at EPI, several of his reports were published in national
publications. A sample of Mr. Albertson's technical papers follows:

"Emissions From Fluid Bed Combustion of High Ash Cotton Stalks®, IGT Conference, New Orleans, Louisiana, February 1988,

*Design Characteristics of a 12 MW AFB Power Station Firing Agricultural Wastes™, American Socicty of Mechanical Engineers,
Sap Francisco, Catifornia, April 1989,

"Modifications to Fluid Bed Boiler Design Based on NO, Reduction Experience”, American Society of Mechanical Engineers,
Dallas, Texas, October 1989

lafb\c\bpires-dma, B/25/94]
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AIR QUALITY, INC.

RESUME OF
PAUL J. CLARK

AIR QUALITY SPECIALIST

EDUCATION

- Naval Nuclear Power School, 1982

- Various Naval Engineering Courses

- Numerous Safety and Hazard Communication Courses
- OSHA 80-Hour Hazardous Waste Training, 1993

PROFESSIONAL EXPERIENCE

Mr. Clark began his employment with Am Test-Air Quality, Inc. in January, 1995.
He conducts source emission testing and activities related to source emission testing,
including field sampling, test equipment maintenance and calibration, test planning and
preparation, and data reduction and evaluation. In the laboratory and office, he
performs test equipment trouble-shooting, maintenance, fabrication, and calibration.
He helps keep the Air Quality shop and mobile laboratories organized and stocked with
the necessary sampling supplies and parts.

Mr. Clark is experienced at performing the following test methods: EPA Methods 1, 2,
3A, 4, 5, 6, 6C, 7E, 8, 10, 11, 12, 13B, 16A, 17, 20, 23, 25A, 25B, 26, 26A, 29
(multiple metals sampling), 101A, 201A, 202, semi-volatile organic compound
sampling (including dioxins and furans), volatile organic compound testing by TO-14,
particle size distribution, continuous emission monitoring systems certifications, and
other miscellaneous EPA methodology.

Prior to joining Am Test-Air Quality, Inc., Mr. Clark was an Environmental
Technician for several Seattle based companies, including Chempro, Airco Services,
Inc. and Penberthy Electromelt International, Inc. Mr. Clark also worked as a Shift
Supervisor at Penberthy Electromelt, a hazardous waste thermal treatment unit and as a
Field Supervisor at Airco Services, Inc. His responsibilities have inciuded the
organization and demobilization of 2-12 person crews for emergency spill response, site
remediation and industrial cleaning as well as the development and implementation of
safety training programs. In 1987, Mr. Clark was honorably discharged by the U.S.
Navy after 6 years of active duty with a rank of E-6 and the position of Leading Petty
Officer for the Reactor Laboratory Division aboard a Nuclear Powered Submarine.
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AIR QUALITY, INC,

RESUME OF
AMY M. BROTHERTON

TECHNICAL WRITER

EDUCATION
- B.A., English, University of California, Santa Barbara, California, 1991

PROFESSIONAL EXPERIENCE

Ms. Brotherton began her employment with Am Test-Air Quality, Inc. in April 1992.
She performs technical writing of reports and word processing of proposals, test plans,
and reports for the Senior Technical Writers to review. She performs data processing
of field and laboratory analysis data using computerized data reduction programs, and
performs by-hand calculations to verify computer program integrity. She also develops
new computerized data reduction programs for field and laboratory analysis data and
reviews other staff members data for accuracy.

Prior to her employment at Am Test, Ms. Brotherton worked for a medical claims
processing company as an assistant to the medical-legal staff. In this position, she
determined payment for worker's compensation claims, performed quality assurance
review, and provided medical-legal training to company officers.

laf\c\bphres-amb, 8/725/94f
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AIR QUALITY, INC

RESUME OF
ANNIKA M. WOEHR

PROJECT ASSISTANT/TECHNICAL WRITER

EDUCATION

- B.S., Biology, Florida Atlantic University, Boca Raton,
Florida, 1992, emphasis in Marine Biology

PROFESSIONAL EXPERIENCE

Ms. Woehr began her employment with Am Test-Air Quality, Inc. in June 1994. She
has been responsible for pre-field preparation for air quality projects and preparation of
sample trains, glassware, labware and sampling hardware to be used on each specific
project. In the field, Ms. Woehr has acted as a Project Assistant, assisting the Project
Manager, Project Engmecr or Project Leader in setting up the equipment at each
sample site, performing tests and recording data, recovering the samples after each test,
performing any in-field analysis, and in demobiliz'mg. When working in the field, she
is responsible for properly labeling and identifying each sample, and initiating chain-of-
custody procedures.

In the laboratory, Ms. Woehr is experienced in gravimetric analysis of particulate

matter samples and particle size distribution samples. She assists in preparation and

analysis of samples for quantifying sulfur oxides, reduced sulfur compounds, toxic
metals (including hexavalent chromium), semi-volatile compounds (including dioxins
and furans), and volatile organic compounds.

In the office, Ms. Woehr reduces the field data and inputs values into data reduction
programs and performs by-hand calculations to verify computer program integrity.

Prior to joining Am Test, Annika worked through an employment agency for a coastal
management firm restoring and building up sand dunes on beaches in Florida using
native and endangered plants. She worked as a .teacher assistant, office assistant,
research assistant while attending Florida Atlantic University. One project involved
maintaining sea turtle tanks in a laboratory. She also spent a summer working as a
secretary in Geneva, Switzerland.

lafbic\bpires-amw, §/25/54]
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AI\/T—S AmTest-Air Quality, Inc.
30545 S.E. B4th St., #5

AIR QUALITY, INC. Preston, WA 98050
Office: {206) 222-7746
FAX: (206} 222-7849

AM TEST-AIR QUALITY, INC.
CAPABILITIES

Am Test-Air Quality, Inc. is an independent company providing
comprehensive air pollution testing services to industry and government.
Am Test, Inc.'s Air Quality Division was developed in 1982 by Mr. Kris A.
Hansen. On January 1, 1991, the Air Quality Division incorporated as a
separate company named Am Test-Air Quality, Inc. Am Test-Air Quality's
main office and laboratory facility is located in Preston, Washington. The
Preston office employs a staff of 20 qualified, experienced engineers,
chemists and scientists. tn January 1993, Am Test-Air Quality, Inc. opened
a branch office, Am Test Alaska in Anchorage, Alaska in order to better
serve our many Alaskan clients. One aspect of the testing services provided
by Am Test-Air Quality, Inc., which we feel is unsurpassed by other testing
firms, is the quality and experience of our personnel. We utilize highly
experienced, motivated personnel on all projects. We believe that the
success of a project is dependent on the use of state-of-the-art equipment
and experienced, knowledgeable personnel. We have performed source
testing projects of all different sizes and difficulty levels. Typically, we
dispatch test teams of one to ten individuals. On all projects, our attention
to detail remains extremely high.

Am Test-Air Quality, Inc. performs source testing projects at all types of
facilities throughout the United States and Canada. Some of the types of

facilities tested include:

Oil and Gas Refineries

Pulp and Paper Mills

Gas, Qil, Wood, Coal and Nuclear-Fired Power Plants
Chemical Plants

Aluminum Reduction Facilities

Wood Products Industries

Smelters

Cement Kilns

Hazardous Waste Incinerators

Municipal and Medical Waste Combustors
Landfill Gas Flares

Wastewater and Sewage Treatment Facilities
Coating and Finishing Facilities
Manufacturers

Superfund Clean-Up Sites

Asphalt Plants
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AIR QUALITY, INC.

Examples of the types of projects Am Test-Air Quality, Inc. becomes

involved in include:

Regulatory compliance with NSPS, MACT, BIF requirements
Continuous emission monitoring system {(CEMS)
certifications

Enhanced monitor certifications (CEMS, CRMS, CPMS)
Emission inventories for MACT, NESHAP, SARA Title Ill and
SIP determinations

Air pollution control equipment warranty/quarantee/design
testing

Combustion or control device optimization

Air toxics studies for hazardous air pollutants (HAPs)
Particle size distribution studies (PM4q}

Soil remediation unit evaluations

Vapor recovery system efficiency evaluations
Destruction/capture efficiency studies

Ammonia slip evaluations

Pilot plant or engineering-scale trial burns

Hands-on stack sampling training workshops
Industry-agency liaison
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AIR QUALITY, INC

MANUAL EMISSIONS TESTING SERVICES

Am Test-Air Quality, Inc. performs all recognized EPA source test methods

for many types of industries. We also perform NIOSH methods, BIF
Regulation methods, SW-846 methods, toxic organic {TO) methods and are
experienced at developing test methods for specialized applications where
published methods do not exist. Am Test personnel keep current on new
method development by attending training courses and utilizing the EMTIC
bulletin board systemn (BBS). A partial list of pollutants measured using

manual test methods foilows:

Particulate Matter
Particle Size Distribution
Sulfur Oxides
Nitrogen Oxides
Opacity Measurement
Carbon Monoxide and Fixed Gases
Hydrogen Sulfide
Multi-Metals
- . Hexavalent Chromium
- ICP Metals
Low-Level Mercury
Particulate and Gaseous Fluoride
Total Reduced Sulfur Compounds
Volatile Organic Compounds
- 8240 list of VOCs
- Alcohois and Acetates
- BTEX
- Formaldehyde/Aldehydes
Semi-Volatile Organic Compounds
- Dioxin and Furan isomers
- PAHs
- BNAs
- PCBs
- Pesticides and Herbicides
Acid Gases
- Hydrochloric Acid
- Hydrofluoric Acid
- Nitric Acid
- Sulfuric Acid
Chlorine, Chlorine Dioxide and Chloroform
Ammeonia and Urea
Radionucleides
Hazardous Air Poliutants (HAPSs)
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AIR QUALITY, INLC

CONTINUOUS EMISSION MONITORING SYSTEMS
AND INSTRUMENTAL TESTING SERVICES

Am Test-Air Quality, Inc. has two (2} complete continuous emission monitor
{(CEM) instrument vans and a separate set of instruments which can be
shipped to remote locations. We maintain an inventory of approximately 80
EPA Protocol 1 {or best available grade) certified calibration gas mixtures to
tailor calibrations gases to each source. Each mobile laboratory is equipped
with:

» Oy, CO,, 50,, NO,, and CO analyzers

» Total hydrocarbon {THC) and non-methane hydrocarbon
{(NMHC) analyzers

» PC-based data acquisition systems for collecting and
reducing data to provide on-site results

» Cylinder racks for calibration gases

= Heated or unheated Teflon sample transport lines

= Sample extraction systems, including sample probes,
fine particulate filters, moisture removal systems, and
Teflon iined sample pumps

» | aboratory bench space which can be equipped with
analytical balances, wet chemical analysis equipment and
instrumental methods, including gas chromatography

Am Test-Air Quality, Inc.'s mobile laboratories are used to perform New
Source Performance Standards (NSPS)} testing and to conduct continuous
emission monitoring system (CEMS) performance specification testing and
audits. We provide a variety of CEMS services, including:

Performance Specification Tests (PST)
Relative Accuracy Test Audits (RATA)
Relative Accuracy Audits {(RAA)
Cylinder Gas Audits {(CGA)

Quality Assurance Plans {QAP)

In addition, Am Test-Air Quality, Inc.'s senior level staff are extremely
knowledgeable in the field of CEMS and can assist in monitor selection,
calibration gas selection, stratification testing to locate CEMS probes,
sampling system troubleshooting, and act as a liaison with the regulatory

agency.




AM TEST LABORATORY

AmTest, Inc. is a full service analytical testing laboratory located in Redmond,
Washington. It was organized to provide the highest caliber laboratory testing of
environmental and industrial samples. Experienced environmental chemists and
microbiologists have the best available equipment at their disposal. Experienced
personnel, top-notch instrumentation, and a personal interest in your testing
requirements assures:

- Quick turnaround time for sample analysis
- Maximum quality conirel on projects

- Direct dialogue with the analytical staff

- Reasounable rates

AmTest's laboratory is departmentalized into the following disciplines:

AIR QUALITY Source and Ambient Testing
ENVIRONMENTAL Water, Wastes, Tissue, Vegetation
INDUSTRIAL Food, Materials Testing, Industrial —
Hygiene, Special Projects /
OIL AND FUELS Lubricating 0il, Fuel Analysis,
Hydraulics, Contamination Analysis
TRACE ORGANICS PCB'’s, Pesticides, Hazardous Wastes,
Priority Pollutants
MICROBIOLOGY Water, Wells, Food, Product Evaluation

AmTest’s laboratory utilizes the following instrumentation:

Finnigan Incos 50 GC/MS Atomic Absorption Spectrometer-Flame

Jarrell Ash ICP Plasma Emission Spectrometer Atomic Absorption Spectrometer-Graphite Furnace
Gas Chromatographs: FID, EC, TC, N2, P Atomic Absorption Spectrometer-Hydride Generation
Jarrell Ash Are, Spark Emission Spectrometer UV /Visible Spectrometer

Xertex TOX Analyzer Infrared Spectrometer

Source Test Equipment-EPA Approved ‘ High Performance Liquid Chromatograph

AmTest is one laboratory in a group of laboratories serving the West. Other
facilities include: :

AmTest, Inc., Portland, Oregon

AmTest of Arizona, Phoenix, Arizona

Can Test Ltd., Vancouver, B.C.

Loring Laboratories, Calgary, Alherta

Metropolitan Clinical Laboratories, Ltd., Yaocouver, B.C,

Phone Mr. Shawn Moore, General Manager or Mr. Mark Fugiel, Technical Director,
at (206)885-1664 for more details or a price quotation.






