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1.0
INTRODUCTION

The purpose of this performance specification test (PST) 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 Lousiana-Pacific Corporation'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 relative accuracy (RA) tests using Environmental Protection
Agency (EPA) reference methods. The concentration of CQO in the gas stream was
measured concurrently by the Graseby STI CEMS, and by Am Test using EPA
reference methods. The CEMS results were compared to the reference method
results to calculate the relative accuracy of the CEMS using procedures described in
the July 1, 1993 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”.

Am Test measured the concentration of CO in the stack gas using the EPA sampling

and analysis method described in 40 CFR 60, Appendix A, Method 10. Method 10
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was performed to measure the parts per million (ppm) carbon monoxide (CO) using
a gas filter correlation non-dispersive infrared (NDIR) analyzer. EPA 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.
EPA 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. A total of twelve (12) Method 1, 2, 3A, 4 and 10

tests were performed at the RTO exhaust stack on September 16, 1994.

Mr. Douglas M. Albertson and Mr. David A. Newman of Am Test-Air Quality, Inc.
performed the field sampling. Data reduction, final report preparation and quality
assurance review were performed by Mr. Kris A. Hansen, Ms. Angela F. Blaisdell,
Ms. Amy M. Brotherton and Ms. Cassie B. Heaton of Am Test-Air Quality, Inc. Mr.
Bob Schultz of Lousiana-Pacific's Engineering office in Haywood, Wisconsin
coordinated this project. Mr. Mike Hermanson of Louisiana-Pacific (Chilco)

provided Am Test with the CEMS data.




2.0
SUMMARY OF RESULTS

The following subsections of this report present relative accuracy comparisons for
each component of the continuous emission rate monitoring system. Refer to the
Table of Contents to locate specific information for each type of test. Computer
printouts of the average emission concentration during the twelve (12) reference
method tests are included in Appendix A of this report. Computer printouts of
results for the individual moisture and airflow tests are included in Appendix A of
this report in printouts titled, "Methods 1, 2, 3A and 4". The average reference
method (RM) data were corrected for calibration drift during each test period. The
bias corrected data are presented on printouts titled "Calibration Summary -
Gaseous Emission Monitors". Copies of the Graseby STI CEMS outputs are
included in Appendix B of this report along with opacity monitor certification data.
Example calculations of the relative accuracy test 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.

2.1  Carbon Monoxide CEMS

The relative accuracy of the carbon monoxide (CO) analyzer in the continuous
emission monitoring system (CEMS) installed to monitor emissions from the RTO
exhaust stack was evaluated on September 16, 1994. Data from the Graseby STI
CEMS were continuously recorded and 15-minute averages were calculated using a
computerized data acquisition system. The data acquisition system records CO

values on a dry parts per million (ppm) basis. Louisiana-Pacific provided Am Test




with the CEMS 15-minute averages and Am Test personnel calculated the values

for each reference method test period.

Am Test conducted a series of twelve (12) 30-minute Method 10 (CO) reference
method (RM) tests on September 16, 1994, RM data were recorded once per
minute, with a calibration check after every run. The relative accuracy of the CO
CEMS was compared on an emission concentration basis of ppm on a dry basis.
The RM CO data from runs 2-5, 7 and 9-12 were averaged ("best” 9 of 12), as were
the corresponding CEMS CO data. The relative accuracy (RA) test results for the
CO CEMS are summarized in Table 2.1 below and on the following computer
printout titled "Relative Accuracy Test".

Table 2.1 Summary of the relative accuracy (RA) test results for the Thermo

Environmental Model 48 carbon monoxide monitor installed at the RTO exhaust
stack at Louisiana-Pacific Corporation’s facility in Chilco, Idaho.

eter” Test Results Specif'lcation
Relative Accuracy 18.7% of RM mean < 10% of reference
0.6 ppm CO method mean, or 5%

of the emission
standard, or 5 ppm

Performance Specification 4, Section 2.3, states that the relative accuracy of CO
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 S ppm difference, whichever is greater.

The relative accuracy of this CEMS was 18.7% or a difference of 0.6 ppm CO.




AR QUALITY INC

RELATIVE ACCURACY TEST
AM TEST - AIR QUALITY, INC.

FILE NAME: R309\LPCHILCO
CLIENT: Leuisiana-Pacific Corporation
LOCATION: Chilco, Idaho
MONITOR LOCATION: RT0 Exhaust Stack
MONITOR DESCRIPTION: Therme Environmental Model 48
Carbon Monoxide (CQ) Analyzer
DATE OF TESTS: September 16, 1994
REFERENCE CEMS
ME THOD READINGS DIFFERENCES
TEST CLOCK- co co
# TIME ppm dry ppm dry Xi Xi~2
2 1500-1530 3.6 3.0 -0.6 0.36
3 1545-1615 3.7 3.2 -0.5 0.25
4 1630-1700 3.8 3.5 -0.3 0.09
5 1715-1745 3.3 2.8 -0.5 0.25
7 1845-1915 3.2 2.5 -0.7 0.49
9 2015-2045 3.4 2.7 -0.7 0.49
10 2100-2130 2.9 2.5 -0.4 .16
1 2145-2215 3.1 2.6 -0.5 0.25
12 2230-2300 3.5 2.9 -0.6 0.35
MEAN: 3.39 2.86 -0.53
SUM OF THE SQUARED DIFFERENCES: 2.70
SUM OF THE DIFFERENCES SQUARED: 23.04
CONFIDENCE COEFFICIENT: 0.1 ppm CO
RELATIVE ACCURACY: _ 18.7 % of reference method mean
RELATIVE ACCURACY: 0.5 ppm €O
SPECIFICATION: < or = 10% of reference method mean

or 5% of emission standard or 5 ppm
difference

Runs 1, & and B wWere rejected.
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2.2 Flow Rate Analyzer

The relative accuracy of the volumetric flow rate monitor in the continuous emission
rate monitoring system (CERMS) installed at the RTO exhaust stack was evaluated
on September 16, 1994. Data from the United Sciences flow rate monitor were
continuously recorded and 15-minute averages were calculated using a
computerized data acquisition system. The data acquisition system records the
volumetric flow rate in units of thousand actual cubic feet per minute (kacfm).
Louisiana-Pacific provided Am Test with the CEMS 15-minute averages and Am

Test personnel calculated the values for each reference method test period.

Am Test conducted a series of fwelve (12) 30-minute Method 1, 2, 3A and 4
reference method (RM) tests on September 16, 1994, The volumetric flow rate
from runs 2-4, 6-8 and 10-12 were averaged ("best" 9 of 12), as were the
corresponding CERMS flow rate measurements. The relative accuracy (RA) test
results for the flow rate monitor are summarized in Table 2.2 below and on the
following computer printout titled "Relative Accuracy Test".

Table 2.2 Summary of the relative accuracy (RA) test results for the United

Sciences, Inc. Model 100 flow rate monitor installed at the RTO exhaust stack at
Louisiana-Pacific Corporation’s facility in Chilco, Idaho.

Parameter Test Results Specification
Relative Accuracy 2.3% of RM mean < 20% of mean value
3.6 kacf/min or 10% of the
emission standard

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 relative accuracy of this monitor was

2.3%.
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AR QUALITY INC

RELATIVE ACCURACY TEST
AM TEST-AIR QUALITY, INC,

FILE NAME: RI1INLPFLOW2
CLIENT: Louisiana-Pacific Corporaticon
LOCATION: Chilco, Idaho
MONITOR LOCATION: RTO Exhaust Stack
MONITOR MANUFACTURER: United Sciences, Inc. Model 100
MONITOR DESCRIPTION: Flow Rate Monitor
DATE OF TESTS: September 16, 1994
REFERENCE CEMS DIFFERENCES
TEST CLOCK- METHOD READINGS
# TIME kacf/min kacf/min Xi Xi~2
2 1500-1530 154.8 157.0 2.2 4.84
3 1545-1615 161.6 156.1 -5.5 30.25
4 1630-1700 156.1 155.5 -0.6 0.36
é 1800-1830 156.3 157.6 1.3 1.49
7 1845-1915 153.6 153.8 0.2 0.04
8 1930-2000 155.7 152.5 -3.2 10.24
10 2100-2130 152.6 149.5 -3 9.61
11 2145-2215 152.9 150.8 -2 441
12 2230-2300 151.9 148.2 -3.7 13,69
MEAN: 155.06 153.44 -1.61
SUM OF THE SQUARED DIFFERENCES: 75.13
SUM OF THE DIFFERENCES SQUARED: 210.2%

CONFIDENCE COEFFICIENT:

RELATIVE ACCURACY:

RELATIVE ACCURACY:

2.0 kacf/min

2.3 % of reference method mean

3.6 kacf/min

SPECIFICATION: < or = 20% of reference method mean
or 10% of the emission standard

Runs 1, S and 9 were rejected.
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3.0
PROJECT OVERVIEW/EXCEPTIONS

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

bias checks were obtained for each gaseous emission test.




4.0
SOURCE AND CEMS DESCRIPTION

Louisiana-Pacific Corporation operates an oriented 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
production rate during the relative accuracy test was approximately 11 tons per hour

(tph), which is an 84% production rate. :

The CO analyzer utilized 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 airflow monitor utilized in the CERMS is a United Sciences, Inc. Model 100
ultrasonic gas flow and temperature monitor. Flow values are calculated in

thousand actual cubic feet per minute (kacfm).




5.0
SAMPLING AND ANALYSIS PROCEDURES

5.1 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 each 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
hook gauge manometer 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. 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,), a non-dispersive infrared (NDIR) analyzer
was used to measure the % carbon dioxide (CO,) and a gas filter correlation NDIR
analyzer was used to measure the parts per million (ppm) carbon monoxide (CO).

The manufacturer and model number for the specific analyzers used are detailed on

10




the "Continuous Analyzer Checklist” in the appendices of this report. Certified O,,
CO, and CO gases were utilized to check the calibration of the instruments after
each test. The O,, CO, 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. Also included in the
appendices are specifications for the analyzers used along with copies of the
certificates of analysis for the calibration gases used. An effluent gas sample was
drawn through a stainless steel sampling probe and out-of-stack filter which were
sufficiently heated to prevent condensation. A calibration valve was connected to
the inlet of the probe for the purpose of introducing calibration gas to flood the
probe. The gas sample passed through a refrigerator type moisture removal system
which continuously removed condensate from the sample gas. A Teflon sample line
was used to transport the gas sample to the 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. Data from the instruments were recorded once per

minute using a data acquisition system.

The combustion gas 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.
Sampling was continuous, with a calibration check (calibrated upstream of the
analyzers) at the end of every test run and a sampling system bias check (calibrated

through the probe) at the end of every three (3) runs (maximum).

11




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 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.

12
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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 (CO) 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 system 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 span gas after each run.

I3



6.0
QUALITY ASSURANCE PLAN

The purpose of the quality assurance plan is to provide guidelines for achieving
quality contral 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 Systems,
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 practicte. 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 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 periodically inspected to
maintain the performance standards necessary for proper and efficient execution of

all tasks and responsibilities. N

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

- Final leak check of the sample train
- Sample recovery

15
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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 1is

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 "checker", different from the "processor”. Any
mistakes are corrected, and figures are rechecked and signed off by the "checker".
In addition, a by-hand calculation check of each spreadsheet is made using a hand-
held calculator to validate the computer output. 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 criteria. 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

16
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average values 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-Cy) " (Cpa/(Cpy - Cy)

where:
Cgas = 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
Cna = Actual concentration of the upscale calibration gas
C,, = Average of initial and final system calibration bias check responses

for the upscale calibration gas

17
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7.0
METHODOLOGY REFERENCES

EPA. Title 40 Code of Federal Regulations, Parts 53-60 (40 CFR 60},
Appendix A, Reference Methods 1, 2, 3A, 4 and 10, and Appendix B,
Performance Specifications 4, 4A and 6. July 1, 1993.

EPA. uality Assurance Handbook for Air Pollution Measurement Systems,
Volume 3, EPA-60/4-77-027b.
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APPENDIX A
Computer Printouts of Reference Method Data
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FILE NAME:
CLIENT:
LOCATION:

SAMPLE SITE:
SAMPLE DATE:

METHODS 1, 2,

3A AND 4

AM TEST-AIR QUALITY, INC.

R312\LPMLR1
LOUISTANA-PACIFIC CORP.
CHILCO, IDAKO

RTO EXHAUST STACK
SEPTEMBER 16, 1994

LAB #:

START TIME:
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 COKC. 02:
AVERAGE CONC. CO:
MOLECULAR WEIGHT:
MOLECULAR WEIGRT:

6650
14:15
14:45

30.0

0.84
95.63
49.9
89.1
27.68
-0.5
27.64
1.0
27.75

o’clock
o’clock
minutes

inches

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

inches

Hg

0.9 percent

19.9 percent

3.8 ppm
28.94 g/g-mole-dry
28.20 g/g-mole-wet

RUN #: T - METHOD 4
QPERATORS: ALBERTSON/NEWMAN
IMPINGER WEIGHTS
FINAL  INITIAL NET
grams grams grams
654 .1 627.5 26.6
635.7 634.7 1.0
548.6 547.3 1.3
771.8 765.9 5.9
TOTAL H20 GAIN: 34.8
TOTAL VOLUME (SCF}: 1.64
PERCENT MOISTURE: 6.78
Bws: 0.0678
INIT, METER VOLUME: 68.802
FINAL METER VOLUME: 94.084
VOLUME SAMPLED: 25.282
STD VOLUME (DSCF): 22.550
STD VOLUME (DSCM): 0.63%9
Y FACTOR: 1.000
SAMPLE VELOCITY TEMPERATURE
POINT " H20 °F
s 1 0.76 210
2 0.90 216
3 0.84 228
4 0.62 222
5 0.64 219
é 0.5 222
7 0.52 223
8 0.50 224

Fo FACTOR: 1.1
SAMPLE VELOCITY TEMPERATURE
POINT " H20 °F
W1 0.564 223
2 0.68 224
3 0.74 219
4 0.62 221
5 0.66 225
é 0.64 230
7 0.52 229
8 0.50 225

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

222.5 degrees F
0.641 inches of H20

161052.6 acf/min

682.5 degrees R

53.8 ft/sec

107305.6 dscf/min




METHOOS 1, 2,

3A AND 4

AM TEST-AIR QUALITY, INC.

FILE NAME: R3I1Z2\LPM4LRE
CLIENT: LOUISTANA-PACIFIC CORP.
LOCATION: CHILCO, IDAHO

SAMPLE SITE: RTO EXHAUST STACK

SAMPLE DATE: SEPTEMBER 16, 1994
RUN #: 2 - METHOD &
OPERATORS: ALBERTSON/NEWMAN

[MPINGER WEIGHTS
FINAL INITIAL NET

635.7 634.7 1.0
548.6 547.3 1.3
771.8 765.9 5.9
TOTAL H20 GAIN: 34.8
TOTAL VOLUME (SCF): 1.64
PERCENT MOISTURE: 6.78
Bws: 0.0678

INIT. METER VOLUME: 68.802
FINAL METER VOLUME: 94.084

LAB #:

START TIME:
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 MWEIGHT:

6651

15:00 o’clock
15:30 o’clock
30.0 minutes

0.84
95.63 inches
49.9 sq. feet
89.1 degrees F
27.68 inches Hg
-0.5 inches H20
27.64 inches Hg
1.0 inches H20

27.75 inches Hg

0.9 percent

19.9 percent

3.6 ppm
28.94 g/g-mole-dry
28.20 g/g-mole-wet

VOLUME SAMPLED: 25.282
STD VOLUME (DSCF): 22.550
STD VOLUME (DSCM): 0.639
Y FACTOR: 1.000
SAMPLE VELOCITY TEMPERATURE
POINT " H20 °F
W 0.56 201
2 0.68 221
3 0.74 219
4 0.60 221
5 0.58 223
6 0.58 226
7 0.56 229
8 0.44 226
STACK TEMPERATURE: 221.6
AVERAGE VELOCITY HEAD: 0.594
STACK GAS VELOCITY:
STACK GAS AIR FLOW: 154847.7

Fo FACTOR: 1.111
SAMPLE VELOCITY TEMPERATURE
POINT " H20 °F
s 1 0.62 222

2 0.80 219

3 D.&2 222

4 0.73 225

5 0.55 229

6 0.50 225

7 0.54 220

8 0.46 218
degrees F 681.6 degrees R

inches of H20

acf/min

S1.7 ft/sec

103303.8 dscf/min
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METHODS 1, 2, 3A AND &
AM TEST-AIR QUALITY, INC.

FILE NAME: R312\LPM4R3 LAB #: 6652
CLIENT: LOUISIANA-PACIFIC CORP. START TIME: 15:45 ofclock
LOCATION: CHILCO, IDAHO STOP TIME: 16:15 o‘clock
SAMPLE SITE: RTO EXHAUST STACK SAMPLE LENGTH: 30.0 minutes
SAMPLE DATE: SEPTEMBER 16, 1994
RUN #: 3 - METHOD 4
OPERATORS: ALBERTSON/NEWMAN
IMPIMGER WEIGHTS PITOT TUBE Cp: 0.84
FINAL INITIAL NET STACK DIAMETER: 95.63 inches
grams grams grams STACK AREA: 49.9 sq. feet
----------------- METER TEMPERATURE: 90.2 degrees F
659.9 639 6 20.3 BAROMETRIC PRES.: 27.68 inches Hg
646.0 642.9 3.1 STATIC PRESSURE: -0.5 inches H20
532.0 531.6 0.4 STACK PRESSURE: 27.64 inches Hg
805.7 800.9 4.8 ORIFICE PRESSURE: 1.0 inches H20
TOTAL H20 GAIN: 28.6 METER PRESSURE: 27.75 inches Hg
TOTAL VOLUME (SCF): 1.35
PERCENT MOISTURE: &.09
Bws: 0.0609
INIT. METER VOLUME: 94.348 AVERAGE CONC. CO2: 0.8 percent
FINAL METER VOLUME: 117.694 AVERAGE CONC. 02: 20.1 percent
VOLUME SAMPLED: 23.346 AVERAGE CONC. CO: 3.7 ppm
STD VOLUME (DSCF): 20.782 MOLECULAR WEIGHT: 28.93 g/g-mole-dry
STD VOLUME (DSCHM}: 0.589 MOLECULAR WEIGHT: 28.27 g/g-mole-uet
Y FACTOR: 1.000 Fo FACTOR: 1.000
SAMPLE VELOCITY TEMPERATURE SAMPLE VELOCITY TEMPERATURE
POINT " H20 °F POINT " H20 °F
s 1 0.75 216 W1 0.62 202
2 0.76 216 2 0.80 214
3 0.85 218 3 0.70 221
4 0.72 222 (A 0.62 224
5 0.52 225 5 0.60 231
6 0.58 226 6 .62 230
7 0.62 229 7 0.58 229
8 0.48 23 8 0.60 223
STACK TEMPERATURE: 222.3 degrees F 682.3 degrees R
AVERAGE VELOCITY HEAD: 0.648 inches of H20
STACK GAS VELOCITY: 54.0 ft/sec
STACK GAS AIR FLOW: 161608.3 acf/min 108501.% dscf/min
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METHODS 1, 2, 3A AND 4
AM TEST-AIR QUALITY, INC.

FILE NAME: R3I12\LPM4RE LAB #: 64653
CLIENT: LOUISIANA-PACIFIC CORP. START TIME: 16:30 o’clock
LOCATION: CHILLCO, 1DAHO STOP TIME: 17:00 o’clock
SAMPLE SITE: RTO EXHAUST STACK SAMPLE LENGTH: 30.0 minutes
SAMPLE DATE: SEPTEMBER 16, 1994
RUN #: 4 - METHOD 4
OPERATORS: ALBERTSON/HEWMAN
[MPINGER WEIGHTS PITOT TUBE Cp: 0.84
FINAL INITIAL NET STACK DIAMETER: 95.63 inches
grams grams grams STACK AREA: 49.9 sq. feet
----------------- METER TEMPERATURE: 90.2 degrees F
£59.9 639.6 20.3 BAROMETRIC PRES.: 27.68 inches Hg
646.0 662.9 3 STATIC PRESSURE: -0.5 inches H20
532.0 531.6 0.4 STACK PRESSURE: 27.64 inches Hg
805.7 800.9 4.8 ORIFICE PRESSURE: 1.0 inches H20
TOTAL H20 GAIN: 28.6 METER PRESSURE: 27.75 inches Hg
TOTAL VOLUME (SCF): 1.35
PERCENT MOISTURE: 6.09
Bws: 0.0609
INIT. METER VOLUME: 94.348 AVERAGE CONC, co2: 0.8 percent
FINAL METER VOLUME: 117,694 AVERAGE CONC, 02: 20.1 percent
VOLUME SAMPLED: 23.346 AVERAGE CONC. CD: 3.8 ppm
STD VOLUME (DSCF): 20.782 MOLECULAR WEIGHT: 28.93 g/g-mole-dry
S$TO VOLUME (DSCM}: 0.5a¢9 MOLECULAR WEIGHT: 28.27 grsg-mole-wet
Y FACTGR: 1.000 Fo FACTOR: 1.000
SAMPLE VELOCITY TEMPERATURE SAMPLE VELOCITY TEMPERATURE
POINT " H20 °F POINT " K20 °F
W1 0.50 210 s 1 0.75 207
2 0.75% 224 2 0.88 222
3 0.7 228 3 0.78 229
4 0.58 227 4 0.58 225
5 0.60 222 5 0.50 225
[ 0.62 221 6 0.52 229
7 0.52 224 7 0.52 230
8 0.44 224 8 0.46 228
STACK TEMPERATURE: 223.4 degrees F 683.4 degrees R
AYERAGE VELOCITY HEAD: 0.603 inches of H20Q
STACK GAS VELOCITY: 52.1 ft/sec
STACK GAS AIR FLOW: 156067.5 acf/min 104609.4 dscf/min
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METHODS 1, 2, 3A AND &
AM TEST-AIR QUALITY, INC.

FILE NAME: R3I12\LPM4RS LAB #: 6654
CLIENT: LOUISIANA-PACIFIC CORP. START TIME: 17:15 o’clock
LOCATION: CHILCO, IDAHO STOP TIME: 17:45 of’clock
SAMPLE SITE: RTO EXHAUST STACK SAMPLE LENGTH: 30.0 minutes
SAMPLE DATE: SEPTEMBER 16, 1994
RUN #: 5 - METHOD 4
OPERATORS: ALBERTSON/NEWMAN
IMPINGER WEIGHTS PITOT TUBE Cp: 0.84
FINAL INITIAL NET STACK DIAMETER: 95.63 inches
grams grams grams STACK AREA: 49.9 sq. feet
---------------- METER TEMPERATURE: 89.5 degrees F
673.8 654.1 21.7 BAROMETRIC PRES.: 27.65 inches Hg
635.4 635.7 -0.3 STATIC PRESSURE: -0.5 inches H20
549.2 548.6 0.6 STACK PRESSURE: 27.61 inches Hg
776.2 771.8 [ QRIFICE PRESSURE: 1.0 inches H20
TOTAL H20 GAIN: 26.4 METER PRESSURE: 27.72 inches Hg
TOTAL VOLUME (SCF): 1.24
PERCENT MOISTURE: 6.00
Bws: 0.0400
INIT. METER VOLUME: 117.856 AVERAGE CONC. CO2: 0.8 percent
FINAL METER VOLUME: 139.754 AVERAGE CONC. 02: 20.0 percent
VOLUME SAMPLED: 21.898 AVERAGE CONC. CO: 3.3 ppm
STD VOLUME (DSCF): 19.496 MOLECULAR WEIGHT: 28.93 g/g-mole-dry
STD VOLUME (DSCM): 0.552 MOLECULAR WEIGHT: 28.27 gfg-mole-wet
Y FACTOR: 1.000 Fo FACTOR: 1.125
SAMPLE VELOCITY TEMPERATURE SAMPLE VELOCITY TEMPERATURE
POINT " H20 °F POINT " H20 °F
s 1 0.68 214 w1 0.68 217
2 0.86 216 2 0.75 226
3 0.78 222 3 0.72 225
4 0.60 226 [A 0.65 223
5 0.56 228 5 0.58 225
-] 0.55 231 6 0.68 226
7 0.50 232 7 0.62 228
8 0.48 230 8 0.58 230
STACK TEMPERATURE: 224 .9 degrees F 684.9 degrees R
AVERAGE VELOCITY HEAD: 0.638 inches of H20
STACK GAS VELOCITY: 53.7 ft/sec
STACK GAS AIR FLOM: 160792.9 acf/min 107529.4 dscf/min
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METHODS 1, 2, 3A AND 4
AM TEST-AIR QUALITY, INC.

FILE NAME: R312\LPM4RE LAB #: 6655
CLIENT: LOUISTIANA-PACIFIC CORP. START TIME: 18:00 o’clock
LOCATION: CHILCO, [DAHG STOP TIME: 18:30 o'clock
SAMPLE SITE: RTO EXHAUST STACK SAMPLE LENGTH: 30.0 minutes
SAMPLE DATE: SEPTEMBER 16, 1994
RUN #: 6 - METHOD &
OPERATORS : ALBERTSON/NEWMAN
IMPINGER WEIGHTS PITOT TUBE Cp: 0.84
FENAL INITIAL NET STACK DIAMETER: 95.63 inches
grams grams grams STACK AREA: 49.9 sq. feet
--------------- METER TEMPERATURE: 89.5 degrees F
675.8 654.1 21.7 BAROMETRIC PRES.: 27.65 inches Hg
635.4 635.7 -0.3 STATIC PRESSURE: -0.5 inches H20
549.2 548.6 0.6 STACK PRESSURE: 27.61 inches Hg
776.2 771.8 4.4 ORIFICE PRESSURE: 1.0 inches K20
TOTAL H20 GAIN: 26 4 METER PRESSURE: 27.72 inches Hg
TOTAL VOLUME (SCF): 1.24
PERCENT MOISTURE: £.00
Bws: 0.0600
INIT. METER VOLUME: 117.856 AVERAGE CONC. CO2: 0.8 percent
FINAL METER VOLUME: 139.754 AVERAGE CONC. 02: 19.9 percent
VOLUME SAMPLED: 21.898 AVERAGE CONC. CO: 3.4. ppm
STD VOLUME (DSCF): 19.496 MOLECULAR WEIGHT: 28.92 g/g9-mole-dry
STD VOLUME (DSCM}: 0.552 MOLECULAR WEIGHT: 28.27 g/g-mole-wet
Y FACTOR: 1.000 Fo FACTOR: 1.250
SAMPLE VELOCITY TEMPERATURE SAMPLE VELOCITY TEMPERATURE
POINT " K20 °F POINT " H20 °F
W1 0.48 215 s 1 0.64 210
2 0.72 217 2 0.80 222
3 0.48 226 3 0.80 225
4 0.58 225 4 0.60 227
S 0.58 220 5 0.54 220
6 0.62 220 ) ¢.54 219
7 0.62 222 7 0.50 221
8 0.60 224 8 0.46 223
STACK TEMPERATURE: 221.0 degrees F 681.0 degrees R
AVERAGE VELOCITY HEAD: 0.606 inches of H20
STACK GAS VELOCITY: 52.2 ft/sec
STACK GAS AIR FLOW: 156285.8 acf/min 105119.6 dscf/min

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

FILE NAME: R3I12\LPM4LRT LAB #: 6656
CLIENT: LOUISTANA-PACIFIC CORP. START TIME: 18:45 o’‘clock
LOCATION: CHILCO, IDAHO STOP TIME: 19:15 o’clock
SAMPLE SITE: RTO EXHAUST STACK SAMPLE LENGTH: 30.0 minutes
SAMPLE DATE: SEPTEMBER 16, 1994
RUN #: 7 - METHOD &
CPERATORS : ALBERTSOM/MEWMAN
IMPINGER WEIGHTS PITOT TUBE Cp: 0.84
FINAL INITIAL NET STACK DIAMETER: 95.63 inches
grams grams grams STACK AREA: 49.9 sq. feet
-------------- METER TEMPERATURE: 83.1 degrees F
653.5 659.9 -6.4 BAROMETRIC PRES.: 27.65 inches Hg
668.6 646.0 22.6 STATIC PRESSURE: -0.5 inches H20
536.1 532.0 4.1 STACK PRESSURE: 27.61 inches Hg
809.9 805.7 4.2 ORIFICE PRESSURE: 1.0 inches H20
TOTAL H20 GAIN: 24.5 METER PRESSURE: 27.72 inches Hg
TOTAL VOLUME (SCF): 1.16
PERCENT MOISTURE: 5.72
Bws: 0.0572
INIT. METER VOLUME: 140.040 AVERAGE CONC. CO2: 0.8 percent
FINAL METER VOLUME: 161.179 AVERAGE CONC. 02: 20.0 percent
VOLUME SAMPLED: 21.13¢9 AVERAGE CONC. CO: 3.2 ppm
STD VOLUME (DSCF): 19.043 MOLECULAR WEIGHT: 28.93 g/g-mole-dry
STD VOLUME (DSCM): 0.53%9 MOLECULAR WEIGHT: 28.30 g/g-mole-wet
Y FACTOR: 1.000 Fo FACTOR: t.125
SAMPLE VELQCITY TEMPERATURE SAMPLE VELOCITY TEMPERATURE
POINT " K20 °F POINT " H20 °F
s 1 0.70 216 w1 0.58 209
2 0.80 224 2 0.72 221
3 0.72 226 3 0.58 227
&4 0.45 221 4 0.58 221
5 0.56 219 5 0.62 219
] 0.48 220 6 0.58 221
7 0.46 222 7 0.56 223
8 0.42 222 8 0.45 223

STACK TEMPERATURE: 220.9 degrees F 680.9 degrees R
AVERAGE VELOCITY HEAD: 0.587 inches of H20
STACK GAS VELOCITY: 51.3 ft/sec

STACK GAS AIR FLOW: 153639.5 acf/min 103668.7 dscf/min




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

FILE MWAME: RI12\LPMLRB LAB #: 6657
CLIENT: LOUISIANA-PACIFIC CORP. START TIME: 19:30 o’clock
LOCATION: CHILCO, [DAHO STOP TIME: 20:00 o’clock
SAMPLE SITE: RTO EXHAUST STACK SAMPLE LENGTH: 30.0 minutes
SAMPLE DATE: SEPTEMBER 16, 1994
RUN #: 8 - METHOD 4
OPERATORS: ALBERTSON/NEWMAN
IMPINGER WEIGHTS PITOT TUBE Cp: 0.84
FINAL INITI{AL NET STACK DIAMETER: $5.63 inches
grams grams grams STACK AREA: 49.9 sq. feet
----------------- METER TEMPERATURE: 83.1 degrees F
653.5 65%9.9 “6.4 BAROMETRIC PRES.: 27.65 inches Hg
668.6 846.0 22.6 STATIC PRESSURE: -0.5 inches H20
5361 532.0 4.1 STACK PRESSURE: 27.61 inches Hg
809.9 805.7 4.2 ORIFICE PRESSURE: 1.0 inches H20
TOTAL HZ20 GAIN: 24.5 METER PRESSURE: 27.72 inches Hg
TOTAL VOLUME (SCF): 1.16
PERGENT MOISTURE: 5.72
Bws: 0.0572
INIT. METER VOLUME: 140.040 AVERAGE CONC. COZ2: 0.8 percent
FINAL METER VOLUME: 161.179 AVERAGE CONC. 02: 20.0 percent
VOLUME SAMPLED: 21.139 AVERAGE CONC. CO: 3.4 ppm
STD VOLUME (DSCF): 19.043 MOLECULAR WEIGHT: 28.93 g/g-mole-dry
STD VOLUME (DSCM): 0.539 MOLECULAR WEIGHT: 28.30 g/g-mole-wet
Y FACTOR: 1.000 Fo FACTOR: 1.125
SAMPLE VELOCITY TEMPERATURE SAMPLE VELOCITY TEMPERATURE
POINT ' H20 °F POINT " H20 °F
Wi 0.70 210 s 1 0.72 214
2 0.66 217 2 .0.72 220
3 0.60 219 3 0.85 216
4 0.62 221 4 0.68 217
S 0.52 225 5 0.48 220
6 0.58 228 ) 0.55 222
7 0.60 227 7 0.48 223
8 0.50 224 8 0.46 226
STACK TEMPERATURE: 220.6 degrees F 680.6 degrees R
AVERAGE VELOCITY HEAD: 0.603 inches of HZ20
STACK GAS VELOCITY: 52.0 ft/sec
STACK GAS AIR FLOW: 155733.6 acf/min 105130.0 dscf/min




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

FILE NAME: R312\LPM4RY LAB #: 6658
CLIENT: LOUISTANA-PACIFIC CORP. START TIME: 20:15 o'clock
LOCATION: CHILCO, IDAHO STOP TIME: 20:45 o’clock
SAMPLE SITE:  RTO EXHAUST STACK SAMPLE LENGTH: 30.0 minutes
SAMPLE DATE: SEPTEMBER 16, 1994
RUN #: 9 - METHOD &
OPERATORS: ALBERTSON/NEWMAN
IMPINGER WEIGHTS PITOT TUBE Cp: 0.84
FINAL  INITIAL NET STACK DIAMETER: 95.63 inches
grams grams grams STACK AREA: 49.9 sq. feet
----------------- METER TEMPERATURE: 76.4 degrees F
686.3 675.8 10.5 BAROMETRIC PRES.: 27.65 inches Hg
644 .8 635.4 9.4 STATIC PRESSURE: -0.5 inches H20
549.7 549.2 0.5 STACK PRESSURE: 27.61 inches Hg
782.1 7762 5.9 ORIFICE PRESSURE: 1.0 inches H20
TOTAL H20 GAIN: 26.3 METER PRESSURE: 27.72 inches Hg
TOTAL VOLUME (SCF): 1.24
PERCENT MOISTURE: 6.10
Bws: 0.0610
INIT. METER VOLUME: 161.568 AVERAGE CONC. CO2: 0.9 percent
FINAL METER VOLUME: 182.501 AVERAGE CONC. 02: 19.8 percent
VOLUME SAMPLED: 20.933 AVERAGE CONC. CO: 3.4 ppm
STD VOLUME (DSCF): 19.092 MOLECULAR WEIGHT: 28.94 g/g-mole-dry
STD VOLUME (DSCM): 0.541 MOLECULAR WEIGHT: 28.27 g/g-mole-wet
Y FACTOR: 1.000 Fo FACTOR: 1.222
SAMPLE VELOCITY TEMPERATURE SAMPLE VELOCITY TEMPERATURE
POINT " K20 °F POINT " HZ20 °F
s 1 0.66 213 W1 0.62 213
2 0.76 216 2 0.75 215
3 0.66 219 3 0.72 216
4 0.68 221 4 0.60 219
5 0.52 225 5 0.56 219
6 0.48 226 & 0.58 223
7 0.48 225 7 0.60 224
8 0.50 219 8 0.44 223
STACK TEMPERATURE: 219.8 degrees F 679.8 degrees R
AVERAGE VELOCITY HEAD: 0.597 inches of H20
STACK GAS VELOCITY: 51.8 ft/sec
STACK GAS AIR FLOW: 154917.7 acf/min 104282.8 dscf/min




[

METHODS 1, 2,

3A AND &

AM TEST-AIR QUALITY, INC.

FILE NAME: RI12\LPMARTO
CLIENT: LOUISIANA-PACIFIC CORP.
LOCATION: CHILCO, 1DAHC

SAMPLE SITE:  RTO EXHAUST STACK
SAMPLE DATE: SEPTEMBER 16, 1994
RUN #: 10 - METHOO 4
OPERATORS: ALBERTSON/NEWMAN

IMPINGER WEIGHTS
FINAL INITIAL NET
grams grams grams

644.8 635.4 2.4
549.7 549.2 0.5
782.1 776.2 5.9
TOTAL H20 GAIN: 26.3
TOTAL VOLUME (SCF): 1.24
PERCENT MOISTURE: 6.10
Bws: 0.0610

INIT. METER VOLUME: 161.568
FINAL METER VOLUME: 182.501

LAB #:

START TIME:
STOP TIME:
SAMPLE LENGTH:

PITOT TUBE Cp:
STACK ODIAMETER:
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:

6659
21:00
21:30

30.0

0.84
95.63
49.9
76.4
27,65
-0.5
27.61
1.0
27.72

o’clock
o‘clock
minutes

inches

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

0.9 percent
19.8 percent

2.9 ppm

28.94 g/g-mole-dry
28.27 g/g-mole-wet

VOLUME SAMPLED: 20.933
STD VOLUME (DSCF): 19.092
$TD VOLUME (DSCM): 0.541
Y FACTOR: 1.000
SAMPLE VELOCITY TEMPERATURE
POINT " K20 °F
w1 0.62 210
2 0.58 213
3 0.70 213
4 0.55 217
b 0.50 219
é ¢.58 222
7 0.58 224
& 0.52 224
STACK TEMPERATURE: 216.8
AVERAGE VELQCITY HEAD: 0.581

STACK GAS VELOCITY:
STACK GAS AR FLOW:

Fo FACTOR: 1.222
SAMPLE VELOCITY TEMPERATURE
POINT " H20 °F
s 1 0.56 205

2 0.82 216

3 0.74 221

4 0.62 218

5 0.52 215

é Q.55 215

7 0.50 218

8 0.42 218
degrees F 676.8 degrees R

inches of H20

152556.9 acf/min

51.0

ft/sec

103148.8 dscf/min




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

FILE NAME: R312\LPM4R11 LAB #: 6660
CLIENT: LOUISTANA-PACIFIC CORP. START TIME: 21:45 o'clock
LOCATION: CHILCO, IDAHO STOP TIME: 22:15 o'clock
SAMPLE SITE: RTO EXHAUST STACK SAMPLE LENGTH: 30.0 minutes
SAMPLE DATE: SEPTEMBER 16, 1994
RUN #: 11 - METHOD 4
OPERATORS: ALBERTSON/NEWMAN
IMPINGER WEIGHTS PITOT TUBE Cp: 0.84
FINAL INITIAL NET STACK DIAMETER: 95.63 inches
grams grams grams STACK AREA: ' 49.9 sq. feet
----------------- METER TEMPERATURE: 71.5 degrees F
573.1 653.5 -80.4 BAROMETRIC PRES.: 27.65 inches Hg
768.5 668.6 99.9 STATIC PRESSURE: -0.5 inches H20
536.3 536.1 0.2 STACK PRESSURE: 27.61 inches Hg
817.0 809.9 7.1 ORIFICE PRESSURE: 1.0 inches H20
TOTAL H20 GAIN: 26.8 METER PRESSURE: 27.72 inches Hg
TOTAL VOLUME {(SCF}: 1.26
PERCENT MOISTURE: 6.4
Bws: 0.0641
INIT. METER VOLUME: 182.871 AVERAGE CONC. CO2: 0.8 percent
FINAL METER VOLUME: 202.8%8 AVERAGE CONC. 02: 20.0 percent
VOLUME SAMPLED: 20.027 AVERAGE CONC. CO: 3.1 ppm
$TD VOLUME (DSCF3: 18.435 MOLECULAR WEIGHT: 28.9§‘glg-m0lE‘dry
STD VOLUME (DSCM): 0.522 MOLECULAR WEIGHT: 28.23 g9/g9-mole-wet
Y FACTOR: 1.000 Fo FACTOR: 1.125
SAMPLE VELOCITY TEMPERATURE SAMPLE VELOCITY TEMPERATURE
POINT " H20 °F POINT " H20 °F
s 1 0.62 212 W o 0.58 200
2 0.76 215 2 0.78 206
3 0.72 221 3 0.70 213
4 0.60 224 4 0.54% 217
5 0.48 222 5 0.56 219
é 0.52 219 & 0.58 224
7 0.50 216 7 0.56 224
8 0.44 214 8 0.46 222

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

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

216.8 degrees F
0.583 inches of H20

152937.8 acf/min

676.8 degrees R

51.1 ft/sec
103058.3 dscf/min
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METHODS 1, 2, 3A AND &
AM TEST-AIR QUALITY, INC.

FILE NAME: RI12\LPM4RT2 LAB #: 6661
CLIENT: LOUISTANA-PACIFIC CORP. START TIME: 22:30 o’clock
LOCATION: CHILCO, IDAHO STOP TIME: 23:00 o’clock

SAMPLE SITE: RTO EXHAUST STACK SAMPLE LENGTH: 30.0 minutes

SAMPLE DATE: SEPTEMBER 168, 1994

RUN #: 12 - METHOD &
OPERATORS: ALBERTSON/NEWMAN
IMPINGER WEIGHTS PITOT TUBE Cp: 0.84
FINAL INITIAL NET STACK DIAMETER: 95.63 inches
grams grams grams STACK AREA: 49.9 sq. feet

573.1 653.5 -80.4
768.5 668.6 99.9

536.3 536.1 0.2
817.0 809.9 7.1
TOTAL K20 GAIN: 26.8
TOTAL VOLUME (SCF): 1.26
PERCENT MOISTURE: 6.41
Bws: ) 0.0641

INIT. METER VOLUME: 182.871
FINAL METER VOLUME: 202.898

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

AVERAGE CONC. COZ2:
AVERAGE CONC. 02:
AVERAGE CONC. CO:
MOLECULAR WEIGHT:
MOLECULAR WEIGHT:

71.5 degrees F
27.65 inches Hg
-0.5 inches H20
27.61 inches Hg
1.0 inches H20
27.72 inches Hg

0.9 percent

19.9 percent

3.{ pom
28.94 g/g-mole-dry
28.24 g/g-mole-wet

VOLUME SAMPLED: 20.027
STD VOLUME (DSCF): 18,435
STD VOLUME (DSCM): 0.522
Y FACTOR: 1.000
SAMPLE VELOCITY TEMPERATURE
POINT " K20 °F
W1 0.48 218
2 0.72 213
3 0.64 215
4 ¢.58 217
5 0.58 218
6 0.60 221
7 0.54 224
8 0.45 223

Fo FACTOR: 1.1
SAMPLE VELOCITY TEMPERATURE
POINT " HZ20 °F
s 1 0.66 214
2 0.66 217
3 0.80 217
4 0.64 216
5 0.44 218
6 0.50 218
7 0.52 221
8 0.45 221

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

218.2 degrees F
0.574 inches of K20

151904.2 acf/min

678.2 degrees R

50.8 ft/sec

102144 .8 dscf/min
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FILE NAME:
CLIENT:
LOCATION:

SUMMARY OF RESULTS - METHODS 1, 2, 3A AND 4

SAMPLE SITE:

RUN#

I —
- QO 0 MmO WA -

—
[L¥)

RUN TIME
1415-1445
1500-1530
1545-1615
1630-1700
1715-1745
1800-1830
1845-1915
1930-2000
2015-2045
2100-2130
2145-2215
2230-2300

AM TEST - AIR QUALITY, INC,

R313\LPTEMP

LOUISTANA-PACIFIC CORPORATION
CHILCO, IDAHOD

RTO EXHAUST STACK

LOUTSIANA
AM TEST PACIFIC
TEMPERATURE TEMPERATURE
OF uF .
222.5 220.6
221.6 223.4
222.3 223.2
223.4 221.0
224.9 220.1
221.0 219.7
220.9 221.3
220.6 217,13
219.8 216.4
216.8 214.6
216.8 213.9
218.2 214.3

DIFFERENCE
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auisiana-Pacific Ohilcs OSD CEAMS RATA Wis/Ad
Tiue tress Loads
1300-1330 ] S
A e L .
| M- 11 3 P ’ T e __%u T ) T -
B IO T U - < T
L 1s00-183 - s
T T Tswoaee. T ey e
e do0Q-1630 ' . T
' 16301700 . . &
T oo s
1730- 1800 : -
N 1800-1830 o : & N B
~ 1830-1900 T
1900-1930 ; N o
o 10302000 e
2000-2030 , E
2030-2 100 : 7 T
T TIO0-2136G R : b S
__P 21530-2200 : 2
2200-2230 B s S
2730-2 300 ‘ §
2300-2330 ) i o x

Towl g 141

! press load = 1640 {bs
production capacity = 16 press loads per hour or 13,12 tons unfimished produoct per houy

1 . R - s N . ~ g ) .- ”
cproduction rate during RATA = 11.01 ions per hour, or 3494 produciion rale |
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The Ultraflow 100 represents a
palented breakthrough in  the
measurement ot flow and
temperature in large slacks and
ducts. By the use of unique digital
Isignal processing and medern
transducers, the Ultraflow 100 has
achieved the ability to make
measurements using an ultrasonic
llechnique. This measurement
technique was previously thought to
be unachievable, while at the same
time felt to be the most desirable
‘approach. The positive features of
this approach when executed by a
superbly designed instrument are
I listed below:

Meets EPA Requirements
IThe Ultratlow 100 meets all the
requirements stated in 40 CFR, Parl
80, Sections 630.13 and Appendix B,
as well as 40 CFR, Part 52
IAppendix E.

Non-Contacting
Other stack flow monitors suffer from
a senes of proplems, many of which
are related 1o their inability to
withstand the environment to which
llhey are exposed. The Ultraflow
100 transducers do not contact a
edium and, therefore, avoids these
‘;oblems. The system uses two
ransducers mounted on opposite
sides of the stack. One transducer
s localed approximately ten feet
ljownstream from the other.

ase of Installation
ihe Uttraitow 100 system is easy to
nstall. The transducers are
mounted on flanges which are
tt!ached to a standard 3.5 inch
chedule 40 pipe. There is an
electronic assembly mounted near
he transducers in a Nema 4 lype
'nclosure. A simple data cable is
used to connect the stack mounted
lectronics to the remote panel. A
iland-alone purge system is
rovided which Kkeeps the two
transducers free from contamination
y the stack effluent. The remote
anelis installed either in a standard

19 inch rack or in any standard
nanel nsinn foirrr Mmonntina crraurc

" UPSTREAM
TRANSDUCER

F N LLL

L L2727
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IA Breakthrough in the Measurement

DOWNSTREAM
UCER

Sack
LECTRONIC -
L 3SEMBLY

Te]

power

Ti CCNTROL ROOM

| MICROPROCESSOR
I FENVIOTE  PANEL

Line Average Response

The Ultraflow 100 system produces
a response which represents the
average of the flow velocily and
temperature  between the {wo
transducers. This means the system
avoids the inaccuracies associated
with point source measurements,

Highly Accurate

The system is designed with the
unique digital processing system
which insures a long-lerm accurate
response. The accuracy is better
than 1.5 percent of the reading with
a resoiution of .3 feet per second.

High Resolution

Through the use of the unique digital
processing, a resolution of .3 feet
per second flow velocity is achieved.
This resolution represents negligible
error on typical stacks and ducts.

Flow Measurement Independent
of Temperature, Density, and
Viscosity

One of the most important features
of the Ultratiow 100 is that it is
capable of measuring flow
accurately without the need for
temperature compensation, density,
or viscosity corrections. The reason
for this is that the system measures
the flow velocity directly.  The
sysiem accuraiely measures llow
over the entire stack temperature

range of -40 1o +450° Fahrenheit.
{Higher stack temperatures can be

measured. Consult factory.)

Accurate Temperature
Measurement

The system accurately determines
the speed of sound in the medium.
It is a simple matler to use the
speed of sound to calcutale the
temperature of the stack gas. The
accuracy ol this measurement is

typically within £3° Fahrenheit and is
a true average of the temperature

across the path between the two
{ransducers. This temperature
measurement enables the remote
panel to calculate standard cubic

iOf Flow for Large Stacks and Ducts.

feet per minute (SCFM) if pressure
is provided to the system by the
user or by USI's Pressure option.

In-Stack Zero and Span Checks
Unlike any known flow monitor on
the market today, the Ultraflow 100
is capable of truly checking its zero
and span calibration while the stack
is in operation. The EPA requires
daily span and zero checks in a
compliance flow monitor. This is
achieved in the Ultratiow 100 with
the actual transducers that are being
used during normal measurement.
The calibration checks are
interrogated by the remote panel. A
¢al tail lamp and contact closure will
indicate if tolerances are not met.
Calibration occurs automatically
every hour. The most recent span
and zero may be displayed at any
time, withou! loss of stack data.
Once per day, the cal values are
output while a contact closure is
made.

Well Designed Microprocessaor
Based Remaote Panel

The remote panel used in the
Ultraflow 100 system is an easy to
read, easy lo operate panel with
access to the complete system
through the fronl. Rear access is
not required for maintenance. N
mounts on a standard 19" rack o
can be mounted 1o any panel with
four screws. The two displays use
8/10" high, red LED digits; four are
used for How and three for
temperature. There are two alarm
pushbuttons which wiil indicate on

the display the alarm values when
depressed. The calibration set

points are also easily displayed.
Contact closures are provided for
the alarm values as well as system
malfunction. The syslem
mallunction closure is activated
whengver any of the lollowing
conditions exist: Stack Power Fall,
Purge Fail, Cal Fail, or Instrument
Maltunction. There are four analog
oulputs which are true current
sources of 4-20ma.




ULTRAFLOW 100

PRODUCT SPECIFICATIONS

FLOW MEASUREMENT
Range: 0 - 200 f/sec (0-80m/sec).
Resotution: 0.1 ft/sec (0.03m/sec),
Accuracy: +0.3 f/sec (+0.1m/sec).
Relative Accuracy: Site dependent
Typically <5% of reading above 10 t/sec
for most applicatien conditions.
Response Time: 30 seconds to 15 minutes.
(Media dependent}
Media Temperature:
-40 to 550° F (-40 10 288° C)
INITIAL CALIBRATION
Factery, Duct geometry basis.
Factory, Flow data plus geometry basis.
Site specitic against Pitot tube traverses.
CALIBRATION CHECKS ON ACTIVE PROCESS
Zero and span checks are performed twelve
times each 24 hours, by sending ultrasonic
signals through the media, along the measuring
path, verifying all system compenents and
the monitor catibration.
DriFT
< 1% reading, 98 to 132 VAC, 48 to 62 Hz
< 0.5% reading, -40° to 150° F stack ambient.
< 0.5% reading, 10° F 1o 120° F display panel.
Long term drift: < 0.5% of reading per year
VEDIA CONDITIONS:
Temperature: -40 to 550° F (-40 to 288° C)
{Consult factory for higher temperatures.)
Pressure: -10 to 30 Inches H20O.
Moisture: Dry to saturated, including condensing.
Partlculate: Not critical,
Duct Dlameter: 2 to 40 feet.
EMPERATURE CALCULATICON
Accuracy: +3°F (1.7° Q)
DispLay Resolution: 1 Degree
PCWER, E:MVIRCHMENT
Power: 115/230 +15%, VAC, 50/60 Hz,
Blowers: Dual, ratings for each:
300 VA full load, 950 VA inrush.
Motors are TEFC, Class B, with
a service factor of 1.15,
Stack Elecironics: 50 VA
Remote display panel: 50 VA
Ambient Temperature Limits:
Stack Area: -40°1o0 150° F (-40 to 66° C)
Remote Panel: 10°1t0 120° F (-i2 10 49° C)

MECHANICAL, SIGNAL OQUTPUTS
TRANSDUCER CONSTRUCTION
Teflon, 318ss, gold foil covered mylar, anodized,
epoxy painted atuminum. Optional metallurgy
or plastic materials for nozzles available.
Includes purge/power fail alarm and connecting
cables. Consuit factory for application criterea.
MOUNTING:
Process Connection:
Mounting plates furnished for welding to 3 1/2"
schedule 40 pipe (by others) with squeeze rings,
seals and stainless steel hardware provided.
Stack Electronics:
ENcLosuRE: NEMA 4X, 304ss.
Size: 14,5 W x 16.5 H x 6 D (inches)
36.8 W x 41.9 H x 15.2 D (centimeters)
Weight: 28 lbs (12.7 Kg).
Qutput:
RS-232C, 300 Baud, to remote display panel.
Fibar optic interface fs optional. 1500 ft. limit, both.
Remote Display Panel:
EncLosure: General purpose 19 inch rack mount.
Size: 18 W x 8.75 H x 8 D (inches)
48.3W x 22.2 H x 20.3 D {centimeters)
Weight: 11 Ibs (5 Kg).

Displays: 0.8 inch (2 ¢cm) LED for KCFM and °F (°C).
Controls: Pushbuttons for Alarm Set & Lamp Test.
Power & Mode {Span, Normal, Zero) Switches.
Status LED's for Malfunction, Cal Fail,

Purge Fail, and Stack Power Fail.
Alarms: 4 SPDT, two assigned.
Rating: 1 amp 24 VDC, 2 amps 115VAC
Instrument malfunction/power failure.
Calibration data output.
Analog tnputs:
Inputs of pressure, ppm, steam {low, fuel
flow, etc., may be used for calculations,
Analog QOutputs:

Two standard, two optional, current or veitage.
Output Parameters: Flow (ACF, SCF), Temperature,
Velocity, Mass, barometric pressure, and others.

Serial Input/Cutput: RS-232
All system parameters may be programmed and read
via the serial interface. fiber optic interface optional.
Additional Features:
Ability to display all system parameters
plus speed of sound, and diagnostic status.

United Sciences, Inc.
5310 North Pioneer Road, Gibsonia, PA 15044 (412) 443-8610, FAX: (412) 443-4025
ULTRAFLOW is a trademark ot United Sciences Corporation. Copyright, United Sciences, Inc., May 1, 1992




Mode! 48
’E Thermo Environmental

Instruments Inc. GOS Fln.er Correlchon
CO Analyzer

Model 48

For Continuous
Ambient Air
Monitoring

Thermo Environmental'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 to shock
and vibration.

Key Features

* Microprocessor Based Model 48 Specifications
i Ranges 01,02, 0-5, 010, 0-20, 0-50°, 0-100, 0-200
e Automatic pressure and temperature . . ! ' ' '
carrection P ? 0:500, 0-1000 ppm
Zero Noise 0.05 ppm RMS with time constant = 30
. seconds
+» Dual fully independent outputs standard — —
Minimum Detectable Limit 0.10 ppm
« Hourly average outpul standard Zero Drift, 24 Hours =0.2ppm
Span Drift, 24 hours = 104 Full Scale
« Lower ranges, wide dynamic range Rise/Fall Times (0-95%) 1 minute
{suitable for both ambient and source} (at 1ppm flow, 30 second
integration time)
« Highly specific to CO Precision * 0.1 ppm
' Uinearity 1%
« L ong term zero and span stability Fiow Rale 1 Ipm standard
« Vibration and Shock resistant RE]ECU?ﬁ Ratio Negligitle interference from watar e‘md CQ,
Operating Temperatuse Performance specifications maintained over

the range 15-35° C (may be operated safely

+ Powerful diagnostics made possible by over the range 5-45° C)

microprocessor Power Requirements 100 Watts;
105-125 VAC, 60z, 220-240VAC
« Linear through all ranges 50Hz
4 N _ Physical Dimensions 17" wide x 8%” high x 23" deep
» Unaflected by changes in flow Weight a5 Ibs.
Dual Qutputs (standard) Selectable 10 -10mV, 0-100mV

* Self-aligning optics 0-1V, 0-5V, G-10V: digital dispiay: 1 hour inte-

grated value. Other outputs available upon
= {J.5.A.—EPA reference method RFCA- request {4-20ma. |IEEE488)

0981-054, range 0-50ppm time con- * See raderat Regisier, Tuesday, February 18, 1875, Voiume 40, Number 33, Part Il for
stant -— 30 seconds ceinitions anc Federal specificanons Performance specifications over 15-35°C
range




l === Thermo Environmental

1R
Source

Digital Display
— 1

Detector

Microprocessotl  SOSS— I '

e
N .

Electronics

Rotating

Gas Filter o

Wheel Sampie In Sample Out

I I 3 Y G S O} W
o
B_andpass
Filter Muitiple Optical Pass Mirrors
Sample Cell
ot ) i
e s e | s o | L

Principle of Operation

The basic components of a Gas Corre-
fation System are illustrated in the
above diagram. Radiation from an
infrared source is chopped and then
passed through a gas fifter which alter-
nates between CO 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 ceit and falls on a
sofid state IR detector.

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
is transparent to IR radiation and
therefore produces 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 propaortional to
the concentration of CO 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.

Options

48-001 — Particulate Filter
48-002 — Rack Mounts

48-003 — Remote activation of zero
and span sclenoids.

'E instruments Inc.

8 West Forge Parkway
Franklin. MA 02038

(508) 520-0430
Telex: 200205 THEMO UR

FAX: (508) 520-1460

Prnec s U S.A 4191 5M




TECHNICAL DESCRIPTION

PCDAS

The Graseby STI PCDAS is a Data Acquisition, System Controller utilizing OPTO-
22 digital/analog devices in conjuction with an IBM-Compatible 80386-33 Mlhz
computer.

All housekeeping needs and controller functions are done within the PCDAS
software. All necessary factors (i.e., analvzer ranges, cal gas values and purge

durations) are operator changeable and entered through keyboard interface. This

can be password protected if needed.

Data Acquisition is also accomplished at the PCDAS. Data is stored in required
averaging periods and a system status code is attached to each analyzer data point.
This data is stored to hard disk for access and retrieval for a~-minimum of two (2}
vears. Calibration data is also archived and available for two(2) vears. Report
generation is standard with reports in compliance with 40 CFR, Part 60. All reports
can be viewed on screen before or instead of hard copy, including excursion reports,
and downtime summaries. These can be used for trouble shooting or review by
environmental personnel before submittal.

Additional features supported by the PCDAS are graphing archived data (i.e..
hourly, cal span amd cal zero values). MNodem support is via remote access
software. Please note that all features are done without interfering with data
collection.
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08/29/94
R. Schultz

Louisiana-Pacific Corporation
Chilco, [D

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

CO LB/HR = RD!*|bcfl*MW!*FF!*1000* Temp!*Pemp!*Mcmp! *60
(dry)

Where:

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

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

Pcmp! =Pb! / 14.696 psia

Mcmp! = (100 - Moisture!) / 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.




RTQ Stack HOURLY AVERABGES
LOUTSIANA FACIFIC
Chilco, ID

I DAILY SUMMARY REFORT

lu €0 FLOW TE M caO

ppm kefm Deng-F #/HR
l to 1:08 3.5 146, & £79.7 1,665
3 to 200 4.1 $47.1 175, 1 £.971
;00 to 3:0@ z.0 140, 9 175, 4 {. 378
O to  A:ew 2.9 145, 2 175, @ 1. 366
::I to 5:0@ 2.7 143. @ 174. 0 1,250
00 to  6:00 z.8 139. 0 175.9 L, 260
@ to 700 3.8 143.9 177.% 1. 490
x to 8:0@ 3.z 141. 4 178. 4 1. 466
0 to 9:00 3.3 141.3 1802. & 1. 494
;00 to 10:0@  17.7 108.9 1430 &. 556
:3 to 11:00 5, 4 152. 8 216.6 2. 50z
;M8 to 17:00 4.5 154, 3 EEUR! S
;00 to 13:00  17.9 156, & 228, 0 8. 374
(O to 14:00 .8 158.9 =26, @ 3,233
:a to 15:00 z.@ 155.5 e 6 1. 4132
00 to 16:00 3.1 155, 9 223.5 1. 456
109 to 17:00 3.3 155.9 221, 5 1.541
:% to 18:00 2.8 156. 8 2EQ, @ 1. 306
(W to 19:00 2.5 155, 8 a2z, 1 1. 180
:00 to 20:00 2.5 153, 6 218.4 1. 147
]l to 21:00 2.6 150. & 216.0 1.z08
-3l to 22:00 2.5 149. 1 214.5 1. 131
Q0 to 23:00 2.9 149.7 13,7 1. 303
(O bo S4: 2.5 z 11,5 1.

m
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:@Ito {200 4.7 142, 0 181. @ o2
ol to 24:00 4.4 153.8  219.7 2.0
Q0 to S4:0@ 4.5 £47.9  ZoQ. 3 =1

BaIdata nat used for averages.
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LAILY CO SYUMMARY REFORT
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CO ppm FIFTEEN MINUTE AVERAGE
LOUIS iANG PACIFIC
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RT0 Stack FLOW kofm FIFTEEN MINUTE AVERAGES
LOUISTIANA PACTFIE

I DAILY FLOW SUMMARY REFORT
l Chilco, ID

lal"s DATE: @9-2@-t394 RERGRT NG FERTOD
TIME: 13:59:42 DARY: September 16
egdad | 15 | 0 [ 45 ! 62 [ Hr. AUG, |
I | Read. Stat.i Read. Stat.| Read. Stat.| Read. Stat.! Read. Stal
fowr @1 145, 8 @0 147.@ @1 47,2 @ 1 146.4 @ i 146.6 @
Jol 1 143.7 @ | 146.8 @ 1 152,09 Q| 1460 @ 1 147.1 @
o 21 141.7 2 140.0 @2 1 142.0 21 141.7 2t 149,9 2
four 31 142,2 @ | 144.3 @ 1 142.5 2 | 152.@ @ | 145.2 2
o 41 158, 2 @ o141.5 21 139.8 2 1 140.4 2 | 143.0 2
;ol 51 14@. 2 @1 138.7 @ 1 138.7 @4 138.8 @ 1 139.0 @
four &t 145,2 @ 1 144.9 a | 14i.7 @ | 143.8 2 1 143,9 2
foga 71 l44.& @ | 142,68 24 141.7 @i 137.2 @ 1 141.4 2
ml 81 141.4 21 161,90 @ 1 141,82 @ | 141.6 @ | 141.3 2
lo 91 143. @ @ | 143.7 21! 2.2 @ 148.8 @t 198.9 2
tour 101 15@,7 21 148.4 1 153.3 @ | 138.7 @ | 152.8 2
ok 111 153.0 @1 152.8 @ | 153.2 @ 1 198.1 @ 154,3 2
ol 121 159.5 @ | 150.7 @i 157.4 @ i 158.8 2 | t5h.6 @
lour 131 16@.7 @1 156.6 @ 1 161.@ @ | 157.4 @ | 158.9 @
ogr 141 154.3 0 | /155, o 1[i53.7] @ | 158.6 @ i 185.5 @
iof 151 @ ! @ | 157.3 @ 1152, 3) @1 15%.9 2
iour 161 [159.9 @ 1 153.@ @+ TSh,7 @ | L2 2 ! 155.9 @
o 171 lée.g @ | [{54, @ | 55.1] @1 i57.8 @ | 156.8 @
io" 181 (i57.6 @ 1 {1576 2 1 154.9 @i 21 155.8 @
oM 19} @) 155,28 @ | [I52.9 @ | [152. 4 2 1 1S53.6 2
lour 2@i 154, 3 @ ! |[48,7 o I |t4B.7 @ | 149.2 @1 152,82 2
ml 21l @ | [148.4] @ | 147.9 @ | @1 149.1 @,
ol &1 dS5z.0) 0t 150.5 @ | [147. @ | [148.6 2 i 149.7 @
lour 231 148.9 @ | 147.7 @ | 147.@ @ 1 145.3 @ 1 147.2 @

 —

| IHIE - 19YE 15 T ki
Bow. o 500-1520 2 150t
fun 5 15921615 = 5.1 xeim
ot J630-1300 - 1555 o
K 51715 1745 = 1546 s
Yun 0 1900 -1830 - 536 tom
Oy JBHT - 1915 = 529 i
R @ 1920-2000 = 52,5 xetm
T 1 2015-2045 = 148 Fretm
K 10 2I00-2130= 1495 4
D 1] 255205+ 150§ eim
Tun 10 7050- 0300 = 149,70 st
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DAILY TEMF SUMMARY REFORT

RTO Stack TEMP Deg~F FIFTEEN MINUTE AVERAGES
I LOUISIANA FACTIFIC

Chilco, ID

:Dl'fa DATE: @9-20-1994 REFORTING FERIOD
TIME: 14;0@:34 DRY: September If
‘o 0d | 15 ! I | 45 i 6 | Hr. AVG. |
I | Read. Stat.!| Read. Stat.i Read. Stat.| Read. Stat.! Read. Stal
four @1 16@.3 2 i 18Q.¢ a1 1787 a1l 178.6 2 | 175.7 &
lo tt 178.5 @1 177.¢ @ 1730 @ ! 171.9 @ | 175.1 a
lo 21 174.9 2 1 175.5 @ 175.5 21 1754 2 1 175.4 @
lour 31 175.1 21 175.5 @ 1 175.8 @) 173.7 @ 1 175.@ ?
o 41 171.9 21 174.0 @ | 174.9 @ | 175.3 @1 174.0 2
lol 51 175. 4 @t 175.3 @1 176,32 21 176.7 @ | 175.9 @
lour &1 176.8 2 1 176.6 @1 177.0 21 178.1 @ | 177.1 @
logg 71 178.¢ @ 1 178.1 @ | 178.4 @ 1 179.1 @1 178.4 @
fo' 8l 179.0 21 179.9 @ | 18@.9 2 1 182.6 @ | 180.6 @
o™ 91 183.3 @ 1 185.7 21 Q.Q 2 | 23t @1 143,02 2
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APPENDIX C
Louisiana Pacific Opacity Monitor Data
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ADVANCED
MICROPROCESSOR BASED
COMPLIANCE OPACITY
SYSTEM

model 500C
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for continuous emission
monitoring of opacity

United Sciences Inc.

5310 North Pioneer Road  Gibsonia, PA 15044 412-443-8610
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United Sciences Inc.

| COM

REAKTHROUGH TECHNOLOGY
infted Sciences’ Model 500C
ompliance Opacity Monitor uses
tented advancements in light
Eurce and signal processing
chnology that significantly
advances the state of the art!

FEATURES
ISolid State Lamp, 10 year life.
5 Year Lamp Warranty.
¥ Electronic Lamp Modulation.
Digital Signal Processor.
Continuous Calibration,
¥ Continuous Dirt Compensation.
ITwo Or Four Analog Outputs.
Two RS-232 Output Ports.
¥ Four Programmable Alarms.
Zero Jig With Filters.
Fiberglass Purge Shutters.
v Purge/Power Fail Alarm.
200 cfm Purge System.
Unique One Button Calibration.
v Long Term Drift <0.4% Reading.
ptional Fiber-Optic Interface.
ath Lengths To 60 Feet
tack Temperatures to 2000° F,
eets 1993 Changes To PS-1.
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M model 500C
f

i

OPTICAL HEAD ASSEMBLY

New Solid State Lamp, Ultra-Low
Drift, Dual Pass Opacity System

SYSTEM DESCRIPTION

Solid State Light Source

A light emitting diode with an
expected life of over 100,000 hours
replaces the troubiesame tungsten
filament lamp. The LED does not
require optical filters, emits almost
no heat, and is electronically
modulated.

The optical head has no intemal
moving parts and is o-ring sealed.
The spectral response meets the
requirements of 40 CFR 60,
Appendix B.

Precision Optical Bench

All optical elements are glass and
astigmatically corrected. The optical
bench is machined, black anodized
aluminum with pinned and screwed
fixtures. An eyepiece is provided for
alignment viewing at any time.

Continuous Calibration

The 500C opacity monitor measures
its span and zero, along with the
opacity, once each second. The zero
and span readings are averaged for
6 minutes and the system values,
including window dirt, are updated at
seiectable intervals.

Every 24 hours, the system zero,
span and dirt compensation may be
reported on selected analog outputs,
Analog outputs for opacity are
available with or without cal data
superimposed, ang the cal data may
also be read from a serial port. The
60 rpm calibration wheei, outside the
optical head, is the only moving part
in the system, exclusive of the purge
blowers.

Calibration Kit

An EPA approved calibration fixture
that simulates the clear stack zero of
the instrument is supplied with each
US! opacity monitor. Calibrated
filters are also included.

Digital Signal Processor

The US| Remote Display Panel is a
powerful signal processor capable of
accepling a variety of analog and
digital inputs. Up to four analog
outputs, two serial outputs and four

SPDT alarm outputs are provided.
In addition, the panel displays
values, performs calculations, and
contains self diagnostics.

The remote panel displays average
and instantaneous opacity, plus
malfunction alarm indication. Upto
two opacity alarms are adjustable
from the front panel. Other alarms
are normally used for malfunction
and/or calibration data output
protocol.

Many parameters may be read from
the panel, including window dirt, the
lasi cal zero and the last cal span.

Dual Purge System

Two 100 cfm purge blowers are
standard with the S00C, which
significantly reduce maintenance
intervals. Non-corroding, fail-safe
fiberglass shutters and differential
pressure switches are provided for
both the retro-reflector and optical
head. The purge air enters the
nozzles via an annular opening for
uniform dispersion and clean
operation. The system recovers
automatically from any upset
condition such as power loss or
purge interruption.

Rugged Construction

US| opacity monitors are constructed
of aluminum plate, bar stock and
cast aluminum alloy. The machined
parts are alodined and finished with
acid resistant epoxy paint. Electrical
enclosures are NEMA 4X, 304ss.

High quality electronic construction
is used throughout. Glass epoxy
circuit cards are securely fastened
and use gold plated pin and socket
connectors. All integrated circuits
are on sockets and operational
constants are stored in battery back-
up RAM. Extensive diagnostic and
maintenance aids are included in the
firmware and hardware.

The Mode! 500C Opacity Monitor is coverad
under one or more of the following US Patents:
4,837,461, 5077.480; 4,630,482,
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500C COMPLIANCE OPACITY

PRODUCT SPECIFICATIONS

OPACITY MEASUREMENT

MECHANICAL, SIGNAL OUTPUTS

Range:..........ccooveeivevivieciveeen . 0 to 100% Opacity Retro, Optical Head Construction
Resolution:..........ci 0.1% Anodized, epoxy painted aluminum, O-ring gasketed
Spectral Respaonse: enclosures. Optional metallurgy available for nozzles.

PEAK: e, 500 to 600 nm Inctudes purge/pawer fail alarms, fiberglass shutters

MEAN: L e 500 to 600 nm stack connecting cables and weather covers. Caonsult

99% OF ENERGY: ..o, 500 to 600 nm factory for application criteria and options.

Angle of Projection:..........ococecivieenen, Less than 3° Process Connection:

Angle Of View: ........coocoiviiiininniinee Less than 3° Mounting plates furnished for welding to 5 inch
Response Time: .................... Less than 10 seconds schedule 40 pipe (by others) with squeeze rings,
System Accuracy seals and stainless steel hardware.

CALIBRATION ERROR! .......ooniiiiiiieei e <2.0% Purge System:

24 HOUR DRIFT": Dual blowers, each rated at 105 CFM @ 5 inches H20
FA- 1 { < | U OUURN <0.4% and 70 CFM at 30 inches H2O positive pressure.
SPANI <0.4%

60 DAY DRIFT™: Remate Display Panel;

ZBTO e <0.4% Enclosure: General purpose 19 inch rack mount.
SPAM: ittt s <0.4% Size: 19W x 875 Hx 8 D inches

= Over worst-case combination of line voitage and
temperature specification variation.

Calibration
Calibration of the monitor is continuous with a zero,
span and media reading once each second. Cal

48.3 W x 22.2 H x 20.3 centimeters
Weight: 11 Ibs (5 Kg).
Dispiays: 0.8 inch (2 cm) LED's for average
and instantaneous opacity.
Controls: Pushbuttons for Alarm Set & Lamp Test.
Power & Mode (Span, Normal, Zero) Switches.

values and window dirt are updated every 6 minutes, Status LED's for Malfunction, Cal Fail, Purge Fait,
may be read on demand, or output every 1, 2, 3, 4, 6, and Stack Power Fail.
8, 12, or 24 hours, Dirt Compensation will be output A

with zero and span data every 24 hours.
Media Conditions

Temperature,.......co.oooovvieiieieeeeeenns -40 to 2000°F
Pressure:..........cocoiiene -10 to +10 inches HpO
Moisture: ........... Dry to saturated (non condensing)
Gaseous Constituents: .......................... Not critical
Standard Path Length: ......................... 2 to 30 feet
Optional Path Length: .......cccooeeiivvennn. 30 to 60 feet

Power Requirements: 115/230 VAC £10%, 50/60 Hz.

Blowers (Direct Drive): Twa, ratings for each:
1100 VA fuiil load, 5100 VA inrush. Mators: 1 Hp,
TEFC, Class B, with a service factor of 1.15.
Stack Electronics: ...........coocviiiiiinei e 50 VA
Remote display panel: ... 50 VA

Ambient Temperature Limits:
Stack Area: ............ ~40° to 150° F (-40 to 66° C)

Remote Panel: ............ 10° to 120° F (-12 to 49° C)

Alarms: Four SPDT, two assigned, two variable.
Rating: 1 amp, 24 VDC, 2 amps, 115VAC
instrument malfunction/power failure alarm.
Calibration data output.

Analog Outputs:
Two standard, two optional, current or voitage.
QOutputs may be configured for cal data
at users option.

Output Parameters: Instantaneous and Average
Opacity, with and/or without calibration data.

Serial Output: RS-232C/D
All system parameters may be programmed and read.

Additional Features:
Ability to display all system parameters, including
window dirt and diagnostic status.

United Sciences, Inc.

5310 North Pioneer Road, Gibsonia, PA 15044 (412) 443-8610, FAX: (412} 443-4025

Copyright, United Sciences, Inc., May 1, 1992, All righls reserved.
The Model 500C Opacity Monitor is covered under one or more of the following US Patents: 4,937 .461; 5.077,480: 4,630 482,
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1.0 INTRODUCTION

This report describes the procedures used and the test results cbtained duzing
testing of the United 3ciences Inc. (USI) Model 500C Transmissometer.

Thesze tests were conducted in accordance with the Code of Federal Regulat:ons,
Title 40, Part o0, Appendix B, Specification 1.

2.0 TEST RESULTS SUMMARY

A summary of test results 1s listed here in tabular form for quick reference.
Discussions of test procedures, actual test data, and calculaticns will be
described later in the appropriate sections of this report.

2.1 DESIGN SPECIFICATIONS

Refer to Manufacturer's Certificate of Conformance with Design Specifications,
page 2.

2.2 PERFORMANCE SPECIFICATIONS

2.2.1 CALIBRATION ERROR

Low Filter A, 9.5/ % Opacity

Mid Filter e e e e e e e e e e e e e e e e e e C. 73 % Opacity
High Filter . . . . . . . . .+ « « « « & e a0 e C.2G % Opacity
2.2.2 RESPONSE TIME e e e e e e e e e e e e e Z,lt seconds

3.0 INSTRUMENT DESCRIPTION

The USI Mocdel 500C transmissometer is a double-pass, two detector analvzer
designed to continucusly monitor the opacity of effluent 1n a duct or stack
exhausting combustion gases.

The analyzer uses a special sciid state light source (Light Emitting Diode}! to
project a modulated light beam from the optical head assembly through a medium

of interest to the passive retroreflector. The retroreflector returns the
beam through the medium to the optical head where the beam is refocused conto
the "signal" detector. A second "reference" detector is used in the optical

head assembly tc monitor and contrel the output of the LED in order to provide
long term operational stability regardless of extremes in ambient temperature
or aging of optical and electronic components.
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United Sciences Inc.

5310 NORTH PIONEER ROAD « GIBSONIA. PA 15044 « 412 - 443-8610 + FAX 412 - ¢43-4025

MANUFACTURER'S CERTIFICATE OF CONFORMANCE WI{TH DESIGN SPECIFICATIONS

United Sciences 1Inc. certifies that the Medel 500C transmissometer
randomly sampled from the September 1993 production was tested according to
Sections 6.1 through 6.4 of the Code of Federal Regulations, Title 40, Part
60, Appendix B, Specification 1 and met all requirements of Section 5 of this

specification,

Test results are listed below. These data are valid for Serial Numbers
0993534 through 0993743.

Serial Number Tested - 0993541

5.1.1 Spectral Response

Relative Response Wavelength
Peak e e e e e e e e e e e e 570nm -
Mean e e e e e e e e e e e e S76nm
< 1% e e e e e e e e e e e e < 400nm
< 1% e e e e e e e e e e e e > 700nm

1A

5.1.2 Angle of View 3.24 Degrees

5.1.3 Angle of Projection

Projection Aperture .141" Diam ~ € 2.67 Degrees
5.1.4 Optical Alignment Provided
5.1.5 Simulated Zero and Upscale Calibration . . . . . Provided
5.1.6 Access to External Optics . . . .+ « « « « « « « & Provided
5.1.7 Auto Zero Compensation Indicator Provided
5.1.8 Slotted Tube . . . . .« « « e 4 e e e . . - Net Applicable
5.1.9 External Calibraticn Filter Access . . . . . . . Provided

Signed:
By: Joseph Ziolkowski
Date: September 19, 1293




A calibration wheel, located in the optical head, rotates continuously in
front of the projected beam in order to provide simulated zero and upscale
calibration values. Signals proportional to the simulated zero, upscale
calibration, and the opacity of the effluent are time multiplexed and
transmitted via a 0-20 mA current loop to the microprocessor controlled remote
display panel.Assessment of these signals by the microprocessor permits the
remote display panel to correct the opacity data for dirt accumulation on the
optical surfaces and to output the amount of the automatic zero correction to

the digital display.
Since the simulated zero, upscale calibration, and actual opacity values are

monitored continuously by the microprocessor, the panel can immediately
provide alarms te indicate operational malfunctions without waiting for auto

calibration cycle evaluation.
and analog outputs are

These outputs may
on the specific

These data are analyzed by the remcote display panel,
generated in terms of instantaneous and integrated opacity.
be cerrected or uncorrected for stack geometry, depending

user's needs.

A Calibration Kit is provided which may be installed on the Optical Head to
check the operation of the analyzer while the stack or duct is in operation.
Calibrated Neutral Density Filters may be installed in this fixture to provide

audit and calibration information.

4.0 DESIGN SPECIFICATIONS

4.1 SPECTRAL RESPONSE .

4.1.1 PROCEDURE

of the spectral data of the yellow-green LED and the
their respective manufacturers. The relative
response of each curve was determined at 10 nanometer intervals and the
product of the response of the two curves calculated. The product data were
then normalized and a composite analyzer spectral response curve constructed.
Reference Drawing No. 600-0005-01, Figure 1.

USI obtained curves
silicon photo diode from

Since the entire output of the LED source falls within the 400 to 700nm range,
the use of color correction filters is unnecessary.

4,1.2 RESULTS

The spectral data on the Manufacturer's Certificate of Conformance was
obtained from the Analyzer Response Curve, Drawing No. 600-0005-01, and
indizate that the analyzer met or exceeded the performance specification.
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4.2 ANGLE OF VIEW

4.2.1 PROCEDURE

USI chose an analyzer, Serial No. 0993541, at random and performed the angle

of view test in both the vertical and horizontal directions. A small, 1.3
centimeter, quartz halegen light source was placed on an arc whose radius was
3 meters from the analy:zer. The analyzer's response was monitored while the
light source was moved until the analyzer's maximum response indicated the
viewing centerline. The analyzer's response was then recorded at the
centerline and at 5 centimeter intervals along the arc for a total of 30
centimeters on each side (see Figures 2 and 4}. These readings were then

normalized and the angle of view curves of Figures 3 and 5 constructed.

4.2.2 RESULTS

The angle of view reported on the Manufacturer's Certificate of Conformance

was obtained from the angle of view curves, Figures 3 and 5, according to the

formula:
Angle of View in Degrees = arc tan D
300
Where D = Total distance, in centimeters, along the arc during

which the analyzer's response was greater than 2.5% of the peak response.

4.3 ANGLE OF PROJECTION

4.3.1 PROCEDURE

USI chose an analyzer, Serial No. 0993541, at random and performed an angle of
projection test on the analyzer in both the vertical and the horizontal
direction. A small, .25 centimeter, silicon photo diode was placed on an
arc whose radius was 3 meters from the analyzer. The analyzer's projection
system was Ffocused to the 3 meter range and by measuring the output of the
silicon photo diode the centerline of the projected beam was determined.

Measurements of the photo diocde‘’s output were recorded at the centerline and
at 5 centimeter intervals for 30 centimeters on each side of the centerline
{see Figures 6 and B8}. These readings were then normalized and the angle of

prcjection curves of Figures 7 and 3 were constructed.

4.3.2 RESULTS

The angle of projection reported on the Manufacturer's Certificate of
Cenformance was obtained from the angle of projection curves, Figures 7 and 9,
acccrding te the formula:

Ancle of Projection in Degrees = arc tan _D
300

Where D = Total distance in centimeters along the arc during which the
dezector response was greater than 2.5% of the peak response.
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FIGURE 2
ANGLE OF VIEW TEST
VERTICAL/HORIZONTAL VERTICAL
SERIAL NO. TESTED 0993541
¥OR ANALYZERS PRODUCED SEPTEMBER _ MONTH 1993 YEAR

VALID FCR SERIAL NOS. 0993534 through 0983743

LIGHT SOURCE SIZE 1.3 cm
DATE OF TEST SEPTEMBER 16, 1993
TEST PERSONNEL WILLIAM SMITH and JOSEPH ZIOLKOWSKI
RANGE: ANALYZER TO SOURCE 3 METERS
PC BOARD SERIAL NO. L-08715M-0493
TEST POINT USED FOR OUTPUT . TP3
POSITION RE.ADINé RELATIVE RESPONSE
+30 cm -2.18 0.00%
+25 cm -2.18 0.60%
+20 cm ~2.18 0.00%
+13 cm ~-2.18 0.00%
+10 cm -2.1% 0.198%8
+5 cm -3.32 21.67%
0 cl -7.44 100.00%
-5 am -2.27 1.71%
-10 cm -2.18 0.00%
-15 cm -2.18 0.00%
-20 cm -2.18 0.00%
-25 cm -2.18 0.00%
-30 cm -2.18 0.00%
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FIGURE 3

ANGLE OF VIEW (vertical)
SERIAL #0993541

Aperture= .141" Angle= 2.58 deg.
Month: Sept. 93

Test Date: 9/16/93

100

RELATIVE
RESPONSE
(%)
588388388

0

® RESPONSE
2 LIMIT

. |
‘%ﬁﬂﬂc?}meprm‘%’:‘rﬂ‘lcrwnuuu T HIIWI’_HG}F‘I‘I'TEI-; ) gpy ‘nl_l'l'ﬂ%l

-30-25-20-15-10 -5 0 5 10 15 20 25 30
DISTANCE FROM CENTERLINE IN CM
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FIGURE 4

ANGLE OF VIEW TEST
VERTICAL/HORIZONTAL HORIZONTAL
SERIAL NO. TESTED 0993541
FOR ANALYZERS PRODUCED __ SEPTEMBER _ MONTH 1993 YEAR

VALID FOR SERIAL NOS. 0993534 through 0853743

LIGHT SOURCE SIZE 1.3 cm

DATE OF TEST SEPTEMBER £6, 1993

TEST PERSONNEL WILLIAM SMITH and JOSEPH ZIOLKOWSKI

RANGE: ANALYZER TO SOURCE 3 METERS

PC BOARD SERIAL NO. L-08715M-0493

TEST POINT USEDR FOR CUTPUT TP3
POSITION READING RELATIVE RESPONSE
+30 cm -2.18 0.00%
+25 cm -2.18B 0.0BS
+20 cm -2.18 G.00%
+15 cm -2.18 0.00%
+10 cm -2.19 0.21%
+5 cm -2.50 6.61%

0 cl ~7.02 100.00%
-5 cm -3.12 19.42%
-10 ecm -2.19 0.21%
-15 cm -2.19 0.21%
=20 cm -2.18 0.00%
-25 cm -2.18 0.00%
-3C cm ~2.18 0.00%
8
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FIGURE 5

ANGLE OF VIEW (horiz.)

Serial #0993541 |
Aperture= .141" Angle= 3.24 deg.
Month: Sept. 93

Test Date: 9/16/93

RESPONSE
g LIMIT

00 T ]T‘\ ...................... .
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()

SE (%)
B o
o o
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] (&%)
[ ] [em)

—
[a ]
_-—'-.—"—a

-30-25-20-15-10 -5 0 & 10 156 20 25 30
DISTANCE FROM CENTERLINE IN CM
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ANGLE OF PROJECTION TEST

VERTICAL/HORIZONTAL VERTICAL
SERIAL NO. TESTED 0993541
FOR ANALYZERS PRODUCED SEPTEMBER MONTH 1993 YEAR
VALID FOR SERIAL NOS. 0993534 through 0953743
DETECTOR SIZE .25 cm
DATE OF TEST SEPTEMBER 16, 1993
TEST PERSONNEL WILLIAM SMITH and JOSEPH ZIOLKOWSKI
RANGE: ANALYZER TO DETECTOR 3 METERS
PROJECTION APERATURE .141  (-09)
PC BOARD SERIAL NO. L-08715M-0493
11. TEST POINT USED FOR OUTPUT TP12
POSITION READING RELATIVE RESPONSE
+30 cm ~0.11 0.00%
+25 cm -0.11 0.00%
+20 cm -0.11 0.00%
+15 cm ~0.11 0.00%
+10 em ~9.11 0.00%
+5 cm -0.21 1.40%
0 cl ~7.27 106.0%
-5 cm -0.14 0.42%
-10 em -0.11 0.00%
-15 em ~0.11 0.00%
-20 cm -0.11 0.00%
-25 em -0.11 0.00%
~-30 cm -0.11 0.00%

10

-t

-

FIGURE 6
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FIGURE 7

ANGLE OF PROJECTION (vert.)
Serial # 0993541

Aperture= .141" Angle=1.53 deg.
Month: Sept. 93

Test Date: 9/16/93
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11




10.

VERTICAL/HORIZONTAL
SERIAL NO. TESTED
FOR ANALYZERS PRODUCED
VALID FOR SERIAL NOS.
DETECTOR SIZE
DATE OF TEST

TEST PERSONNEL

RANGE:

PROJECTICON APERATURE

PC BOARD SERIAL NO.

ANGLE OF PROJECTION TEST

HORIZONTAL

0993541

SEPTEMBER

1993

0993534 through 09583743

YEAR

.25 cm

SEPTEMBER 186,

WILLIAM SMITH and JOSEFPH

ZICLKOWSKI

ANALYZER TC DETECTOR

3 METERS

(-09}

L~08715M-0493

11. TEST PQINT USED FOR QUTPUT

POSITICON

+30

+25

+20

+15

+10

+5

o

-5

-10

-15

-20

-25

-30

cm

cm

cm

cm

cm

cm

cl

cm

cm

cm

cm

cm

cm

READING
——0.10

-0.10

-0.10

-0.10
-0.10
-2.75
-7.27
-0.12
-0.10
-0.10
-0.10
-0.10

-0.10

TP12

12

RELATIVE RESPONSE

0.

00%

\,

0

.00%

0.

00%

.00%

.00%

36.

96%

100.

00%

.28%

.00%

.00%

.00%

.00%

.00%

-

FIGURE 8
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FIGURE 9

ANGLE OF PROJECTION (horiz)

RELATIVE
RESPONSE
(%)
=8 83588383

i

100

Serial # 0993541
Aperture= .141" Angle= 2.67 deg
Month: Sept. 93

Test Date: 9/16/93

@ RESPONSE
g LIMIT

-30-25-20-15-10 -5 0 5 10 15 20 25 30
FROM CENTERLINE IN CM

DISTANCE

13




4.4 OPTICAL ALIGNMENT

4.4.1 PROCEDURE

USI chose an analyzer, Serial No. 0993541, at random from the September 1983
month's production and conducted an optical alignment sight test per Section
6.4 of 40 CFR Part 60, Appendix B, Specification 1. USI considers the optical
system misaligned when the circle of the gunsight reticle intersects the edge
of the retro image, as viewed from the optical head eyepiece.

4.4.2 RESULTS

The results of this test are shown in Figures 10, 11, and 12 and confirm that
the Model 500C tested met cor exceeded the Performance Specification. The
instrument provided a clear indication when it was misaligned.

4.5 SIMULATED ZERO AND UPSCALE CALIBRATION

USI certifies that the Model 500C meets or exceeds the requirements of this
specification and that compliance is inherent in the basic analyzer design

details.
4.6 ACCESS TO EXTERNAL OPTICS.

USI certifies that the Model 500C meets or exceeds the requirements of this
specification and that compliance is inherent in the basic analyzer design

details.
4.7 AUTO ZERO COMPENSATION INDICATOR

USI certifies that the Model 500C meets or exceeds the requirements of this
specification and that compliance is inherent in the basic analyzer design

details.
4.8 EXTERNAL CALIBRATION FILTER ACCESS

USI certifies that the Model 500C meets or exceeds the requirements of this
specification and that compliance is inherent in the basic analyzer design

details.

5.0 PERFORMANCE SPECIFICATIONS

5.1 CALIBRATION ERROR TEST

5.1.1 PROCEDURE

USI performed a Calibration Erzor test at the USI laporatory in Gibsonia,
Pennsylvania, on the analyzer after the calibration and optical alignments

were complete.

14
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FIGURE 10

OPTICAL ALIGNMENT TEST

SERIAL NO. TESTED 0993541

FOR ANALYZERS PRODUCED SEPTEMBER MONTH 1993 YEAR
VALID FOR SERIAL NO. 0993534 through 0993743

DATE OF TEST SEPTEMBER 19, 1993

TEST PERSONNEL JOSEPH ZIOLKOWSKI

TEST DISTANCE 8 METERS

FILTER USED CLEAR

INSTRUMENT PROJECTION APERATURE .125 (-08)

Optical Head

1. OPACITY, PROPER ALIGNMMENT 9.4%

2A. OPACITY, VERTICAL MISALIGNMENT 11.4% +2.0%
2B. DISTANCE BEAM OFFSET AT 8 METERS 1 1/8"

3A. OPACITY, LATERAL MISALIGNMENT 7.3% +2.0%
3B. DISTANCE BEAM OFFSET AT 8 METERS 1 1/8"

Retro Reflector

1. OPACITY, PROPER ALIGNMENT 9.4%

2. OPACITY, LATERAL MISALIGNMENT 7.5%

3. DISTANCE OFFSET (APPARENT) INSIGHT IMAGE 1 1/8"
COMMENTS : IN ALL TESTS, THE CIRCLE IN THE GUNSIGHT INTERSECTED THE EDGE OF

THE RETRO IMAGE BEFORE THE 2% OQPACITY MOVEMENT WAS INDICATED.

15
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FIGURE 11

PROJECTOR UNIT

MISALIGNMENT TEST

SERIAL NO. TESTED 0993541

TEST DATE SEPTEMBER 19, 1993

FILTER VALUE CLEAR O.D.

TEST DISTANCE 8 METERS

TEST PERSONNEL JOSEPH ZIOLKOWSKI

9.4 % OPACITY

VERTICAL MISALIGNMENT:

11.4 % OPACITY

HORIZONTAL MISALIGNMENT:

7.3 % OPACITY

l1&

Image as viewed from
optical head alignment sight
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FIGURE 12

REFLECTOR UNIT
MISALIGNMENT TEST

SERIAL NO. TESTED 0993541
TEST DATE SEPTEMBER 19, 1993 Image as viewed from
optical head alignment sight
FILTER VALUE CLEAR
TEST DISTANCE 8 METERS
TEST PERSONNEL JOSEPH ZIOLKCWSKI
PROPERLY ALIGNED: 9.4 3 OPACITY \I
{
Retro Image
Gunsight Reticlé
LATERAL MISALIGNMENT: 7.5 % OPACITY

17
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Low, mid, and high value neutral density attenuators were placed in the
Optical path between the Optical Head and the Retro. The analyzer's response
to each attenuator was recorded. Each attenuator was measured five times non-
consecutively, and its value was recorded in Figure 13. The test outputl
device was a stripchar%t recorder, which was connected to the integrated analog

output of the Remote Display panel.

5.1.2 RESULTS

The analyzer's response was subtracted from the pathlength adjusted neutral

density attenuator value for each data peint. The mean, standard deviation,
confidence coefficient, and the total drift wvalues were calculated and
reported in Figure 13. These data indicate that the analyzer calibration

error was less than three percent opacity for each filter and met or exceeded
the performance specification.

5.2 RESPONSE TIME TEST

5.2.1 PROCEDURE

A high value attenuator was placed in the optical path and the time required

for the analyzer to respond teo 95% of the attenuator’s value measured. The
attenuator was then removed from the path and the time required for the
analyzer to return to within 5% of its zero value measured. This procedure

was then repeated until five upscale and five downscale times were recorded.

5.2.2 RESULTS

These data were recorded and a mean response time calculated in Figure 14.

.

5.3 NEUTRAL DENSITY ATTENUATORS

5.3.1 ATTENUATOR SELECTION

The values of the attenuators selected to perform the Calibration Error Test
of Section 5.1 above are determined according te Section 7.1.2 of the CFR

~Title 40, Part 60, Appendix B, PS5-1.

Low, mid, and high attenuators are chosen based on the analyzer full scale,
and the automatic pathlength compensation (if any}, and the availability of
standard attenuator values. See Appendix A for the appropriate calculation

used.

5.3.2 ATTENUATOR CALIBRATION

All attenuators were calibrated and maintained in accordance with all
requirements of Section 7.1.3 of the Code of Federal Regulations Title 40,

part 60, Appendix B, Specification 1.

Certified calibration information is provided in Appendix B.

iB
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Serial Number
Calibration Distance
Date of Test

Place of Test

Test Pefsonnel

Data Display Device

Filter Value Used

Upscale

Downscale

RN
(R

FIGURE 14

RESPONSE TIME TEST

O‘?IC(BMI ZL{
Qs 3"
BRI RS

AVERAGE RESPONSE

A=
.ﬁ/?)c?rfn fk’fc:»/‘/‘cr Y
Y N My / ('T{J
5145 %

1 7. G seconds
2 __Z;lil___, seconds

3 £ ‘7 seconds

4 _2¢/ seconds

5 LCT([ seconds

1 | 9%  seconds

2 1.{, -

oY

seconds
3 {.558 seconds

4 2.0% seconds

—_—

Y *_l;iLg____ seconds

TS5

2 T
SCIENCES, INC.

CUSTOMER _Goanscan., /S 7
S0F_OrEESy

DATE,

0 NO EXCEPTIONS NOTED

0 EXCEPTIONS NOTED

O RETURNED FOR CORRECTIONS
0 RECORD COPY

0 REVISE AND RESUBMIT

(% INFORMATION ONLY

BY LA 7

:1‘] \) seconds

UNITED

22




APPENDIX A

EQUATIONS USED




PROCEDURE FOR DETERMINING

VALUES AND CONFIDENCE INTERVALS

The mean value or the data set is calculated according to Equation 1.

a
I

o =

Number of data points

Mean value of data points

EQUATION 1

= Algebraic value of the individual measurements

The standard deviation is calculated according to Equation 2.

Where:

" 2
.1 |2X
ZX’_ __1_=_I__

n

n-—1

5S4 = The standard deviation of the data set

EQUATION 2

The confidence coefficient is calculated according to Equation 3.

Where:

CC =
tog7s

Sd
CC= 10975%
Jd

The confidence coefficient

£ value,

see table on following page

The error is calculated according to Equation 4.

Error = |X|+|CC]

EQUATION 3

EQUATION 4




|

VALUES FOR t0.975

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

-----------------------

.706
.303
.182
.76
.571
.447
.365
.306
2.262

.228
.201
179
.160
. 145
.131




Where:

oP

oFP

" STR

o
CONVERSION OF OPACITY VALUES FROM
MONITOR PATH LENGTH TO EMISION QUTLET PATH LENGTH
OPe =1 - [ (1 - OPy JSTR | EQUATION 5
OPp =1 - [ (1 - 0Py )1/STR | EQUATION 6
= Opacity at the Emission Outlet (expressed as a decimal).
= Opacity at the Monitor (expressed as a decimal).
= Stack Taper Ratio = Effluent Pathlength Emission Qutlet
Effluent Pathlength at the Monitor
Location
0.D.g = 0.D. (STR} EQUATION 7
O.D.e = 0 D_m
STR

‘e = Optical Density at Emission Cutlet

‘m = Optical Density at the Monitor ~

= See Abhove




!
|
|
|

APPENDIX B

CERTIFICATE OF ANALYSIS, NEUTRAL DENSITY
FILTERS




DOC HNDFANAL

UNITED SCIENCES INC.

CERTIFIED NEUTRAL DENSITY ATTENUATOR
ANALYSIS REPORT

I. PURPOSE

This analysis was conducted in order te determine the CIE Daylight Lumr.-ous
Transmittance and effective opacity of neutral density attenuators.

II. SPECTRAL TRANSMITTANCE MEASUREMENTS
Spectral transmittance measurements were performed using a laboratory scanning

spectrophotometer whose specification meets or exceeds those described in the
Code of Federal Regulations Title 40, Part 60, Appendix B, Specification 1,

S5ection 3.4. Transmittance values were determined at 2 nanometer intervals
over the range of 350 to 750 nanometers. Two scans are conducted on each
attenuator. The second scan is conducted after rotating the attenuator 90

degrees from its original orientation.

The arithmetic mean of the transmittance at each wavelength measured 1is
calculated and these data used tc compute the overall transmittance and
effective opacity. All attenuator calibration procedures were in accordance
with CFR Title 40, Part 60, Appendix B, Specification 1, Sectien 7.1.3.

III. ACCURACY
N~
The accuracy of the spectrophotemeter is insured using the Naticnal
Institute of Standards Technology Standard Reference Material 930D to assess
its operation method, the NIST traceable calibration is certified to be within

+0.5% transmittance.
Iv. STABILITY

In accordance with CFR Title 40, Part 60, Appendix B, Specification 1, Section
7.1.3, these attenuators must be returned to USI for checks of stability every
three months in order to maintain valid attenuator certificatien. These
stability checks are performed using a laboratory transmissometer, and any
time the attenuator value as measured on the transmissometer varies by 12%
opacity the attenuator is recalibrated.




United Sciences inc.

5310 NORTH PIONEER ROAD » GIBSONIA, PA 15044 =« 412 - 443.8610 + FAX 412 . 443-4025

CERTIFICATE OF ANALYSIS
NEUTRAL DENSITY FILTERS

The enclosed calibration attenuators have been calibrated in accordance
with Title 40 Code of Federal Regulations Part 60, Appendix B, Specification
1, Section 7.1.3.

These attenuators are certified to have the following opacity values:

‘ Stability
Serial Number Opacity In Percent Calibration Date Check Date
NBS001 21.0% 06/28/93 01/06/94
NBSOO2 30.5% 06/28/93 01/06/94
NBS0C3 99.8% 06/28/93 01/06/94
NBS004 86.4% 06/28/93 01/06/94
NBSO06 77.7% 06/28/93 01/06/94
NBS007 74.9% 06/28/93 01/06/94
NBS0O8 64.6% 06/28/93 01/06/94
NBSO09 35.5% 06/28/93 01/06/94
NBSQ10 8.7% 06/28/93 01/06/94
NB3011 46.1% 06/28/93 01/06/94
NBS012 77.6% 06/28/93 01/06/94
NBSD24 91.7% 06/28/93 01/06/94

SIGNATURE M 77 Vel
77 7

DATE

CUSTOMER

January 6, 1994

United_Sciences Inc.

In-house Reference Filters - Set #1

9310 North Pioneer Road

Gibsonia, Pennsylvania 15044-9629




ji2

United Sciences inc.

5310 NORTH PIONEER ROAD « GIBSONIA, PA 15044 o 412 . 443-8610 * FAX 412 - 443-4025

CERTIFICATE OF ANALYSIS
NEUTRAL DENSITY FILTERS

The enclosed calibration attenuators have been calibrated in accordance

with Title 40 Code of Federal Regulations Part 60, Appendix B, Specification
1, Section 7.1.3.

These attenuators are certified to have the following opacity values:

_ Stability
Serial Number Opacity In Percent Calibration Date Check Date
NBS013 9.5% 01/06/94 01/06/94
NBS014 22.3% 01/06/94 01/06/94
NBSD15 37.2% 01/06/94 01/06/94
NBS016 44.4% 01/06/94 01/06/94
NBS018 68.4% 01/06/94 01/06/94
NBSO19 75.1% 01/06/94 01/06/94
NBS020 79.9% 01/06/94 01/06/94
NBSO21 80.7% 01/06/94 01/06/94
NBS022 84.4% 01/06/94 01/06/94
NBS023 91.4% 01/06/94 01/06/94

SIGNATURE fnaot T Ka%ﬂémﬂaﬁ‘
/S 7 7

DATE January 6, 1994

CUSTOMER United Sciences Inc.

in-house Reference Filters — Set #?

5310 North Pioneer Road

Gibsonia, Pennsylvania 15044-9629




United Sciences Inc.

£330 NORTH PIONEER ROAD + GIBSONIA. PA 15044 + 4312 . 443.8610 +« FAX 412 - 443-4025

CERTIFICATE OF ANALYSIS
NEUTRAL DENSITY FILTERS

The enclosed calibration attenuators have been calibrated in accordance
with Title 40 Code of Federal Regulations Part 60, Appendix B, Specification
1, Section 7.1.3.

These attenuators are certified to have the following opacity values:

Stability

Serial Number Opacity In Percent Calibration Date Check Date
NBSO25 9.4% 06/28/93 01/06/94
NBS026 22.5% 06/28/93 01/06/94
NBS029 59.7% 06/28/93 01/06/94

SIGNATURE /ﬂvz;y/ f/}»—d@ﬁ B

DATE January 6, 1994

CUSTOMER United Sciences Inc.

In-house Reference Filters — Set #3

5310 North Pioneer Road

Gibsonia, Pennsylvania 15044-9629




United Sciences inc.

5310 NORTH PIONEER RCAD =+ GIBSONIA, PA 15044 + 412 - 443-8630 +« FAX 412 - 443-4025

CERTIFICATE OF ANALYSIS
NEUTRAL DENSITY FILTERS

The enclosed calibration attenuators have been calibrated in accordance
with Title 40 Code of Federal Regulations Part 60, Appendix B, Specification
1, Section 7.1.3.

These attenuators are certified to have the following opacity values:

Stability

Serial Number Opacity In Percent Calibration Date Check Date
NBS032 37.8% 01/06/94 01/06/94
NBS033 54.0% 01/06/94 01/06/94
NBS034 58.7% 01/06/94 01/06/94
NBS035 68.9% 01/06/94 01/06/94
NB3036 70.5% 01/06/94 01/06/94
NBSO37 78.9% 01/06/94 01/06/94
NBS038 81.4% 01/06/94 01/06/94
NBS039 85.7% 01/06/94 01/06/94

SIGNATURE &vz//( 7’ Vel e ol
S 7 e
DATE January 6, 1994

CUSTOMER United Sciences Inc.

In-house Reference Filters - Set #4

5310 North Pioneer Road




United Sciences inc.

5310 NORTH PIONEER AQAD + GIBSONIA, PA 15044 o 412 . 443.B610 * FAX 412 - 443.4025

CERTIFICATE OF ANALYSIS
NEUTRAL DENSITY FILTERS

The enclosed calibration attenuators have been calibrated in accordance
with Title 40 Code of Federal Regulations Part 60, Appendix B, Specification
1, Section 7.1.3.

These attenuators are certified to have the following opacity values:

Stability
Serial Number Opacity In Percent Calibration Date Check Date
041 9.1% 11/29/93 01/06/94
042 20.8% 11/29/93 01/06/594
043 59.3% 11/29/93 01/06/94
045 89.9% 11/29/93 01/06/94
046 85.2% 12/22/93 01/06/94

SIGNATURE /ﬂ»«;z/(' %7M@&L’

DATE January 6, 1994

CUSTOMER United Sciences Inc.

In—-house Reference Filters #5

5310 North Pioneer Road

Gibsonia, PA_ 15044-9629




United Sciences inc.

5310 NORTH PIONEER ROAD + GIBSONIA, PA 15044 * 412.443.8610 « FAX 412 - 4434025

CERTIFICATE OF ANALYSIS
NEUTRAL DENSITY FILTERS

The enclosed calibration attenuators have been calibrated in accordance

with Title 40 Code of Federal Regulations Part 60, Appendix B, Specification
1, Section 7.1.3.

These attenuators are certified to have the following opacity values:

Stability
Serial Number Opacity In Percent Calibration Date Check Date
047 8.9% 01/06/94 01/06/94
048 20.7% 01/06/94 01/06/94
049 60.2% 01/06/94 01/06/94
050 | 86.7% 01/06/94 01/06/94
051 8%.5% 01/06/94 01/06/94

SIGNATURE __ fererr’ 7P Seton il
77 A

DATE January 6, 1994

CUSTOMER United Sciences Inc.

In-house Reference Filters #6

5310 North Picneer Road

Gibsonia, PA 15044-9629
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Example Caltculation of Bias Correction

Client: LJ!}J 2 fd- ’), fﬂ_,, //,f, A ;!7, PE Location: J,f P IZ//’/”’
Site Location: K77 Exranst y’_w\

Run #: [

Date: ¢,/ 1/

(C N Co) * (Cmu/(cm - Co)

Cgas = Effluent gas concentration, dry basis, ppm
C = Avcrage gas concentration indicated by analyzer, dry basis, ppin

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

A

Cma = Actual concentration of the upscale calibration gas, ppm

Cin = Average of initial and final system calibration bias check responses
for the upscale calibration gas, ppm

= i3

ppm - ¢, ] ] 4 OC7 NN

>
= S.H ppm /) (bias corrected)




Client [T Fp-ied 1 rrhes i Location [fpp 0

-r" A, 0 , e [
Monitor Manufacturer [/ /700 =0 jra)y il o
Type of Monitor (SO,, NO,, HC, etc.)

Unit of Measurement (%,

CONTINUOQUS EMISSION MONITORING BYSTEM (CEMS)

RELATIVE ACCURACY TEST AUDIT (RATA)

AM TEST - AIR QUALITY,

ppm,

Emission Standard (provide units)

INC.

pITe T
/

Ly

[

e

AT P

Model HNo.

wet or dry basis)

-
!
A

)L@S’ﬁf}f:

Measurement Principle (NDIR, chemiluminescent, etc.)

Monitor System Type (extractive,

Range of Instrument

T s
EaasivEsn

in-situ)

Span Gas Concentration

1=
i

Y0 vy

/

RELATIVE ACCURACY TEST

(sum of the Differences)?

Reference
Test Method CEMS Differenced Difference
No. Date Time Value Value Xi Xiz
P BTG
1 VRN L T — b NN, YR BRSNS . -
il ISEAAINCA B s 37 5 £ % e
5 lfOOﬁ R
1530 3. 3.0 “0.b R
1545 _ o — R
3 Tojs 37 3 0.5 '
1630 - - , .
4 1 200 3.8 55 -7 (04
1715 - o — P
5 «?Dé JB [ CC/ _//.-H. g c;:)\‘_\
1200 y — . o
— EA v m— v s il B R
1Y s - :
! G5 e K 5 HG
Q —_— {‘Q‘SQ . . e ——— - _._f‘“ — . A e
© 060 2 = -9 ¥ e
J01F - - -
J Jo4S 3) o ?‘ _O- 7 /;*’ ) ‘i
e, . _ .
10, A0 oke 3 0.4 e
| J155 Y P - e
11 | IS J,. { a?(/ﬁ "’/l',_ . e
i ,-.;),J 2‘ - Fonl - ¢ PN
121 W\ 200 is) J.ﬂ (). Mo
a v b .
Mean 3.39 280 033
gsum of the Differences c ,.jc
A
d

Rurs 1, ard & were rejedlid

Lt




j
EXAMPLE CALCULATION OF
CONFIDENCE INTERVAL AND RELATIVE ACCURACY
CONTINUOUS EMISSION MONITCRING SYSTEM PERFORMANCE EVALUATION
AM TEST -~ AIR QUALITY, INC.
LTI TI A
] -~ -~ A . o R
Client L(){“‘C,jf‘}; =1 ke ARty Locatlion ﬁzj.if_(:{_}_,ﬁf.:_‘_"_-gg_ e _
Date ’7'",/]{;_,:""&?&/ Monitor I.D. 4, Gy sy, P A ;/?
Co agalevicly
Confidence Interval = CI
t‘975 = 2.306
n =9
X1 = difference
Confidence 5 5
Interval = t g9g *\[n * (in } - (in) -
————— c d
nVn-1
= 2.306 Vo (_2F0D ) - (2204 ) = i (D
9vVg-1
b
[Mean of the Differences| + CI
ACCUracy = ———m—— - = m * 100%
(¥ basis) Mean of Reference Method Values
a
=2 P
#0:‘4‘\5 | 1 ')1; Wy
= m e e T o T * 100% = I/ F 5
7 2O
b
Accuracy = |Mean of the Differences| + CI

(conc. basis)

= | 053 |+ 0 = Obpren (O




EXAMPLE CALCULATION SHEET T
l EPAMETHODS 1,2, 3A AND 4

FOR METHOD

ICLIENT: Lowisingg - Doy b (77750 LOCATION: hiiin Tofnt DATE:_F /b7 74
RUN #: (g LAB #: L5757 SITE LOCATION: _K /() Fory gu] /oK
Dry Gas Volume - Equation 5-1
ViMsig = 17.647°R/"Hgconstant)*volume sampled*Yiactor*(Pg + AH/13.6)/(460 + Tm)

I =17.647°R/"Hg" ). £95 10* JO0MI7.657HO + (L4 "H20/13.6))/(480 + Z2PF)

l = 949/, dscf

dscm 1949 dsct/35.3113/m3 = (] 557  dscm

IM0|sture Equation 5-2 and 5-3
Vwgq =0.047151f3/g* Jf L/ grams of H0 collected in impingers = .Y sch

Do =2y senyl2d sef+ j9494 dseh) = poese
% Moisture = 4. ) % = By * 100

Molecular weight - Equation 3-2
My = 0.440%( Q,ﬁ %CO2) +0.320*( @,Q %02)+0.280*(100%- /] & %COz- /4 §  %0(%CO+%Ny))

I = 4792 g/g-mole (dry)
Mg = Mg ™ (1-Byg) + 18.0 * By = 2. ?g? g/g-mole * (1 -0 0400) + 18.0 g/g-mole * (J.04)0
i J£.2%F a/g-mole (wey Fo = (20.9- J99 )%O0y/ () § %CO»= /.277)

Istack gas velocity and volumetric flow rate - Equation 2-9 and 2-10

Vs = 85.49 % Co* NaP 75 / (M * Py
l/ =8549* (.84 *\ Ok * 4910 °R /(2853 g/g-mole* JZ4] "Hg)
(Z21°F + 460)° R (c7.L5Pa+ ~0.5 Ps/138)
.o ft/sec (std)
Ibsd=:3600*(1—Bws)*Vs'As*(Tsm/Ts)‘(Ps/Ps:d)/SO min/hr

rSd = 3600 * (1- 000 * 50,2 ft/sec * 499 ft2 * (528° R/ 45,0 ° R) * (I2.4]"Hg / 29.92"Hg) / 60
= ]Mdscf/mm (dry standard CU:lZ‘)-IC fge/typ;:a!r minute)
lacfm = 5322 ft/sec * 49,9 #2* 60 sec/min
= |3} 2%5 6acfm (actual cubic feet per minute)

Isokinetic variation - Equation 5-8
} = 0.09450 * Vmgig * Ts + [Ps * Vs * sample time * Aq *(1 -Bws) ]

l = 0.09450 * dsct * o R/{ "‘Hg ft/sec * min * fr2 *(1 - )}

(. Ndia/12/2)2-Pi
= Y4 %
/

. Il of the above numbered equations are from the 40 CFR 60 and assume English units.
[cbh\c:\wardyb-plate\Md.doc]
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CONTINUOUS EMISSION MONITORING SYSTEM (CEMS) e

RELATIVE ACCURACY TEST AUDIT (RATA)
AM TEST - AIR QUALITY, INC.

/;l/“ //‘qu / “/ /

Client Lﬁﬁiﬂﬁiﬁfﬁﬂ;f{;T“? T, Location .j]/,;u,me/

Monitor Manufacturer /M)ﬁ' uﬂ&yvz? Model No. /)
oI

Type of Monitor (SO», NOy, HC, etc.) _+/0/

Unit of Measurement (%, ppm, wet or dry basis) _{ﬂﬁh?

Emission Standard (provide units)

Measurement Principle (NDIR, chemiluminescent, etc.)

Monitor System Type (extractive, in-situ)

Range of Instrument

Span Gas Concentration

RELATIVE ACCURACY TEST
Reference
Test] Method CEMS Difference Difference
No. Date Time Value Value X3 X3
9 /i Jar [1HIS , ,
v Lo =) 3% i B Ok 3 i i W O S
2 e [54.& 220 2.2 434
3 AE s 156.1 5 0.5
4 163C - -
1710 154 555 0.4 0.34
1315 .
: B R e A B
200 —
6 1720 |15 1524 .3 169
184 _ . .
7 1491 /Ao kl)f/ (/.o (Qi?q
150 . — . _
8 2050 557 525 3.2 10.24
9 .90115‘ [y 1i} 'S ) }
)5:0-‘7’1 (549 = A 4D AR by A
= 100 o o .
1o ik /58,4 495 A 4.1
A5 _ " .
11 jﬁ;}j‘ 152.9 50,8 ] HY]
2230 ~ -
2] o0 | 1519 1482 -5, 13.49
Mean 155.0( 55 Lol
sum of the Differences c 7513
(sum of the Differences) 2 10.25

Runs 1.5 ond 9 were re je':i!'-:’.’f’.




|
|

-

LEXAMPLE CALCULATION OF
CONFIDENCE INTERVAL AND RELATIVE ACCURACY
CONTINUOUS EMISSION MONITORING SYSTEM PERFORMANCE EVALUMTION
AM TEST - AIR QUALITY, INC.

. U&hyf JZiIN 7u7/ Al
Client Z_{),f’j/é/f"}f‘f’/ ,/[/rjf‘ é//f ~aFis. Locatien H Wie id/_/ S -

Date /VV/’ Moniter I.D. /Aﬂﬁd UQ"“ Ine. /ﬂ i/ 4y
Flowe A-mau,-)q@r'

Confidence Interval = CI
n =9
Xi = difference
Confidence
Interval =t gyg *\/n (Y x%) - (Yxp?
————— c d
nvn-1
= 2.306 * Vo * ( 7903 )y - 2025y = Q.0 Kl
9¥o-1 .
b
|[Mean of the Differences| + CI
ACCULacCy = === —m—m—mm o m e * 100%

(% basis) Mean of Reference Method Values
a

L] |+ 20 ]
= e m T TTITT * 100% = 3 %
155,00
b
Accuracy = |Mean of the Differences| + CI
(conc. basis)
- )] |+ 20 = Apisilu




AMT=ST

AIR QUALITY, IN

Example Calculation of Gaseous Carbon Monoxide (CO) Emissions
Client: |18 370 [ vei (oriorcitrnn

Location: [yyfgn:j;4§/yf

Site Location: 77 Exhaus! b

Run #: ¢

Date: _&,_/_M_

Lab # ¢£:55

Emission Concentration Results

instrument averaged O ~/ 2.4 ppm carbon monoxide {CO} during the mun

ppm * (20.9 - % 0z) = 51,‘,’* ppm CO @ $ O
(20.9 - % 05}
34 ppm e 28.01 g/g-mole * 273.15 °K ¢ 1000 1 * 1 = 000 g/m* co
22.414 L/g-mole 293.15 °K 1 m? 108 ppm

Emission Rate Results

A0 grmd o« 1 md o+ ST dscf * 60 min * 1lb = Lf 1b/hr CO
35.31 ft3 min hr 453.6 g
,Q 1b * 24 hrs * 365 days * _1 ton = u? tons/yr CO
hr day Y 2000 1lbs

L9



STACK SCHEMATIC AND LOCATION OF SAMPLE POINTS

Client éﬁujm%v’/%tcér_ “krméfj
Location - &QE; C/1 ,/'(_/‘ :,'”i)
F
//(-?” - L e r
= 5/ B —fS fA
fol e o
OZ—_;G& ‘{L’, /;':\-,_,{' J-,u

A

1]

Sampling Location

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

Inside of near wall to outside

[ia

/égi—édf
.

S
[ ras

of port (distance, Y) g,jff Schematic of Sampling
Location
Stack I.D. (distance X - distance Y)
i 3,
3 6
Traverse Point .
N _ Locstion from
" Stack I.D.. Outsgide of Port
inches columns 4 + 5
! 75753 G
2 o5 ™ fG.
3 . ﬁ?t% / YRR
4 _—
323 / 5./
> 3% / o
6 'Ebcxé / -
-
895 (
8 .ﬁlbéﬁ e .
9
10
11
12 I

CROSS SECTION

DISTURBANCE

L/, -{

Svprt!

H A imgier s

H5 Jiaeirs

Distance A =
Distance B =

downstream
upstream

STACK,

.i."/ ﬁ ‘_.',”:" ’
/

CONTROL DEVICE AND PROCESS
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l __QUIPMENT CHECKS
Final Initial Net % Moisture .9
Initial/Final We . Wt . Wt . Meter Temp. 7. .2

| Leak Rate cfmépay /20 gram  gram_ gram Stack Temp.

Leak Test VacuumSéey /Z< | #1 Imp.486. 3—(_-; 2.5 /0.7 | O He y [.ox0
Pitots, Pre Leak Ck #2 Imp5494.8-62: 9= 9.4 Meter Box ID
Pitots, Post Leak Ck #3 Imp. 543 7 SENL 2 = ol Pitot # Side #

I Gas Sampling System #4 Imp. - = Thermocouple ID
Integrated Bag #5 Imp. = Flow Meas. Device
Thermocouples @ __ °F [#6 $.G6. 282. l- .2 = 48 Cp

I Total HoyO Volume 26,2 0"g] K Factor

l Dry Gas | Orifice Gas Pump. Imp. Pitot

Elap Maeter Setting Meter Vac. Exit Reading Stack
Sample | Time| Reading |[("H) "H0 | Temp Op Gauge Temp Sample TP Temp
Point |Min.| Cu.Ft. | Actual | In Out " Hg °p Point | " H,0 °rF
s | 1O | |7 &7
(6757 & |7F 67
/7189 2% |76 &7 \
1963 5 7474 o &
,'/ur; 2 /8250 | Ny 77\ 7 GF
: A
b\’l‘/\\'g

* 20,933 —— 2464/

OH Tm (& p)? Ts




ate

]

2

ClientM/}y)d /42”/.-:—

Location  lifes —+0

Stack Diameter

FfA G A

Run I.D.

77
perators itkpuios st

9

Tenp .

Probe Cal.

Gas Meter Calib.

Production Rate

o
METHOD 4 AND AIRFLOW SAMPLING DATA SHEET Page _ of
QA FORMS COMPLETED Start Time  J0./§
Stack Schematic Stop Time 2@;4&5’
ample Site Vi, b~ Sample Train o Barometric T
Pitot Tube Insp. _ Pressure "“Hg 2 .é>§’
7503 Magnehelic Cal. Static Pres "Hy0_ —3 {7

Filter # Box # SAMPLING PARAMETERS
EQUIPMENT CHECKS
Final Initial Net % Molisture e
Initial/Final Wt . Wt . Meter Temp.
eak Rate cfm / gram  gram gram Stack Temp.
eak Test Vacuum / #1 Imp. = D He Y (.00
Pitots, Pre Leak Ck #2 'Imp. = Meter Box ID
Pitots, Post Leak Ck #3 Imp. = Pitot ﬁly/1~ Side # ,AL
Gas Sampling System f#4 Imp. = Thermocouple 1D _/7°
Integrated Bag #5 Imp. = Flow Meas. Device
Thermocouples @ Py 1 #6 S.G. = Cp,
Total H,0 Velume g K Factor
' Dry Gas | Orifice Gas Pump . Imp. ‘Pitet
Elap Meter Setting Meter Exit IReading Stack
Sample | Time| Reading |{"H) "H,0 | Temp Op Gauge Temp Sample TP Temp
loim: Min.| Cu.Ft. | Actual In Out " Hg °F Point [ * Hy0 °F
- ! Glln |24 3
T 6 | 2/6
I 3 Uik | 2/9
o o |zz!?
l v G52 225
4 O, % | 226
” wife |2l
_II < <, 5D 2
- Jepze 213 .
ill Z 1 2 Z/3
7 (740 A
:l - <5 /5
l 7 o | 22
Z a.4Y | 2Z23
S 259 AL A
] A C0:|0.92
‘o 2 0> 11954
LO1 3 Y o
i "
|
l — 57.7 - 2/9..8Y
DOH T & p) T,
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METHOD 4 AND AIRFLOW SAMPLING DATA SHEET Page of
o655 —
Client / o isipne fBog Lre QA FORMS COMPLETED Start Time_ »'/9Y
Location g/, fep - T 0 Stack Schematic Stop Time = ¢ ey
Sample Site .7+ Iine A Sample Train Barometric
Pitot Tube Insp. Pressure "Hg 2 7,¢ 5
Stack Diameter _<y,53 Magnehelic Cal. Static Pres "H,0_ — o, €
Date_%‘ﬁf Temp. Probe Cal. Production Rate
I - —_—
l Operators K7 sy e E5 g e o Gas Meter Calib.
Run I.D. -
Filter # Box # SAMPLING PARAMETERS
l EQUIPMENT CHECKS
Final Initial Net % Moisture S5
Initial/Final W . W . We . Meter Temp.
Leak Rate cfm / gram gram gram Stack Temp.
Leak Test Vacuum / #1 Imp. - = D He Y (.00
& Pitots, Pre Leak Ck #2 Imp. - = Meter Box ID
“ Pitots, Post Leak Ck #3 Imp. - = Pitot # /C)/'?' Side # 4
Gas Sampling System #4 Imp. - = Thermocouple 1D 2l
Integrated Bag #5 Imp. - = Flow Meas. Device ... "J, \
Thermocouples @ Op #6 5.G. - = Cp .
Total H,0 Volume g K Factor
Dry Gas | Orifice Gas Pump. Imp. y Pitot
Elap Meter Setting Meter Vac. Exit tReading Stack
Sample | Time| Reading [{"H) "H,0 | Temp Op Gauge Temp Sample cp Temp
Point |Min.] Cu.Ft. | Actual In Out " Hg °F Point { " H,0 OF
~/ ok | /O
Z g | 2l3
3 74 ¢/ 3
rd o535 | ey
] . [«
{...» ();Dé Z//
r Z 0,56 | 228
7 o5 | 224
1 & 252 272
< - Z e coT
} Z EL 246
kS & 77 22/
5Z OCQ Z 2/
l T O 5 2 Z/_)('
& 0SS |25
- 7 4:50 |2
I 7 oL |2y
~ - )
'I 152 q67 LA C0:10.92
QJ
109 805 SC Em /147
s —_ -
je 7 73 h|T0C MNA T o
__I . 71
l I . 56 7 q( < =z /G 7
> H Tin Z/Ql P}“ Te
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METHOD 4 AND AIRFLOW SAMPLING DATA SHEET page  of _
Cleol), (ol |
Client Lee /roono 58.. /¢ QA _FORMS COMPLETED start Time 2/ 75
Location <4, /e, Z7! Stack Schematic Stop Time 22 /5 Zracy
Sampl{e Site 77 S in - Sample Train . Barometric

G i Pitot Tube Insp. Pressure "Hg <29.435

Stack Diameter _ %<, 7, Magnehelic Cal. Static Pres "H,0 .5
Date T Sy S Temp. Probe Cal. Production Rate
Operators"l.-—.),',, 1 Gas Meter Calib.

Run I.D. 57(n ¢

EQUIPMENT CHECKS

Filter # Box

#

SAMPLING PARAMETERS

Final Initial Net ¥ Moisture
Initial/Final Wt . Wt . Wt . Meter Temp.
Leak Rate cfmL oo? [/ 22 gram  gram gram Stack Temp
Leak Test Vacuum o 2 /O #1 Imp.503 /) -443.5 = —B0.4 AHHe Y Lond
Pitots, Pre Leak Ck 2 Imp. J68.5-lLGB.¢ = _99.9 Meter Box ID
Pitots, Post Leak Ck #3 Imp.326.2 -4 36,/ = 2.2| Pitot # Side #
Gas Sampling System #4 Imp. - = Thermocouple ID
Integrated Bag #5 Imp. - = Flow Meas. Device
Thermocouples @ °F |46 5.6.5/2.0-8067.9 = 7 Cp
Total H;0 Volume 2( 2 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 Or Gauge Temp Sample o Temp
Point |[Min.| Cu.Ft. | Actual in Out " Hg °F Point | " H50 OF
o o |zsy | L0 73 |74 &8
g /S /7. 255 7372 G
| 394 172,687 2217/ e,
"/_ -
- Jr| —— & | &7 &f
a'ﬁ, 2 202,55 |
- N "5 v
d:_ﬁ,*/r E 3
D H Tm (=& p) Ty




F

Client dovismn,m e e

Location C4 feg- 7.0

Sample Site 275 -5 k4

Stack Diameter

ate e

perators O44/4s7

Run I.0D, //

Temp .

Prche Cal.
Gas Meter Calib.

Production Rate

METHOD 4 AND AIRFLOW SAMPLING DATA SHEET vrage  of
QA FORMS COMPLETED Start Time_ 2/ Y5
Stack Schematic Stop Time 22/ 35
Sample Train . Barometric
Pitot Tube Insp. Pressure "Hg ,2_}[,96’_
YL Magnehelic Cal. Static Pres "H20,,“_‘ifﬁ_

Filter # Box # SAMPLING PARAMETERS
EQUIPMENT CHECKS
Final Initial Net % Molsture
Initial/Final Wt . Wt . Wt . Meter Temp.
eak Rate cfm / gram gram gram Stack Temp.
Leak Test Vacuum / #1 Imp. - = D H@ Y S OO0
Pitots, Pre Leak Ck #2 Imp. - = Meter Box ID
Pitots, Post Leak Ck #3 Imp. - = Pitat # /04 Side # A~
Gas Sampling System #4 Imp. - = Thermocouple ID @7(
Integrated Bag #5 Imp. - = Flow Meas. Device
Thermocouples @ Op #6 S.G. - = Cp &F
Total H,0 Volume g K Factor
“ Dry Gas | Crifice Gas Pump. Imp. Pitot
Elap Meter Setting Meter vac., Exit Reading Stack
Sample | Time| Reading |("H) "H,0 [ Temp °F Gauge Temp Sample TP Temp
l>oint Min Cu.Ft. | Actual In Out " Hg Op Point | " H,0 Op
-/ Dbz | A -
. E2 O 7¢ s
3 017'7 Z_Z’/
o Oilo0 | 225
I T 045 |22z
& (Y52 &7
7 :D-j-@ 2-/»/0
]I & C)riﬁy :Z/é/
-/ O TE z
Z 078 | zeb
> (e 7 2053
_l 7 2.5 | 217
s e | g
- T
6 o.s8 | Z2f
. i <1k} (e
3
& oo | zzz
j AR
~ 7
" s, QOO,'{:
I Z013 gy
77
L -1
I A
S H Tin eyl T,




Client oy, & fare b1 C

Location Chifeg-TD

Sample Site /775 - 57

Stack Diameter

it s o
pate ;S5

perators Lk / .ﬂ‘,{;//

Run I.D. ;2 !

EQUIPMENT CHECKS

Temp. Probe Cal.
Gas Meter Calihb.

Filter §# Box #

METHOD 4 AND AIRFLOW SAMPLING DATA SHEET  page of
QA FORMS COMPLETED Start Time 7T 2 2 4
Stack Schematic Stop Time 2. 2o
Sample Train Barometric
Pitot Tube Insp. Pressure "Hg . 7. &4
G553 Magnehelic Cal. Static Pres "H,0_ .5~

Production Rate

SAMPLING PARAMETERS

Final Initial Net % Molsture
Initial/Final We . Wt Wt . Meter Temp.
Leak Rate cfm / gram gram gram Stack Temp.
Leak Test Vacuum / | #1 Imp. - = A He Y LJOC
Pitots, Pre Leak Ck #2 Imp. - = Meter Box ID
pitots, Post Leak Ck §3 Imp. - - Pitot #_/O A side # A
Gas Sampling System #4 Imp, - = Thermocouple ID_ /07
Integrated Bag #5 Imp. - = Flow Meas. Device
Thermocouples @ °F |#6 5.G. - = Cp . &
Total H,0 Volume 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 Or Gauge Temp Sample TP Temp
oint Min. Cu.Ft. Actual In Out " Hg Cp Point { " H,0 Cp
w~ 1 gty V4
2 0. 72 1%
3 0.4 | 215
7 0.5 | 7/7
i IS R
6 i) 2Z/
| I 5us | 225
S/ 0ate | 27
Z G | 2
3 Ot (2Fa
l ¥ N4 2/ G
P =,
5 6y | 22 _
5 O 5 21y
| B 0= | zedf
5 NS 22
j (0:0.9% |
R )?9;
I ,.'-) 3.‘ _’{rfm
77
l SEv ]
DH Tm [P TI ™,
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AVT=ST
SAMPLE TRAIN INFORMATION AR QUALITY. INC

Fill out one sheet per site and per test type.

CLIENT: %c: Lovisming  Prcici1c

LOCATION: CH/QCO , Tdaho
SITE: RID_Outid
TEST TEAM: pMA, DAN DATE(S):
RUN #5: (- (2 TYPE: MY
Probe/Filter Temperature: v_  24B+25F 320F Other
impinger Temperature: i <68 F Other
THIMBLE: ____yes _ “ no NOZZLE TYPE: quartz steel ‘/none
PROBE LINER: quartz glass /steel teflon
PROBE TYPE: / regular waler-cooled
FRONT-HALF FILTER: yes no SIZE(mm): __ 90 110 __ 125 __ other
FRONT-HALF FILTER MEDIA: quartz fiber glass fiber teflon
SUPPORT: steel glass frit teflon GASKET: silicon _ teflon
BACK-HALF FILTER: yes _y-no
BACK-HALF FILTER MEDIA: quarlz fiber glass fiber telfon tared untared
NOTE: Show the back-half filter iocation with an arrow on the table below. h
tnitial
Volume | Clean-up Solution Bottle:
CONTENTS (mL) Used LType | Gomments
Nozzle/Probe Rinse
Filter
#1 A ¢ o UE[G .4
#2 D. / 1006 [
w  PLT - /
84 \S( () B = +
#5
#6
#7

IF THIS INFORMATION 1S NOT ACCURATE FOR ALL RUNS, NOTE ALL EXCEPTIONS.

[jaa\c\excelsampltrn.xis] 1/27/94

\



Louisiana-Pacific Corp.

CO RATA Run 1
September 16, 1994

TIME

14:15
14:16
14:18
14:19
14:21
14:22
14:24
14:25
14:27
14:28
14:30
14:31
14:33
14.34
14:36
14:37
14:39
14:40
14:42
14:43
14:45

COppm CO2%

3.85
4.4
3.75
4.25
4
4,05
4.1
3.95
4.4
3.4
4.6
3.8
39
3.1
37
3.35
3.9
3.85
3.45
3.25
36

0.94
0.84
1
0.86
1.11
1.04
1.05
1.05
113
0.89
1.04
1
0.91
0.9
0.95
0.84
1.08
1.03
1.03
0.81
0.88

02 %

19.89
19.86
19.76
19.81
19.66
19.65
19.8
19.65
19.6
19.74
19.74
19.69
19.76
19.84
19.71
19.81
19.8
19.84
19.89
19.84
19.8

AVG

COppm CO2%

3.85

0.97

02 %
19.77




Louisiana-Pacific Corp.

CO RATA Run 2

September 16, 1994

TIME COppm CO2%

15:00
15.01
15:03
15:04
15:086
15:07
15:09
15:10
15:12
15:13
15:15
15:16
15:18
15:19
16:21
15:22
15:24
15:25
15:27
15:28
15:30

41
38
3.85
41
385
4.25
335
4.4
3.55
3.95
3.45
4.5
3.55
36
3.55
3.75
3.55
35
4
3.8
3.9

0.9

1
0.98
0.86
0.89
0.98
0.98
0.81
1.03
0.98
0.88
0.94
0.94
0.98
1.06
1
0.99
1.09
1.06
1.03
0.99

02 %

19.73
19.74
18.73
19.74
19.74
19.78
19.74
19.76
19.78
19.75
19.83
19.78
19.85
18.76
19.76
19.71
19.81
18.75

19.7
18.73
19.69

AVG

COppm CO2%

3.83

0.97

02 %
19.76
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Louisiana-Pacific Corp.

CORATARun 3
September 16, 1994

TIME

15:45
15:46
15:48
15:49
15:51
15:52
15:54
15:55
15:57
15:58
16:00
16:01
16:03
16:04
16:06
16:07
16:09
16:10
16:12
1613
16:15

COppm CO2%

4.4
3.6
3.9
3.5
3.9
3.9
3.85
375
3.6
4.05
36
4.45
3.65
415
3.5
4.05
3.85
4.05
3.9
3.8
4.25

0.83
0.94
0.91
0.89
0.89
0.81
0.89
0.88
0.83
0.8
0.71
0.84
0.8
0.84
0.83
0.84
0.98
0.75
0.91
0.93
1

02 %

19.73
19.88
19.8
19.86
19.84
19.96
19.81
19.95
19.9
19.93
19.98
19.89
19.98
19.84
19.94
19.85
19.85
19.89
19.85
19.85
19.85

AVG

COppm CO2%

3.89

0.86

02 %
19.88




|
I
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1

SAMPLING SYSTEM BIAS CHECK / \] \/ I I JT

Am Test-Air Quality, Inc. AIR QUALITY, tNC
CLIENT: Zo.—r’(.fr)//g‘ /%r‘,/Q éﬁ"f
LOCATION: Ch . feo 2
SITE LOCATION: PTo ouwvid o TVao <
DATE: G Jre faa
i 7
RUN#_/ ' CONDITION:
START/A—S__—' //)//K‘){.u»w"":c..; -
STOP: /445 Ao 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) % oot tol s 8ll 55 o2 1
Oxygen (O2) % o o /o l/doisos |O-25 ] Y
Carbon Monoxide {CO) ppm O.l lo./ 130,2|20.2] 3C.2 72— o v/
Sulfur Dioxide {SO2) ppm
Nitrogen Oxides (NOx) ppm
Total Reduced Sulfur (TRS as SO2) ppm
Non-Methane Hydrocarbons (NMHC) ppm
Total Hydrocarbons (THC) ppm
RUN#_ 2 CONDITION:
START: /4 00 SURTRNUEN PR EUSRRDVAEY FR S
STOP: /5. 30 _;'Ihitial- “Final: "’Ipitiélz- ;Final | Upscale: ' Check
“Zero | Zero:| Span:|-Span:Cal Gas| Analyzer] One
Parameter Unit | .Check|.Check]{Check|Check| Vaiue | Range [wet|ory
Carbon Dioxide (CO2) % |/ 8./ 159 1¢.1 |4 99lec-2¢ .
Oxygen (O2) % 6 oo 5o /421505022 o
Carbon Monoxide (CO) ppm (A / 6.3 {20 2120 3| 0.2 [D-/00 o /
Suifur Dioxide (SO2) ppm
Nitrogen Oxides (NOx) ppm
Total Reduced Sulfur (TRS as S02) ppm
Non-Methane Hydrocarbons (NMHC) ppm
Total Hydrocarbons (THC) ppm
RUN# .5 CONDITION:
START: /= .45 : S
STOP: /5 /5 dnitial | Final | Initia! | Final |Upscale| Check
. Zero |. Zero { Span. | Span |Cal Gas.|Analyzer| One-
Parameter Unit {Check]Check|{Check|Check| Value [ Range |[waet|Dry
Carbon Dioxide {(CO2) % ol 1D el 160 | 99 |D-29 -
Oxygen (02) % Imalo 7 149140 |05 o %< = /
Carbon Menoxide {(CO) ppm (0.2 |21 2032|200 2o 2 10-100 o
Sulfur Dioxide (S02) ppm
Nitrogen Oxides (NOx) ppm
Total Reduced Sulfur (TRS as SO2) ppm
Non-Methane Hydrocarbons (NMHC) ppm
Total Hydrocarbons (THC) ppm
fjaaciaxcafibinschk|




Louisiana-Pacific Corp.

CO RATARun 4

September 16, 1994

TIME

16:30
16:31
16:33
16:34
16:36
16:37
16:39
16:41
16:42
16:44
16:45
16:47
16:49
16:50
16:52
16:53
16:55
16:56
16:58
17:00

COppm CO2%

4
45
405
4.7
43
4 65
4.45
3.95
4.5
3.9
455
3.55
3.75
345
415
35
3.5
3.8
3.5
375

09
0.91
0.81
0.88
1.03
0.85
0.85
0.61
0.75
0.75
0.76
0.79

0.7
1.01
0.89
0.76
0.94
0.84
0.95
0.78

02 %

19.96
19.84
19.98
19.9
19.83
19.93
19.91
19.86
19.86
19.95
19.95
19.91
19.04
19.96
19.91
19.99
19.96
19.98
19.89
19.98

AVG

CCppm CO2%

4.03

0.85

02 %
19.94




Louisiana-Pacific Corp.

CO RATARun §

September 16, 1994

TIME

17:15
17:16
17:18
17:19
17:21
17:22
17:24
17:25
17:27
17:28
17:30
173
17:33
17:34
17:36
17:37
17:39
1740
17:42
17:43
17:45

COppm CO2%

33
3.95
3.2
33
33
36
3.25
3
3.4
3.25
3.56
3.25
3.95
3.15
4.05
3.2
3.8
34
3.75
3.65
325

0.94
0.88
0.81
0.89
0.88
0.88
0.83
1.01
0.8
0.8
0.98
0.91
0.93
0.9
0.81
0.1
0.96
0.96
1.03
0.96
095

02 %

19.88
19.76
1.9
19.9
19.95
19.94
19.93
19.83
19.86
19.91
19.89
19.9
19.81
19.85
19.86
19.86
19.84
19.86
18.79
19.85
18.76

AVG

COppm CO2%

3.45

0.91

02 %
19.86
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Louisiana-Pacific Corp.

CO RATA Run 6

September 16, 1994

TIME

18:00
18:01
18:03
18:04
18:06
18:07
18:09
18:10
18:12
18:13
18:15%
18:16
18:18
18:19
18:21
18:22
18:24
18:25
18:27
18:28
18:30

COppm CO2%

3.25
41
3.2
4.23
3.25
3.7
3.58
3.25
3.95
33
3.95
32
4.25
3.25
3.85
3.25
3.35
3.35
3.585
2.85
3.15

0.98
0.94
0.91
0.99
0.86
0.94
1
0.99
0.99
0.76
0.8
0.85
0.96
0.86
0.93
0.86
0.89
0.98
0.81
0.79
0.83

02 %

19.79
19.76
19.84
19.84
19.85
19.85
19.86
19.81
19.9
19.91
19.91
19.81
19.83
19.88
19.75
19.86
19.79
19.81
19.85
19.94
19.88

AVG

COppm CO2%

3.52

0.80

02 %
19.84




AMT=ST

AR OQUALITY tNC

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

CLIENT: P = A ¥

LOCATION: ol S ! ”

SITE LOCATION: JY iy oz

DATE: - 4o

RUN#_ CONDITION:

START: /& 20 flif e, wrut

STOP: _/7 . 20 ;»'--""-\ pa e Te Initial | Final | Initial | Final | Upscale Check
Zero | Zero | Span | Span | Cal Gas| Analyzer| One

Parameter Unit Check| Check | Check | Chieck| Vatue | Range | wet|Dry

Carbon Dioxide (CO2) % AN L= AR I K R Ly L

Oxygen (O2) % L N R ANl BN R i

Carbon Monaoxide (CO) ppm 6./ |Jo. 3 3 I Zo. S| v A am 2

Suifur Dioxide (S02) 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: /2 /% T 7 :

STOP: _/ 245 iInitial- |-.Final: ::Ipiti:_al Final Upscalef; Check
“Zero | Zero:| Span: “Span .Cal Gas' -Analyzer| One

Parameter Unit ‘Ctieck | Check | Check| Check | Value: | Range. | wetjDry

Carbon Dioxide (COZ) % o.f o7 1o lé.d | 555 (a0 " -

Oxygen (02) % O/ <) 500 /55’0- s - -

Carbon Monoxide (CO) ppm N2 oy o 7305 v v e -

Sulfur Dioxide (SO2) ppm

Nitrogen Oxides (NOx) ppm

Total Reduced Sulfur (TRS as SO2) ppm

Non-Methane Hydrocarbons (NMHC) ppm

Total Hydrocarbons (THC) ppm

RUN#_ ([ CONDITION:

START: /8co . ‘ S ‘

STOP: /822 ‘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) % o1 |8, {e.olé ;1485 [o-24 -

Oxygen (02} % c.t |5/ lrso1ss 0,505 1o-20 -

Carbon Monoxide (CO) ppm o 9./ 0. 5[2H.0 1202 |o- oy 2

Suifur Dioxide (SO2}) ppm

Nitrogen Oxides (NOx) ppm

Total Reduced Sulfur (TRS as S02) ppm
Non-Methane Hydrocarbons {(NMHC) ppm
Total Hydrocarbons (THC) : ppm

[famcwxcalbiaschk]




Louisiana-Pacific Corp.

CO RATARun?

September 16, 1994

TIME

18.45
18:46
18:48
18:49
18:51
18:52
18:54
18:55
18:57
18:58
19:00
19:01
19:03
19:04
19:06
19:07
19:09
19:10
19:12
19:13
19:15

COppm CO2%

3.95
315
3.95
3.35
34
3.2
3.25
3.15
3.3
3.45
3.2
3.5
2,75
3.15
29
4.1
3.25
415
3.6
38
37

0.98
0.94
0.99
0.8
0.95
0.95
0.95
0.84
0.8
0.86
0.83
6.94
0.85
0.79
0.84
0.91
0.84
0.89
0.9
0.79
0.84

Q2%

19.83
19.85
19.79
19.89
19.88
19.89
19.89
19.9
19.89
19.88
19.91
19.91
19.94
19.99
19.9
19.93
19.96
18.9
19.98
19.93
19.96

AVG

COppm CO2%

3.44

0.89

02%
19.90




Louisiana-Pacific Corp.
CO RATARun 8
September 16, 1994

TIME COppm CO2% 02 %

19:30 3.65 0.74 19.89
19:31 3.25 0.96 19.89
19:33 3.75 0.83 19.86
19:34 3.15 0.95 19.9
19:36 K] 0.94 19.89
19:37 31 1.03 19.88
19:39 4.15 0.96 19.86
19:40 3.2 0.89 19.91
19:42 3.75 0.93 19.88
19:43 3.35 0.94 19.9
19:45 3.45 0.78 19.93
19:46 3.8 0.88 19.96
19:48 33 09 19.95
19:49 4.1 0.73 20.03
19:51 3.25 0.83 19.98
19:52 4.05 0.81 19.99
19:54 3.4 0.83 19.98
19:55 5.05 0.86 19.98
19:57 3.5 0.88 20.03
19:58 3.95 0.79 20 COppm CO2% 02 %
20:00 3.35 0.83 19.96 AVG 3.64 0.88 19.94




Louisiana-Pacific Corp.

CO RATARun 9

September 16, 1994

TIME

20:15
20:18
20:18
20:19
20:21
20:22
20:24
20:25
20:27
20:28
20:30
20:31
20:33
20:34
20:36
20:37
20:39
20:40
20:42
20:43
20:45

COppm CO2%

3.35
3.55
3.05
3.5
3.3
34
3.35
3.3
3.65
3.55
39
3.45
4.2
3.45
43
3.65
45
3.55
4.45
3.95
4.1

0.9
1.03
0.96
0.86
0.94
0.94
1.04
1.09
0.88
0.94
0.91
0.93
0.96
1.1
1.04
1.05
1.21
1.04
1.11
1.08
0.98

02 %

19.81
19.85
19.84
19.88
19.95
19.91
19.88
19.85
19.89
19.88
19.83
19.84
19.84
19.83
19.8
19.78
19.73
19.84
19.63
19.75
19.86

AVG

COppm CO2%

3.69

1.00

02 %
19.84




SAMPLING SYSTEM BIAS CHECK

Am Test-Air Quality, Inc. AIR QUALITY, INC.
CLIENT: Z.d'!. Lz ,-'.;,., ) ;‘-g?)." . r/,“.’ (/». Ry
LOCATION: A ! ’
SITE LOCATION: Ty ol -
DATE: YL
R g
RUN # / CONDITION:
START: /&£45 D e .,
STOP: /975 L e Initial | Final [ initial | Final {Upscale Check
Zero | Zero | Span | Span | Cal Gas| Analyzer| One
Parameter Unit |Check]Check[Check|Check| Value | Range |Wwet|Dry
Carbon Dioxide (CG2) % SRR =2 P B e e B RS a &
Oxygen (02) % o[-0 olyso /ol |02 s e
Carbon Monoxide (CO) ppm [<./ |o 2 v o] 2005 s e - s [
Suifur Dioxide (S02) ppm
Nitrogen Oxides (NOx) ppm
Total Reduced Sulfur (TRS as S02) ppm
Non-Methane Hydrocarbons (NMHC) ppm
Total Hydrocarbons (THC) ppm
RUN # 5 CONDITION:
START: /9 30 o L T ,
STOP: _Z2oco Initial|:Final: | Initial | *Final | Upscale|- Check
Zero' |- Zero- | Span | Span.|Chl Gas| Analyzer| One
Parameter Unit | Check]|.Check|Check|Check| Value | Range |waet|ory
Carbon Dioxide (CO2) % o) | /.- | 5.9 15 99 G-25 £
Oxygen (02) % Qi Vo /s o/ 0l/sel| O-27 =
Carbon Monoxide (CO) ppm c. 3 |lec. 2|20l 2pn2l %2 (O-r00 o+
Sulfur Dioxide (502} ppm
Nitrogen Oxides (NOx) ppim
Total Reduced Sulfur {TRS as S02) ppm
Non-Methane Hydrocarbons (NMHC) ppm
Total Hydrocarbons (THC) ppm
RUN # 3 CONDITION:
START: 20/ 2 O T —
STOP: _ 22274 ‘Initial: | Final- | Initial | Final’|Upscale Check
Zero |:Zero |.Span | Span‘| Cal Gas | Analyzer| One
Parameter Unit | Check|Check|Check|Check| :Value | Range |waet|Dry
Carban Dioxide (CO2) % a7 |lcz |29 4.0 |29~ -
Oxygen (02) % o.f ool |rs.oligr |rsel B .
Carbon Monoxide {CQO) ppm 6.2 o5 |02 | 204 2o 2 |0 -
Sulfur Dioxide (SO2) ppm
Nitrogen Oxides {NOx) ppm
Tota! Reduced Sulfur (TRS as S02) ppm
Non-Methane Hydrocarbons (NMHC) ppm
Total Hydrocarbons (THC) ppm

[jaa\craxcohbigschk]

AMITEST -




Louisiana-Pacific Corp.
CO RATA Run 10
September 16, 1994

TIME

21:00
21:01
21:03
21:04
21:06
21.07
21:09
21:10
21:12
21:13
21:15
21:16
2118
21:19
21:21
21:22
21.24
21.25
21:27
21:28
21.30

COppm CO2%

3.65
3.05
3.6
3.05
3.05
31
31
3.15
3.25
375
33
3.65
2.95
3.35
2.65
3.35
285
-3.85
3.05
4
3165

0.98
0.91
1.1
0.83
1.03
0.93
09
0.91
0.88
0.98
0.96
1.1
t1
1.03
0.91
1.03
0.93
1
0.54
0.81
0.86

02 %

19.76
19.83
19.73
19.83
19.84
19.73
19.8
19.86
19.83
19.83
19.84
19.8
19.81
19.85
19.98
19.85
19.93
19.89
19.93
19.9
16.38

AVG

COppm CO2%

3.30

0.96

02 %
19.82




Louisiana-Pacific Corp.

CO RATA Run 11

September 16, 1994

TIME

21:45
21:486
21:48
21:49
21:51
21:52
21:54
21:55
21:57
21:58
22:00
22:01
22:03
22:04
22:06
22:07
22:09
22:10
22:12
22:13
22:15

COppm CO2%

3.2
4
3.1
3.9
32
3.7
295
335
32
3.15
3.2
3.15
3.2
3.25
3.4
33
4
335
43
3.4
425

0.98
0.91
0.9
1
0.¢1
0.89
0.89
0.98
0.08
0.95
0.98
0.96
0.74
0.94
0.88
0.89
0.96
0.85
0.98
0.86
0.85

02 %

19.89
19.81
19.9
19.85
19.83
19.85
19.84
19.78
19.85
18.85
19.9
19.84
19.85
19.83
19.61
19.99
19.89
19.9
19.86
18.9
19.91

AVG

COppm CO2%

3.45

0.92

02 %
19.88




Louisiana-Pacific Corp.
CO RATARun 12
September 16, 1994

TIME

22:30
22:31
22:33
22:34
22:36
22:37
22:39
22:40
22:42
22:43
22:45
22:46
22:48
22:49
22:51
22:52
22:54
22:55
22:57
22:58
23:00

COppm CO2%

4.5
3.95
49
3.85
475
3.8
4.55
3.75
4.1
36
4.1
3.65
3.85
36
3.35
3.7
3.35
3.45
345
3.75
3.55

1.11
1.14
1.05
0.96
1.09
1.15
0.98
1.16
1.14
0.95
1.15
1.1

1.09

1.03
1.1
1.01
1
0.9
0.7¢9
0.93
0.78

02 %

19.64
19.55
19.79
19.66
19.6
19.68
19.66
19.68
19.69
19.79
19.68
19.78
19.81
19.84
19.8
19.88
19.89
19.91
20.01
19.98
19.96

AVG

COppm CO2Z%

3.88

1.03

02 %
19.78




SAMPLING SYSTEM BIAS CHECK

AMT=ST

Am Test-Air Quality, Inc. AIR QUALITY INC.
et - - i !
CLIENT: S o iy i e L Bt
LOCATION: b en D !
SITE LOCATION: NTD DL e Dy
DATE: i///g//qd
RUN#_ /3 CONDITION:
START: _Z /o0 _ /Al , _
STOP: _ 2/ 22 5 bie Initial | Final | Initial | Final |Upscale Check
/ Zero | Zero | Span | Span | Cal Gas| Analyzer| One
Parameter Unit [Check{Check|Check|Check| Value | Range |Wet;Dry
Carben Dioxide (CO2) % 5.2 o/ .0 6.y | 5.39 |0-25 L
Oxygen (0O2) % o o/ Vo leon[rises| 2729 P
Carbon Monoxide (CO) ppm |0 B4 (e 4 |30. 5202 | O /00 -~
Suifur Dioxide (502) ppm
Nitrogen Oxides (NOx) ppm
Total Reduced Suifur (TRS as 502) ppm
Non-Methane Hydrocarbons (NMHC) ppm
Total Hydrocarbons (THC) ppm
RUN#__// CONDITION:
START: Z/a 4 _ - . : .
STOP: _22/5 ‘Initial | Final:| Initial [ Final | Upscale|: { Check
Zero |-Zero:|.Span.| Span [Cal Gas|'/Analyzer| One.
Parameter Unit | Check | Chieck| Check!|Check| Value- | Range [wet]ory
Carbon Dioxide {CO2) % = o2 le o s.als 99 [ >0 ‘.
Oxygen (O2) % : C.o |/ 0 /505 08| 50 7 3
Carbon Monoxide (CQ) ppm O.q |70, 5130 4] 20,2 o o
Sulfur Dioxide {(SO2) ppm
Nitrogen Oxides (NOx) ppm
Total Reduced Sulfur (TRS as SO2) ppm
Non-Methane Hydrocarbons (NMHC) ppm
Total Hydrocarbons (THC) ppm
RUN#_// CONDITION:
START: 223 ¢ A T 3
STOP: 22 ¢ © initial | Final | Initial { Final | Upscalef -{-Check_
Zero |.Zero | Span | Span | Cal Gas ['Analyzer{ One:
Parameter Unit |Check|Check|Check|Check| Value | 'Range ‘| wet|Dey
Carbon Dioxide (CO2) % 5.2 10,/ 59159 |5 99 lo-2 L]
Oxygen {02) % Qo |d./ liso|l/d ol o8 L o-25 e
Carbon Monoxide (CO) ppm | a 0.4 |20 4| 302 202 C-ruY e
Sulfur Dioxide {S0O2) ppm
Nitrogen Oxides (NOx}) ppm
Total Reduced Suifur {TRS as 502) ppm
Non-Methane Hydrocarbons (NMHC) ppm
Total Hydrocarbons (THC) ppm

{jnl\c\axcm'\biasd\k]




Il B oy AE O B

Lou

ISI

ana-Pacific Corp.
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Louisiana-Pacific Corp.
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CO RATA Run 2

4.4

42 |

CO ppm

3
3.

4|
8
6

3.4

3.2

- i
i X
i i
] 1
b o -
/i I
] f’r \ [ !
, A S i |
v V. ; i i
-\ // \ ",' ] f l' - | i R
Y ! NS \ / ! /S ,‘i ll / RN =
N /‘ h i1 f ' ; ".I ; | ,,’ N
o — , oo ; ; 4
i : \ 3 i a i
Vo Co 1\ S 7
Vo ool :
Lo i . L L \ /
i # VS "1 -/
[ % .[ ~
1 1
i}
I_f -
-

15:03

“15:00 1506 1512 1518 1524 1530

1K8-21 16:27

15:09 15:15

Avg. CO (uncorrected)
3.83 ppm

= TIME




Louisiana-Pacific Corp.
CO RATARuUn 3
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Louisiana-Pacific Corp.
CO RATARun 5
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Louisiana-Pacific Corp.

CO RATARun 6
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3.52 ppm
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Louisiana-Pacific Corp.

CO RATARun7
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Louisiana-Pacific Corp.
CO RATA Run 8
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3.64 ppm
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Louisiana-Pacific Corp.

CO RATARuUn9
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Avg. CO (uncorrected)
3.69 ppm

]




Louisiana-Pacific Corp.
CO RATA Run 10
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Avg. CO (uncorrected)
3.30 ppm
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CO RATA Run 11

Louisiana-Pacific Corp.
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Louisiana-Pacific Corp.
CO RATA Run 12
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AMT=ST

AIR QUALITY INC

CONTINUOUS ANALYZERS CHECKLIST

Oxygen (O,)
Infrared Industries Modei 2200 O3 Analyzer

Servomex Model 14208 Qg Analyzer /

Western Research Model 721ATM Analyzer with Servomex 1155 O Transducer

Carbon Dioxide (CQ,)
infrared Industries Modei 702D CO; Analyzer
Automated Custom Systems Model 3300 CO; Analyzer

Servomex Model 14108 Infrared CO2 Anatyzer L—"""
Carbon Monoxide (CO)

Automated Custom Systems Model 3300 CO Analyzer

Thermo Environmental Instruments Model 48 CO Analyzer """

Sulfur Digxide (SO,)

Monitor Labs Model 8850 SO2 Analyzer

Sampling Technologies, Inc./Am Test SO; Dilution Moduie
Woestern Research Model 721AT SOp Analyzer

Woestern Research Model 721ATM S0, Analyzer

Nitrogen Oxides (NO,)
Maonitor Labs Modei 8840 NOy Analyzer
Monitor Labs Model 8730 NO, Dilution Module

Thermo Environmental Instruments Model 10S NO, Analyzer

Thermo Environmental Instruments Model 42H NO, Analyzer

Hydrocarbons (HC}

Byron Model 301 HC Analyzer

Infrared Industries Model 702D HC Analyzer

Infrared Industries Model 703 HC Analyzer

Compur Flame lonization Detector (FID) THC Analyzer

Thermo Environmental Instruments Model 51 THC Analyzer

LN
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Page 1 of 3 Rev 8/26/94
GAS CYLINDER CHECKLIST

ATAQ# CYLINDER # GAS CONCENTRATIONS EXP. DATE

Carbon Dioxide, Oxygen
140 CC-19319 6.03% O 2197

|

Carbon Dioxide, Oxygen
05 LL-10577 9.95% Oy, 11.8% CO» -
131 CC-14228 19.96% CO3 6/95

Carbbn Dioxide, Oxygen, Carbon Monoxide

133 _ CC-125 296 ppm CO, 6.05% CO», 15.02% Q>
132 CC-48487 297 ppm CO, 5.98% COy, 15.07% O
13AK __ CC-44522 300 ppm CO, 6.00% CO2, 15.0% O2
146 CC-12009 302 ppm CO, 6.00% COy, 15.03% O
150 L—~"" CC-12024 303 ppm CO, 5.99% CO5, 15.05% O2
148 ___ CC-12087 593 ppm CO, 11.92% COjp, 9.97% O»
147 CC-14137 594 ppm CO, 11.94% COz, 9.98% O,
121 CC-7284 597 ppm CO, 11.99% CO2, 10.00% O3
112 (CC-14485 597 ppm CO, 12.00% CO2, 9.99% O
128 __ CC-15382 598 ppm CO, 12.01% COy, 10.03% O»
12AK ___ CC-37055 800 ppm CO, 11.99% CO3, 10.0% O
144 __ CC-6825 604 ppm CO, 11.98% CO», 10.00% O
91 ___ CC-58965 1798 ppm CO, 24.03% CO2, 5.00% Op

Sulfur Dioxide, Oxygen

86AK __ CC-81393 49.0 ppm SO2, 15.0% Og 11/93
87AK __ CC-61497 89.0 ppm SOs, 15.0% O> 5/95
98 _ CC-5966 148 ppm SO3, 5.04% O, 8/95
130 __ cC-14717 992.9 ppm SOz 6/95

Sulfur Dioxide, Nitrogen Oxides

50 - CC-97571 22.5 ppm SOy, 22.0 ppm NOy 7/93
58 AK CC-38345 46.84 ppm 803, 47.86 ppm NOy 8/94
155 _ CC-20494 50.3 ppm SO3, 51.8 ppm NO, 7196
160 - CC-26785 50.4 ppm SQO3, 52.0 ppm NOy 7/96
135 - CC-10646 50.6 ppm SOz, 49.2 ppm NO, 4/94
107 . CC-10652 50.7 ppm SO3, 49.0 ppm NO, 4/94
60 AK CC-56402 83.15 ppm SOz, 86.65 ppm NO, 8/94
152 o CC-7020 86.4 ppm SO7, 89.9 ppm NO, B/96
153 - CC-26792 89.9 ppm SO2, 93.9 ppm NOy 7/96
106 - CC-10816 90.9 ppm SO3, 88.8 ppm NQOy 4/94
134 - CC-10634 90.9 ppm SO3, 89.1 ppm NO, 4/94




|

Page 2 of 3

ATAQ# CYLINDER #
143 - CC-6781
159 - CC-20482
118 - CC-48623
61AK _ 150635
92 - CC-5812
76 - CC-3712
115 - CC-4486
77 - CC-3735
139 - CC-14913
142 - CC-82961
93 - CC-97675
90 - CC-107849
88 - CC-1560
89 e CC-1600
141 e CC-18322
62AK __ CC-37048
59 AK CC-44500
125 - CC-14479
39 _ .- CC-6293
94 __l/ ‘CC-16544
46 _f_/ CC-72592
110 - CC-14269
71 . CC-64521
84 - CC-90717
126 . CC-1607
26 AK ___ CC-87523
138 - CC-17765
128 AK____ CC-61491

65
Rev 8/26/94
GAS CYLINDER CHECKLIST

GAS CONCENTRATIONS EXP. DATE

Sulfur Dioxide, Nitrogen Oxides {(continued)

92.5 ppm SO3, 92.6 ppm NOy 5/96
183.1 ppm SO3, 195.6 ppm NOy 7196
212 ppm S03, 236 ppm NOy 10/85
220.1 ppm SQO5, 227.7 ppm NOy 7/94
460 ppm SO2, 470 ppm NO, 7/95
514.5 ppm S05, 512.5 ppm NOy 12/94
865 ppm SO3, 893 ppm NOy 10/95
932.1 ppm SOz, 912.7 ppm NOy 12/94

Nitrogen Oxides

4 86 ppm NOy 3/96
10.6 ppm NOy 3/96
13.1 ppm NOy 7/95
242 ppm NOy 5/95
49 3 ppm NOy 5/95
82.3 ppm NOy 5/95
114.9 ppm NOy 3/96
466.1 ppm NO, N 8/94
977.6 ppm NOy 8/94
3011 ppm NOy 6/95

Carbon Monoxide

29.4 ppm CO ---
30.3 ppm CO 7196
58.4 ppm CO —ee
63.7 ppm CO 6/95
905 ppm CO ---
912 ppm CO 6/36
9080 ppm CO {0.908%) 6/95

Carbon Monoxide, Oxygen
121 ppm CO, 10.1% O2 -
11.8 ppm CO, 14.2% O; —

Carbon Monoxide, Carbon Dioxide
84.0 ppm CO, 9.86% CO; -—-
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GAS CYLINDER CHECKLIST

ATAQ# CYLINDER # GAS CONCENTRATIONS EXP. DATE

Sulfur Dioxide, Nitrogen Oxides, Carbon Monoxide
99 CC-6875 109 ppm SO3, 276 ppm NOy, 274 ppm CO 8/95

Methane, Propane

%3 CC-66450 8.17 ppm Propane 7197
156 I CC-26790 25.4 ppm Propane ' 7197
154 _ CC-26845 25.5 ppm Propane 7197
111 - CC-14274 29.7 ppm Propane 5/95
145 - CC-59497 31.8 ppm Propane 9/96
104 CC-59457 31.8 ppm Propane 9/96
161 - CC-26826 45.3 ppm Propane 7/97
162 - CC-26835 45.6 ppm Propane 7197
57 - CC-18250 50.0 ppm Propane -
102 R CC-19253 50.4 ppm Propane 9/96
149 o CC-17649 72.9 ppm Propane, 73.7 ppm Methane

105 - CC-93822 90.2 ppm Propane 9/96
158 - CC-26828 90.9 ppm Propane 7197
157 CC-26883 91.1 ppm Propane 7/97
129 e CC-48931 179.9 ppm Propane - 6/95
113 . CC-15033 43999 ppm Propane 6/95
124 _ CC-91743 3.07% Propane -
19 R CC-69475 5.00% Propane
24 _ CC-77479 9.00% Propane -

Hydrogen Sulfide, Oxvqgen

123 - CC-9147 16.0 ppm H2S (10.4 ppm), 4.02% O> -
136 - SG9127100 247 ppm H3S
122 - CC-9073 27.9 ppm HuS (25.1 ppmy), 4.03% O3 -
151 - CC-16610 51.3 ppm H2S 6/95
68 . CC-44407 83.0 ppm H,S (balance Methane)
127 - CC-38805 89.0 ppm H3S (balance Propane) -

Special Use Gases
53 CC-39354 52.8 ppm NHj3 -




APPENDIX E

Miscellaneous Supporting Information




I
I
]
!
1

CROSS SECTIONAL AREA

Traverse Distance
Point {inches) . ©o o o o o
1 3.1 o
2 10.0
3 18.6 o
4 30.9
5 64.7 °
6 77.1 o
7 85.6
8 92.6
[ 45.(3"
STACK DIMENSIONS
95.63 inch diameter circular stack A
4 ports at 90 degrees
j O
A = 4 diameters downstream
B = 4.5 diameters upstream .
B

<< <y > > >
DISTUZRANSE

Figure 1. Location of sampling ports and traverse points
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. EPA Method 4 Moisture Sample Train.

Sampling noeele

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

Umbilical cord - vacuum line

Vacuum gauge

Fine and coarse adjustment valves

Leak free pump

By-pass valve

Dry gas meier with inlet and outlet temperature sensors
Orifice meter with magnehelic gauges

S-type pitot tube with magnehelic gauges

Fluke multi-channel digital thermocouple indicater
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METHOD I - LOCATION OF TRAVERSE POINTS

Circular Stacks

\ . 6
TRAVERSE DISTANCE,
POINT % of diameter

4.4
147
29 S
105
8512
95 6

LRV PR R

Figure 1.3, Exampie showing circular stack cross section divided 1o
12 equal areas, with location of traverse points indicated.

TABLE 1-2. LOCATION OF TRAVERSE POINTS IN CIRCULAR STACKS

[Percant ol stack diamater rom sngge wall 10 Uaverss poni)

Number of Faverss ponis on 4 damegler —

Traverse ponl number on a thamatar
2 4 6 -3 10 12 14 16 18 20 22 24

8.7 44 3.2 26 21 1.8 L& 14 1) [ 1
250 146} 105 82 &7 57 49 44 29 35 32
0| 296 194 | 1456 118 9.9 8.5 7S 61 60 55
933 | 704 ] 323 226 | VLT | 146 | 125 | W9 T a7 79
201 | 1691 b6 129 16| W05
260 | 220 86| 65 146 132
366 | 283 26| 204 | 180 | 161
63.4 | 325 286 | 250 | 1 19.4
730 | 625 | 82| 06| 262 | 230
799 | 17| 618 | BB | 15| 272
B54 | 780 704 [ 612 [ 393 | 323
01 [ 831 ] 764 694 | 607 JpE
43| 875 812 750 585 | 602
P15 | 854 | 796 7318 | 677
951} 81| 835} /82| 778
984 825 871 4z} 170
956 | 903 ) 654 | BOB
866! 9331 B84l B39

OO~ thaldrn —

Rectangular Stacks

For s rectangu-
lar cross section, an equivalent diameter T T I
(D,} ahall be calculated from the following ° | o I o | o
equatlon, Lo determine the upstream and I I i
downstream distances: [ L
(- — — T | -
| | '
o | [+] I o | o
LW |
- - — = = =l = ===~
(L+W) I ' i
o | o | o [ ©
| |
1 1 l ]

where Loiength and W=width.
Figure 1 4. Example showing rectangular stack cross
wection divided into 12 equal areas, with a traverse
paint at centroid of each area.




MINIMUM NUMBER OF TRAVERSE POINTS

MINIMUM NUMBER OF TRAVERSE POINTS

METHOD 1 - MINIMUM NUMBER OF TRAVERSE POINTS

-
DUCT DIAMETERS UPSTREAM FROM FLOW DISTURBANCE (DISTANCE A)

05 1.0 1.5 2.0 2.5
0 T T I | 1 T ]
" HIGHER NUMBER 15 FOA T DISTURBANCE
RECTANGULAR STACKS OR DUCTS A
@ t | (measumenens ™
[ —-  SITE
30 B I —
24 oR 25" j_
2 Qoisruaamcs
20
m — —
16 STACK OIAMETER > 061 m (24 in}
12
o [ 8 OR 9* —
« FAOM POINT OF ANY TYPE OF
OISTURBANCE {BEND, EXPANSION. CONTRACTION, €1C.)
STACK DIAMETER = 0.30 YO 0.61 m {12:24 ind
o i | | ] | | [
2 3 q 5 6 ? ] - 10
R
DUCT DIAMETERS DOWNSTREAM FROM FLOW DISTURBANCE (DISTANCE 8)
Figure 1-1. Minimum number of traverse points for particulate traverses.
A
CUCT DIAMETERS UPSTREAM FROM FLOW DISTURBANCE LDISTANCE A}
0% 1.0 1.5 20 Ty
5 T | T T T | l
# HIGHER NUMBER IS FOR 3 _7D,S,URBA~CE
RECTANGULAR STACKS OR DUCTS 1
A —
40— { | WeFasuRtment
rES SITE
] I —
30—
L kmstuns.mcs
20 b _
16 STACK DIAMETER > 0.61 m {24n)
] 12
1w 8 or§' ]
STACK DIAMETER =0.30 TO0.61 m {1224 in}
0 i 1 | | | I | _
b 3 4 1 6 7 [] 9 10

DUCT DIAMETERS DOWNSYREAM FROM FLOW DISTURBANCE {DISTANCE 81

Figure 1-2. Minimum number of traverse points for velocity (nonparticulate) traverses.
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METHOD 2 - STACK GAS VELOCITY AND VOLUMETRIC FLOW CALCULATIONS

5.1 Nomenclature.

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

B =Water vapor In the gas stream {(from
Method 5 or Reference Method 4), pro-

portton by volume,
C. =Pltot tube coefficlent, dimenslonless,
X, =Pltol tube constant,

, n T {g/g-mole) (mm Hi) '”
34.97 SCC (°K)(mm 11,0)

for the metric system and

it (Ib,’lb-mule)(i_n._EIF.):I"’
R348 e L T (in. 120)

for the English aystem.

M, =Molecular welght of stack gas, dry basis
(sce Bectlon 3.8) g/g-mole (1b/lb-mole).

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

=Ms (1 —Buw) +18.0 Bu
Eq. 2-5
P,,=Barometric presgure ai measurement
site, mm Hg {In. Hg).
P, =8tlack static pressure, mm Hg (in, Hg).
F,=Absolute stack gas pressure. mm Hg (in.
Hg.
=Py + P Eq. 2-8

Eq. 2-8

P..=Standard absolute pressure, 760 mm
Hg (2992 In. Hg).

Q. =Dry volumetric stack gas flow rate cor-
rected to standard conditions, dscm/hr
(dscl/hr}.

t. =8tack temperature, "C (*F).

T, = Absolute stack temperature, ‘K, CR),

=273 + 4, for metric.

Eq. 2-7
=480 + £, for English.
Eq. 2-8

T.=3tandard absolute temperature, 293 “K
(528" R).

v, = Average stack gas velocity, m/sec (ft/
sec).

A, = Velocity head of stack gas. mm H.O (in.
H,O) -—

3,600 =Conversion factor, sec/hr.

[8.0 =Molecular weight of water, g/g-tnole
(Ib/ib-mole).

5.2 Average Stack Gas Velocity.

o= K,c.(wffﬁ)...‘/?

Equation 2-9

53 Average Stack Gas Dry Volumetric
Flow Rate.

: Tou P,
Qua=3.800(1 - Boy A -|f{—
T oyl Pmt
Eq. 2-1C

METHOD 3 - MOLECULAR WEIGHT AND EXCESS AIR CALCULATIONS

6.1 Nomenclature.

M.=Dry molecular weight. g/g-mote (lbs1b-
maole).

%EA = Percent excess air.

%CO,=Percent CO, by volume (dry basis}.

%Ch=Percent O, by volume (dry basis).

%CO=Percent CO by volume (dry basis).

Z%N.=Percent N, by volume (dry basis).

0.264 =Ratio of O, to N, (n air, v/v.

0.280 = Molecular welght of N, or CO. divid-
ed by 100,

0.320 = Molecular welght of O, divided by
104,

0.440 =Molecular welght of COQ, divided by
100.

6.2 Percent Excess Air. Calculate the per-
cent excess alr (if applicable), by substitut-
{ng the appropriate values of percent O,
CO, and N, (obtained from Sectlon 4.1.3 or
4.2.4) into Equation 3-1,

Yo EA=

%0y -0.5% CO
X
0.264% NA%O.-0.5% CO)

100

Eq. 3-1

Note: The equation above assumes that
amblent eir 1s used as the source of O, and
that the fuel does not contain appreciable
amounts of N, {as do coke oven or bhlasi fur-
nace gases). For those cases when apprecia.
ble amounts of N, are present {(coal, oil, and
natural gas do not contaln appreciable
amounts of N or when oxygen enrichment
is used. alternate methods, subject to ap-
proval of the Adminisirator. are required.

6.3 Dry Molecular Weight. Use Equation
3-2 to calculate Lthe dry molecutar weight of
the stack gas

Ma=0.440(%CO,) + 0.3200 %0, +
0.280( %N, + LCO)

Eq. 3-2




METHOD 4 - STACK GAS MOISTURE CALCULATIONS

2.3.1 Nomenclature,

B~ =Proportion of water vapor, by voiume,

In the gas stream,

M. =Molecular welght of water. 18.0 g/g-

mole (18.0 lb/1b.-maole},

P .=Absglute pressure (for this method,
same &8s barometric pressure) at the dry
gas meler, mm Hg (In. Hg).

P.s=5tandard absolute pressure, 760 mum
Hg (28.92 In. Hg).

R=1ldeal gas constant, 0.06236 (mm Hg)
(m)/(g-mole} ("K) for metric units and
21.85 (n. Hg) ft%/(Ibanole} ("R) for

English units,

T.=Absolute temperature at meter, ‘K
"R,

T.we=8Standard absolute temperature, 293-
K (528°R).

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

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

Vauwr=Dry gas volume measured by the dry
gas meler, corrected to standard condi-
tlons, dscm (dsef).

V= Volume of waler vapor condensed
corrected to standard conditions, scm
(scf).

Veeern=Volume of water vapor collected in
silica gel corrected to standard condl-
tions, scm (scf).

V,=TFinal volume of condenser water, ml.

V.=Initial volume, {f a&ny, of condenser
water, ml

W, =Final welght of sllica gel or silica gel
plus implnger. g.

W.=Initla] weight of silica gel or silice gel
plus impinger, g.

Y =Dry gas meter calibration factor.

#«=Density of water, 0.8982 g/ml (0.002201
1b/m.

2.3.2 Volume of Water Vapor Condensed,

(Vr~ VidpeRTue
VRW' =
PuaM,
= K{(V= V)

K,=0.001333 m*/m] for metric units
=0.64707 ft*/ml for English units

2.3.3 Volume of Water Vapor Coliected In
Silica Gel.

(Wi —W)RT
Vowwie) = ———
p’lﬂMl

= K W— W)

Where:

K ,=0.001335 m?g for metric unijts
=0.04715 [1'/g for English units

2.3.4 Sample Gas Volume.

(Pa){Tua)
(Peal{Ta)

-

Vawa = Ve

Eqg. 4-3
Where:
K .=0.3858 *K/mm Hg for metric units
=17.64 "R/in. Hg for English units

Norte: If the post-test leak rate (Section
2.2.8) exceeds the allowable rate, correct the
value of V. in Equation 4-3, as described in
Section 6.3 of Method 5.

2.3.5 Moisture Content.

Vartnar + Vrnlmn

Vicoras + Virgurar + Vet

Eq. 4-4
NoTe. In saturated or moisture droplet-
laden gas streams, two calculations of the
motsture content of the stack gas shall be
made, one using a value based upon the
saturated conditlons (see Section 1.2}, and
another based upon the results of the Im-
pinger analysls. The lower of these two
values of B, shall he consldered correct.
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TYPE S PITOT TUBE INSPECTION DATA FORM

Date lz-28-9% Pitot Tube ¢§ P l\e tAT

client Lo - o Cnrrneaion
’ /

Location f}?]ﬁ@,i'ﬁﬁhﬁ
T

site(s) K1 Exhimct Stirk

Test

Date(s) Q//u/ ?ﬁ/

Pitot tube assembly level? v// yes no

Pitot tube openings damaged? yes (explain below) ~~ No

ar=_ MO 0«10, az=_ 3.0 o(<100), Bi=_ [.S5  o(<59),
Bz=_&-© °(<5°)
v=_ LL.O °, = }.O oo A= . 870 cm(n)
z=AsinY = O_0OI15 T cm (in.); <0.32 e¢m (<1/8 in.).
w=Asing = 0.0 5 cm {(in.); <.08 cm (<1/32 in.)
Pa /S em (in) Py .1 35 cm (in.)
Dy = (:L_fs L\ cm (in.)

Comments:

Calibration reqﬁired? yes™ b// no

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




STACK TEMPERATURIE SENSOR CALIBRATION DATA FORM

Dot o _8/23)% Tl mocoupte Tndicato: S L0E mmg B@\
Ambiont Temperature 00 00 paromet 1 trassure 24,80 0 gy,
. | 1{1.-:{-‘L-:xgmc:: D -
THERMOCOUPLE THERMOMETER: | THERMOCOUPLE | TEMPERATURE
"t OR- TEMPERATURE | -TEMPERATURE _DIFFERENCE
REFERENCE oF °oF o) %
TI0A .
ZeE BaTH 373 32 }.O 0.20
324 3] LS 1030 ]
33 31 2.0 04|
LTy S At P 206 0,0 QD
201 20% .0 | OO0
2867 & 208 oS |o.cF
Botigwg oz 3195 329 O | Ol
383 382 LO | ol
3RE 3¥7 N®) O 12
{ref temp, °F + 460) - (fest therm. temp, °F + 460) o 100 < 1.5%

(ref temp, °F + 460)




SECTION 1. DESCRIPTION

1.1

1.2

General

The Servomex 14008 series of gas analysers comprises two base units, the 141008 analyser
using dual wavelength, single beam infrared technique and the 1420B/14218 oxygen analysers
using paramagnetic technology. This manual describes the 14208 oxygen analyser.

The 14008 series may be fitted into a twin unit 197 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, oxygen level alarms, fiow 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 2535-7127 (plug)

2535-7374 (socket)
‘0" connector hoods  2535-7088
Manual 014200018 .
IEC Power connector  2533-1437

A 3 172 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 susceptibility of the sample gas by
means of a magneto-dynamic type measuring cell.

- -Oxygen is virtually unique in being a paramagnetic gas, this means that it is atiracted 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-linear magnetic field.
The higher the concentration of oxygen the greater this dumb-bell is deflected from its rest
position. This deflection 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 (o its original position. The current is measured and is proportional to
the oxygen concentration.




,

Sampling System

The sampling system of the analyser includes a combination fiter/automalic 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 maiter into the measuring
cell. Excess fiow 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 baromelric pressue.

CELL

FLOW
SENSOR Y

:

-
UTIAFCD ll
, ;qq l v
L .,'
BACK
——3»-— PRESSURE
# REGULATOR
RESTRICTOR - — g —- (OPTIONAL)
é REQUIRED "
g FOR BACK
2 PRESSURE
& REGULATOR v
5' OPTION. (N OUT

Figure 1.1 Schematic of Sampling System




1.5

N

Use With Toxic or Flammable Gases

1.4.1 Toxic Gases

i the analyser is used with sample gases which may be toxic, asphyxiant or otherwise

harmful to health then adequate precautions should be 1aken to ensure sale insiatlation and
operation.

Thesa precautions could, for example, include ensuring good quality sample piping 1o reduce
the possibility of leaks, regular leak checking of the analyser and sample piping, minimum

sample pressure, adequate ventitation of enclosed spaces and the possitxlity 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
or for measunng flammable sample gases.

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

Specification

Performance Specification (typical)

Repeatability: Betier than £0.1% O, under constant conditions {measured at the 1V
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 lriggered the response tme will be
approximately S0 seconds




Qulpuls

Display: 3 112 digit LED reading 0.0 to 100.0% oxygen vath overrange
capability,

Output: 4-20mA (isolated), maximum ioad 600 ohms. [sofation 110V ac.

0-1V (unisolated), minimum load t000 ohms for range selecied.

Alarm oulputs:

Oxygen level: 2 oxygen level alarms, SPCQ relay contacts rated at 1A/110V AC or
1A/28V DC, non-inductive. Can be configured to high or low.
Independent of range.

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

Local alarm: Red LED lamps flash when alarm active.

Sample requirements

Condition: Clean, dry gas with dew point 5°C below ambient temperature.
fnfet pressure: 3.5 to 70kPa (0.5 to 10psig). Inlet pressute changes within this
{Standard) range will change the reading by less than 0.1% O,.

(With back- 17kPa to 35kPa (2.5 to 5 psig).

pressure Pressure values will be increased by 1 psig for every 2000f(10Pa
reguiator) per 1000m) altitude above sea level.

Flowrate: 1 1o 6 litres/minute approximately depending on sample pressure.

Version with back pressure regulator: 1 - 2 litres/min

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

Matenials exposed Stainless steel, Pyrex glass, brass, platinum, epoxy resin, Viton,

to the sample: nylon, neoprene, polypropylene and glass fibre filter.

Gas connection: 6.4mm (1/4%) OD tube.

Physical Characteristics

Case: Steel and aluminium finished in epoxy powder paint.
Case [P 20 (IEC 529) when fitted into the Servomex 1400 series 19 inch
classdication: case.




1.6

Dimensions
Weight:

AC Supply:
Power required:

Ervironmental Limits

Operating ambient
temperature:

Slorage temperature
ranqge:

Relative humidity:

Sunlight:

Vibeation:

EMC:

Product Identitication

I

See Figure 21

9Kg (111n) approxmaiely

88 to 264V, 47 1o 440Hz.

S0VA.

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

-20 1o +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 labei 1s fitted to the rear pane! giving the model and serial numbers. It ts of the form
1420/B701/NNNN where NNNN is the serial number

3
o

v
(~1
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Figure 5.1 Exploded View 14208 Oxygen Analyser




1410B
Infrared Analyser
Instruction Manual

Ref : 01410/001B/0
Order as part No. 01410001B

<

TAIEAN
ACCRIRELIION
of CERTISCARON

108ts

Certificate No. Q5166
1SO 9001 (1987)
EN 29001 (1987)




The tH00 display pcb

CUSTOMISED CIRCUIT VARIABLES

with etendard/special resistor values and

as follows :-

(01410902/0) on this instrument is fitted

switch settings,

Special Switch 1 Settings

Resistors
R8  Sk&/ 1/1
R9 QKO 1/2
R10 K&/ 1/3
RI1 500K 1/4
R12 500R 1/5
R13 G00R 1/6
R14  500R /7
R1S 5 0QKR 1/8

Standard Switch 1

settings are listed on Page

oM
ON
0FF
ON
oV
onN
ow

oW

18 of the manual.
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Section L. Description and Specificatlon.

1.1 Gcru}r;IL

This manual describes the  Sorvomex 1410 intya-ved  gas
analyser,

The 1410 1s supplied for packaging into a 19 inch rack , 4u
high, case. A suiltable case 1s available from Servomex,

part number 00022905.

I'f the 1410 is not fitted into a suitable protective case by

Servomex (eqg. when the 1410 is supplied as an OEM chassis)
it is then the responsibility of the user to ensure that
suitable precautions are taken so that the level of

protection 1is 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 cone 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 deqg C
coefficient: Span - less than 0.4% of reading

e WY e




Sample pressure
coefficient:

Response time:

Electrical output:

Operating ambient

temperature:

Relative humidity:

Storage
temperature:

Storage relative
humidity:

AC supply;
Alarms

Instrument/level/
flow alarm:

hdditional Gas
Concentration
Alarm:

Sample Requirements

Pressure:

Flowrate:

Materials 1n contact

with the sample:

Gas connection:

7

Less than 0.15% of reading per mbar

Typically 30 seconds to 90%.

0 to 1V, isolated, min load 1K
and

4 to 20mA, isolated, max load
impedance S00R.

Note that the current and voltage
outputs 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). .

80% RH maximum.

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

.

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

1. As a concentration alarm only

2. As an-instrument fault alarm only

3. As a flow alarm
4 sets of changeover relay contacts rated at
3A/120v, 1IA/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.

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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Section 4. Principles Of Operation And Product Description

1.1 Description Of The 1410

The 1410 analyser comprises two major assemblies: -

1. 12X1 infrared bench (see appendices A-D)
2. Front panel assembly (see figure 4.1)
Flow Seqsor

MAIN F. CB.ASSY

Figqure 4.1 General Construction
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Mhermo Eleclion’s Microprocessor
Based Model 48 Ambient CO Anatyzer
provides unequaled ease of operation,
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Bandpass
Filter
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Maltiple Qpneal Pase

Murrors

Principte of Operation

The basic components of a Gas Corre-
lation System are illustraled in the
above diagram. Radiation from an
infrared source is chopped and then
passed through a gas filter which alter-
nates between CO and N, due to Rota-
tion of the fiter wheel. The radiation
then passes through a narrow band-
pass filter and a multiple optical pass
sampie cell where ahsorption by the
sample gas occurs. The [R radiation
exils the sample cell and falls on a
solid state {R detector.

The CQO qgas lilter acts to produce a
reference beam which cannot be fur-
ther affected by CO in the sample
chamber The N, side of the filter whee!
is transparent to 1R radiation and
therefore produces 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 ampliiude proportional to
the concentration of CO 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 10 CO.

Options

48-001 — Particutate Filter
48-002 — Rack Mounts

48-003 — Remote activation of zero
and span solenoids.

'E instruments Inc.
8 West Forge Parkway

Franklin. MA 02038 Telex:

(508) 520-0430
200205 THEMO UR

== Thermo Environmental

FAX: (508) 520-1460
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COz2 0 — 400 PP 0.12 %fS =0 — 0.5 %FS
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630214
& AIRCO Special Gases
An operabng und ol The BOC Group, 1a¢
Union Landing & River Roads
F.O. Drawer No, 272
Riverton
New Jersey 08077
Telephone: Marketing; 609-829-7878
Prod. & Admin.: 609-829-7914
internationatl; 609-829-7917
ANALYTICAL REPQRT
To: General Welding Supply Date Reported: @6-15-94
3623 E. Marginal Way So. Test Number: 44979
Seattle, WA 98134 Fill Date: 26-09-94
Material Submitted: 30@ppm CO,6%C02,15%02/N2
Specification Number: N/A
Method of Analysis: Non-Dispersive Infrared Analyzer, Percent Oxygen

Analyzer

Result of Investigation: Cylinder No. CC-12024

Component Specification Concentration
“*Carbon Monoxide 3090 ppm 303 ppm
=~ Carbon Dioxide 6% 5.99%
o OxXygen 15% 15.05%
Nitrogen Balance Balance

Primary Standard Analytical Accuracy * +/- 2.0% Relative
i +/- 0.02% Absolute

By

Authorized Signature




M//ﬁ%ﬁAl RCO ﬁ}iagoasﬂe_cialAGases
ellaire Avenue
Royal Oak

Michigan 48067

Telephone: 313-399-8020
Fax: 313-399-2912

CERTIFICATE OF ANALYSIS - EPA PROTOCOL GAS MIXTURE

CUSTOMER:_General Welding Supply

CYLINDER #:__CC16544 CERTIFICATION DATE:_ 7-9-93
CYLINDER PRESSURE:_1650psig EXPIRATION DATE:_ 7-9-96
LABORATORY: Royal 0Oak, MI REFERENCE:_ 566402
MIXTURE NCMINAL NIST SRM NIST SRM NIST SRM
COMPONENT CONCENTRATION NO. SERIAL# CONC.
cO 30ppm 1678c CAL6694 45. 2ppn

BALANCE GAS: Nitrogen

GAS ANALYZER:

MAKE: Beckman MODEL:__ 867 SERIAL#: 0100300
PRINCIPLE: Non-dispersive infrared

LAST MULTIPOINT CALIBRATION DATE: 6=-14-93

R=REFERENCE STANDARD Z=ZERO GAS S=SAMPLE GAS

1ST ANALYSIS: DATE_ 7-2-93 ANALYST __ MK

1) z_-00.1 R__95.2 S_ 63.8 CONC (1)__30.3ppm
2) R_95.1 7_-00.1 S_64.0 CONC (2)__30.4ppm
3) R__95.3 S_63.8 Z__00.0 CONC (3)__30.3ppm

AVE CONC_30.3ppm CO

2ND ANALYSIS: DATE__7-9-93 ANALYST___ MK

1) Z__00.0 R_97.2 S_65.3 CONC (1)_ 30.4ppm
2) R__97.2 Z__00.1 S_65.3 CONC (2)__30.4ppm
3) R__97.3 S__65.4 Z__00.1 CONC (3)__30.4ppm

AVE CONC_30.4ppm CO

THIS CALIBRATION STANDARD HAS BEEN CERTIFIED VERSUS EPA TRACE-
ABILITY PROTOCOL NO,., 1, PROCEDURF G1l, AND ANALYSES PERFORMED PER
SECTICN 3.0.4.

CERTIFIED CONCENTRATION: 30.3ppm carbon monoxide in nitrogen

approven sy Mullull € |

LABORATORY MAN

A member of The BOC Group




&7 AIRCQ Special Gases

An operatng umt of The BOC Graup Ing
Umion Landing & River Roads 531921
P.O. Drawer No. 272

Riverton

New Jersey 08077

Telephone: Marketing; 609-828-7878
Prod. & Adnmuin. 609-829-7914
international; 609-829-7917

ANALYTICAL REPORT

To: Kris A. Hansen Co. Date Reported:
Div. A.M. Test Air Quality Test Number:
39545 S.E. 84th St. Fill Date:

Preston, WA 98950

Material Submitted: 60ppm Carbon Monoxide/, Nitrogen

Specification Number: N/A

Method of Analysis: Non-Dispersive Infrared Analyzer

Result of Investigation: Cylinder No. CC-72592

Carbon Monoxide 60 ppm 58.4 ppm
Nitrogen Balance Balance

NIST TPACEABLE TO SRM #1678C

. (’/777 /rzr/

thonzed S nature

' Component Specification Concentration

©1-97-93
25467
@1-06-93

RN
WA
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RESUME OF  #x1r QuaLiTY, INC
KRIS A. HANSEN

PRESIDENT
AM TEST-Ar 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, tncluding
a Continuous Emission Monitoring System (CEMS) Workshop, taught
by Dr. James Jahnke in October 1992, an Advanced Emission
Measurement Workshop int July 1993, a Title lIl MACT Workshop in
1994, a Title V Operating Permits Workshop in 1994 and Enhanced
Monitoring Workshops in 1993 and 1994.

PROFESSIONAL MEMBERSHIPS

- Air and Waste Management Association (AWMA)
- Pacific Northwest International Section of AWMA (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 keeps current
on recent developments in EPA 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 oil and gas refineries, gas,
oil and coal-fired power plants, nuclear plants, aluminum plants, wood products
industries, smelters, incinerators, and other industrial sources throughout the United
States and internationally. Mr. Hansen manages an experienced field testing and
laboratory analysis staff. Mr. Hansen 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 as the Manager of Laboratory services and a Project Leader for an environmental
consulting firm which specialized in air quality studies, and 2 years as a laboratory
instructor 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 the EPA 450 "Source Sampling for
Particulate Pollutants” and the EPA 468 "Source Sampling and Analysis of Gaseous
Pollutants” courses offered yearly by the EPA in cooperation with the University of
Washington. Students are represented by industry and governmental agency personnel
from across the U.S. and other nations. Mr. Hansen was the recipient of the 1987
PNWIS/APCA "Hardhat Award" which was presented in recognition of his
contributions (o the advancement of source sampling technology in the Pacific
Northwest.

[afb\c\bplres-tah, B/25/4)




AMT=ST

AR QUALITY INC

RESUME OF
ANGELA F. BLAISDELL

VICE PRESIDENT/SR. TECHNICAL WRITER

EDUCATION

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

- Minors in Chemistry and Biclogy

- 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 11l 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&WMA (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.

|afbAcibpires -afh, 9125/94]
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RESUME OF
DOUGLAS M. ALBERTSON

SENIOR AIR QUALITY SPECIALIST

EDUCATION

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

PROFESSIONAL MEMBERSHIPS

- Air and Waste Management Association (AWMA)
- Pacitic 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 meodification,
equipment design, permitiing, analytical testing, and plant start-up. Mr. Albertson
manages Am Test-Air Quality's Coeur d'Alene, Idaho 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 tdentification and solution of environmental problems on
combustion sources fired with coal, crude 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 Cotion Stalks®, IGT Conference, New Orleans, Louisiana, February 1988,

“Design Characteristics of a 12 MW AFB Power Station Firing Agricultural Wastes™. American Society of Mechanical Engineers,
San Francisco, California, April 1989,

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

|albic\bpires-dina, 8725/94]
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AR QUALITY, INC

RESUME OF
DAVID A. NEWMAN

Proiect ENGINEER

EDUCATION

- B.S., Environmental Health, Department of Public Health and
Community Medicine, University of Washington, Seattle, Washington,
1976

- M.S,, Environmental Engineering and Science Division, Dept. of Civil
Engineering, University of Washington, 1980

- Certified Industrial Hygienist (CIH)

- Professional training courses and specialty conferences

PROFESSIONAL MEMBERSHIPS

- Air and Waste Management Association
- American Industrial Hygiene Association (national and local)
- American Conference of Governmental Industrial Hygienists

PROFESSIONAL EXPERIENCE

Mr. Newman is a consulting Project Engineer for Am Test-Air Quality, Inc. and
performs field sampling on a project basis as required. THe has 19 years of
Frofessional experience in source testing and industnial hygiene. He is a Certified
ndustrial Hygienist (CIH) and the owner of his own IH consulting firm in Seattle.
Mr. Newman was an engineering staff member of a multi-county air pollution
control agency where his duties included review and analysis of air pollution control
equipment in regard to federal, state and local requirements, inspection and source
testing of local industries for compliance with air pollution regulations. He is also
experienced with EIS review, air pollution dispersion modeling and emissions
inventories.

Prior to his regulatory position, Mr. Newman acted as a Project Manager/Leader
for 3 years with a consulting engineering firm specializing in air pollution and
industrial hygiene. He coordinated and supervised projects involving field sample
collection, laboratory analysis, data reduction and report preparation. He is
experienced with EPA reference Methods 1-26, particle sizing using cascade
impactars, NIOSH sampling procedures and OSHA requirements.

Mr. Newman participates as an instructor of continuing education courses, including
various Occupational Health and Safety courses offered through the University of
Washington. Mr., Newman has also completed a variety of EPA Air Pollution
Training Institute courses which compliment his background and expertise. He also
assists in the instruction of EPA 450 and 468 Source Sampling Short Courses for
particulate and gaseous pollutants which are offered each year by the EPA in
cooperation with the University of Washington.

[afb\c\bp\res-dan, 9/28/94]
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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.

|afbicibpires-amb, 8725/%]
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RESUME OF
CASSIE B. HEATON

ProIECT ENGINEER/CHEMIST

EDUCATION

- B.A. in Chemistry, BSc in Chemical Engineering
University of Colorado, Boulder, Colorado, 1990

- Engineer-in-Training; State of Colorado

- EPA 450 "Source Sampling for Particulate Pollutants Course”,
August 1992.

PROFESSIONAL EXPERIENCE

Ms. Heaton began her employment with Am Test-Air Quality, Inc. in January 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.

Ms. Heaton is also experienced preparing and packing sampling equipment for
mobilization to the test sites, and in assisting the Project Leaders to collect samples.
She has assisted in handling and setting up the equipment at each sample site, running
the controi box and recording data, sample recovery, in-field analysis, data reduction,
and demobilization.

In the laboratory, Ms. Heaton is experienced with gravimetric analysis of particulate
matter samples and particle size distribution samples, wet chemical titrametric analysis
and glassware preparation for organics and metals testing. She assists in preparation
and analysis of samples for quantifying sulfur oxides, nitrogen oxides, hydrogen
sulfide, toxic metals (including hexavalent chromium), semi-volatile compounds
(including dioxins and furans), and volatile organic compounds.

|lalbicibpires-cbh, B/2Z5/%4}
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Ahm AmTest-Air Quality, Inc.
30545 S.&, 84th St., #5
AR QUALITY, INC. Praston, 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. In January 1983, 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 personnei. 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, Oil, 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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Examples of the types of projects Am Test-Air Quality, Inc. becomes

involved in include:

Regulatory compliance with NSPS, MACT, BiF requirements
Continuous emisston monitoring system (CEMS)
certifications

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

Air pollution control equipment warranty/guarantee/design
testing

Combustion or control device optimization

Air toxics studies for hazardous air pollutants {HAPs)
Particle size distribution studies {PMqg)

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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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 system (BBS). A partial list of pollutants measured using
manual test methods foliows:

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
- B240 list of VOCs
Alcohols and Acetates
BTEX
- Formaldehyde/Aldehydes

= Semi-Volatile Organic Compounds
- Dioxin and Furan Isomers
- PAHs
- BNAs
- PCBs

- Pesticides and Herbicides
" Acid Gases
- HMydrochloric Acid
- Hydrofluoric Acid
- Nitric Acid
- Sulfuric Acid
Chlorine, Chlorine Dioxide and Chioroform
Ammonia and Urea
Radionucleides
Hazardous Air Pollutants (HAPS)
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ATR QUALITY INC

CONTINUQUS 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
tatlor calibrations gases to each source. Each mobile laboratory is equipped
with:

m Oy, COy, SO, 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

m 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 lined sample pumps

m | 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)

[n 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.
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AM TEST LABORATORY

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

Quick turparound time for sample analysis
Maximum quality control on projects
Direct dialogue with the analytical staff
Reasonable rates

AmTest's laboratory is departmentalized into the following disciplings:

AIR QUALITY Source and Ambient Testing

ENVIRONMENTAL Water, Wastes, Tissue, Vegetation

INDUSTRIAL Food, Materials Testing, Industrial
Hygiene, Special Projects

OIL AND FUELS Lubricating Oil, 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, Ng, P Atomic Absorption Spectrometer-Hydride Generaticon
Jarrell Ash Arc, Spark Emission Spectrometer UV /Visible Spectrometer

Xertex TOX Analyzer Infrared Spectrometer

Source Test Equipment-EPA Approved High Performance Liquid Chramatagraph

AmTest is onc laboratory in a group of laboratorics serving the West. Other
facilities include:

AmTest, Inc., Portland, Oregon

AmTest of Arizona, Phoenix, Arizona

Can Test Ltd., Vancouver, B.C.

Loring Laboratories, Calgary, Alberta

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

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






