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R Schultz 

Louisiana-Pacdic Corporation 
Chilco, ID 

CEMS Comouter oroeram to calculate CO LB/HR (drv) 

CO LB/HR = RD!*lbcf!*MW!*FF!*l000*Temp!*Pcmp!*Mcmp!*60 
(dry) 

Where: 

Pb! = 13.52 psia, Local Barometric pressure based on altitude of 231 1' ASL (27.51 "Hg.) 
Ibcf! = 2.6E-9, Conversion factor for ppm to lbcf without CO molecular weight 
Temp! = (460 + 68)/(460 + FT!) 
Pcmp! = Pb! I 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) &om the 15 minute averages of CO ppm; flow & 
temperature, substitute those values into this equation: 

CO LBMR (dry) = CO oom x Flow x 1.97406* 
(460 + Temperature) 

Constant based on 7% moisture content. 
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. .  .. 1.0 

INTRODUCTION 

The purpose of this relative accuracy test audit (RATA) was to veri@ acceptable 

performance of a Graseby STI continuous emission monitoring system (CEMS) and 

continuous emission rate monitoring system (CERMS) installed at the Regenerative 

Thermal Oxidizer (RTO) exhaust stack at Louisiana-Pacific 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 the RATA’S using Environmental Protection Agency (EPA) reference methods. 

The concentration of CO in the gas stream and flow rate of the stack gas were measured 

concurrently by the CEMS and by Am Test using EPA reference methods. The CEMS 

values were compared to the reference method values to  calculate the relative accuracy of 

the CEMS using procedures described in the July 1, 1994 edition of the Environmental 

Protection Agency @PA) document, Title 40. Code of Federal Resulations. Part 60 (40 

CFR 60), Appendix B, Performance Specification 4 and 4 4  ‘Specifications and Test 

Procedures for Carbon Monoxide Continuous Emission Monitoring Systems in Stationary 

Sources,” and Performance Specification 6, ‘Specifications and Test Procedures for 

Continuous Emission Rate Monitoring Systems in Stationary Sources.” The RATA is 

required on a yearly basis by 40 CFR 60 Appendix F, ‘Procedure 1. Quality Assurance 

Requirements for Gas Continuous Emission Monitoring Systems used for Compliance 

Determination.” 
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Am Test measured the concentration of carbon monoxide at the RTO stack using EPA 

sampling and analysis methods described in 40 CFR 60, Appendix A, Method 10. Method 

10 uses a gas filter correlation non-dispersive infrared V I R )  analyzer to measure the 

carbon monoxide (CO) concentration in the stack gas. Methods 1, 2, 3 4  and 4 were also 

performed to calculate the stack gas airflow in units of actual cubic feet per minute 

(acfhin) to compare to the continuous flow rate monitor. Methods 1 and 2 were 

performed to measure the gas velocity and temperature for calculating the volumetric flow 

rate, Method 3A was used to calculate the molecular weight of the stack gas. Method 4 

was performed to measure the moisture content of the stack gas. S i x  (6) Method 4 tests 

and twelve (12) Method 1, 2, 3 4  and 10 tests were performed on August 1, 1995. 

Mr. Douglas M. Albertson and Mr. Paul J. Clark of Am Test-Air Quality, Inc. performed 

the field sampling. Data reduction, quality assurance review, and final report preparation 

were performed by h4r. Kris A. Hansen, Ms. Angela F. Blaisdell, Ms. Amy M. Brotherton, 

and Ms. Annika M. Woehr of Am Test-Air Quality, Inc. Mr. Matt Holmquist of 

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

. .  .:: 
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SUMMARY OF RESULTS 

. .  . .  .: ...... 

The following section of this report presents relative accuracy comparisons for each 

component of the continuous emission monitoring system. Refer to the Table of Contents 

to locate specific information. Computer printouts of results for the individual moisture 

and airflow tests are included in Appendix A of this report in printouts titled ‘Methods 1, 

2, 3 4  and 4.” Computer printouts of the average emission concentrations during the 

Method 3A ( 0 2 )  and 10 (CO) reference method tests performed at each site are included 

in Appendix A of this report in printouts titled ‘Calibration Summary - Gaseous Emission 

Monitors.” The average reference method (RM) data were corrected for the calibration 

drift of each analyzer during each test period. Appendix B of this report contains the 

CEMS data provided by Louisiana-Pacific. Example calculations of the relative accuracy 

test audit results are included in Appendix C of this report, along with reference method 

field data sheets and copies of raw I-minute RM data. Supporting information is included 

in Appendix D of this report. 

The relative accuracy test audit was performed on August 1, 1995. Data from the CEMS 

were continuously recorded, and 1 5-minute averages were calculated using a 

computerized data acquisition system @AS). The DAS records CO values on a dry parts 

per million (ppm) basis and the volumetric flow rate in units of thousand actual cubic feet 

per minute (kacfm). Louisiana-Pacific provided the CEMS CO and flow 15-minute 

averages, and Am Test personnel calculated the average CEMS values during each 

reference method (RM) test period. 
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Am Test conducted a series of six (6) Method 4 and twelve (12) Method 1, 2, 3A, and IO 

RM tests at the incinerator stack on June 29, 1995. Gaseous RM data were logged once 

per minute, with a calibration check after each run The CO and flow rate RM 

measurements were compared to the corresponding CEMS measurements, and the ‘best” 

9 of 12 runs were used to calculate the accuracy. The relative accuracy test audit (RATA) 

results for each component of the CEMS are summarized on the following computer 

printouts titled “Relative Accuracy Test Audit ” 

Performance Specification 4, Section 2.3, states that the relative accuracy of carbon 

monoxide CEMS must be no greater than 10% of the reference method mean, or 5% of 

the applicable standard, whichever is greater. Performance Specification 4 4  Section 2.5 

states that the relative accuracy of carbon monoxide CEMS must be no greater than 10% 

of the reference method mean, or 5 ppm difference, whichever is greater. There is no 

specified ppm CO emissions standard for this source. Performance Specification 6, 

Section 3.3,  states that the relative accuracy of the CERMS must be no greater than 20% 

of the reference method mean, or 10% of the emission standard, whichever is greater. 

The CERMS emissions standard for this source is 11.65 Ibhr CO. An overall summary 

table with the RATA results and applicable performance specifications for each analyzer is 

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

Audit (RATA) Results.” 

.... .:.: 

! 
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Summary of Relative Accuracy Test Audit (RATA) Results 

Louisiana-Pacific Corporation 
RTO Exhaust Stack 

Chilco. Idaho 
August 1,1995 

I RTO Exhaust I 40 CFR 60 
I I Stack I SDecification 

Carbon Monoxide (CO) (parts per million) 
Relative Accuracy (“IO) 
Relative Accuracy (ppm difference) 

Flow Rate (thousand actual cubic feet per minute) 
Relative Accuracy (%) 
Relative Accuracy (kacfhin difference) 1- 10% of sranaard 

5 

:,. .: 
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A I R  O U A L I T Y .  I N C  
RELATIVE ACCURACY TEST AUDIT 

A M  TEST - AIR QUALITY. INC. 

FILE NAME: R329\LPCHILCO.XLS 

CLIENT: Louisiana-Pacific Corporation 

LOCATION: Chileo. Idaho 

MONITOR LOCATION: RTO Exhaust Stack 

MONITOR DESCRIPTION: Thermo Environmental Model 48 
Carbon Monoxide K O )  Analyzer 

August 1. 1995 DATE OF TESTS: 

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

................................................................................................................................................................................................................................... 
REFERENCE CEMS 

METHOD READINGS DIFFERENCES 

TEST CLOCK co co 
x TIME ppm drv ppm drv Xi Xi '2 .................................................................................................................................................................................................................................. 

1 
2 
3 
4 
6 

. 7  

9 
10 

1 1  

0945- 10 1 5 
1030-1 100 
1 1  15-1 145 
1200- 1230 
1330-1400 
141 5-1445 
1545-1 615 
1630- 1700 
171 5-1 745 

9.2 
5.6 
9.5 
26.4 
10.1 
4.1 
3.6 
2.7 
3.7 

9.1 
6.1 
8.9 
26.2 
9.7 
3.9 
3.2 
3.3 
4.3 

-0.1 0.01 
0.5 0.25 
-0.6 0.36 
-0.2 0.04 
-0.4 0.16 
-0.2 0.04 
-0.4 0.16 
0.6 0.36 
0.6 0.36 

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

MEAN: 8.32 8.30 -0.02 

SUM OF THE SOUARED DIFFERENCES: 1.74 

SUM OF THE DIFFERENCES SOUARED: 0.04 

CONFIDENCE COEFFICIENT: 0.4 ppm CO 

RELATIVE ACCURACY: 4.6 % of reference method mean 

RELATIVE ACCURACY: 0.4 ppm CO 

SPECIFICATION: < or = 10% of reference method meen 

or 5% of the emission standard 

or 5 ppm difference ............................................................................................................................................................... 

Runs 5 .  8 .  and 12 were rejected 

.... 
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A I R  Q U A L I T Y .  I N C  
RELATIVE ACCURACY TEST AUDIT 

A M  TEST - AIR QUALITY, INC. 

FILE NAME: R3 29\LPFLOW.XLS 

CLIENT: Louisiana-Pacific Corporation 

LOCATION: Chilco. Idaho 

MONITOR LOCATION: RTO Exhaust Stack 

MONITOR DESCRIPTION: United Sciences Model 100 

Flow Rate Monitor 

August 1, 1995 DATE OF TESTS: 

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

................................................................................................................................................................................................................................... 
REFERENCE CEMS DIFFERENCES 

TEST CLOCK METHOD READINGS 

# TIME kacflmin kacflmin Xi X i '2  ................................................................................................................................................................................................................................... 

1 

2 

3 

4 

5 

6 

7 

10 

12 

1000-1 01 0 

1035-1045 

1125-1135 

1206-1216 

1250-1300 

1337.1347 

1425-1435 

1635-1645 

1805-1 81 5 

149.6 

148.1 

145.5 

146.6 

150.6 

151.4 

149.9 

151.9 

150.4. 

142.7 

143.2 

141.1 

138.5 

141.4 

146.6 

142.9 

147.9 

143.8 

-6.9 

-4.9 

-4.4 

-8.1 

-9.2 

-4.8 

-7.0 

-4.0 

-6.6 

47.61 

24.01 

19.36 

65.61 

84.64 

23.04 

49.00 

16.00 

43.56 

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

MEAN: 149.33 143.12 -6.21 

SUM OF THE SRUARED DIFFERENCES: 372.83 

SUM OF THE DIFFERENCES SRUARED: 3124.81 

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

CONFIDENCE COEFFICIENT: 1.4 kacflmin 

RELATIVE ACCURACY: 5.1 % of reference method mean 

7.6 kacflmin RELATIVE ACCURACY: 

SPECIFICATION: < or = 20% of reference method mean 

or 10% of the emission standard .................................................................................................................................................................................................................................. 
................................................................................................................................................................................................................................... 

Runs 8. 9, and 11 were rejected. 

- 

. .  
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3.0 
PROJECT OVERVIEWEXCEPTIONS 

An acceptable leak check of less than 0.02 cfm at the highest vacuum rate (or greater) 

used during the test preceded and followed each Method 4 run. Acceptable bias checks 

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

The CEMS mass emissions of carbon monoxide on a Ibhr basis are shown on a daily 

summary report computer printout located in Appendix B of this report. Louisiana Pacific 

Corporation’s carbon monoxide mass emissions results are provided hourly which makes a 

direct comparison with Am Test’s reference method data difficult. Since both the CO 

concentration-basis relative accuracy and airflow relative accuracy were well within the 

performance specification criteria, it could be assumed that the CEMS would pass a mass 

emission rate criteria. 

... . 



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 @TO) to control emissions from the press and dryer. 

The CO analyzer used in the Graseby STI CEMS is a Thermo Environmental Instruments, 

Inc. Model 48 gas filter correlation non-dispersive infrared (NDIR) analyzer. The range 

of the analyzer is 0-50 parts per million (ppm). The analyzer is spanned with 45 ppm CO 

calibration gas. 

The flow rate monitor used in the CERMS is a United Sciences, Inc. Model 100 ultrasonic 

gas flow and temperature monitor. Flow values are calculated in units of thousand actual 

cubic feet per minute (kacfm). 

. . ~  . . . :... . .  
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5.0 

SAMPLING AND ANALYSIS PROCEDURES 

5.1 

EPA 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 Shortridge” Instruments, Inc. Air Data Multimeter ADM- 

850, which is a special low-flow pressure measurement device, or magnehelic gauges to 

obtain velocity measurements. The pitot tube lines were leak-checked and the pressure 

measurement device was leveled and zeroed prior to use. A check for cyclonic flow was 

performed in each stack prior to beginning a series of test. Calibration information for 

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

this report. 

EPA Methods 1 and 2 - Velocity, Temperature and Airflow 

. .. 

5.2 

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 ( 0 2 ) .  and a non-dispersive infrared (NDIR) analyzer was used to 

measure the % carbon dioxide (CO2). The manufacturer and model number for the 

EPA Method 3A -Molecular Weight 



. .  ... 
specific analyzers used are detailed on the ‘Continuous Analyzer Checklist” in the 

appendices of this report. Certified 0 2  and CO:! gases were utilized to check the 

calibration of the instruments after each test. The O2 and C 0 2  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 IO Sample Train”in the appendices of this report. Reference method samples were 

collected at three (3) measurement points in one (1) of the sample ports. The gaseous 

emission probe was moved to three (3) points across the stack during each test, which 

were 16.7, 50.0, and 83.3 percent of the measurement line across the stack. An effluent 

gas sample was drawn through a heated stainless steel sampling probe and an out-of-stack 

filter, A calibration valve was connected to  the outlet of the probe for the purpose of 

introducing calibration gas. The gas sample passed through a moisture removal system to 

continuously remove condensate from the sample gas. A Teflon’ sample line was used to 

transport the gas sample to the RM continuous monitoring system. A Teflon’ coated 

leak-free pump was utilized to pull the sample gas through the system at a flow rate 

sufficient to minimize the response time of the measurement system. A sample flow rate 

control valve and rotameter were used to maintain a constant sampling rate within 10 

percent of the desired flow rate. 

The 02 measurement system was assembled on-site, and calibration gases were introduced 

and adjustments were made to calibrate the instrument. The sampling system components 

were adjusted to achieve appropriate sampling rates. Prior to sampling, a sampling system 

bias check was performed by introducing calibration gases to the system at the calibration 

valve at the outlet of the sample probe. Following the initial calibrations, testing 

commenced following a period of at least twice the system response time. The response 

time was determined by observing the times required to achieve a stable response when 



, 
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both the zero and upscale gases were introduced. The longer of the two times was used 

as the response time of the analyzer. 

Immediately following every test period, a calibration check was performed using zero and 

span gases. Computer printouts of the raw I-minute and drift-corrected data are included 

in the appendices of this report. 

5.3 

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 

EPA Method 4 - Moisture 

-. 

- 
- 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 

680 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. 

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. 

The Method IO sample train is illustrated in the figure titled ‘EPA Method 3A, 6C, 7E 

and 10 Sample Train”in the appendices of this report. An effluent gas sample was drawn 

through the same sample conditioning system described for Method 3A testing. A 

linearity check was performed prior to sampling using zero, mid-range, and high-range 

span gas. Sampling was continuous, with a calibration check using zero and span gas after 

each run 

5.4 

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. 

EPA Method 10 - Carbon Monoxide Reference Method 



14 

6.0 

OUALITY ASSURANCE PLAN 

The purpose of the quality assurance plan is to provide guidelines for achieving quality 

control in air pollution measurements. The detailed procedures which are utilized are 

included in the Environmental Protection Agency’s (EPA’s) reference manual titled 

Oualitv 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 practice. Prior to field use, each 

instrument is calibrated and the calibration value is recorded. If any measuring or test 

device requiring calibration cannot immediately be removed from service, the Project 

Manager may extend the calibration cycle providing a review of the equipment’s history 

warrants the issuance of an extension. No equipment will be extended more than twice a 

calibration cycle, nor will the extension exceed one-half the prescribed calibration cycle. 

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

The dry gas meters used to accurately measure sample volumes are calibrated using a 

standard laboratory dry gas meter. The type S pitot tubes utilized for velocity 

determination are calibrated using Method 2, Section 4.1, and are inspected regularly for 

wear. The magnehelic gauges used for pressure measurements are checked against an oil- 

filled manometer. The digital thermocouple indicator used for temperature measurement 
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has a readability of 1 degree Fahrenheit and is periodically re-certified by the 

manufacturer. Each thermocouple probe used to monitor temperature is checked 

periodically at three (3) temperature settings. Copies of calibration information for each 

measurement device used are included in the appendices of this report. A barometer 

readable to 0.01 inches of mercury is used in the field to obtain barometric pressure 

readings. 

The gaseous measurement systems are capable of meeting the system performance 

specifications detailed in 40 CFR 60, Appendix A, Method 6C, Section 4. For meeting 

these specifications, the analyzer’s calibration error must be less than 22 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. 

. .  ... 
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During a project, a systems audit is performed, consisting of an on-site qualitative 

inspection and review of the total measurement system. This inspection is,conducted on a 

daily basis by the Project Leader. During the systems audit, the auditor observes the 

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

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

Visual inspections of pitot tubes, glassware, and other equipment are also made. The main 

purpose of a systems audit is to ensure that the measurement system will generate valid 

data, if operated properly. 

6.2 Sample Recovery and Field Documentation 

Data collected during each test, are immediately inspected for completeness and placed 

under the custody of the Project Leader until custody is transferred when the samples are 

returned to the Air Quality laboratory. Sample recovery is carried out in a suitable area 

free from particulate matter contamination. Each sample is assigned an identifying lab 

number to assist the chemists in tracking the sample. 

. .  

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

6.3 Data Reduction, Validation, and Reporting 

Raw data are handled according to strict guidelines when being transposed into computer 

files or to other logs. The guidelines include document receipt control procedures, file 

review, and sign-off by a project assistant. Raw data are entered into the appropriate 

computer spreadsheet by a ‘processor,” then the entered figures are checked for accuracy 

by a “checker,” different from the ‘processor.” Any mistakes are corrected, and figures 

are rechecked and signed off by the ‘khecker.” In addition, a by-hand calculation check of 

each spreadsheet is made using a hand-held calculator to validate the computer output. 
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.. 

... 

d 

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 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: 

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 

C,, = Actual concentration of the upscale calibration gas 

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

..... 



18 

7.0 
METHODOLOGY REFERENCES 

EPA. Title 40 Code of Federal Regulations, Part 60 (40 CFR 60), Appendix 4 Reference 
Methods 1,  2, 3 4  4, and 10; Appendix B, Performance Specifications 4, 4 4  and 
6; and Appendix F. July 1, 1994. 

EPA. Qualitv Assurance Handbook for Air Pollution Measurement Svstems, Volume 3, 
EPA-60t4-77-027b. 

. .  . . . .  
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H E T H M S  1 ,  2 ,  3A AND 4 
AH TEST-AIR OUALITY, INC. 

... 

F I L E  NAHE: R329\LPM4Rl 
CLIENT: L o u i s i a n a - P a c i f i c  Carp. 

LOCATION: C h i l c o ,  Idaho 

SAHPLE S I T E :  RTO E x h a u s t  S t a c k  

SAMPLE DATE: A u g u s t  1 ,  1995 
RUN #: 1 - H e t h c d  4 
OPERATORS: A l b e r t s o n / C L a r k  

IHPINGER WEIGHTS 

F I N A L  I N I T I A L  NET 
. . - - - - - -. - -. ___._ 
704.5 646.0 58.5 
654.1 644.1 10.0 
555.9 552.2 3.7 
830.3 822.7 7.6 

TOTAL H2O GAIN: 79.8 
TOTAL VOLUHE (scf):  3.76 
PERCENT HOISTURE: 11.47 
BUS: 0.1147 

I N I T .  HETER VOLUHE: 309.100 
FINAL METER VOLUHE: 342.157 
VOLUHE SAHPLED: 33.057 
STD VOLUHE (dscf): 29.031 
STD VOLUME (dscm) :  0.822 
Y FACTOR: 0.993 

LAB 11: 
U E T H M  4 START TIME: 

H E T H M  4 STOP TIHE: 

SAHPLE LENGTH: 

H E T H M  2 START TIHE: 

H E T H M  2 STOP TIHE: 

SAMPLE LENGTH: 

PITOT TUBE Cp: 

STACK DIAMETER 

STACK AREA: 
HETER TEHPERATURE: 

BARMlETRlC PRES.: 

STATIC PRESSURE: 

STACK PRESSURE: 

O R I F I C E  PRESSURE: 

METER PRESSURE: 

AVERAGE CONC. C02: 
AVERAGE CONC. 02: 
AVERAGE CONC. CO: 

MOLECULAR WEIGHT: 
UOLECULAR WEIGHT: 

88LOa 
0951 hours 
1051 hours 
60.0 m i n u t e s  

1000 hours 
1010 hours 
10.0 m i n u t e s  

0.84 

49.9 sq. feet  

89.9 degrees F 

27.50 i n c h e s  H g  

-0.52 i n c h e s  HZO 
27.46 i n c h e s  Hg 

0.80 i n c h e s  H2O 
27.56 i n c h e s  H g  

95.63 i n c h e s  

1.5 p e r c e n t  

19.3 p e r c e n t  

9.2 ppn 
29.01 g / g - m o l e - d r y  
27.75 g / g - m o l e - v e t  

SAUPLE VELOCITY TEMPERATURE 

POINT " H2O " F  

w 1  0.45 221 
2 0.63 220 
3 0.68 219 
4 0.57 219 
5 0.50 218 
6 0.54 216 
7 0.52 219 
8 0.45 218 

SAnPLE 

POINT 

s 1  
2 
3 
4 
5 
6 
7 
8 

VELOCITY TEHPERATURE 

01 H2O O F  

0.45 220 
0.64 222 
0.80 215 
0.74 212 
0.52 212 
0.48 214 
0.42 214 
0.42 21 6 

STACK GAS TEHPERATURE: 217.2 degrees F 677.2 d e g r e e s  R 

AVERAGE VELOCITY HEAD: 0.545 i n c h e s  H2O 

STACK GAS VELOCITY: 50.0 f t /sec 

STACK GAS A I R  FLOU: 149587 a c f / m i n  94767 d s c f / m i n  
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. .  . METHWS 1 ,  2 ,  3A AN0 4 . .  .... 
AM TEST-AIR OUALITY, INC. 

F I L E  NAME: R329\LPM4R2 LAB #: 8840b 
CLIENT: L o u i s i a n a - P a c i f i c  C a r p .  METHW 4 START TIME: 0951 hours 
LOCATION: Chikco, I d a h o  METHW 4 STOP TIME: 1051 hours 

SAMPLE S I T E :  RTO E x h a u s t  S t a c k  SAMPLE LENGTH: 
SAMPLE DATE: A u g u s t  1 ,  1995 METHW 2 START TIME: 1035 hours 
RUN #: 2 . M e t h o d  4 METHW 2 STOP TIME: 1045 hours 

OPERATORS: A L b e r t s o n / C l a r k  

60.0 m i n u t e s  

SAMPLE LENGTH: 10.0 m i n u t e s  

.. 

.. 

.. ... . .  

IMPINGER WEIGHTS 

F I N A L  I N I T I A L  NET 
. . - - - - -. - -. . - . . - . 
704.5 646.0 58.5 
654.1 644.1 10.0 
555.9 552.2 3.7 
830.3 822.7 7.6 

TOTAL H2O GAIN: 79.8 
TOTAL VOLUME (scf):  3.76 
PERCENT MOISTURE: 11.47 
BUS: 0.1147 

P I T O T  TUBE Cp: 

STACK DIAMETER 

STACK AREA: 

METER TEMPERATURE: 

B A R M E T R I C  PRES.: 

STATIC PRESSURE: 

STACK PRESSURE: 

ORIFICE PRESSURE: 

METER PRESSURE: 

0.84 

49.9 sq. feet  
89.9 degrees F 

27.50 inches H g  

-0.55 inches H2O 
27.46 inches Hg 

0.80 inches H2O 
27.56 inches H g  

95.63 inches 

AVERAGE CONC. C02: 1.4 percent I N I T .  METER VOLUHE: 309.100 
F I N A L  METER VOLUHE: 342.157 AVERAGE CONC. 02:  19.4 percent 
VOLUME SAMPLED: 33.057 AVERAGE CONC. CO: 

STO VOLUME (dscf): 
STO VOLUME (dscm):  0.822 
Y FACTOR : 0.993 

5.6 PW 
29.031 MOLECULAR UEIGHT: 29.00 g / g - m o l e - d r y  

MOLECULAR UEIGHT: 27.74 g / g - r o l e - w e t  

.................................................................................... 
VELOCITY TEMPERATURE SAMPLE VELOCITY TEMPERATURE SAMPLE 

POINT I) H2O Q F  POINT 18 H2O 'F 

Y 1  0.48 208 s 1  0.43 206 

2 0.63 208 2 0.72 206 
3 0.60 207 3 0.58 209 
4 0.54 208 4 0.62 212 
5 0.50 21 1 5 0.50 216 
6 0.49 213 6 0.60 216 
7 0.53 214 7 0.54 215 
8 0.47 214 8 0.43 215 

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

STACK GAS TEMPERATURE: 211.1 d e g r e e s  F 671.1 d e g r e e s  R 
AVERAGE VELOCITY HEAD: 0.539 inches H2O 

STACK GAS VELOCITY: 49.5 f t l s e c  
STACK GAS A I R  FLOW: 148050 a c f / m i n  94634 d s c f / m i n  
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METHMS 1 ,  2 ,  3A AND 4 

AM TEST-AIR OUALITY, INC. 

F I L E  NAME: R329\LPM4R3 
CLIENT : L o u i s i a n a - P a c i f i c  C o r p .  

LOCATION: Chi lco,  Idaho 
SAMPLE S I T E :  RTO E x h a u s t  S t a c k  

SAMPLE DATE: A u g u s t  1 ,  1995 
RUN #: 3 - M e t h o d  4 

OPERATORS: A l b e r t s o n l c l a r k  

IMPINGER UEIGHTS 

F I N A L  I N I T I A L  NET _ _ _ _ _  .... _ - -  ...-. 
704.8 640.7 64.1 
650.1 642.7 7.4 
537.7 536.7 1 .o 
840.0 834.6 5.4 

TOTAL H2O GAIN: 77.9 
TOTAL VOLUME (scf): 3.67 
PERCENT MOISTURE: 11.74 
Bus: 0.1174 

I N I T .  METER VOLUME: 342.376 
F I N A L  METER VOLUME: 374.218 
VOLUME SAMPLED: 31.842 
STD VOLUME (dscf): 27.625 
STD VOLUME (dscm):  0.782 
I FACTOR: 0.993 

LAB #: 
METHW 4 START TIME: 

METHW 4 STOP TIME: 

SAMPLE LENGTH: 

M E T H M  2 START TIME: 

METHW 2 STOP TIME: 

SAMPLE LENGTH: 

PITOT TUBE Cp: 

STACK DIAMETER 

STACK AREA: 

METER TEMPERATURE: 

BAROMETRIC PRES.: 

STATIC PRESSURE: 

STACK PRESSURE: 

O R I F I C E  PRESSURE: 

METER PRESSURE: 

AVERAGE CONC. (02: 
AVERAGE CONC. 02: 
AVERAGE CONC. CO: 

MOLECULAR UEIGHT: 

MOLECULAR UEIGHT: 

8841a 
1 1 1 5  hours 

1215 hours 
60.0 m i n u t e s  

1125 hours 
1135 hours 

10.0 m i n u t e s  

0.84 

49.9 sq. f ee t  

96.5 degrees F 

27.50 inches H g  

-0.55 inches H2O 
27.46 inches H g  

0.70 inches H2O 
27.55 inches H g  

95.63 inches 

1.4 percent 

18.6 percent 
9.5 PpR 

28.97 g l g - m o l e - d r y  

27.68 glg-mole-net 

.................................................................................... 
SAMPLE VELOCITY TEMPERATURE SAMPLE VELOCITY TEMPERATURE 

POINT eo H2O DF POINT H2O 'F 

t i l  0.40 208 
2 0.63 208 
3 0.69 209 
4 0.48 211 
5 0.46 212 
6 0.52 213 
7 0.50 213 
8 0.43 214 

________________________________________. 

s 1  
2 
3 
4 
5 
6 
7 
8 

... 

0.48 
0.67 
0.63 
0.54 
0.46 
0.53 
0.48 
0.45 

209 
209 
212 
215 
216 
216 
215 
215 

STACK GAS TEMPERATURE: 212.2 degrees F 672.2 d e g r e e s  R 

AVERAGE VELOCITY HEAD: 0.519 inches H2O 

STACK GAS VELOCITY: 48.6 f t l s e c  
STACK GAS A I R  F L W :  145534 a c f l m i n  92603 d s c f l m i n  



METHWS 1, 2,  3A AN0 4 
AM TEST-AIR OUALITY, INC. 

F I L E  NAME: R329\LPM4R4 
CLIENT: L o u i s i a n a - P a c i f i c  C o r p .  

LOCATION: C h i l c o ,  Idaho 
SAMPLE SITE:  RTO E x h a u s t  S t a c k  

SAMPLE DATE: A u g u s t  1 .  1995 
RUN #: 4 . M e t h o d  4 
OPERATORS: A l b e r t s o n / C l a r k  

LAB #: 
UETHW 4 START TIHE: 

METHW 4 STOP TIME: 

SAMPLE LENGTH: 
UETHW 2 START TIME: 

UETHW 2 STOP TIME: 

SAMPLE LENGTH: 

8841b 
1115 hours 
1215 hours 
60.0 m i n u t e s  

1206 hours 
1216 hours 
10.0 m i n u t e s  

lMPlNGER WEIGHTS 

F I N A L  I N I T I A L  NET 
__... _ _  ..... _..__ 
704.8 640.7 64.1 
650.1 642.7 7.4 
537.7 536.7 1.0 
840.0 834.6 5.4 

TOTAL H2O GAIN: 77.9 
TOTAL VOLUME (scf): 3.67 
PERCENT MOISTURE: 11.74 
Bus: 0.1174 

P I T O T  TUBE Cp: 

STACK DIAMETER 

STACK AREA: 

METER TEUPERATURE: 

BAROMETRIC PRES.: 

STATIC PRESSURE: 

STACK PRESSURE: 

O R I F I C E  PRESSURE: 

METER PRESSURE: 

0.84 

49.9 54. f e e t  

95.63 inches 

96.5 d e g r e e s  F 
27.50 inches Hg 
-0.52 inches H2O 
27.46 inches H g  

0.70 inches H2O 
27.55 inches H g  

I N I T .  HETER VOLUME: 342.376 
F I N A L  UETER VOLUME: 374.218 
VOLUME SAMPLED: 31 .842 
STD VOLUME (dscf): 27.625 
STD VOLUME (dscrn): 0.782 
Y FACTOR: 0.993 

AVERAGE CONC. C02: 

AVERAGE CONC. 02: 
AVERAGE CONC. CO: 
HOLECULAR YElGHT: 

MOLECULAR WEIGHT: 

1.7 p e r c e n t  

18.0 p e r c e n t  

26.4 ppn 
28.99 g/g-mle-dry 

27.70 g/g-mole-wet 

VELOCITY TEMPERATURE SAMPLE VELOCITY TEMPERATURE SAHPLE 
POINT H2O 'F POINT H2O SF 

u 1  
2 
3 
4 
5 
6 
7 
8 

0.45 
0.54 
0.62 
0.60 
0.56 
0.50 
0.50 
0.44 

211 
215 
216 
218 
221 
220 
220 
219 

_____._.._..---. 

s 1  0.49 215 
2 0.53 218 
3 0.61 219 
4 0.65 219 

0.50 220 
220 

5 
6 0.46 
7 0.49 219 
8 0.44 218 

24 

STACK GAS TEMPERATURE: 218.0 d e g r e e s  F 678.0 degrees R 
AVERAGE VELOCITY HEAD: 0.522 inches H2O 

STACK GAS VELOCITY: 49.0 f t / s e c  

STACK GAS A I R  FLOW: 146554 a c f / m i n  92460 d s c f / m i n  

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

. .  . .  

. . .  

METHODS 1 ,  2, 3A AN0 4 
AM TEST-A IR  OUALITY, INC. 

F I L E  NAME: R329\LPM4R5 LAB #: a u 2 a  
CLIENT:  L o u i s i a n a - P a c i f i c  C o r p .  M E T H M  4 START TIME: 1245 hours 
LOCATION: C h i l c o ,  Idaho METHW 4 STOP TIME: 1345 hours 
SAMPLE S ITE:  RTO E x h a u s t  S t a c k  SAMPLE LENGTH: 60.0 m i n u t e s  

SAMPLE OATE: A u g u s t  1 ,  1995 M E T H M  2 START TIME: 1250 h o u r s  

RUN #: 5 - M e t h o d  4 M E T H M  2 STOP TIME: 1300 hours 
OPERATORS: A l b e r t s o n l C L a r k  SAMPLE LENGTH: 10.0 m i n u t e s  

IMPINGER WEIGHTS 

F I N A L  I N I T I A L  NET 
._.__ _ _ _  ..-. -.--. 
772.4 704.5 67.9 
660.7 654.1 6.6 
556.6 555.9 0.7 
834.7 830.3 4.4 

TOTAL H2O GAIN: 79.6 
TOTAL VOLUME (scf): 3.75 
PERCENT MOISTURE: 12.10 
Bus: 0.1210 

I N I T .  METER VOLUME: 374.419 
FINAL METER VOLUME: 405.485 
VOLUME SAMPLED: 31.066 
STO VOLUME (dscf): 27.270 
STO VOLUME (dscm): 0.l72 
Y FACTOR: 0.993 

P I T O T  TUBE Cp: 

STACK DIAMETER 

STACK AREA: 

METER TEMPERATURE: 

BARWETRIC PRES.: 

STATIC  PRESSURE: 

STACK PRESSURE: 

O R I F I C E  PRESSURE: 

METER PRESSURE: 

AVERAGE CONC. C02: 
AVERAGE CONC. 02: 
AVERAGE CONC. CO: 

MOLECULAR UEIGHT: 

MOLECULAR WEIGHT: 

0.84 
95.63 inches 

49.9 sq. fee1 

90.0 degrees F 
27.50 inches Hg 
-0.50 inches H2O 
27.46 inches Hg 

0.70 inches H2O 
27.55 inches Hg 

1.3 percent 
15.7 percent 

20.1 pp" 
28.84 g/g-male-dry 

27.53 g/g-mole-uet 

:.:, :. : 

SAMPLE VE LOC 1 TY 

POINT 10 H2O 

u 1  0.54 
2 0.60 
3 0.66 
4 0.60 

. 5  0.57 
6 0.53 
7 0.50 
8 0.44 

TEMPERATURE 

" F  

217 
219 
220 
221 
218 
218 
218 
220 

SAMPLE 

POINT 

5 1  
2 
3 
4 
5 
6 
7 
a 

VELOCITY TEMPERATURE 

H2O "F 

0.41 209 
0.72 210 
0.73 212 
0.70 212 
0.55 212 
0.43 214 
0.45 215 
0.44 214 

STACK GAS TEMPERATURE: 215.6 d e g r e e s  F 675.6 degrees R 

AVERAGE VELOCITY HEAD: 0.550 inches H2O 
STACK GAS VELOCITY: 50.3 f t l s e c  

STACK GAS A I R  FLOW: 150614 a c f / m i n  94978 d s c f / m i n  



METHODS 1, 2, 3A AN0 4 
AM T E S T - A I R  QUALITY, I N C  

_.... 

F I L E  NAME: R329\LPM4R6 
CLIENT:  Louis iana-Paci f ic  Corp. 
LOCATION: Chitco, Idaho 
SAMPLE S I T E :  R T O  Exhaust Stack 
SAMPLE DATE: August 1, 1995 
RUN U: 6 . Method 4 
OPERATORS: A lbe r t son lc la rk  

IMPlNGER UElGHTS 

FINAL INITIAL NET 
..___ __.. _ _ -  _.___ 
772.4 704.5 67.9 
660.7 654.1 6.6 
556.6 555.9 0.7 
834.7 830.3 4.4 

TOTAL H2O GAIN: 79.6 
TOTAL VOLUME t s c f ) :  3.75 
PERCENT MOISTURE: 12.10 
Bns: 0.1210 

I N I T .  METER VOLUME: 374.419 
FINAL METER VOLUME: 405.485 
VOLUME SAMPLED: 31.066 
STO VOLUME (dscf):  27.270 
ST0 VOLUME (dscm): 0.772 
Y FACTOR : 0.993 

LAB if: 
METHW 4 START T IME:  

METHW 4 STOP TIME: 
SAMPLE LENGTH: 
METHW 2 START T I M E :  

METHW 2 STOP TIME: 
SAMPLE LENGTH: 

PITOT TUBE Cp: 
STACK DIAMETER 

STACK AREA: 

METER TEMPERATURE: 

B A R M E T R I C  PRES.: 
S T A T I C  PRESSURE: 
STACK PRESSURE: 
O R I F I C E  PRESSURE: 
METER PRESSURE: 

AVERAGE CONC. C02: 
AVERAGE CONC. 02: 
AVERAGE CONC. CO: 

MOLECULAR UElGHT: 
MOLECULAR UEIGHT: 

26 

8842b 
1245 hours 
1345 hours 
60.0 minutes 
1337 hours 
1347 hours 
10.0 minutes 

0.84 

49.9 sq. f e e t  
90.0 degrees F 

27.50 inches Hg 

-0.54 inches ~ 2 0  
27.46 inches Hg 
0.70 inches H2O 

27.55 inches Hg 

95.63 inches 

1.3 percent 
18.8 percent 
10.1 p p  

28.96 g / g - m t e - d r y  
27.63 glg-rm1e.net 

SAMPLE VELOCITY TEMPERATURE SAMPLE VELOCITY TEMPERATURE 

POINT I' H2O O F  POINT H2O * F  

v 1  0.47 218 s 1  0.44 215 
2 0.65 216 2 0.72 218 
3 0.60 216 3 0.75 218 
4 0.60 215 4 0.67 217 
5 0.46 215 5 0.52 219 
6 0.57 219 6 0.63 220 
7 0.55 220 7 0.50 220 
a 0.42 220 8 0.41 220 

___.____________________________________..~~~--.-...~~....~.~..~-----..----.---.~.~~ 

STACK GAS TEMPERATURE: 217.9 degrees F 677.9 degrees R 
AVERAGE VELOCITY HEAD: 0.555 inches H2O 

STACK GAS VELOCITY: 50.6 f t l s e c  
STACK GAS A I R  FLOU: 151360 acf /min 95113 dscf lmin 
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METHWS 1 ,  2 ,  3A AN0 4 
AM TEST-AIR QUALITY, INC. 

F I L E  NAME: R329\LPM4R7 LAB #: 8843a 
CLIENT: L o u i s i a n a - P a c i f i c  C o r p .  METHOD 4 START TIME: 1420 hours 
LOCATION: C h i L c o ,  Idaho METHOD 4 STOP TIME: 1520 h o u r s  

SAMPLE SITE:  RTO E x h a u s t  S t a c k  SAMPLE LENGTH: 60.0 m i n u t e s  

SAMPLE DATE: A u g u s t  1 ,  1995 METHW 2 START TIME: 1425 h o u r s  

RUN U: 7 . M e t h o d  4 METHW 2 STOP TIME: 1435 hours 
OPERATORS: A l b e r t s o n l C L a r k  SAMPLE LENGTH: 10.0 m i n u t e s  

IMPINGER WEIGHTS 

FINAL I N I T I A L  NET 
. . - - - -. . - -. _ _ _ _ _  
754.1 704.8 49.3 
655.0 650.1 4.9 
538.7 537.7 1.0 
844.8 840.0 4.8 

TOTAL H2O GAIN: 60.0 
TOTAL VOLUME (scf): 2.83 
PERCENT MOISTURE: 9.42 
Bus: 0.09L2 

P I T O T  TUBE Cp: 

STACK DIAMETER 

STACK AREA: 

METER TEMPERATURE: 

BARWETRIC PRES.: 

STATIC PRESSURE: 

STACK PRESSURE: 

O R I F I C E  PRESSURE: 

METER PRESSURE: 

0.84 
95.63 inches 

49.9 sq. f ee t  

89.5 degrees F 

27.50 inches Hg 
-0.60 inches H2O 

27.46 inches Hg 
0.70 inches H2O 

27.55 inches Hg 

I N I T .  METER VOLUME: 405.800 AVERAGE CONC. C02: 1 .O percent 

FINAL METER v o L u n E :  436.775 AVERAGE CONC. 02: 19.3 percent 
VOLUME SAMPLED: 30.975 AVERAGE CONC. CO: 4.1 pp” 

STO VOLUME (dscf): 27.215 MOLECULAR UEIGHT: 28.93 g / g - m o l e - d r y  

STD VOLUME (dscm) :  0.771 MOLECULAR UEIGHT: 27.90 g / g - m o l e - u e t  

Y FACTOR: 0.993 

~~ 

SAMPLE VELOCITY 

POINT “ H2O 

u t  0.40 
2 0.64 
3 0.58 
4 0.57 
5 0.55 
6 0.59 
7 0.52 
8 0.47 

TEMPERATURE 

‘F 

217 
216 
217 
218 
218 
217 
216 
215 

SAMPLE 

POINT 

s 1  
2 
3 
4 
5 
6 
7 
8 

VELOCITY TEMPERATURE 

H2O “F  

0.40 209 
0.63 212 
0.62 212 
0.67 21 1 
0.50 211 
0.63 214 
0.58 218 
0.53 217 

STACK GAS TEMPERATURE: 214.9 d e g r e e s  F 674.9 d e g r e e s  R 

AVERAGE VELOCITY HEAD: 0.552 inches H2O 

STACK GAS A I R  FLOW: 149872 a c f / m i n  97467 d s c f l m i n  

STACK GAS VELOCITY: 50.1 f t1sec 
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METHWS 1 ,  2, 3A AN0 4 
AM TEST-AIR QUALITY, INC. 

F I L E  NAME: R329\LPM4R8 
CLIENT: L o u i s i a n a - P a c i f i c  Carp. 

LOCATION: C h i l c o , '  Idaho 
SAMPLE S I T E :  RTO E x h a u s t  S t a c k  

SAMPLE DATE: A u g u s t  1, 1995 
RUN #: a - method 4 

OPERATORS: A L b e r t s o n l C l a r k  

IMPINGER WEIGHTS 

F I N A L  I N I T I A L  NET 
_.._. _._._ _. ___._ 
754.1 704.8 49.3 
655.0 650.1 4.9 
538.7 537.7 1 .o 

TOTAL 1120 GAIN: 60.0 
TOTAL VOLUME (sc f ) :  2.83 
PERCENT MOISTURE: P.42 
BUS: 0.0942 

844.8 840.0 4 . 8  

INIT. METER VOLUME: 405.800 
F I U A L  METER VOLUME: 436.775 
VOLUME SAMPLED: 30.975 
STO VOLUME (dscf): 27.215 
STO VOLUME (dscm):  0.771 
Y FACTOR: 0.993 

L A 8  (I: 
METHW 4 START TIME: 

METHW 4 STOP TIME: 

SAMPLE LENGTH: 

METHW 2 START TIME: 

METHW 2 STOP TIME: 

SAMPLE LENGTH: 

P I T O T  TUBE Cp: 

STACK DIAMETER 

STACK AREA: 

METER TEMPERATURE: 

B A R M E T R I C  PRES.: 

STATIC PRESSURE: 

STACK PRESSURE: 
O R I F I C E  PRESSURE: 

METER PRESSURE: 

AVERAGE CONC. C02: 
AVERAGE CONC. 02: 
AVERAGE CONC. CO: 

MOLECULAR WEIGHT: 

MOLECULAR WEIGHT: 

a a m  
1420 hours 

1520 hours 
60.0 m i n u t e s  

1506 hours 
1516 hours 
10.0 m i n u t e s  

0.84 
95.63 inches 
49.9 sq. feet  
89.5 degrees F 

27.50 inches Hg 

-0.60 inches HZO 

27.46 inches ng 

0.70 inches H2O 
27.55 inches H g  

1.1 percent 

18.2 percent 

7.0 PPI 
28.90 g/g-mle-dry  

27.88 g / g - m l e - u e t  

~~~~~ 

SAMPLE VELOCITY TEMPERATURE SAMPLE VELOCITY TEMPERATURE 

POINT 1' H2O O F  POINT 01 H2O S F  

w 1  0.45 
2 0.58 
3 0.63 
4 0.60 
5 0.60 
6 0.58 
7 0.51 
a 0.48 

__________.._._._.________ 

216 
220 
220 
208 
221 
220 
219 
218 

s 1  0.50 213 
2 0.64 216 
3 0.80 219 
4 0.72 220 
5 0.55 219 
6 0.54 220 
7 0.50 220 
8 0.48 219 

STACK GAS TEMPERATURE: 218.0 degrees F 678.0 d e g r e e s  R 
AVERAGE VELOCITY HEAD: 0.569 inches H2O 
STACK GAS VELOCITY: 51.0 f t l s e c  

STACK GAS A I R  FLOW: 152592 a c f / m i n  98778 d s c f / r n i n  
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METHMS 1 ,  2 ,  3 A  AN0 4 
AH TEST-AIR PUALITY, INC. 

. . .  

:. :.:. .. . .  

F I L E  NAME: R329\LPM4R9 

CLIENT: L o u i s i a n a - P a c i f i c  C o r p .  

LOCATION: C h i l c o ,  Idaho 

SAMPLE S I T E :  RTO E x h a u s t  S t a c k  

SAMPLE DATE: A u g u s t  1 ,  1995 
RUN #: 9 - M e t h o d  4 
OPERATORS: A l b e r t s o n I C l a r k  

lUPlNGER UElGHTS 
F I N A L  I N I T I A L  NET 
__._. _..__._ ~ _ _ _ _  
812.7 772.4 40.3 
664.3 660.7 3.6 
557.0 556.6 0.4 
840.0 834.7 5.3 

TOTAL H2O GAIN: 49.6 
TOTAL VOLUUE (scf) :  2.34 
PERCEUT MOISTURE: 8.04 
BUS : 0.0804 

IniT. METER VOLUME: 437.080 
FINAL METER VOLUUE: 467.827 
VOLUME SAnPLEO: 30.747 
STD VOLUME (dscf): 26.757 
STD VOLUUE (dscrn): 0.758 
Y FACTOR: 0.993 

LAB 11: 
M E T H M  4 START TIME: 

M E T H M  4 STOP TIME: 

SAMPLE LENGTH: 

METHW 2 START TIME: 

M E T H M  2 STOP TIME: 

SAMPLE LENGTH: 

P I T O T  TUBE cp: 
STACK DIAMETER 
STACK AREA: 

METER TEMPERATURE: 

BAROHETRIC PRES.: 

S T A T I C  PRESSURE: 

STACK PRESSURE: 

O R I F I C E  PRESSURE: 

METER PRESSURE: 

AVERAGE CONC. C02: 
AVERAGE CONC. 02: 
AVERAGE CONC. CO: 
MOLECULAR UEIGHT: 

MOLECULAR WEIGHT: 

a844a 
1545 hours 
1645 hours 

60.0 m i n u t e s  

1550 hours 
1600 hours 
10.0 m i n u t e s  

0.84 

49.9 sq. feet 
94.8 degrees F 

27.50 inches Hg 
-0.53 inches H2O 
27.46 inches Hg 

0.70 inches H2O 
27.55 inches H g  

95.63 inches 

0.9 percent 
19.4 percent 

3.6 ppn 
28.92 g l g - m o l e - d r y  

28.04 glg-mole-uet 

SAMPLE 

POINT 

Y 1  

2 
3 
4 
5 
6 
7 
8 

VELOCITY TEMPERATURE 

H2O DF 

0.49 215 
0.58 215 
0.66 217 
0.60 217 
0.57 218 
0.49 218 
0.52 219 
0.50 220 

SAMPLE 

POINT 

5 1  
2 
3 
4 
5 
6 
7 
a 

VELOCITY TEMPERATURE 

H20 ‘F 

0.46 217 
0.65 217 
0.71 216 
0.54 218 
0.56 220 
0.62 220 
0.55 220 
0.43 218 

STACK GAS TEMPERATURE: 217.8 degrees F 677.8 d e g r e e s  R 
AVERAGE VELOCITY HEAD: 0.556 inches H2O 
STACK GAS VELOCITY: 50.2 f t / s e c  
STACK GAS A I R  FLOV: 150299 a c f l m i n  98820 d s c f l m i n  
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METHmS 1 ,  2 ,  3A AN0 4 
A H  TEST-AIR OUALITY, INC. 

F I L E  NAME: R329\LPM4R10 LAB #: 8844b 
CLIENT: L o u i s i a n a - P a c i f i c  C o r p .  M E T H M  4 START TIME: 1545 hours 
LOCATION: C h i l c o ,  I d a h o  METHM) 4 STOP TIME: 1645 hours 

SAMPLE S I T E :  RTO E x h a u s t  Stack SAMPLE LENGTH: 60.0 m i n u t e s  

SAMPLE DATE: A u g u s t  1 ,  1995 M E T H M  2 START TIME: 1635 hours 

RUN #: 10 - M e t h o d  4 METHW 2 STOP TIME: 1645 hours 

OPERATORS: A l b e r t r o n / C l a r k  SAMPLE LENGTH: 10.0 m i n u t e s  

IMPINGER WEIGHTS 

F I N A L  I N I T I A L  NET 
___.. .___.. ~ -.--- 
812.7 m . 4  40.3 
664.3 660.7 3.6 
557.0 556.6 0.4 
840.0 834.7 5.3 

TOTAL H2O GAIN: 49.6 
TOTAL VOLUME (scf 1: 2.34 
PERCENT UOISTURE: 8.04 
Bus: 0.0804 

P I T O T  TUBE Cp: 
STACK DIAMETER 

STACK AREA: 

METER TEMPERATURE: 

BAROHETRIC PRES.: 

STATIC PRESSURE: 

STACK PRESSURE: 

O R I F I C E  PRESSURE: 

METER PRESSURE: 

0.84 

49.9 sq. f ee t  
94.8 d e g r e e s  F 

27.50 inches Hg 

-0.57 inches H2O 
27.46 inches Hg 
0.70 inches H2O 

27.55 inches Hg 

95.63 inches 

AVERAGE CONC. C02: 1.0 p e r c e n t  

AVERAGE CONC. 02: 19.6 percent 

MOLECULAR WEIGHT: 28.94 g / g - m o l e - d r y  

MOLECULAR WEIGHT: 28.06 g i g - m o l e - n e t  

INIT. METER VOLUUE: 437.080 
FINAL UETER VOLUME: 467.827 
VOLUME SAMPLED: 30.747 AVERAGE CONC. CO: 2.7 PP 

STO VOLUME (dscm):  0.758 
STD VOLUME (dscf): 26.757 

Y FACTOR: 0.993 

Y 1  0.45 217 
2 0.58 217 
3 0.62 217 
4 0.60 217 
5 0.55 215 
6 0.56 215 
7 0.53 214 
8 0.46 214 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . . . ~ ~ . ~ ~ ~ ~ ~ ~ ~ ~ ~ . .  .. 

s 1  
2 
3 
4 
5 
6 
7 
8 

0.49 218 
0.66 220 
0.79 220 
0.70 219 
0.52 219 
0.53 218 
0.55 218 
0.55 218 

STACK GAS TEMPERATURE: 217.3 d e g r e e s  F 677.3 d e g r e e s  R 
AVERAGE VELOCITY HEAD: 0.568 inches H2O 

STACK GAS VELOCITY: 50.7 f t / sec  

STACK GAS A I R  FLOY: 151873 a c f / m i n  99927 d s c f / m i n  
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METHOOS 1, 2, 3A AND 4 
AM TEST-AIR W A L I T Y ,  INC. 

-. 
.. 

:_ , -. 

. . . .  

F I L E  NAME: R329\LPM4Rll 
CLIENT: L o u i s i a n a - P a c i f i c  C o r p .  

LOCATION: C h i l c o ,  Idaho 
SAMPLE S I T E :  RTO E x h a u s t  S t a c k  

SAMPLE DATE: August 1, 1995 
RUN U: 1 1  . M e t h o d  4 
OPERATORS: A l b e r t s o n / C l a r k  

IMPINGER WEIGHTS 

FINAL I N I T I A L  NET 
...._ __.._.- ...-- 
803.1 754.1 49.0 
661.1 655.0 6.1 
539.5 538.7 0.8 
849.9 844.8 5.1 

TOTAL H20 GAIN: 61 .O 
TOTAL VOLUME tscf) :  2.88 
PERCENT MOISTURE: 9.77 
Bus: 0.0977 

INIT. METER VOLUME: 469.796 
F I N A L  METER VOLWE: 500.580 
VOLUME SAMPLED: 30.784 
STO VOLUME (dscf) :  26.572 
STD VOLUME (dscm):  0.753 
Y FACTOR: 0.993 

LAB U: 
METHW 4 START TIME: 
METHOO 4 STOP TIME: 

SAMPLE LENGTH: 

METHW 2 START TIME: 

METHW 2 STOP TIME: 

SAMPLE LENGTH: 

P I T O T  TUBE Cp: 

STACK DIAMETER 

STACK AREA: 

METER TEMPERATURE: 

BAROMETRIC PRES.: 

S T A T I C  PRESSURE: 

STACK PRESSURE: 

O R I F I C E  PRESSURE: 

UETER PRESSURE: 

AVERAGE CONC. C02: 
AVERAGE CONC. 02: 
AVERAGE CONC. CO: 

MOLECULAR WEIGHT: 

MOLECULAR WEIGHT: 

8845a 
1715 hours 
1815 hours 
60.0 m i n u t e s  
1720 hours 

1730 hours 
10.0 m i n u t e s  

0.84 

49.9 sq. feet 
97.3 degrees F 

27.40 inches Hg 

-0.52 inches H2O 
21.36 inches Hg 

0.70 inches H2O 
27.45 inches H g  

95.63 inches 

1.2 percent 
19.4 percent 

3.7 PPn 
28.97 g / g - m o l e - d r y  

27.90 g / g - m o l e - n e t  

u 1  
2 
3 
4 
5 
6 
7 
8 

0.50 216 
0.62 216 
0.62 217 
0.65 217 
0.55 217 
0.59 218 
0.52 218 
0.48 217 

5 1  
2 
3 
4 
5 
6 
7 
8 

0.53 219 
0.57 219 
0.67 220 
0.72 220 
0.53 220 
0.59 221 
0.57 220 
0.16 219 

STACK GAS TEMPERATURE: 218.4 d e g r e e s  F 678.4 d e g r e e s  R 
AVERAGE VELOCITY HEAD: 0.571 inches H2O 
STACK GAS VELOCITY: 51.2 f r l sec  
STACK GAS A I R  FLOW: 153108 a c f / m i n  98335 d s c f / m i n  
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METHWS 1 ,  2 ,  3A AN0 4 
AM TEST-AIR QUALITY, INC 

. .  

. -  

. .  .. 

F I L E  NAME: R329\LPM4R12 
CL I EN1 : 

LOCATION: C h i l c o .  I d a h o  

SAMPLE S ITE:  RTO E x h a u s t  S t a c k  

SAMPLE DATE: A u g u s t  1 ,  1995 
RUN #: 12 - M e t h o d  4 
OPERATORS: A l b e r t s o n l C l a r k  

L o u i s i a n a - P a c i f i c  Corp .  

IMPINGER WEIGHTS 

F I N A L  I N I T I A L  NET 
...__ ..__.-_ -.--. 
803.1 754.1 49.0 
661.1 655.0 6.1 
539.5 538.7 0.8 
849.9 844.8 5.1 

TOTAL H20 GAIN: 61 .O 

TOTAL VOLUME (scf ) :  2.88 
PERCENT MOISTURE: 9.73 
Bus: 0.0973 

I N I T .  METER VOLUME: 469.796 
F I N A L  METER VOLUHE: 500.580 
VOLUUE SAMPLED: 30.784 
STD VOLUME (dscf): 26.669 
STD VOLUME (dscm): 0.755 
Y FACTOR : 0.993 

LAB #: 
METHOO 4 START TIME: 

METHW 4 STOP TIME: 

SAMPLE LENGTH: 

METHOO 2 START TIME: 

METHOO 2 STOP TlUE: 

SAMPLE LENGTH: 

P ITOT TUBE Cp: 

STACK DIAMETER 

STACK AREA: 

METER TEMPERATURE: 

BAROMETRIC PRES.: 

STATIC  PRESSURE: 

STACK PRESSURE: 

O R I F I C E  PRESSURE: 

METER PRESSURE: 

AVERAGE CONC. C02: 
AVERAGE CONC. 02: 
AVERAGE CONC. CO: 

MOLECULAR UEIGHT: 

MOLECULAR WEIGHT: 

8845b 
1715 hours 
1815 hours 
60.0 m i n u t e s  

1805 hours 
1815 hours 
10.0 m i n u t e s  

0.84 

49.9 sq. f e e t  
97.3 degrees F 

27.50 inches H g  

-0.55 inches H2O 
27.46 inches Hg 

0.70 inches H2O 

27.55 inches Hg 

95.63 inches 

1.2 percent 

4.7 P P  

19.4 percent 

28.97 g l g - m o l e - d r y  

27.90 g l g - m o I e . n e t  

SAMPLE 

POINT 

w 1  
2 
3 
4 
5 
6 
7 
8 

VELOCITY 

I* H2O 

0.42 
0.61 
0.66 
0.52 
0.50 
0.54 
0.56 
0.45 

TEMPERATURE 

'F 

210 
210 
212 
213 
215 
215 
216 
215 

SAMPLE 

POINT 

5 1  
2 
3 
4 
5 
6 
7 
8 

VELOCITY TEMPERATURE 

In H2O 'F 

0.50 214 
0.80 216 
0.68 216 
0.68 217 
0.54 216 
0.59 216 
0.48 216 
0.44 215 

STACK GAS TEMPERATURE: 214.5 degrees F 674.5 degrees R 

AVERAGE VELOCITY HEAD: 

STACK GAS VELOCITY: 

STACK GAS A I R  FLOW: 

0.556 inches H2O 
50.3 f t l s e c  

150402 a c f / m i n  97534 d s c f / m i n  
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STACK GAS TEMPERATURE CWPARISON 

AM TEST - A I R  QUALITY,  I N C .  

F I L E  NAME: R329\LPTEMP 

CLIENT:  L o u i s i a n a - P a c i f i c  C o r p o r a t i o n  

LOCATION: C h i l c o ,  I d a h o  

SAMPLE S I T E :  RTO E x h a u s t  S t a c k  

RUN# _ _ _ _  
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

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

AH TEST 

TEMPERATURE 

D F  

217.2 
211.1 
212.2 
218.0 
215.6 
217.9 
214.9 
218.0 
217.8 
217.3 
218.4 
214.5 

LOUISIANA 

P A C I F I C  

TEMPERATURE 

O F  

216.0 
214.8 
217.6 
216.2 
228.0 
222.4 
220.0 
219.7 
222.5 
214.1 
217.2 
222.7 

____.___... 
OIFFERENCE 

-1.2 
3.7 
5.4 

-1.8 
12.4 
4.5 
5.1 
1.7 
4.7 

-3.2 
-1.2 
8.2 
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. .  
DOILY SUNPIORY REPORT 

RTO Stack  HOURLY FlUERFIGES 
LOUISIONO F'OCIFIC 

Chilco, I D  

0 : o o  t o  1:oo 
1:oo t o  2:oo 
2:OO t o  3:OO 
3:00 t o  4:OO 
4:oo t o  5:oo 
5:00 t o  6:OO 
6:OO t o  7:OO 
7:OO t o  8:OO 
8:00 t o  3 : O O  
3 : O O  t o  1O:OO 

1o:oo t o  11:oo 
11:oo t o  12:oo 
12:OO t o  13:OO 
13:OO t o  14:OO 
14:OO t o  15:OO 
15:OO t o  16:OO 
16:OO t o  17:OO 
17:OO t o  18:OO 
'9:OO t o  13:OO 

1 :oo  t o  20:oo 
20:oo t o  21:oo 
21:oo t o  22:oo 
22:OO t o  23:OO 
23:OO t o  24:OO 

Overages 

0:oo t o  12:oo 
12:OO t o  24:OO 
0:OO t o  24:OO 

12.6 
10.5 
12.4 
15.8 
6.7 
6.7 
8. 7 
15.9 
18.3 
20.3 
6.5 
9.0 

24.1 
11.1 
3.9 
4.8 
3.1 
4.5 
0. ow 
0. o* 
0. ox  
0. o* 
0. or 
0. or 

12.0 
8.6 
10.9 

137.3 
133.0 
134.6 
139.4  
137.4 
137.8 
133.3 
141.7 
140.9 
138.3 
142.0 
140.1 
140.5 
144.6 
144.3 
140.0 
145.6 
146.0 
0. o x  
0. ox 
0. o* 
0. or 
0. o* 
0. or  

139.0 
143.5 
140.5 

202. a 
201.3 
201.4 
203.2 
202.8 
200.7 
204.3 
208. 6 
214.5 
218.0 
215.7 
217.1 
222.8 
223.8 
220.2 
213.6 
216.2 
217.3 
0. o* 
0. or 
O.O* 
o.o* 
0. o* 
0. o* 

207.5 
220.1 
211.7 

5.352 
4.542 
5.130 
6. 83t 
2.877 
2.877 
3.740 
6.921 
7.839 
8.817 
2.810 
3.810 
%lo.  207 
4.817 
1.704 
2.023 
1.380 
1.331 
0. OOO* 
0. O O O X  
0. ooo* 
0. ooo* 
0. ooo* 
0. ooo* 

5.1 
3.7 
4.7 

. . .  . .  



4.3 
DAILY CO SUddRRY REPORT 

Hour 01 10.7 0 
H o w  11 11.3 0 
H o w  21 10.3 0 
Hoi1.r 31 15.7 0 
Hour 41 3.5 0 
Hour 51 3.3 0 
Hour 61 3.0 0 
H0u.r 71 13.6 0 
Hour 81 13.6 0 

12.0 0 
10.2 0 
10.5 0 
15.8 0 

6.0 0 
5.1 0 
7.8 0 

13.1 0 
16.7 0 

13.1 0 
10.1 0 
14.2 0 
20.7 0 

4.8 0 
3.5 0 

14.5 0 
14.1 0 

8.6 o 

14.5 0 I 12.6 
3.7 0 I 10.5' 

14.0 0 I 12.4 
11.1 0 I 15.8 
6.7 0 I 6.7 
8.4 0 I 6.7 
3.3 0 I 8.7 

22.3 0 I 15.3 

Hour 31 13.4 0 I 33.7 0 19.6 0 

Hour 11 I 

Hour 13 I l f . 6  0 I 11.7 0 0 

3.5 0 Hour 15 I a& 0 

.ou'r 171 3.4 0 I 0 I m 4 . 5  0 I 6.0 0 I 4.5 
H0u.r 181 a 0 I m?,/ 0 I -1.0 -1 I -1.0 -1 I -1.0 
Hour 191 -1.0 -1 I -1.0 -1 I -1.0 -1 I -1.0 -1 I -1.0 

Hour 101 a 9 . 1  

Hour 141 0 I a 0 - 3 . 9 0  

Your 161 .o 3,ao  I 3.0 0 a 0 

Hour 121 E 
8 0 I 

Hour 201 -1.0 -1 I -1.0 -1 I -1.0 -1 I -1.0 -1 I -1.0 
Hour 211 -1.0 -1 I -1.0 -1 I -1.0 -1 I -1.0 -1 I -1.0 
Hour 221 -1.0 -1 I -1.0 -1 I -1.0 -1 I -1.0 -1 I -1.0 
Hour 231 -1.0 -1 I -1.0 -1 I -1.0 -1 I -1.0 -1 I -1.0 

18.3 
20.3 

6.5 
9.0 

24.1 
11.1 
3.3 
4.8 
3.1 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

-1 
-1 
-1 
-1 
-1 
-1 

. .... : 
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D O I L Y  FLOW SUllflRRY REPORT 

RTO Stack. FLOW kcfm F I F T E E N  I I INUTE OVEROGES 

C h i l c o ,  I D  

TODO'i'S DOTE: 08-01-1335 REF'ORTING PERIOD 

. :. 

LOU I S  I ANO F'OC I F I C  

T I b E :  18:31:07 DRY: h g u s t  1 

I f ' e r i o d  I 15 I 30 I 45 I 60 I Hr .  N G .  I 
I I Read. S t a t . 1  Read.  5 t a t . I  Read. Sta t .1  Read. S ta t .1  Head. Sta l  

.-. 
Hour 0 I 133.0 
Hoivr 1 I 141. 1 
Hour 2 I 136.1 
Hour 31 133.6 
Hour 41 136.9 
Hoiw 5 I 130.6 
Hour 61 138.3 
Hour 71 140.5 
Hour 81 139.9 

. .  

Hour 31 141.4 
Hour 10 I 
Hour 111 135.2 
Hour 121 
Hour 131 142.9 
Hour 141 144.8 

'Your 161 146.0 
.- Hour 151 

.lour 171 147.0 
 HOW^ 18 I 

, . Hour 131 -1.0 
. Hour 201 -1.0 

Hour 211 -1.0 
H o w  221 -1.0 
Hour 231 -1.0 

136.6 0 
141.1 0 
132.2 0 
142.1 0 
134.2 0 
138.5 0 
138.0 0 
141.3 0 
141.5 0 

136.4 
123.8 
134.1 

140.7 
140.3 
139.7 
143.2 
141.9 

138.0 

0 I 137.3 0 I 135.8 

0 1  
0 I 140.6 0 I 141.4 

0 I 141.9 

0 I 136.7 0 I -1.0 
-1 I -1.0 -1 I -1.0 
-1 I -1.0 .-1 I -1.0 
-1 I -1.0 -1 I -1.0 
-1 I -1.0 -1 I -1.0 
-1 I -1.0 -1 I -1.0 

0 I 137.3 
0 I 1.33.8 
0 I 136.1 
0 I 137.6 
0 I 137.9 
0 I 141.7 
0 I 141 .1  
0 I 141.9 
0 1 140.3 
0 I 140.3 
0 I 136.8 
0 I 143.1 

0 I j144.9' 
0 I 146.8 

0 I 146.6 
0 I 147.3 

-1 I -1.0 
-1 I -1.0 
-1 I -1.0 
-1 I -1.0 
-1 I -1.0 
-1 I -1.0 

0 I= 

0 IW 

0 I 137.3 
0 I 133.0. 
0 I 134.6 
0 I 133.4 
0 I 137.4 
0 I 137.8 
0 I 139.3 
0 I 141.7 
0 I 140.3 
0 I. 138.3 
0 I 142.0 
0 I 140.1 
0 I 140.5 
0 I 144.6 
0 I 144.3 
0 I 140.0 
0 I 145.6 
0 I 146.0 

-1 I -1.0 
-1 I -1.0 
-1 I -1.0 
-1 I -1.0 
-1 I -1.0 
-1 I -1.0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

-1 
-1 
-1 
-1 
-1 
-1 
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D R I L Y  TEUP SUUIIRRY REPORT 

RTO Stack TEUP Deg-F F I F T E E N  UINUTE AUERRGES 
LOUISIRNA P A C I F I C  

C h i l c o ,  I D  

T O D A Y ' S  DATE: 08-01-1375 REPORTING PERIOD 
TINE:  18:31:37 DCIY: August 1 ........................................................................ 

15 I 30 I 45 I €0 I Hr. FIUG. I IPe r iod  I 
I I Read. S t a t .  

Hour 01 200.8 0 
Hoiir 1 I 203.0 0 
H o w  2 I 200.4 0 
Hour 31 202.4 0 
Hour 41 205.0 0 
Hour 51 202.4 0 

, .  Hour €1 204.0 0 
Hour 71 206.9 0 
Hour 81 213.2 0 

------_-_____________ 

.. 

Hour 91 216.3 
Hour 101 
Hour 111 217.0 
Hour 121 r216.21 
Hour 131 224.7 
Hour 141 220.9 
Hour 15 I 
' b u r  161 217.3 
.lour 171 218.3 
Hour 18 I r222.77 
Hour 191 -1.0 

Read. Stat. 

202.7 0 
201.6 n 
201.1 0 
202.4 0 
204.1 0 
200.8 0 
205.1 0 

202.7 0 I 204.8 0 I 202.8. 
200. 5 0 I 200.2 0 I 201.3 
201.6 0 I 202.4 0 I 201.4 
202.7 0 I 205.3 0 I 203.2 
201.4 0 I 200.6 0 I 202.8 
139.3 0 
204.3 0 

207.3 0 I 208.5 0 
215.9 0 I 214.1 0 

0 219.1 0 I 219.2 

0 
0 219.2 0 I 227.9 
0 I 225.4 0 1 /222.4 

0 I 217.5 0 I 218.6 
0 I 215.3 0 11214.11 
0 I- 0 I 215.8 
0 I 225.0 0 I -1.0 

-1 I -1.0 -1 I -1.0 

0 ,;;a:; ; f 

0 I E 2 0 . 0  0 I 220.0 

0 
0 
0 
0 
0 
0 
0 
0 
0 

-1 
-1 

~~ 

200.4 0 I 200.7 
203.3 0 I 204.3 
211.5 0 I 208.6 
214.7 0 I 214.5 
217.2 0 I 218.0 
217.0 0 I 215.7 
216.2 0 I 217.1 

0 I 222.8 
222.6 0 I 223.8 
220.0 0 I 220.2 1222.51 0 I 213.6 
217.9 0 I 216.2 
220.5 0 I 217.9 

-1.0 -1 I -1.0 
-1.0 -1 I -1.0 

Hour 201 -1.0 -1 I -1.0 -1 I -1.0 -1 I -1.0 -1.1 -1.0 
Hour 211 -1.0 -1 I -1.0 -1 I -1.0 -1 I -1.0 -1 I '  -1.0 
Hour 221 -1.0 -1 I -1.0 -1 I -1.0 -1 I -.1.0 -1 I. -1.0 
Hour 231 -1.0 -1 I -1.0 -1 I -1.0 -1 I -1.0 -1 I -1.0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

-1 
-1 
-1 
-1 
-1 
-1 
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P.JvTE3 
A I R  [ I U A L I T Y .  I N C  

Cgas = (C - Co) * (Cma/(Crn - Co) 

where: 

C,,, = Effluent gas concentration, dry basis, pprn 

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

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

C,, = Actual concentration of the upscale calibration gas, ppm 

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

for the zero gas,.ppm 

for the upscale calibration gas, pprn 

= [ m P P m  - m1* rm/m -MI 
= a ppm & (bias corrected) 

, ... ... 
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Example Calculation of Gaseous Carbon Monoxide (CO) Emissions 
+- Client: bU/k/Q!, - @ p ) i J c  brDl, r%f /n/i 

Location: (‘h/ ;kA: I d d o  4 

Site Location: no hk, ,#/15f rn f/K 
c- Run#: J 

Date: !///qT 

Emission Concentration Results 

instrument averaged u p m  carbon monoxide (CO) during the run 

ppm * ( 2 0 . 9  - % 0 2 1  = 4/11 p p m  co a -% 02 
(20.9 - __ % 0 2 )  

22.414 L/g-mole 293.15 OK 1 m3 l o 6  ppm 
a ppm * 28.01 q/q - m o l e  * 273.15 * lo00 1 1 = n2.7 g/m3 co 

Emission Rate Results 

1 m3- + 94938 dscf 60 0 + 1 lb . =  8.3 lb/hr CO 
35.31 f t 3  min hr 453.6 g 

0.023s/m3 * 

f.3 lb f 24 365 1 ton =,Th.!i tons/yr CO 
hr day yr 2000 lbs 



CONTINUOUS EMISSION MONITORING SYSTEM (CEMS) 
sy 

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

fro ~xhk f . i ; f ac l :  
Client L.l,j/j/h;y;d-,/&,' f ir ,  h p z . f i ? I  Location &/)PA ,341 ?/I 

~i.b,n yTnnn,w't 

I/ c 'i.. /'. L ((4 

Monitor Manufacturer ?Lr/qo Fn v / ~ f i r ~ / ~ ~ ~ ~ ; ~ i  Model No. 48 
Type of Monitor ( 0 2 ,  S02, NOx, CO etc.) 

Unit o f  Measurement (%, ppm, wet  or dry basis) 

CEMS Emission Standard (provide units) 

Measurement Principle (NDIR, ultraviolet, etc.) 

Monitor System Type (extractive or in-situ) 

Range of Instrument &5()DQp? Span Gas Concentration y5opn 

j;!>;q 
< I  I 

7. I &i/ii ' / 

/ i  1 ,  

c ,  Sum of the Differences 

(Sum of the Differences12 

Runs 5: 8,Wd & were rejected. 

d 00 

/ 



EXAMPLE CALCULATION 
CONFIDENCE COEFFICIENT AND RELATIVE ACCURACY 

CONTINUOUS EMISSION MONITORING SYSTEM (CEMS) 
AM TEST - AIR QUALlTY, INC. 

P JO f %ha& S2d 
Inll1.S 

r f  
Client mi - ~ o y c .  Lcf,nwaF&i Location WOJ in 

Confidence Coefficient = CC 

t,975 = 2.306 

n = 9  

Xi = difference 

Confidence __ 
Coefficient = t.975 d n  ( Xi.2) - ( xi)' 

C '  d 

b 

%Accuracy = IMean of the Differences1 + CC 
Mean of Reference Method Values 100% 

a 

b 

Accuracy = /Mean of the Differences1 + CC 
(conc. basis) 

0 2  RATA Onlv: 

Maximum Difference during RATA = ,Mu' 



EXAMPLE CALCULATION SHEET 
€PA METHODS 1,2,3A AND 4 

5b 

Molecular weiqht - Equation 3-2 
M i  = 0.440*(/,3COz) +0.320*usd_%Oz) + 0 . 2 8 0 * ( 1 0 0 % - ~ / , 3 C 0 2 -  /Eg %Oz(%CO+%Nz)) 

= a$,q(o g/g-mole ( d ~ )  

i = Md * (I-aWs) + 18.0 * E,, = a g / g - r n o l e  (I - O,/a/u ) + 18.0 g/g-mole * dJ//afl 
%CO,= ?/@ F, = (20.9- )%O,/ = 2z63 g/g-mole (wet) 

Stack qas velocity and volumetric flow rate - Equation 2-9 and 2-10 

JS = 85.49 * Cp' ?IAP * Ts / (Ms * Ps) 

.)sd = 3600 (1 - Bws) * v s  * As * vs ld /Ts )  * (ps / psld) / 60 min/hr 
:. > 

Qsd = 3600 (1 - w) * a f t / s e c  * %?9 ftz (5280 ~/&yp R) * (3 Hg 29.92"~g)  60 
ik95.L3 'ltllvv 

= 95/13 dscf/min (dry standard cubic feet per minute) 

-cfm = 50,(0 ft/sec * qq 9 f t z *  60 sec/min 

= /5/.3u acfm (actual cubic feet per minute) 

;akinetic variation - Equation 5-8 
..= 0.09450 * Vm,Id ' T, + [P, * V, * sample time * An * ( I  -Bw,)] 

I of the above numbered equations are from the 40 CFR 60 and assume English units. 
irbh\f:\lvord\b-PIaic\Mo ,lnl-l 

MJ 
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CONTINUOUS EMISSION MONITORING SYSTEM (CEMS) 

Sum of the Differences 

[Sum of the Differences12 Id 312dD5J/ 

Type of Monitor ( 0 2 ,  SO2, NOx, CO etc.) flow 

c 372 $3 
I 

Unit of Measurement I % ,  ppm, wet or dry basis) @[fir 
CEMS Emission Standard (provide units) 

Measurement Principle (NDIR, ultraviolet, etc.) LL( fm5 O n i C  
. ,: 

Monitor System Type (extractive or in-situ) 

Range of Instrument Span Gas Concentration 

RELATIVE ACCURACY TEST 

. 



.J q, 
:. . .  . . .  EXAMPLE CALCULATION 

CONFIDENCE COEFFICIENT A N D  RELATIVE ACCURACY 
CONTINUOUS EMISSION MONITORING SYSTEM (CEMS) 

AM TEST - AIR QUALlTY, INC. 

mo E X h ~ ~ T ~ ~ ~  
Client ~ ~ , , , s , , ~ ~ ~ ~ - ~ ~ , ~ ' f , ~ ,  &ym rG.zLl Location [ ] q ~ ) ~ f i , ~ & j , $ f i  

I 

Date i?ii , /  i 9 5  

Confidence Coeff icient = CC 

t.,,, = 2.306 

n = 9  

Xi = difference 

Confidence _- 

n- 

= t.975 -xi2 I - ( xi)' 
C d 

-- Coefficient 

%Accuracy  = 
b 

]Mean o f  the Differences! + CC 
Mean of Reference Method Values 100% 

a 

b 

Accuracy = /Mean  o f  the Differences I + CC 
(conc. basis) 

0 2  RATA Onlv: 

Maximum Difference during RATA = I 



STACK SCHEMATIC AND LOCATION OF SAMPLE POINTS 

1 

Traverse 
Poin c 

t 

1 

Location Zb 

- 
2 3 4 5 6 

Traverse Pout 
Location from 

Stack I.D. C O l  urn Distance outside of Port  
Fractional 
Percent of 
Stack I.D. inches 2 x 3  r columns 4 + 5 

Sampling Location Kx Ob<,. f 

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

Inside of near wall to outside 
of port (distance, Y )  I;. 25 6 

Stack I.D. (distance X - distance Y) 
- .  ._ 

... . 

J 

hematic of Sampling 
Location 

10 

11 

1 2  

CROSS SECTION 

c 

~~ 

STACK, CONTROL DEVICE A N D  PROCESS 
FLOW D I A G M  

1 y A&- 

I 
I !  

I 



__ 

4.5, 
O f  - Page  - METHOD 4 AND AIRFLOW SAMPLING DATA SHEET 8840 

C l i e n t  
m c a t i i & $ , , E  
Samplcj Si,te 

. .  
Date  8 - \ - ' i \  
Operators  Or( 
R u n  I . D .  1 -  ML\ 

EOUIPMENT CHECKS 

I n i t i a l / F i n a l  
Leak  Rate c f m  .pi') / ~7 
Leak T e s t  Vacuum I,:' / 1, ' 

P i t o t s ,  P r e  L e a k  Ck 
P i t o t s ,  P o s t  Leak  Ck 

-Gas Sampling System 
-Integrated Bag  
-Thermocouples @I -OF 

A FORMS COMPLETED 
: tack Schematic J 
Sample  T r a i n  - 
P i t o t  Tube Imp . -  
M a g n e h e l i c  C a l .  - 
Temp. P r o b e  Ca1.- 
G a s  Meter C a 1 i b . -  

' i l t e r  !4 BOX tl A-1 
F i n a l  I n i t i a l  N e t  

W t .  W t .  W t .  
gram gram gram 

1 Imp.7&i,27(&,O = 5 8  ; 
2 I m p . G s 4 . f  - b~J .1  = 
3 I ~ P . T < ~ : ~ - G ~ . X  = 3 7 
4 Imp.-- - 
5 Imp.-- - 

otal  H 2 0  Volume 79 .  $4 

- 
- 

6 S . G . , O Z G . 3 - U  = 2 

Star t  T i m e  ocl<I 
Stop  Time [ ( ; < I  
B a r o m e t r i c  
P r e s s u r e  "Hg 21,<> 
S t a t i c  P r e s  " H ~ O  -.>-7 
P r o d u c t i o n  Rate 

SAMPLING PARAMETERS 

, ' i  
% M o i s t u r e  / I . +  >,.j 
Meter Temp. L 

Meter BOX ID&J n, 
P i t o t  #- Side #- 
Thermocoup le  I D  a 

F l o w  Meas. Device 
CP 

K Factor 

D r y  G a s  O r i f i c e  
Elap Meter S e t t i n g  

Sample T i m e  R e a d i n g  ( ^ H I  "H2o 
P o i n t  Min. C u . F t .  A c t u a l  

I I I 1 

P i t o t  
eading S t a c k  

Temp 
OF 

G a s  Pump. I m p .  
Meter V a c .  Ex1 t 

Temp OF Gauge Temp 
In  out " Hg OF 

. :-. .. . . 

I 
I 



b/ 
Of - Page - METHOD 4 AND AIRFLOW SAMPLING DATA SHEET ,8841 

Ini t ial/Final 
Leak Rate cfm \ O C 2  / .&< 
Leak Tesc / & 
-Pitots, Pre Leak Ck 
- P i t o t s ,  Post Leak Ck 
-Gas Sampling System 
-Integrated Bag 
-Thermocouples @ -OF 

A FORMS COMPLETED 9 :tack schematic L/ 
Sample Train - 
P i t o t  Tube 1nsp.- 
Magnehelic Cal. - 
Temp. Probe Ca1.- 

Stack Diameter 
Date ~ 1 
Operators QiC Gas Meter Ca1ib.- 
Run I.D. - 

Filter # Box #&2 
EOUIPMENT CHECKS 

Final Initial Net 
Wt. Wt. Wt. 

gram gram gram 
#1 I m p . m - h f i a 3  = 6 $ , /  
# 2  1 m p . m - r o 4 a . 7  = 7.4 
#3  Imp.--* = 1 
# 4  Imp. - - 
# 5  Imp. - - 
#6  S . G . @ o . O  -- = 5.4 
Total H ~ O  volume 77. 5 J  g 

- 
- 

Start Time ( j ) (  

Barometric 
Pressure "Hg 27,,^0 
Static Pres "H20-, 5 ,  
Production Rate 

Stop Time 17 15 

r -  

SAMPLING PARAMETERS 

t Moisture 
Meter Temp. 
Stack Temp. 

Meter Box ID(&! 
H@ \ , b r \  Y 5 5 7  

Pitot #- Side #- 

Flow Meas. Device 

K Factor 

Thermocouple ID 

CP 



,' - 0 0' 

of - Page - METHOD 4 AND AIRFLOW SAMPLING DATA SHEET 

.:: . . .  c l i e n t  I .< 
Locat ion c 
sample / I  ssi+'& t r  

:... 

Opera to r s  Urr. 
R u n  I.D. 'i: c - I 

EOUIPMENT CHECKS 

I n i t i a l / F i n a l  

QA FORMS COMPLETED 
Stack Schematic  
Sample T r a i n  - 
P i t o t  Tube 1nsp.-  
Magnehelic C a l .  - 
Temp. Probe Ca1.- 
Gas Meter Ca1ib.- 

' i l t e r  # Box # 

F i n a l  I n i t i a l  N e t  
W t  . W t .  W t .  

gram gram- gram 
1 I m p . 7 7 z . 4 - 7 0 4 . 5  = 6 7 7  
2 1mp.--GS4./ = 6,q 
3 I m p . m . ( s 2 5 - 5 ? 5  = d. 7 
4 Imp. - - 
5 Imp. - 
6 S . G . o W : m  = ??,d 

- 
- 

o t a l  H20  Volume 79,LJ 9 

S t a r t  Time \2yi- 
S t o p  Time l y q >  
Barometric 
P r e s s u r e  "Hg 27.\-0 
S t a t i c  Pres "H20-. <Z 
Production Rate 

SAMPLING PARAMETERS 

% Moiscure jz .  I 
Meter Temp. 
S t a c k  Temp 
A HB I.LCl y \ %? 
Meter BOX IDLJ A,. 
P i t o t  #- Side &- 
Thermocouple ID 
Flow Meas. Device 

cp 
K F a c t o r  

~ r y  G a s  
Elap Meter 

Sample Time Reading 
Poin t  M i n .  C u . F t .  

' :  * 
! 

O r i f i c e  
S e t t i n g  
:-HI "H2O 
Actual 

O H  

G a s  Pump. Imp. 
Meter V a c .  E x i t  

Temp OF Gauge Temp 
In out " Hg OF 

P i t o t  
eading 

I 

I 
I 

I 

Stack 
Temp 
OF 



. -  
: . -:. 
6' .,' 

- METHOD 4 AND AIRFLOW SAMPLING DATA SHEET Page  - OE' 8S4.3 
C l i e n t  L\ i, E, L C  

.:. ..:. 

Location f L\ ,,~ 11) 
Rro ~ - v , 4 2 ~ <  6 

I Samp?7&tz, S t a c k  i a m e t w  9,5;&3 . .  ' 
Date , - )  3 5  

-9UIPMENT CHECKS 

I n i t i a l / F i n a l  
Leak  R a t e  c f m  .a>i I UL\> 
Leak  T e s t  V a c u u m d / ( C "  
- P i t o t s ,  P r e  Leak  Ck 
- ~ i t o t s ,  P o s t  ~ e a k  Ck - G a s  Sampling System - Integrated Bag - T h e r m o c o u p l e s  @ - OF 

$4 FORMS COMPLETED 
J S t a c k  Schematic - 

Sample  T r a i n  - 
P i t o t  rube 1nsp.- 
M a g n e h e l i c  C a l .  - 
Temp. Probe Ca1.- 
G a s  Meter C a 1 i b . -  

.. 

Dry G a s  O r i f i c e  
E l a p  Meter S e t t i n g  

Sample T i m e  Reading ('H) .H~O 
P o i n t  M i n .  C u . F t .  Actual 

F i l t e r  # BOX # 

Final I n i t i a l  N e t  
W t .  W t .  w e .  

# 4  Imp.-- = 

S t a r t  Time (C(z0 

B a r o m e t r i c  
S t o p  Time 1 i-?d 

P r e s s u r e  " ~ g  7?.G 
S t a t i c  Pres * H ~ O  -.a 
P r o d u c t i o n  R a t e  

- 

SAMPLING PPRAMETERS 

k M o i s t u r e  9 .4 
Meter Temp. 

~~ 

S t a c k  Temp. 

Meter Box ID 

- 
D H@ 1.6s \ y ,553 

P i t o t  #- S i d e  #- 
Thermocoup le  ID 
Flow Meas. Dev ice  

K F a c t o r  
Cp 

I I I 

I I I 

I I I 

O H  



. .  ... . .  . .  
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844 - Of Page - METHOD 4 AND AIRFLOW SAMPLING DATA SHEET 

EOUIPMENT CHECKS 

Initial/Final 
Leak Rate cfm. , o n <  1 . w <  
Leak Test Vacuum&/& 
-Pitots, Pre Leak Ck 
-Pitots, Post uak Ck 
G a s  Sampling System 
-Integrated Bag 
-Thennocouples B -OF 

QA FORMS COMPLETED 
Stack Schematic L, 
Sample Train - 
Pitot Tube Imp.- 
Magnehelic cal. - 
Temp. Probe Cal . - 
Gas Meter Ca1ib.- 

Filter I! Box II 

Final Initial Net 
Wt. wt . Wt. 

Start Time 1545 
Stop Time I/,q$' 
Barometric 
Pressure "Hg 2 7 ~  S'L, - 
Static Pres "H20- . > 3  
Produccion Rate 

SAMPLING P W E T E R S  

Moiscure $9 .o 

A H @  I b5-1 Y , % I  

Meter Temp. 
Stack Temp. 

Meter Box d,,J 
~ 

Pitot #- Side #- 
Thermocouple ID 
Flow Meas. Device 

cp 
K Factor 

Sample 
Point 

1. 

I_ 

L 
I -  

. - -  

, 

4 



(95- 
- of' METHOD 4 AND AIRFLOW SAMPLING DATA SHEET Page - 88q5 

I n i t i a l / F i n a l  
Leak R a t e  cfm. .C&z /A 
Leak T e s t  Vacuumh"  1 (a'' - P i t o t s ,  P r e  Leak Ck - P i c o t s ,  Pos t  Leak Ck 
G a s  Sampling System - Integrated Bag - Thermocouples 'a - OF 

C l i e n t  

Sample S i t e  

S tack  D i a m e t e r  C.& 3 I' 

O p e r a t o r s  M 

L 

Date 8 I -?< 

R U  I . D .  PI- 

EOUIPMENT CHECKS 

W t .  W t .  W t .  Meter Temp. 
gram gram gram s t a c k  Temp. 

#1 Irnp.&J;?,f- 75#, = ?$.O D H@ ILLsr\ 
#2 I m p . a - & 5 , 0  = 6. f  Meter Box IDhJ f l  
# 3  Imp.-/;f9,g-,q38.7 = 0.8 P i t o t  fl- Side X- 
# 4  Imp.-- - - Thermocouple ID 
#S Imp.-- = Flow Meas. Device 

Tota l  H20 Volume 61% K Fac to r  

Y .557 
3. 

#6 S . C . W - m  = CP 

l t e  

PA FORMS COMPLETED 
Stack  Schemat i c  -t/ 
Sample T r a i n  - 
P i t o t  Tube 1nsp.- 
Magnehelic C a l .  - 
Temp. Probe Ca1.- 
Gas Meter Ca1ib.- 

'r # Box  # 

Fina l  I n i t i a l  N e t  

S t a r t  Time 171< 
S t o p  Time 
Barometric 
P res su re  "Hg 27.qO 
S t a t i c  Pres " H ~ O  -.qx 
Product ion Race 

SAMPLING PARAMETERS 

Z- Moisture 9 9 



A I R  O U A L I T Y .  I N C  SAMPLE TRAIN INFORMATION 

- 

c o r n s  

Fill out one sheet per site and per test type 

Initial 

(mL) used Type Comments 
Volume Clean-up Solubon Bdtle 

RUN #S: r-\ (n PIPE: 

Probeffilter Temperature: k 4 8 + 2 5  F 320 F Othei 

lmpinger Temperature: A 6 8  F Other 

THIMBLE: -yes ___ d o  

PROBE LINER: quartz qlass 4 teflon 

PROBEPIPE: - d u l a r  - water-cooled 

FRONT-HALF FILTER: y e s  A n 0  SIZE (mm): -90 -110 -125 -other- 
FRONT-HALF FILTER MEDIA: quam fiber glass fiber teflon 

SUPPORT steel glass frit - teflon GASKET: - siliwn - teflon 

NOZZLEPIPE: __ quartz -steel -e 

. .  
. .  BACK-HALF FILTER: d e s  K n o  . %. 

-. BACK-HALF FILTER MEDIA: -quartz fiber ( I lass  fiber t e l f o n  - tared - untared 
NOTE: Show the back-half filter location with an arrow on the table below. . .  

. .  . 

. .  . .  .~ ..... 

c 

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

~aa\c\exceRsampltm.xIs] 1/27/94 





. .. 

a 





ri 
LL s 

. .  . .  

70 



STACK SCHEMATIC AND LOCATION OF SAMPLE POINTS 31 

CROSS SECTION ...: . . .  .. ..-. 

.. Client h / J i ~ ~ l ~ l . i  i f i  h[/AL 
Location Td oh? 
sampling Location jrrn _C~x,ifi/i~t ,c/%IrX 
Inside of far wall to outside 

of port (distance, X )  Id). 8% 
Inside of near wall to outside 

of port (distance, Y )  A, 25 

STACK, CONTROL DEVICE AND PROCESS 
FLOW DIAGRAN 

Schematic of Sampling 
Location 

Stack I.D. (distance X - distance Y d 



72 

GAS LOG MEASUREMENT DATA 

FILE NAME: AMB\EXCEL\ONEMIN\LPCHlLCO 
CLIENT: Louisiana-Pacific Corporation 
LOCATION: Chilco, Idaho 
SJTE LOCATION: RTO Exhaust Stack 
DATE: August 1, 1995 

TIME 

RUN 1 - 0945-101 5 
945 
946 
947 
948 
949 
950 
951 
952 
953 
954 
955 
956 
957 
958 
959 
1000 
1001 
1002 
1003 
1004 
1005 
1006 
1007 
1008 
1009 
1010 
101 1 
1012 
1013 
1014 
1015 

Average Run 1 

CARBON 
DIOXIDE 

(%I 

1.6 
1.6 
1.6 
1.6 
1.7 
1.7 
1.7 
1.6 
1.4 
1.5 
1.4 
1.4 
1.4 
1.3 
1.4 
1.5 
1.4 
1.4 
1.4 
1.3 
1.3 
1.3 
1.4 
1.4 
1.2 
1.4 
1.4 
1.4 
1.6 
1.5 
1.5 

1.5 
( % I  

CARBON 
DIOXIDE 

OXYGEN 
( % I  

19.2 
19.2 
19.3 
19.2 
19.1 
19.1 
19.1 
19.2 
19.4 
19.3 
19.4 
19.4 
19.3 
19.4 
19.4 
19.3 
19.4 
19.3 
19.4 
19.5 
19.5 
19.5 
19.4 
19.4 
19.5 
19.4 
19.3 
19.4 
19.2 
19.3 
19.3 

19.3 
(%) 

OXYGEN 

CARBON 
MONOXIDE 

(ppml 

11.8 
13.2 
13.9 
12.1 
14.9 
15.1 
14.7 
15.7 
10.7 
9.3 
9.2 
7.0 
8.4 
7.3 
6.1 
8.9 
8.0 
7.6 
8.1 
5.7 
6.0 
6.3 
5.2 
7.4 
6.3 
5.0 
7.7 
6.5 
8.3 

10.4 
8.7 

9.2 

CARBON 
MONOXIDE 

(PpmI 



. .  

. _. 

-. .. 

. .  

.. .... 

TIME 

RUN 2 - 1030-1100 
1030 
1031 
1032 
1033 
1034 
1035 
1036 
1037 
1038 
1039 
1040 
1041 
1042 
1043 
1044 
1045 
1046 
1047 
1048 
1049 
1050 
1051 
1052 
1053 
1054 
1055 
1056 
1057 
1058 
1059 
1100 

Average Run 2 

CARBON 
DIOXIDE 

( % I  

1.4 
1.3 
1.3 
1.4 
1.4 
1.4 
1.3 
1.3 
1.3 
1.3 
1.4 
1.5 
1.4 
1.4 
1.4 

.3 

.5 

.4 

.4 

.4 

.3 

.4 

.4 

.4 

.4 

.4 
1.3 
1.3 
1.3 
1.3 
1.4 

1.4 
(%) 

CARBON 
DIOXIDE 

OXYGEN 
(%) 

19.2 
19.4 
19.4 
19.3 
19.3 
19.4 
19.4 
19.4 
19.4 
19.5 
19.4 
19.3 
19.4 
19.4 
19.4 
19.5 
19.3 
19.4 
19.4 
19.4 
19.4 
19.4 
19.4 
19.4 
19.4 
19.4 
19.4 
19.4 
19.5 
19.4 
19.4 

19.4 
( % I  

OXYGEN 

CARBON 
MONOXIDE 

(ppml 

6.7 
5.6 
5.5 
6.3 
5.9 
6.2 
5.6 
4.3 
5.8 
5.0 
4.6 
6.6 
5.7 
5.6 
6.9 
4.9 
5.6 
6.3 
5.0 
5.9 
5.3 
4.4 
5.7 
4.9 
5.4 
6.5 
5.5 
5.4 
5.3 
4.3 
5.7 

5.6 

CARBON 
MONOXIDE 

( p p d  



. .  

.... :... . .  . .  

CARBON 
DIOXIDE 

TIME (%) 

RUN 3 - 11 15-1 145 
1115 
1116 
1117 
1118 
1119 
1120 
1121 
1122 
1123 
1124 
1125 
1126 
1127 
1128 
1129 
1130 
1131 
1132 
1133 
1134 
1135 
1136 
1137 
1138 
1139 
1140 
1141 
1142 
1143 
1144 
1145 

Average Run 3 

1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.4 
1.4 
1.4 
1.4 
1.4 
1.4 
1.5 
1.4 
1.5 
1.6 
1.5 
1.5 
1.5 
1.4 

.4 

.4 

.5 

.4 

.4 

.4 

.4 

.4 

.4 

.4 

.4 

1.4 
(96) 

CARBON 
DIOXIDE 

OXYGEN 
(%) 

18.5 
18.5 
18.5 
18.6 
18.6 
18.7 
18.5 
18.5 
18.6 
18.5 
18.5 
18.6 
18.5 
18.5 
18.5 
18.4 
18.5 
18.5 
18.4 
18.6 
18.5 
18.6 
18.5 
18.6 
18.6 
18.6 
18.6 
18.6 
18.6 
18.6 
18.6 

18.6 
(%I  

OXYGEN 

CARBON 
MONOXIDE 

Ippm) 

6.3 
7.0 
8.0 
6.8 
7.7 
7.2 
7.2 
9.1 
8.8 
8.4 

10.1 
7.8 
9.2 

10.0 
9.4 

13.1 
12.4 
11.6 
12.7 
14.0 
10.6 
11.0 

9.6 
10.8 

9.2 
8.1 

10.0 
8.6 
8.1 

10.0 
8.8 

9.4 
(ppm) 

CARBON 
MONOXIDE 



K 

CLIENT: 
LOCATION: 
SITE LOCATION: 
DATE: - 

SAMPLING SYSTEM BIAS CHECK 
Am Test-Air Quality, Inc. A I R  O U A L I T Y .  I N C  

. .  . .  . .  

~~ ~~~~~ ~ 

RUN# I CONDITION: 

Carbon Monoxide (CO) 
Sulfur Dioxide (S02) 
Nitrogen Oxides (NOx) 
Total Reduced Sulfur (TRS as S 0 2 )  
Non-Methane Hydrocarbons (NMHC) ppm 

Total Hydrocarbons (THC) ppm 

~ ~ ~~~ 

RUN# z CONDITION: 

Non-Methane Hydrocarbons (NMHC) ppm I I 
Total Hydrocarbons (THC) pprn I I I 

~ ~~ 

RUN# 3 CONDITION: . .  

Carbon Monoxide (CO) 
Sulfur Dioxide (502)  
Nitrogen Oxides (NOx) 
Total Reduced Sulfur (TRS as S 0 2 )  
Non-Methane Hydrocarbons (NMHC) pprn 
Total Hydrocarbons (THC) 

fiwwxramrrcn*1 



TIME 

RUN 4 - 1200-1 230 
1200 
1201 
1202 
1203 
1204 
1205 
1206 
1207 
1208 
1209 
1210 
1211 
1212 
1213 
1214 
1215 
1216 
1217 
1218 
1219 
1220 
1221 
1222 
1223 
1224 
1225 
1226 
1227 
1228 
1229 
1230 

Average Run 4 

CARBON 
DIOXIDE 

( 5 6 )  

1.7 
1.7 
1.7 
1.7 
1.7 
1.7 
1.8 
1.8 
1.7 
1.7 
1.8 
1.9 
1.8 
1.9 
1.8 
1.7 
1.6 
1.6 
1.7 
1.7 
1.7 
1.6 
1.7 
1.6 
1.6 
1.6 
1.6 
1.7 
1.5 
1.5 
1.6 

1.7 
(56) 

CARBON 
DIOXIDE 

OXYGEN 
( % I  

17.8 
17.8 
17.8 
17.8 
17.9 
17.8 
17.8 
17.8 
17.9 
17.9 
17.8 
17.7 
17.8 
17.7 
17.8 
17.9 
18.0 
18.0 
17.9 
17.9 
17.9 
18.0 
18.0 
18.0 
18.0 
18.0 
18.0 
18.0 
18.1 
18.1 
18.0 

17.9 
( % I  

OXYGEN 

CARBON 
MONOXIDE 

(ppm) 

21.9 
26.3 
23.4 
28.7 
25.5 
24.4 
29.1 
27.8 
27.0 
28.5 
28.8 
36.4 
34.1 
33.7 
42.4 
31.3 
26.4 
24.2 
22.5 
25.6 
27.7 
23.3 
19.7 
22.2 
21.2 
24.3 
22.6 
24.7 
23.0 
16.1 
19.2 

26.2 

CARBON 
MONOXIDE 

( p m )  



TIME 

RUN 5 - 1245-1 31 5 
1245 
1246 
1247 
1248 
1249 
1250 
1251 
1252 
1253 
1254 
1255 
1256 
1257 
1258 
1259 
1300 
1301 
1302 
1303 
1304 
1305 
1306 
1307 
1308 
1309 
1310 
1311 
1312 
1313 
1314 
1315 

Average Run 5 

CARBON 
DIOXIDE 

( % I  

1.3 
1.3 
1.2 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.4 
1.4 
1.5 
1.2 
1.4 
1.3 

.2 

.2 

.3 

.2 

.2 

.2 
1.1 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.2 
1.2 

1.3 
1%) 

CARBON 
DIOXIDE 

OXYGEN 
(561 

15.2 
15.1 
15.3 
15.3 
15.2 
15.3 
15.3 
15.3 
15.3 
15.2 
15.2 
15.1 
15.2 
15.3 
15.3 
15.5 
15.5 
15.4 
15.4 
15.4 
15.5 
15.9 
16.7 
16.7 
16.8 
16.8 
16.7 
16.8 
16.8 
16.9 
16.8 

15.7 
(%I  

OXYGEN 

CARBON 
MONOXIDE 

(ppml 

18.3 
21.4 
24.0 
20.2 
22.9 
20.9 
19.7 
23.0 
21.4 
24.0 
29.2 
30.1 
34.6 
31.3 
26.6 
22.3 
17.1 
18.2 
19.7 
17.1 
17.5 
16.1 
13.8 
15.5 
13.1 
14.0 
15.6 
13.4 
14.0 
12.2 
11.6 

20.0 
I P P ~ I  

CARBON 
MONOXIDE 

.. 



TIME 

RUN 6 - 1330-1400 
1330 
1331 
1332 
1333 
1334 
1335 
1336 
1337 
1338 
1339 
1340 
1341 
1342 
1343 
1344 
1345 
1346 
1347 
1348 
1349 
1350 
1351 
1352 
1353 
1354 
1355 
1356 
1357 
1358 
1359 
1400 

Average Run 6 

CARBON 
DIOXIDE 

(%) 

1.6 
1.6 
1.5 
1.4 
1.5 
1.5 
1.6 
1.5 
1.5 
1.4 
1.4 
1.3 
1.3 
1.3 
1.2 
1.3 
1.3 
1.3 
1.3 
1.1 
1.1 
1.2 
1.2 
1.3 
1.3 
1.2 
1.1 
1.1 
1.2 
1.2 
1.1 

1.3 
(56) 

CARBON 
DIOXIDE 

OXYGEN 
1 % )  

18.6 
18.5 
18.6 
18.7 
18.7 
18.6 
18.6 
18.6 
18.7 
18.7 
18.7 
18.9 
18.8 
18.8 
18.9 
18.8 
18.9 
18.9 
18.8 
19.0 
19.0 
19.0 
19.0 
18.9 
18.9 
19.0 
19.0 
19.1 
19.0 
18.9 
19.1 

18.8 
( % I  

OXYGEN 

CARBON 
MONOXIDE 

bpm) 

21.2 
17.5 
15.9 
13.0 
11.6 
14.2 
13.1 
14.0 
14.7 
12.0 
12.8 
10.9 
8.5 
9.7 
8.1 
7.5 
9.1 
7.3 
8.7 
7.8 

14.6 
6.7 
6.1 
7.0 
7.9 
6.0 
5.9 
5.2 
4.9 
6.6 
5.3 

10.1 
tppm) 

CARBON 
MONOXIDE 



SAMPLING SYSTEM BIAS CHECK 
Am Test-Air Quality, Inc. A I R  a u ~ i i r ~ .  I N C  

Total Hydrocarbons (THC) PPm 

...  . .  ... 
CLIENT 
LOCATION: 
SITE LOCATION: 
DATE: 

I I I I I I J 

- -  9 5- 

RUN# ,$ CONDITION: 

Carbon Monoxide (CO) 
Sulfur Dioxide (502) 

Nitrogen Oxides (NOx) wrn 
Total Reduced Sulfur (TRS as S02)  

Total Hydrocarbons (THC) pprn 

PPm 
Non-Methane Hydrocarbons (NMHC) pprn 

RUN# 5 CONDITION: 

Carbon Monoxide (CO) 
Sulfur Dioxide (S02) 
Nitrogen Oxides (NOx) 
Total Reduced Sulfur (TRS as S02) 
Non-Methane Hydrocarbons (NMHC) pprn I 
Total Hydrocarbons (THC) pprn I I I I I 



.. . .  . . .  . 

TIME 

RUN 7 - 1415-1445 
1415 
1416 
1417 
1418 
1419 
1420 
1421 
1422 
1423 
1424 
1425 
1426 
1427 
1428 
1429 
1430 
1431 
1432 
1433 
1434 
1435 
1436 
1437 
1438 
1439 
1440 
1441 
1442 
1443 
1444 
1445 

Average Run 7 

CARBON 
DIOXIDE 

(%) 

1.1 
1 .o 
1 .o 
1.1 
1 .o 
1.1 
1.2 
1 .o 
1 .o 
1 .o 
1.1 
1.1 
1 .o 
1.1 
1.1 
1.1 
1.2 
1.1 
1.1 
1.1 
1 .o 
1.1 
1 .o 
1 .o 
1 .o 
0.9 
0.9 
1 .o 
1 .o 
0.9 
1 .o 

1 .o 
(%I  

CARBON 
DIOXIDE 

OXYGEN 
(%) 

19.1 
19.3 
19.3 
19.2 
19.4 
19.3 
19.2 
19.3 
19.4 
19.4 
19.3 
19.3 
19.4 
19.3 
19.3 
19.3 
19.2 
19.3 
19.3 
19.3 
19.4 
19.3 
19.4 
19.4 
19.4 
19.5 
19.5 
19.4 
19.4 
19.5 
19.4 

19.3 
(36) 

OXYGEN 

CARBON 
MONOXIDE 

(ppm) 

5.2 
4.4 
3.5 
4.6 
3.7 
3.9 
4.9 
4.2 
4.4 
4.0 
3.9 
5.0 
4.0 
3.7 
4.5 
3.7 
4.6 
4.5 
3.7 
4.6 
4.0 
3.9 
4.6 
3.6 
3.8 
3.9 
3.2 
3.9 
4.1 
3.7 
4.3 

4.1 

CARBON 
MONOXIDE 

(ppm) 



. .... ,. . , .  

.- 
: -. 
. . . .  . .  .- 

. .  

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

TIME 

RUN 8 - 1500-1 530 
1500 
1501 
1502 
1503 
1504 
1505 
1506 
1507 
1508 
1509 
1510 
1511 
1512 
1513 
1514 
1515 
1516 
1517 
1518 
1519 
1520 
1521 
1522 
1523 
1524 
1525 
1526 
1527 
1528 
1529 
1530 

Average Run 8 

CARBON 
DIOXIDE 

( % I  

0.9 
0.8 
0.8 
0.8 
0.9 
1 .o 
1 .o 
1 .o 
1.1 
1.2 
1.2 
1.3 
1.2 
1.2 
1.4 
1.4 
1.4 
1.4 
1.3 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.1 
1.1 
1.1 
1 .o 
1 .o 

1.1 
(%) 

CARBON 
DIOXIDE 

OXYGEN 
(96) 

18.4 
18.5 
18.6 
18.5 
18.4 
18.4 
18.3 
18.3 
18.2 
18.1 
18.1 
18.1 
18.1 
18.1 
18.0 
18.0 
18.0 
18.0 
18.1 
18.2 
18.1 
18.2 
18.1 
18.2 
18.2 
18.2 
18.3 
18.3 
18.3 
18.4 
18.4 

18.2 
(%) 

OXYGEN 

CARBON 
MONOXIDE 

(ppm) 

4.6 
5.5 
4.7 
4.5 
5.0 
4.6 
5.1 
5.3 
4.8 

15.2 
7.3 
7.1 
7.8 
7.2 
8.4 

10.6 
9.4 

11.4 
10.8 

7.4 
8.4 
7.1 
6.7 
7.5 
5.9 
6.5 
6.3 
5.5 
6.8 
5.6 
5.0 

7.0 

CARBON 
MONOXIDE 

( p p d  



:.. .::. 

TIME 

RUN 9 - 1545-1 61 5 
1545 
1546 
1547 
1548 
1549 
1550 
1551 
1552 
1553 
1554 
1555 
1556 
1557 
1558 
1559 
1600 
1601 
1602 
1603 
1604 
1605 
1606 
1607 
1608 
1609 
1610 
1611 
1612 
1613 
1614 
1615 

Average Run 9 

CARBON 
DIOXIDE 

( % I  

1 .o 
0.8 
0.9 
0.9 
0.9 
0.9 
1 .o 
0.9 
0.8 
0.9 
0.9 
0.9 
1 .o 
1 .o 
0.8 
0.9 
0.9 
0.9 
0.9 
0.8 
0.8 
0.8 
0.9 
0.8 
0.8 
0.8 
0.7 
0.7 
0.7 
0.8 
0.8 

0.9 
(36) 

CARBON 
DIOXIDE 

OXYGEN 
( 5 6 )  

19.0 
19.3 
19.2 
19.3 
19.2 
19.3 
19.2 
19.2 
19.3 
19.2 
19.3 
19.3 
19.2 
19.2 
19.4 
19.2 
19.2 
19.3 
19.3 
19.4 
9.4 
9.3 
9.3 
9.4 
9.4 
9.4 
9.5 
9.6 
9.5 
9.4 
9.5 

19.3 
1%) 

OXYGEN 

CARBON 
MONOXIDE 

bpm) 

5.4 
3.5 
4.0 
3.2 
3.4 
4.1 
3.6 
4.0 
3.8 
3.2 
4.2 
3.6 
3.6 
4.0 
3.2 
3.5 
3.7 
3.3 
3.9 
3.3 
3.1 
3.5 
3.2 
3.5 
3.7 
3.2 
3.5 
3.3 
3.0 
3.7 
3.1 

3.6 

CARBON 
MONOXIDE 

Iwm)  



. .  .. 

SAMPLING SYSTEM BIAS CHECK 
Am Test-Air Quality, Inc. A I R  Q U A L I T Y ,  I N C .  

CLIENT: LsF&;;;f;$: ,"- - LOCATION: 
SITE LOCATION: f - c  

- 
1 

DATE: e--( -7 > 

RUN# ? CONDITION: 

Carbon Monoxide (CO) 
Sulfur Dioxide (S02)  
Nitrogen Oxides (NOx) 
Total Reduced Sulfur (TRS as 502) 
Non-Methane Hydrocarbons (NMHC) pprn I I I I I I 
Total Hydrocarbons (THC) PPm 

RUN# $3 CONDITION: 

~ ~~ 

RUN# 9 CONDITION: 

Sulfur Dioxide (SO2) 
Nitrogen Oxides (NOx) 
Total Reduced Sulfur (TRS as S 0 2 )  

fiahM.comlawn*l 





. .  

TIME 

RUN 11 - 1715-1745 
1715 
1716 
1717 
1718 
1719 
1720 
1721 
1722 
1723 
1724 
1725 
1726 
1727 
1728 
1729 
1730 
1731 
1732 
1733 
1734 
1735 
1736 
1737 
1738 
1739 
1740 
1741 
1742 
1743 
1744 
1745 

Average Run 11 

CARBON 
DIOXIDE 

(%) 

1.1 
1 .o 
1.1 
1 .o 
1.1 
1.1 
1 .o 
1.1 
1.2 
1.1 
1.2 
1.2 
1.2 
1.1 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.2 
1.3 
1.1 
1.1 
1.2 
1.1 
1.2 
1.2 
1.2 
1.3 

1.2 
(56) 

CARBON 
DIOXIDE 

OXYGEN 
(%) 

19.5 
19.5 
19.5 
19.5 
19.4 
19.5 
19.5 
19.4 
19.4 
19.4 
19.4 
19.3 
19.4 
19.5 
19.4 
19.4 
19.4 
19.4 
19.4 
19.3 
19.3 
19.4 
19.3 
19.4 
19.5 
19.3 
19.5 
19.4 
19.3 
19.4 
19.3 

19.4 
( % I  

OXYGEN 

CARBON 
MONOXIDE 

(ppm) 

2.6 
3.2 
2.3 
2.8 
3.1 
2.8 
3.6 
3.0 
3.4 
3.9 
2.9 
3.9 
4.4 
3.1 
3.6 
3.5 
3.4 
4.3 
4.0 
4.2 
4.5 
3.9 
4.4 
4.1 
3.3 
4.9 
4.0 
3.7 
4.8 
3.5 
4.1 

3.7 
(ppm) 

CARBON 
MONOXIDE 



80 
.... . . . .  ... 

TIME 

RUN 12 - 1800-1 830 
1800 
1801 
1802 
1803 
1804 
1805 
1806 
1807 
1808 
1809 
1810 
1811 
1812 
1813 
1814 
1815 
1816 
1817 
1818 
1819 
1820 
1821 
1822 
1823 
1824 
1825 
1826 
1827 
1828 
1829 
1830 

Average Run 12 

CARBON 
DIOXIDE 

(56) 

1.4 
1.4 
1.4 
1.3 
1.4 
1.3 
1.2 
1.2 
1.1 
1.2 
1.1 
1.1 
1.2 
1 .o 
1 .o 
1.2 
1 .o 
1.1 
1.1 
1 .o 
1.2 
1.1 
1.1 
1.1 
1 .o 
1.1 
1.2 
1 .o 
1.2 
1.1 
1.1 

1.2 
( % I  

CARBON 
DIOXIDE 

OXYGEN 
1 % )  

19.3 
19.2 
19.1 
19.3 
19.2 
19.2 
19.3 
19.3 
19.4 
19.4 
19.4 
19.5 
19.4 
19.5 
19.5 
19.4 
19.5 
19.4 
19.5 
19.5 
19.4 
19.4 
19.5 
19.4 
19.5 
19.4 
19.4 
19.5 
19.4 
19.4 
19.5 

19.4 
1%) 

OXYGEN 

CARBON 
MONOXIDE 

lppm) 

6.5 
5.9 
6.9 
5.4 
6.3 
7.6 
6.4 
5.5 
4.4 
4.3 
4.3 
3.6 
4.1 
4.4 
3.3 
4.3 
3.8 
3.8 
3.9 
3.2 
4.1 
4.4 
3.9 
4.9 
4.3 
4.2 
4.5 
3.5 
4.4 
5.0 
2.8 

4.6 

CARBON 
MONOXIDE 

lppm) 



SAMPLING SYSTEM BIAS CHECK 
Am Test-Air Quality, Inc. A I R  O U A L I T Y  I N C  

T c t  c c  CdPa . .  
CLIENT 

LOCATION: t c a  Z D  

DATE: l?-/-?T 

I 

- 
SITE LOCATION: R / o  KXLA. col' 5- r - 

RUN# /O CONDITION: 

'i' 
Carbon Monoxide (CO) 
Sulfur Dioxide (SO2) 
Nitrogen Oxides (NOx) 
Total Reduced Sulfur (TRS as S 0 2 )  
Non-Methane Hydrocarbons (NMHC) ppm 
Total Hydrocarbons (THC) 

... :. : :.. 

- 

: :  

RUN #-/I CONDITION: 

Carbon Monoxide (CO) 
Sulfur Dioxide (SO2) 
Nitrogen Oxides (NOx) 
Total Reduced Sulfur (TRS as SO2) 
Non-Methane Hydrocarbons (NMHC) ppm 
Total Hydrocarbons (THC) ppm I I I 

~~ 

RUN# / 2  CONDITION: 

Carbon Monoxide (CO) 
Sulfur Dioxide (SO2) 
Nitrogen Oxides (NOx) 

Non-Methane Hydrocarbons (NMHC) ppm I 
Total Hydrocarbons (THC) ppm I I I 
Total Reduced Sulfur (TRS as SO2) PPm I I 



ANALYZER LINEARITY CHECKS 
Am Test-Air Quality, Inc. 

CLIENT: rAjr 0 

LOCATION: 

SITE LOCATION: c 4 
DATE: 23 -/-ci 5- 

Type of Analyzer 
Gas 0, 

Make: 6 . r Y o m . c . *  

Model #: /4 20 3 
- 

Type of Analyzer 
Gas co 

. . . - . . . 
Mid 

Make: ./xco Mid Low 
Model#: +e Low 

. .  . . .  

Type of Analyzer 
Gas 

Make: 
Model #: 
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Rev 5/19/95 Page 1 of 4 

TEST # CYLINDER # 

-614993 

CC-19319 

CC-12424 
CC-19669 
LL-10577 

cc-6973 
cc-18534 
CC-125 
CC-66323 
CC-48487 
CC-66215 
CC-82571 
CC-89217 
CC-2895 
CC-74240 
CC-20649 
CC-7284 
CC-14485 
a-43 0 z 

CC-5966 
CC-14717 
CC-27286 

GAS CYLINDER CHECKLIST 

GAS CONCENTRATIONS 

Carbon Dioxide, Oxvsen 
6.03% 0 2  

Carbon Dioxide, Oxvqen 
4.01% COz, 13.92% 0 2  

9.03% COz, 13.99% 0 2  

11.8% c02, 9.95% 0 2  

Carbon Dioxide, Oxvqen, Carbon Monoxide 
59.3 ppm CO, 8.17% C@. 15.20% 9 
150.2 pprn CO. 15.00% COz, 5.03% 9 
296 pprn CO. 6.05% C Q .  15.02% Q 
297 ppm CO. 5.98% CQ. 15.01% 9 
297 ppm CO, 5.99% CQ, 15.07% 9 
299.8 pprn CO. 6.00% C 9 .  15.00% Q 
299.9 ppm CO, 6.00% C q ,  15.00% 9 
301.5 pprn CO. 5.98% C Q ,  14.98% 9 
556 ppm CO, 11.06% CO2, 9.28% 9 
593 ppm CO, 11.90% C q ,  9.94% 9 
594 ppm CO, 11.97% CO2, 10.00% Q 
597 ppm CO, 11.99% C q ,  10.00% 9 
597 ppm CO. 12.00% CQ, 9.99% 02, 
Z 9 6 p C O  , 5.7SzcC;, IS.0 1 

Sulfur Dioxide, Oxvqen 
148 ppm SO2. 5.04% 9 
992.9 ppm SO2 
321.8 ppm SOz. 10.05% 0 2  

0% 

EXP. DATE 

2/97 

1/98 
_- 

. .  . .  
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Page 2 of 4 Rev 5/19/95 
GAS CYLINDER CHECKLIST 

TEST # CYLINDER # 

- 53206 
- 53206 

- 
__ 53208 
__ 53208 

- 

__ 684023 
- 684023 

XC-15808 
XC-15768 
CC-26785 
XC-15968 
XC-15908 
CC-72894 
CC-51958 
CC-18144 
CC-59262 
CC-4623 
CC-94523 
CC-18044 
c c - 3 7 3 5 

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

CC-26883 
CC-16544 
CC-4239 
CC-97420 
CC-39011 
CC-54521 
CC-90717 
cc-3738 
CC-25720 

CC-87523 
CC-17765 

GAS CONCENTRATIONS 

Sulfur Dioxide, Nitroqen Oxides 
49.6 ppm SO2. 50.0 ppm N O ,  
49.8 ppm SO2. 49.5 ppm NO, 
50.4 ppm SO2. 52.0 ppm NO, 
89.1 ppm SO2, 89.6 ppm N 4 ,  
88.9 ppm SO2, 89.5 ppm N O ,  
89.5 ppm S02, 89.8ppm NOx 
89.7 ppm SOz. 89.8 ppm NO, 
191.3 pprn S 0 2 ,  193.9 ppm N O ,  
196.1 ppm SO2, 200.1 pprn N O ,  
212 ppm S02,236 ppm NO, 
478 ppm S02.484 ppm NOx 
479 ppm 502,482 ppm NOx 
932.1 ppm SO2, 912.7 ppm NO, 

Nitroqen Oxides 
4.86 ppm NOx 
10.'6 ppm NOx 
25.4 ppm NOx 
114.9 ppm NOx 

Carbon Monoxide 
30.1 ppm CO 
30.3 ppm CO 
30.5 ppm CO 
60.8 ppm CO 
61.6 ppm CO 
905 ppm CO 
912 ppm CO 
2992 ppm CO 
6000 ppm CO 

Carbon Monoxide, Owqen 
121 ppm CO, 10.1% 02 
11.8 ppm CO, 14.2% 0 2  

EXP. DATE 

5/97 
4/97 
7/96 
4/97 
4/97 

12/96 
12/96 
11/96 
12/96 
10195 
3/97 
3/97 

12/94 

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

12/97 
7/96 

12/97 
12/97 
12/97 
- 

6/96 
- 

.. ... 
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CONTINUOU~ ANALYZERS CHECKLIST 

Oxvaen 
Infrared Industries Model 2200 0 2  Analyzer 

Sewomex Model 14208 02 Analyzer z 
Western Research Model 721ATM Analyzer with Sewomex 1155 0 2  Transducer 

Carbon Dioxide ( C o d  
Infrared Industries Model 702D C02 Analyzer 

Automated Custom Systems Model 3300 CO2 Analyzer 

Sewomex Model 14108 Infrared C02 Analyzer 

Carbon Monoxide K O )  
Automated Custom Systems Model 3300 CO Analyzer 

Thermo Environmental Instruments Model 48 CO Analyzer 

Sulfur Dioxide (Sod 
Monitor Labs Model 8850 SO2 Analyzer 

Sampling Technologies, Inc./Arn Test SO2 Dilutlon Module 
Western Research Model 721AT SO2 Analyzer 

Western Research Model 721ATM SO2 Analyzer 

Nitroaen Oxides fN0J 
Monitor Labs Model 8840 NO, Analyzer 

Monitor Labs Model 8730 NO, Dilution Module 

Thermo Environmental Instruments Model 10s NOx Analyzer 

Thermo Environmental Instruments Model 42H NOx Analyzer 

Hvdrocarbons (HC) 
Byron Model 301 HC Analyzer 

Infrared Industries Model 702D HC Analyzer 

Infrared Industries Model 703 HC Analyzer 

Compur Flame Ionization Detector (FID) THC Analyzer 

Thermo Environmental Instruments Model 51 THC Analyzer 



i-- 

. .  
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CROSS SECTIONAL AREA 

Traverse 

1 
Point 

Distance 

3 .1  
10.0 
18.6 
30.9 
64.7 
77.1 
85.6 
92.6 

q3 

9 

0 0  0 0 0 0 0 0  

q3 

. . .  . .  

9 

0 0  0 0 0 0 0 0  

STACK DIMENSIONS 

95.63-inch diameter circular stack 

4 ports at 90 degrees 

A = 4 diameters downstream 

B = 4.5 diameters upstream 

6 

. .  . . .  

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

1. 
2. 
3. 
4. 
6. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 

16. 

16. 
17. 
18. 
19. 
20. 

Sampling n o d e  
Sampling pmbe aheath 
Heated .ample probe liner 

Connective glasawars 
Heated compartment 

Impingcr case - contaim ice during ampling 
First impinger containing 100 ml HZO 
Modified Gmnburg-Smith impinger containing 100 ml H 2 0  
Third impinper - empty 
Fourth impinger containing indicating silica gel desiccant 

Impinger exit gm temperature wnwr 
Umbilical cord - vacuum line 
Vscuum gauge 

Fine and co- adjustment valves 

Le& free pump 
By-pas. valve 

Dry g~ meter with inlet and outlet temperature senwn 
Orifice meter with magnehelic gauge. 

5-type pitot tube with mawehclic gauges 

Fluke multi-channel digital thermocouple indicator 
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METHOD 1 - L O C A T I O N  OF T R A V E R S E  P O I N T S  

Circular S t a c k s  

I R A V f  RSL 
POINT 

O I S l A N C t .  
P 01 dlamele, 

4 . 4  
1 4 . 7  
29.5 
70 5 
85 1 
95 6 

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

IP*CsnlOI.1.cL cummr han nu* r a n  u) Y . W Y  -#I 

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

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

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

IS . 
16 .............. 

I8 ........................... ~ ................................ 

"3. - 
12 

2. I 
6.1 

,,.a 
17.7 
x.0 
35.6 
e+. 
75.0 
02.3 
M . 2  
m.3 
97.0 

- 

....... 

....... 

...... 

....... 

....... 

....... 

Rectaneular S t a c k s  

.................. 
d o m t r e m  dhmcea: 

2LW 
D. =- 

tL+Wl 

where L - l e m h  and W-width. 

L 
n,. < 

1. 

- 
- 

1.n 
5.7 
0.0 

,..S 
m. I 
x.0 
366 
W.4 
73.1 
79.9 

w.l 
0 1 3  

n5.4 

98.2 

....... 

....... 

....... 



METHOD 1 - MINIMUM NUMBER OF TRAVERSE POINTS 

1 
5 10- Bono.  - I a * F R O U  POINT ff ANY TYPf OF 

DISTURBANCE I8ENO. EXPANSION. CONIRACIION. C1C.I 
STACK DIAMETER - 0.30 T O  0.61 m 111.24 id 

. 
W C T  DIAMETERS UPSTREAM FROM FLOW DISTURBANCE IDISTANCE A I  

0 5  1.0 1.5 2.0 2.5 

'H lGHERNUHBER I S F Q R  
RECTANGULAR STACKSDR DUCTS 

? 40 E 
? 

W C T  DIAMETERS UPSTREAM FROM FLOW DISTURBANCL IDISTANCE AI 

1.5 2.0  2 5  1.0 

I I I I I I I 

STACK DIAMETER - 0.30 TO 0.61 m 112-11 in1 

I I I I I I I 
3 4 5 6 7 8 9 

DUCT U l l H E T E R S  DOWNSTREAM FUOM FLOW DISTURBANCL IOISTANCE 8) 

Figure 1-2.  Minimum numkr 01 I I~UC~Y points lor v t l o ~ i l y  (nanpan~culrtcl I Iav l l l= .  
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METHOD 2 - STACK GAS VELOCITY AND VOLUMETRIC FLOW CALCULATIONS 

5.1 Nomenclatwc. 

A=CraP1-sectlonal areaof slack. m'(ft9.  
B-rWater vspor In the mw s t r e w n  (from 

Method 5 or Reference Method 4). p r o  
mr t lon  by volume. 

c,=PlLot tube coefrblent. dtmenalonless. 
K,=Pltot tube  mnsbnt. 

for t h e  metric system M d  

Eo. 2 4  
P,-Sbndard absolute presure.  780 mm 

Hg (29.92 In. HE). 
Q.,=Dry volumetric stack gas flow rate wr- 

rected to standard condltlons. bumlhr 
(dscf/hr). 

t -Slack temperature. 'C (7% 
T,=Ahrolute slack temperature. 'K. 1.R). 
=m3+L lor metric. 

Eq. 2-7 
-480+L lor EnglIsh. 

4 . 1 - 8  
T..=Sbndard ahrolute temperature. 293 'K 

%=Average slack gaa velocity. m / w  (It /  

A,-Veloclty head of slack gar. mm H.0 (In. 

3.800=Convenlon factor. =/tu. 
16.0=Molnular welght of water. g/Emole 

5.2 Average Slack Gss Veloclty. 

(528'R). 

See). 

H.0). 

(Ib/lb-mole). 

Equatlon 2-9 

5.3 Average Stack Oar Dry Volumetrlc 
Flow Rate. 

Eq. 2-10 

METHOD 3 - MOLECULAR WEIGHT AND EXCESS AIR CALCULATIONS 

8.1 Nomenclature. 
&=Dry molmlar welghl. B/g.mole tlb/lb. 

%==Percent e x c e s  alr. 
%COS-Pemnt CO. by volume (dry bask). 
%O,=Percent 0. by volume (dry bask). 
%CO-Percent CO by volume (dry bask). 
%N.=Pemnt N. by volume (dry bask). 
O.ZM=Ratlo of 0. to N, In alr. v/v. 
O.Z6O=Molecular welght of N. or CO. dlvld. 

O.32O-Molecular welsh1 of 0, dlvlded by 

0.440-Molecular welght of CO. dlvlded by 

6.2 P e m n t  E x c m  Alr. Calculate the per. 
cent excess air (If applicable). by substltut- 
In8 the appropriate values of percent 0.. 
CO. and N. toblalned from Sedlon 4.1.3 or 
4.2.4) Into Equatlon 3-1. 

mole). 

ed by 100. 

1 w. 
100. 

%0.-0.5% CU 
x 100 

0.264% N.(%O.-0.5% CO) 

Eq. 3-1 

Nom The  eauatlon above assumes that 
amblent alr Is used QJ the s a m e  of 0. and 
that t h e  fuel d w  not w n m h  appreciable 
amounts of N, (as do coke oven or blast fur- 
nace gases). For thcse osa when apvrecta. 
ble amounts of N. M present (coal. 011. and 
nalural gas do not c ~ l m h  appreciable 
amounts of N.) or when Oxygen enrlclrment 
Is used. alternale methods. subject to SD- 
Proval of the  AdmlnIstrator. are &Ired. 

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

dt =0.440(%CO1~+0.32O(%0,) + 
0.280(%NO+%CO) 

EQ. 3-2 



METHOD 4 - STACK GAS M O I S T U R E  CALCULATIONS 

2.3.1 Nomenclature 
Bn=ProwTtlon of water vapor. by volume. 

In the gaa stream. 
M.=Molecular welght Of water. 18.0 P/g- 

mole (18.0 Ib/lb.mole). 
P.=AbSOIUte D m u r e  ( for  lhls melhod. 

m c  ~1 bsrometrlc orcrsurel at the  dry 
gas meter. m Hg (1". Hg). 

P.a=Standard absolute pressure. 760 mm 
Hg (29.92 In. Hg). 

R=Ideal gas constant. 0.06236 (mm Hg) 
(m')/(g-male) ('K) for metrlc unltr and 
21.85 (In. Hg) (ft')/(lbmole) ('R) lor 
Engllsh unlts. 

T.=Absalute temperature st m e w .  'K 
(.R). 

T.w=Standard absolute temperature. 293' 
K (528'R). 

V-=Dry gas volume measured by dry gas 
meter. dem (dcl). 

dV.=Ineremenral dry gas volume measured 
by dry gas meter st each traverse Dolnt. 
dcm (dci). 

V.um=Dry gas volume measured by the dry 
gas meter. corrected to standard condi- 
tlom. dscm (&I). 

V,u,~v=Volume of water vupor COndeNed 
corrected to standard mndltloN. bcm 
(SCf).  

V,,,,=Volume of water vapor collected In 
silica gel corrected to standard condl- 

V,=FinaI volume of COndeNer Water. ml. 
V,=lnltlal volume. If any .  of condenser 

W , = R n a l  wuelght of slllea gel or silica Bel 

L I O N .  sCm (XI). 

water. ml. 

DIUS Implnger. g. 

PIUS Implnger. g. 
W,=Inlllal weight of 6111ca gel or s111ca gel 

Y =Dry EBS meter d l b r a t l o n  factcr. 
p.=Denslty of water. 0.9982 g/ml (0.002201 

DIUS Implnger. g. 

PIUS Implnger. g. 
W,=Inlllal weight of 6111ca gel or s111ca gel 

Y =Dry EBS meter d l b r a t l o n  factcr. 
p.=Denslty of water. 0.9982 g/ml (0.002201 

Ib/ml). 
2.3.2 Volume of Water V a w r  Condensed. 

P K,IV,- V,) 
Eq. 1-1 

Ks-0.001333 mVml for mctrlc unlts 
-0.04707 ft'/ml for Enpllsh unlts 

2.3.3 Volume of Water Vapor Collected In 
Slllca Oel. 

Where: 
K,=0.001335 m'/n for mevlc unlts 

-0.04'715 ftVg far Engllsh Unlu 
2.3.1 Sample Gas Volume. 

V.P. 
= K,Y - 

Eq. 4-3 
Where: 
K.=0.3858 ' K / m  Hg for metrlc unlts 

= I 7 3 4  'R/ln. Hg for English unltr 
Nom: If the p0st-test leak rate (Section 

2.2.8) exceeds t h e  allowable rate. correct the 
value of V. In Equation 1-3. as debcrlbed In 
Sectlon 6.3 of Method 5. 
2.3.5 Moisture Content. 

V,w,,+ v,,,, 

v.....,+ v",,,,+ V"Wl  
e..= 

Eq. 4-4 
Nom: I n  saturated or moisture droplet- 

laden gas streams. two ~ ~ l e ~ l a t l o ~  of the  
molsture contenl of the stack gar shall be 
made. one u l n g  a value based uDOn the 
saturated COndltlON (see Sectlon 1.2). and 
another based u w n  the resultr of the  Im- 
plnger analy8ls. The lower of these two 
values of B shall be mmldered correct. 
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NO hl E N  CLATU R E 
M E T H O D  5 CALCULATIONS 

VmStd = Volume of gas  sample measured by the d r y  gas  mctcr. corrccted 
to s tandard  conditions, dscm (dscf). 

Y = Dry gas meter cal ibrat ion factor  

P, 

H = Average pressure d i r re ren t ia l  across the o r i f i ce  meter, 

= Barometric pressure a t  the sampling site, mm H g  (in. Hg) 

mm H,O (in. H,O) 

Tm = Absolute average dry  gas meter temperature ,  K (" R )  

dscm = Dry s tandard  cubic meters 

dscf  = Dry s tandard  cubic feet 

Wa = Weight of residue i n  acetone wash 

Ma = Mass of residue or  acetone a f t e r  evaporat ion,  mg 

Ca = Acetone blank residue concentrat ion.  mg/g 

Va = Volume or  acetone blank 

= Volume or  acetone used in wash, rnl V&" 

Mn = Total  amount  of par t iculate  mat te r  collected, mg 

CB = Concentrat ion Or. part iculate  mat te r  in s tack  gas, d r y  basis, 
corrected to s tandard condi t ions,  mg/dscm (gr /dscf)  

gr /dscf  = gra ins  per d r y  s tandard cub ic  foot  

= Volume or water vapor in the  gas sample, corrected to 
s tandard  conditions, scm (scf) 

= Water vapor i n  the gas s t ream, proportion by volume 

= Molecular weight of s tack gas. g/g-mole on d r y  basis 

= Molecular weigh1 of stack gas. g/g-mole on wet basis 

= Stack gas velocity. calculated by Method 2, Equat ion 2-9, 
using data  obtained f rom Method 5. m/sec (Tt/sec) 

VWard  

B W  

M, 

M, 

V8 

Cp = Pitot tube coefficient, dimensionless 

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

Ps = Absolute stack gas  pressure, mm Hg (in. Hg) 
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NO hl E N C L A  T U R E ( c o  11 i i n u cd ) 
M E T H O D  5 C A L C U L A T I O N S  

Q,,, = D r y  vo lun lc t r i c  stack 9 3 5  f l o w  ra ic  corrcc icd to s tandard 
condi t ions.  dscm/hr  (dsc f / l i r )  

dsc f /min  = d r y  s tandard cubic  r e e l  pcr minu tc  (a l so  i d c n t i f i c d  
a s  d c r m  or  scrm) 

a c l m  = actual  cub ic  r ce i  per rninutc 

I = Pcrccnt of i sok iner ic  sampl ing 

A n  = Cross-sectional area or nozzle. rn’ (ft’) 

. .  . . .  :. ..: 



. .  
: ... 

r 

i 

m 

B 

. .  
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-TEMPERATURE S E N S O R  CALIBRATION DATA F O R M  

DateL-21- f '3 Thermocouple I n d i c a t o r  # fe) mz, 
d / -  

Ambien t  T e m p e r a t u r e  6 j OF B a r o m e t r i c  P r e s s u r e z ? . ?  i n  Hg 

I -  

(ref t c m n  O F  + 460) - (test therm. tcmm OF + 4601 * 1005 1.5% 
(ref temp, O F  + 460) 



:.. ..: 

. .. 

:.. .. 



HOMER R. DULIN CO. 

CFH I 
* . -  - I 

729 EAST WILLOW STREET 
LONG BEACH, CALIFORNIA 90806 

(310) 424-8533 (213) 636-4096 FAX (310) 426-7707 

C E R T .  NO. 4 - 3 0 4 - 4  

CALIBRATION CERTIFICATION 
SUBMlnEDBY: KRlS A .  HANSEN C O .  

FLOWMETER SERIAL NO. 0 3 0  2 

MANUFACTURER EQU I METER MFG. SERIAL No. 2 7 6 8 8  

CFH 1 
..^ ,- I 

TUBE No. FLOAT NO. 
MODEL N O . :  T - 1 1 0  

1 0 8 . 6  
9 9 . 9  
8 8 . 8  
8 5 . 5  
6 6  R 

REMARKS: C A L I B R A T E D  I N  C F H  A I R  @ 1 4 . 7  P S l A  & 7 0  DEG F .  

1 0 8 . 9  
1 0 0 . 1  
8 8 . 5  
8 4 . 8  
G C  F: 

ACCURACY: SEE DATA 

INDICATED II ACTUAL 1 

4 6 . 5  
3 5 . 9  
2 5 . 7  
1 3 . 5  

~ 

4 6 . 2  
3 5 . 7  
2 5 . 8  
1 3 . 8  

Flowmeter Certified with HOMER R. DULIN CO. 

Equipment No. 1 2 4 0 0 Accuracy 0 . 2 %  Calib.Due 5 - 2 8 - 9 4  

NlSTCen. No. 8 2 1  1 2 4 9 5 7 6  9 2  
P rocedure  N o .  1 O l G  - 

P.O.No. 0 6 3 3 0  Shipper No. 

4 -  1 8 - 9 4  4 - 1 8 - 9 5  
CALl8RATlON DATE RECALl0RATlON DATE CALIBRATION TECHNICIAN 

B .RICHARDSON 



TYPE S P ITOT TUBE INSPECTION DATA FORM 
.: ::. 

... ... :. 

/ y e s  no  P i t o t  t u b e  assembly level? 

w P i t o t  t u b e  o p e n i n g s  damaged? yes (explain below) 

e =  0, A =  cm (in . )  Y =  

0.0 I O  ' 1  cm (in.): ~ 0 . 3 2  cm (<1/8 in . ) ,  t = A s i n Y  = 

' I  

w = A s i n ~  = 0.005- cm (in.): <.OS cm ( < 1 / 3 2  in.) 

'A - 0.  s47 cm ( in . )  Pb 2 ? ern ( i n . )  

D, = / . 0 9 0 "  cm ( i n . )  

Comments : 

yes * no C a l i b r a t i o n  required? 

* 
I f  y e s ,  t a g  and take o u t  of service until r e p a i r e d .  
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SECTION 1. DESCRIPTION 

1.1 General 

The Servomex 14008 series of gas analysers comprises two base units. the 14108 analyser 
using dual wavelength. single beam infrared technique and the 14208114218 oxygen analysers 
using paramagnetic technology. This manual describes the 14208 oxygen analyser. 

The 14008 series may be fitted into a twin unit 1Y rack mounted case, a bench top case or a 
single wit case far flush panel mounting. 

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

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

Included with the analyser are the following accessories: 

Fuses 2531-0526 
Filters 2377-3608 
'D' connectors 253571 27 (plug) 

'D' connector hoods 25357088 
Manual 014200018 
IEC Power connktor 2533-1437 

25357374 (socket) 

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

WARNING 

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

1.2 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 pas, this means that it is attracted into a 
magnetic field. In the Servomex measuring cell the oxygen concentration is defecled by 
means of a dumbbell mounted on a torque suspension in a strong, non-linear magnetic field. 
The higher the concentration of oxygen the greater this dumbbell is deflected from its rest 
position. This deflection is detected by an optical system and twin photocells connected lo 
an amplifier. Around the dumbbell is a coil of wire. A current is passed through this coil to 
return the dumb-bell 10 its original position. The cunent is measured and is proportional to 
the oxygen concentration. 



1.3 Sampling System 

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

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

rT=- SENSOR 

RESTR ICTOR 
FOR REQUIRED B A C K /  1 8 1 

? PRESSURE 
REGULATOR 5 = OPTION. IN OUT 01 

. .  ... 
Figure 1.1 Schematic of Sampling System 



. .  

1.4 Use With Toxlc or Flammable Gases 

1.4.1 Toxic Gases 

If fie analyser is used wiih sample gases which may be toxic. asphyxiant or otherwise 
harmful to health then adequate precautions should be taken 10 ensure sale installation and 
operabon. 

These pcecautions could, tor example. include ensuring good quality sample piping to reduce 
the possibility 01 leaks, regular leak checking of the analyser and sample piping, minimum 
sample pressure. adequate ventilation of enclosed spaces and the possibility of monitoring lor 
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 measuring flammable sample gases. 

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

1.5 Specification 

Performance Specification (typical) 

Repeatability: Better than M.l% O2 under constant conditions (measured at the IV 
electrical output). 

50.005% 0, M.04% of reading(on display) per "C change Temperature 
coefficient: from calibration temperature. 

Response 
%me: 

Less than 15 seconds to 90%. 
At point when flow alarm is triggered the response 6me will be 
approximately 50 seconds 



outputs 

Display 

Output: 

Alarm outpuls: 

Oxygen level: 

Flow fail: 
. . .  .. . 

Local alarm: 

Sample requirements 

Condition: 

Inlet pressure: 
(Standard) 

(With back- 
pressure 
regulator) 

F lowrate: 

Filtering: 

. . ..... . .  

Malerials exposed 
to the sample: 

Gas connection: 

3 112 digit LED reading 0.0 to 100.0% oxygen with overrange 
capability. 

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

2 oxygen level alarms, SPCO relay contacts rated at 1N11OV AC or 
1N28V DC, non-inductive. Can be configured to high or low. 
Independent of range. 

SPCO relay contacts rated at I N l l O V  AC or 1A 28V DC. 
non-inductive. 

Red LED lamps flash when alarm active 

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

3.5 to 7OkPa (0.5 to 1 Opsig). lnlet pressure changes within this 
range will change the reading by less than 0.1% OT 

17kPa to 35kPa (2.5 to 5 psig). 
Pressure values will be increased by 1 p i g  for every 2000R(10Pa 
per 1000rn) altitude above sea level. 

1 to 6 litregminute approximately depending on sample pressure. 
Version with back pressure regulator: 1 - 2 litreslmin 

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

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

6.4mm (114") OD tube. 

Physical Characteristics 

Case: 

Case 
classilication: case. 

Steel and aluminium finished in epoxy powder paint 

IP 20 (IEC 529) when fined into the Sewomex 1400 series 19 inch 



. . .  . .  . .  .: 

, !  
. .  

Dimensions: See Figure 2.1 

Weight: 5Kg ( 1  llb) approximately 

Electrical 

AC Supply: 

Power required: 50VA. 

88 Io 264V. 47 to 440Hz. 

Environmental Limits 

Operating ambient 
temperature: 

Storage temperature 
range: 

Relative humidity: 0-85%. noncondensing. 

Sunlight: 

0 to t45'C (32 to 113°F) 
0 to 40°C (32 to 104°F). when fitted in bench top case. 

-20 to t7O"C (-4 to 158°F) 

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. 

Vibration: 

EMC: 

1.6 Product Identification 

A label is fitted to the rear panel giving the model and serial numbers. It is of the form 
1420/6701/"NN where NNNN is the serial number 



Figure 5.1 Exploded View 1420B.Oxygen Analyser 



.. .:. . . .  . .  

SenTomex 

... 

141 OB 
Infrared Analyser 

Instruction Manual 

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

.:.:. .::. . .  

Certifele No. a5166 
IS0 9001 (1987) 
EN 29001 (1987) 

BS 5750 Part 1 (1987) 



CUSTOMISED CIRCUIT V A R I A B L E S  

The lo00 * l i s p l a y  pcb (01410902/0) on t h i s  instrument i s  f i t t e d  
with -/special res i s tor  v a l u e s  and s w i t c h  s e t t i n g s .  
a s  follows : -  

R e s i s t o r s  

R10 “3,‘ 

R11 500R 
R12 ’ 500R 

R13 5OOR 
Rl4 500R 

R15 5 OOK 

S p e c i a l  Switch 1 S e t t i n g s  

O N  

Standard Switch 1 s e t t i n g s  are l i s t e d  on Page 18 of the manual. 
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S e c t i o n  - 1. D e s c r i p t i o n  and  S p e c i f i c a t i o n .  

1 .1  G e n e r a l  

- 

- 
T h i s  manual d e s c r i b e s  t h e  Servomex 1 4 1 0  i n f r a - r e d  g a s  
a n a l y s c r .  

T h e  1 4 1 0  is  s u p p l i e d  f o r  p a c k a g i n g  i n t o  a 1 9  i n c h  r a c k  , 4U 
h i g h ,  case. A s u i t a b l e  case is  a v a i l a b l e  from Servomex,  
p a r t  number 0 0 0 2 2 9 0 5 .  

I f  t h e  1 4 1 0  i s  n o t  f i t t e d  i n t o  a s u i t a b l e  p r o t e c t i v e  case by 
Servomex (eg.  when t h e  1 4 1 0  i s  s u p p l i e d  a s  a n  OEM c h a s s i s )  
i t  i s  t h e n  t h e  r e s p o n s i b i l i t y  o f  t h e  u s e r  t o  e n s u r e  t h a t  
s u i t a b l e  p r e c a u t i o n s  a r e  t a k e n  so t h a t  t h e  l e v e l  o f  
p r o t e c t i o n  is a d e q u a t e  f o r  t h e  i n t e n d e d  e n v i r o n m e n t .  

A 3 1/2 . d i g i t  L E D  d i sp l ay  i n d i c a t e s  t h e  g a s  c o n c e n t r a t i o n  

The a n a l y s e r  has b u i l t - i n  alarms f o r  f l o w  f a i l u r e ,  
i n s t r u m e n t  f a u l t  a n d  h i g h  c o n c e n t r a t i o n  l e v e l .  These  alarms 
h a v e  i n d i c a t i n g  LED's o n  t h e  f r o n t  p a n e l .  An a l a r m  r e l ay  is 
f i t t e d  i n s i d e  t h e  u n i t  a n d  c a n  b e  s e l e c t e d  by t h e  u s e r  t o  
opera te  o n  a n y  o n e  of t h e s e  alarm c o n d i t i o n s .  

A s w i t c h  o n  t h e  a n a l y s e r ' s  f r o n t  p a n e l  selects the 
measurement  range. P i n s  o n  t h e  r ea r  o f  t h e  a n a l y s e r  a l l ow 
c o n n e c t i o n  of a remote r a n g e  change s w i t c h  wh ich ,  if 
c o n n e c t e d ,  overrides t h e  f r o n t  p a n e l  s w i t c h .  

WARNING 

i T h i s  analyser is n o t  s u i t a b l e  f o r  u s e  i n  
h a z a r d o u s  areas o r  f o r , m e a s u r i n g  h a z a r d o u s  gas m i x t u r e s  

I I 

1.2 S p e c i f i c a t i o n  

P r i n c i p l e :  I n f r a - r e d .  S i n g l e  beam d u a l  w a v e l e n g t h .  

Accuracy:  S u b j e c t  to  a v a i l a b l e  s t a n d a r d s  or gas . 
m i x t u r e s .  T y p i c a l l y  b e t t e r  t h a n  +/- 2 %  FSD. 

L i n e a r i t y :  B e t t e r  t h a n  +/-  1% FSD. 

R e p e a t a b i l i t y :  Be t t e r  t h a n  + / -  1% FSD 

Zero d r i f t :  L e s s  t h a n  2 %  FSD p e r  w e e k  

E f f e c t  o f  s a m p l e  L e s s  t h a n  18 FSD f o r  50% ce l l  window 
c e l l  c o n t a m i n a t i o n :  o b s c u r a t i o n ,  due t o  b r o a d  band c o n t a m i n a t i o n .  

T e m p e r a t u r e  Zero - less t h a n  0 . 2 %  FSD p e r  d e g  C 
c o e f f i c i e n t :  Span  - less t h a n  0 . 4 %  o f  r e a d i n g  

p e r  deg  C ( i n c l u d e s  g a s  l aw  e f f d c t ) .  



Sample p r e s s u r e  
c o e f f i c i e n t  : 

Response t i m e :  

E l e c t r i c a l  o u t p u t :  

. .  

:... .... 

Operat ing ambient  
temperature:  

R e l a t i v e  humidi ty:  

S to rage  
temperature:  

S to rage  r e l a t i v e  
humidity: 

AC supply; 

Alarms 

I n s t r u m e n t / l e v e l /  
flow alarm: 

Addi t iona l  G a s  
Concent ra t ion  
Alarm: 

Less t h a n  0.15% of r e a d i n g  pe r  mbar 

T y p i c a l l y  30 seconds t o  90%. 

0 to  IV, i s o l a t e d ,  m i n  l o a d  1 K  
and 
4 t o  20mA, i s o l a t e d ,  max load  
impedance 500R. 
Note t h a t  t h e  c u r r e n t  and v o l t a g e  
o u t p u t s  a r e  n o t  i s o l a t e d  from 
each o t h e r .  

0 t o  4 0  deg  C ( 3 2  t o  1 0 4  deg F). 

5 t o  85% non-condensing. 

-20  t o  +70 deg  C (-4 ' t o  158 deg  F) 

80% RH m a x i m u m .  

120 or 2 4 0 V  AC, +/-lo%, 45/65Hz. 
Max l o a d  30VA. 

T h i s  alarm c a n  be c o n f i g u r e d  t o  operate 
i n  d i f f e r e n t  ways:- 

1. AS a c o n c e n t r a t i o n  alarm o n l y  
2.  A s  a n . i n s t r u m e n t  f a u l t  alarm o n l y  
3 .  A s  a flow alarm 

4 sets of changeover  re1ay"contacts  r a t e d  a t  
3A/120V, 1A/240V AC or 1A/28V DC. 
Relay d e - e n e r g i s e s  on alarm o r  power f a i l u r e .  
See s e c t i o n  2.3.1 for details  of how t o  
c o n f i g u r e  t h e s e  alarms: 

Change o v e r  r e l a y  contac ts  r a t e d  a t  
1A/28V AC or DC - Relay de -ene rg i se s  
o n  h i g h  c o n c e n t r a t i o n  or p o w e r  f a i l .  

Sample Requirements 

Pressure :  0.9 t o  1.1 b a r  abso lu t e .  

Flowrate:  T y p i c a l l y  100ml/min t o  1 l i t r e / r n i n .  

Ma te r i a l s  i n  c o n t a c t  
w i t h  t h e  sample: Stainless steel. Vilon. sapphirdCaF2, UPVC. as staandard. 

(;as connect ion:  6 . 4 m  ( 1 / 4 i n )  OD tube ,  s u i t a b l e  f o r  push-on 
tub ing  or 1/4 inch  compression f i t t i n g s .  
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. .  . .  Section 4. Principles Of Operation And Product Description 

4 . 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) 

Fiqure 4.1 General Construction 



Thermo Environmental - 
E /nslrumena /nc. 

.... : 

Gas Filter Correlationlib 
CO Analyzer 

Model 48 
For Continuous 
Ambient Air 
Monitoring 
Thermo Electron's Microprocessor 
'Based Model 48 Ambient CO Analyzer 
provides unequaled ease of operation. 
reliability. precislon and specificity. The 
unique Gas filter Correlation principle of 
operation offers the significant advan- 
tages 01 unequaled specificity and sensi- 
tivity and increased resistance to shock 
and vibration. 

.. . .  

Key Features 

Microprocessor Based 

* Automatic pressure and temperature 
correction 

Dual fully independent outputs standard 

* Hourly average output standard 

* L m r  ranges, wide dynamic range 
(suitable for both ambient and source) 

' Highlyspecific to CO 

* Long term zero and span stability 

* Vibration and shock resistant 

- Powerful diagnostics made possible by 
:.. ...: 

microprocessor 

Linear through all ranges 

* Unaffected by changes in flow 

* Self-aligning optics 

- U.S.A.-EPA relerence method RFCA- 
0981654. range O-50ppm time con- 
stant - 30 seconds 

Model 48 Specifications 

Ranges ~ 1 . 0 - 2 .  ~5 .010 .n20 .0 -50~ .  n t w .  0-200. 
nsw~ atom nom 

- - - r 7  . .... . 

Zero Noise 0.05 ppm RMS - With time Constant = 30 
seconds 

Minimum Detectable Limit 0.10ppm 
Zero Drift. 24 Hours 
Span Drift. 24 hours 

t 0.2 ppm 
? 1% Full Scale 

~ 

Rlse/f I Ernes (G95%) 
(at &i now. 30 second 

I minute 

integration time) 
Precision f 0.1 ppm 

Flow Rate 1 Ipm standard 
Rejection Ratio 
Operating Temperature 

Linearity 2 1% 

Negligible interference lrom water and CO, 
Performance specifications maintained over 
the range 15-35" C (may be operated safely 
over the range 5 4 5 '  C) 

105-125 VAC. WHZ; 22O-24OVAC 
snw 

Power Requirements to0 Watts: 

_ _  .- 
Physical Dimensions 17" wide x 8%" high x 23" deep 
Weight 45 Ibs. 
~ 

Dual Outputs (standard) Selectable to GtOmV, 0-1CQmV 
GlV, G5V. C-10% digital display; 1 hour inte- 
grated value. Other outputs available upon 
request (4-20ma. IEEE488) 

' See Federal Register. Tuesday. February 18. 1975. Volume 40, Number 33, Part II 101 
delinitions and Federal specilications. Perlormance specifications over 15-35'C 
range. 

. .  . .  . .  
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Principle of Operation 

The basic.components of a Gas Corre 
lation System are illustrated in the 
above diagram. Radiation from an 
infrared source is chopped and then 
passed through agas filterwhich 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 cell and falls on a 
solid state IR detector. 

The CO gas filler acts to pr0duce.a 
reference beam which cannot be fur- 

Options 

ther affected by CO in the sample 

is transparent to IR radiation and 
chamber. The N, side of the filter wheel 

48-003 - Remote activatio'n of zero therefore produces a measure beam 
which can be absorbed by CO. The 
chopped detector signal is modulated n and span solenoids. 
by the alternation between the two gas 
filters with an amplitude 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 to CO. 

.:.. .,... . .  . .  

Thermo Environmental - V€ instruments Inc. 0 
8 West Forge Parkway (508) 520-0430 FAX: (508) 520-1460 
Franklin, MA 02038 Telex: 200205 THEM0 UR 

I. :  
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INTERFEREHT COMP. 

R A H G E  

C O  1 0 - I 0 0 0  PPM 

C O Z  0-400 P P M  

F I G U R E  9 ZERO D R I F T  

c o  c o z  s o 2  HzO 
I000 PPM 2 0 %  1000 PPM 25'C SAT. 

-- 0.02 5FS E O  - 0 . 5 X F S  

0 . 1 2  :FS = 0  - 0 . 5  XfS 

T A B L E  1 . I N T E R F E R E H C E  
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Union Landing 8 River Roads 
P.O. Drawer No. 272 
Riverton 
New Jersey 08077 
Telephone: Marketing; 609-829-7878 

Prod. 8 Adrnin.; 609-829-791 4 
International; 609-829-791 7 

To: General Welding Supply 
3623 E. Marginal Way So. 
Seattle, WA 98134 

Date Reported: 12-12-94 
Test Number: 4C889 
Fill Date: 11-23-94 

Material Submitted: 600ppm C0,10%02,12%C02/N2 

Specification Number: Primary Standard 

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

Result of Investigation: Cylinder No. CC-2895 

coplwwnt Swcif ication Concentration 

.;< Carbon Monoxide 600 PPm 
-": oxygen 10% 
-'-'- Carbon Dioxide 12% 

Nitrogen Balance 

;'? Primary Standard Analytical Accuracy +/- 2.0% Relative 
;'-'- Primary Standard Analytical Accuracy +/- 0.02% Absolute 

:.. ..:. 

556 ppm 
9.28% 
11.06% 
Balance 

OAM NO. D37-W2 



Union Landing 8 River Roads 
P.O. Drawer No. 272 
Riverton 
New Jersey 08077 
Telephone: Marketing; 609-829-7878 

.. .:. ...~ 

Prod. 8 Admin.; 609-829-7914 
International: 609-829-791 7 

To: General Welding Supply 
3623 E. Marginal Way So. 
Seattle, WA 98124 

Date Reported: 05-22-95 
Test Number: 54184 
Fill Date: 05-10-95 

Material Submitted: 300ppm C0,6%CO2,15%02/N2 

Specification Number: N/A 

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

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

cotnwnent SDecif icat ion Concentration 

?: Carbon Monoxide 308 PPm 
-:.;*: Carbon Dioxide 6% 
;k*: Oxygen 15% 

Nitrogen Balance 

296 ppm 
5.98% 
15.01% 
Balance 

:’: Primary Standard Analytical Accuracy +/- 2% Relative 
;‘zc Primary Standard Analytical Accuracy +/- 0.02% Absolute 
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KRIS A.  HANSEN, Q E P  

PRESIDENT 
AM TEST-AIR QUALITY, INC 

AM TEST ALASKA 

EDUCATION 

- 
- 

- 

B.S., Chemistry, Central Washington University, 1973 
Coursework and 2.5 years research completed towards M.S., 
Chemistry, Central Washington University 
Several workshops, courses and conferences annually. 
on the subjects of continuous emission monitoring 
systems (CEMS), Title 111 MACT, Title V operating 
permits, enhanced monitoring, and advanced emission measurement. 

PROFESSIONAL MEMBERSHIPS/CERTIFICATIONS 
- 
- 

- 
- Source Evaluation Society (SES) 

Institute of Professional Environmental Practice (IPEP), 
Qualified Environmental Professional (QEP), July 1995 
Air and Waste Management Association (A&WMA), Fellow Member 
(since 1978) 
Pacific Northwest International Section of A&WMA (PNWIS) 

PROFESSIONAL EXPERIENCE 

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

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

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

VICE PRESIDENT/SR. TECHNICAL WRITER 

EDUCATION 

- 
- 
- 

B.S., Marine Resources, Western Washington University, 
Bellingham, Washington, 1980 
Minors in Chemistry and Biology 
Several workshops, courses and conferences annually, including 
a Continuous Emission Monitoring System (CEMS) Workshop, taught 
by Dr. James Jahnke in October 1992 and April 1993, a Title V Operating 
Permits Workshop in May 1993, an Advanced Emission Measurement 
Workshop in July 1993, a Title 111 MACT Workshop in 1994 and 
Enhanced Monitoring Workshops in 1993 and 1994. 

PROFESSIONAL. MEMBERSHIPS 

- 
- 
- Source Evaluation Society (SES) 

Air and Waste Management Association (A&WMA) 
Pacific Northwest International Section of A&WMA (PNWIS) 

.:. ...: 

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-APT1 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 secretaly/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. 
Ilm\r\apu~=m. 9mmI 
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RESUME OF 
DOUGLAS M. ALBERTSON 

SENIOR AIR QUALITY SPECIALIST 

EDUCATION 

- 
- 

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

PROFESSIONAL MEMBERSHIPS 

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

- 
- 

PROFESSIONAL EXPERIENCE 

Mr. Albertson has worked with Am Test-Air Quality Inc. for the past year. He has 
over 20 years experience in environmental research, including process modification, 
equipment design, permitting, 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 identification and solution of environmental problems on 
combustion sources fired with coal, c ~ d e  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. Albewon derived full scale operating 
conditions and process flow for full scale facilities based on masslenergy 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 Conon Stalks'. IGT Confemncc. New Orleans. Louisiana. February 1988. 

'Dcrign Characlcnrticr of  a I2 MW AFB Power Slarion Firing AgriculNral Waster'. American Socicry of Mechanical Engineen, 
Sa" Francisco. California. A p d  1989. 

'Modifications IO Fluid Bed Boiler Dcrign Based on NO. Reduction Eapcrience'. American Sociery of Mechanical Engineen. 
Dallas. Teras. Ocrober 1989 

(albk\D\rndmi. W i W I  
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RESUME OF 
PAUL J. CLARK 

AIR QUALITY SPECIALIST 

EDUCATION 

- Naval Nuclear Power School, 1982 
- Various Naval Engineering Courses 
- Numerous Safety and Hazard Communication Courses 
- OSHA 80-Hour Hazardous Waste Training, 1993 

PROFESSIONAL EXPERIENCE 

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

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

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

TECHNICAL WFSTER 

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. 

... .... .. . 



. . .  

mx 
A I R  ( I U A L I T V .  I N C  

RESUME OF 
ANNIKA M. WOEHR 

PROJECT ASSISTANT/TECHNICAL WRITER 

EDUCATION 

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

I31 

PROFESSIONAL EXPERIENCE 

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

In the laboratory, Ms. Woehr is experienced in gravimetric analysis of particulate 
matter samples and particle size distribution samples. She assists in preparation and 
analysis of samples for quantifying sulfur oxides, reduced sulfur compounds, toxic 
metals (including hexavalent chromium), semi-volatile compounds (including dioxins 
and furans), and volatile organic compounds. 

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

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

- 
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A M  TEST-AIR QUALITY, INC. 
CAPABILITIES 

FAX: 12061 222-7849 
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Am Test-Air Quality, Inc. i s  an independent company providing 

comprehensive air pollution testing services to  industry and government. 

A m  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. A m  Test-Air Quality's 

main office and laboratory facility is located in Preston, Washington. The 

Preston office employs a staff o f  20 qualified, experienced engineers, 

chemists and scientists. In January 1993, Am Test-Air Quality, Inc. opened 

a branch office, A m  Test Alaska in Anchorage, Alaska in order t o  better 

serve our many Alaskan clients. One aspect of the testing services provided 

by Am Test-Air Quality, Inc., which w e  feel is unsurpassed by other testing 

firms, is the quality and experience of our personnel. We utilize highly 
experienced, motivated personnel on all projects. We believe that the 

success of a project is dependent on the use of state-of-the-art equipment 

and experienced, knowledgeable personnel. We have performed source 
testing projects of all di f ferent sizes and difficulty levels. Typically, w e  

dispatch test teams of one t o  ten individuals. On all projects, our attention 

to  detail remains extremely high. 

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

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: 

. . . . . . . . . 
8 

a . . 

Regulatory compliance with NSPS, MACT, BIF requirements 
Continuous emission monitoring system (CEMS) 
certifications 
Enhanced monitor certifications (CEMS, CRMS, CPMS) 
Emission inventories for MACT, NESHAP, SARA Title Ill and 
SIP determinations 
Air pollution control equipment warranty/guarantee/design 
testing 
Combustion or control device optimization 
Air toxics studies for hazardous air pollutants (HAPS) 
Particle size distribution studies (PM,o) 
Soil remediation unit evaluations 
Vapor recovery system efficiency evaluations 
Destructionlcapture efficiency studies 
Ammonia slip evaluations 
Pilot plant or engineering-scale trial burns 
Hands-on stack sampling training workshops 
Industry-agency liaison 

..  . .  :. ... 



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. A m  Test personnel keep current on n e w  
method development by  attending training courses and utilizing the EMTIC 

bulletin board system (BES). A partial list of pollutants measured using 

manual test methods follows: 

Particulate Matter 
Particle Size Distribution 
Sulfur Oxides 
Nitrogen Oxides 
Opacity Measurement 
Carbon Monoxide and Fixed Gases 
Hydrogen Sulfide 
Multi-Metals 
- . Hexavalent Chromium 
- ICP Metals 
- Low-Level Mercury 
Particulate and Gaseous Fluoride 
Total Reduced Sulfur Compounds 
Volatile Organic Compounds 
- 8240 l ist of VOCs 
- Alcohols and Acetates 
- RTEX 
- Formaldehyde/Aldehydes 

- Dioxin and Furan Isomers 
Semi-volatile Organic ComDounds 

- PAHs 
- BNAs 
- PCBS 
- Pesticides and Herbicides 

- Hydrochloric Acid 
- Hydrofluoric Acid 
- Nitric Acid 

= Acid Gases 

- Sulfuric Acid 
Chlorine, Chlorine Dioxide and Chloroform 

= Ammonia and Urea 
Radionucleides 

= Hazardous Air Pollutants (HAPS) 

. .  .. 
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CONTINUOUS EMISSION MONITORING SYSTEMS 
AND INSTRUMENTAL TESTING SERVICES 

Am Test-Air Quality, Inc. has t w o  (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 t o  

tailor calibrations gases t o  each source. Each mobile laboratory is equipped 
with: 

1 02, CO,, SO*, NO,, and CO analyzers 
1 Total hydrocarbon (THC) and non-methane hydrocarbon 

(NMHC) analyzers 
1 PC-based data acquisition systems for collecting and 

reducing data t o  provide on-site results 
1 Cylinder racks for calibration gases 
1 Heated or unheated Teflon sample transport lines 
1 Sample extraction systems, including sample probes, 

fine particulate filters, moisture removal systems, and 
Teflon lined sample pumps 

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

A m  Test-Air Quality, Inc.'s mobile laboratories are used to  perform N e w  

Source Performance Standards (NSPS) testing and to conduct continuous 

emission monitoring system (CEMS) performance specification testing and 

audits. We provide a variety o f  CEMS services, including: 

1 Performance Specification Tests (PST) 
1 Relative Accuracy Test Audits (RATA) 
1 Relative Accuracy Audits (RAA) 
9 Cylinder Gas Audits (CGA) 
1 Quality Assurance Plans (QAP) 

In addition, Am Test-Air Quality, Inc.'s senior level staff are extremely 
knowledgeable in the field o f  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. 

i 
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A M  TEST LABORATORY 

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

- Quick turnaround time for  sample analysis 
- Maximum quality control on projects 
- Direct dialogue with t h e  analytical s taff  - Reasonable rates 

AmTest’s laboratory is departmentalized into the following disciplines: 

AIR QUALITY 
ENVIRONMENTAL 
INDUSTRIAL 

OIL AND FUELS 

TRACE ORGANICS 

MICROBIOLOGY 

Source and Ambient Testing 
Water, Wastes, Tissue, Vegetation 
Food, Materials Testing, Industrial 
Hygiene, Special Projects 
Lubricating Oil, Fuel Analysis, 
Hydraulics, Contamination Analysis 
PCB’s, Pesticides, Hazardous Wastes, 
Priority Pollutants 
Water, Wells, Food, Product Evaluation 

AmTest’s laboratory utilizes the following instrumentation: 

Finnigan Incm 60 GC/MS 
J-ll Ash ICP Plssma Emission Spectrometer 
G s s  Chmmatopraphc FID, EC, TC. Nz. P 
J-ll Ash Arc, Spark Emhion Spectrometer 
Xertex TOX Analyrer Infrared Spectrometer 
Source Test Equipment-EPA Approved 

Atomic Absorption Spectrometer-Flame 
Atomic Abwrption Spectrometer-Graphite Furnace 
Atomic Absorption Spectrometer-Hydride Generation 
UVlVhiblc Spectrometer 

High Performance Liquid Chromatograph 

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

AmTest, Inc., Portland, Oregon 
AmTest of Arizona, Phoenix, Arizona 
Can Test Ltd., Vancouver, B.C. 
Loring Laboratories, Calgary, Alberta 
Metropolitan Clinical Laboratories, Ltd., Vancouver, B.C. 

.. 

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

I .  
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