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EXECUTIVE SUMMARY

Air Pollution Characterization and Control, Ltd. (APCC) was retained by
Louisiana-Pacific Corporation (Louisiana-Pacific) to provide Emissions Testing and Air
Quality Engineering Services at their Houlton, Maine facility. The purpose of this
project was to perform source emission measurements in order to calculate the VOC
emissions and capture and control efficiency (CE). In addition, particulate matter (PM)
emissions were determined in accordance with EPA Method 5 and NSPS Test Method
202 for front half PM (Method 5) and filterable PM including organic and inorganic
condensables (Method 202). The testing was completed at the inlet (outlets of the
surface and core dryer's primary cyclones) and outlet (stack) of the regenerative
thermal oxidizer (RTQ) for the following pollutants and diluents:

Particulate RTO Stack
vOC RTO Stack, Surface & Core Dryers
0o and CO» RTO Stack

The table below is a summary of the PM emissions test program which shows
compliance with the Maine Department of Environmental Protection (ME DEP)
permitted PM emission standard of 0.02 gr/dscf and 15.66 Ib/hr from the combined
dryer sources while operating at a rate sufficient to maintain press production within
90% of the maximum rate of 21.6 tph.

PARTICULATE EMISSION TESTING
Louisiana-Pacific Corporation
9 July 1996

AVERAGE EMISSIONS EMISSIONS STANDARD

RTO Stack M-5 0.3 Ib/hr 15.66 Ib/hr
RTO Stack M-202 4.46 Ib/hr* 15.66 Ib/hr
RTO Stack M-5 & 202 4.64 Ib/hr* 15.66 Ib/hr

Note: * = Average includes only test Runs 2 and 3. See Section 2.1 for discussion.

The table below is a summary of the Volatiie Organic Compound (VOC)
emissions test program for the RTO Stack which shows compliance with the ME DEP
VOC emission standard of 5.61 Ib/hr and 95% capture and control efficiency (CE).

VOC EMISSION TESTING ON THE RTO STACK

AVERAGE EMISSIONS EMISSIONS STANDARD

RTOQ Stack 0.95 Ib/hr 5861 Ib/mhr
RTO CE 96.1% 95%




il E N IR =N

1.0 INTRODUCTION

Air Pollution Characterization and Control, Ltd. (APCC) was retained by
Louisiana-Pacific Corporation (Louisiana-Pacific) to provide Emissions Testing and Air
Quality Engineering Services at their Houlton, Maine facility. The purpose of this
project was to perform source emission measurements in order to calculate the VOC
emissions and capture and control efficiency (CE) as well as the particulate matter
(PM) emission rate. Volatile Organic Compound (VOC) testing was performed in
accordance with EPA Method 25A to demonstrate compliance with the standards for
VOC emissions at the facility. Additionally, APCC performed testing to demonstrate
compliance with the particulate matter (PM) standard in accordance with EPA Method
5 and NSPS Test Method 202 for front half PM (Method 5) and filterable PM including
organic and inorganic condensables (Method 202) for the RTO stack.

This report prepared by APCC details the methodology that APCC used to
determine compliance with the permitted standards for VOC and particulate matter.

This test program was performed on 9 July 1996 by Bruce A. Henning Principal
Scientist at APCC, who served as the Project Engineer and a staff of APCC Engineers
and Environmental Technicians. Process operations and site coordination was
supplied by Mark Stile, Environmental Manager of Louisiana-Pacific.

Section 2 of this report presents the results and discussion and Section 3
contains a process description of the facility including the process data recorded
during the test program. Section 4 details the test methods used during the test
program. Section 5 contains APCC's quality assurance/quality. control guidelines as
implemented for this test program. -

APCC, Ltd. 96053 1
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2.0 RESULTS AND DISCUSSION

This section details the results and discussion of the compliance program with
regards to the compliance with the permitted standards for VOC and PM. The results
are discussed as applicable to both the ME DEP Air Emissions License No. A-327-72-
G-M and the US EPA Clean Air Act Consent Decree entered into with Louisiana-
Pacific on 30 September 1993.

2.1 RTO Stack Particulate Matter Emissions

Compliance PM emissions testing was performed at the Louisiana-Pacific
facility located in Houlton, Maine on 9 July 1996. Sampling was performed at the
exhaust stack of the RTO. Testing was performed to determine emission
concentrations and the emission rates in accordance with EPA Method 5 and NSPS
Test Method 202 for front half particulate matter (Method 5) and filterable particulate
matter including organic and inorganic condensables (Method 202).

Louisiana-Pacific's Air Emissions License No. A-327-72-G-M requires that the
filterable (front half) emissions from the RTO stack be less than 0.02 gr/dscf and 15.66
Ib/r. The PM testing program was completed with both the surface and core dryer
units operating at a rate sufficient to maintain press production within 90% of the
maximum rate of 21.6 tph. The emission rate was determined to be in compliance at
5.4% of the allowable 15.66 Ib/hr with a total emission rate of 0.30 Ib/hr and a PM
concentration of 5.43E-04 gr/dscf. A summary of each of the PM test results based on
the filterable (front half) emissions from the RTO stack is presented below in summary
Table 2-1.

Table 2-1
Data Summary for Method 5 PM on the RTO Stack

Louisiana-Pacific
Houlton, Maine

TEST NUMBER: 1 2 3

DATE: 7/9/96 7/9/96 7/9/96

TIME: 1515-1615 | 1730-1900 | 1955-2055

PROCESS CONDITIONS UNITS AVERAGE
Press Production Rate tph 19.4 19.4 19.4 19.4
SAMPLE CONDITIONS

Meter Volume dscf 41.1 42.6 42.6 421
Isokinesis Y% 95.3 98.1 99.7 97.7
Filterable Particulate Catch myg 2.6 1.0 0.8 1.5
STACK CONDITIONS

Stack Gas Flowrate dscf/min 63,946 64,445 63,461 63,951
Average Stack Temperature °F 258 257 256 257
Water Vaporin Stack Gas % VIV 23.0 22.8 23.2 23.0
COz2 in Stack Gas Yo 3.7 59 4.5 4.7

02 in Stack Gas % 16.5 16.1 15.9 16.0
MEASURED EMISSIONS

Particulate Concentration gr/dscf 9.77E-04 3.62E-04 2.90E-04 5.43E-04
Mass Emission Rate ib/hr 0.64 | 0.20 0.16 0.30
APCC, Lid. 96053 2
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Three §0-minute tests were performed on 8 July 1996 o determine emission
concantrations of PM under press operating conditions which ylelded 19.43 tons per
hour or 90% of the maximum openating capacily. The emission concentration In grain
per dry standard cuble fest (gr/dscf) averaged 5.43E-04 gridscf, below the 0.02 gr/dsct
emiscion standard. The rasults for the thrae tests ware 0.54, 0.20, and 0.18, pounds
per hour (lb/hr) respectivaely. The average of the throe tesis was caloulated to be 0.30
ib/hr. This represents 5.4 % of the iotal allowed emiasion rate of 15,66 ib/hr,

The oxygen leveis varied from 3.7 % 10 5.9 % for all three of tha tests. Oxygen
concentrations averaged 4.7 % fer the entire test program. Emissions data summenies
and copies of the Method 5 sheets aa racorded during the test program are presented
in Appendix C.

All lhree leste performed were within the 100% * 10% isckinetics acceptable
rangs as required by the reference method. Both the sampling and pitot leak checks
were acceptable at iess than 0.02 cfm.

The US EPA Clean Air Act Consent Decree entered into with Louislana-Pacific
on 30 Saptambar 1993 raquires thal the resuits be reported as total PM. Total PM was
determined to have an emission rate of 4.64 {b/hr and & PM concentration of 8.47E-03 -
gr/deci based on the average of Test Rune 2 and 3. Tast Run 1 wae discarded due to
contamination as desoribed below.

As sean in the tables below, Test Run 1 seems 10 be. an outller in the fact that
total PM rasults are 4 times the average of Test Runs 2 and 3. The Run 1 condensable
sample underwent further analysis by infrared (IR) scan to deterrnine that silicone
lubricant cortamination contributed to the high results. Therefore, Run 1 is not
included in the average reportad CPM results. The Interpoll Laboratory's analytical
dela is presented in Appendix G.

A summary of each of the additional condensable PM results Is presented in
Tables 2-2 and 2-3. All associated field data and detailed summaries are prasentad In
Appendix B of this report,

This section presenis a discussion of test data coliacted during eash VOC
emigsion test, APCC perfarmad threa 80 minute iests on the RTO stack and the autlets
from the surface and core dryer %rgna%cymones which served as the inlets to the RTO

for the calculation of the RTO's ese tests were performed at the same time as
the PM tests under the same operating conditions as described above, detalled in
Bection 3 and presented in Appendix E, pages 2 and 3, A results summary for each
test run Is presented In Table 2-4. Completa tabulated data for each test is presented
in Appencix B. _

APCC, Llo, 96053 3
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I Revised 8/28/96
I Table 2-2
Data Summary for Filterable PM Containing Organic Condensables
l Louisiana-Pacific
Houlton, Maine
I TEST NUMBER: 7 2 3
DATE: 7/9/96 719/96 7/9/96
TIME: 1515-1615 1730-1900 | 1955-2055
PROCESS CONDITIONS UNITS AVERAGE
Press Production Rate tph 19.4 19.4 19.4 19.4
SAMPLE CONDITIONS
: l Meter Volume dscf 41.1 42.6 42.6 42.6
- Isokinesis ) 85.3 98.1 99.7 98.9
_ Condensable PM Catch mg 92.0 23.0 22.0 22.5
l STACK CONDITIONS
Stack Gas Flowrate dsci/min 63,946 64,445 63,461 63,953
Average Stack Temperature F 258 257 256 257
Water Vapor in Stack Gas % viv 23.0 22.8 23.2 23.0
I CO2 in Stack Gas % 3.7 5.9 4.5 5.2
Oy in Stack Gas % 16.5 16.1 15.9 16.0
MEASURED EMISSIONS
Particulate Concentration gr/dscf 3.46E-02 8.33E-03 7.96E-03 8.15E-03
Mass Emission Rate Ib/hr 18.93 4.60 4.33 4.46
, Note: Average includes only test Runs 2 and 3. See Section 2.1 for details.
I,-_ Table 2-3
Data Summary for Total PM (M-5 & 202)
Louisiana-Pacific
Houlton, Maine
TEST NUMBER: 1 2 3
DATE: 7/9/96 7/9/96 7/9/96
TIME: 1515-1615 | 1730-1900 | 1955-2055
PROCESS CONDITIONS UNITS AVERAGE
l Press Production Rate tph 19.4 19.4 19.4 19.4
R SAMPLE CONDITIONS
l Meter Volume dscf 41.1 42.6 42.6 42.6
Isokinesis % 95.3 98 .1 99.7 98.9
Total Particulate Catch mg 84.6 24.0 22.8 22.5
STACK CONDITIONS
I Stack Gas Flowrate dscf/min 63,946 64,445 63,461 63,953
Average Stack Temperature F 258 257 256 257
Water Vaporin Stack Gas % VIV 23.0 22.8 23.2 23.0
CO2 in Stack Gas % 3.7 5.9 4.5 5.2
Q2 in Stack Gas Yo 16.5 16.1 15.9 16.0
MEASURED EMISSIONS
Particulate Concentration gr/dscf 3.55E-02 8.69E-03 B.25E-03 8.47E-03
l Mass Emission Rate Ib/hr 19.47 4.80 4.49 4.64 |
: Note: Average includes only test Runs 2 and 3. See Section 2.1 for details.
I APCC, Ltd. 96053 4



Table 2-4

Data Summary for VOC Emissions and CE

Louisiana-Pacific, Houlton, Maine
EMISSION RATES CAPTURE
INLET INLET INLET QUTLET EFFICIENCY
SITE 1 SITE 2 1 & 2 SITE 4 (CE)
Ilbs/hr Ibs/hr Ilbs/hr Ibs/hr* Yo
Test 1
Average 9.7 15.6 25.3 0.7 97.4
Test 2
Average 9.2 13.1 22.4 1.5 93.4
Test 3
Average 10.9 16.5 27.4 0.7 97.5
TEST PROGRAM AVERAGES 25.0 0.9 96.1
VOC Limit = 5.61 |bs/hr*

The average test program VOC emission rate at the RTO stack outlet was
determined to be 0.9 Ib/hr, which is 16% of the ME DEP permitted emission standard
of 5.61 Ib/hr. The VOC concentrations at the RTO stack ranged from 0.4 ppm to 18.2
ppm, while the test program average was 4.6 ppm.

The following equation was used to calculate VOC Ibs/hr emissions.

Ibs/hr = (ppm)* (Conversion Factor)*(Qs, scfm)*(60 min. /hr)

Conversion Factor

where: =
Qs =

THC as methane = 4.149E-08
standard flow, scf/min

The sum of the results from Sites 1 and 2, after the primary cyclones were used
to determine the VOC contribution from the dryers. The CE of the pollution control
system , the RTO was calculated as follows:

VOC EFFICIENCY = 1- ((VOC @ Site 4)/ (VOC @ Site 1 + VOC @ Site 2)) * 100
As can be seen from the table presented above the test program average CE was

calculated to be 96.1%. The three test averages were 97.4, 93.4, and 97.5 % for tests
1, 2, and 3 respectively.

APCC, Ltd. 96053 5



3.0 PROCESS AND OPERATIONS

The Louisiana-Pacific facility in Houlton Maine is an oriented strand board
manufacturing facility that produces structural panel used for various construction
applications. The facility is identified by the Standard Industrial Classification Code
2493. A complete process flow diagram is presented in Appendix A.

The plant purchases logs that are debarked and fed to a waferizer. The bark is
used for fuel in the thermal oil heater. The waferizer flakes the logs into thin pieces,
which are approximately three inches long by one inch wide by 1/32 inch thick. The
freshly cut pieces have a moisture content of approximately 50%. The wet flakes go
through a rotary dryer which reduces the moisture content to between four and eight
percent. The flakes are then captured by the primary cyclone and the exhaust gas
passes through a wet electrostatic precipitator (ESP) followed by a regenerative
thermal oxidizer (RTO).

The flakes collected by the primary cyclone drop into a rotary screen, which
separates the correctly sized flakes for further processing. The material passing
through the screen is used as fuel in the dryer. Wax and resin are mixed with the
flakes in rotary blenders. Formers then evenly distribute the flakes onto a moving
conveyer. A separate former is used to orient the bottom, core and top layers of the
board. The continuous mat of flakes is separated into press size segments by the
flying cut-off saw.

The loader loads the boards into the press and with the combination of heat
(supplied by the thermal oil heater) and pressure, the wafer mats are turned into solid
boards. These boards are unloaded and cut by the trim saw to the desired sizes. The
dust formed by this operation is collected and used as fuel in the wafer dryer.

The facility operates several pollution control devices to control emissions. As
mentioned above, the rotary dryer exhaust is controlled by a wet ESP and the RTO.
Emissions generated by the thermal oil heater pass through a cyclone and ESP.
Emissions from the board press are controlled by a RTO. :

3.1 __Process Equipment Description and Operating Conditions

The description of the process equipment that was tested is two MEC model
1248 T triple pass rotary drum wafer dryers with rated capacities of 230 tons per hour
(tph) of wafers at six percent moisture. The primary burners are McConnell model 48
wood fired cyclonic suspension burners with rated capacities of 40 MM Btu/hr.

The dryers were operated at a rate sufficient to maintain press production within
90% of the maximum rate of 21.6 tph of finished product. The actual press production
rate was maintained at 80 % with a rate of 19.4 tph.

The dryers' McConnell burners used dry fines as fuel during the testing. The
fuel counts were recorded during the test program and are presented in Appendix E.
The counts were factored based on the current quarterly fuel calibration to obtain the
pounds of fuel burned. Wafers were dried to 4.5% - 5.5% moisture by weight. The

APCC. Ltd. 96053 6



dryer operating parameters were recorded at ten minute intervals and are presented in
detail in Appendix D. Dryer production rate in pounds of dry furnish per hour was
determined based on the press production plus screened fines and board trim using
the following formula:

Ib Dryer Production/Hr = (Tons press_production/Hr)/ 2000)
1 - (0.07 + 0.08)

where: Board trim = 7 % of finished product weight
screened fines = 8 % of finished product weight

3.2 Control Equipment Description and Operating Conditions

Emissions from the dryers are controlled by a wet electrostatic precipitator
(ESP) manufactured by Geoenergy model 1013-378 2 T/R GEOENERGY E-Tube®
followed by a Wheelabrator Clean Air Systems Inc. model No. 9220-7-95-04/96
regenerative thermal oxidizer (RTO). Operating specifications of the wet ESP include:

Primary and secondary volts > 40 KV:

Primary and secondary amperes 150-300 mA;

Number of fields on line: 2;

Flue gas conditioning: Saturation of gas stream; and
Voltages, amperes flush cycles, and blowdown information.

Operating specifications of the RTO include:

. Combustion temperature: >1500 °F; and
. Primary fuel: Propane.

The test program averages are presented in Table 3-1 and further detailed in
Appendix E, pages 2 and 3.

Table 3-1
Process Data Summary
Louisiana-Pacific, Houlton, Maine

PROGRAM
PROCESS CONDITION UNITS AVERAGE
Press Production Rate tph 19.43
Dryers’ Production Rate Ib/hr 44 597
Total Fuel Burned tph 2.87
Incoming Moisture % 33.05
Ory Moisture Yo 6.17
Inlet Temperature °F 1,168
RTO Temperature No. 1 *F 1,507
RTO Temperature No. 2 *F 1,510
RTO Temperature No. 3 B 1,510
APCC, Ltd. 86053 7
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4.0 SAMPLING AND ANALYTICAL METHODOLOGY

APCC mobilized two Environmental Monitoring Laboratories (EML) and other
test equipment at the test site. Upon arrival, APCC met with the project management
supervisor and site coordinator familiarizing themselves with the facility, safety
procedures, and process operations. The following sections present brief descriptions
of the sampling and analytical methodologies.

4.1 _Continuous Emission Monitoring

APCC performed continuous emission monitoring to determine emissions of
carbon dioxide (CO2), oxygen (O2), and Volatile Organic Compounds (VOC) in
accordance with EPA Methods 3A and 25A. All CEM data was recorded using
Tracor/Westronics 3000 automatic digital data loggers. Copies of the strip chart
recordings are presented in Appendix D.

The CEM systems housed in the APCC EMLs were located at the base of the
RTO stack and below Sites 1 and 2. In each system stack gas was drawn through an
in-stack filter, a heated stainless steel heated probe, heated Teflon sample line (320°F
nominal), the VOC sample was drawn directly from the heated sample line into the
VOC analyzer for analysis on a wet basis. A portion of the sample was split at the back
of the VOC analyzer and drawn through a Peltier-type sample conditioner by a
leakless Teflon diaphragm pump. The sample was then pumped through a manifold
under slightly positive pressure with a bypass to atmosphere. CQ, and O, samples
were continuously drawn from this manifold to their respective analyzers. The VOC
sample bypassed the condenser system and was passed directly to the analyzer. A
schematic of the APCC's instrument reference method (IRM) monitoring systems is
presented in the Figure 4-1.

41.1 Volatile Organic Compound Analyzers

A VIG Industries dual channel total hydrocarbon analyzer, which utilizes two
flame ionization detectors (FIDs) to measure, as methane, hydrocarbons C1 through

C1g; was used to sample from the outlets of Sites 1 and 2 the surface and core dryers

simultaneously with the TECO Model 51 Total Hydrocarbon Analyzer. Approximately
5.0 Ipm of sample gas is drawn from the sample locations through Teflon sample line
heated to 350°F (nominal). The sample gas is drawn through a heated filter and
valving by a heated pump. The sample gas then enters the heated detector bench
which contains the FID.

4.1.2 Oxygen Analyzers

A Westinghouse/Maihak OXIGOR O» analyzer calibrated on the 0-25% scale
was used to monitor concentrations of oxygen in the exhaust stream. This instrument
utilizes the magnetic dumbbell sphere (paramagnetic) principle, which comparatively
measures the magnetic susceptibility of a gas volume by the force acting upon a non-
magnetic test body suspended in a disproportionate magnetic field. Output current is
linearly proportional to the oxygen concentration.

APCC. Lid. 96053 8
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A Teledyne 326RA series analyzer was also used in the other EML to monitor
O»2 concentrations In a gas stream. This instrument utilizes a micro fuel cell to
measure oxygen content. Output voltage is linearly proportional to the oxygen
concentration in the sample stream. This analyzer was calibrated on the 0-25% scale.

4.1.3 Carbon Dioxide Analyzers

A Westinghouse/Maihak FINOR CQsz analyzer was used to monitor carbon
dioxide emissions in EML No. 1. This instrument operates on the principle of carbon
dioxide having a known characteristic absorption spectra in the infrared range.

In addition, a Westinghouse Model UNOR 6N non-dispersive infrared gas
analyzer was used to measure CO2 concentrations. The analyzer operates on the
measurement principle based on CO2 having a known characteristic absorption
spectra in the infrared range. It contains an infrared detector that uses the non-
dispersive single beam technique with alternative modulation of the sample and
reference cells. Radiation absorbed by COs in the sample cell produces a
capacitance change in the detector which is proportional to the CO» concentration.
Both the CO» were calibrated on the 0-25% scale.

4.1.4 Calibration

Four point (zero, low, mid and span) calibrations for hydrocarbons and three
point (zero, mid and span) calibrations for other parameters were performed on the
analytical instrumentation at the beginning of the test program to establish instrument
linearity. A zero and span calibration on each instrument was performed before and
after each test. The system was also leak and bias checked prior to the test program.
EPA Protocol 1 gases were used for all calibrations.

4.1.5 Data Acquisition and Handling

All CEM data was monitored by a Tracor/Westronics 3000 digital data loggers -
which recorded on a strip charts using its integral color printer. Trends were monitored
using the strip chart mode with averages printed digitally for 10-minute intervals.
Emission data are "viewed" by the data logger at 5-second intervals. This enables
real-time emission data to be available on-site.

4.2 Particulate Emission Measurements

Particulate sampling was performed in accordance with EPA Method 5, as
described in the July 1, 1995 edition of the Code of Federal Regulations (CFR). In
addition, NSPS Test Method 202 for front half PM (Method 5) and filterable PM
including organic condensable (Method 202) was completed. Triplicate 60-minute
tests were performed at all three sites. However, for the purposes of this compliance
report only the Site 4 PM data is reported.

A schematic of the sampling train similar to the one that was used during testing
is presented in Figure 4-2. The RTO stack particulate sampling was performed in

APCC. Ltd. 86053 10



EPA Method 5 Sampling Train

Figure 4-2
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accordance with a EPA Method 5, as described in the July 1. 1995 edition of the Code
of Federal Regulations (CFR). The particulate sampling train consisted of a nozzle
attached to a glass-lined probe which is heated to prevent condensation. Whatman
EPM 20Q0 fiberglass filter paper supported in a 4-1/2 inch glass filter holder was used
as the collection media. The filter assembly will be enclosed in a heated box to
maintain temperatures at 248°F + 25°F. A thermocouple located inside the back half
of the filter holder, was used to monitor the gas stream temperature and verify that the
temperature is kept at 248°F £ 25°F.

An ice bath containing four impingers was attached to the back end of the filter
via a flexible umbilical tube. The first, third, and fourth impingers were of modified
Greenburg-Smith design, while the second will be the standard Greenburg-Smith
design. The first two impingers contained 100 mi distilled water, the third is dry, and
the fourth contains 200 grams of indicating silica gel to remove any remaining
moisture. Flexible tubing, vacuum gauge, needle valves, leakless vacuum pump,
bypass valve, dry gas meter, calibration orifice and inclined manometer complete the
sampling train. The stack velocity pressure was measured using a pitot tube and
inclined manometer in accordance with EPA Method 2. The stack temperature was
monitored using a calibrated K-type thermocouple connected to a potentiometer.

A nomograph was used to quickly determine the orifice pressure drop required
for a pitot velocity pressure and stack temperature in order to maintain isokinetic
sampling conditions. Sampling flow was adjusted by means of the bypass valve.
Before and after each particulate test run, the sampling train was leak checked and
acceptable at less than 0.02 cubic feet per minute (cfm). The moisture content of the
exhaust gases was determined during each test in accordance with EPA Method 4.
Test data was recorded on field data sheets as presented in Appendix C of this report.

Sample Recovery:

At the end of each test, three sample containers were used as follows:
Container No. 1 Filter

Container No. 2 Acetone wash of probe and front half of filter. The probe.
and nozzle will be washed and brushed three times.

Container No. 3 Silica gel from the fourth impinger.
Sample Analysis:

The samples were transported to the laboratory and the following analyses
performed:

Container No. 1 Transfer the filter and any loose particulate matter from the
sample container into a desiccator and dry for
approximately 24 hours. The sample is then weighed to a
constant weight. Reported results to the nearest 0.1 mg.

APCC, Ltd. 86053 12



Container No. 2 The acetone washing will be transferred to a tared beaker
and evaporated to dryness. Desiccated and dried to a
constant weight. Reported results to the nearest 0.1 mg.

Container No. 3 Silica gel will be weighed to the nearest 0.5 g. The weight
of the moisture entrapped in the silica gel, along with the
volume of moisture which condensed in the impingers, will
be used to calculate the moisture content of the flue gas.

A computer program developed for the Macintosh was used to calculate
emission rates in grains per dry standard cubic foot (gr/dscf) and pounds per hour
(Ib/hr). The program was also calculate percent moisture, molecular weight of the
stack gas at stack conditions, and the percent isokinesis.

4.3 Volumetric Flow Rate Determination and Sampling Locations

Exhaust gas volumetric flow rate was determined at the inlets and outlet of the
RTO in conjunction with each of the VOC emission tests in accordance with EPA
Methods 1 and 2 which were performed in conjunction with the PM tests completed at
all three locations.

Two sample ports at Site 1 are located at 90° of one another in the exhaust from
the surface dryer 25 ft or 7.1 diameters upstream and 45 ft or 12.6 diameters
downstream from the nearest respective flow disturbances in the 42 inch diameter
duct.

Two sample ports at 90° of one another in the 42 inch diameter core dryer duct
at Site 2 are located at 29 ft or 8.3 diameters upstream and 29 ft or 8.3 diameters
downstream from the nearest disturbances.

In accordance with EPA Method 1, 12 traverse points were measured at Sites 1
and 2 to determine stack gas velocity and temperature.

The RTO stack sampling location was on the platform at the 60 ft elevation. The
two sampling ports are located in the 82 inch stack at 36 ft or 5.3 diameters upstream
and 40 ft or 5.6 diameters downstream from the nearest disturbances. Therefore, in
accordance with EPA Method 1, 20 traverse points were measured to determine stack
gas velocity and temperature.

Appendix A presents diagrams of each sampling location. Appendix C details
the velocity and Method 5 traverse points used at each sampling location.

APCC, Ltd. 96053 13



5.0 QUALITY ASSURANCE

The project manager is responsible for implementation of the quality assurance

- program as applied to the project.

5.1 Sampling Quality Assurance

Generally, implementation of quality assurance procedures for source
measurement programs is designed so that the work is done:

1. By competent, trained individuals experienced in the specific methodologies
being used.

2. Using properly calibrated equipment.
3. Using approved procedures for sample handling and documentation.

Measurement devices, pitot tubes, dry gas meters, thermocouples, etc. are
uniquely identified and calibrated with documented procedures and acceptance
criteria before and after each field effort. Records of all calibration data are maintained
in the files.

Data are recorded on standard forms. Bound field notebooks are used to
record observations and miscellaneous elements affecting data, calculations, or
evaluation.

Specific details of APCC's QA program for stationary air pollution sources may
be found in "Quality Assurance Handbook for Air Pollution Measurement Systems",
Volume lil (EPA-600/4-7-027b).

5.2 Equipment Calibration

The CEM system was calibrated at the beginning and end of each test day as
well as leak and biased checked before and after each test . All calibration gases
were EPA Protocol 1. Multi-point calibrations were performed to established linearity
prior to sampling and throughout the test program. Appendix B presents the EML CEM
work sheets which include all of the calibration data and bias corrections. All of the
calibrations met the specifications of EPA Method 6C Section 8.

5.3 Data Reduction and Reporting

The Project Engineer developed a data reduction system to conform to the
collection of field data to be reduced and quantitative results for the final report. The
methods for data reduction were specified and presented to the Program Manager
before the field effort. Raw data recorded on field data sheets, bound laboratory
books, and data logger strip charts are presented in the Appendix of this report.

APCC, Ltd. 96053 14



5.4 Data Validation

Validation of data were reviewed by the Manager of Engineering and Company
President against the QA/QC criteria of the specific methods. The data were assessed
to the quality and accuracy as required to meet the objectives of the sampling
program. Hand calculations were performed with raw data separate from the reported
calculations and results. All documentation was checked for correctness,
completeness and verified as checked.

A data assessment of sampling results was also performed during scheduled
time periods to ensure quality data is collected and processed. Corrective action was
implemented if warranted to ensure QA/QC procedures are met. No corrective actions
were necessary.

APCC. Ltd. 96053 15



APPENDIX A

Process Flow Chart
&
Sampling Location Diagrams



| MM EOTH0H 96-62-F Pas|rey 96/6Z/¥0 m
3
ataydsowny o
¥oe)s ssard . 0] jsheyxs . W
Nom|s Jajeayy (o jeway) G §eB ‘jsneyxa _ $oelS =
yorls takip Sy v
532JN0S UO[SSLS < 1onpoid . m
o
=
aujey ‘uoynoy — ds3 dS3 ‘ (=5
uopesodion opaed-eueIsinoy N N
WYHOVIG MO SS300Ud - _ : ~
sauolInp SOUCIONIIN, )
: <
mv:m_max | I fajeap,
11O |pwiray g [1Q Jeway |,
\W A
4
L ug pmj™ — uig
[ Buddys ] N voeiedad jong oy o [2nd red
uasg 18n, el ’ . I
* 2SNOU3IBAL _ fiejoy Lv agepng N ) . JBZP3JRAN _ BoH
h yieg
_ sung epelo _ - 13pe07 000ZE _ 4
: . uig dg SUO|DAD
1 epen ] I Areuig _ puod joH _
9wyt mes Jepuslg
F }io-1nD soRlUNg _ Buppreqag Ta
Buiy alaydsowry o] joeig
3 N m____I%wB eqnr-3
) D. 18U < w04 y Jawrod . < - OlLH _A ¢
ssaid | aoe)ing 3100 soRLNG dS3IM oqny-3 - Jazpajepn _
A _
T _ 12pUalg _ 19pe0 000ZE |
: . am:o:mnm_ F 010D i
areydsowny —uco_oao _ puod JoH _
FbuE:n_
r

: A
0] Jsheyxy E —.aﬁm4
b : |3n) oy A Buppegag fent
. < g Ap |
olM — usang |, - »lig .
Loy |V Q10D sepeoy |}

ejddein sjjqop

eBeioig
plej

F

| Noni} 3
punoqup |




11|

ENTRANCE ROALL
o
i
/
T
|

RTO
l
I
-
|
|
|
|
|
|
|
®
Plan view of dryer, control equipment and test port locations

¥ A/ «
> [

1
R
;
|
|
|
|
|

iy
A e G
AU J Y- !
(. L] ‘N P_ Hl |||||||||||||||||||| ll@
L] N by
3 . | \_ m_n_n 1
o IR = —®
oy Tk m
el S “ ] ke SN .
1 - = — 1
g | ! S *
i P39 ~ -
o T - s | b [E]
ol [5 5 ol AT 21
! : @ B i o) I -8
bR |\ &8 le]E | L
T —
m i . 1@
- MRLE "_
i
i




Face dryer outlet

2 ; ‘ . wl E-tube iniet
! . ' ‘? \ T port location
: ; | &£ 45’ downstream and
e " Ny = 1640 25’ upstream of
) /! j @ nearest disturbance
A\ 42" diameter duct
&

—_ Site 1
|
|

Site 2

Core dryer outlet
E-tube inlet

port location

29' downstream and
29’ upstream of
nearest disturbance
42" diameter duct

or—-g

estimated duct conditions
acfm=50000

temp deg.f=240
diam. inches =42"

:

:
i
i
it
B

—
—_
e

]
B (R Y SO

I

i

rry
<]
~
w

=)
d
o
-
I

L

T
-
|

® ® ® _J-
e

A-4  Detail of port locations 1land 2- dryer outlet:

©
{




- —_— -
g | !
= : !
o i ! i
2, T ————
i 4 |
b el
'~,="-' n | i
'g ! 1
‘=i E UPPER FLCY wOMIOR — ‘ ]
<4 2 (FAR SIDE)
- /N S FAA
g \ = = = g
5 - 5 | .
JT G TR ~ | €5
T4 A T
" SEE DETAL, 18/MIT M0 SEET GG l {
' L /T TFORM
i 73
LOWER P OW wOmITOR
(NEAR
y N LT g e
e 78 CPARIT uCITCR FL*————',? P 7
) R N\ g I TR
g . & FoR CRENTANCH | ; 1
3 . TP N
1187 - i . w o
H V/T EmLs ) | N e
1o STERL o/ O | N =
. 'S R ) R - - .
? [=X \__ | 'll 4% (1 PROBE
ﬂ ol - ‘ L
DETAIL_15/M100 & T
Erm | site 4
! RTO stack
F— —_— - .
port location
40' downstream and
— 36 upstre_arn of
(e & Paal CD nearest disturbance
- [ 82" diameter stack
3 (5 -
3 ~E estimated stack conditions
A 3 X acfm= 146000
= temp deg.f=220
,;_. > marom diam. inches =82
§
gz
i
]
N §
3[= Fran 7O - \--«: O A CHLYAMZD CRAH RAT §Fam zoroe
&2 I w-o* | TESNG TN s l
™ ! '

STACK ELEVATION

A-5

Detail of port location 4 - RTO stack



APPENDIX B

Results Summaries




:

I CLIENT: LOUISIANA PACIFIC
LOCATION: SITE 4 (RTO STACK)
I PROJECT NUMBER: 96053
TEST NUMBER: 1 2 3 AVERAGE
DATE: 7/9/96 7/9/96 7/9/96
I TIME : 1515-1615 | 1730-1900 | 1955-2055
TEST DATA INPUT SYMBOL UNITS
I Barometric Pressure Pbar in. Hg 29.88 29.88 29.88
Stack Area A ft2 36.7 36.7 36.7
Nozzle Diameter (in.) Dn in. 0.275 0.275 0.275
l otal Sampling Time % min 60 60 60
Calibration Factor Y - 1 1 1
Pitot Coefficient Cp - 0.84 0.84 0.84
I Average Square Root of Velocity Head w/APavg in. H20 0.753 0.76 0.749
Average Orifice Pressure Drop AH in. H20 2.01 2.04 2
Average Meter Temperature Tm °F 84 80 78
I Average Stack Pressure Pg in. H20 0.57 0.56 0.57
Average Stack Temperature Ts °F 258 257 256
Meter Volume @ Meter Conditions Vm ft3 42.16 43.41 43.28
}Total Water Collected Vic ml 261 267 274
l CO2 in Stack Gas CcO2 % 3.7 5.9 4.5
02 in Stack Gas 02 Y% 16.5 16.1 15.9
CO in Stack Gas coO % 0 0 0
I otal Filtered Particulate Catch PMt mg 2.6 1.0 0.8 1.5
CALCULATED VALUES
I Meter Volume Vmstd dscf 411 42.6 42.6 421
Water Vapor in Stack Gas Bws % 23.03 22,78 23.23 23.01
Molecular Weight of Stack Gas (dry) Md g/g-mole 29.3 29.6 29.4 294
I Molecular Weight of Stack Gas (wet) Ms g/g-mole 26.7 26.9 26.7 26.8
Average Velocity of Stack Gas Vs ft/min 3,078 3,088 3,054 3,073
ctual Stack Gas Flowrate Q acf/min 112,963 113,326 112,086 112,792
tack Gas Flowrate Qsd dscf/min 63,946 64,445 63,461 63,951
Isokinetics I %o 95.3 98.1 99.7 97.7
EMISSION CONCENTRATION
Particulate Emission Concentration PCgr gr/acf 7.18E-04 2,67E-04 2.14E-04 4.00E-04
Particulate Emission Concentration PCgrsd gr/dscf 9.77E-04 3.62E-04 2.90E-04 5.43E-04
Particulate Emission Concentration PClbsd Ib/dsct 1.39E-07 5.17E-08 4.13E-08 7.75E-08
Particulate Emission Concentration PCugm pg/dsem 2237 829 663 1243
EMISSION RATE
Particulate Emission Rate PER lbshr 0.54 0.20 0.16 0.30
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A P @ AR ON Revised 8/28/96
A¥p CONTROL, LTD.

CLIENT: LOUISIANA PACIFIC
LLOCATION: SITE 4 (RTO STACK)
PROJECT NUMBER: 96053
TEST NUMBER: 7 2 3 AVERAGE
DATE: 7/9/96 7/9/96 7/9/96
TIME : 1515-1615 | 1730-1900 | 1955-2055
TEST DATA INPUT SYMBOL UNITS
Barometric Pressure Pbar in. Hg 29.88 29.88 29.88
Stack Area _ A ft2 36.7 36.7 36.7
Nozzle Diameter (in.) Dn in. 0.275 0.275 0.275
Total Sampling Time 1] min. 60 60 60
Calibration Factor Y - ) 1 1
Pitot Cosefficient Cp - 0.84 0.84 0.84
Average Square Root of Velocity Head] vAPavg in. H20 0.753 0.76 0.749
Average Qrifice Pressure Drop AH in. H20 2.01 2.04 2
Average Meter Temperature Tm °F 84 80 78
Average Stack Pressure Pg in. H20 0.57 0.56 0.57
[Average Stack Temperature Ts °F 258 257 256
Meter Volume @ Meter Conditions vm ft3 42.16 43.41 43.28
Total Water Collected Vic mi 261 267 274
CO2 in Stack Gas Coz2 % 37 5.9 4.5
02 in Stack Gas 02 % 16.5 16.1 15.9
CQO in Stack Gas co % 0 0 0

otal Condensible PM Catch PMt mg 92.0 23.0 22.0 225
CALCULATED VALUES
Meter Volume Vmstd dscf 41.1 426 42.6 426
Water Vapor in Stack Gas Bws % 23.03 22.78 23.23 23.0
Molecular Weight of Stack Gas (dry) Md g/g-mole 29.3 29.6 294 295
Molecular Weight of Stack Gas (wet) Ms g/g-mole 26.7 26.9 26.7 26.8
Average Velocity of Stack Gas Vs ft/min 3,078 3,088 3,054 3071.0
Actual Stack Gas Flowrate Q acf/min 112,963 113,326 112,086 112706.2
Stack Gas Flowrate Qsd dscf/min 63,946 64,445 63,461 63952.9
Isokinetics I % 95.3 98.1 99.7 98.9
EMISSION CONCENTRATION
Particulate Emission Goncentration PCar gr/acf 2.54E-02 6.13E-03 5.87E-03 6.00E-03
Particulate Emission Concentration PCgrsd gr/dscf 3.46E-02 8.33E-03 7.96E-03 8.15E-03
Particulate Emission Concentration PClbsd lb/dscf 4.93E-06 1.19E-06 1.14E-06 1.16E-06
Particulate Emission Concentration PCugm Hg/dscm 79161 19078 18237 18657.4
EMISSION RATE
Particulate Emission Rate PER Ibs/hr 18.93 4.60 4.33 4.46

NOTE: Average includes only Runs 2 and 3.
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AIPC

AIR POLLUTION
CHARACTERIZATION
Axp CONTROL, 1TD.

Revised 8/28/96

CLIENT: LOUISIANA PACIFIC

LOCATION: SITE 4 (RTO STACK)

PROJECT NUMBER: 96053

TEST NUMBER: 1 2 3 AVERAGE
DATE: 7/9/96 7/9/96 7/9/96

TIME : 1515-1615 | 1730-1900 | 1955-2055

TEST DATA INPUT SYMBOL UNITS

Barometric Pressure Pbar in. Hy 29.88 29.88 29.88

Stack Area A ft2 36.7 36.7 36.7

Nozzle Diameter (in.) Dn in. 0.275 0.275 0.275

Total Sampling Time 1] min 60 60 60

Calibration Factor Y - 1 1 1

Pitot Coefficient Cp - 0.84 0.84 0.84

Average Square Root of Velocity Head| vAPavg in. H20 0.753 0.76 0.749

Average Orifice Pressure Drop AH in. H20 2.01 2.04 2

Average Meter Temperature Tm °F 84 80 78

Average Stack Pressure Pg in. H20 0.57 0.56 0.57

Average Stack Temperature Ts °F 258 257 256

Meter Volume @ Meter Conditions Vm ft3 42.16 43.41 43.28

Total Water Collected Vig ml 261 267 274

CO2 in Stack Gas CO2 % 3.7 5.9 4.5

02 in Stack Gas 02 % 16.5 16.1 15.9

CO in Stack Gas 0] % 0 0 0

Total Particulate Catch (PM & CPM) PMt mg 94.6 24.0 228 234
CALCULATED VALUES

Meter Volume Vmstd dscf 41.1 42.6 42.6 42.6
Water Vapor in Stack Gas Bws % 23.03 22.78 23.23 23.0
Molecular Weight of Stack Gas (dry) Md g/g-mole 29.3 29.6 29.4 29.5
Molecular Weight of Stack Gas (wet) Ms g/g-mole 26.7 26.9 26.7 26.8
Average Velocity of Stack Gas Vs ft/min 3,078 3,088 3,054 3071.0
Actual Stack Gas Flowrate Q acf/min 112,963 113,326 112,086 112706.2
Stack Gas Flowrate Qsd dscf/min 63,946 64,445 63,461 63952.9
Isokinetics | % 95.3 98.1 99.7 98.9
EMISSION CONCENTRATION

Particulate Emission Concentration PCgr gr/act 2.61E-02 6.40E-03 6.09E-03 6.24E-03
Particulate Emission Concentration PCgrsd gr/dscf 3.55E-02 8.69E-03 8.25E-03 8.47E-03
Particulate Emission Concentration PCibsd Ib/dscf 5.07E-06 1.24E-06 1.18E-06 1.21E-06
Particulate Emission Concentration PCugm pg/dsem 81398 19907 18900 19403.7
EMISSION RATE

Particulate Emission Rate PER tbs/hr 19.47 4.80 4.49 4.64

NOTE: Average includes only Runs 2 and 3.
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EML

CEM SHEET
SOURCE:  Louisiana-Pacific Corp. TEST: 1
DATE: 7/9/96 COLLECTED
METHOD: 3A, 7E, 10, & 25A BY: ED
UNIT: Thermal Oxidizer Inlet Site 1 WITNESSED
FUEL; Propane BY: N/A
LOAD: N/A
STEP DESCRIPTION LIMIT THC NOx CO 02 cO2
1 RANGE 1000 250 1000 25.0 25.0
2 CAL GAS
ZEROQ [¢] 0 0 o] 0
LOW 283
MID (bias cal. gas) 513 29 498 12.80 12.60
SPAN 201 241 883 22.6 19.7
3 INT. LOCAL CAL THC NOx co 02 co2
ZERO (PPM OR %) 1.8 0.2 3.3 0.1 -0.1
9 ERROR 12 (£5% for THC) 0.2% 0.1% 0.3% 0.4% -0.4%
LOW (PPM OR %) 284.0
9% ERROR +2 (£5% for THC) 0.1%
MID (PPM OR %) 512.5 97.5 512.5 13.0 127
% ERROR 12 (+5% for THC) -0.1% «0.6% 1.5% 0.8% 0.4%
HIGH (PPM OR %) 908.9 2427 882.9 22.5 19.6
% ERROR 12 (£5% for THC) 0.8% 0.7% 0.0% ~-0.4% =0.4%
4 INT. BIAS CHECK THC NOx co 02 co2
ZERO 1.8 0.6 2.8 0.1 0.0
CAL BIAS +59% 0.0% 0.2% ~0.1% 0.0% 0.4%
UPSCALE 284.0 97.0 512.3 12.8 12.6
CAL BIAS +5% 0.0% -0.2% 0.0% -0.8% ~0.4%
5 RESP. TIME (5EC) 30.0 30.0 15.0 15.0 10.0
6 FINAL BIAS CHECK THC NOx co 0z co2
ZERO (PPM OR %) 9.6 1.0 4.0 0.1 0.0
DRIFT +39% 0.8% 0.2% 0.1% 0.0% 0.0%
CAL BIAS £5% 0.8% 0.3% 0.1% 0.0% 0.4%
UPSCALE (MID) (PPM OR %) 283.8 100.0 510.0 12.8 12.5
DRIFT +39% 0.0% 1.2% -0.2% 0.0% -0.4%
CAL BIAS £5% 0.0% 1.0% -0.3% -0.8% -0.8%
7 AVG SYSTEM BIAS THC NOx co 02 coz
ZERO 5.7 0.8 3.4 0.1 0.0
UPSCALE 283.9 98.5 511.2 12.8 12.6
Test 1 Integrated Avg THC NOx co 02 co2
1515-1615 '
5 99.4 22.1 171.0 16.9 3.9
10 91.7 23.9 168.5 17.0 3.8
15 98.6 21.9 202.5 168 3.9
20 105.7 21.1 212.4 16.8 3.9
25 98.6 22.5 176.2 16.9 3.9
30 1213 19.7 247.0 16.6 4.2
35 122.8
40 128.0
45 114.0 .
50 137.4
55 130.0
60 122.0
RESULTS THC NOx €0 Q2 €02
(ppmwv as CH4) (ppmdv)  (ppmdv) (%) (36)
TEST AVERAGE 1141 21.9 196.3 16.8 3.9
BIAS CORRECTED 114.8 21.3 189.2 16.9 39

FLOWRATE (dscfm) 26,114
FLOWRATE (scfm) 33900
Ibs/hr 9.70 4.00 21.55



EMI,

I CEM SHEET
SOURCE:  Louisiana-Pacific Corp. TEST: 2
DATE: 7/9/96 COLLECTED
METHOD:  3A, 7E, 10, & 25A BY: ED
UNIT: Thermal Oxidizer Inlet Site 1 WITNESSED
FUEL: Propane BY: N/A
LOAD: N/A
I STEP DESCRIPTION LIMIT THC NOx co 0z co?
1 RANGE 1000 250 1000 25.0 25.0
2 CAL GAS
I ZERO 0 0 0 0 0
LOW 283
MID (bias cal. gas) 513 99 498 12.80 12.60
SPAN 901 241 883 22.6 19.7
I 3 INT. LOCAL CAL THC NOX co 02 coz2
ZERO (PPM OR %) 1.8 0.2 3.3 0.1 -0.1
% ERROR +2 (£5% for THC) 0.2% 0.1% 0.3% 0.4% -0.4%
I LOW (PPM OR %) 284.0
- % ERROR 42 (£5% for THC) 0.1%
MID (PPM OR %) 512.5 97.5 512.5 13.0 12.7
9% ERROR 12 (£5% for THC) -0.1% -0.6% 1.5% 0.8% 0.4%
I HIGH (PPM OR %) 208.9 242.7 882.9 22.5 19.6
9% ERROR +2 (£5% for THC) 0.8% 0.7% 0.0% -0.4% -0.4%
4 INT. BIAS CHECK THC NOx co 02 co2
ZERO 9.6 1.0 4.0 0.1 0.0
I CAL BIAS 159% 0.8% 0.3% 0.1% 0.0% 0.4%
UPSCALE 283.8 100.0 510.0 12.8 12.5
CAL BIAS +5% 0.0% 1.0% - -0.3% -0.8% -0.8%
5 RESP. TIME (SEC) 30.0 30.0 15.0 15.0 10.0
I 6 FINAL BIAS CHECK THC NOx co 0z coz
ZERO (PPM OR %) 113 0.4 2.3 0.2 0.1
: DRIFT +3% 0.2% -0.2% -0.2% 0.4% 0.4%
- l CAL BIAS +5% 1.0% 0.1% -0.1% 0.4% 0.8%
UPSCALE (MID) (PPM OR 9%) 285.6 99.2 509.8 12.8 12.6
DRIFT +3% 0.2% ~G.3% 0.0% 0.0% 0.4%
s CAL BIAS +5% 0.2% 0.7% -0.3% -0.8% -0.4%
3 l 7 AVG SYSTEM BIAS THC NOx’ co 02 coz
ZERO 10.5 0.7 3.2 0.2 0.1
UPSCALE 284.7 99.6 509.9 12.8 12.6
I Test 2 Integrated Avyg THC NOx CO 02 coz2
1730-1905
_ 5 110.5 25.4 206.3 16.7 4.0
10 110.0 25.5 218.1 16.7 4.1
18 61.6 24.1 104.4 17.4 3.3
20 68.7 23.9 135.2 17.3 3.4
. 25 78.7 23.0 157.8 171 3.5
l 30 _ 81.8
35 98.6
40 96.0
45 107.3
I 50 110.1
55 105.2
60 117.7
RESULTS HC NOx co 0z coz
(ppmwv as CH4) (ppmdv)  (ppmav) (%) (%)
I TEST AVERAGE 95.5 24.4 164.4 17.0 3.7
I BIAS CORRECTED 94.9 23.7 158.4 171 3.6
FLOWRATE (dscfm) 30,687
FLOWRATE (scfm) 39,100
I Ibs/hr 9.25 5.21 21.21




EML

CEM SHEET
I SOURCE:  louisiana-Pacific Corp. TEST: 3
DATE: 7/9/96 COLLECTED
METHOD: 3A, 7E, 10, & 25A BY: ED
I UNIT: Thermal Oxidizer Inlet Site ] WITNESSED
FUEL: Propane BY: N/A
LOAD: N/A
I STEP DESCRIPTION LIMIT THC NOx CO Q2 coz2
1 RANGE ~ 1000 250 1000 25.0 25.0
2 CAL GAS
I ZERO 0 0 0 0 0
LOW 283
MID (bias cal. gas) 513 99 498 12.80 12.60
SPAN 901 241 883 22.6 19.7
l 3 INT. LOCAL CAL THC NOx co 02 co2
ZERO (PPM OR %) 1.8 0.2 3.3 0.1 -0.1
9% ERROR 12 (£5% for THC) 0.2% 0.1% 0.3% 0.4% -0.4%
LOW (PPM OR %) 284.0
: I % ERROR 12 (£5% for THC) 0.1%
MID (PPM OR %) 5125 97.5 s512.5 13.0 12.7
9% ERROR 12 (+5% for THC) -0.1% -0.6% 1.5% 0.8% 0.4%
l HIGH (PPM OR %) 908.9 242.7 882.9 22.5 19.6
9% ERROR +2 (£5% for THC) 0.8% 0.7% 0.0% -0.4% -0.4%
4 INT. BIAS CHECK THC NOXx co o2 co2
ZERO 11.3 0.4 2.3 0.2 0.1
l CAL BIAS 15% 1.0% 0.1% -0.1% 0.4% 0.8%
UPSCALE 285.6 99.2 509.8 12.8 12.6
CAL BIAS +59% 0.2% 0.7% -0.3% -0.8% -0.49%
5 RESP. TIME (SEC) 30.0 30.0 15.0 15.0 10.0
I 6 FINAL BIAS CHECK THC NOx co 02 co2
ZERO (PPM OR %) : 8.7 0.9 1.9 0.1 0.0
DRIFT +39% ~0.3% 0.2% 0.0% -0.4% -0.4%
CAL BIAS 159% 0.7% 0.3% -0.1% 0.0% 0.4%
I UPSCALE (MID) (PPM OR %) 285.5 100.5 513.0 12.8 12.7
DRIFT +39 0.0% 0.5% 0.3% 0.0% 0.4%
CAL BIAS +5% 0.2% 1.2% 0.1% -0.8% 0.0%
I 7 AVG SYSTEM BIAS THC NOx co 02 co2
ZERO 10.0 0.7 2.1 0.2 0.1
UPSCALE 285.6 99.9 511.4 12.8 12.7
I Test 3 Integrated Avg THC NOx CO 02 co2
1955-2055 :
5 99.7 18.9 168.9 17.2 3.5
10 86.7 19.2 180.5 17.1 36
I 15 88.3 21.1 141.7 17.4 3.4
20 1031 20.1 189.9 171 3.7
25 101.3 19.7 1941 17.0 3.8
’ 30 111.8
I 35 110.3
40 121.4
45 112.4
I 50 121.5
55 134.4
60 1031
I RESULTS THC NOx co 074 coz
(ppmwv as CH4)  (ppmadv) (ppmdv) (%) (%)
I TEST AVERAGE 107.8 19.8 175.0 17.2 3.6
BIAS CORRECTED 107.0 19.1 169.1 17.2 3.6
I FLOWRATE (dscfm) 32,465
FLOWRATE (scfm) 40,844
I los/hr 10.89 4.45 23.95




EML

I CEM SHEET
SOURCE:  Louisiana-Pacific Corp. TEST: 1
. DATE: 7/9/96 COLLECTED
METHOD: 3A,7E,10, & 25A BY: ED
I UNIT: Thermal Oxidizer Inlet Site 2 WITNESSED
FUEL- Propane BY: N/A
LOAD: N/A
I STEP DESCRIPTION LIMIT THC NOXx CO 02 coz
1 RANGE 1000 250 1000 25.0 25.0
2 CAL GAS
l ZERO 0 0 0 0 0
LOW 283
MID (bias cal. gas) 513 929 498 12.80 12.60
SPAN 901 241 883 22.6 19.7
I 3 INT. LOCAL CAL THC NOx co 02 coz2
ZERO (PPM OR %) 6.2 0.2 33 0.1 -0.1
9% ERROR 12 (£5% for THC) 0.6% 0.1% 0.3% 0.4% -0.4%
LOW (PFM OR %) 291.0
I % ERROR 42 (£5% for THC) 0.8%
MID (PPM OR %) 523.3 97.5 512.5 13.0 12.7
% ERROR 22 (+5% for THC) 1.0% -0.6% 1.5% 0.8% 0.4%
' HIGH (PPM OR %) 9069 . 242.7 882.9 22.5 19.6
9% ERROR +2 (£5% for THC) 0.6% 0.7% 0.0% -0.4% -0.4%
4 INT. BIAS CHECK THC NOx co 02 co2
ZERO 6.2 1.3 31 0.1 0.1
I CAL BIAS 15% 0.0% 0.4% 0.0% 0.0% 0.8%
UPSCALE 291.0 97.6 512.3 127 12.5
CAL BIAS +5% 0.0% 0.0% 0.0% -1.2% -0.8%
5 RESP. TIME (SEC) 30.0 30.0 15.0 15.0 10.0
I 6 FINAL BIAS CHECK THC NOx co o2 coz
ZERO (PPM OR %) 8.6 1.0 3.7 0.1 0.0
DRIFT +3% 0.2% -0.1% 0.1% 0.0% -0.4%
CAL BIAS +5% 0.2% 0.3% 0.0% 0.0% 0.4%
UPSCALE {(MID) (PPM OR %) 2839.0 100.8 510.6 12.8 12.6
DRIFT 13% -0.2% 1.3% -0.2% 0.4% 0.4%
CAL BIAS 5% -0.2% 1.3% -0.2% -0.8% -0.4%
I 7 AVG SYSTEM BIAS THC NOXx co 02 coz
ZERO 7.4 1.2 3.4 0.1 0.1
UPSCALE 290.0 99.2 511.5 12.8 12.6
I Test | Integrated Avg THC NOx co 02 co2
1515-1615 :
S 149.3
10 145.7
I 15 194.6
20 1743
. 25 209.2
l 30 209.7
35 196.6 15.8 1046.3 17.2 3.5
40 215.4 17.8 389.2 17.2 3.5
45 193.8 17.7 490.5 171 3.6
I 50 178.3 16.5 418.0 17.2 34
55 171.6 15.5 380.2 17.3 3.3
60 173.4 16.3 363. 17.4 3.3
l RESULTS THC NOx co oz co2
(ppmwv as CH4) (ppmdv)  (ppmav) (%) (%)
I TEST AVERAGE 184.3 16.6 514.6 17.2 3.4
BIAS CORRECTED 184.9 15.6 501.0 17.3 3.4
I FLOWRATE (dscfm) 25,865
FLOWRATE (scfm) 33,75
I Ibs/hr 15.56 2.89 56.54



EML

CEM SHEET
l SOURCE:  lLouisiana-Pacific Corp, TEST: 2
DATE: 7/9/96 COLLECTED
METHOD: 3A,7E, 10, & 25A BY: ED
I UNIT: Thermal Oxidizer Inlet Site 2 WITNESSED
FUEL: Propane BY: N/A
LOAD: N/A
l STEP DESCRIPTION LIMIT THC NOx co o2 co2
1 RANGE 1000 250 1000 25.0 25.0
2 CAL GAS
I- ZERO 0 0 0 0 0
LOW 283
MID (bias cal. gas) 513 99 498 12.80 12.60
SPAN 201 241 883 22.6 19.7
I 3 INT. LOCAL CAL THC NOx co 02 coz2
ZERQ (PPM OR %) 6.2 0.2 3.3 0.1 -0.1
9% ERROR +2 (£5% for THC) 0.6% 0.1% 0.3% 0.4% -0.4%
LOW (PPM OR %) 291.0
: I 9% ERROR +2 (+5% for THC) 0.8%
MID (PPM OR %) 5233 97.5 512.5 13.0 12.7
9% ERROR +2 (£5% for THC) 1.0% -0.6% 1.5% 0.8% 0.4%
HIGH (PPM OR %) 906.9 242.7 882.9 22.5 19.6.
9% ERROR +2 (£5% for THC) 0.6% 0.7% 0.0% -0.4% -0.4%
4 INT. BIAS CHECK THC NOx co Q2 co2
ZERO 8.6 1.0 3.7 0.1 0.0
I CAL BIAS +5% 0.2% 0.3% 0.0% 0.0% 0.4%
UPSCALE 289.0 100.8 510.6 12.8 12.6
- CAL BIAS +59% -0.2% 1.3% -0.2% -0.8% -0.4%
: 5 RESP, TIME (SEC) 30.0 30.0 15.0 15.0 10.0
: I 6 FINAL BIAS CHECK THC NOx co 02 co2
. ZERO (PPM OR %) 3.1 1.0 1.6 0.1 -0.1
s DRIFT +39% -0.6% 0.0% -0.2% 0.0% -0.4%
: CAL BIAS 15% -0.3% 0.3% -0.2% 0.0% 0.0%
' l UPSCALE (MID) (FPM OR %) 285.0 100.4 507.8 12.8 12.5
DRIFT +3% -0.4% -0.2% -0.3% 0.0% -0.4%
CAL BIAS 5% -0.6% 1.2% -0.5% -0.8% -0.8%
I 7 AVG SYSTEM BIAS THC NOx co 02 coz2
ZERQ 5.9 1.0 2.7 0.1 -0.1
UPSCALE 287.0 100.6 509.2 12.8 12.6
I Test 2 Integrated Avg THC NOx co 02 coz
1730-1900 '
1735 5 1171
1740 10 125.4
l 1745 15 Stop Test 1745 168.9
1820 20 Restart Test 1815 184.4
_ 25 157.6
T 30 1471 15.6 208.9 17.7 3.0
35 180.3 16.3 416.3 17.2 3.5
40 180.3 16.7 ~421.8 17.2 3.5
45 153.9 15.9 342.7 17.4 3.3
I 50 161.5 15.8 373.7 17.3 3.4
55 138.3 15.9 312.6 17.5 3.2
1900 &80 143.5 15.9 3293 17.4 3.2
l RESULTS THC NOx co 02 coz
(ppmwv as CH4) (ppmdv)  (ppmdv) (%6) (%)
I TEST AVERAGE 1549 16.0 343.6 17.4 3.3
BIAS CORRECTED 152.9 149 335.2 17.4 3.4
I FLOWRATE (dscfm) 25,862
FLOWRATE (scfm) 34,488
I lbs/hr 13.15 2.77 37.82



EML

CEM SHEET
SQURCE:  Louisiana-Pacific Corp. TEST: 3
DATE: 7/9/96 COLLECTED
METHOD: 3A, 7E,10, & 25A BY: ED
UNIT: Thermal Oxidizer Inlet Site 2 WITNESSED
FUEL: Propane BY: N/A
LOAD: N/A
STEP DESCRIPTION LIMIT THC NOx CcO 02 Co2
1 RANGE 1000 250 1000 25.0 25.0
2 CAL GAS
ZERO 0 0 0 0 0
LOwW 283
MID (bias cal. gas) 513 99 498 12.80 12.60
SPAN 901 241 883 22.6 19.7
3 INT. LOCAL CAL THC NOx co 02 coz
ZERO (PPM OR %) 6.2 0.2 3.3 0.1 -0.1
% ERROR %2 (£5% for THC) 0.6% 0.1% 0.3% 0.4% -0.4%
LOW (PPM OR %) 291.0
9% ERROR 12 (£5% for THC) 0.8%
MID (PPM OR %) 523.3 97.5 512.5 13.0 12.7
% ERROR 12 (5% for THC) 1.0% -0.6% 1.5% 0.8% 0.4%
HIGH (PPM OR %) 206.9 242.7 882.9 22.5 19.6
% ERROR %2 (£5% for THC) 0.6% 0.7% 0.0% -0.4% -0.49%
4 INT. BIAS CHECK THC NOx co o2 coz
ZERO 31 1.0 1.6 0.1 -0.1
CAL BIAS +5% -0.3% 0.3% -0.2% 0.0% 0.0%
UPSCALE 285.0 100.4 507.8 12.8 12.5
CAL BIAS +5% -0.6% 1.2% -0.5% -0.8% -0.8%
5 RESP. TIME (SEC) 30.0 30.0 15.0 15.0 10.0
6 FINAL BIAS CHECK THC NOx co oz co2
ZERO (PPM OR %) 3. 1.0 1.6 0.1 -0.1
DRIFT 3% 0.0% 0.0% 0.0% 0.0% 0.0%
CAL BIAS +59% -0.3% 0.3% -0.2% 0.0% 0.0%
UPSCALE (MID) (PPM OR %) 285.0 100.4 507.8 12.8 12.5
DRIFT +39% 0.0% 0.0% 0.0% 0.0% 0.0%
CAL BIAS +5% -0.6% 1.2% -0.5% ~0.8% -0.8%
7 AVG SYSTEM BIAS THC NOx co 02 coz
ZERO 3.1 1.0 1.6 0.1 -0.1
UPSCALE 285.0 100.4 507.8 12.8 12.5
Test 3 Integrated Avg THC NOx co o2 coz
1955-2055
5 176.9
10 191.8
15 214.8
20 191.4
25 178.8
30 180.9
35 189.5 16.4 2169 17.7 3.1
40 194.4 15.2 411.5 17.3 3.4
45 180.1 15.2 376.0 17.4 33
50 199.7 15.4 483.4 17.3 34
55 2130 15.6 520.8 17.1 3.6
60 214.6 15.9 516.0 17.0 3.7
RESULTS THC NOx co 02 coz
(ppmwv as CH4) (ppmdv)  (ppmav) (%6) (%)
TEST AVERAGE 193.8 15.6 4208 17.3 3.4
BIAS CORRECTED 192.1 14.6 412.4 17.3 3.5
FLOWRATE (dscfm) 25,314
FLOWRATE (scfm) 34,464
Ibs/hr 16.50 2.64 45.54



EML

CEM SHEET
SOURCE:  Louisiana-Pacific Corp. TEST: ]
DATE: 7/9/96 COLLECTED
METHOD: 3A, 7E, 10, & 25A BY: BH
UNIT: Site #4 WITNESSED
FUEL: Propane 8Y: N/A
LLOAD: N/A
STEP DESCRIPTION LIMIT THC NOx cO 02 coz2
1 RANGE 100 250 1000 25.0 25.0
2 CAL GAS
ZERO 0 0 0 0 0
LOW 16
MID (bias cal. gas) 49 120 498 12.40 12.30
SPAN 101 237 884 22.1 19.9
3 INT. LOCAL CAL THC NOx co 02 coz
ZERO (PPM OR %) 0.0 0.0 -1.1 0.3 0.3
% ERROR 42 (£5% for THC) 0.0% 0.0% -0.1% 1.2% 1.2%
LOW (PPM OR %) 14.7
9% ERROR 12 (£5% for THC) -1.6%
MID (PPM OR %) 51.3 124.6 514.8 12.7 12.7
% ERROR +2 (£5% for THC) 2.4% 1.8% 1.7% 1.2% 1.6%
HIGH (PPM OR %) 97.0 240.6 872.1 22.0 19.9
9% ERROR +2 (+5% for THC) -4.0% 1.4% -1.2% -0.4% 0.0%
4 INT. BIAS CHECK THC NOx co 02 coz
ZERO 0.0 -0.8 -0.6 0.3 0.3
CAL BIAS +5% 0.0% -0.3% 0.1% 0.0% 0.0%
UPSCALE 14.7 123.3 492.0 127 12.7
CAL BIAS +59% 0.0% -0.5% -2.3% 0.0% 0.0%
5 RESP. TIME (SEC) 30.0 30.0 30.0 15.0 20.0
6 FINAL BIAS CHECK THC NOx co 02 coz
ZERO (PPM OR %) 0.0 0.4 16.3 0.1 0.3
DRIFT +39% 0.0% 0.5% 1.7% -0.8% 0.0%
CAL BIAS 5% 0.0% 0.2% 1.7% ~0.8% 0.0%
UPSCALE (MID) (PPM OR %) 17.6 116.2 4706 12.5 12.0
DRIFT +3% 2.9% -2.8% -2.1% -0.8% -2.8%
CAL BIAS 15% 2.9% -3.49% -4.4% -0.8% -2.8%
7 AVG SYSTEM BIAS THC NOx co 02 coz
ZERO 0.0 -0.2 7.9 0.2 0.3
UPSCALE 16.2 119.8 481.3 12.6 12.4
Test 1 Integrated Avg THC NOx co 02 €o2
1515-1615 :
5 1.0 16.8 5.7 16.7 3.8
10 0.4 16.7 46.1 16.6 4.0
15 0.5 16.6 54.3 16.6 39
20 0.5 16.0 63.7 16.8 3.8
25 0.8 17.3 60.6 16.7 3.8
30 0.9 15.8 723 16.6 4.0
35 1.1
40 3.4
45 33
| 50 4.4
55 5.1
60 15.2
RESULTS THC NOx co (o coz
(ppmwv as CH4) (ppmdv)  (ppmdv) (%) (%)
TEST AVERAGE 3 16.5 58.1 16.7 39
BIAS CORRECTED 3.3 16.7 52.9 16.5 37
FLOWRATE (dscfm) 62553
FLOWRATE (scfm) 81266
ibs/hr 0.66 7.50 14.43



EML

CEM SHEET
SOURCE:  Louisiana-Pacific Corp. TEST: 2
DATE: 7/9/96 COLLECTED
METHOD: 3A, 7E, 10, & 25A BY: BH
UNIT: Site #4 WITNESSED
FUEL: Propane BY: N/A
LOAD: N/A
STEP DESCRIPTION LIMIT THC NOx cO 02 c02
1 RANGE 100 250 1000 25.0 25.0
2 CAL GAS
ZERO 0 0 0 0 0
LOW 16
MID (bias cal. gas) 49 120 498 12.40 12.30
SPAN 101 237 884 22.1 19.9
3 INT. LOCAL CAL THC NOXx co 02 coz
ZERO (PPM OR %) 0.0 0.0 -1.1 0.3 0.3
% ERROR +2 (£5% for THC) 0.0% 0.0% -0.1% 1.2% 1.2%
LOW (PPM OR %) 147
% ERROR 12 (£5% for THC) -1.6%
MID (PPM OR %) 51.3 124.6 514.8 12.7 12.7
9% ERROR +2 (£5% for THC) 2.4% 1.8% 1.7% 1.2% 1.6%
HIGH (PPM OR %) 97.0 240.6 872.1 22.0 19.9
% ERROR %2 (£5% for THC) -4.0% 1.4% -1.2% -0.4% 0.0%
4 INT. BIAS CHECK THC NOx co Q2 coz2
ZERO 0.0 -0.8 -0.6 0.3 0.3
CAL BIAS £59% 0.0% -0.3% 0.1% 0.0% 0.0%
UPSCALE 17.6 116.2 470.6 12.5 12.0
CAL BIAS +5% 2.9% -3.4% ~4.49% -0.8% -2.8%
5 RESP. TIME (SEC) 30.0 30.0 30.0 15.0 20.0
6 FINAL BIAS CHECK THC NOx co 02 coz
ZERO (PPM OR %) 0.0 0.3 2.7 0.2 0.2
DRIFT 3% 0.0% 0.4% 0.3% -0.4% -0.4%
CAL BIAS +59% 0.0% 0.1% 0.4% -0.4% ~0.4%
UPSCALE (MID) (PPM OR %) 17.0 116.7 485.8 12.7 11.4
DRIFT £3% -0.6% 0.2% 1.5% 0.8% -2.4%
CAL BIAS +5% 2.3% -3.2% -2.9% 0.0% -5.2%
7 AVG SYSTEM BIAS THC NOx co 02 coz
ZERO 0.0 -0.3 1.1 0.3 0.3
UPSCALE 17.3 116.5 478.2 12.6 11.7
Test 2 Integrated Avg THC NOx co 02 coz
1730-1910
5 6.2
10 7.5
15 7.3
20 16.9
25 18.2
30 14.7
35 5.6 6.7 31.7 171 33
40 0.9 18.2 57.1 16.3 5.9
45 1.1 17.5 55.1 16.0 6.0
50 0.8 17.1 59.0 16.0 6.5
55 1.0 18.0 60.7 16.2 6.5
60 1.0 151 44.4 16.1 6.2
RESULTS THC NOx co [oF4 coz2
(ppmwv as CH4) (ppmdv)  (ppmdv) (%) (%)
TEST AVERAGE 6.8 15.4 51.3 16.3 57
BIAS CORRECTED 7.2 16.1 52.5 16.1 5.9
FLOWRATE (dscfm) 63344
FLOWRATE (scfm) 82031
Ibs/hr 1.48 7.32 14.50



EML

CEM SHEET
l SOURCE:  Louisiana-Pacific Corp. TEST: 3
DATE: 7/9/96 COLLECTED
METHOD: 3A, 7E, 10, & 25A BY: BH
I UNIT: Site #4 WITNESSED
FUEL: Propane BY: N/A
LOAD: N/A
I STEP DESCRIPTION LIMIT THC NOx Cco 02 coz2
1 RANGE 10Q 250 1000 25.0 25.0
4 CAL GAS
ZERO 0 0 0 o] 0
l LOW 16
MID (bias cal. gas) 49 120 498 12.40 12.30
SPAN 0N 237 884 22.1 19.9
l 3 INT. LOCAL CAL THC NOx co (o] coz2
ZERO (PPM OR %) 0.0 0.0 -1.1 0.3 0.3
% ERROR 12 (£5% for THC) 0.0% 0.0% -0.1% 1.2% 1.2%
LOW (PPM OR %) - 14,7
I 9% ERROR 12 (£5% for THC) -1.6%
MID (PPM OR %) 513 124.6 5148 12.7 12.7
% ERROR 12 (£5% for THC) 2.4% 1.8% 1.7% 1.2% 1.6%
HIGH (PPM OR %) 97.0 240.6 8721 22.0 19.9
l % ERROR +2 (£5% for THC) -4.0% 1.4% -1.2% -0,4% 0.0%
4 INT. BIAS CHECK i THC NOx co 02 coz2
ZERO ' 0.0 -0.8 -0.6 0.3 0.3
CAL BIAS 15% 0.0% -0.3% 0.1% 0.0% 0.0%
UPSCALE 17.0 116.7 485.8 12.7 11.4
CAL BIAS 15% 2.3% -3.2% -2.9% 0.0% -5.29%
5 RESP. TIME (SEC) 30.0 30.0 30.0 15.0 20.0
. I 6 FINAL BIAS CHECK THC NOx co 02 coz
ZERO (PPM OR %) 0.0 3.6 3.5 0.3 0.3
S DRIFT +3% 0.0% 1.8% 0.4% 0.0% 0.0%
: CAL BIAS 15% 0.0% 1.4% 0.5% 0.0% 0.0%
: I UPSCALE (MID) (PPM OR %) 16.3 118.2 479.0 12.6 12.0
DRIFT +39% -0.7% 0.6% -0.7% -0.4% 2.4%
CAL BIAS +59% 1.6% -2.6% -3.6% -0.4% -2.8%
: 7 AVG SYSTEM BIAS THC NOx co 02 co2
' ZERO 0.0 1.4 1.5 0.3 0.3
) UPSCALE 16.7 117.5 482.4 12.7 11.7
' Test 3 integrated Avg THC NOx cO 0z co2
1955-2055 i
5 7.3
10 7.0
l 15 7.1
20 7.1
25 7.0
N 30 8.0
I 35 6.9 NA NA NA NA
40 1.5 15.7 63.1 16.4 5.0
45 1.3 16.9 63.9 16.1 4.5
50 1.6 16.8 69.2 16.1 4.6
l 55 1.2 15.9 68.0 16.6 4.2
60 0.8 16.3 42.2 15.6 4.0
I RESULTS THC NOx co 02 co2
(ppmwv as CH4) (ppmdv)  (ppmdv) (%) (%)
I TEST AVERAGE 4.7 16.3 61.3 16.2 4.5
BIAS CORRECTED 3.4 15.4 62.0 15.9 4.5
I FLOWRATE (dscfm) 62173
FLOWRATE (scfm) 80984
I Ibs/hr 0.70 6.87 16.80
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EPA Method 1

l%@@@..mm

Sample and Velocity Traverse

r

for Stationary Sources

e

Firm Luvisumr YciFe CogP Total Traverse Points Required

Date 7 Jwer 9% Project No. 74053 Number of Ports

Location * Points Per Port

Diameters Upstream >2¢ Probe Traverses: Horizontal
784 Vertical

lDiameters Downstream

MINIMUM NUMBER OF TRAVERSE POINTS FOR PARTICULATE

é
X
P
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§ Sampla
>

I AND NON-PARTICULATE TRAVERSES T
: Duct Diameters Upstream from Flow Disturbance
Ostanca A) -
. I 0.5 1.0 1.5 ((ZQ d o
; 30 ¥ T T T =
. Higher Number is for
£ Ractangular Stacks or Ducts T Diswme i
5 40 F /l\ Measurement
P [TF se [+
i} Particulate 8 Yy 2
5 =]
l & 30 b r _I_ - ? =
= _240r25 Disturbance
. [=]
3 20 3 |
I § 20 - 16 Stack Diameter > 0.61m (24 in.')n !
e I 1 D.. = SLW = L—)
1o [ _sos % L+W
= -P lat
l = Non-Particulate Stack Diameter = 0.30 t0 0.61m (12- 24 in,) Cross-Sectional Layout For Rectangular Stacks
0 ] I I ] l i 1 Traverses Matrix
: 9 33
2 3 4 5 6 7 9 10 12 43
Duct Diameters Downstream from Flow Disturbance 16 4x4
(Cistance B) 20 Sx4
% 5x5
Point Location of Traverse Points in Circular Stacks* Traverse Point Location
OnA Number of Traverse Points cn a Diameter Distance Nipple Total
Diameter 4 ﬁ&B 8 10 12 From Wall Size Distance
1 6.7 4.4 3.2 2.6 2.1 78S ;- 2z 9
2 25.0 14.86 10.5 8.2 6.7 ¢ 13 2.1
3 75.0 29.6 19.4 14.6 11.8 /243 )
4 93.3 70.4 32.3 226 17.7 o /4.7
5 85.4 67.7 342 25.0 Z29.% 35¢
6 95.6 80.6 65.8 35.6 35.87 ¢/ 9
7 89.5 77.4 64.4 Y. 15~ /.
8 96.8 85.4 75.0 / ¥6.72
9 91.8 82.3 \U
10 §7.4 88.2
11 93.3
12 97.9
*Percent of Stack Diameter from Inside Wall to Traverse Point
Rev 7/65 TMC
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EPA Method 1

Sample and Velocity Traverse
for Stationary Sources

Sirm  LosBiaA - PaciFic Total Traverse Points Required ).,
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AND NON-PARTICULATE TRAVERSES

Duct Diameters Upstream from Flow Disturbance

Rev 7/95 TMC

*Percent of Stack Diameter from Inside Wall to Traverse Point

l (Distanca A)
0.5 1.0 1.5 2.0 Sample
; Port q o0
. 50 T l' T T T T — 7Y
_ Higher Number is for .
£ Rectangular Stacks or Ducts T Disturbance \
;s O A | [Measurement
% | - Sie |‘ .I
] Particulate z
] B i
. g 30 (— . ? _
1 % 240r25 _I_ Disturbance
3 20 _ .
. I§ 20 18 Stack Diameter .0 i) | . i !
e <y b 2w _ U
'Ié 10 [ ‘/C,I/B{'Q -1 g L+W
y = Non-Particulate . SRR
i Stack Diameter = 0.30 10 0.61m (12 - 24 in.) Cross-Sectional Layout For Rectangular Stacks
! | ! 1 | L N\A Traverses Matrix
. 9 v
3 4 5 6 7 8 9 1 12 43
: 4Duct Diameters Downstream from Flow Disturbance 16 4x4
" (Distance B) 20 Sx4
l 25 55
I Point Location of Traverse Points in Circular Stacks® Traverse Point Location
OnA Number %@se Points ¢n a Diameater Distance Nipple Total
I Diameter 4 6 8 10 12 From Wall Size Distance
1 6.7 \ %74 3.2 2.6 2.1 %8s ot 7.9
2 25.0 146 105 82 6.7 .13 12. 7
I 3 75.0 29.6 19.4 14.6 11.8 V.93 3y
4 93.3 70.4 32. 2.6 17.7 . o
: 3 2 7 29.57 35.¢
5 85.4 67.7 34.2 25.0
I 6 95.6 80.6 65.8 35.6 85%? 7.9
7 89.5 77.4 64.4 4.5 9e-3 I\
8 96.8 85.4 75.0 )
I 9 91.8 82.3
10 97.4 88.2
11 93.3
I 12 97.9



IAE@@ mm EPA Method 1 Sample and Velocity Traverse
r 4 .

for Stationary Sources

irm jqe Total Traverse Points Required ANE)

ate  7—9-9b Project No._ 9bpS5S 2 Number of Ports

ocation  STACK ' Points Per Port O

iameters Upstream A E Probe Traverses: Haorizontal Vdl
iiameters Downstream S -3’/ Vertical

MINIMUM NUMBER OF TRAVERSE POINTS FOR PARTICULATE
AND NON-PARTICULATE TRAVERSES

(oY
Duct Diameters Upstream from Flow Disturbance 3 fo
Cistance A)
S

1.0 15
T

I 1 I l I
Higher Number is for
| Rectangular Stacks or Ducts

Particulate
24 or 25 (—

r
Disturbance

'S
o

(94
(o]
[ =]
191

[ ]

Mitw,um Number of Traverse Polnts
(5]
o

Measurement | ]
- Site I l I |

—o—f>-
Y
3.

— Flow—p»

Disturbance
i 20y b
I 20 : 16 Stack Diameter > 0.61m (24 in.)- i l
’ | 12 D = 2W _ ( )
' 10 | | gor9 €d L+W
Non-Particulate
l Stack Diameter = 0.30 to 0.61m (12 - 24 in.) Cross-Sectional Layout For Rectangular Stacks
0 1 ! R . ! L 1 Traverses Matrix
9 aa
l 2 3 4 5 6 7 8 9 10 12 443
Duct Diameters Downstream from Flow Disturbance 16 4x4 .
' ({Distance B) 20 5x4 :
I 5 55 ;
I Point Location of Traverse Points in Circular Stacks” Traverse Point Location
On A Number of Traverse Points on a Diameter Distance Nipple Total
_ Diameter 4 6 g8 «f0) 12 From Wall Size Distance
i E 6.7 4.4 3.2 26 21 AN 6 T\
2 25.0 14.6 10.5 8.2 6.7 b.7 1.7
3 75.0 29.6 19.4 1456 11.8 ). 125
l 4 93.3 70.4 32.3 226 17.7 18,5 aq-5
5 85.4 67.7 34.2 25.0 ’:,_{ '3’;
6 95.6 80.6 65.8 35.6 ‘235 ébq 5
I 7 89.5 77.4 64.4 ’
8 96.8 85.4 75.0 70 76
9 91.8 82.3 5.5 31D
I 10 97.4 88.2 7 1% g5.%
11 93.3
12 97.9
I "Percent of Stack Diameter from Inside Wall to Traverse Point
Rev 7/95 TMC



AP@ CHARACTERZATION EPA Method 2 Velocity Traverse and

A CONTROL, 1TD. Flow Rate Determination

Firm éowsm-a/ﬁ PA-c;Ftc Cont
Date T Suwy 6 Project No. 92053

Location___ Jaus7 #H/

Round Stack or Duect:

Diameter (in) §2°7 Area .64 ft22

Rectangular Stack or Duct:

Stack Length (in) ~ Area - fta2

Stack Width (in) -

Barometric Pressure; FPb = 2175 i Hg

Stack Static Pressure; Pg = =~/ "4,0  —Hg Schematic of Traverse Point Locatlons

Slack Gas Moistura Contant; % H20 = 70
Stack Gas Molecular Weight; (wet) Mw = 23

Pitot Tube No. col Cp= __ o3¢ Cyclonic Flow Angle: + @ Clockwise
Field Tester(s) _ MM _~rQ - @ Counterwise
Test Start Time: __ 0% 95 Finish: Q980

0.221 cac vora”  0.24Y Acivae wzfz::’

115

7 7.3v2
Z 1.30¢

/. 309
/- 304
1 304
1.3v.2

?
4
?.
g
6 /1,265 L20 -
q
g
?.
b
7

3

BE I BN BE B B IS BN B Bl BE =R B .
i
Al

2(¥)

[.3FE 220 ~
1,342 27 _
/[-304 220 —
[ 265 L2 ,
0.995 | O # N

e~y uh\iﬁ\lﬁ* Ly~

AVE [.LLE
AVERAGE || /. J8F | 187 | AVERAGE

Absolute Gas Temperature; Tst = Ts + 460° 6 75 7R

Absolute Gas Pressure; Ps = Pb + Pg/13.6 Z9.Z _In. Hg

Gas Velocity;: Vs = (85.49)Cp(VaAP cos@)avgv(Tst avg/(Ps’Mw)) —34Anf ft/sec wIo4
Actual Gas Flow Rate; Qa = (Vs)(60){A) Yieo- acim Y3993
Standard Gas Flow Rate: Qs«= Qa(528°R/Tst)(Ps/29.92) ﬂ_scfm 24,313
Dry Standard Gas Flow Rate; Qsd = Qa(526°RrFstitPaer29-92)((100-%H20)/100) A1 5#6— dsc%-ﬂga,

29,014 o4t "
Rev 795 TMC Page [ of g
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APCC St

EPA Method 2

Velocity Traverse and
Flow Rate Determination

Schematic of Traverse Point Locations

ul. =

Cyclonic Flow Angle:

Firm (owisinad PAch:c COZP,_

Date 1 Jwy 96 Project No. 26053
Location Iausr # 2

Round Stack or Duct:

Diameter (in) 12" Area T4 A
Rectangular Stack or Duct:

Stack Length (in) ~ Area -
Stack Width (in) -

Barometric Pressure; Pb = 27.95  in.Hg
Stack Static Pressure; Pg= «8” #30  4n=hier
Stack Gas Moisture Content; % H20 = 202 (13%0neg)
Stack Gas Molecular Weight; (wet) Mw =

Pitot Tube No. Yol Cp= _p Z
Field Tester(s) 41 Tc F£O

Test Start Time: ©£9%.30 Finish: @731

+ @ Clockwise

- @ Counterwise

(] /1 /.2 [.015 | 251 0
2 /.5 ). 228 | 7252
3 /. & [.265 | 25/
q Y 1.128 | 250
< Al 1123 | 28
L /.7 .oy 290
2| 12 1.015 | 240
2 [ ¥ 1.1¥3 292
3 /.S l. 225 250
y A [- 205 299
J /.5 1. 228 | YR /
4 L4 L.oY9 | 293 v
/.3%3
AVERAGE || | O?2 | 2Y3.3 AVERAGE
Absolute Gas Temperature; Tst = Ts + 460° 7073 °R
Absolute Gas Pressure; Ps = Pb + Pg/13.6 21.36 in. Hg
Gas Velocity; Vs = (85.49)Cp(VAP*cos@)avgy(Tst avg/(Ps*Mw)) t/sec ¥J.0
Actual Gas Flow Rate; Qa = (Vs)(60)(A) -.#J—-i-j—#—-: acfm Yy 7
Standard Gas Flow Rate; Qs = Qa(528°R/Tst)(Ps/29.92) scfm 33';::
Dry Standard Gas Flow Rate; Qsd = Qa(5282Ret)tPsr29:92)((100-%H20)/100) ) — M50 dscfm 9‘0;;,/
Rev 7/95 TMC Lﬁfs—ml:age L of L
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AR POLILDTION
CHARACTERLLATION
Amn CONTROK., ITD,

APC

EPA Method 2

Valecity Traverse and
Flow Rate Detarmination

Firm Lowpsigra A 240050 ¢
Date 7 oy 9E Preject No. 97053
Location _w¥k

Round Stack or Duct:

0

Schematic of Traverse Point Locations

Diamater (in) 32 Area
Rectangular Stack or Duct:

Stack Langth (in) ~ Araa —
Stack Width (in) -

Barometric Pressure; Pb = Z9.94___ in. Hg
Stack Static Pressure; Pg = —,2b in H20
Stack Gas Moisture Content; % H20 = <0
Stack Gas Molacular Waight; (wet) Mw = IE __ (ASren)
Pitot Tube No. fo Cpa o.4¢
Field Tester(s) MM Ak O

Test Start Time: TS Finish: [ 230

+ O Clockwise
- Counterwise

v273  Acwal 205

Cyclonic Flow Angle:

CALL NosyE

Gas Velocity;
Actual Gas Flow Rate; Qa = (Vs)(60)(A)

Dry Standard Gas Flow Rate;

Rav 7/95 TMC

Vs = (85.49)Cp(VAP*cos@)avgV(Tst avg/(Ps‘Mw))

Standard Gas Flow Rate; Qs = Qa(528°R/Tst)(Ps/29.92)
Qsd = Qa(528°R/Tst)(Ps/29.92)((100-2%6H20)/100)

i %% 0, 72X 287

L b2 l|o.29¢ 15%

) b2 oY 2o

| by 0.8 26|

S kS | o FH 264

b L, 5 b c.72¢2 | 254

=2 bl o 7/ ass

% b 2.281 | 457

I .57 | oz6¢ | 259

}O S0 0.720% | 399

l S/ 0. 755 | 25 ° |

2 o/ o755 | 385
) L 8.728; 254

S| Lo 0725 |~

gl .6l 0. 28/ 152

A .59 ©. 764 asY

2 .59 | 8%y 255

% 96 b7 as?

g S/ o355 Ak

58] o lo.72) | _ax

[] 5@ "/
AVERAGE | O.FLY | 257 | AVERAGE
Absolute Gas Temperature; Tst = Ts + 460° s 9 ZLZ1 R
Absolute Gas Pressure; Ps = Pb + Pg/13.6 v & 1.7F% In, Hy

__50.97 ftisec

12,143 _actm
82, S scim
L 19L dseim

Page _ of




%m% — 28°L¢ oL s o

juejuon eImsjo pejeindien Y2189 eunjsioly |wlol
dV ooy esenbg Bay [ g 'Thr J:ewnjop 1oy
{ 2T  seimereduwe] istely 100 3 u jo eBereay [o'eg ebeloay ST oz :Bujpeey jeul4
[ BANIS
{sheyio
v - b . PR
T | < ol c 15 115 B8 25 S0 [Ghe B 5-1 |2 Lopk TS o
ANA.M,* A R Y B RS LT | AR LT ()6 [P atZ |
¥l R (O] ¢ RN EENEY Qe ERe [G5Y¥ | o-¢ [/ 5 WL 3
5 V5 [03 L < bt O3C [ O [LG° B bYh 4
FEEREENEE 5 52 CPVpl EHE (SO [R5 'L Va )
= \2 (O 29 526 [QhE S8 07¢E 9.6 ¥l § )
G (Z | 92 €5 L{e |9 [07€ ' [27° Jehl S b
ENREAEARE COCIChR [ (S8 [ TC (LG e 139 z
5 13 | ¢3 €5 S [ bR jeseE | DY [ LS VoG ~
G (51 63146 St phT|¥GY L'y [ £S5 [ugoG i
-~ ) 7 K 995 al <)
13 193] ST R [ T [¢8 p<es L
g |13 | IX ¢S G 1 IJRE [3SL | 9b'T (66 [ 19S5 2
ST 18 [4ZR 1256 L2 [9h€ |5V | bbbl |96 [ILLY 2 .
S og (93 [%& 120 [LhE 950 | o€ |LS" [L9Lp P,
S5 10&% 9% [Né5 220 1)WE 1bst | o€ 1 /S |G hED S
S 10% [ 95 | o5 Lt )W 1620 [ VY oy |4 Th h
g [ EL [ S2 1 38h I IR 1eSY ] V¥ 1097 |o7ekh <
S bl LW | Sh el /bt | S5T] VU 16S" (0728 4
PIXL TS [ ¢h 12T [9RC [ 3L [ @ ¥ [£& [953k 1Y
OzZH W 1einssold o(lviS \J ~ T . £}

%20 Ly F 7 %20 ez Sishleuy lesio [eurd ﬁﬁdz LI
T~ ise)-s0d - ise)-8id HO8YQ yee joid Jh "ON 1o1d JC% iowpedyo TG T ewpuz T iuiod Jed VN
T P~ 1sel-1s0d N 1581-81d HjoeyD yee jesiO QL 'oNegod 'ON 6RZON 3G ] ewy veis O o) (upwew() isey

B~ 7  wpo g'O  i1sel-isod O ] =A GZU ezig emzoNT L -7 elea1sel  TAG id SRR sieise)

BHu~ QI  wjp O isel-eid 8yoey) yee uelsy o =00 6H u)_R¢AF =ad " | 4equinN 1se] T30 -oN 1oefoid
2276 (2w esry SREC (u) seiewe(g Hpelg sejnosD MW..@I.@% (%) oz eimsjon SISUTS  uopeosoy
T g () yipim 44 (u)) Yibueq nperg seinBueloey "ON 8|npoy pewmnssy wiidaue)o

o 2 _m a1
\N@fov C :10je10dQ ujes) Jo einjeubis
oo e 50 oo S POUlaW Vd3 wemms D)@\
- R—

I N IS BN BE BN ME I BN BN Bl A B BN B B .




jjusiuoy einis|op peteIndie)

1jojey einisiol [910L

ONL S&/6 sey

dV 1004 emenbg Bay LT [y 2ty Jrewnjop eioL
[ 7 samupiedwe] rejely 1nO % Uy Jo ebeieay || o2 eBuloay WA RO :Buppeey |eul
B BNS
(s)iey10
v
= T O = I g b 53 [3F oA o AN A I Sk I ) 2 227 7
oo O L [S97 = O 1 &L 3 | Lk IS [LRERSY 651 [¢5T k70l L
. L, O T64 .83 | 06 OVY [LyY [OME VY, 1O 157y %
9 | & | h3 5 YU IRNE 298 oY [R5 [€S05 4
o 164 (b3 | b T 36T [55E [ ovE [b5 [6'993 2
9 Wm. 22 | b IFY AN [SSE TR 109719 V5 5
) ; a b ) W 3y [BBG | o0Y 149 |1 LS7 h
9 1318 [ 25 OrC Y% [OTE [\E [T [ /5= %
5 XL 13 | 64 AR AR [(beV T WE 105 [hh>2 :
S wwm. g% | 5> He [ARC [JEU [ SR o5 [ 10¢5% | 14
’ 5L IR
4 3G [O0% | b3 YV [ [ Y (v PoSy [ok jaf
G 2L [BL [ &5 St (550 | bt |24 |Livg | CE | &
o ) 0L 128 | bh ob ¥ 1wl [V N@o; ha' (oWl [P ] 4
N, | o [HL|ZL |67 2 [/ WE [0 o ¥ LG [khaphs | 1f 4
v 3oLs L 1B TvE QRY IV T [V % [13° |[VihE 37 [
] &EC 143 h > ZeC RN (RS TRV {197 hdl [ 8V | 6
S 8L €2 195 TZT [LWE |G [ WC L [0 [ ong [ | b
= L1 14 | €= ATV TR0 M-e o [K¢{5] & “
IV YAIRYS N FIEPRRCIEe [ RV B[O [a0142 2 | €
h 1RC]I LT )b } Y
OZH Ul remnsEeld o|teiS
By
T
S 1o 81N e
%200 ingd D %TO py3>  sishieuy jesio feud %95
~  1sejsod 7 1se)-eld poeyD yee 10id JHNWDuwll.oz 1a1d ZJG % W0RRINO o74] eWLPU3 4 1uodled UN
" \I- I1se}-1sod N )se]-01d I3oeyD ¥een lesio s ‘ON 8g0ld ‘ON 8ZZON> 1 swy veig MM.MIE_E_@E_._. 186
BHU ol wjp '@ 1581-1s0d QO] =A LT exs a_ﬂo%oio 180) ﬁnﬁu_s si0is6]
BHw ™ ) wjo T 1s8)-8ld :5j9eyD yeeq uel) B30 =do (6H )™ 424 =ad T P Jequinp isel ¢ 37K ‘ON Kefoid
TE 77 (w) eely 2o (u) iewelq Horlg JEjNoLD Co ¥ =®HV (%)~ o7 eimuson SOVIS  uopeso
T Ay (Ul upm A4 () wbue Heis menbueloey QL oNeinpon pewnssy X7 wadaved

190ug BlE(] 1S8] BlEndiired

:10181edp ujeiy jo einjeubls

S Poyisin vdd

i DD A\




ONll 56/6 Aoy

—

NJusjuoy eJnis|op pelejnajen iyayen ernisjol (8oL
dv tooy esenbg Bay [LA/ ° mlmﬂn own[op [B10L
hLe saimmisdwe) Jeysp InO 9 ul jo sbuieay _ ebetoay || Hgr | OO T :Bujpeey |euld
199 BARg
(shenio
¥
c LZ L, S [IRE [T5CELT (08
2 e | 66 AN AR AE T EEY
, oS |26 SN ATAS A R AVEE B
FLo38 |45 EXSANAY AR A VRN

PN AT YR i
AL A1 | Ao (@

IOCZH i iainsseld 2)18iS

S ueg

%200ty s> %20 137 SIsAeUy 1esi0 jeud o£45/{ "oN Jeilld
D 1s8]-150d 4 I1set-eid Dpeyd yee 10id TOQZ 'oN old Z &% 10184 o Z swilpuz % Wiod Jed Ui
156 -150d Z,  1se)-eid Hoeyd yee1esio YO  oN eqoid “ON %Sz@ swil Weis g (uwjewyt ise)

mI U Q) wp QL 1sel-isod ad* ] =A 447 0 9IS ejrzo ejeQ 156} Mn_ﬂzs slojse
BHU T QW QD 1sel-eld ISHOeyD yee umiL A0 =dD (BHuW g£2%7 =ad lequiny 1581~ £ 5p% "oN weford

23’2 (e eely g (v e1swe|q RIS FeInold Q"L =®Hv (%)™ o7 eimsion N-W1C  uopedod

T pv (u) yipi {u} yBueq el nenbuejoey L, "ONenpoi pewnssy &7 udiaueln
Xg :iopeiedg upesy jo exmeub|s
o045 e 501 oo g pouleN vd3 o D)@l 7




o T R W mmind W OW s L, W Iaau

a division of CIGNA Loss Control Services, Inc.
100 Sebethe Drive, Suite A-5

Cromwell, CT 06416

(800) 243-4903

Cromwell (203) 6356475

ILABORATORY ANALYSIS REPORT Environmental Health Laboratory

Laboratories in Macon, GA and Cromwell, CT

To Tony Saltis Report No.: 96G1087
Air Pollution Characterization & Control
60 Industrial Park Road West P. O.No.: 2896
Tolland, CT 06084

Date Received:  7/12/96

Date Reported:  7,25/96

Analysis: Determination of Condensible Particulate Emissions from Stationary Sources
Analytical Method: EPA Method 202 '

T B N

Sample mg Inorganic mg Organic mg Total
Number Condensible Particulate Matter ~ Condensible Particulate Matter Condensible Particulate Matter
S1 Run 1 80 | 48 128 |

: S1 Run 2 59 32 91
. S1 Run 3 _ 61 32 93
S3 Run 1 71 34 105
S3 Run 2 19 77 96
S3 Run 3 19 19 38
54 Run 1 18 ' 74 92
S4 Run 2 11 12 23
S4 Run 3 7.5 15 22
A blank was not provided for the analysis. We recommend that a blank control be submitted with each set df
samples so that the sampling media can be checked for possible contamination.
As per the method, all inorganic fractions were checked for the possibility of a positive Ammonium Ion
o interference. All samples except S4 Run 1 indicated that this interference may exist . Further analysis by i(Jn
chromatography would be able to determine the amount of this interference, and samples could be corrected §f
- Dnecessary.,

Analyst: David Torzillo’and Marjorie Luzzi \L
< = Lessthan \

-1H21b Printed in LLS.A.

Date: 7/25/96
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APPENDIX D
IRM Strip Charts
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