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RESULTS OF A SERIES OF SOURCE EMISSION TESTS
PERFORMED ON THREE HUNTINGTON ENERGY SYSTEMS INC.
REGENERATIVE THERMAL OXIDIZERS AT
LOUISIANA-PACIFIC CORPORATION
HAYWARD, WISCONSIN
February 16-18, 1994

MMT Report Number: 10057
MMT Project Number: 9531
Report Issued: March 23, 1994

1 INTRODUCTION

MMT Environmental Services, Inc. (MMT) was contracted by Huntington Energy Systems Inc. to
perform a series of source emission tests on three Huntington regenerative thermal oxidizers (RTO)
installed at the Louisiana-Pacific Corporation facility in Hayward, Wisconsin. This report presents
the results of the test program along with all substantiating documentation.

-The test program was performed at the request of Mr. Gary Geisler of Huntington Energy Systems

Inc., Schaumburg, Illinois. Mr. Darr Pace represented Huntington Energy Systems Inc. at the
Hayward, Wisconsin test site. Mr. Pace was responsible for determining when the tests would be
performed and also for documenting the process operation during the various test periods. No
process data is included in this report. The MMT sampling team consisted of Messrs. Ted Gibbons,

Bill Anderson and Alan Trowbridge.

No problems were encountered during sample acquisition or analysis. Based on a review of the
entire test proceedings, it is MMT's opinion that the results presented herein are accurate and can

be used for engineering purposes.

2 TEST RESULTS

The RTO installed on the Line #] Dryer was tested for particulate destruction efficiency on Febrﬁary
16, 1994. The results of this test are summarized Table 2.1.

On February 18, 1994, volumetric flow rate tests were performéd at the inlet and outlet of the RTO's
installed on the Line #2 Dryer and the Line #2 Press. Table 2.2 presents the results of the volumetric
flow rate measurements.

The solid particulate matter collected during each of the three particulate emission tests performed at
the Line #1 Dryer, RTO inlet was analyzed for sulfur and salt (calcium, magnesium, sodium and
potassium) content. The results of the sulfur analyses are presented in Table 2.3 and the salt content
results are presented in Table 2.4.
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Table 2.3: Sulfur Emission Test Results
Louisiana Pacific Corporation, Hayward, Wisconsin
Line #1 Dryer, RTO Inlet, February 16, 1994

Parameter Run#l Run#2 Run#3 Average

Effluent Flow Rate, dscfm 68,108 65,265 65,305 66,226
Dryer Effluent Sulfur Concentration:

grains per dry std. cubic foot 0.00046 0.00034 0.00043  0.00041

micrograms per dry std. cubic meter 1046 771 - 1027 948

Dryer Sulfur Mass Emission Rate, Ib/hr 0.27 0.19 0.25 0.24

Table 2.4: Salts Emission Test Results
Louisiana Pacific Corporation, Hayward, Wisconsin
Line #1 Dryer, RTO Inlet, February 16, 1994

Parameter Run#1 Run#2 Run#3 Average

Effluent Flow Rate, dscfin 68,108 65265 65305 66,226
Dryer Efftuent Salt Concentration: '

Calcium, gr/dscf 0.00081 0.00083 0.00117 0.00094

Magnesium, gr/dscf ~0.00015 0.00016 0.00015 0.00015

Sodium, gr/dscf 0.00479 0.00471 0.00434 0.00461

Potassium, gr/dscf 0.00435 0.00471 0.00413  0.00440
Dryer Effluent Salt Concentration:

Calcium, ug/dsem 1,843 1,840 2,774 2,152

Magnesium, pg/dscm 349 360 360 356

Sodium, pg/dscm 10,957 10,789 10,275 10,674

Potassium, pg/dscm 9,961 10,789 9,761 10,170
Dryer Salt Mass Emission Rate:

Calcium, Ib/hr _' 0.47 0.45 0.68 0.53

Magnesium, Ib/hr 0.09 0.09 0.09 0.09

Sodium, Ib/hr 2.80 2.64 2.51 2.65

Potassium, Ib/hr 2.54 2.64 2.39 2.52

4
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3 TEST PROCEDURES

In order to determine the poliutant emission rate from stationary sources, the Environmental
Protection Agency (EPA) has established a series of reference methods which specify the manner in
which tests must be performed. These reference methods are found in the Code of Federal
Regulations (40 CFR 60) under Title 40 "Protection of the Environment"; Chapter 1 "Environmental
Protection Agency"; Subchapter C "Air Programs”; Part 60 "Standards of Performance for New
Stationary Sources”; Appendix A "Reference Methods". Unless otherwise noted, the tests presented

-in this report were performed according to the EPA Reference Methods as revised on July 1, 1992.

A brief description of the test procedures used follows.

3.1 SAMPLING POINTS

The number of sampling points and their location with in the source stack/duct was determined
per EPA Method 1 which is entitled "Sample and velocity traverses for stationary sources”. In
this method the number of sampling points is based on the length of straight, undisturbed flow
both before and after the sampling port location. Site specific data is presented in Figures 3.1

through 3.6.

3.2 EFFLUENT VOLUMETRIC FLOW RATE

The effluent volumetric flow rate was determined per EPA Method 2 which is entitled
"Determination of stack gas velocity and volumetric flow rate (Type S pitot tube)". Gas velocity
pressure (head) and temperature data were obtained by traversing each of the sampling peints
defined by EPA Method 1. This data along with gas density (EPA Method 3) and moisture content
(EPA Method 4) data was used to calculate the gas velocity at each sampling point. The source
volumetric flow rate was calculated by multiplying the average gas velocity by the stack/duct cross-
sectional area at the point of measurement.

3.3 EFFLUENT COMPOSITION AND MOLECULAR WEIGHT

The density of the effluent was determined per EPA Method 3 which is entitled "Gas analysis for the
determination of dry molecular weight". One gas sample was collected during each test run. The gas
samples were analyzed for carbon dioxide and oxygen concentrations with a standard Orsat analyzer
using commercially prepared solutions. For calculations of gas density the balance of the gas was

-assumed to be nitrogen and carbon monoxide.

3.4 EFFLUENT MOISTURE CONTENT

The effluent moisture content was determined per EPA Method 4 which is entitled "Determination of
moisture content in stack gases". Data for making the gas moisture content determinations was
collected simultaneously with each EPA Method 5 particulate test run. The gas moisture content
was calculated from the mass and/or volume of liquid collected in the Method 5 sampling train cold
box impingers and the volume of gas sampled.

The moisture content for non-particulate tests was determined from wet and dry bulb temperatures
using standard psychometric techniques (EPA Method 4 alternate method).
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Figure 3.1 Site Description Form
Louisiana-Pacific Corporation, Hayward, Wisconsin
Line #1 Dryer, RTO Inlet Particulate Test, February 16, 1994

SAMPLING LOCATION DATA
Stack Cross-Sectional Dimension; Number of particulate sampling points;
Traverse diameter, inches................. 66.0 Required by EPA Method 1................. 24
Actuallyused.......cccooooniriiiiiienes 24
Length of straight, undisturbed flow, Number of ports ........ccecevvrenrricnnne 2
Before ports, inCh......oovivvreiiienees 170 Number of points per port............... 12
After ports, inch ... 72 | Particulate test sampling time;
Before ports, stack diameters............. 26 Minutes per point .......ccooocveereuvenenenes 2.5
After ports, stack diameters............... 1.1 Minutes per test ru..........cceovuveeee.. 60.0

SAMPLING POINT LOCATION WITHIN STACK CROSS-SECTION

Point Percent  Inches from
Number of Traverse Inside Wall
2 6.7 e 4.4
3, | 3 R JO— 7.8
. S 17.7 e 11.7
b S 250, 16.5
6. 356........ 234
7 644 ... 42,6
8 750 495
| OTT 32.3... .54.3
10 88.2. i, 58.2
| I 933 ... 61.6
12 979 64.6
SAMPLING SITE SCHEMATIC
Inlet Sampling Ports
-]

From

Precess

/7

f—v—
72 1707

RTO

Intet Manifold

Not to Scale

Outlet Manifold

=
—1
(/\
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Figure 3.2 Site Description Form
Louisiana-Pacific Corporation, Hayward, Wisconsin
Line #1 Dryer, RTO OQutlet Particulate Test, February 16, 1994

SAMPLING LOCATION DATA
_Stack Cross-Sectional Dimension; Number of particulate sampling points;
Traverse diameter, inches................. 81.5 Required by EPA Method 1................ 16
Actually used.............oooovvieeeinn 12
Length of straight, undisturbed flow; Number of ports ............ccoovvevernennn. 2
Before ports, feet........ccoooevveveeeennnnn. 46 Number of points per port................. 6
After ports, feet .........ccocovuveviien. 35 | Particulate test sampling time;

Before ports, stack diameters............ 6.8 Minutes per point ...............ooocovveenn..... 5.0
After ports, stack diameters................ 5.1 Minutes per test run............ccc.oeu....... 60.0
SAMPLING POINT LOCATION WITHIN STACK CROSS-SECTION

6
Point Percent  Inches from 5
Number of Traverse Inside Walls L
) SRR 44 ... 3.6
2 146......... 11.9 .
3 e 296 24.1 Points ort B
L SO 704............... 574
LT 854 errreenenn. 69.9 3
T 95.6.rvvrvocreone, 77.9 2 H
1 x
Port A
SAMPLING SITE SCHEMATIC
35’ /Duflei' Sampling Ports
|
ety - F
L5 rf (r - ] Precess
\ RTO
¥l ==
intet Manifold
19’ Not fo Scale
JL C Outlet Manifold
%
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Figure 3.3 Site Description Form
Louisiana-Pacific Corporation, Hayward, Wisconsin
Line #2 Dryer, RTO Inlet Flow Rate Test, February 18, 1994
SAMPLING LOCATION DATA
Stack Cross-Sectional Dimension; Number of velocity sampling points;
Traverse diameter, inches................. 66.0 Required by EPA Method 1................. 16
Length of straight, undisturbed flow; Actually used.........coovvevviiee e 24
Before ports, feet.........ccoevinenienns 25 Number of ports .......cccvceeeccccrirrceennnes 2
After ports, feet ..o 76 Number of points per port............... 12
Before ports, stack diameters............. 4.5 _
After ports, stack diameters............ 13.8
SAMPLING POINT‘LOCATION WITHIN STACK CROSS-SECTION
Point Percent  Inches from :
Number of Traverse Inside Wall
| RO 2.1 1.4
2 6.7... 44
3 11.8. s 7.8
4 e 177 s 1.7
5 e 250 s 16.5
6 e 35,6 23.4
7 O <7 X SOUSOR 42.6
3 e 130 495
L U 82.3 e, 54.3
10 BB 2. 58.2
| ) O 033 e 61.6
12 e, 979 64.6
SAMPLING SITE SCHEMATIC
inlet Sampling Ports
e 7 b | v I From
) (( 2 Process
70 76 25
]
Intet Manifold
Not to Scale
¢ Outlet Manifold
A
8
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Figure 3.4 Site Description Form
Louisiana-Pacific Corporation, Hayward, Wisconsin
Line #2 Dryer, RTO Outlet Flow Rate Test, February 18, 1994

SAMPLING LOCATION DATA
Stack Cross-Sectional Dimension; Number of velocity sampling points;
Traverse diameter, inches................ 81.5 Required by EPA Method 1................ 12
Length of straight, undisturbed flow; Actually used.........coooovvvvveeeeee 12
.Before ports, feet..........ocociomnviii 46 Number of ports ........covevveeeveeeein, 2
After ports, feet..........ococovoveecoen.. ... 35 Number of points per port................ 6
Before ports, stack diameters............. 6.8 ‘
After ports, stack diameters................ 5.1

6
Point Percent  Inches from 5
Number of Traverse Inside Walls L
| T 44, 3.6
S 146............... 1.9 .
3o 296......... 24.1 Points ort B
T 704 574
L S 85.4 .o, 69.9 3
6o 856, 779 2
1 x
’
“Port A
SAMPLING SITE SCHEMATIC
ry
35’ /Ouﬂet Sampling Ports
»
\
75% T
L' —;r— , :I‘Um
196' . ( rocess
RTO
"]
Intet Manifold
19 Not te Scale
C Qutlet Manifold
A
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Figure 3.5 Site Description Form
Louisiana-Pacific Corporation, Hayward, Wisconsin
Line #2 Press, RTO Inlet Flow Rate Test, February 18, 1994

SAMPLING LOCATION DATA

Stack Cross-Sectional Dimension;

Traverse diameter, inches................. 53.5 Required by EPA Method 1................. 16
Length of straight, undisturbed flow; Actually used.....cocoeeriveeiieeciceeee 24

Before ports, feet...........oieinn 25 Number of ports ........cceceeerveennennn. 2

After ports, feet ... 38 Number of points per port............... 12

Before ports, stack diameters............. 5.6

After ports, stack diameters................ 8.5

Number of velocity sampling points;

SAMPLING POINT LOCATION WITHIN STACK CROSS-SECTION

Point Percent  Inches from
Number of Traverse Inside Wall
| U 21 1.1
2 e 6.7 eeeeirenennn 36
K JRR 11.8. e, 6.3
T S | i S 9.5
L J 250, 134
B, 356 19.0
T eeeeeanns 64.4.. ... 345
. SRS 750, 40.1
1 ST 823 . 44.0
10, 882 e 472
| ) 933 e 499
12, 979 52.4
SAMPLING SITE SCHEMATIC
Inlet Sampling Ports
N 7 T From
, /r Tl_ a _,r Process
o3 25
Intet Manifold
Not to Scale
C Outiet Manifold
7a%

(L]
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Figure 3.6 Site Description Form
Louisiana-Pacific Corporation, Hayward, Wisconsin
Line #2 Press, RTO Outlet Flow Rate Test, February 18, 1994

SAMPLING LOCATION DATA
Stack Cross-Sectional Dimension; . Number of velocity sampling points;
Traverse diameter, inches................. 76.0 Required by EPAMethod 1................. 16
Length of straight, undisturbed flow, Actually used.........coovrevieeeiireenne 12
Before ports, feet........ooiviicnrnnnne. 33 Number of ports .......coocceeeveecvnnneee. 2
After ports, feet ... 35 Number of points per port................. 6
Before ports, stack diameters............. 5.2 :
After ports, stack diameters................ 5.5
SAMPLING POINT LOCATION WITHIN STACK CROSS-SECTION
 Point Percent  Inches from
Number of Traverse Inside Walls
(SRR 44 . 34
2, 146.....cceceeees 11.2
E S 296............ 22.4
L SO 704 53.6
S 854.. 64.8
6., 056, 72.6
SAMPLING SITE SCHEMATIC
35 /Outlef Sampling Ports
¥ 4
N7 o From
33" /r l a Process
inlet Manifold
37 Not to Scale
; C Outlet Manifold
pal

11
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3.5 EFFLUENT PARTICULATE CONCENTRATION

The effluent particulate concentration was determined per EPA Method 5 which is entitled
"Determination of particulate emissions from stationary sources". For each test run, particulate
matter was isokinetically withdrawn from the gas stream at each of the EPA Method 1 defined
sampling points and collected on a glass fiber filter which was maintained at constant temperature
(248+25°F). Water vapor, organic vapors and inorganic vapors which passed through the filter
were collected in an impinger trap which was ice-cooled to maintain an exit temperature of not

more than 68°F.

The EPA Method 5 sampling train (Figure 3.7) includes a heated sampling probe with attached
nozzle, thermocouple and S-type pitot tube. The probe attaches to the front sample case (hot box)
which houses a glass cyclone (optional) and an all-glass in-line filter holder in a temperature
controlled environment. The front sample case is connected to the back sample case (cold box)

‘which houses a series of glass impingers and a desiccant column in an ice bath. The back sample

case is connected to the control unit which contains the sample vacuum pump, gas meter, pressure
and temperature indicators and all operating controls.

A representative particulate sample was acquired by sampling for equal periods of time at the center
of a number of equal area regions within the stack/duct. At each sampling point the gas velocity
head and temperature were measured and the sampling rate rapidly adjusted to isokinetic conditions
with the aid of a nomograph or programmable computing device. Sample gas drawn into the nozzle
flowed through the probe to the glass fiber filter where the solid particulate matter was collected.
The gases then passed through the ice-cooled condenser (impingers and desiccant column) which
quantitatively removed all moisture and condensable particulate matter from the gas stream. The gas
then passed through the vacuum pump, the dry test gas meter and the calibrated orifice.

Leak checks to detect any dilution air being pulled into the sampling line were performed at the
beginning and end of each test run and also when and if any sample line connections were broken.

After completion of each test run, the sampling train was removed to the clean-up area for sample
recovery. The filter was removed from the filter holder and placed in Container #1. Particulate
matter collected in the nozzle, probe and all connecting glassware in front of the filter was
quantitatively transferred to Container #2 by means of a distilled water wash followed by an acetone
wash. A stiff brush was used in the probe cleaning step to help dislodge deposits.

The liquid collected in each of the impingers (desiccant column excluded) was measured and
transferred to Container #3. The impingers and all connecting pieces between the filter paper and the
desiccant column were then rinsed twice with distilled water and these rinsings were added to

_Container #3. These same pieces were then rinsed twice with acetone and these rinsings were placed

in Container #4. The desiccant column was then weighed and its contents transferred to a waste
desiccant container. Samples of the rinse solutions (water and acetone) were retained as analytical
blanks.

12
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3.7
Figure 3:2 Particulate Sampling Train Description

Louisiana-Pacific Corporation, Hayward, Wisconsin
Line #1 Dryer, RTO Inlet & Outlet Particulate Test, February 16, 1994

PARTICULATE SAMPLING TRAIN IDENTIFICATION

Sampling Train Manufacturer: ..... MMT Environmental Services, Inc.
Sampling Train Model: ................ Inlet: MMT #4  Qutlet: MMT #5

Hot Box Set-up and Operating Temperature;,

Cyclone used: .........ccceevernnns No
Filter Media: .....cococovvvricnennnn, Glass Fiber Filter, Whatman GF/C, 11.0 cm diameter
Filtration Temperature: .......... 248 £ 25 degrees Fahrenheit

Cold Box Set-up; Impinger Type and Initial Contents
Impinger #1: ..... Modified Greenburg-Smith design, 100 m! deionized, distilled water
Impinger #2: ..... Standard Greenburg-Smith design, 100 ml deionized, distilled water
Impinger #3. ..... Modified Greenburg-Smith design, empty
Impinger #4: ..... Modified Greenburg-Smith design, = 250 grams silica gel, indicating type -

Nozzles Used: ................ Inlet: L14 (0.199"), Outlet; S8 (0.245"), stainless steel
Sampling Probe Used: .... Inlet: #87, Outlet: #103, stainless steel Liners
Pitot Tube Used: ............ Inlet: #85B (0.838), Outlet: #96B (0.830), S-type

PARTICULATE SAMPLING TRAIN SCHEMATIC

4
Stack | Impinger Series
Prabe T =B:‘\

Filter
Holder

Type-5 Pitot Tube

2 2\

Thermotouple

GasTFlow

Cyclone
Hot Box Cold Box & ice Bath

Y
By-Pass Valve 535'53"'

: Orifice e €
H \ Main

:] Yacuum | Yalve
. - Pum
Temperature Pitot Tube Crifice Ory Test ]
r‘ll,eter Manometer Manometer Gas Meter ;::::::m"
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Sample analysis was performed at MMT's laboratory. The filter was dried in a 105°C oven for three
hours and then desiccated to constant weight. The contents of Container #2 were quantitatively
transferred to a tared beaker, evaporated at ambient temperature and pressure to near dryness, and

then desiccated to a constant weight.

The contents of Container #3 were quantitatively transferred to a separatory funnel. Container #3
was then rinsed with distilled water and the rinsings were added to the separatory funnel. Container
#3 was then rinsed with acetone and the rinsings were added to Container #4. Fifty (50) ml of
methylene chloride was then added to the separatory funnel and the contents were mixed by shaking
the funnel for at least one minute. After separation, the lower organic phase was drained offinto 2
beaker and set aside. The aqueous phase was extracted two more times using 50 ml of MeCl, for
each extraction. The three organic extract fractions were combined in a tared beaker, evaporated at
ambient temperature and pressure to near dryness, and then desiccated to a constant weight. The
aqueous inorganic fraction was transferred to a tared beaker, evaporated in a 105°C oven to near
dryness, and then desiccated to a constant weight.

The contents of Container #4 were quantitatively transferred to a tared beaker, evaporated at
ambient temperature and pressure to near dryness, and then desiccated to a constant weight.

The mass of particulate matter collected and the volume of gas sampled was used to calculate the
effluent particulate concentration. The source particulate mass emission rate was calculated by
multiplying the effluent particulate concentration by the source volumetric flow rate. Separate
calculations were performed for total catch, front catch only (Containers 1 & 2) and back catch

_only (Containers 3 & 4).

Note: The front catch particulate matter from each of the three tests performed at the RTO inlet
was submitted to Spectrum Labs, Inc., St. Paul, Minnesota for sulfur and salts {calcium, magnesium,
sodium & potassium) analyses.

14
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4 QUALITY ASSURANCE

The project manager is responsible for implementation of the quality assurance program as applied to
any specific project.

4.1 SAMPLING QUALITY ASSURANCE

Source sampling quality assurance procedures are implemented to ensure work is performed:
+ by competent, trained individuals experienced on the specific methodologies being used
+ using properly calibrated equipment
+ using approved procedures for sample handling and documentation

All measuring devices (pitot tubes, dry gas meters, thermocouples, portable gas analyzers, 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. Prior to the test
program, MMT provides the following:

+ filter numbers and tare weights of all filters available for the test

+ results of an acetone residue analysis on the acetone to be used during the test

+ calibrations of all pitot tubes, dry gas meters, orifice meters, thermocouples and probes

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

4.2 ANALYTICAL QUALITY CONTROL

MMT maintains a vigorous quality control program for all sample analyses. This program is based
on the general guidelines given in "Handbook for Analytical Quality Control in Water and Waste
water Laboratories" (EPA-600/4-79-019); March 1979 . This program suggests guidelines in the
areas of’

+ Laboratory services + Instrument selection
+ Glassware + Reagents

+ Solvents + Gases

+ Analytical performance + Laboratory safety

Standards and curves are determined for each analysis using the appropriate standard. Least square
linear regression calculations are used in determining "best fit" to the data. Correlation coefficients

are also calculated.

4.3 CALIBRATION GASES

MMT uses either EPA Protocol 1 or Acublend Certified Master gases (Scott Specialty Gases) when
performing all calibrations in order to ensure tolerances on gas concentrations have been verified and
are negligible. Certifications of all calibration gas bottles used during testing are presented in each

report.

15
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LINE #1 DRYER - RTO INLET PARTICULATE EMISSION TEST
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TABLE SUMMARY OF PARTICULATE EMISSION TEST RESULTS

PAOJECT NUMBER: 9511 COMPANY: LOUTSIANA PACIFIC CORP.

TEST NUMBER: | SOURCE: LINE # § INLET
TEST PARAMETER RN T RN R

TEST DATE 160% 20009 271805
TINE OF TEST. g3

START 1382 1501 1715

FINISH 1415 1612 182
EFFLUENT TENFERATURE. DEGREES F 244 241 242
BAROMETRIC PRESSURE, IN HG - 8,78 8.7 28,7
EFFLUENT MOISTURE CONTENT, % vy 28.9 2.5 23.7
EFFLUENT COMPOSITION, % v/y DRy

CARBON DIOXTDE 3.2 3.5 3.4

OXYGEN 15.2 15.2 15.1

CARBON MONOXIDE 2.2 8.9 2.2
EFFLUENT VOLWETRIC FLOW RATE:

ACTUAL CONDITIONS, ACFM 121589 use12 1o;ime

STANDARD CONDITIONS, SCFN B&132  BaSY  pssgs

DRY STANDSRD CONDITIONS, CGCFM 68198 s52sk T ¢3lgs
ISOKINETIC VARIATION, %
EFFLUENT PARTICULATE CONCENTRATION;

. - 95.5 5.4 99.7

EFFLUENT FRONT HALF PARTICULATE CONCENTRATION: _

ACTUAL CONZITIONS, GR/ACF 0.824%  0.8253 257

STANDARD CONDITIONS, GR/SCF - B.0351 90356 g3l

DRY STANDARD CONDITIONS, GR/DSCF .84dh o pery 8,847
EFFLUENT BACK HALF PARTICULATE CONCENTRATION;

ACTUAL CONDITIONS, GR/AGE  dme eaxa game

STANDART CONDITIONS, GR/SCF 0.0349  9.8377  g.pm:

ORY STANDARD CONDITIONS, GR/DSCF @.0442 . acny 2.8349
FFFLUENT TOTAL PARTICULATE CONCENTRATION:

ACTUAL CONDITIONS, GR/ACF 2.049  B.8521  g.usg

STANGARD CONDITIONS, GR/SCF 8.8722  ©.8733  g.gss3

DRY STANDARD CONDITIONS. GR/DSCF  B.g885 B oois 2.0842
SGURCE PARTICULATE FMISSION RATE;

CLASSTCAL METHOD, [3/HR .72 5308 angqm

RATIO OF AREAS METHOD, LB/HR .35 ST 47

PARTICULATE CONCENTRATION AND EMISSION RATES PASED oN ANALYSIS oF

THE SAMPLING TRAIN FRONT 4ND BACK CATCHES,

STANDARD CONDITIONS: 68 DEGREES FAHRENHEIT, 29.92 INCHES oF MERCURY,

21
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TRAVERSE POINT DATA SUMMARY AND VELOCITY PROFILE

PROJECT NUMBER: 9531 COMPANY: LOUISIANA PACIFIC CORP.

TEST NUMRER: 1 SOURCE: LINE & 1 INLET
RUN NUMBER: 1 TIME! 2/16/%%  1302-1419
TRAVERSE POINT DATA VELOCITY PROFILE

SAMPLING  VELOCITY ORIFICE TEMPERATURE, DEG.F  SORT BAS
LOCATION  PRESSURE PRESSURZ STACK METER METER  VELOCITY VELGCITY
PORT POINT INWC IN W GAS INLET OUTLET PRESSURE FT/SEC

2.850 1.400 262 3k I 1.432 98.76
1.930 1.408 243 & I3 1396 96.52
1.920 1.32e 245 3B 33 1.378  95.28
1.5€9 1.199 246 ¥ T3 1.245 §7.53
1,320 2.70@ 247 4! 33 1.140 78.92
2.942 B.458 247 42 3 . 297 57,11
2.748 g.51e 247 44 3k 2.853 3%.53

-
80 00 ~FO- U b G RS

1,7¢2 1.2e8 248 4b k! 1,304 %2.19
2,138 1,588 285 48 1.6 1B). 42
1,928 1,320 248 47 3 1.378 75.35
11 2,152 1.508 244 LYY 1.466 181,42
2,329 1.4609 244 &7 37 1.517  124.99

2,358 1.420 240 kB ¥ 1.533  183.5%
2.508 1.70e 239 % X 1.581 . 1@8.83
2,402 1.780 k- B - B 7 1.349 106,35
2,200 1.5 242 42 37 1.483  102.31
1.45@ 1,108 243 4l 37 1,285 B8. 66
2.862 2.412 263 &3 37 2.938 64,73
0.480 8.473 245 &3 37 0.825 57.84
2.760 9.5 244 44 37 2.872 48.22
@.972 8.5872 242 48 37 2.985 67,84
1,120 R.758 243 49 38 1,049 72,39
1 1.058  e.73e 241 3t 38 1.825 78,83
12 2.B&d  2.559 242 51 28 8.927 63,87

0 bod iod e i O et o e B ) b bb)ﬂ-?bbbbb}b}!
b [
£3 0 00 ~J O LR B G o) e r

AVERAGE 1.537 1.897 244 43 34 1.226  83.24

22




(2]

far

'
i
7
i
)
|
]
i

E
|
I
{
i

PARTICULATE EMISSI

PROJECT NUMBER: 9531 COMPANY: L
TEST MUMBER: 1 SOURCE: L
RUN NUMEER: 1 TIME:

ON TEST CALCULATIONS

OUISIANA PACIFIC CORP.
INE # 1 INLET
2/16/94  13@2-1413

TEST DATA

GAS METER COEFFICIENT 1.8262 ¥
PITOT TUBE COEFFICIENT 0.838 (s
NOZILE DIMENSIONS:
DIAMETER, IN 8.199 Dn
AREA. &F 8. 000216 An
STACK DIMENSIONS: '
DIAMETER/LENGTH. IN 65,29 Si
WIDTH, IN 2.22 Su
AREA, &F 23,758 As
BAROMETRIC PRESSURE, IN HG 28.78 Pb

STALK PRESSURES:

STATIC, IN WC ~7.08 Pg
ABSOLUTE, IN HG 28,27 Pg
SAMPLING TIME. MIN 68.20 Ti

VOLUME CF GAS SAMPLED :
AT METER, DCF 33.5926 Vm

YOLUME OF LIoUID
COLLECTED, ML 1%

GAS COMPOSITION, % ¥/V DRY:
CAREON DIOXIDE
(CXYGEN 1
CARBON MONOXIDE
NITROGEN (BY DIFFERENCE) B,

4N Ly

AVE. TRAVERSE POINT DATA}
STACK TEMP., DEG F
METER TEMP.. DEG F
ORIFI(E PRESSURE. IN WC i.%
SQRT VELOCITY P., IN WC 1.Z0

L8]

MASS OF PARTICLRATZ MATTER
COLLECTED, G
FRONT CATLH ( $8.1%) g.12:z
BACK CATCH ( 49.9%) 0,18
TOTAL CATCH 2.2ez

CALCULATED RESULTS

YOLUME OF GAS SaMPLED :
AT METERs DSCF J33.448 Vas

EQUIVALENT VOLUME OF WATER
VARQR COLLECTED, SCF 2.381 vy
GAS MOISTURE CONTENT;
VOLUME FRACTION 2.2052 Bus
PERCENT BY VOLUME 28.93 Bus

PARTICULATT EMISSION PARAMETER

PARTICULATE CONCENTRATION
ACTUAL. GR/ALF
STANDARD, GR/SCF
DRY STaNDARDy GR/DSCF

PARTICULATE EMISSION RATE, LB/HR
CLASSICAL METHOD
RATIO OF AREAS METHOD

8AS MOLECULAR WEIGHT: -
LRY BASIS. LE/LB-MOLE 29,12
WET PASIS. LB/LB-MAE 28,73

AVERAGE GAC VELOCITY. FPS £5.2¢

BAS VOLUMETRIC FLOW RATE;
ACTUAL, ACFM 121505
STANDARD, SCFM Be132
DRY STANDARD. DSCFYM £8198

ISOKINETIC VARIATION, % R3. 47

FRONT CATCH  BACK CATCH TOTAL Ca-

8.024% Caf  @.9247 Cab  D.D4%5 ¢
©.9351 {uf B.034% Cwh  @.0720
82444 Csf  0.@442 Csh 8,0885
25.92 RAzf 25,82 Reb 51.72
24,73 Rrf 24,61 Rrh 49.35

3 IT)
LI

STANDARD CONDITIONS: 5B DEG Fy 29.92 IN HG

% NON-APPLICABLE pav
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TRAVERSE POINT DATA SUMMARY AND VELOCITY PROFILE

PROJECT NUMBER: 9531 COMPANY: LOUISIANA PACIFIC CORP.

TEST NUMZER: 1 SOURCE: LINE % 1 INLET
RUN NUMEER: 2 TIME: 2/16/9% 1381-1619
TRAVERSE POINT DATA VELOCITY PROFILE

SAMPLING  VELOCITY QRIFICE TEMPERATURE, DEG.F SQRT GAS
LOCATION ~ PRESSURE PRESSURE STACK METER METER  VELOCITY VELOCITY
PORT POINT IN WC IN WC BAS INLET QUTLET PRESSURE FT/SEC

2,580 1.708 241 3 0F 1.581 189,33
2,308 i.70@ 241 38 I 1,581 189,35
2,359 1.680 241 i 1.533  18s.@2
37
3

2.138 1,500 248 3B 1,466 101,34
1.709 1.289 248 9 3 1.304 72,11
0.780 2. 480 248 39+ 1B Q.998  p3.42
8.699 8. 480 24 37 38 2.83! 57,45
8.788  B.48@ 242 4@ 3§ 8.837 37.91
8.772 2.532 242 4 38 8.877 &8, 73
0.%920 8. 440 242 42 3B 2.939 66.38
1.128 8.780 242 1 39 1.849 72.48
B.748 e.33¢ 23 M 39 8.872  6R.16

1,429 2.972 228 3P W 1,183 8.7
1.92@ 1308 235 3% 39 1378 94,99
2,138 1.522 241 48 1.466 181,41
1.600 1,208 254 49 R 1,382 92,99
1.252 R.860 245 41 I3 {.119 77.54
e.v10 8.630 2457 4 39 8,934  b&.16
2.202 8.558 245 1 39 B.B94  42.04
1.208 8.83¢ 44 41 3% 1.895 7392
1.620 1,189 243 4 39 1.265  B7.41
1.938 1,480 2243 4 33 1.3%6 94.72
2.109 1,580 243 &4 B 1.64% 100,37
2,129 .30 243 & & L.445 120,37

AVERAGE 1.512 1.848 244 4 3 -1.203 B3 21
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PARTICULATE EMISSION TEST CALCULATIONS

PROJECT NUMBER: 9931 COMPANY: LOUISIANA PACIFIC CORP.
TEST MUMBER: 1 SOURCE: LINE # 1 INLET

RUN NUMRER: 2 TIME:

2/16/94 15Q1-141Q

TEST Data

GAS METER COEFFICIENT  1.282 Y
PITOT TUBE COEFFICIENT  R.833 Cp
NOZZLE DIMENSIONS; '
DIAMETER, IN 2.199 Dn
AREA, SF 0.228214 4n
STACK DIMENSIONS:
DIAMETER/LENGTH, IN 86,80 S1
WIDTH, IN 0.20 Su
AREA, SF 23,758 As
BAROMETRIC PRESSURE, IN HG 2B.74 Ph

STACK PRESSURES:

STATIC. IN WC ~7.0@ Pg
ABSOLUTZ, IN HE 28,23 Ps
SAMPLING TIME, MIN £8.92 Ti

VOLUME CF GAS SAMPLED

AT METER, DCF 32.872 Vn

VOLUME OF LIWWID

COLLECTED, M. 212.5

GAS COMPOSITION, % V/V DRY
CAREON DIOXIDE J.se
OXYGEN 13.15
CARBON MONOXIDE 0.88

NITROGEN {3Y DIFFEREMCE) £1.35

AVE, TRAVERSZ POINT DATAS
STACK YEMP., DEG F 24!
METER TEMP., LEG F 39
ORIFICE PRESSURE, IN WC 1.8%
SORT VELOCITY P.y IM WC 1.203

T R

¥ASS OF PARTICULATE MATTER
COLLECTED, 6:
FRONT CATCH ( &B8.8%) 2.10825 ¢
BACK CATCH ( 51.4%) 2.1285 Wt
TOTAL CATCH 2.2118 Wt

CALCULATED RESULTS

VOLUME OF @43 SaMPLED
AT KETER, DSLF 34,3kb Vns

EQUIVALENT VOLUME OF MATER

VAPGR COLLECTED, S(F 10.022 vy
GAS MGISTURE CONTENT:

VOLUME FRACTION 0.2234 Bus
PERCENT BY VOLUME 22,54 Byo

PARTICULATE EMISSION PARAMETZR

PARTICULATE CONCENTRATION
ALTUAL. GR/ACF
STANDARD, GR/SCF
DRY STANDARD, GR/USCF

PARTICULATE EMISSION RATZ, LB/HR
CLASSICAL METHOD
RATIO OF AREAS METHOD

855 MCLZCULAR WEIGHT: .
DRY BASIS, LE/LE-MOLE 29.17 ne
WET BASIS, LB/LE-MGLE 26.43 M

AVERAGE GAS VELOCITY, FPS B3.21 Vs
GAS VOLUMETRIC FLOW RATE:
ACTUAL, ACFM 118412 Qa
STANDARD, SCFM 54259 Qs
DRY STAMDARD. DSCFM £3264 Qse
ISOKINETIC VARIATION. ¥ 96.59 1
FRONT CATCH  BACK CATCH ToTAL CATCH

e

8.8233 Cat  2.2248 Cab  2.052! Cat
€.8336 Cuf  ©.9377 Cub  ©.0733 Cut
€.2448 Csf  @.Q487 Csh  B.0947 (st

23.75 Ref 27.25 Rech 33.02 Ret
24,86 Ref 26,3 Rrb 517 Ret

STANGARD CONDITIONS: 6B DEG F, 29.97 IN HG

25




TRAVERSE POINT DATA SUMMagy MD VELOCITY PROFILE

PROJECT NUMBER: 9531

COMPANY: LOUISTANA PACIFIC CORP,

o

26

TEST NUMZER: 1 SOURCE: LINE & 1 INLET
RUN NUMBER: 3 TIME: 2/15/94 1715-1824
TRAVERSE POINT DATA VELOCITY PROFILE
SAMPLING  VELOCITY QRIFICE TEMPERATURE, DEG.F  S0aT Gag
LOCATION  PRESSURE PRESSURE STACK METER METER  VELOCITY VELOCITY
- PORT POINT  IN WC INWC  GAS IMLET umieT PRESSURE FT/SEC
) 1 2.499 L7 24 3 37 1.549  187.41
A 2 2,809 lsee 20 3 3 1,873 115.93
& d 2.534 Leee 28 3 37 1.597  11R.43
A 4 2.259 .60 248 39 3 1.500  103.92
A 5 1.558 L1 239 & 37 1,243 86.1%
A & 0. 843 8.582 240 4 37 8.917  &l.58
A 7 2.7909 2.488 242 4 37 8.837  s8.0S
A 8 @8.828 .37 4 82 37 2.984 62.78
A ? 2.93a 8.668 250 43 37 8.975 67.53
A 12 1.059 @.738 Fac I T S v 1.825 70.99
A 11 @.940 9.568 238 48 37 2.520 67.78
) 12 @.788 8,540 236 48 37 ©.883 62,93
B { 1,538 . 28 39 a7 1.245 £3.51
) 2 1,400 L.1gd 23 41 .37 1.265 87.38
B 3 1.9g2 .38 241 & 37 1.378 93.57
B 4 1.700 Lage 242 & 3 1.7504 98.44
4 3 1,350 8.930 242 4 37 1,162 BO.&1
B & BB B.418- 242 4 hrd B.953 45,45
2 7 8,820 8.370 242 4 37 0.905 £2.83
B 8 .18 .79 242 4 3 1972 74,48
B 9 1.7d@ 1,200 24t W8 3% 1.384 79,48
B i 2.199 1,502 24t 48 34 1449 102.47
B 1 2,450 1,680 248 43 3 1,38 108.44
B 12 2,35 1.688 248 4 33 1,533 1gs.21
AVERAGE 1.55¢ L.8% 2 i3 3 1.217 B4, 71
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PARTICULATE EMISSION TEST CALCULATIONS

PROJECT NUMBER: 9531 COMPANY: LOUISTANA PACIFIC CORP.
TEST NUMBER: 1 SOURCE: LINE # 1 INLEY

RUN NUMBER: 3 TIME:

2/16/94 1715-1824

TEST DATA

GAS METER COEFFICIENT 1.0262 ¥
PITOT TUBE COEFFICIENT B.538 Cp
NOZZLE DIMENSIONS;

DIAMETER, IN 2.199 Dn

AREA, SF @.28221& An
STACK DIMENSIONS:

DIAMETER/LENGTH, IN 56.60 51

WIDTH, IN - .28 Sw

AREA. SF 23.7538 As

BAROMET#IC PRESSURE, IN HG 28.73 Pb
TACK PRESSURES;

STATIC, IN WC -7.28 Pg
ABSOLUTE, IN Hg 28.26 Ps
SAMPLING TIME, MIN 80,00 Ti

VOLUME OF GAS SAMPLED
AT METER, F : 34,213 Vn

VOLUME OF LIGVID
COLLECTED, M.

&AS COMPOSITION, % V/V DRY:
CARBON DIOXIDE
GXYGEN
CARBON MONQYIDE
NITROGEN (Y DIFFERENCE)

AVE. TRAVERSE POINT DATA;
STACK TEMF., DEG F
METER TEMP., DEG F
ORIFICE PRESSURE, IN WC
SORT VELOCITY P., IN WC

MASS OF PARTICULATE MATTER
COLLECTED, &3
FRONT CATCH ( 54.20) €.
BACK CATCH { &3.8%) e.
TOTAL CATCH e.

CALCULATED RESULTS

VOLUME OF GAS SAMPLED
AT MZTER, DSCF 35.510 Vms

ECUTVALENT VDLUME 0F WATER
VaPOR COLLECTED, SCF 11,079

GAS MOISTURE CONTENT;

VOLUME FRACTION 8.2372 Bus
PERCENT BY VOLIME 23.78 Bae

PARTICULATE EMISSION PARAMETER

PARTICULATE CONCENTRATION
ACTUAL, BGR/ACF
STANDARD, GR/SCF
DRY STANDARD, GR/DSCF

PARTICULLATE EMISSION RATE, LB/HR
CLASSICAL METHOG
RATIO OF AREAS METHOD

BAS MOLECULAR WEIGHT: )
DRY BASIS, LB/LE-MOLE =
WET BASIS, LB/LE-MOLE il

AVIRAGE GAS VELOCITY, FPS f:

£AZ VOLUMETRIC FLOW RATE:

ALTUAL, ACPM 122
STANDARD, SCFM ES
DAY STANGARD, DSCFM &

ISOKINETIC VARIATION, % 9.

FRONT CATCH  BACK CATCH TOTAL

8.8257 Caf  2,82@2 Cah
0.8351 Cwf B,8281 Cub
2.9474 Csf  8.2369 (sh

-

(R
[~ =R ]
XA

26,54 Ref 20,65 Reb 7.
25,46 Rrf 28.39 Rrd 47,

STANDARD CONDITIONS: 4B DEG F, 29.92 IN HG

* NON-APPLICARLS
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DEFINITION OF UNIT ABBREVIATIONS

ACFM ........ ACTUAL CUBIC FEST PER MINUTE

DEG F ....... DEGREES FAMRENWEIT

DCF .vevuue. DRY CUBLC FEET

DSCF ........ DRY STANDARD CUBIC FEET

DSCFM .«..... DRY STANDARD CURIC FEET PER MUMUTE
FPS «........ FEET PER SECOND

G srvinneine. GRAMS

GR/ACF «v.vu. GRAING PER ACTUAL CUBLC FOOT
GR/DSCF ..... GRAINS PER DRY STANDARD CUBIC FOOT

8R/SCF ......

GRAINS PER STANDARD CUBIC FOOT

IN ... .vaveas INCHES
IN HG o.uu..s INCHES OF MERCURY
IN NC «ooo.o, INCHES OF WATER

LB/HR ......

. POUNDS PER HOUR

LE/LE-¥0LE . POUND PER POUND-MOLE
MIN oveeaen. MINUTES

Ml ciiaiies. MILLILITERS
5CF v.eveaay. STANDARD CUBIC FEET

: o SCFM ........ STANDARD CUBIC FEET PER MINUTE
+. SQUARE FEET )

A VIV DRY ... PERCENT BY VOLUE. DRY 24SIS

. DEFINITION OF STANDARD CONDITIONS

STANDARD TEMPERATURE ..,.. &8 DEGREES FAHRENMEIT
STANDARD PRESSURE ........ 29.92 INCHES OF MERCURY

28
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An ...,
s ,,,,
Bup ...

ws ..,
Ca» |,

€D ...
...
Cp....
Cs .,

Ms :..
ox ...
Pb ....

Pg ...,
Po ....

Ps ...
Pv vu1,
Gz ...,
Qs ....
Qsd ...

Rex ..,
Res .,

51 ....
Sw ...,
Ti ...,
™m ...
15 ouys
vi....
Vm ...,
Vms ...
Vs ...
Vu ...

Wb ...,
WE ...
Wt oL,

———

DEFINITION oF VARIAZLES
_______-______.________________________.

CROSS~SECTIoNAL AREA OF NOZ2LE, SF

CROSS-SECTIoNAL AREA OF STACK, SF

EFFLUENT MOISTURE CONTENT, PERCENT BY voLUME

EFFLUENT MOISTURE CONTENT, PROPORTION By VOLUME

EFFLUENT PARTICULATE CONCENTRAT ION AT ACTUAL

CONDITIONS, GR/ACF; *=fi bty Caf: FRONT CATCH ONLY;

Cab: BACK CATCH ONLY: Cat: TOTAL CATCH

EFFLUENT CARRON Dloxine CONCENTRATION, L V/y DRy

CONDITIONS, GR/DSCF #=Hbty Csfs FRONT CATCH ONLY;
Csb: PACK CaTen ONLY; Cat: TOTAL CATCH

» EFFLUENT FARTICULATE CONCENTRATI 0N AT STANDARD

CONDITIONS, 8R/SCF; *=Eibit Cuf: FRONT CATCH oNLY;
Cwb! BACK CATCH ONLYS Cut: ToTAL CATCH

NOZZLE DIAMETER, N

1S0KINETTC VARIATION, 1

EFFLUENT MOLECULAR WEIGHT, LB/LB-MOLE, DRy BASIS
EFFLUENT MOLECUL AR WEIGHT, LE/LB-M0LE, et 24515
EFFLUENT NITROgEN CONCENTRATION, V/V DRY
EFFLUENT OXvaen CONCENTRATION, % VIV DRY
BARCMETRIC PRESSURE, IN Hg

STACK STATIC PRESSURE, In we ’

AVERAGE PRESSURE DROP ACROSS THE METERING
ORIFICE, IN We

AVERAGE SQUARE-ROOT VELOCITY PRESSURE, In we
EFFLUENT Fiow RATE AT ACTUAL CONDITIONS, ACFM
EFFLUENT FLoW RATE AT STANDARD CONDITIONS, SCFmM
EFFLUENT FLow RATE AT STanpaRD CONDITI0NS,

DRY 215713, DECFY

SCURCE PARTICULATE EMISSIoN RATE, CLASSICAL
METHOD, LB/HR; *=f,0,t5 Refs FaoNT CATCE oNLy;
Reb: BACK caTeH ONLYT Ret: TOTAL CaTCH

SOURCE PARTICULATE EMIESION Ratz, RATIG OF
AREAS METHOD, LB/HR; #=f b, ¢; Rri: FRONT CATCH ONLY;
Rrb! BACK CATCY ONLY; frt: TOTAL CATCH

STACK DIAMETER OR LENGTH, 1N .

§TATK WIDTH, v

TOTAL SaveiIng TIRE, K

AVERAGE DAY Gag METZR TEMFERATURE, b6 F
AVERAGE EFFLUENT TEMPZRATURE, BEG F

VOLUmE oF Ligurn COLLZCTED, M.

VOLUME OF gas SAMPLED 4T METER CONDITIONS, BCF
VOLUME 0F Gag SAMPLED AT STANDARD CONDITIONS, DSce
AVERAGE £FFLUENT VELOCITY, Fpg

VOLUME 0F waTcg VAPOR COLLECTED AT STANDARD
CONDITIONS, ScF

MASS OF PARTICULATE MATTER COLLECTED 1 Tz
BACK (WET) CATCH, §

MASS oF PARTIOULATE MATTER COLLECTED IN THE
FRONT (pRy) CATCH, &

TOTAL Mags of PARTICULATE MATTER COLLECTED, ¢

« DRY GAS METER COEFFICIENT, DIMENSIONLESS

_—_..--.—_—-.-—.—-._—-_—_— —-—-—_..__._-—-—-—-.______-_.—--—-_.._
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EQUATIONS USED T0O CALCULATE PARTICULATE EMISSIONS

An = 0.083434154 # Dn # Dn
As = 8.90543415% # 51 # 51 (FOR ROUND STACKS)
&s = 51 * Sy / 144.0 (FOR RECTANGURL.AR STACKS)

Ps = Pb + Pe/1d.é
NI = 198.2 - CD ~ QX - (M
Wt = WE + Wb

Vms = (328/29.92) # Um # Y # (Pb + Po/13.4) / {Tm + 450.@)
Vu = B.D4787 # V1

Vu / (Vu + Vms)

)

Bus
Bop = 120.8 @ Bus

Md = 0,448 # CD + 2.323 ¥ 0X + 0.28Q e (NI + O
Ms = Md *# {1.0 -~ Bus) + 1iB.2 ® Bus

Vs = 85.49 # Cp # Py ® SORT( (Ts+440.3)/(Ms#Ps) }
fla = &0.0 % Vs * As
Qs = Ga @ (528/29.92) # Ps / (Ts + &2.0)

Osd = Qs @ (1.0 - Bus)
I = 0.09438 » (Ts+440.0) + Vms / (Ps *-VS % &n o Ti + {1.2-Bus) )

Csf = 15.42 o Wf / Vus

Csh = 15.42 # Wb / Vus

(st = 19,42 # Wi / Vus

Cwf = Csf / (1.9 ~ Bus}

Cwb = Csb / (1.8 - Bus}

fwt = Cst / (1.0 - Buws)

Caf = Cof ® (29.92/328.0) + (Ts+4&B. 1) / Ps
Cab = Cub @ (29.92/528.0) » {Ts+44.8) / Ps
Cat = Cut # (29.92/528.0) * (Tc+4&8.00 / Ps
Rcf = D.208578 # (sf * Q=d

Reb = ©.08@8578 # (sb * Osd

Rct = 0.028578 # Cst ¥ Qsd

Rrf = B.003578 ® Csf @ (Vms/Ti} # (As/An)
Rrb = 0.003578 @ (st *# (Vas/Ti) # (As/én)
Rrt = D.@@8572 @ (st # (Vms/Ti) # (As/An)
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TAELE SURMARY OF PARTICULATE EMISSION TEST RESULTS

PROJECT MUMBER: 9531

COMPANY: LOUISIANA PACIFIC CORP.

TEST NUMpZR: 2 SOURCE: LINE # 1 OUTLET
TEST PARAMETER RUN 1 RUN 2 RUN 3
TEST DATE 2/16/94 2/16/94 2/16/94
TIME OF YEST, HR: .
STARY 1389 1528 1715
FINISH 1487 1607 1822
EFFLUENT TEMPZRATURE, DEGREES ¢ 343 32z 3464
BAROMETRIC PRESSURE, IN HG ZB.B0 2B.70 28.7t
EFFLUENT MOISTURE CONTENT, % vV 2t.8 21.3 24.7
EFFLUENT COMPOSITION, ¥ V/V DRY;
CARBON DIOXIDE 3.2 4.3 4.3
OXYGEN 13.4 131 13.3
CAREON MONQXIDE 2.9 g.e 2.2
EFFLUENT VGLUMETRIC FLOW RATE;
ACTUAL CONDITIONS, ACPM 132135 136349 139823
STANDARD CONDITIONS, SCFM 83507 88172 87739
DRY STANDARD CONDITIONS, DSGAM 660825 67352 55049
ISOKINETIC VARIATION, %
EFFLUENT PARTICULATE CONCENTRATIONS
98.7 182.5 121.7
EFFLUENT FRONT HALF PARTICULATE CONCENTRATIONS
ACTUAL CONDITIONS. GR/ACF 8.2237 2.9e40 2.2e21
STANDARD CONDITIONS, GR/SCF 2.2239 2.2361 2.08833
DRY STANDARD CONDITIONS, GR/DSCF 0.2a73 2.2278 @.2244
EFFLUENT BACK HALF PARTICULATE CONCENTRATION:
ACTUAL CONDITIONS, GR/ACF 2.2218 2.2028 8.2219
TANDARD CONDITIONS, GR/SCF 2.8229 8.0844 @.2032
DRY STANDARD CONDITIONS, GR/DSCF 2.2235 @.8055 @.293%
EFFLUENT TOTAL PARTICULATE CONCENTRATION;
ACTUAL CONDITIONS, GR/ACF @.@235 2.0e:8 8.2@39
STANDARD CONDITIONS, GR/SCF 0.8888 e.2105 2.es3
DRY STANDARD CONDITIONS, GR/DSCF @.9111 2.2133 @.9ea3
SOURCE PARTICULATE EMISSION RATE;
CLASSICAL METHOD, LB/HR 6.28 7.93 4.71
RATIO OF AREAS METHOD, LB/HR 6.20 8.12 4.78

PARTICULATE CONCENTRATION AND EMISSION RATES PASED ON ANALYSIS OF

THE SAMPLING TRAIN FRONT AND BACK CATCHES,

STANDARD CONDITIONS: 48 DEGRESS FAHRENHEIT, 29.92 INCHES OF MERCURY.
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TRAVERSE POINT DATA SUMMARY AND VELOCITY PROFILE

PROJECT NUMEER: 9531 COMPANY: LOUISIANA PACIFIC QORP.

TEST NUMBER: 2 SOURCE: LINE 8 1 OUTLET
RUN NUMBER: 1 TIME: 2/16/9%  1320-1487
TRAVERSE POINT DATA VELOCITY PROFILE

SAMPLING  VELOCITY ORIFICE TEMPERATURE. DEG.F  GORT GAS
LOCATION ~ PRESSURE PRESSURE STACK METER METER  VELOCITY VELOCITY
PORT POINT  IN WC INWC  @AS INLET OUTLET PRESSURE FT/SEC

& 1 2.s72 2.980 342 37 4 @.819 3%.25
) 2 o.7ne 1.830 343 I 4 8.837  40.40
A 3 a.70@ 1,038 344 45 39 8.837  &0.54
A & 2.710 .84 346 &6 X9 2.843  41.87
A 3 B.690 1,810 31 47 39 @.e3t £0.99
4 & 2.7 1.83¢ 345 5 39 8.837 58,67
B 1 0.748 .89 Ja6 &3 4 8.850 62,42
B 2  D.gee 1,188 348 &5 4 2.894 64,98
B J  d.78@ 1.182 345 48 4 8.BB3 44,85
B 4  B.622 8.998 I3 S0 & 0.825 59.47
B 3 B.540 2.979 33|/ 52 & @.B12  5B.84
B & B.538 0.932 346 49 43 B.79% 57,40
AVERAGE « 785 1.838 343 44 42 B.83% 68,79
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{ PARTICULATE EMISSION TEST CALCULATIONS

i * PRGJECLT NUMBER: %531 COMPANY: LOUISIANA PACIFIC CORP,

TEST NUMEBER: 2 SOURCE: LINE # 1 . OUTLEY
RUN NUMBER: 1 TIME: 2/15/94  1300-1487
L
: TEST DATA

S GAS METER COEFFICIENT R.96534 Y VOLUME OF LIGUID

i COLLECTED, ML 198.€
. PITOT TUBE COEFFICIENT #.838 Cp

{ ’ ) GAS COMPOSITION, % W/V DRY:

; NOZZLE DIMENSIONS; ~ CARBON DIOXIDE 318
Do DIAMETER, IN 2.245 On OXYGEN 15.42
fo ‘ ARES, SF 2.002327 An CARBON MONOXIDE e.0¢
f . : NITROGEN (BY DIFFERENCE) 81.47
: STACK DIMENSIONS:
. DIAMETER/LEMETH, It 81.58 S1  AVE, TRAVEREE POINT DATA;
WIDTH, IN .28 Su STACK TEMP., DEG F 343
AREA, SF 36,228 As METER TeMP., FA F 43

ORIFICE PRESSURE, IN WC 1.838
BARQMETRIC PRESSURE, IN HG 28.€0 Pb SQRT VELOCITY P., IN ¥C 0.839

; - STACK PRESSURES; YASS QF PARTICULATE MATTER
T ETATIC, IN WC -0.58 Pg COLLECTED, @i
} o T ABZOLUTE, IN HE 28,74 P - FRONT CATCH ( &47.3%) 2.2171 !
-BACK CATCH ¢ J2.7%) Q.8663 ¢
¥

o © SAMPLING TiMZ, MIN £2.00 Ti TOTAL CATCH 2.8254

! : VOLUME OF GAS SAMPLED )
i AT METCR, DCF 36,086 Va

CALCULATED RESULTS

RS B YOLUME OF G453 SAMPLED 6AS MOLECULAR WEIGHT; ]
] e AT METER, DSIF J5.2590 Vms . DRY BASIS. LB/LB-MOLE 9.3
"“ WET BASIS, LB/LB-MOLE 26,79 ¥
foa EQUIVALENT VOLUME OF WATER
i ‘ VAPOR COLLECTED, SCF 9.338 Vw  AVERAGE GAS VELOCITY, FPS 4£0.75 V
. GAS MOISTURS CONTENT; GAS VOLUMETRIC FLOW RATE;
: VOLUME FRACTION 8.22% Bus ACTUAL, ACFM 132135 ¢
P FERCENT BY VOLUME 28,96 Bup STANDARD, SCFM 83587 ¢
I

b DAY STANDARD, LSCFM £6203
‘ ISOKINETIC VARIATION, % S6.47 i

PARTICULATE EMISSION PARAMETER FROMY CATCH  BACK CATCH TOTAL cate

b o PARTICULATE CONCENTRATION

? ACTUALY GR/ACE 2.8037 Caf @.2818 Cab  9.2055 (:
e STANDARD, GR/SCF 2.0059 Cut 2.0229 Cwb B.BB85 Cu
: DRY S7TANDARD. GR/DSCF 2.9275 Csf  8.2236 sk B.8111 Ce
i PARTICULATE EMISSION RATE, LB/HR

: CLASSICAL METHOD 4,23 Ref 2.85 Rch £.28 -
g RATIO OF ARZAS METHOD £.17 Ref 2.82 Rrb &.28 Rr
é o STANDARD CONDITIONS: 68 DEG Fy 29.92 IN HE P NON-APPLICARLE DAS
i

|

1

i

P
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TRAVERSE PQINT DATA SUMMARY AND VELOCITY PROFILE

PROJECT NUMBER: 9531 COMPANY: LOUISIANA PACIFIC CORP.

TEST NUMBER: 2 SOURCE: LINE &1 OUTLET
RUN NUMBER: 2 TIME: 2/16/%94  1580-1407
TRAVERSE POINT DATA VELOCITY PROFILE

SAMPLING  VELOCITY ORIFICE TEMPERATURE, DEG.F  SQRT 6AS
LOCATION ~ PRESSURE PRESSURE STACK METER METER  VELOCITY VELOCITY
PORT POINT IN WC INWC  GAS INLET QUTLET PRESSURE FT/SEC

2.790 1.17@ 241 44 &4 9.889 54,39
.87 1.280 336 48 44 0.733  68.29
2.84% 1,240 37 52 45 8.917 47,85
8.7 .11 32 53 &8 B.B&G 62,38
2.728 1.850 344 53 45 B.84% 41,54
R, 540 .94 345 33 -& g.68¢ 38,19

2.720 1.068 352 LA B.847  41.81
8.778 1.142 337 8 &b 2.877 83,41
g.gie 1.198 3838 33 44 @.5%8  £5.88
B.7:8 1.128 348 54 & 8.872  63.43
2.748 1.189 343 35 4 8.872  43.31
9.6808 *332.920 £9 &7 B.89  51.45

AVERAGE B.76% 28.7¢7 3z 51 44 8.87% 62.73

O LA P GERY = O LD L) PO e
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PARTICULATE EMISSION TEST CALCULATIONS

PROJECT NUMBER: 9531 COMPANY: LOUISIANA PACIFIC CORP.
TEST NUMBER: 2 GOURCE: LINE # 1 OUTLET

AUN NUMBER: 2 TIME:

2/16/94  1508-1487

TZ5T DaTa

GAS METER COEFFICIENT  2.9854 v
PITOT TUBE COEFFICIENT  @.838 Cp
NOZZLE DIMENSIONS;
DIAMETER, IN .25 Dn
AREA, SF 2.802327 An
STACK DIMENSIONS; '
DIAMETER/LENGTHy IN 81.52 51
WIDTH, IN 2.20 Su
AREA, SF 36,220 As
BAROMETRIC PRESSURE, IN HG 28.72 P»

STACK PRESSURES;

STATIC, IN WC .68 Pg
ABSOLUTE, IN HG 28.64 Ps
SAMPLING TIME, MIN - &9.0@ Ti

VOLUME OF GAS SAMPLED
AT METER, DCF 37.381 Va

VOLUME OF LIQUID

COLLECTED, ML 221.9 V1

GAS COMPOSITION, % V/V DRY:
CARBON DIOXIDE 4,32 (D
OXYGEN 13.1@ 0X
CARBON MONOXIDE e.22 oM

NITROGEN {BY DIFFERENCE) 82,48 NI

AVE, TRAVERSE POINT DATA;
STACK TEMP., DEG F 322 Ts
METER TEMP., DEG F 48 Tm
ORIFICE PRESSURE, IN WC 28.787 Po
SQRT VELOCITY P., IN WC D.874 Fv

MASS OF PARTICULATE MATTER
COLLECTED, &;
FRONT CATCH ( 58.3%) 8.8194 Wf
BACK CATCH ¢ 41.710) 8.0137 Wb
TOTAL CATCH 8.3333 Wt

CALCULATED RESULTS

VOLUME OF GAS SAMFLED
AT METER, DSCF 38.511 Vms

EQUIVALENT VOLUME OF WATER
VAPOR COLLECTED, SCF 10,443 \y

GAS MDISTURE CONTENT:

VOLUME FRACTION 8.2134 Bus
PERCENT BY VOLUME 21.34 Rup

PARTICULATE EMISSION FRRAMETER

PARTICULATE CONCENTRATION
ALTUAL, GR/ACF
STANDARD, GR/STF
DRY STANDARD. GR/DSCF

PARTICULATE EMISSION RATE, LB/AR
CLASSICAL METHOD
RATIQ OF AREAS METHOD

GAS MOLECULAR WEIGHT:
DRY BASIS, LB/LB-MOLE 29.21 Md
WET BASIS, LB/LB-MOLE 26,82 Ms

AVERAGE GAS VELOCITY, FPS 2,73 Vs
GAS VOLUMETRIC FLOW RATE;
ACTUAL, ACFM 135349 Qa
STANDARD, SCFM 88172 Qs
DRY STanDARD, DSCFA 89348 Qsd

ISOKINETIC VARIATION; ¥ 182.46 1

FRONT CATCH  BACK CATCH TOTAL CATCH

2.8042 Caf  8.0022 Cab  €.0263 (at
2.8061 Cof  0.0044 Cwb  9.8125 (ut
2.8278 Csf  2.8036 Csb  @.913F (st

2 3.3t Reb 7.93 Ret
.73 Ref 3.9 Rrb B.1Z Rrt

STANDARD CONDITIONS: &8 DEG F, 29.92 IN HG

# NON-APPLICABLE DATA
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: - TRAVERSE PQINT DATA SUMMARY AND VELOCITY PROFILE

: PROJECT NUMBER: 9531 COMPANY: LOUISIANA PACIFIC CORP.

TEST NUMBER: 2 SOURCE: LINE ¥ 1  OUTLET
RUN NUMBER: 3 TIME: 2/16/9% 1715-1822
TRAVERSE POINT DATA VELOCITY PROFILE

SAMPLING  VELOCITY ORIFICE TEMPERATURE, DEG.F  SORT GAS
LOCATION ~ PRESSURE PRESSURE STACK METER METER  VELOCITY VELOCITY
PORT POINT IN WG INMC  GAS INLET OUTLET PRESSURE FT/S5C

R.779 1,130 342 45 435 0.877  &4.04
2.610 1.210 338 47 43 0.928 45,52
3.800 1.160 352 48 42 2.89%  45.68
2.7en 1.150 T 48 43 0.881 44,45
8.740 1.890 339 49 43 0.B60  82.64
2.722 1,238 348 49 4 B.B3IT 61,29

2.87¢ 1,388 354 43 2 8.937  4B.58
2.880 1.320 347 47 43 @.538  &8.47
2.830 1.222 J45 48 43 0.911 66,41
8.73@ 1,188 339 48 42 B.85% 42,24
9.728 1,040 K7 47 42 0.849 62,50
B.648  B.97% 345 44 42 8.812 59,40

AVERARE  0.774 1,143 3 48 43 2.879 - 64,32

I Wttty B> P
P AR = O R LI e
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I PROJECT NUMEER: 9531
: TEST NUMBER: 2

e ————————

i PARTICULATE EMISSION TEST CALCULATIONS

COMPANY: LOUISIANA PACIFIC CORP,
SOURCE: LINE # t

QUTLET
2716794 1715~1822

VOLUME OF LIQUID
COLLECTED, M. 253,46 V1
GAS COMPOSITION, % V/V DRY;
CAREON DIOYIDE 4.3a CD
DAYGEN 13.38 X

CARBON MONOXIDE 2.2
NITROGEN {(BY DIFFERENCE) £2,42 NI

AVE. TRAVERSE POINT DATA;
STACK TEMP., DEG F J46 Ts

RUN NUMBER: 3 TINE:
f TEST DATA
GAS METER COEFFICIENT  0.94% Y
§ PITOT TURE CORFFICIENT  2.839 Cp
NOZILE DIMENSIONS;
DIAMETER, IN 8,245 Dn
AREA, SF P.320327 An
STACK DIMENSIONS;
DIAMETER/LENGTH, IN 91,50 S1
WIDTH, IN 2.28 So
AREA, SF 36,228 bz

BAROMETRIC PRESSURE, IN K& 28.71 Pb
STACK PRZSSURES;

METER TEMP., DEG F 45 T
ORIFICE PRESSURE, IN W0 1.143 Po
SGRT VELOLITY P., IN WC ®.B79 Pv

MASS CF PARTICULATE MATTER

. STATIC, IN WZ -8.39 P COLLECTED, &3
v AZSOLUTE, IN HG 28.47 Ps FRONT CATCH { 52.8%)  2.8183 Wf
BACK CATCH ¢ 47.4%) BP9 Wy
o SAMPLING TIME, MIN &8.90 Ti TOTAL CATCH 2.8195 Wt
i
] VOLUME OF GAS SAMPLED , N
AT METER, DCF J7.476 Vn
i
_ CALCULATED RESULTS
VOLUME OF GAS SAMPLED ‘ GAS MOLEGULAR WEIGHT;
AT METER, DSCF 36,395 Vas DRY BASIS, LB/LE-MOLE  29.22 Md
WET BASIS, LB/LB-MOLE  28.45 Mg

" EQUIVALENT VOLUME OF WATER

, ‘ PERCENT BY VOLLME

VAPOR COLLECTED, SCF 11.937 vw AVERAGE GAS VELOCITY, FPS  64.32 Vs
BAS MOISTURE CONTENT: GAS VOLUMETRIC FLOW R&TE;
VOLUME FRACTION 2.2478 Bus ACTUAL, ACFM 1358@3 Qa
24.78 Bup STANDARD, SCFM 97739 0s
DRY STANDARD, DSCFM 46259 Qsd
ISOKINETIC VARIATION, % 194,85 1
PART