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EXECUTIVE SUMMARY 
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PACE, Incorporated was conlraced by The Louisiana Pacific Corporation to perform source 
emission testing at the sites listed below at the The Louisiana Pacilic Corporation facility 
located in Sagola. Michigan. This series of tests was performed on January 28-31, 1992. 
The important results are summarized with perlinent process information in the following table: 

I 
'I 

Paniculate Conc. (GR/DSCFjP 

Parliculate Mass Rate (LB/HR)' 

Parliculale Emission Factor (LB/TFP)3 

Paniculate Matter c 10pm (%) 

Formaldehyde Conc. (mg/cubic meter 
@ 70" F and 29.92 mm Hg) 

Formaldehyde Mass Rate (LBIHR) 

Formaldehyde Emission Factor (LB/TFP) 

PARAMETER 

1: 
l i  

Date of Testing 

Volumetric Airflows 

THC Concentration (PPM-C1. Wet) 

THC Mass Rate (LBIHR. C l )  

ACFM 
DSCFM 

Tons of Finished ProductlHR 
Heat Input (MMBTUIHR) 

\ R C  ri 
1 

+ I  

THC Emission Factor (LBITFP) 

THC Emission Factor (LBIMMBTU) 

CO Concentration (PPM. Dry) 

'I! I C 0  Mass Rate (LBIHR) 

Based upon lront hall particulate analy 

Average 
ju rfacelcore 
Dryer Slack 
1/28/92 

53700 
33200 

-29.22 
-33.43 

0.037 

10.6 

0.36 

88 
9.7 - ,7?5 

0.01 58 

0.0020 

0.000052 

145 

11.3 

0.39 

0.34 

304 

44.1 

1.51 

1.34 
only 

Average 
Surface 

Dryer Stack 
1129-30192 

59000 
351 00 

-29.02 
-38.13 

0.028 

8.3 

0.29 

a2 
L.a 
0 , < 7  

0.0129 

0.0016 

0.000057 

185 

15.2 

0.52 

0.40 

663 

101.7 

3.48 

2.67 

Average 
Core 

Dryer Slack 
1 /28-29/92 

57800 
33400 

-28.33 
-36.47 

0.024 

6.8 

0.24 

90 
& . I  

0 . r l  

0.01 74 

0.0022 

0.000078 

187 

14.4 

0.52 

0.42 

405 

59.2 

2.12 

1.73 
' F-Facl 

Average 
Thermal Oil 
Healer Slack 
1130.31192 

33900 
14800 

-24.35 
-43.80' 

0 050 

6.3 

NA 

74 

0.0690 

0.0038 

0.000160 

4 

0.1 

NA 

0.0037' 

100 

6.4 

NA 

0.15' 
nethod usec 



INTRODUCTION 

PACE, I n c o r p o r a t e d  pe rsonne l  conducted source  e m i s s i o n  comp l iance  t e s t i n g  

on t h r e e  D r y e r  S tacks  and one Thermal O i l  H e a t e r  S t a c k  a t  t h e  L o u i s i a n a  
P a c i f i c  C o r p o r a t i o n  l o c a t e d  i n  Sagola,  M i c h i g a n .  O n - s i t e  t e s t i n g  was 

per fo rmed by  a f i v e  member team c o n s i s t i n g  o f  M. L o f t u s ,  J .  Pederson, T .  

K u c h i n s k i ,  M .  McDermott and P .  P r o e h l .  C o o r d i n a t i o n  between p l a n t  and 

t e s t i n g  a c t i v i t i e s  was p r o v i d e d  by Susan Somers o f  t h e  L o u i s i a n a  P a c i f i c  
C o r p o r a t i o n  t h r o u g h  d i r e c t  c o n t a c t  w i t h  t h e  t e s t  team l e a d e r .  T e s t i n g  

was w i t n e s s e d  by Warren D e l l i e s  w i t h  t h e  M i c h i g a n  Depar tment  o f  N a t u r a l  
Resources and Mark C o n t i  w i t h  t h e  U.S .  Env i ronmen ta l  P r o t e c t i o n  Agency. 

The t e s t i n g  was conducted  a c c o r d i n g  t o  t h e  f o l l o w i n g  schedu le :  

Date 

1 /28/92 

1 /29 /92  

1 / 3 0 / 9 2  

1 /31 /92  

Sur faceJCore  S u r f a c e  Cor e Thermal O i l  

DmL- D r y e r  Hea te r  

EPA 5 

EPA 201A 
EPA 0011 

EPA 25A 
EPA 10 

EPA 201A 

EPA 5 EPA 5 

EPA 210A EPA 0011 

EPA 25A EPA 25A 

E P A  10 EPA 10 

EPA 0011 

2 

EPA 5 
EPA 201A 

EPA 25A 

EPA 10 

€PA 0011 



The objectives of this project were to quantify source emissions, in 
response to a Clean Air Act section 114 request, and compare them t o  

applicable air emissions regulations stipulated by state and federal 
regulations . 

Results are summarized in the next section followed by descriptions o f  

the process under investigation and test methods. All supporting data 
are included in subsequent appendices. 

3 



RESULTS S U W R Y  

Results of particulate carbon monoxide and total hydrocarbon 
determinations are summarized in Tables 1-8. The particulate emission 
factor ranged from an average high of 0.42 LB/Ton of Finished Product on 
the Surface/Core Dryer Stack to an average low of 0.33 LB/Ton of Finished 
Product on the Core Dryer Stack. The percent of particulate matter under 
10 um in diameter ranged from 74 to 90 percent. 

Results of formaldehyde determinations and gas composition are summarized 
in Tables 9-12. The formaldehyde emission factor ranged from an average 
high of 0.00016 LB/Ton o f  Finished Product on the Thermal Oil Heater 
Stack to an average low of 0.000052 LBlTon of Finished Product on the 
Surface/Core Dryer Stack. 

Results of total hydrocarbon determination can be found in Tables 25-28. 
The total hydrocarbon emissions factor ranged from an average high of 
0.52 LB/Ton of finished product on the Surface and the Core Dryer Stacks 
to an average low of 0.39 
Dryer Stack. 

Results of carbon monoxide 
carbon monoxide emission 
LBlTon of Finished Product 
of 1.51 LB/Ton of Finished 

LBlTon of Finished Product on the SurfaceICore 

determinations are found in Tables 33-36. The 
factor ranged from an average high of 3.48 
on the Surface Dryer Stack, to an average low 
Product on the Surface Core Dryer Stack. 

The results of gas composition analysis (Orsat) was conducted on samples 
gathered during EPA Method 5 testing at each source. Subsequent gas 
composition data that appears on concurrent tests is the average of these 
three runs. Results of fuel analysis appear in the laboratory report 
included in Appendix B. 

A few minor problems did occur during sampling. The dryers were down 
from approximately 1123-1300 on January 28; this caused minor delays. 
The total hydrocarbon analyzer strip chart paper jammed during Test 2, 
Run 1 on the Core Dryer Stack. The jam occurred at the 28-minute mark 
and analysis of the raw data indicates that the total hydrocarbon 
concentration remained near the average for the remaining 41 minutes of 

4 



the run. The carbon monoxide analyzer was not drawing sample for the 
first 32 minutes of Test 2, Run 1 during testing on the Core Dryer Stack; 
these data do not appear in, this report. Lastly, a stainless steel 
nozzle was replaced with a quartz one at the 8-minute mark of Test 3, Run 
1 on the SurfaceKOre Dryer Stack. This change was authorized and 
condoned by Mark Conti of the Environmental Protection Agency. 

No other problems were encountered in the sampling or analyses of 
emissions samples. On this and after complete review of test values, we 
believe that the results reported herein are an accurate representation 
of the source conditions at the time of the test. 

I 
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SUHMARY OF THE RESULTS 
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Louisiana Pacific Corporation 
Sagola, Michigan 
PACE Project No. 920108.402 

PACE Incorporated 
February 25, 1992 
Particulate 

TABLE 1 

SUMMARY OF THE PARTICULATE AND THC RESULTS 
* Based uoon front half particulate analysis only 

PARAMETER 

Date of Run 
Time of Run 

Tons of Finished Product/HR 
Heat Input (MMBTU/HR) 

Volumetric Flow Rate 
ACFM 
DSCFM 

Gas Temperature ('F) 
Gas Moisture Content (%v/v) 

Gas Composition (%v/v,Dry) 
---/ c02 

0 2  
N2 

lsokinetic ?/ariatior! (?/.) 

TEST 1 

Surface/Core Dryer Stack 

R U N  1 

1/28/92 
1040-1 323 

29.23 
33.0 

53200 
33200 

208 
19.9 

3.0 
17.8 
79.2 

99.5 

Particulate Emission Rate (LB/HR)' 10.3 

Particulate Concentration' 
GR/ACF 
GRIDSCF 

Particulate Emission Factor' 
LBmon of Finished Product 

0.023 
0.036 

0.35 

cdq l?$@0,33 
Total Hydrocarbon Emission Factor 

LB/Ton of Finished Product %$*  
LB/MMBTU (Heat Input Method) 0.29 

Carbon Monoxide Emission Factor 
LBmon of Finished P.roduct 1.31 
LBIMMBTU (Heat Input Method) 1.16 

RUN 2 

1 /28/92 
1358-1 504 

29.23 
33.0 

53600 
33100 

21 0 
20.5 

3.1 
17.9 
79.0 

7 00.9 

11.2 

0.024 
0.039 

0.38 

0.39 
0.35 

1.61 
1.42 

RUN 3 

1 /28/92 
1525-1 633 

29.23 
33.0 

54400 
33400 

210 
20.8 

3.1 
18.0 
79.0 

101.2 

10.4 

0.022 
0.036 

0.36 

0.44 
0.39 

1.61 
1.43 

AVERAGE 

29.23 
33.0 

53700 
33200 

209 
20.4 

3.1 
17.9 
79.1 

10.6 

0.023 
0.037 

0.36 

0.39 
0.34 

1.51 
1.34 



Louisiana Pacific Corporation 
Sagola, Michigan 
PACE Project No. 920108.402 

PACE Incorporated 
February 25, 1992 
Particulate 

TABLE 2 

SUMMARY OF THE PARTICULATE AND THC RESULTS 
* Based upon front half particulate analysis only 

TEST 1 

Surface Dryer Stack 

PARAMETER 

Date of Run 
Time of Run 

Tons of Finished Product/HR 
Heat Input (MMBTUIHR) 

Volumetric Flow Rate 
ACFM 
DSCFM 

Gas Temperature (OF) 
Gas Moisture Content (%v/v) 

Gas Composition (%v/v,Dry) 
c02 
0 2  
N2 

lsokinetic Variation ("/.) 

Particulate Emission Rate (LB/HR)* 

Particulate Concentration' 
GRIACF 
GRIDSCF 

Particulate Emission Factor' 
LBflon of Finished Product 

Total Hydrocarbon Emission Factor 
LBnon of Finished Product 
LBIMMBTU (Heat Input Method) 

Carbon Monoxide Emission Factor 
LB/Ton of Finished Product 
LB/MMBTU (Heat Input Method) 

R U N  1 

1/29/92 
905-1 01 2 

29.23 
38.1 

57700 
34300 

235 
20.7 

3.4 
17.5 
79.1 

102.0 

7.7 

0.01 6 
0.026 

0.26 

0.49 
0.38 

3.18 
2.44 

R U N  2 

1/29/92 
1040-1 145 

29.23 
38.1 

60000 
35700 

239 
20.1 

3.0 
17.6 
79.4 

99.3 

9.0 

0.01 8 
0.029 

0.31 

0.50 
0.38 

3.91 
3.00 

R U N  3 

1/29/92 
1215-1 325 

29.23 
38.1 

59400 
35300 

243 
19.5 

3.1 
17.8 
79.1 

99.8 

8.3 

0.01 6 
0.027 

0.28 

0.57 
0.44 

3.35 
2.57 

AVERAGE 

29.23 
38.1 

59000 
35100 

239 
20.1 

3.2 
17.6 
79.2 

8.3 

0.01 6 
0.028 

0.23 

0.52 
0.40 

3.48 
2.67 
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Louisiana Pacific Corporation 
Sagola, Michigan 
PACE Project No. 9201 08.402 

PACE Incorporated 
February 25,1992 
Particulate 

TABLE 3 

SUMMARY OF THE PARTICULATE AND THC RESULTS 
* Based upon front half particulate analysis only 

TEST 2 

Core Dryer Stack 

PARAMETER RUN 1 RUN 2 RUN3 AVERAGE 

Date of Run 
Time of Run 

Tons of Finished Product/HR 
Heat Input (MMBTU/HR) 

1/29/92 1/29/92 1/29/92 
1420-1 529 I 602-1 707 1723-1 a30 

27.89 27.89 27.89 27.89 
34.2 34.2 34.2 34.2 

Volumetric Flow Rate 
ACFM 57800 58300 57400 57800 
DSCFM 34600 32900 32700 33400 

Gas Temperature ( O F )  251 247 249 249 
Gas Moisture Content ("hv/v) 15.6 20.9 20.0 18.8 

Gas Composition (%v/v,Dry) 
c02 
0 2  
N2 

2.1 2.9 3.2 2.7 
18.9 17.5 17.7 18.0 

79.2 79.0 79.6 lY.1 -- 
lsokinetic Variation (Yo) 96.1 104.5 100.7 

Particulate Emission Rate (LBJHR)' 6.2 7.4 6.8 6.8 

Particulate Concentration' 
GRIACF 
GR/DSCF 

0.01 3 0.01 5 0.01 4 0.01 4 
0.021 0.026 0.024 0.024 

Particulate Emission Factor. 
LBmon of Finished Product 0.22 0.26 0.24 0.24 

.~ 

Total Hydrocarbon Emission Factor 
LB/Ton of'Finished Product 0.58 0.55 0.42 0.52 
LBiMMBTU (Heat Input Method) 0.47 0.45 0.35 0.42 

Carbon Monoxide Emission Factor 
LBiTon of Finished Prqduct 2.64 2.06 1.67 2.12 
LB/MMBTU (Heat Input Method) 2.15 1.68 1.36 1.73 

1 
I 
I 
II 
I 



Louisiana Pacific Corporation PACE Incorporated 
Sagola. Michigan February 25, 1992 
PACE Project No. 920108.402 Particulate 

TABLE 4 

SUMMARY OF THE PARTICULATE AND THC RESULTS 
Based upon front half particulate analysis only 

TEST 2 

Thermal Oil Burner Stack 

PARAMETER 

Date of Run 
Time of Run 

Heat Input (MMBTUIHR) 

Volumetric Flow Rate 
ACFM 
DSCFM 

Gas Temperature (OF) 
Gas Moisture Content (%v/v) 

Gas Composition (%v/v,Dry) 
c 0 2  
0 2  
N2 

lsokinetic Variation (Yo) 

Particulate Emission Rate (LB/HR)' 

Particulate Concentration' 
GR/ACF 
GRIDSCF 

Particulate Emission Factor' 
LBIMMBTU (F-factor = 9280) 
LB/KLB of Gas @ 50% Excess Air 

Total Hydrocarbon Emission Factor 
LB/H R 
LB/MMBTU (F-factor = 9280) 

Carbon Monoxide Emission Factor 
LB/HR 
LB/MMBTU (F-factor = 9280) 

RUN 1 

1130192 
21 30-2233 

48.6 

33400 
14800 

495 
14.6 

9.8 
11.0 
79.3 

99.2 

6.0 

0.021 
0.047 

0.131 
0.157 

0.3 
0.0066 

3.8 
0.083 

RUN 2 

1/30/92 
2300-4 

48.6 

34900 
14900 

502 
16.7 

9.9 
10.9 
79.3 

102.1 

7.0 

0.023 
0.055 

0.152 
0.177 

0.1 
0.0022 

7.7 
0.167 

RUN3 AVERAGE 

1/31 192 
45-1 47 

52.0 

33400 
14700 

497 
15.0 

9.0 
11.7 
79.3 

99.2 

6.0 

0.021 
0.048 

0.144 
0.184 

0.1 
0.0024 

7.8 
0.186 

49.7 

33900 
14800 

498 
15.5 

9.6 
11.2 
79.3 

6.3 

0.022 
0.050 

0.142 
0.173 

0.2 
0.0037 

6.4 
0.146 



Louisiana Pacific Corporation 
Sagola. Michigan 
PACE Project No. 920108.402 

TABLE 5 

SUMMARY OF THE PM-10 RESULTS 

9 TEST 2 
‘‘‘T.”\\\?L 

SurfaceICore Dryer Stack 

PARAMETER 

Date of Run 
Time of Run 

Tons of Finished ProductIHR 
Heat Input (MMBTUIHR) 

Volumetric Flow Rate 
ACFM 
DSCFM 

Gas Temperature (OF) 
Gas Moisture Content (%v/v) 

Gas Composition (%v/v,Dry) 
c 0 2  
0 2  
N2 

lsokinetic Variation (Yo) ’ 
Particulate Emission Rate (LBIHR) 

Total Particulate * 
< 10 pm Particulate 

Total Particulate * 

< 10 pm Particulate 

Particulate Concentration (GRIDSCF) 

Percent of Particulate Less Than 10 um 

RUN 1 

1/28/92 
800-904 

29.20 
33.2 

55700 
34300 

21 6 
19.9 

3.1 
17.9 
79.1 

64.9 

13.24 
11.61 

0.045 
0.039 

88% 

RUN 2 

1/28/92 
1000-1108 

29.20 
33.2 

57000 
34400 

21 6 
21.6 

3.1 
17.9 
79.1 

65.5 

13.63 
12.20 

0.046 
0.041 

900/0 

PACE Incorporated 
February 25, 1992 
PM-10 

RUN 3 

1/28/92 
1 21 5-1 325 

29.20 
33.2 

57500 
35500 

21 6 
19.7 

3.1 
17.9 
79.1 

63.7 

22.57 
19.46 

0.074 
0.064 

8 6 ‘/o 

AVERAGE 

29.20 
33.2 

56700 
34700 

21 6 
20.4 

3.1 
17.9 
79.1 

16.48 
14.42 

0.055 
0.048 

88% 

’ The anisokinetic error lor large particulate is theoretically greater than the ~ 1 0  pm paniculate. Therelore, 
adding all the fractions to get total paniculate may not be as accurate as EPA Method 5. 



Louisiana'Pacific Corporation 
Sagola, Michigan 
PACE Project No. 920108.402 

PACE Incorporated 
February 25,1992 
PM-10 

TABLE 6 

SUMMARY OF THE PM-IO RESULTS 

JJ, r  Tdd, 
'+L 

TEST 2 

Surface Dryer Stack 

PARAMETER RUN 1 

Date of Run 
Time of Run 

Tons of Finished ProductIHR 
Heat Input (MMBTUIHR) 

Volumetric Flow Rate 
ACFM 
DSCFM 

Gas Temperature ("F) 
Gas Moisture Content (%v/v) 

Gas Com posi t io n (%v/v, Dry ) 
c02 
0 2  
N2 

1 /29/92 
1505-1 61 6 

29.23 
37.9 

61 200 
34600 

249 
20.5 

3.2 
17.6 
79.2 

tsokinetic Variation (%) 60.8 

Particulate Emission Rate (LB/HR) 
Total Particulate * 10.1 5 
< IO pm Particulate 8.27 

Particulate Concentration (GRIDSCF) 
Total Particulate * 0.034 
< 10 M r n  Particulate 0.028 

Percent of Particulate Less Than 10 urn 82% 

RUN 2 

1/29/92 
1710-1817 

29.23 
37.9 

61800 
34800 

250 
20.8 

3.2 
17.6 
79.2 

66.1 

11.12 
9.16 

0.037 
0.031 

82% 

RUN 3 

1 /29/92 
1925-2032 

29.23 
37.9 

63200 
34600 

250 
22.9 

3.2 
17.6 
79.2 

60.9 

1 1.24 
9.34 

0.038 
0.031 

83% 

AVERAGE 

29.23 
37.9 

62100 
34700 

250 
21.4 

3.2 
17.6 
79.2 

10.83 
8.92 

0.036 
0.030 

82% 

* The anisokinelic error lor large paniculate is lheorelically grealer than the c10 L l r n  paniculate. Therelore, 
adding all the fractions to gel toial paniculate may not be as accurate as EPA Method 5. 



Louisiana Pacific Corporation 
Sagola, Michigan 
PACE Project No. 920108.402 

TABLE 7 

SUMMARY OF THE PM-10 RESULTS 

\ \ . %  T * . ( , \ C  TEST 1 

Core Dryer Stack 

PAR AM ETE R RUN 1 

Date of Run 
Time of Run 

Tons of Finished Product/HR 
Heat Input (MMBTUIHR) 

1 /28/92 
1040-1 324 

29.23 
37.7 

Volumetric Flow Rate 
ACFM 58900 
DSCFM 33700 

Gas Temperature (OF) 
Gas Moisture Content (O/,v/v) 

Gas Composition (%v/v,Dry) 
c02 
0 2  
N2 

245 
22.2 

2.7 
18.0 
79.2 

lsokinetic Variation (Yo) ' 79.5 

Particulate Emission Rate (LWHR) 
Total Particulate * 9.24 
< 10 pm Particulate 8.68 

Particulate Concentration (GR/DSCF) 
Total Particulate * 0.032 
c 10 urn Particulate 0.030 

Percent of Particulate Less Than 10 pm 94% 

RUN 2 

1 /28/92 
1425-1 530 

29.23 
37.7 

58000 
33900 

244 
20.8 

2.7 
18.0 
79.2 

70.5 

8.90 
7.90 

0.031 
0.027 

89% 

PACE Incorporated 
February 25,1992 
PM-10 

RUN 3 

1/28/92 
1 630-1 741 

29.23 
37.7 

59100 
361 00 

243 
17.2 

2.7 
18.0 
79.2 

61.6 

11.79 
10.13 

0.038 
0.033 

86% 

AVERAGE 

29.23 
37.7 

58700 
34600 

244 
20.1 

2.7 
18.0 
79.2 

9.98 
8.90 

0.034 
0.030 

90% 

* The anisokinelic errof for large pafiiculale is lheorefically greater than the <10 pm paniculale. Therelore. 
adding all the lractions to get total paniculate may not be as accuraie as EPA Method 5. 

I 
I 
1 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
1 
1 
I 
I 
1 
I 



Louisiana Pacific Corporation 
Sagola, Michigan 
PACE Project No. 920108.402 

TABLE 8 

SUMMARY OF THE PM-10 RESULTS 

TEST 1 

Thermal Oil Heater Stack 

PARAMETER 

Date of Run 
Time of Run 

Tons of Finished ProductIHR 
Heat Input (MMBTUIHR) 

Volumetric Flow Rate 
ACFM 
DSCFM 

Gas Temperature (OF) 
Gas Moisture Content ("/,v/v) 

Gas Composition (%v/v,Dry) 
c02 
0 2  
N2 

lsokinetic Variation (Yo) 

RUN 1 

1130192 
1435-1 536 

24.8 
48.6 

34400 
15300 

473 
15.9 

9.6 
11.2 
79.3 

92.0 

Particulate Emission Rate (LB/HR) 
Total Particulate * 7.10 
c 10 pm Particulate 5.50 

Particulate Concentration (GRIDSCF) 
Total Particulate * 0.054 
< 10 pm Particulate 0.042 

Percent of Particulate Less Than 10 um 77% 

RUN 2 

1 /30/92 
1652-1 756 

24.8 
48.6 

34300 
15200 

475 
16.4 

9.6 
11.2 
79.3 

93.5 

7.35 
5.51 

0.057 
0.042 

75% 

PACE Incorporated 
February 25,1992 
PM-10 

RUN 3 

1 /30/92 
1905-201 0 

24.8 
48.6 

35400 
15500 

488 
15.9 

9.6 
11.2 
79.3 

90.1 

7.22 
4.91 

0.054 
0.037 

68% 

AVERAGE 

24.8 
48.6 

34700 
15300 

479 
16.1 

9.6 
11.2 
79.3 

7.22 
5.31 

0.055 
0.040 

7 4 '/o 

. The anisokinetic error lor large paniculate is theoretically greater than the c10 pm paniculate. Therelore. 
adding all the lractions to get total parliculale may no1 be  as accurate as EPA Method 5. 
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Louisiana Pacific Corporation 
Sagola, Michigan 
PACE Project No. 920108.402 

TABLE 9 

SUMMARY OF FORMALDEHYDE RESULTS 

TEST 3 

SurfaceICore Dryer Stack 

PACE Incorporated 
February 25,1992 

I 

PARAMETER 

Date of Run 
Time of Run 

Tons of Finished ProductIHR 
Heat Input (MMBTUIHR) 

Volumetric Flow Rate 
ACFM 
DSCFM 

Gas Temperature (cF) 
Gas Moisture Content (%v/v) 

Gas Composition (%v/v,Dry) 
c02 
0 2  
N2 

lsokinetic Variation (Yo) ' 

RUN 1 RUN 2 RUN3 AVERAGE I 
1/28/92 1/28/92 1/28/92 

1754-1925 2018-2125 2223-2328 

29.23 29.23 29.23 29.23 
34.1 34.1 34.1 34.1 I 

I 
56300 56300 55900 56200 

I 33300 32200 32500 32700 

21 2 21 3 21 2 21 2 
21.1 23.6 22.4 

22.4 I 
3.1 3.1 3.1 

17.9 17.9 17.9 
79.1 79.1 79.1 79.1 

I 100.4 103.2 100.9 
~. 

Concentration (mglcubic meter @ 70' F and 29.92 mm Hg) 

Forrnalde hyde 0.014 0.032 0.008 0.01 a i 
Emission Rate (LBIHR) 

.Formaldehyde 

Emission Factor (LBTTFP) 

Formaldehyde 

0.001 5 0.0035 0.0009 0.0020 

m 0.000052 0.0001 19 0.000031 ' 0.000067 



Louisiana Pacific Corporation 
Sagola, Michigan 
PACE Project No. 920108.402 

PACE Incorporated 
February 25, 1992 

TABLE 10 

SUMMARY OF FORMALDEHYDE RESULTS 

TEST 3 

Surface Dryer Stack 

PARAMETER RUN 1 RUN 2 RUN3 AVERAGE 

Date of Run 
Time of Run 

Tons of Finished ProducVHR 
Heat Input (MMBTUIHR) 

Volumetric Flow Rate 
ACFM 
DSCFM 

Gas Temperature ( O F )  

Gas Moisture Content (%v/v) 

Gas Composition (%v/v,Dry) 
c02 
0 2  
N2 

1/30/92 
843-948 

1 /30192 
1047-1 152 

1130192 
1242-1 348 

28.61 28.61 28.61 28.61 
38.4 38.4 38.4 38.4 

62200 62300 61 400 62000 
33500 34700 34000 341 00 

248 248 
23.2 20.6 

3.2 3.2 
17.6 17.6 
79.2 79.2 

Isokinetic Variation ("A) 102.3 99.3 

Concentration (mglcubic meter @ 70" F and 29.02 rnrn Hg) 

Formaldehyde 0.022 0.01 4 

Emission Rate (LB/HR) 

.Formaldehyde 0.0023 0.0014 

Emission Factor (LBTTFP) 
. .  

Formaldehyde o.ooooai o.oo0050 

248 
21 .o 

3.2 
17.6 
79.2 

100.1 

0.01 1 

0.001 1 

0.000039 

248 
21.6 

3.2 
17.6 
79.2 

0.01 5 

0.0016 

0.000057 
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~ouisiana Pacific Corporation 
Sagola. Michigan 
PACE Project No. 920108.402 

TABLE 11 

SUMMARY OF FORMALDEHYDE RESULTS 

PACE incorporated 
February 25,1992 

PARAMETER 

Date of Run 
Time of Run 

Tons of Finished Product/HR 
MMBTUlHR 

Volumetric Flow Rate 
ACFM 
DSCFM 

Gas Temperature ("F) 
Gas Moisture Content (%v/v) 

Gas Composition (%v/v,Dry) 
c02 
0 2  
N2 

lsokinetic Variation (76) 

TEST 3 

Core Dryer Stack 

RUN 1 RUN 2 

1/29/92 1/29/92 
1900-2006 2053-21 58 

27.86 27.86 
37.5 37.5 

59300 59400 
33500 33400 

247 248 
20.8 21.1 

2.7 2.7 
18.0 18.0 
79.2 79.2 

99.6 101.0 

Concentration (mglcubic meter @ 70' F and 29.92 mm Hg) 

Formaldehyde 0.01 0 0.019 

Emission Rate (LB/HR) 

.. .Formaldehyde 0.001 0 0.0021 

Emission Factor (LBITFP) 

Formalde hyde 0.000037 0.000075 

RUN 3 

1/29/92 
2241 -2347 

27.86 
37.5 

59200 
33800 

248 
19.7 

2.7 
18.0 
79.2 

99.2 

0.032 

0.0034 

0.0001 23 

AVERAGE 

27.86 
37.5 

59300 
33600 

248 
20.5 

2.7 
18.0 
79.2 

0.020 

0.0022 

0.000078 

I 
I 
I 
I 
I 



Louisiana Pacific Corporation 
Sagola, Michigan 
PACE Project No. 920108.402 

PACE Incorporated 
February 25, 1992 

TABLE 12 

SUMMARY OF FORMALDEHYDE RESULTS 

TEST 3 

PARAMETER 

Date of Run 
Time of Run 

Tons of Finished ProductiHR 
Heat Input (MMBTUiHR) 

Volumetric Flow Rate 
ACFM 
DSCFM 

Gas Temperature ( O F )  

Gas Moisture Content (%v/v) 

Gas Composition (%v/v,Dry) 
c02 
0 2  
N2 

Isokinetic Variation (Yo) 

Thermal Oil Heater Stack 

RUN 1 RUN 2 

1 I31 192 1/31 I92 
940-1 042 1205-1 308 

24.1 24.1 
52.0 52.0 

32400 32500 
14700 14300 

469 468 
15.2 17.7 

9.6 9.6 
11.2 11.2 
79.3 79.3 

99.3 102.8 

Concentration (mgicubic meter @ 70° F and 29.92 mm Hg) 

Forrnalde hyde 0.038 0.056 

Emission Rate (LBiHR) 

,Formaldehyde 0.0024 0.0036 

Emission Factor (LBTTFP) 

Formalde hyde 0.00010 0.0001 5 

RUN 3 

1/31/92 
1415-1518 

24.1 
52.0 

32200 
14500 

464 
16.1 

9.6 
1 1.2 
79.3 

99.3 

0.084 

0.0054 

0.00023 

AVERAGE 

24.1 
52.0 

32400 
14500 

467 
16.3 

9.6 
11.2 
79.3 

0.059 

0.0038 

0.0001 6 



Louisiana Pacific Corporation PACE Incorporated I 
1 
I 

Sagola, Michigan February 25,1992 
PACE Project No. 920108.402 Particulate 

TABLE 13 

RESULTS OF ORSAT AND MOISTURE DETERMINATIONS 

TEST 1 

Surface/Core Dryer Stack 

PARAMETER RUN 1 

Date of Run 
Time of Run 

ORSAT (Yov/~) 

Dry Basis 
Carbon Dioxide 
Oxygen 
Carbon Monoxide 
Nitrogen 

WetBasis 
Carbon Dioxide 
Oxygen 
Carbon Monoxide 
Nitrogen 

Portable Oxygen Monitor Result 
Time Weighted Average (o/C02) 

1/28/92 
1040-1 323 

3.00 
17.80 

79.20 
t 

2.40 
14.26 

63.43 
* 

17.6 
I 

Moisture Collected (ml) 308.0 

Moisture Content (%v/v) 19.91 

Molecular Weight of Flue Gas (Ib/lb-mole) 
Dry 
Wet 

29.1 9 
26.96 

Fo 1.033 

I 
1 
I 

RUN 2 RUN 3 

1/28/92 1 / 2 a m  
1358-1 504 1525-1 633 

3.10 
17.90 

79.00 
t 

2.46 
14.23 

62.81 

17.4 

236.0 

20.50 

29.21 
26.91 

0.968 

'Carbon monoxide was not measured, assumed concentrations less than 0.005%. 

~~ ~ ~~ 
3n ~- 

I 
I 
I 

* I 

3.10 
17.95 

78 95 

2.46 
14 22 

62.54 

17 5 I 
2430 1 
20.78 I 

1 
I 
I 

29 21 
26.88 

0.952 

I, 
I~ 
-1 
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Louisiana Pacific Corporation 
Sagola, Michigan 
PACE Project No. 9201 08.402 

PACE Incorporated 
February 25,1992 
Particulate 

TABLE 14 

RESULTS OF ORSAT AND MOISTURE DETERMINATIONS 

PARAMETER 

Date of Run 
Time of Run 

ORSAT (%v/v) 

Dry Basis 
Carbon Dioxide 
Oxygen 
Carbon Monoxide 
Nitrogen 

WetBasis 
Carbon Dioxide 
Oxygen 
Carbon Monoxide 
Nitrogen 

Portable Oxygen Monitor Result 

Moisture Collected (ml) 

Moisture Content (%v/v) 

Time Weighted Average (%02! 
I 

TEST 1 

Surface Dryer Stack 

RUN 1 

1 /29/92 
905-1 01 2 

3.40 
17.50 

79.1 0 
f 

2.70 
13.88 

62.72 

17.5 

250.0 

20.70 

Molecular Weight of Flue Gas (Ib/lb-mole) 
Dry 29.24 
Wet 26.92 

Fo 1.000 

RUN 2 RUN 3 

1/29/92 1/29/92 
1040-1 145 121 5-1 325 

3.00 
17.60 

79.40 
. 

2.40 
14.06 

63.45 
* 

17.5 

244.0 

20.09 

29.1 8 
26.94 

1.100 

'Carbon monoxide was not measured, assumed concentrations less than 0.005%. 

21 

3.10 
17.80 

79.10 
" 

2.50 
14.33 

63.67 

17.3 

234.0 

19.51 

29.21 
27.02 

1.000 

1 
I 
@ 
I 
t 
1 
I 
1 
I 
I 
1 
I 
1 
I 
I 
4 
I 
I 
1 
- 



Louisiana Pacific Corporation 
Sagola, Michigan 
PACE Project No. 9201 08.402 

PACE Incorporated 
February 25,1992 
Particulate 

TABLE 15 

RESULTS OF ORSAT AND MOISTURE DETERMINATIONS 

PARAMETER 

Date of Run 
Time of Run 

ORSAT (%v/v) 

Dry Basis 
Carbon Dioxide 
Oxygen 
Carbon Monoxide 
Nitrogen 

WetBasis 
Carbon Dioxide 
Oxygen 
Carbon Monoxide 
Nitrogen 

Portable Oxygen Monitor Result 

Moisture Collected (ml) 

Moisture Content (%v/v) 

Time Weighted Average (%02) 

Molecular Weight of Flue Gas (Ib/lb-mole) 
Dry 
Wet 

Fo 

TEST 2 

Core Dryer Stack 

RUN 1 

1129192 
1420-1 529 

2.10 
18.90 

t 

79.00 

1.77 
15.96 

66.70 

18.5 

168.0 

15.57 

29.09 
27.37 

0.952 

RUN 2 

1 I29192 
1602-1 707 

2.90 
17.50 

79.60 

2.29 
13.84 

62.94 

17.4 

249.0 

20.93 

29.1 6 
26.83 

1.172 

’Carbon monoxide was not measured, assumed concentrations less than 0.005%. 

2 2  

RUN 3 

1 /29/92 
1723-1 830 

3.20 
17.70 

79.1 0 
. 

2.56 
14.16 

63.30 

17.5 

225.0 

19.98 

29.22 
26.98 

1 .ooo 



Louisiana Pacific Corporation 
Sagola, Michigan 
PACE Project No. 920108.402 

PACE Incorporated 
February 25,1992 
Particulate 

TABLE 16 

RESULTS OF ORSAT AND MOISTURE DETERMINATIONS 

TEST 2 

Thermal Oil Burner Stack 

PARAMETER RUN 1 

Date of Run 1130192 
Time of Run 21 30-2233 

ORSAT (%v/v) 

Dry Basis 
Carbon Dioxide 
Oxygen 
Carbon Monoxide 
Nitrogen 

WetBasis 
Carbon Dioxide 
Oxygen 
Carbon Monoxide 
Nitrogen 

Portable Oxygen Monitor Result 

Moisture Collected (ml) 

Moisture Content (“/ovlv) 

Time Weighted Average (%02) 

Molecular Weight of Flue Gas (Ibllb-mole) 
Dry 
Wet 

Fo 

9.80 
10.95 

79.25 
t 

8.37 
9.35 

67.65 

10.4 

137.0 

14.64 

30.01 
28.25 

1.01 5 

RUN 2 

1130192 
2300-4 

9.85 
10.90 

79.25 

8.20 
9.08 

65.99 

10.2 

167.0 

16.73 

30.01 
28.00 

1.01 5 

1 RUN 3 
~ 

1 I30192 

I 45-1 47 

1 
9.00 ~~~~ 

* I 1 1.70 

79.30 

7.65 I 
~ ~~~ 

I 
9.94 

67.40 

10.8 I 
I 
1 

140.0 

15.01 

29.91 
28.12 

I 
I, 

1.022 

I ‘Carbon monoxide was.not measured, assumed concentrations less than 0.005%. 

23 
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Louisiana Pacific Corporation PACE Incorporated 
Sagola, Michigan February 25,1992 
PACE Project No. 920108.402 Particulate 

TABLE 17 

RESULTS OF PARTICULATE LOADING DETERMINATIONS 

TEST 1 

PARAMETER 

Date of Run 
Time of Run 
Sample Duration (Min.) 

SurfaceICore Dryer Stack 

RUN 1 RUN 2 RUN 3 

1/28/92 1/28/92 i/2a/92 
1040-1 323 1358-1 504 1525-1 633 

64.0 64.0 64.0 

Average Flue Gas Temperature (OF) 
Moisture Content of Flue Gas (%v/v) 

Particulate Collected (Mg) 
Wet Catch 
Dry Catch 
Total 

Volumetric Flow Rate 
ACFM 
DSCFM 

Sample Volume (Cubic Feet) 
Meter Conditions 
Dry Siandard 

lsokinetic Variation ( O h )  

Particulate Concentration 
Wet Catch, GR/DSCF 
Dry Catch, GR/DSCF 
Total, GRIDSCF 

Particulate Emission Rate 
Wet Catch, LB/HR 
Dry Catch, LBIHR 
Total. LB/HR 

208.2 209.6 210.1 
19.91 20.50 20.78 

19.6 15.7 16.0 
136.8 110.1 102.8 
156.4 125.8 11 8.8 

53200 53600 54360 
33180 331 20 33440 

57.53 43.15 43.31 
58.31 43.09 43.61 

99.5 100.9 101.2 

0.005 0.006 0.006 
0.036 0.039 0.036 
0.041 0.045 0.042 

1.48 1.60 1.62 
10.29 11.20 10.43 
1 1.77 12.80 12.05 

I 
1 
I 
I 
1 
I 
1 
1 
I 
I 
I 
I 
I 
1 
1 
I 
I 
I 
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Louisiana Pacific Corporation 
Sagola, Michigan 
PACE Project No. 920108.402 

PACE Incorporated 
February 25, 1992 
Particulate 

TABLE 18 

RESULTS OF PARTICULATE LOADING DETERMINATIONS 

TEST 1 

Surface Dryer Stack 

PARAMETER RUN 1 R U N  2 R U N  3 

Date of Run. 
Time of Run 
Sample Duration (Min.) 

Average Flue Gas Temperature (OF) 
Moisture Content of Flue Gas (%v/v) 

Particulate Collected (Mg) 
Wet Catch 
Dry Catch 
Total 

Volumetric Flow Rate 
ACFM 
DSCFM 

Sample Volume (Cubic Feet) 
Meter Conditions 
Dry Standard 

lsokinetic Variation ( O h )  

Particulate Concentration 
Wet Catch, GR/DSCF 
Dry Catch, GR/DSCF 
Total, GWDSCF 

Particulate Emission Rate 
Wet Catch, LB/HR 
Dry Catch, LB/HR 
Total, LB/HR 

1 /29/92 1 /29/92 1/29/92 
1 21 5-1 325 

64.0 64.0 64.0 

234.5 238.9 243.4 
20.70 20.09 19.51 

905-1 01 2 1 040- 1 145 

28.2 26.1 29.1 
77.0 87.3 80.6 

105.2 11 3.4 109.7 

57680 60040 59400 
34260 35700 35350 

44.78 45.70 45.61 
45.07 45.70 45.45 

102.0 99.3 99.8 

0.010 , 0.009 0.01 0 
0.026 0.029 0.027 
0.036 0.038 0.037 

2.84 . 2.70 2.99 
7.74 9.02 8.29 

10.58 11.71 1 1.28 



Louisiana Pacific Corporation 
Sagola, Michigan 
PACE Project No. 920108.402 

PACE Incorporated 
February 25, 1992 
Particulate 

TABLE 19 

RESULTS OF PARTICULATE LOADING DETERMINATIONS 

TEST 2 

Core Dryer Stack 

PARAMETER 

Date of Run 
Time of Run 
Sample Duration (Min.) 

Average Flue Gas Temperature (OF) 
Moisture Content of Flue Gas (%v/v) 

Particulate Collected (Mg) 
Wet Catch 
Dry Catch 
Total 

Volumetric Flow Rate 
ACFM 
DSCFM 

Sample Volume (Cubic Feet) 
Meter Conditions 
Dry Siandard 

lsokinetic Variation (Yo) 

Particulate Concentration 
Wet Catch, GR/DSCF 
Dry Catch, GR/DSCF 
Total, GR/DSCF 

Particulate Emission Rate 
Wet Catch, LB/HR 
Dry Catch, LBIHR 
Total. LBIHR 

RUN 1 

1/29/92 
1420-1 529 

64.0 

19.5 
58.5 
78.0 

57830 
34620 

44.47 
42.89 

96.1 

0.007 
0.021 
0.028 

2.08 
6.24 
8.33 

RUN 2 

1 /29/92 

64.0 

246.5 
20.93 

1602-1 707 

27.6 
75.3 

102.9 

58270 
32860 

45.92 
44.27 

104.5 

0.01 0 
0.026 
0.036 

2.71 
7.39 

10.1 0 

RUN 3 

1 /29/92 
1723-1 830 

64.0 

248.6 
19.98 

22.6 
66.6 
89.2 

57430 
32680 

44.02 
42.43 

100.7 

0.008 
0.024 
0.032 

2.30 
6.79 
9.09 

1 
1l 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
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Louisiana Pacific Corporation 
Sagola, Michigan 
PACE Project No. 920108.402 

PACE Incorporated 
February 25, 1992 
Particulate 

TABLE 20 

RESULTS OF PARTICULATE LOADING DETERMINATIONS 

TEST 2 

Thermal Oil Burner Stack 

PARAMETER RUN 1 RUN 2 RUN 3 

Date of Run 
Time of Run 
Sample Duration (Min.) 

Average Flue Gas Temperature (OF) 
Moisture Content of Flue Gas ("/,v/v) 

Particulate Collected (Mg) 
Wet Catch 
Dry Catch 
Total 

Volumetric Flow Rate 
'ACFM 
DSCFM 

Sample Volume (Cubic Feet) 
Meter Conditions 
Dry Standard 

1 130192 1130192 1 130192 

60.0 60.0 60.0 

494.9 502.5 497.3 
14.64 16.73 15.01 

21 30-2233 2300-4 45-1 47 

2.7 2.7 1.7 
114.7 138.9 116.0 
117.4 141.6 11 7.7 

33440 34930 3341 0 
14790 14950 14670 

40.77 42.92 40.74 
37.60 39.12 37.31 

lsokinetic Variation ( O h )  99.2 102.1 99.2 

Particulate Concentration 
Wet Catch, GR/DSCF 
Dry Catch, GR/DSCF 
Total, GRiDSCF 

Particulate Emission Rate 
Wet Catch, LB/HR 
Dry Catch, LWHR 
Total. LB/HR' 

0.001 0.001 '0.001 
0.047 0.055 0.048 
0.048 0.056 0.049 

0.14 0.14 0.09 
5.97 7.02 6.03 
6.1 1 7.16 6.12 
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Louisiana Pacific Corporation 
Sagola, Michigan 
PACE Project No. 920108.402 

PACE Incorporated 
February 25, 1992 
PM-10 

TABLE 21 

RESULTS OF PM-10 LOADING DETERMINATIONS 

TEST 2 

Surface/Core Dryer Stack 

PARAMETER 
Date of Run 
Time of Run 
Sample Duration (Min.) 

Average Flue Gas Temperature ( O F )  

Moisture Content of Flue Gas (O/,v/v) 

Particulate Collected (Mg)' 
.PM-lO Cyclone Catch 
< 10 pin Particulate Weight 
Total Particulate Weight 

Volumetric Flow Rate 
ACFM 
DSCFM 

'.. Sample Volume (Cubic Feet) 
Meter Conditions 
Dry Standard 

R U N  1 R U N  2 R U N  3 
1/28/92 1/28/92 1/28/92 

66.8 64.3 63.8 

216.2 21 5.7 21 5.9 
19.88 21.60 19.72 

800-904 1000-1 108 1215-1325 

8.4 7.2 15.1 
60.1 61.4 94.5 
68.5 68.6 109.6 

55730 57000 57480 
34340 34390 3551 0 

22.82 22.63 22.63 
23.52 22.89 22.81 

lsokinetic Variation (Yo) 64.9 65.5 63.7 

Particulate Concentration' 
Total, GRiDSCF 
> 10 urn Particulate, GR/DSCF 
< 10 pin Particulate, GR/DSCF 

0.045 0.046 0.074 
0.006 0.005 0.01 0 
0.039 0.041 0.064 

Percent of Pzrticulate Less Than 1 Oum 87.7% 89.546 86.2% 

Particulate Emission Rate' 
Total, LB/HR 13.24 13.63 22.57 
< 10 pm Particulate, LB/HR 11.61 12.20 19.46 

Actual Particulate Cut Diameter (urn) 9.63 9.38 9.55 
' The anisokinelic error lor large parliculate is lheorelically greater than the <10 um parliculate. Therelore, 

adding all the Iractions 10 gel total parliculale may not be as accurate as €PA Method 5 .  
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Louisiana pacific Corporation 
Sagola, Michigan 
PACE Project No. 920108.402 

PACE Incorporated 
February 25, 1992 
PM-10 

TABLE 22 

RESULTS OF PM-10 LOADING DETERMINATIONS 

TEST 2 

Surface Dryer Stack 

PARAMETER 
Date of Run 
Time of Run 
Sample Duration (Min.) 

Average Flue Gas Temperature (OF) 
Moisture Content of Flue Gas (%v/v) 

Particulate Collected (Mg)' 
PM-10 Cyclone Catch 
c 10 pm Particulate Weight 
Total Particulate Weight 

Volumetric Flow Rate 
ACFM 
DSCFM 

Sample Volume (Cubic Feet) 
Meter Conditions 
Dry Standard 

R U N  1 
1/29/92 

1505-1616 
67.5 

248.8 
20.49 

9.2 
40.6 
49.8 

61 21 0 
34600 

22.84 
22.46 

lsokinetic Variation ("/.') 60.8 

Paniculate Concentration' 
Total. GRIDSCF 
> 10 pm Particulate, GR/DSCF 
< 10 pm Particulate. GR/DSCF 

0.034 
0.006 
0.028 

Percent of Particulate Less Than 10um 81.5% 

Particulate Emission Rate' 
Total. LWHR 
< 10 pm Particulate, LB/HR 

10.15 
8.27 

Actual Particulate Cut Diameter (pm) 9.86 

R U N  2 
1 /29/92 

62.8 

249.9 
20.76 

171 0-1 81 7 

9.7 
45.5 
55.2 

61 820 
34770 

23.38 
22.82 

66.1 

0.037 
0.007 
0.031 

82.4% 

11.12 
9.16 

9.23 

R U N  3 
1/29/92 

65.0 

249.8 
22.94 

1925-2032 

9.0 
44.2 
53.2 

63230 
34590 

22.17 
21.66 

60.9 

0.038 
0.006 
0.031 

83.1% 

11.24 
9.34 

9.59 
* The anisokinetic error fo!.large particulate is theoretically greater than the e1 0 pm particulale. Therefore. 

adding all the fraclions lo'gel total.particulate may not be as accurate as EPA Melhod 5. 
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Louisiana Pacific Corporation 
Sagola, Michigan 
PACE Project No. 920108.402 

PAC E Incorporated 
February 25, 1992 
PM-10 

TABLE 23 

RESULTS OF PM-10 LOADING DETERMINATIONS 

TEST 1 

Core Dryer Stack 

PARAMETER 
Date of Run 
Time of Run 
Sample Duration (Min.) 

RUN 1 
1/28/92 

64.0 
1040-1 324 

Average Flue Gas Temperature ( O F )  
Moisture Content of Flue Gas (O/,v/v) 

Particulate Collected (Mg)' 
PM-10 Cyclone Catch 
< 10 prn Particulate Weight 
Total Particulate Weight 

ACFM 
DSCFM 

Volumetric Flow Rate 

Sample Volume (Cubic Feet) 
Meter Conditions 
Dry Standard 

lsokinetic Variation ("A) 

Particulate Concentration' 
Total, GR/DSCF 
> 10 pm Particulate, GRiDSCF 
< 10 prn Particulate, GRIDSCF 

Percent of Particulate Less Than 1 Oum 

Particulate Emission Rate. 
Total, LBIHR 
< 10 prn Particulate, LBIHR 

Actual Particulate Cut Diameter (pm) 

' The anisokinetic error lor.large paniculale is theoretically great Ih 
adding all lhe iraclions lo'gel.lolal parliculale may not be as accuri 

245.2 
22.24 

3.4 
52.8 
56.2 

58890 
33730 

26.43 
27.16 

79.5 

0.032 
0.002 
0.030 

94.0% 

9.24 
8.68 

8.27 

the <10 Iim 
?as  EPA Me1 

RUN 2 
1/28/92 

62.5 

243.9 
20.83 

1425-1 530 

5.3 
41.6 
46.9 

57970 
33870 

23.34 
23.62 

70.5 

0.031 
0.003 
0.027 

88.7% 

8.90 
7.90 

9.11 

RUN 3 
1/28/92 

65.5 

243.3 
17.23 

1630-1 741 

8.0 
48.9 
56.9 

59070 
361 10 

22.67 
23.06 

61.6 

0.038 
0.005 
0.033 

85.9% 

11.79 
10.13 

9.95 

xlale.  There 
)d 5 .  

re 
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Louisiana Pacific Corporation 
Sagola, Michigan 
PACE Project No. 9201 08.402 

PACE Incorporated 
February 25, 1992 
PM-10 

TABLE 24 

RESULTS OF PM-10 LOADING DETERMINATIONS 

TEST 1 

Thermal Oil Heater Stack 

PARAMETER R U N  1 
Date of Run 1130192 

Sample Duration (Min.) 57.0 
Time of Run 1435-1 536 

Average Flue Gas Temperature (OF) 
Moisture Content of Flue Gas (o/,v/v) 

473.1 
15.89 

Particulate Collected (Mg)' 
PM-10 Cyclone Catch 17.3 

59.5 < 10 pm Particulate Weight 
Total Particulate Weight 76.8 

Volumetric Flow Rate 
ACFM 
DSCFM 

Sample Volume (Cubic Feet) 
Meter Conditions 
Dry Standard 

lsokinetic Variation ('7.) 

Particulate Concentration' 
Total, GRIDSCF 
> 10 pm Particulate, GRIDSCF 
< 10 pm Particulate, GR/DSCF 

Percent of Particulate Less Than 10pm 

Particulate Emission Rate' 
Total, LBIHR 
< 10 pm Particulate, LBlHR 

Actual Particulate Cut Diameter (pm) 

34350 
15320 

23.63 
21.93 

92.0 

0.054 
0.01 2 
0.042 

77.5% 

7.10 
5.50 

9.44 

R U N  2 
1 /30/92 

1652-1 756 
60.0 

474.8 
16.43 

21.3 
63.9 
85.2 

34260 
15150 

25.22 
23.23 

93.5 

0.057 
0.01 4 
0.042 

75.0% 

7.35 
5.51 

9.35 

R U N  3 
1/30192 

61.3 

487.9 

1905-201 0 

15.88 

26.3 
56.0 
82.3 

35400 
15540 

25.36 
23.44 

90.1 

0.054 
0.01 7 
0.037 

68.0% 

7.22 
4.91 

9.50 

The anisokinetic error for large particulate is theoretically greater than the e1 0 pm particulate. Therefore, 
adding all the fractions to get total particulate may not be as accurate as EPA Method 5. 
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Louisiana Pacific Corporation 
Sagola, Michigan 
PACE Project No. 9201 08.402 

Date of Test: January 28,1992 
Instrument Type: 
Calibration Gas: Propane 

Ratfisch RS 55 (FID) 

PACE Incorporated 
February 25.1992 

Full Scale Range: 
Chart Speed: 15  cmlHR 
Integration Period: 4 Minutes 

0 - 500 

I 

- 
- 
Int. 

Period 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 

No. 

20 

65 
55 
37 
37 
40 
40 
45 
35 
37 
30 
32 
37 
35 
33 
40 

- 

PPM 

180 
156 
195 
165 
111 
111 
120 
120 
135 
105 
111 
90 
96 
111 
105 I 

99 
120 

0 

lesults Summary: 

Time of Run 
Volumetric Airflow (SCFM) 

- 
Int. 

Jeriod 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
- 11 

12 
13 
14 
15 
16 
17 
18 
19 

No. 

& 

Run 1 

Concc 
PPM 

45 
40 
42 
53 
50 
52 
57 
49 
60 
55 
50 
54 
50 
50 
43  
40 
40 

0 

- 
ration 
PPM 
0 
135 
120 
126 
159 
150 
156 
171 
147 
180 
165 
150 
162 
150 
150 
i 29 
120 
120 

Run 2 

1040-1 327 1358-1 504 
41 448 41 635 

Minimum Integration (PPM-C3, wet) 30 40 
Maximum Integration (PPMC3, wet) 65 60 

Average Concentration (PPM-C3. wet) 42 49 
Average Concentration (PPM-C1, wet) 125 146 

THC Emission Rate (LB/HR. C1) 9.7 11.4 

Run 3 
Conce 
PPM 

- 
Int. 

Period 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

No. 
56 
57 
61 
65 
60 
53 
46 
50 
48 
52 
51 
52 
55 
52 
52 

ration 
PPM 
0 
180 
168 
171 
183 
195 
180 
159 
138 
150 
144 
156 
153 
156 
165 
156 
156 

Run 3 Average 

42172 41 750 
1525-1 633 

46 
65 

54 48 
163 145 

12.9 11.3 
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Date of Test: 
Instrument Type: 
Calibration Gas: Propane 

January 29, 1992 
Ratfisch RS 55 (FID) 

Louisiana Pacific Corporation 
Sagola, Michigan 
PACE Project No. 9201 08.402 

Full Scale Range: 
Chart Speed: 15 crn/HR 
Integration Period: 4 Minutes 

0 - 500 

PACE Incorporated 
February 25,1992 

Int. 
Period 

Conce 
PPM 

- 
Int. 

Perioc 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 

No. 

20 

Conce 
PPM 

52 
47 
60 
57 
52 
52 
55 
57 
60 
62 
60 
64 
70 
70 
67 
65 
60 

0 
ration 
PPM 
0 

156 
141 
180 
171 
156 
156 
165 
171 
180 
186 
180 
192 
21 0 
21 0 
20 1 
195 
180 

Results Summary: 

Time of Run 
Volumetric Airflow (SCFM) 

~ 4 55 

10 62 
55 

12 60 
13 67 
14 70 
15 
16 
17 55 
18 
19 
20 

Run 1 

ration 
PPM 
0 

126 
150 
150 
165 
156 
165 
165 
186 
195 
186 
165 
180 
20 1 
21 0 
20 1 
195 
165 

Run 2 

907-1 01 2 1040-1 145 
43253 44681 

Minimum Integration (PPM-C3. wet) 47 42 
Maximum Integration (PPM-C3, wet) 70 70 

Average Concentration (PPM-C3, wet) 59 58 
Average Concentration (PPM-C1, wet) 178 174 

THC Emission Rate (LBIHR, C l )  14.4 14.6 

26 

- 
Int. 

Jeriod 
No. 

'1  
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

60 
65 
65 
65 
55 
70 
70 
75 
75 
72 
72 
65 

Run 3 Average 

43851 43930 
1215-1326 

55 
75 

68 62 
203 185 

16.6 15.2 

. .  

- 
ration 
PPM 
0 
21 0 
180 
195 
195 
195 
165 
210 
210 
225 
225 
21 6 
21 6 
195 



Louisiana Pacific Corporation 
Sagola, Michigan 
PACE Project No. 920108.402 

Date of Test: January 29,1992 
Instrument Type: 
Calibration Gas: Propane 

Ratfisch RS 55 (FID) 

PACE Incorporated 
February 25,1992 

Full Scale Range: 
Chart Speed: 15 cm/HR 
Integration Period: 4 Minutes 

0 - 1000/500 

- 
Int. 

?eriod 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

No. 

3Ga 

3un 1' 
&nJI 
PPM 
0 

65 
75 
80 
72 
70 
65 
65 

G 

ration 
PPM 

195 
225 
240 
21 6 
21 0 
195 
195 

0 

m 
Results Summary: 

Time of Run 
Volumetric Airflow (SCFM) 

ninute 

Run 2 - 
Int. 

Period 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
1 6  
17 
18 
19 
20 

Run 1 

No. 

lark 

PPM 

70 
65 
80 
75 
70 
70 
65 
60 
60 
50 
60 
60 
70 
70 
65 
65 

0 

Run ~ 

.ation 
PPM 

210 
195 
240 
225 
21 0 
21 0 
195 
180 
180 
150 
180 
180 
21 0 
21 0 
195 
195 

0 

1420-1 529 1602-1 707 
40995 41 593 

Minimum Integralion (PPM-C3, wet) 65 50 
Maximum Integration (PPM-C3, wet) 80 80 

Average Concentration (PPM-C1, wet) 21 1 198 
Average Concentration (PPM-C3, wet) 70 66 

THC Emission Rate (LB/HR, C i )  16.2 15.4 

37 

Run 3 - 
Int. 

Period 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 

No. 

20 

Conce 
PPM 
0 

65 
60 
60 
60 
55 
45 
45 
50 
50 
50 
45 
50 
45 
50 
45 
45 

PPM 

195 
180 
180 
180 
165 
135 
135 
150 
150 
150 
135 
150 
135 
150 
135 
135 

0 

Run 3 Average 

40875 41 150 
1723-1 830 

45 
60 

51 62 
154 187 

11.8 14.4 
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Date of Test: January 30,1992 
Instrument Type: 
Calibration Gas: Propane 

Ratfisch RS 55 (FID) 

Louisiana Pacific Corporation 
Sagola, Michigan 
PACE Project NO. 920108.402 

Full Scale Range: 0 - 50/100 
Chart Speed: 15 cm/HR 
Integration Period: 4 Minutes 

PACE Incorporated 
February 25,1992 

- - 
Int. 

Jerioc 
No. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

- 

- 

Conce 
PPM 

7 
5 
4 
3 
3 
3 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

0 

- 
ration 
PPM 

21 
15 
12 
9 
9 
9 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 

0 

Results Summary: 

Time of Run 
Volumetric Airflow (SCFM) 

- 
- 
Int. 

’erioc 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 

No. 

20 
Run 1 

Run 2 
Conce 
PPM 

- 

1 
1 
1 
1 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

- 
ration 
PPM 

3 
3 
3 
3 

1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 

0 

Run 2 

21 30-2233 2300-4 
17330 17887 

Minimum Integration (PPM-C3, wet) 2 1 
Maximum integration (PPM-C3. wet) 5 1 

Average Concentration.( PPM-C3, wet) 3 1 
Average Concentration (PPM-C1, wet) 8 2 

THC Emission Rate (LBIHR, C1) 0.3 0.1 

38 

- 
Int. 

Period 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 

No. 

20 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

- 
ration 
PPM 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

0 

Run 3 Average 

17294 17500 
45-1 47 

1 
1 

1 1 
3 4 

0.1 0.1 



RESULTS OF FORMALDEHYDE DETERMINATIONS 
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Louisiana Pacific Corporation 
Sagola, Michigan 
PACE Project No. 9201 08.402 

PACE Incorporated 
February 25,1992 

TABLE 29 

RESULTS OF FORMALDEHYDE DETERMINATIONS 

TEST 3 

Surface/Core Dryer Stack 

PARAMETER RUN 1 RUN 2 RUN 3 

Date of Run 
Time of Run 
Sample Duration (Min.) 

Average Flue Gas Temperature (OF) 
Moisture Content of Flue Gas (%v/v) 

Sample Volume (Cubic Feet) 
Meter Conditions 
Dly Standard 

1/28/92 1 I28192 1/28/92 

64.0 64.0 64.0 

21 1.8 212.8 212.2 
21.10 23.64 22.39 

1754-1 925 2018-2125 2223-2328 

43.99 43.93 43.07 
43.1 2 42.88 41.94 

Sample Volume (Dry Standard Cubic Meters) 1.221 1.214 1.188 

Volumetric Flow Rate 
ACFM 
DSCFM 

56280 56340 55920 
3331 0 32220 32540 

lsokinetic Variation (Yo) 100.4 103.2 100.9 

Total Mass Collected (pg) 

Formaldehyde 15 34 8.9 

Concentration (pg/dscm @ 68O F and 29.92 rnrn Hg) 

Formaldehyde 12.3 27.8 7.3 

Emission Rate (LBIHR) 

Formaldehyde 0.0015 0.0035 0.0009 

40 



Louisiana Pacific Corporation 
Sagola, Michigan 
PACE Project No. 9201 08.402 

PACE Incorporated 
February 25,1992 

TABLE 30 

RESULTS OF FORMALDEHYDE DETERMINATIONS 

TEST 3 

Surface Dryer Stack 

PARAMETER 

Date of Run 
Time of Run 
Sample Duration (Min.) 

Average Flue Gas Temperature (OF) 
Moisture Content of Flue Gas (%vlv) 

Sample Volume (Cubic Feet) 
Meter Conditions 
Dry Standard 

Sample Volume (Dry Standard Cubic Meters) 

Volumetric Flow Rate 
ACFM 
DSCFM 

lsokinetic Variation (%) 

Total Mass Collected (pg) 

Formaldehyde 

Concentration (pg/dscm @ 68" F and 29.92 mm Hg) 

Formaldehyde 

Emission Rate (LB/HR) 

Formaldehyde 

RUN 1 

1 130192 

64.0 

247.6 
23.1 9 

843-948 

44.99 
43.81 

1.241 

62240 
33520 

102.3 

23 

18.5 

0.0023 

RUN 2 

1130192 

64.0 

248.4 
20.58 

1047-1 152 

45.45 
43.95 

1.245 

62330 
34670 

99.3 

14 

11.3 

0.0014 

RUN 3 

1 130/92 

64.0 

248.1 
20.98 

1242-1 348 

44.99 
43.43 

1.230 

61 370 
33980 

100.1 

11 

8.9 

0.001 1 

4 1  
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Louisiana Pacific Corporation PACE Incorporated 
Sagola, Michigan February 25,1992 
PACE Project NO. 920108.402 

TABLE 31 

RESULTS OF FORMALDEHYDE DETERMINATIONS 

TEST 3 

Core Dryer Stack 

PARAMETER 

Date of Run 
Time of Run 
Sample Duration (Min.) 

Average Flue Gas Temperature (OF) 
Moisture Content of Flue Gas ("/,v/v) 

Sample Volume (Cubic Feet) 
Meter Conditions 
Dry Standard 

Sample Volume (Dry Standard Cubic Meters) 

Volumetric Flow Rate 
ACFM 
DSCFM . 

lsokinetic Variation ( O h )  

Total Mass Collected (pg) 

Formalde hyde 

Concentration (pg/dscm @ 68" F and 29.92 mm Hg) 

Formaldehyde 

Emission Rate (LBIHR) 

Formalde hyde 

42 

RUN 1 

1/29/92 

64.0 

247.3 
20.8.4 

1900-2006 

44.03 
42.56 

1.205 

59320 
33460 

99.6 

10 

8.3 

0.001 0 

R U N 2  . RUN3 

1/29/92 1/29/92 

64.0 64.0 

248.4 248.3 
21.07 19.66 

2053-2158 2241-2347 

44.35 44.07 
43.03 42.88 

1.21 8 1.21 4 

5941 0 5921 0 
33360 33840 

101.0 99.2 

,2 0 33 

16.6 27.4 

0:0021 0.0034 



Louisiana Pacific Corporation 
Sagola, Michigan 
PACE Project No. 920108.402 

PACE Incorporated 
February 25,1992 

TABLE 32 

RESULTS OF FORMALDEHYDE DETERMINATIONS 

TEST 3 

Thermal Oil Heater Stack 

PARAMETER 

Date of Run 
Time of Run 
Sample Duration (Min.) 

Average Flue Gas Temperature ( O F )  

Moisture Content of Flue Gas (%v/v) 

Sample Volume (Cubic Feet) 
Meter Conditions 
Dry Standard 

Sample Volume (Dry Standard Cubic Meters) 

Volumetric Flow Rate 
ACFM 
DSCFM 

lsokinetic Variation (%) 

Total Mass Collected (pg) 

Formaldehyde 

Concentration (pg/dscm @ 68O F and 29.92 mm Hg) 

Formaldehyde 

Emission Rate (LB/HR) 

Formaldehyde 

RUN 1 

1 I31 192 

60.0 

468.6 
15.1 6 

940-1 042 

38.73 
35.84 

1.01 5 

32440 
14730 

99.3 

44 

43.4 

0.0024 

RUN 2 

1/31 I92 

60.0 

467.9 
17.70 

1205-1 308 

39.43 
36.1 1 

1.023 

32530 
14340 

102.8 

66 

65.0 

0.0036 

RUN 3 

1/31 192 

60.0 

463.9 
16.08 

141 5-1 51 8 

38.87 
35.37 

1.002 

32220 
14540 

99.3 

100 

98.5 

0.0054 
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Louisiana Pacific Corporation PACE Incorporated 
Sagola, Michigan February 25, 1992 
PACE Project No. 920108.402 

TABLE 29 

RESULTS OF FORMALDEHYDE DETERMINATIONS 

TEST 3 

SuriaceiCore Dryer Stack 

PAR AM ETER RUN 1 RUN 2 RUN 3 

Date of Run 
Time of Run 
Sample Duration (Min.) 

Average Flue Gas Temperature (?F) 
Moisture Content of Flue Gas (O/,V/V) 

Sample Volume (Cubic Feet) 
Meter Conditions 
Dry Standard 

1/28/92 1 /28/92 1/28/92 

64.0 64.0 64.0 

21 1.8 21 2.8 21 2.2 
21.10 23.64 22.39 

1754-1 925 2018-2125 2223-2328 

43.99 43.93 43.07 
43.12 42.88 41.94 

Sample Volume (Dry Standard Cubic Meters) 1.221 1.21 4 1.188 

Volumetric Flow Rate 
ACFM 
DSCFM 

56280 56340 . 55920 
3331 0 32220 32540 

lsokinetic Variation (%) 100.4 103.2 100.9 

Total Mass Collected (pg) 

Formaldehyde 15 34 8.9 

Concentration (ug/dscrn) 

Formaldehyde 12.3 27.8 7.3 

Emission Rate (LBIHR) 

Formaldehyde 0.001 5 0.0035 0.0009 

Concentration (mg/cubic meter @ 70' F and 29.92 mrn Hg) 

Formaldehyde 0.014 0.032 0.008 



Louisiana Pacific Corporation 
Sagola, Michigan 
PACE Project No. 920108.402 

PACE Incorporated 
February 25,1992 

TABLE 30 

RESULTS OF FOR MAL DE HY DE DETE RM IN ATlONS 

TEST 3 

Surface Dryer Stack 

PARAMETER RUN 1 

Date of Run 1130192 

Sample Duration (Min.) 64.0 

Average Flue Gas Temperature ('F) 247.6 
Moisture Content of Flue Gas (YovIv) 23.19 

Time of Run 843-948 

Sample Volume (Cubic Feet) 
Meter Conditions 44.99 
Dry Standard 43.81 

1.241 Sample Volume (Dry Standard Cubic Meters) 

Volumetric Flow Rate 
ACFM 62240 
DSCFM 33520 

lsokinetic Variation (%) 102.3 
f 

Total Mass Collected (pg) 

Formaldehyde 23 

Concentration (ugldscm) 

Formaldehyde 18.5 

Emission Rate (LB/HR) 

Formaldehyde 0.0023 

Concentration (mgkubic meter @ 70" F and 29.92 mm Hg) 

Formaldehyde 0.022 

RUN 2 

1 130192 

64.0 

248.4 
20.58 

1047-1 152 

45.45 
43.95 

1.245 

62330 
34670 

99.3 

14 

11.3 

0.001 4 

0.014 

RUN 3 

1 130192 

64.0 

248.1 
20.98 

1242-1 348 

44.99 
43.43 

1.230 

61 370 
33980 

100.1 

11 

8.9 

0.001 1 

0.01 1 
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Louisiana Pacific Corporation PACE Incorporated 
Sagola, Michigan February 25, 1992 
PACE Project No. 920108.402 

TABLE 31 

RESULTS OF FORMALDEHYDE DETERMINATIONS 

TEST 3 

Core Dryer Stack 

PARAMETER R U N  1 R U N  2 R U N  3 

Date of Run 
Time of Run 
Sample Duration (Min.) 

Average Flue Gas Temperature ("F) 
Moisture Content of Flue Gas (%v/v) 

Sample Volume (Cubic Feet) 
Meter Conditions 
Dry Standard 

1/29/92 1/29/92 1/29/92 

64.0 64.0 64.0 

247.3 248.4 248.3 
20.84 21.07 19.66 

1900-2006 2053-21 58 2241 -2347 

44.03 44.35 44.07 
42.56 43.03 42.88 

Sample Volume (Dry Standard Cubic Meters) 1.205 1.218 1.21 4 

Volumetric Flow Rate 
ACFM 
DSCFM 

59320 5941 0 5921 0 
33460 33360 33840 

lsokinetic Variation (Yo) 99.6 101 .o 99.2 

Total Mass Collected (pg) 

Formaldehyde 10 20 33 

Concentration (ugldscm @ 68" F and 29.92 mm Hg) 

Formaldehyde 8.3 16.6 27.4 

Emission Rate (LBiHR) 

Formaldehyde 0.001 0 0.0021 0.0034 

Concentration (mglcubic meter @ 70" F and 29.92 mm Hg) 

Formaldehyde . .  0.01 0 0.01 9 0.032 



Louisiana Pacific Corporation 
Sagola, Michigan 
PACE Project No. 920108.402 

PACE Incorporated 
February 25,1992 

TABLE 32 

RESULTS OF FORMALDEHYDE DETERMINATIONS 

TEST.3 . .  

Thermal Oil Heater Stack 

PARAMETER RUN 1 

Date of Run 1 /31/92 

Sample Duration (Min.) 60.0 

Average Flue Gas Temperature ( O F )  468.6 
Moisture Content of Flue Gas (O/OV/V) 15.16 

Sample Volume (Cubic Feet) 

Time of Run 940-1042 

Meter Conditions 38.73 
Dry Standard 35.84 

1.015 Sample Volume (Dry Standard Cubic Meters) 

Volumetric Flow Rate 
ACFM 32440 
DSCFM 1 A730 

lsokinetic Variation ( O h )  99.3 

Total Mass Collected (pg) 

Formalde hyde 44 

Concentration (ug/dscm @ 68' F and 29.92 rnrn Hg) 

Formaldehyde 43.4 

Emission Rate (LB/HR) 

Formaldehyde 0.0024 

Concentration (mg/cubic meter @ 70' F and 29.92 rnm Hg) 

Formaldehyde 0.038 

RUN 2 

1 /3 1 192 

60.0 

467.9 
17.70 

1205-1 308 

39.43 
36.1 1 

1.023 

32530 
14340 

102.8 

66 

65.0 

0.0036 

0.056 

RUN 3 

1/31/92 

60.0 

463.9 
16.08 

141 5-1 51 8 

38.87 
35.37 

1.002 

32220 
14540 

99.3 

100 

98.5 

0.0054 

0.084 
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Date of Test: January 28,1992 
Instrument Type: 
Calibration Gas: CO in air 

Horiba PIR 2000, NDlR 

- 
R I  

Int. 
Jerioc 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 

No. 

20 

Full Scale Range: 
Chart Speed: 15 crn/HR 
Integration Period: 4 Minutes 

0 - 1500 

- 1 

0 
Conc. 
PPM 

225 
225 
390 
360 
160 
190 
240 
300 
190 
230 
360 
240 
240 
350 
280 
240 ' 
270 

Results Summary: 
Run Stari 
Run Stop 

Vol. Airflow (DSCFM) 

Minimum Int. (PPM. dry) 
Maximum Int. (PPM, dry) 

Average Conc. (PPM, dly) 

CO Emission Rate (LBIHR) 

- 
R I  

Int. 
'erioc 
No. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

Run 1 
1040 
1327 

12 

0 
Conc 
PPM 

330 
240 
270 
390 
390 
340 
360 
360 
375 
350 
350 
360 
330 
340 
240 
235 
270 

- 
Run 2 
1358 
1504 

33,200 33,100 

160 235 
390 390 

264 325 

38.3 47.0 

- 2 

No. 
Int. 

'erioc 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

Run 3 
1546 
1633 

- 
3 

0 
Conc 
PPM 

420 
320 
280 
275 
345 
280 
320 
345 
300 
320 
350 
320 

- 

Average 

33,400 33,230 

275 
420 

323 304 

47.1 44.1 

I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
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I 
I 
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Date of Test: January 29,1992 
instrument Type: 
Calibration Gas: CO in air 

Horiba PIR 2000, NDlR 
Full Scale Range: 
Chart Speed: 15 cm/HR 
Integration Period: 4 Minutes 

0 - 1500 

- 
Rl 

Int. 
’erioc 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

No. 

- 
1 
Conc 
PPM 

480 
380 
590 
630 
570 
570 
600 
660 
630 
550 
660 
660 
800 
800 
690 
720 
570 

0 

Results Summary: 
Run Start 
Run Stop 

Vol. Airflow (DSCFM) 

Minimum In!. (PPM, dry) 
Maximum In!. (PPM, dry) 

Average Conc. (PPM. dry) 

CO Emission Rate (LBIHR) 

- 
J 

No. 
Int. 

Jeriod 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
2 

Run 1 
907 
1012 

- 2 

0 

Conc. 
PPM 

430 
630 
600 
650 
660 
690 
790 
870 
81 0 
690 
620 
800 
870 
930 
930 
750 
750 

Run 2 
1040 
1145 

34,300 35,700 

380 430 
800 930 

621 734 

93.0 114.3 

46 

Jerioa 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 

No. 

20 

Run 3 
1215 
1326 

720 
780 
660 
690 
550 
630 
720 
480 
780 
630 
660 
520 
51 0 
580 
51 0 

Average 

35,300 35,100 

480 
780 

635 

97.9 

663 

101.7 



Date of Test: January 29,1992 
Instrument Type: 
Calibration Gas: CO in air 

Horiba PIR 2000, NDlR 

- 

Int. 
'erioc 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 

No. 

Full Scale Range: 
Chart Speed: 15 cm/HR 
Integration Period: 4 Minutes 

0 - 1500 

- 
1' 

Conc 
PPM 
0 

420 
420 
540 
430 
51 0 
480 
590 
51 0 

Results Summary: 
Run Start 

.awing sample 
Run 1 
1420 

Run Stop 1529 

Vol. Airflow (DSCFM) 34,600 

Minimum Int. (PPM, dry) 420 
Maximum Int. (PPM, dry) 590 

Average Conc. (PPM, dry) 488 

co Emission Rate (LBIHR) 73.6 

- 
F 

Int. 
Jerioi 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 

til 32- 

No. 

20 

- 
2 
Conc 
PPM 

330 
520 
450 
480 
360 
550 
300 
450 
300 
300 
450 
300 
51 0 
370 
370 
370 

0 

- 
lute N 
Juri 2 
1602 
1707 

32,900 

300 
550 

40 1 

57.5 

47 

Run 3 
1723 
1830 

- 2 

No. 
Int. 

Derioc 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

- 
3 

0 
Conc 
PPM 

480 
360 
51 0 
330 
420 
270 
240 
330 
320 
240 
300 
290 
270 
270 
270 
31 0 

Average 

32,700 33,400 

240 
51 0 

326 405 

46.5 59.2 
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1 
I 
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I 
I 
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Date of Test: January 30,1992 
Instrument Type: 
Calibration Gas: CO in air 

Horiba PIR 2000, NDlR 
Full Scale Range: 
Chart Speed: 15 cm/HR 
Integration Period: 4 Minutes 

0 - 500 

R 
Int. 

Jerioc 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 

No. 

20 

1 
Cone 
PPM 
1co) 

45 
45 
45 
45 
50 
50 
45 
45 
50 
70 
75 
65 
75 
70 
75 
80 

Results Summary: 
Run Stan 
Run Stop 

Vol. Airflow (DSCFM) 

Minimum Ini. (PPM. dry) 
Maximum Ini. (PPM, dry) 

Average Conc. (PPM, dry) 

CO Emission Rate (LBIHR) 

- 
R 

Int. 
’erioc 

1 
2 
3 
4 
5 
6 
7 

9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 

Na. 

a 

20 

Run 1 
21 30 
2233 

- 
2 
Conc 
PPM 

110 
95 
105 
125 
110 
130 
105 
100 
105 
110 
125 
140 
160 
135 
140 
110 

0 

Run 2 
2300 

4 

14,800 14,900 

45 95 
80 160 

58 119 

3.8 7.7 

- 
R 

Int. 
Perioc 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 

No. 

20 
Run 3 

45 
147 

14.700 

90 
145 

122 

7.8 

3 

0 
Conc 
PPM 

100 
110 
140 
140 
120 
130 
120 
125 
145 
125 
125 
125 
125 
110 
115 
90 

- 
Average 

14.800 

100 

6.4 



RESULTS OF PRELIMINARY SOURCE DETERMINATIONS 
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PACE Incorporated 

Particulate 

1, Louisiana Pacific Corporation 

I 
Sagola, Michigan February 25,1992 
PACE Project No. 9201 08.402 

RESULTS OF AIR FLOW DETERMINATIONS 

TEST 1 

SurfacelCore Dryer Stack 

Date of Run 

Time of Measurement 

Number of Sampling Ports 

Number of Points Sampled 

Barometric Pressure (In. Hg) 

Static Pressure (In. WC) 

Absolute Flue Gas Pressure (In. Hg) 

Average Flue Gas Temperature (F) 

Average Moisture Content (%v/v) 

Flue Gas Average Velocity (FeeVSecond) 

Duct Dimension (Inches) 

Duct Cross-sectional Area (Square Feet) 

Volumetric Flow Rate 
ACFM 

DSCFM 

50 

1128192 

0836 

2 

12 

29.43 

0.80 

29.49 

206 

21 

72.60 

47 - 

12.05 

52480 

32380 



Louisiana Pacific Corporation 
Sagola, Michigan 
PACE Project No. 9201 08.402 

PACE Incorporated 
February 25,1992 
Particulate 

RESULTS OF AIR FLOW DETERMINATIONS 

TEST 1 

Surface Dryer Stack 

Date of Run 1/29/92 

Time of Measurement 0855 

Number of Sampling Ports 2 

Number of Points Sampled 16 

Barometric Pressure (In. Hg) 29.41 

Static Pressure (In. WC) 0.97 

Absolute Flue Gas Pressure (In. Hg) 29.48 

Average Flue GasTemperature (F) 238 

Average Moisture Content (o/ov/v) 19 

Flue Gas Average Velocity (FeeVSecond) 77.97 

Duct Dimension (Inches) 47 

Duct Cross-sectional Area (Square Feet) 12.05 

Volumetric Flow Rate 
ACFM 

DSCFM 

51 

56360 

3401 0 

'I 
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Louisiana Pacific Corporation PACE Incorporated 
Sagola. Michigan February 25,1992 
PACE Project No. 920108.402 

RESULTS OF AIR FLOW DETERMINATIONS 

TEST 1 

Core Dryer Stack 

Date of Run 1/28/92 

Time of Measurement 

Number of Sampling Ports 

Number of Points Sampled 

Barometric Pressure (In. Hg) 

Static Pressure (In. WC) 

Absolute Flue Gas Pressure (In. Hg) 

Average Flue Gas Temperature (F) 

Average Moisture Content (%v/v) 

i Flue Gas Average Velocity (FeeVSecond) 

Duct Dimension (Inches) 

Duct Cross-sectional Area (Square Feet) 

Volumetric Flow Rate 
ACFM 

DSCFM 

0834 

1 

6 

28.39 

0.75 

28.45 

245 

18.8 

81.33 

47.0 

12.05 

58790 

33960 



Louisiana Pacific Corporation 
Sagola. Michigan 
PACE Project No. 920108.402 

PACE Incorporated 
February 25,1992 

RESULTS OF AIR FLOW DETERMINATIONS 

TEST 1 

Thermal Oil Heater Stack 

Date of Run 

Time of Measurement 

Number of Sampling Ports 

Number of Points Sampled 

Barometric Pressure (In. Hg) 

Static Pressure (In. WC) 

Absolute Flue Gas Pressure (In. Hg) 

Average Flue Gas Temperature (F) 

Average Moisture Content (%v/v) 

Flue Gas Average Velocity (FeeVSecond) 

Duct Dimension (Inches) 

Duct Cross-sectional Area (Square Feet) 

Volumetric Flow Rate 
ACFM 

DSCFM 

1130/92 

1245 

2 

24 

28.05 

-0.25 

28.03 

438 

12.9 

48.63 

47.3 

12.18 

35530 

17050 
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PROCESS DESCRIPTION 

The wafer d r y e r s  t e s t e d  a r e  H e i l  Model SD125-60 m a n u f a c t u r e d  by 

Baker /Ru l lman .  They a r e  equ ipped  w i t h  a Coen DAZ s c r o l l  f e e d  b u r n e r  f o r  

f i r i n g  wood f i n e s  and have a d e s i g n  h e a t  i n p u t  c a p a c i t y  o f  43 MMBTUIHR. 
P a r t i c u l a t e  e m i s s i o n s  from each wa fe r  dryer a r e  c o n t r o l l e d  by  twin 

c y c l o n e s  i n  s e r i e s  w i t h  an e l e c t r i f i e d  f i l t e r  bed m a n u f a c t u r e d  by E . F . B .  
I n c .  C leaned f l u e  gas i s  exhaus ted  t o  t h e  atmosphere by means o f  a 150 

f o o t  h i g h  s t a c k  wh ich  has a d iamete r  o f  48 i n c h e s .  

The t h e r m a l  o i l  h e a t e r  t e s t e d  i s  a r e c i p r o c a t i n g  g r a t e  combustor 

manu fac tu red  by Geka i n  1987.  I t  i s  equ ipped w i t h  h y d r a u l i c  ram s t o k e r s  

and f i r e d  w i t h  b a r k  and wet wood waste. The d e s i g n  h e a t  o u t p u t  c a p a c i t y  
i s  40 MM BTU/HR. P a r t i c u l a t e  emiss ions  a r e  c o n t r o l l e d  by a m u l t i  c y c l o n e  

i n  s e r i e s  w i t h - a n  e l e c t r i f i e d  f i l t e r  bed manu fac tu red  by E . F . B .  I n c .  

C lean f l u e  gas i s  e m i t t e d  t o  t h e  atmosphere by a 100 foot  h i g h  r a d i a l  

s t e e l  s t a c k  wh ich  has a d i a m e t e r  o f  48 i n c h e s .  

For- t h i s  s e r i e s  o f  t e s t s , .  t h e  r a t e  o f  o p e r a t i o n  f o r  each source  was 

v a r i e d  t o  i n v e s t i g a t e  e m i s s i o n  changes a t  d i f f e r e n t  o p e r a t i n g  r a t e s .  

54 



TEST PROCEDURES SUMMARY 

Testing on the Surface/Core Dryer stack was performed from two test ports 
oriented at 90 degrees, approximately 6.8 duct diameters downstream of 
the nearest flow disturbance and 20.5 duct diameters upstream of the 
stack outlet. The duct dimension at this point was verified on-site and 
measures 47 inches in diameter. A 16 point traverse was used to extract 
representative flue gas samples. Each point was sampled 4 minutes for a 

run duration of 64 minutes. 

Testing on the Surface Dryer Stack was performed from two test ports 
oriented at 90 degrees, approximately 6.7 duct diameters downstream of 
the nearest flow disturbance and 20.6 duct diameters upstream of the 
stack outlet. The duct dimension at this point was verified on-site and 
measures 47 inches in diameter. A 16 point traverse was used to extract 
representative flue gas samples. Each point was sampled 4 minutes for a 
run duration of 64 minutes. 

Testing on the Core Dryer Stack was performed from two test ports 
oriented at 90 degrees, approximately 7.7 duct diameters downstream of 
the nearest flow disturbance and 19.7 duct diameters upstream of the 
stack outlet. The duct dimension at this point was verified on-site and 
measures 47 inches in diameter. A 16 point traverse was used to extract 
representative flue gas samples. Each point was sampled 4 minutes for a 
run duration of 64 minutes. 

Testing on the Thermal Oil Heater Stack was performed from two test ports 
oriented at 90 degrees, approximately 2 . 3  duct diameters downstream o f  

the nearest flow disturbance and 11.9 duct diameters upstream of the 
stack outlet. The duct dimension at this point was verified on-site and 
measures 47.25 inches in diameter. A 24 point traverse was used to 
extract representative flue gas samples. Each point was sampled 2.5 
minutes for a run  duration o f  60 minutes. Test port and traverse point 
locations are displayed in Figures 1-8. 
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Particulate testing was performed in accordance with EPA Methods 1-5 and 
201A, 40 CFR 60, Appendix A. A preliminary velocity traverse and 
moisture estimation were conducted so that an appropriate sampling nozzle 
required for isokinetic sample withdrawal could be selected. A PACE 
sampling train which meets or exceeds the specifications outlined in the 
above reference was used to collect particulate samples. A temperature 
controlled sampling probe was used to extract flue gas samples and 
transport them to an all glass filter and cyclone assembly in a 
temperature controlled oven. The back half of the particulate sampling 
train consisted o f  a series of  three glass impingers, each of the first 
two prepared with 100 mls of deionized water, followed by a desiccant 
packed dry column. In addition, integrated gas samples were collected 
concurrently with the three particulate runs so that gas composition 
(Orsat) could be determined. Gas samples were verified in the field with 
a portable oxygen analyzer to ensure that no.leakage occurred between the 
site and the laboratory. The portable oxygen analyzer was also used to 
monitor oxygen content of the flue gas throughout the course of the 
test. 

Formaldehyde was sampled using EPA Method 0011. Formaldehyde samples are 
withdrawn isokinetically, using the back half of a method 5 train, and 
collected. in aqueous acetic 2,4-dinitrophenyl-hydrazine (DNPH) in a 
series of glass impingers. Formaldehyde reacts with the DNPH to form a 
derivative that is extracted, solvent exchanged, concentrated and then 
analyzed by high performance liquid chromatography. Sampling train 
components and operation are the same as that described for EPA Method 5 
above. 

Total hydrocarbon determinations were performed in accordance with EPA 
Method 25A, 40 CFR 60, Appendix A. A stainless steel sampling probe 
situated near the center of the flue and a heat-traced Teflon” sampling 
line was used to draw a sample of the gas stream from the duct o f  the 
analyzer. A Ratfisch RS 55 total hydrocarbon analyzer utilizing a flame 
ionization detector was used to quantify total hydrocarbon emissions. 
Carbon filtered air was used as zero ‘gas and varying concentrations of 
propane were used as span gases. A flatbed stripchart recorder is used 
to monitor total hydrocarbon concentrations over time and the stripchart 
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results are integrated to computer spreadsheets to reduce the data. As 
specified in Method 25A, the analyzer results were multiplied by 3 to 
report results as carbon (C1). 

Carbon monoxide (CO) was analyzed in accordance with EPA Method IO, 40 
CFR 60, Appendix A .  Time integrated gas samples are collected from the 
flue and a Horiba PIR 2000 nondispersive infrared carbon monoxide 
analyzer was used to quantify CO concentrations. Data was logged on a 
strip chart recorder. Zero and span gases were introduced to the system 
prior to analyses and the monitor adjusted accordingly. Zero and span 
gases were also introduced to the system between sample sets and these 
results recorded on a separate record. Zero span adjustments are not 
made at this time unless the values are outside the applicable limits. 
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A I R  S A M P L I N G  D E P A R T M E N T  

Louisiana Pacific Corporation 
Sagola, Michigan 

Surface/Core Dryer Stack 

Location of Traverse Points 

1 
t 
I 
II 
I 
I 
1 
I 

Number of Test Ports 
Total Number of Traverse Points 
Number of Traverse Points Per Traverse 

Duct Diameter (Inches) 

I 
I 

2 
16 
8 

47 

1 6 2  
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I 

Louisiana Pacific Corporation 
Sagola, Michigan 

Surface Dryer Stack 

Location of Traverse Points 

Number of Test Ports 
Total Number of Traverse Points 
Number of Traverse Points Per Traverse 

Duct Diameter (Inches) 

2 
16 
8 

47 

63 
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Louisiana Pacific Corporation 
Sagola, Michigan 
Core Dryer Stack 

Location of Traverse Points 

Number of Test Ports 
Total Number of Traverse Points 
Number of Traverse Points Per Traverse 

Duct Diameter (Inches) 

64 

2 
16 
8 

47 
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P 
Louisiana Pacific Corporation 

Sagola, Michigan 
Thermal Oil Heater Stack 

Location of Traverse Points 

Number of Test Ports 
Total Number of Traverse Points 
Number of Traverse Points Per Traverse 

Duct Diameter (Inches) 

6 5  

2 
24 
12 
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Louisiana Pacific Corporation 
Sagola, Michigan 
PACE Project No. 920108.402 

PACE Incorporated 
February 25, 1992 
Particulate 

APPENDIX A 

METHOD 5 CALCULATION SUMMARY 

TEST 1 

SurfaceCore Dryer Stack 

PARAMETER RUN 1 RUN 2 RUN 3 

Sample Duration (Minutes) 64 64 64 

Barometric Pressure (inches Hg) 
Static Pressure Of Duct (Inches H20) 
Absolute Pressure Of Duct (Inches Hg) 

Meter Coefficient 
Pitot Tube Coefficient 
Nozzle Diameter (Inches) 
Area Of Nozzle Opening (Square Feet) 

Average dAP 
Average AH 
Average Stack Temperature ( O R )  

Average Meter Temperature ( O R )  -. 

Meter Volume (Cubic Feet) 
Dry Standard Sample Volume (Cubic Feet) 

29.43 29.43 29.43 
0.8 0.8 0.8 

29.49 29.49 29.49 

1.001 1.001 1.001 
0.833 0.833 0.833 
0.247 0.21 1 0.21 1 

0.000333 0.000243 0.000243 

1.1274 1.1337 1.1485 
2.73 1.51 1.54 

668.1 9 669.56 670.1 3 
516.38 522.56 51 8.31 

57.53 43.1 5 43.31 
58.31 43.09 43.61 

Collected Condensate Volume (rnls) 308.0 236.0 243.0 

Moisture Content Of Flue Gas (% v/v) 19.91 20.50 20.78 
Volume Of Water Vapor (Standard Cubic Feet) 14.50 11.11 11.44 

Weight Of Particulate (rng) 156.4 125.8 11 8.8 

Source Gas Velocity (Feet Per Second) 73.6 74.2 75.2 

lsokinetic Variation ( O h )  99.5 100.9 101.2 



A I R  S A M P L I N G  D E P A R T M E N T  

EPA Method 2 Field Data S h e e t  I 
t3  3 

CP Pitot Tube No. i f  
rr,'? &/.ti, J.(l..&& Pressure Measurement Device n I /  AMii@'&-- 

Test i R u n 1  Duct Dimensions Inches 
Port Length I ches 

I n ~ ~ H g  Temp. - Dry B u I b L T ,  Wet Bulb lU2' O F  

Time of Measurement f l . f T  c" (24 Hr. Clock) 

Project /? ,Gqd/a 
Test LOC tion <*i'/'$J 

I' . '. 
Date {A.</?A '"' 
Operators j U r  C ~ , L ~ S  ; /"/ /f/c&?c. 
Barometric Pressure 3% 35 
Static Pressure j, 3 0  Inches H 0 Moisture Content 

1 
I! 

Computer Data Summary: 

Stack Pressure Inches Hg 
Duct Area Square Feet 
Molecular Weight - Md 
Molecular Weight - M, I 
Avg. Duct Temperature " F  
Average T A P  
Flue Gas Velocity FeeVSec. 
Volumetric Flow Rate: 

ACFM 
~~~~ DSCFM ~~ ~ 



1 
I 
I 
I 
I 
1 
1 
I 
I 
B 
I 
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1 
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'-.:.I 

Field Computer Summary 

Operator M LF7us 
I 
I 

; ' Sampling Locatio : $0~4 L / / C . d N  , fl . t r s & d  
.. Date of Test: / 2 P k A  
-. . Test Number: ' / '  

. .  

. 

.. 

Initialization 
Parameters 

. .  

. .  .. 

Meter Coef. - a = 

Orif. Coef. -AH@ = 

Pitot Coef. - C, = g33 
Nozzle Dia. - Dn = I 24 7 
Bar. Pres. - Pb = %. 3b 
TimeIPoint - A T  = 7 
Moisture Content = 31 
% Oxygen - - j q  
Meter Temp. - t = 3 (7 
Static Pres. - P, = %I 5-0 

~I 
VI0  

No. Of Points 
MC 
VIF 

Grams H 2 0 
Run Time 

1 -Rnd/2-Rect 
Diameter(1ns.) 

Length(1ns.) 
Width(lns.) 

End Of Run Summary 1 1 ; :  
Avg. dAP 
Avg. AH 
Avg. t 
Avg. t 

Standard Vol. 
Aoist. Content 
4vg. Gas Vel. 

% lsokinetic 
ACFM 

DSCFM 



Louisiana Pacific Corporation 
Sagola, Michigan 
PACE Project No. 920108.402 

I 
I 

APPENDIX A 

I METHOD 5 CALCULATION SUMMARY 

I, 
I 
I 
I> 
I’ 
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I 
I 
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I 
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I 
I 

PARAMETER 

TEST 1 

PACE Incorporated 
February 25,1992 
Particulate 

Surface Dryer Stack 

RUN1 RUN2 

Sample Duration (Minutes) 64 64 

Barometric Pressure (inches Hg) 
Static Pressure Of Duct (Inches H20) 
Absolute Pressure Of Duct (Inches Hg) 

,Meter Coefficient 
Pitot Tube Coefficient 
Nozzle Diameter (Inches) 
Area Of Nozzle Opening (Square Feet) 

Average dAP 
Average AH 
Average Stack Temperature ( O R )  

Average Meter Temperature (OR) 

Meter Volume (Cubic Feet) 
Dry Standard Sample Volume (Cubic Feet) 

29.41 29.41 
0.97 0.75 
29.48 , 29.47 

1.001 
0.842 
0.21 1 

0.000243 

1.1849 
1.66 

694.50 
51 8.28 

44.78 
45.07 

1.001 
0.842 
0.21 1 

0.000243 

1.2296 
1.71 

698.94 
521.78 

45.7 
45.70 

Collected Condensate Volume (mls) 250.0 244.0 

Moisture Content Of Flue Gas ( O h  v/v) 20.70 20.09 

Weight Of Particulate (mg) 105.2 113.4 

Volume Of Water Vapor (Standard Cubic Feet) 11.77 1 1.49 

RUN 3 

64 

29.41 
0.75 
:29.47 

,1.001 
0.842 
0.21 1 

.0.000243 

1.21 45 
1.69 

703.38 
523.50 

45.61 
45.45 

234.0 
11.01 
19.51 

109.7 

Source Gas Velocity (Feet Per Second) 79.8 83.1 82.2 

102.0 99.3 99.8 lsokinetic Variation (%) 

I . . . . .  . .  



A I R  S A M P L I N G  D E P A R T M E N  ? 
EPA Method 2 Field Data Sheet 

. kVJ 
Pitot Tube No. 2 '?- CP 

Project L f  /G 

Pressure Measurement Device d / c  1 ~ 4 ~ 7 ,  
Duct Dimensions '1 Inches 

Operators M ~ L  /'I$ Port Length-Inches 
Barometric Pressure 2% q/ Temp. - Dry Bulb 338 '5 Wet Bulb 1y.3 O F  Inches Hg 
Static Pressure Inches H 0 Moisture Content .s 19 % 4 .-'.I 7 

Computer Data Summary: 

Stack Pressure >'?, Y.Y Inches Hg 
Duct Area A s y a r e  Feet 
Molecular Weight - Md ,;'?,/,' 
Molecular Weight - M, 

Flue Gas Velocity 3" -L"; FeeVSec. 
Volumetric Flow Rate: 

4 ? . J b  
Avg. Duct Temperature 2 ->'?.L'C " F  
Average T A P  I !  ITS.-/ 

ACFM <c. yfl$?' 
DSCFM ;; yp-' 
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A I R  S A M P L I N G  D E P A R T M E N T  

I 
,.,...... 1 1 .  

,".,,.1..11..*..IIO. 

/ Field Computer Summary 

Test Number: I 

Initialization. . . .  . 

. ..:.. ,parameters'. , .:'~.. 

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

Meter Coef. - 3  = loa/o 
orif. Coef. - AH@ = 1 1  tFa  : 
Pitot Coef. - C, = I kq2 
Nozzle Dia. - Dn = I >'' 
Bar. Pres. - ?b = 2-4, 
rime/Point - AT = Y~ 
Moisture Content = 2 
% :Oxygen = 18 
Meter Temp. - t ,,, = 
Static Pres. - pg = E 

. .  . .  ?5 e a  
... ..... . .,. , 

Run Specific Input Parameters 

End Of Run Summary 
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Louisiana Pacific Corporation 
Sagola, Michigan 
PACE Project No. 9201 08.402 

APPENDIX A 

PACE Incorporated 
February 25,1992 
Particulate 

METHOD 5 CALCULATION SUMMARY 

TEST. 2 

Core Dryer Stack 

PARAMETER RUN 1 

Sample Duration (Minutes) 64 

Barometric Pressure (inches Hg) 28.5 
Static Pressure Of Duct (Inches H20) 0.75 
Absolute Pressure Of Duct (Inches Hg) 28.56 

Meter Coefficient 1.001 
Pitot Tube Coefficient 0.833 
Nozzle Diameter (Inches) 0.211 
Area Of Nozzle Opening (Square Feet) 0.000243 

Average dAP 
Average AH 
Average Stack Temperature (OR) 
Average Meter Temperature ( O R )  .. 

1.1779 
1.55 

71 0.75 
524.09 

Meter Volume (Cubic Feet) 
Dry Standard Sample Volume (Cubic Feet) 

44.47 
42.89 

Collected Condensate Volume (mls) 168.0 
7.91 

15.57 
Volume Of Water Vapor (Standard Cubic Feet) 
Moisture Content Of,Flue Gas (% v/v) 

Weight Of Particulate (mg) 78.0 

. .  

Source Gas Velocity (Feet Per Second) 80.0 

Isokinetic'Variation (%) 96.1 

RUN 2 

' 64' 

28.5 
0.73 

28.55 

1.001 
0.833 
0.21 1 

0.000243 

1.1786 
1.66. 

706.50 
524.50. 

45.92 
44.27 

249.0 
1 1.72 
20.93 

102.9 

80.6 

104.5 

RUN 3 

64 

28.5 
0.73 

28.55 

' 1.001 
0.833 
0.21 1 

0.000243 

1.1633 
1.52 

708.56 
524.38 

44.02 
42.43 

225.0 
10.59 
19.98 

89.2 

79.4 

100.7 
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Y :... ..:. 

Field Computer Summary 

hro ject  Name: ' LP SsqL1/q Operator T ~ < ~ F ~ w s  
Sampling Location. d(l/s. f s k k  
Date of Test: //%h z 
Test Number: ' z -  

Initialization 
Parameters 

Meter Coef. - a = /.ad/o 
Orif. Coef. - AH@ = 

Pitot Coef. - C, = 
Nozzle Dia. - Dn = ,311 
Bar. Pres. - Pb = XJ- 
TimeJPoint - AT = L/ 
Moisture Content = dl 
% Oxygen =Is 
Meter Temp. - t ,,, = 

Static Pres. - pg = +1)3 
517 

Run Specific Input Parameters 

~ 

End Of Run Summary 
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Louisiana Pacific Corporation 
Sagola, Michigan 
PACE Project No. 9201 08.402 

PAC E Incorporated 
February 25,1992 
Particulate 

APPENDIX A 

METHOD 5 CALCULATION SUMMARY 

TEST 2 

Thermal Oil Burner Stack 

PARAMETER 

Sample Duration (Minutes) 

Barometric Pressure (inches Hg) 
Static Pressure Of Duct (Inches H20) 
Absolute Pressure Of Duct (Inches Hg) 

Meter Coefficient 
Pitot Tube Coefficient 
Nozzle Diameter (Inches) 
Area Of Nozzle Opening (Square Feet) 

Average dAP 
Average AH 
Average Stack Temperature ( O R )  

Average Meter Temperature (OR) - 

Meter Volume (Cubic Feet) 
Dry Standard Sample Volume (Cubic Feet) 

Collected Condensat6 Volume (mls) 
Volume Of Water Vapor (Standard Cubic Feet) 
Moisture Content Of Flue Gas (% v/v) 

Weight Of Particulate (mg) 

Source Gas Velocity (Feet Per Second) 

lsokinetic Variation (Yo) 

RUN 1 

60 

28.05 
-0.25 
28.03 

1.0067 
0.842 
0.309 

0.000521 

0.5790 
1.59 

954.92 
542.58 

40.77 
37.60 

137.0 
6.45 

14.64 

117.4 

45.8 

99.2 

RUN 2 

60 

28.05 

28.03 

1.0067 
0.842 
0.309 

0.000521 

0.5998 
1'75 

962.46 
549.1 9 

42.92 
39.1 2 

167.0 
7.86 

16.73 

141.6 

-0.25 

47.8 

102.1 

RUN 3 

60 

28.05 

28.03 

1.0067 
0.842 
0.309 

0.000521 

0.5765 
1.59 

957.29 
546.38 

40.74 
37.31 

140.0 
6.59 

15.01 

117.7 

-0.25 

45.7 

99.2 
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I 
1 
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i Field Computer Summary 

I 
I 
I 
I 
I 

tx LJe,s7 I Project Name: L 4 Je,WL Operator 

I Sampling Location: fl?? R &,I.-, S / d L k  

Date of Test: I* 3u-64 

1~ 

Test Number: L 

Initialization 
Parameters 

Meter Coef. - 3  = 
Orif. Coef. -AH@ = -- 
Pitot Coef. - C, = ,342 
Nozzle Dia. - Dn = 1 ?& 

TimeIPoint -AT = z 8 f  

Moisture Content = 

Meter Temp. - t 
Static Pres. - P, = -. 2 5 

Bar. Pres. - Pb = Zd,L.s’ 

% Oxygen = /D 
= L- 

I 

I 

End Of Run Summary 
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Louisiana Pacific Corporation 
Sagola, Michigan 
PACE Project No. 920108.402 

APPENDIX A 

METHOD 5 CALCULATION SUMMARY 

TEST 2 

Surface/Core Dryer Stack 

PARAMETER 

Sample Duration (Minutes) 

Barometric Pressure (inches Hg) 
Static Pressure Of Duct (Inches H20) 
Absolute Pressure Of Duct (Inches Hg) 

Meter Coefficient 
Pitot Tube Coefficient 
Nozzle Diameter (Inches) 
Area Of Nozzle Opening (Square Feet) 

Average dAP 
Average AH 
Average Stack Temperature ( O R )  

Average Meter Temperature (OR)' - 

Meter Volume (Cubic Feet) 
Dry Standard Sample Volume (Cubic Feet) 

Collected Condensate Volume (mls) 
Volume Of Water Vapor (Standard Cubic Feet) 
Moisture Content Of Flue Gas (% V/V) 

Weight Of Particulate (mg) 

Source Gas Velocity (Feet Per Second) 

lsokinetic Variation (%) 

RUN 1 

66.75 

29.41 
0.8 

29.47 

1.0067 
0.84 

0.187 
0.000191 

1.1640 
0.40 

676.19 
507.47 

22.82 
23.52 

124.0 
5.84 

19.88 

68.5 

77.1 

64.9 

PACE Incorporated 1 
February 25,1992 

i PM-10 

RUN 2 

64.25 

29.41 
0.8 

29.47 

1.0067 
0.84 

0.187 
0.0001 91 

1.1867 
0.45 

675.69 
51 7.06 

22.63 
22.89 

134.0 
6.31 

21.60 

68.6 

78.8 

65.5 

RUN 3 1 
1 63.75 

29.41 

1.0067 

0.187 
0.84 1 

1 
0.000191 

1.201 3 
0.42 

675.88 1 
518.91 

1 
1 

109.6 1 

22.63 
22.81 

11 9.0 
5.60 

19.72 

79.5 1 
63.7 1 

I 
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Flue Gas Gas Sample PM-10 Cut 
Viscosity Rate(cf/sec.) Dia. (run) 

Louisiana Pacific Corporation 
Sagola, Michigan 
PACE Project No. 9201 08.402 

lsokinetic 
Variation 

PACE Incorporated 
February 25,1992 
PM-10 

200.6 0.540 

200.6 0.572 

APPENDIX A 

METHOD 201 CALCULATION SUMMARY 

TEST 2, RUN 1 

Surface/Core Dryer Stack 

10.1 66.4 

9.6 64.9 

Sequential 
Point No. 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 

Average 
of Points 
From End 
Run Data 

Flue Gas 
Minutes 

4.75 676.0 
5.00 677.0 
4.75 677.0 
4.50 677.0 
4.25 676.0 
4.00 676.0 
3.75 676.0 
2.25 676.0 
4.25 676.0 
4.50 676.0 
4.50 676.0 
4.75 676.0 
4.75 676.0 
4.50 676.0 
4.25 676;O 
2.50 676.0 

4.20 676.2 

67.25 676.2 

200.8 0.567 
200.8 0.51 9 
200.8 0.51 5 
200.5 0.538 
200.5 0.532 
200.5 0.578 
200.5 0.433 
200.5 0.543 
200.5 0.593 
,200.5 0.518 
200.5 0.548 
200.5 0.561 
200.5 0.597 
200.5 0.468 
200.5 0.575 

9.7 58.0 
10.3 53.0 
10.4 55.6 
10.1 ' 63.9 
10.1 65.5 

11.7 90.1 
10.0 62.3 
9.4 66.9 
10.3 56.1 
9.9 59.1 
9.8 60.7 
9.3 67.5 
11.1 54'.0 
9.6 11 3.6 

9.6 78.9 

Note: Point data use run averages for moisture content, molecular weight, pressures and 0 2  
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APPENDIX A 

METHOD 201 CALCULATION SUMMARY 

TEST 2, RUN 2 

Surface/Core Dryer Stack 

Sequential 
Point No. 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 

Average 
of Points 
From End 
Run Data 

Flue Gas 
Minutes 

4.25 676.0 
4.25 676.0 
4.25 676.0 
4.25 676.0 
4.25 677.0 
4.25 676.0 
4.00 676.0 
3.00 676.0 
4.50 676.0 
4.50 676.0 
4.50 675.0 
4.25 675.0 
3.75 675.0 
3.75 675.0 
3.50 675:O 
3.00 675.0 

I 

4.02 675.7 

64.25 675.7 

199.3 0.712 
199.3 0.567 
199.3 0.532 
199.3 0.591 
199.5 0.532 
199.3 0.559 
199.3 0.551 
199.3 0.570 
199.3 0.452 
199.3 0.554 
199.0 0.553 
199.0 0.594 
199.0 0.527 
199.0 0.566 
199.0 0.565 
199.0 0.565 

199.2 0.562 

199.2 0.591 

PM-10 Cut 1 lsokinetic 
Dia. (w) I Variation 

8.2 84.1 
9.7 62.2 
10.1 56.7 
9.4 65.4 
10.1 57.5 
9.8 62.1 
9.9 65.4 
9.6 88.6 
11.3 45.6 
9.8 57.0 
9.8 57.7 
9.3 65.8 
10.2 63.2 
9.7 71.7 
9.7 76.6 
9.7 88.2 

9.8 66.7 

9.4 65.5 

Note: Point data use run averages for moisture content, molecular weight, pressures and 0 2  

I 
I 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

,Sequential 
Point No. 

.1 ' 

2 
3 
4 
5 
6 

' 7  
8 
9 
10 
11 
12 
13 
14 
15 
16 

Average 
of Points 
From End 
Run Data 

APPENDIX A 

METHOD 201 CALCULATION SUMMARY 

TEST 2, RUN 3 

Surface/Core Dryer Stack 

Timelnt. 1. FlueGas 
Minutes I Temp. (OR) 

4.50 675.0 
4.50 676.0 
4.50 676.0 
4.25 ' 676.0 
4.0@ 675.0 
3.75 676.0 
3.00 676.0 
3.00 676.0 
4.00 676.0 
4.25 676.0 
4.25 676.0 
4.25 676.0 
4.25 676.0 
4.25 : 676.0 
4.00 676:O 
3.00 676.0 

3.98 675.9 

63.75 675.9 

Flue Gas . I Gas Sample I PM-10 Cut I lsokinetic 
viscosity I Rate(cf/sec.) I Dia. (urn) I Variation 

200.4 0.638 I , 8.9 67.5 
200.7 0.544 
200.7 0.545 
200.7 0.590 
200.4 0.484 
200.7 0.545 
200.7 0.546 
200.7 0.559 
200.7 0.554 
200.7 0.550 
200.7 0.531 
200.7 0.552 
200.7 0.555 
200.7 0.549 
200.7 0.571 
200.7 0.51 5 

10.0 55.1 
10.0 56.1 
9.4 64.3 
10.8 56.1 
10.0 68.7 
10.0 73.5 
9.8 83.1 
9.9 62.6 
9.9 60.1 
10.2 ' 56.8 
9.9 60.4 
9.8 59.8 
9.9 60.0 
9.6 67.2 
10.4 77.5 

0.552 

0.579 9.5 63.7 

Note: Point data use run averages for moisture content, molecular weight, pressures and 0 2  I 
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A I R  S A M P L I N G  D E P A R T M E N T  
1 . , 1 . 1 . 1 . , , ,  .................... 

Field Computer Summary 

. . .  . . . .  , .  . .  . .  
''. Project'Name: L f h Y / Q  Operator J; BcLui 

.. .. 
. .  ... 
. .  
.~.. 

. . Initialization 
. .  : . '  .Parameters 

. . .  

.. . .  . . . . .  . .  . . . .  . . .  . . . .  
, ,:-: 

Meter Coef. - a 
orif. Coef. - AH@ = 3110 6 

Nozzle Dia. - Dn = /5.7 

TimelPoint -AT = 

Moisture Content = 

Meter Temp. - t ,,, = A 
Static Pres. - pg = - t f M  

= LU.E 
Pitot Coef. - Cp = f Y D  

Bar. Pres. - Pb = ? 4 t L l I  

% Oxygen =A 

- 

Run Specific Input' Parameters 

End Of Run Summary 

. Avg. dAP fiqu 
Avg. AH . 
Avg. t 
Avg. t ,,, 

Standard Vol. 2 7l i2, 22dqf 3 7 5 I 
'deist. Content 2f  U' f 9, 72 
Avg. Gas Vel. 

% lsokinetic 
ACFM 

DSCFM 



? 

Date: /- 2q-yz  City &State: -G s ~ / c t  ; ax "' ' Method 201A Summary Sheet ' 
Pre-Run Calculations 

Nominal Dia. Nozzle Dn (sq.) 
0-1 
0-2 
0-3 
0-4 
0-5 
0-6 

.#, -PSX -&Gas Pressure ' _-  It-.-: ',' d& Weight of Stack Gas,dV 
M w = . b k  Weight of Stack Gasjn Water 
bS= 3i'scosity of Stack Gas 
OS= Cyclone Flow Rate 
AH(@ Tm)+li.at Estimated Meter Temp. 
Vn= pqzle Velocity 

.. Vmin= Minimum 6% Velocity.jn ttl set. 
VmaX= Maximum G h  Velocity in ft/ sec. 
APmihC$4inimum Velocity Head Value 
APrnax- Maximum Velocity Head Value 
Avg. AP= Average Velocity Head Reading 

Bws= Fraction Moisture Content 
Ts(avg)= Estimated Average Stack Temp. 
Tm= Estimated Average Meter Temp. 
Pb= Barometric Pressure 
Pg= Stack Static Pressure 
Cp= Pitot Coefficient 
Dn= Calibrated Nozzle Diameter 
Cal. AH= Avg. Pressure Differential Across Meter 
F.G. Vel.= Stack Gas Velocity in ft/ sec. 
02= Estimated Oxygen Content 
C02= Estimated Carbon Dioxide Content 
N2= Estimated Nitrogen Content 

1 
i 
I 
1 
I 
I' 





Vn= 3.056 ( Os ) 

List AH for various avg. Tm 
Tm A H  

X ( 1 
( 1 

. .  

Dwell time= 

Change Dwell time= 



I: 
1 
E 
l 
I' 

- - 
. .. . . . . .  . 

. .  

. .  

) '  APmax= 

List AH for various avg. Tm 
Tm A H  

I .. - - .  
. .  

. .  

Dwell time= 1 * # ' 3 i . s  X ( 1 
. .  

. .  . .. ( ) . . .  
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APPENDIX A 

METHOD 5 CALCULATION SUMMARY 

TEST 2 

Surface Dryer Stack 

PARAMETER 

Sample Duration (Minutes) 

Barometric Pressure (inches Hg) 
Static Pressure Of Duct (Inches H20) 
Absolute Pressure Of Duct (Inches Hg) 

Meter Coefficient 
Pitot Tube Coefficient 
Nozzle Diameter (Inches) 
Area Of Nozzle Opening (Square Feet) 

Average dAP 
Average AH 
Average Stack Temperature (OR) 
Average Meter Temperature (OR) .- 

Meter Volume (Cubic Feet) 
Dry Standard Sample Volume (Cubic Feet) 

Collected Condensate Volume (mls) 
Volume Of Water Vapor (Standard Cubic Feet) 
Moisture Content Of Flue Gas (Yo v/v) 

Weight Of Particulate (mg) 

Source Gas Velocity (Feet Per Second) 

lsokinetic Variation (%) 

PACE Incorporated 
February 25,1992 
PM-10 

RUN 1 RUN 2 RUN 3 

67.5 62.75 65 

28.5 28.5 28.5 
0.75 0.75 0.75 

28.56 28.56 28.56 

1.0067 1.0067 1.0067 
0.84 0.84 0.84 

0.187 0.187 0.187 
0.000191 0.000191 0.000191 

1.2279 1.2384 1.2609 
0.38 0.46 0.39 

708.81 709.94 709.81 
51 5.38 51 9.28 51 8.78 

I 22.84 23.38 22.1 7 
22.46 22.82 21.66 

t 123.0 127.0 137.0 
5.79 5.98 6.45 

20.49 20.76 22.94 

49.8 55.2 53.2 

84.7 85.5 87.5 I 
60.8 66.1 60.9 



Louisiana Pacific Corporation PACE Incorporated 
Sagola, Michigan February 25,1992 
PACE Project No. 920108.402 PM-10 

APPENDIX A 

METHOD 201 CALCULATION SUMMARY 

TEST 2, RUN 1 

Surface Dryer Stack 

~~ 

viscosity I Rate(cf/sec.) 
208.0 0.517 
208.0 0.624 2 

3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 

Dia. (w) I Variation 
10.8 52.8 

4.75 708.0 
4.75 708.0 
4.75 707.0 
4.25 707.0 
4.25 707.0 
3.00 709.0 
4.75 709.0 
4.75 71 0.0 
4.50 71 0.0 
4.50 71 0.0 
4.00 71 0.0 
3.75 71 0.0 
3.50 71 (T.0 
2.50 710.0 

Average 708.8 
of Points 

708.8 
Run Data 

Flue Gas 1 Gas SamDle 1 PM-10 Cui I lsokinetic 

208.0 0.539 
208.0 0.541 
207.8 . 0.548 
207.8 0.540 
207.8 0.556 
208.3 0.541 
208.3 0.543 
208.5 0.558 
208.5 0.553 
208.5 0.561 
208.5 0.565 
208.5 0.568 
208.5 0.586 
208.5 0.51 0 

208.2 0.553 

208.2 0.589 

9.4 65.9 
10.5 56.3 
10.5 56.5 
10.3 57.4 
10.5 56.5 
10.2 59.4 
10.5 79.3 
10.4 51.5 
10.3 , 51.9 
10.3 53.3 
10.2 56.4 
10.2 63.5 
10.1 67.4 
9.9 77.8. 
10.9 90.3 

10.3 62.3 

9.9 60.8 

Note: Point data use run averages for moisture content, molecular weight, pressures and 0 2  
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APPENDIX A 

METHOD 201 CALCULATION SUMMARY 

TEST 2, RUN 2 

Surface Dryer Stack 

Sequential 
Point No. 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 

Average 
of Points 
From End 
Run Data 

Flue Gas 
Minutes 

4.50 711.0 
4.50 71 1 .O 
4.50 711.0 
4.25 711.0 
3.75 71 1 .O 
3.50 71 1 .O 
3.25 71 1 .O 
3.00 71 1 .O 
4.50 711.0 
4.50 71 0.0 
4.25 709.0 
4.25 709.0 
4.25 708.0 
4.25 708.0 
4.00 708:O 
2.50 708.0 

3.98 709.9 

63.75 709.9 

208.6 0.678 
208.6 0.638 
208.6 0.567 
208.6 0.604 
208.6 0.61 7 
208.6 0.602 
208.6 0.641 
208.6 0.604 
208.6 0.445 
208.3 0.61 0 
208.1 0.605 
208.1 0.605 
207.8 0.588 
207.8 0.61 7 
207.8 0.595 
207.8 0.598 

208.3 0.601 

208.3 0.647 

8.9 65.8 
9.3 60.5 
10.1 54.6 
9.7 61.4 
9.6 70.3 
9.7 72.4 
9.3 85.1 
9.7 90.3 
12.0 41.1 
9.6 59.6 
9.7 60.8 
9.7 62.5 
9.8 59.6 
9.5 63.1 
9.8 65.2 
9.7 102.1 

9.8 67.2 

9.2 66.1 

Note: Point data use run averages for moisture content, molecular weight, pressures and 0 2  
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APPENDIX A 

METHOD 201 CALCULATION SUMMARY 

TEST 2, RUN 3 

Surface Dryer Stack 

Sequential 
Point No. 

1 
2 
3 
4 
5 

, 6  
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 

Average 
of Points 
From End 
Run Data 

Timelnt. I FlueGas 
Minutes I Temp. (OR) 

4.50 708.0 
4.50 71 1 .O 
4.50 71 0.0 
4.25 709.0 
4.00 709.0 
3.75 709.0 
3.00 , 709.0 
3.00 709.0 
4.00 710.0 
4.25 71 1.0 

, 4.25 711.0 
4.25 71 1.0 
4.25 710.0 
4.25 71 0.0 

3.00 71 0.0 
4.00 71 Or0 

3.98 .' 709.8' 

63.75 709.8 . 

Flue Gas I Gas Sample 
Viscosity. 1. Rate(cfkec.1 

I 206.2 0.562 
207.0 0.566 
206.7 0.559 
206.5 0.565 
206.5 0.61 7 
206.5 0.659 
206.5 0.749 
206.5 0.501 
206.7 0.617 
207.0 0.624 
207.0 0.598 
207.0 0.566 
206.7 0.535 
206.7 0.477 

' 206.7 0.487 
206.7 0.594 

206.7 0.580 

206.7 0.609 

PM-10 Cut 1 lsokinetic 
Dia. (pm) I Variation 

10.1 55.0 
10.1 53.3 
10.2 53.8 
10.1 56.8 
9.5 61.5 
9.1 66.5 
8.3 86.8 
11.0 82.3 
9.5 59.2 
9.4 58.5 
9.7 56.9 
10.1 62.2 
10.5 58.3 
11.4 55.3 
11.2 61.9 
9.8 87.7 

10.0 63.5 

9.6 60.9 

Note: Point data use run averages for moisture content, molecular weight, pressures and 0 2  









A I R  S A M P L I N G  D E P A R T f l E N T  

Field Computer Summary 

J; ?)fa4mh . . .  
L? 5 s 9 d h  Operator 

"Sampling Location: 5 U R * C ~  dw-cr'sj.4ck ~. . 
Date of Test: 1/2?/9 2 

,.. Test Number: 3 . .. . 

Initialization 
Parameters 

Meter Coef. - 3  = 7Gw6-iL 
Orif. Coef. - AH@ = 2&?L 
Pitot Coef. - C, = 8 LjD 
Nozzle Dia. - Dn = ,/s7 

,P Bar. Pres. - Pb - ZR 
TirnelPoint -AT = 
Moisture Content = % 
% Oxygen = 1'3 
Meter Temp. - t ,,, = 

Static Pres. - pg 

- - 

= -z!&L 

Run Specific Input Parameters 

~~ ~~ - 

End Of Run Summary ' , 

Bum m., . rn. w 
Avg. dAP 
Avg. AH 
Avg. t 
Avg. t m 

Standard Vol.' '?2.Yk m. 
Moist..Content 201 47 ??. 7-7 . 3-?(8& 
Avg. Gas Vel. 

% lsokinetic 
ACFM 

' ,. DSCFM' 

I . .  
. .  



Company: L/' S,WA Source: .Jk /ALc fl,* c, 

Date: /-25- 7 2  City &State+/+ , *5 

72 .  Method 201A Summary Sheet 
Pre-Run Calculations 

Nominal Dia. Nozzle Dn (sq.) p2 * q y T Y & i - .  
0-1 ,uiL'j < 

0-3 . u L /  
0-4 
0-5 
0-6 

, ij.7 0-2 ,l53.; 

Ps= Stack Gas Pressure 
Md= Mol. Weight of Stack Gas,dry 
Mw= Mol. Weight of Stack Gasjn Water 
pS= viscosity of Stack Cas 
Q S =  Cyclone Flow Rate 
AH(@ Tm)= AH at Estimated Meter Temp. 
Vn= Nozzle Velocity 
Vmin= Minimum Gas Velocity in tt/ set. 
Vmax= Maximum Gas Velocity in tt/ sec. 
APmin= Minimum Velocity Head Value 
APmax= Maximum Velocity Head Value 
Avg. Af'= Average Velocity Head Reading 

Bws= Fraction Moisture Content 
Ts(avg)= Estimated Average Stack Temp. 
Tm= Estimated Average Meter Temp. 
Pb= Barometric Pressure 
Pg= Stack Static Pressure 
Cp= Pitot Coefficient 
Dn= Calibrated Nozzle Diameter 
Cal. AH= Avg. Pressure Differential Across Meter 
F.G. Vel.= Stack Gas Velocity in W sec. 
02=  Estimated Oxygen Content 
C02= Estimated Carbon Dioxide Content 
N2= Estimated Nitrogen Content 

I 

- 





Vn= 3.056 ( Qs ) 

1 
l 
e 
1 
1 
8 
1 
s 
'I 
'I 
! 
E 
e 



Vn= 3.056 ( Os ) 

Vmin = - - 
. . . . . . . . . . . . . . .  

Vmax= - - 

APmin= ,00013686 X ( )( )( ) 

( + 4 W  ) 

APmin= - - 
. . . . . . . . .  

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

. . .  

( +460)( A?rnax= 

List AH for various avg. Trn 
Tm A H  
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APPENDIX A 

METHOD 5 CALCULATION SUMMARY 

TEST 1 

Core Dryer Stack 

PARAMETER 

Sample Duration (Minutes) 

Barometric Pressure (inches Hg) 
Static Pressure Of Duct (Inches H20) 
Absolute Pressure Of Duct (Inches Hg) 

Meter Coefficient 
Pitot Tube Coefficient 
Nozzle Diameter (Inches) 
Area Of Nozzle Opening (Square Feet) 

Average dAP 
Average AH 
Average Stack Temperature ( O R )  

Average Meter Temperature (OR) 

Meter Volume (Cubic Feet) 
Dry Standard Sample Volume (Cubic Feet) 

Collected Condensate Volume (mls) 
Volume Of Water Vapor (Standard Cubic Feet) 
Moisture Content Of Flue Gas (% v/v) 

Weight Of Particulate (mg) 

Source Gas Velocity (Feet Per Second) 

lsokinetic Variation ("A) 

RUN 1 

64 

29.38 
0.75 

29.44 

1.0067 
0.84 

0.187 
0.000191 

1.1970 
0.62 

705.1 9 
508.66 

26.43 
27.16 

165.0 
7.77 

22.24 

56.2 

81.5 

79.5 

PACE Incorporated 
February 25,1992 
PM-10 

RUN 2 

62.5 

29.38 
0.75 

29.44 

1.0067 
0.84 

0.187 
0.0001 91 

1.1830 
0.49 

703.88 
516.44 

23.34 
23.62 

132.0 
6.21 

20.83 

46.9 

80.2 

70.5 

RUN 3 

65.5 

29.38 
0.75 

29.44 

1.0067 
0.84 

0.187 
0.000191 

1.21 48 
0.41 

703.25 
51 3.66 

22.67 
23.06 

102.0 
4.80 

17.23 

56.9 

81.7 

61.6 
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APPENDIX A 

METHOD 201 CALCUIATION SUMMARY 

TEST 1, RUN 1 

Core Dryer Stack 

Sequential 
Point No. 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 

Average 
of Points 
From End 
Run Data 

Timelnt. I Flue Gas 
Minutes I Temp. (OR) 

4.50 707.0 
4.50 705.0 
4.50 71 0.0 
4.25 71 0.0 
4.00 709.0 
3.50 706.0 
3.50 71 0.0 
2.50 71 0.0 
4.50 708.0 
4.50 711.0 
4.50 700.0 
4.50 700.0 
4.25 699.0 
4.00 698.0 
3.75 700,O 
2.75 700.0 

4.00 705.2 

64.00 705.2 

206.7 0.604 
206.2 0.589 
207.4 0.935 
207.4 .0.709 
207.2 0.661 
206.4 0.71 0 
207.4 0.701 
207.4 0.758 
206.9 0.673 
207.7 0.739 
204.9 0.646 
204.9 0.71 6 
204.7 0.657 
204.4 0.678 
204.9 0.745 
204.9 0.656 

206.2 0.699 

206.2 0.741 

PM-10 Cut 1 lsokinetic 
Dia. (pn) I Variation 

9.6 . 59.4 
9.7 56.8 
7.1 98.5 
8.6 74.2 
9.0' 76.5 
8.5 87.0 
8.6 93.2 
8.2 130.1 
8.9 68.8 

' 8.3 74.8 
9.1 65.8 
8.4 76.7 
8.9 70.3 
8.7 . 75.5 

' 8.2 94.4 
9.0 1 10.9 

8.7 82.0 

8.3 79.5 

Note: Point data use run averages for moisture content, molecular weight, pressures and 0 2  
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Sequential 
Point No. 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 

Average 
of Points 
From End 
Run Data 

APPENDIX A 

METHOD 201 CALCULATION SUMMARY 

TEST 1, RUN 2 

Core Dryer Stack 

Timelnt. I Flue Gas 
Minutes 1 Temp. ( O R 1  

4.25 703.0 
4.25 705.0 
4.25 
4.25 
4.25 
4.00 
3.75 
2.75 
4.50 
4.50 
4.50 
4.25 
3.75 
3.50 
3.50 
2.25 

I 

705.0 
705.0 
705.0 
704.0 
705.0 
705.0 
703.0 
705.0 
703.0 
703.0 
703.0 
703.0 
702:O 
703.0 

3.91 703.9 

62.50 703.9 

FlueGas I Gassample 
viscosity I Rate(cf/sec. j 

206.7 0.704 
207.2 
207.2 
207.2 
207.2 
207.0 
207.2 
207.2 
206.7 
207.2 
206.7 
206.7 
206.7 
206.7 
206.5 
206.7 

0.606 
0.629 
0.571 
0.731 
0.480 
0.597 
0.663 
0.581 
0.609 
0.608 
0.598 
0.647 
0.561 
0.603 
0.598 

206.9 0.612 

206.9 0.647 

Dia. Variation 
8.6 75.6 
9.6 62.4 
9.3 66.1 
10.0 60.6 
8.4 81.3 
11.3 51.4 
9.7 71 .O 
9.0 111.3 
9.8 58.5 
9.5 61 .O 
9.5 62.6 
9.6 63.3 
9.1 76.8 
10.1 68.6 
9.6 79.0 
9.6 11 7.3 

9.5 72.9 

9.1 70.5 

Note: Point data use run averages for moisture content, molecular weight, pressures and 0 2  
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Louisiana Pacific Corporation 
Sagola, Michigan 
PACE Project No. 920108.402 

PACE Incorporated 
February 25,1992 
PM-10 

APPENDIX A 

METHOD 201 CALCULATION SUMMARY 

TEST 1, RUN 3 

Core Dryer Stack 

Sequential 
Point No. 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 

Average 
of Points 
From End 
Run Data 

Timetnt. I Flue Gas 
Minutes 1 Temp. ("R) 

4.50 702.0 
4.75 703.0 
4.50 703.0 
4.50 703.0 
4.00 702.0 
3.75 702.0 
3.50 703.0 
3.00 ' ' 702.0 
4.50 .703.0 
4.50 704.0 
4.50 704.0 
4.50 705.0 
4.25 704.0 
4.25 704.0 

2.25 704.0 
3.75 704.~0 

. 4.06 703.3 

65.00 703.3 

209.1 0.703 
209.4 0.51 5 
209.4 0.539 
209.4 0.553 
209.1 0.543 
209.1 0.585 
209.4 0.579 
209.1 0.480 
209.4 0.545 
209.6 0.548 
209.6 0.542 
209.9 0.542 
209.6 0.534 
209.6 0.554 
209.6 , 0.339 
209.6 0.855 

209.5 0.560 

209.5 0.576 

PM-10 Cut 1. lsokinetic 
Dia. (pm) 1 Variation 

;. 8.6 71.8 

,10.4 53.1 
10.2 56.2 

10.8 ' 49.1 

10.4 62.5 
9.8 72.0 
9.9 75.8 
11.3 73.8 
10.3 55.2 
10.3 55.6 
10.4 54.8 
10.4 55.6 
10.5 56.3 
10.2 59.7 
14.5 36.6 
7.5 183.0 

10.4 66.9 

9.9 61.6 

Note: Point data use run averages for moisture content, molecular weight, pressures and 0 2  



A I R  S A M P L I N G  D E P A R T M F N T  - 

EPA Method 2 Field Data Sheet I 
Project 1 Pitot Tube No. S’ .ki.’1L> I 

& I .  Pressure Measurementp vice !/ 1 
CP , 

9 4  
-I/// J MLL Test LoTtioy [@@ 

fl8.f. f/ Port LengthJ,lnches Operators ,7- :4d4<3~fi .ffi 
Barometric Pressure ;pn 3 Inches Hg Temp. - Dry Bulb=F, Wet B u l b / E F  
Static Pressure + 7~ Inches H 0 . Moisture Content /Y 

Time of Measurement A. 3- /  (24 Hr. Clock) 

R n a  Duct Dimensions -Date ( ‘d: f L .  Tekt [ 

I I I I I 
I I I 

-Schernaic of Duct Cross-Section- 

Computer Data Summary: 

Stack Pressure Inches Hg 
Duct Area Square Feet 
Molecular Weight - Md 
Molecular Weight - M, 

Average J A P  
Flue Gas Velocity ‘?/‘I / 7 FeevSec. 
Volumetric Flow Rate: 

Avg. Duct Temperature “ F  

ACFM 









I 

I 
I 

A I R  S A M P L I N G  D E P A R T M E N  ,-.. , . . * .  . 1  I .  :: , . ,. "I.....,., ,*.,a. . . 
,;:'. 

..:.. . . . ,  ' ,  . , . ,  

. . .  . ;.. ..; . .; . 

,;.;,. .. 

;.>.., Field Computer Summary .... .,., 'iy:~$y. .. .'.I ?+::<? I 

Project Name: 

. ,.,. . .  . . : 

Operator 
.. . . 

I , 

Sampling Location: W-PJY~ rJ&L 
Date of Test: / Z f j 4 2 -  

I 
I 
1 
I 
1 

Test Nu m ber: ' 

Initialization 
Parameters 

Meter Coef. - a = Jv L'L% '3- 
Onf. Coef. - AH@ = 3 10 L7 
Pitot Coef. - C, = ?.io 
Nozzle Dia. - Dn = I /$+ 

Time/Point - AT = f- 
Moisture Content = /g 

Meter Temp. - t ,,, = / I  

Bar. Pres. - Pb = &.3b 

% Oxygen = 1% 

Static Pres. - Pg - - +-Ist5- 

~ 

Run Specific Input Parameters 

End Of Run Summary 

w 
Avg. dAP 
Avg. AH 
Avg. t 
AVg. t m 

Standard Vol. 
doist. Content 
Avg. Gas Vel. 

o/o lsokinetic 
ACFM 

DSCFM 



Company: /h ;>/+.u/? /ki,y( Source: -) cu,;p cry./v J j 4 L  k 

Date: 1/2 bl92 City &State: < f i ~ ~ j / d  I PZ. 

Method 201A Summary Sheet 
Pre-Run Calculations 

Nominal Dia. Nozzle Dn (sq.) 
. I3c1 0-1 , f?/L? 
/L 7 0-2 , op-0 
.ZU? 0-3 fl GI0 
3/5- 0-4 , 0 't 4 2  
3 ;13 0-5 
(143 0-6 

Ps= Stack Gas Pressure 
Md= Mol. Weight of Stack Gas,dry 
Mw= Mol. Weight of Stack Gas.in Water 
ps= Viscosity of Stack Gas 
Os= Cyclone Flow Rate 
AH(@ Tm)= AH at Estimated Meter Temp. 
Vn= Nozzle Velocity 
Vmin= Minimum Gas Velocity in ft/ sec. 
Vmax= Maximum Gas Velocity in ft/ sec. 
APmin= Minimum Velocity Head Value 
APmax= Maximum Velocity Head Value 
Avg. AP= Average Velocity Head Reading 

. 

Bws= Fraction Moisture Content 
Ts(avg)= Estimated Average Stack Temp. 
Tm= Estimated Average Meter Temp. 
Pb= Barometric Pressure 
Pg= Stack Static Pressure 
Cp= Pitot Coefficient 
Dn= Calibrated Nozzle Diameter 
Cal. AH= Avg. Pressure Diiferential Across Meter 
F.G. Vel.= Stack Gas Velocity in ft/ sec. 
0 2 =  Estimated Oxygen Content 
C02= Estimated Carbon Dioxide Content 
N2= Estimated Nitrogen Content 



. .  . 

- - I 
I 

.. . . APmin= 
. .  . .  . .. . . . . . . . . . .  . .. 

APrnax= 



. .  
. .  

- - 
.. . .  

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

APmax= .000136 . .  

) : APmax= 

List AH for various avg. Tm 
- - Tm A H  . . .  * . .  

. .  

X ( ) 

( 1 
Dwell time= 

Change Dwell time= 



/ 
i 

- - 
. . . . . . . . . . . . .  APrnin= 

( +460)( ) APmax= 

. . . .  . . .  

) (  ) (  ) 
. . . . . . . . . . . . . . .  . . . .  . . .  . .  .::. 

. .  

. . . . . . . .  . .  

I 
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Louisiana Pacific Corporation 
Sagola, Michigan 
PACE Project No. 920108.402 

APPENDIX A 

METHOD 5 CALCULATION SUMMARY 

TEST 1 

Thermal Oil Heater Stack 

PARAMETER RUN 1 

Sample Duration (Minutes) 57 

Barometric Pressure (inches Hg) 28.05 

Absolute Pressure Of Duct (Inches Hg) 28.03 

Meter Coefficient 1.0067 
Pitot Tube Coefficient 0.842 
Nozzle Diameter (Inches) 0.247 
Area Of Nozzle Opening (Square Feet) 0.000333 

Average dAP 0.5999 
Average AH 0.58 
Average Stack Temperature ( O R )  933.08 
Average Meter Temperature (OR) .. 537.71 

Meter Volume (Cubic Feet) 23.63 
Dry Standard Sample Volume (Cubic Feet) 21.93 

Static Pressure Of Duct (Inches H20) -0.25 

Collected Condensate Volume (mls) 88.0 
Volume Of Water Vapor (Standard Cubic Feet) 4.14 
Moisture Content Of Flue Gas (Yo v/v) 15.89 

Weight Of Particulate (mg) 76.8 

Source Gas Velocity (Feet Per Second) 47.0 

lsokinetic Variation (%) .92.0 

PACE Incorporated 
February 25,1992 
PM-10 

RUN 2 

60 

28.05 

28.03 

110067 
0.842 
0.247 

0.000333 

0.5971 
0.60 

934.75 
541.90 

25.22 
23.23 

97.0 
4.57 

16.43 

85.2 

-0.25 

46.9 

93.5 

RUN 3 

61.25 

28.05 
-0.21 
28.03 

1.0067 
0342 
0.247 

0.000333 

0.61 34 
0.55 

947.88 
539.98 

25.36 
23.44 

94.0 
4.42 

15.88 

82.3 

48.5 

90.1 



Louisiana Pacific Corporation 
Sagola, Michigan 
PACE Project No. 920108.402 

PACE Incorporated 
February 25,1992 
PM-10 

APPENDIX A 

METHOD 201 CALCULATION SUMMARY 

TEST 1, RUN 1 

Thermal Oil Heater Stack 

Sequential 
Point No. 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

Average 
of Points 
From End 
Run Data 

Time Int. I Flue Gas 
Minutes 1 Temp. (“R) 

2.50 937.0 
2.50 934.0 
2.50 937.0 
2.50 937.0 
2.50 938.0 
2.50 938.0 
2.25 936.0 
2.50 936.0 
2.25 934.0 
2.25 938.0 
2.00 938.0 
2.00 920.0 
2.25 91 5.0 
2.50 924.0 

2.50 926.0 
2.50 934.0 
2.50 933.0 
2.50 935.0 
2.50 938.0 
2.50 933.0 
2.25 935.0 
2.25 935.0 
2.25 935.0 

2.50 928;O 

2.39 933.1 

57.25 933.1 

267.6 0.789 
266.8 1.098 
267.6 0.689 
267.6 0.772 
267.9 0.787 
267.9 0.780 
267.4 0.785 
267.4 0.783 
266.8 0.860 
267.9 0.71 4 
267.9 0.873 
263.1 0.702 
261.7 0.829 
264.1 0.662 
265.2 0.789 
264.7 0.786 
266.8 0.806 
266.5 0.798 
267.1 0.806 
267.9 0.807 
266.5 0.797 
267.1 0.870 
267.1 0.71 5 
267.1 0.792 

266.6 0.795 

266.6 0.863 

PM-10 Cut 1 lsokinetic 
Dia. Oun) I Variation 

10.1 87.1 
8.0 128.1 
11.1 71.3 
10.2 83.9 
10.1 87.8 
10.2 84.7 
10.1 91.4 
10.1 86.3 
9.5 104.1 
10.8 86.0 
9.4 1 14.7 
10.8 92.8 
9.5 101.1 
11.3 75.1 
10.0 89.8 
10.0 88.3 
9.9 85.9 
10.0 85.1 
9.9 90.3 
9.9 89.2 
10.0 90.5 
9.4 102.4 
10.8 89.0 
10.0 101.4 

10.1 91.9 

9.4 92.0 

Note: Point data use run averages for moisture content, molecular weight, pressures and 0 2  

I 
I 
4 
I 
E‘ 
I 
I I 



I 
I 
r 
1 
t 
3 
w 
I 
1 
I' 
I 
1 
I 
1 
I 
I 
I? 
I 
1 

Louisiana Pacific Corporation 
Sagola, Michigan 
PACE Project No. 9201 08.402 

PACE Incorporated 
February 25, 1992 
PM-10 

APPENDIX A 

METHOD 201 CALCULATION SUMMARY 

TEST 1, RUN 2 

Thermal Oil Heater Stack 

Sequential 
Point No. 

1' 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

Average 
of Points 
From End 
R u n  Data 

Time Int. 1 Flue Gas 
Minutes 1 Temp. (OR) 

2.50 928.0 
2.50 924.0 
2.50 928.0 
2.50 930.0 
2.75 934.0 
2.75 936.0 
2.50 935.0 
2.50 930.0 
2.50 935.0 
2.50 935.0 
2.25 934.0 
2.25 934.0 
2.50 938.0 
2.75 935.0 
2.75 937;O 
2.75 938.0 
2.50 940.0 
2.75 939.0 
2.50 938.0 
2.50 938.0 
2.25 937.0 
2.25 936.0 
2.25 937.0 
2.25 938.0 

2.50 934.8 

60.00 934.8 

264.8 1.065 
263.7 0.770 
264.8 0.771 
265.3 0.792 
266.4 0.780 
266.9 0.793 
266.7 0.808 
265.3 0.769 
266.7 0.806 
266.7 0.785 
266.4 0.793 
266.4 0.662 
267.5 0.953 
266.7 0.848 
267.2 0.735 
267.5 0.792 
268.0 0.808 
267.8 0.81 1 
267.5 0.800 
267.5 0.807 
267.2 0.81 0 
266.9 0.770 
267.2 0.833 
267.5 0.81 8 

266.6 0.808 

266.6 0.875 

x z E J x G x  
Dia. Variation 

8.1 128.1 
10.1 87.7 
10.2 88.7 
10.0 90.1 
10.1 85.1 
10.0 86.5 
9.9 90.6 
10.2 89.6 
9.9 92.8 
10.1 94.2 
10.0 100.0 
11.4 81.7 
8.8 109.9 
9.6 93.2 
10.6 75.8 
10.1 84.2 
9.9 89.3 
9.9 86.4 
10.0 92.0 
9.9 95.5 
9.9 98.9 
10.3 96.6 
9.7 109.1 
9.8 106.9 

9.9 93.9 

9.4 93.5 

Note: Point data use run averages for moisture content, molecular weight, pressures and 0 2  



Louisiana Pacific Corporation 
Sagola, Michigan 
PACE Project No. 920108.402 

PACE Incorporated 
February 25,1992 
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APPENDIX A 

METHOD 201 CALCULATION SUMMARY 

TEST 1, RUN 3 

Thermal Oil Heater Stack 

Sequential 
Point No. 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

Average 
of Points 
From End 
Run Data 

Timelnt. I Flue Gas 
Minutes 1 Temp. (“R) 

2.50 946.0 
2.50 948.0 
2.75 952.0 
2.75 952.0 
2.75 . 952.0 
2.75 953.0 
2.50 943.0 
2.75 943.0 
2.50 945.0 
2.50 945.0 
2.25 944.0 
2.25 945.0 
2.50 947.0 
2.50 940.0 

2.50 945.0 
2.75 948.0 
2.75 951.0 
2.75 953.0 
2.75 953.0 
2.50 952.0 
2.50 953.0 
2.25 951.0 
2.25 950.0 

2.50 938:O 

2.55 947.9 

61.25 947.9 

Flue Gas I GasSarnDle 
Viscosity I Rate(cflsec.) 

270.0 0.787 
270.6 0.773 
271.6 0.821 
271.6 0.71 0 
271.6 0.761 
271.9 0.768 
269.2 0.794 
269.2 0.740 
269.8 0.808 
269.8 0.807 
269.5 0.684 
269.8 0.762 
270.3 0.774 
268.4 0.775 
267.9 0.771 
269.8 0.776 
270.6 0.797 
271.4 0.845 
271.9 0.723 
271.9 0.787 
271.6 0.780 
271.9 0.808 
271.4 0.793 
271.1 0.791 

270.5 0.776 

270.5 0.872 

PM-10 Cut I lsokinetic 
Dia. (pm) I Variation 

10.2 84.3 
10.3 85.8 
9.9 84.0 

10.5 77.3 
10.4 77.2 
10.1 88.5 
10.6 79.9 
10.0 93.9 
10.0 95.2 
11.2 87.3 
10.4 98.5 
10.3 88.3 
10.3 89.9 
10.3 88.3 
10.3 88.6 
10.1 83.4 
9.7 88.7 
10.9 ’ 75.5 
10.3 83.9 
10.3 86.4 
10.1 93.6 
10.2 99.0 
10.2 100.6 

11.0 t 70.8 

10.3 87.0 

9.5 90.1 

Note: Point data use run averages for moisture content, molecular weight, pressures and 0 2  
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A I R  S A M P L I N G  D E P A R T M E N T  

EPA Method 2 Field Data Sheet 

I k,Y2 
Pitot Tube No. 2q CP /e . =e - 4f /I Pressure Measurement Device /I*-/ / t i  ?rw-&/ Test Locd6$5// ’ f a’& I f- 

Barometric Pressure 2 qL$- 
Static Pressure Inches H 0 Moisture Content / 14 

Project L J  5.q c& 

-Date-Test, :ye,yRun-L- Duct Dimensions 47.2 5- Icches 

Temp. - D r y V r  4 5  O F  - 70 
Time of Measurement ‘ l y c s  (24 H:. Clock) 

Operators 5 d-6- f P / Port Length a Inches 
Inches Hg 

1 Computer Data Summary: 

)Schematic of Duct Cross-Section 

:7 
Stack Pressure.2 fi ,J Inches Hg 
Duct Area 1 /7 S are Feel 
Molecular /’. 
Molecular Weight - M, 2y. 7 5  

Flue Gas Velocity 4‘7/ 3 7 Feet/Sec. 
Volumetric Flow Rate: 

Avg. Duct Tmperatu e ’775’ OF 
Average TAP I t 20  y 
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A I R  S A M P L I N G  D E P A R T M E N T  ............ .. .. ".....,,.I...,,,. 

' ' :. Field Computer Summary 

L.9 SGSd/., '. Operator 
A"h4 7" +?/& 23'' 57Lk . . .  

' Project Name: - 
Sampling Locat&. . , 01 

Date of Test: 
Test Number: 

. ' ,  . .  

. . ,  . .  
. .  

1- 76-ft 
/ 

. .  

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

Initialization 
Parameters , I  

~ ~ ~ ~~ 

. .  
.. !,. j*.. 

I . . . :.. . . , ! ,  

Meter Coef. - a = .- 'L " d7 
.~ 

orif. Coef. - AH@ = 2 r  106 
Pitot Coef. - C, = S 
Nozzle Dia. - Dn = 
Bar. Pres. - Pb = 2s:65I' 
XrnelPoint - AT = 
Moisture Content = (5' 
% Oxygen = 10 
Meter Temp. - t ,,, = /y 

c 

Static Pres. - Pg = - , 2 5  

..: .*. .! . . ......... 
, I  

. . . . . . . .  
Run Specific Input Parameters -:::::::i,!j: . . . .  .- . .-. '. . 

End Of Run Summary 

Avg. dAP 
Avg. AH 
Avg. t 

Avg. Gas Vel. - % lsokinetic - ACFM 
DSCFM 



Company: t P  L -&A 

I 
I 
I 
1 
I 
b 
1 
I 
u 
I 
r 

Method 201A Summary Sheet 
Pre-Run Calculations 

Nominal Dia. Nozzle Dn (sq.) 
0-1 r~ f ( 7  

/ s  7 0-2 . / / I<  Lk. 1 7  
K A  0-3 (0 L {  I ‘ -9? ,07  

0-6 

Ps= Stack Gas Pressure 
Md= Mol. Weight of Stack Gas,dry 
Mw= Mol. Weight of Stack Gasjn Water 
ps= Viscosity of Slack Gas 
Os= Cyclone Flow Rate 
AH(@ Tm)= AH at Estimated Meler Temp. 
Vn= Nozzle Velocity 
Vmin= Minimum Gas Velocity in ft/ sec. 
Vmax= Maximur, Gas Velocity in ft/ sec. 
APmin= Minimum Velocity Head Value 
APmax= Maximum Velocity Head Value 
Avg. Ap= Average Velocity Head Reading 

Bws= fraction Moisture Content 
Ts(avg)= Estimated Average Stack Temp. 
Tm= Estimated Average Meter Temp. 
Pb= Barometric Pressure 
Pg= Stack Static Pressure 
Cp= Pitot Coefficient 
Dn= Calibrated Nozzle Diameter 
Cal. AH= Avg. Pressure Differential Across Meter 
F.G. Vel.= Stack Gas Velocity in ft/ sec. 
02= Estimated Oxygen Content 
C02= Estimated Carbon Dioxide Content 
N2= Estimated Ni!rogen Content 

I 
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1 
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List AH for various avg. Tm 
Tm A r H  
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pS= Z&W<+ (-,2;/13.6) IMd=.44(/~, )+.32( /d )+.28(6& ) IMw=~Yu (l-,/6)+18(./6 ) 

- - 

Vn= 3.056 ( Qs ) 

- APmin= 
. .  .. .. . .. . . 

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

( +460)( APmax= 
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Louisiana Pacific Corporation 
Sagola, Michigan 
PACE Project No. 920108.402 

PACE Incorporated 
February 25,1992 

APPENDIX A 

FORMALDEHYDE CALCULATION SUMMARY 

TEST 3 

SurfaceKOre Dryer Stack 

PARAMETER RUN 1 

Sample Duration (Minutes) 64 

Barometric Pressure (inches Hg) 
Static Pressure Of Duct (Inches H20) 
Absolute Pressure Of Duct (Inches Hg) 

Meter Coefficient 
Pitot Tube Coefficient 
Nozzle Diameter (Inches) 
Area Of Nozzle Opening (Square Feet) 

Average dAP 
Average AH 
Average Stack Temperature ( O R )  

Average Meter Temperature ( O R )  

Meter Volume (Cubic Feet) 
Dry Standard Sample Volume (Cubic Feet) 

28.5 
0.8 

28.56 

1.001 
0.831 
0.21 1 

0.000243 

1.1705 
1.54 

671.81 
51 5.69 

43.99 
43.1 2 

Collected Condensate Volume (mls) 245.0 
1 1.53 
21.10 

Volume Of Water Vapor (Standard Cubic Feet) 
Moisture Content Of Flue Gas (% v/v) 

Source Gas Velocity (Feet Per Second) 77.8 

lsokinetic Variation (%) 100.4 

RUN 2 

64 

28.5 

28.56 

1.001 
0.831 
0.21 1 

0.000243 

1.1647 
1.54 

672.81 
51 7.78 

43.93 
42.88 

282.0 
13.27 
23.64 

0.8 

77.9 

103.2 

RUN 3 

64 

28.5 
0.8 

28.56 

1.001 
0.831 
0.21 

0.000241 

1.1597 
1.49 

672.19 
519.03 

43.07 
41.94 

257.0 
12.10 
22.39 

77.4 

100.9 



a: 
4 
- t m 

v) 

J I I I I4 I I I I I ._. 

a- I 
1 
I 
I 
I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 





1. 
I..:] 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

. . .  
A I R  S A M P L I N G  D E P A R T M E N T  

I . , . . . , . . I , .  

,I .,,....a, .I ,..., I .  ..,. 
:, 

,. 
. . .  .............. . . .  . . . . . . . . . .  , 

. . 1 ' : .: Field Cornputer.Summary 
. . . . . . . .  .... .I: ' 

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

* 
. . .  

. .  
. .  

9 M<.&7z45 Project Name: Operator 

Date of Test: 

. . . .  . .  

Sampling Location: >ufFQw I'CF drwc s k ~  

Test Number: . 3  

....... -. .. //ZY)? . . ~  

Initialization 
Parameters 

Meter Coef. - a = / s o o r  

Orif. Coef. - AH@ = /JJ?& 
Pitot Coef. - cP = & 
Nozzle Dia. - Dn = a''. 
Bar. Pres. - Pb ---%z - 
TimeIPoint - AT = v 
Moisture Content = 21 
% Oxygen /g 
Meter Temp. - t ,,, = 
Static Pres. - P, = -li 9 

. .  

Run Specific Input Parameters 

m w m w 

Length(1ns.) x X A- 
.Width(lns.) v k k 

End Of Run Summary 



Louisiana Pacific Corporation 
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February 25.1992 

APPENDIX A 

FORMALDEHYDE CALCULATION SUMMARY 

PARAMETER 

Sample Duration (Minutes) 

Barometric Pressure (inches Hg) 
Static Pressure Of Duct (Inches H20) 
Absolute Pressure Of Duct (inches Hg) 

Meter Coefficient 
Pitot Tube Coefficient 
Nozzle Diameter (Inches) 
Area Of Nozzle Opening (Square Feet) 

Average dAP 
Average AH 
Average Stack Temperature ( O R )  

Average Meter Temperature (OR) 

Meter Volume (Cubic Feet) 
Dry Standard Sample Volume (Cubic Feet) 

Collected Condensate Volume (mls) 
Volume Of Water Vapor (Standard Cubic Feet) 
Moisture Content Of Flue Gas (YO v/v) 

TEST 3 

Surface Dryer Stack 

RUN 1 

64 

28.05 
0.9 

28.12 

1.001 
0.831 

0.21 
0.000241 

1.2462 
1.62 

707.56 
51 1 .OO 

44.99 
43.81 

281.0 
13.23 
23.19 

Source Gas Velocity (Feet Per Second) 

lsokinetic Variation (Yo) 

86.1 

102.3 

RUN 2 

64 

28.05 
0.9 

28.1 2 

1.001 
0.831 

0.21 
0.000241 

1.2542 
1.63 

708.44 
51 4.53 

45.45 
43.95 

242.0 
1 1.39 
20.58 

86.2 

99.3 

RUN 3 

64 

28.05 
0.9 

28.1 2 

1.001 
0.831 

0.21 
0.000241 

1.2341 
1.60 

708.1 3 
515.41 

44.99 
43.43 

245.0 
11.53 
20.98 

84.9 

100.1 

I 
I 
I 
I 
I 
I 
I 

I 

I 
I 
I 
I 
I 
4 
I 
I 
I 
I 
I 
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. . .  . . . . . .  '. . F..ield Computer Summary 
... . . .  

.-._I 
'..?, - . , ,. ., . . 

,>,:, ,,.<'.. 
, . , ,.. 

. ,  
, . . I  . ~. .. , .  . 

Project Name: 2f &G0/4 Operator fl  -cI7r?%c 
Sampling Location: J y w  5- 
Date of Test: 
Test Number: ? 

/ /3a  b 2 

Initialization 
Parameters 

Meter Coef. - a = )i do/o 
Orif. Coef. - AH@ = AEhL 
Pitot Coef. - cP = 
Nozzle Dia. - Dn = z l o  
Bar. Pres. - Pb 
TimeIPoint - AT = 

Moisture Content = a/ 
% Oxygen = /8 
Meter Temp. - t ,,, = yo 
Static Pres. - Pg = f 190 

= LLEE 

Y 

' Run Specific Input Parameters 

Grams H 2 0  ,a Z Y T  

1 -Rnd/2-Rect 2 / / 

. Length(1ns.) v Y k 
Width(lns.) Y x ?- 

RunTime &! 6v 6 J  

Diameter(1ns.) A 4/7- 

End Of Run Summary 

I 
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Louisiana Pacific Corporation PACE Incorporated 
Sagola, Michigan February 25,1992 
PACE Project No. 9201 08.402 

APPENDIX A 

FORMALDEHYDE CALCULATION SUMMARY 

TEST 3 

Core Dryer Stack 

PARAMETER RUN 1 RUN 2 RUN 3 

Sample Duration (Minutes) 

Barometric Pressure (inches Hg) 
Static Pressure Of Duct (Inches H 2 0 )  
Absolute Pressure Of Duct (Inches Hg) 

Meter Coefficient 
Pitot Tube Coefficient 
Nozzle Diameter (Inches) 
Area Of Nozzle Opening (Square Feet) 

Average dAP 
Average AH 
Average Stack Temperature ( O R )  

Average Meter Temperature ( O R )  

Meter Volume (Cubic Feet) 
Dry Standard Sample Volume (Cubic Feet) 

Collected Condensate Volume (mls) 
Volume Of Water Vapor (Standard Cubic Feet) 
Moisture Content Of Flue Gas (% v/v) . 

64 

28.5 
0.73 

28.55 

1.001 
0.831 

0.21 
0.000241 

1.2023 
1.54 

707.25 
522.88 

44.03 
42.56 

238.0 
11.20 
20.84 

64 

28.5 
0.73 

28.55 

1.001 
0.831 
0.21 

0.000241 

1.2026 
1.54 

521.00 

44.35 
43.03 ' 

244.0 
11.49 
21.07 

. 708.38 

64 

28.5 
0.73 

28.55 

1.001 
' 0.831 

0.21 
0.000241 

T.2021 
1.53 

708.25 
51 9.41 

44.07 
42.88 

223.0 
10.50 
19.66 

Source Gas.Velocity (Feet Per Second) 82.1 82.2 81.9 

lsokinetic,Variation (%) . . . . . .  
99.6 101 .o 99.2 

. .  . .  





. .  





I 
I: 

I 
If 
I 
I 
I 

I 
I 
I 

A I R  S A M P L I N G  D E P A R T H E N T  *.,,....,,, 

8 .  
. .  . .. 
.. .... . Field Computer Summary 

. .  .. 
Operator 

_.  .. Sampling Location: 
Date of-Test: ' ' ' I - 29 ' - 9  2 
TestNumber: . . 2, . .  . 

Lu r 4 d.-.ur s L k  
. ... . 

~ . ., .. . .  .... 

. .  

. .  

- 

.. 
i._ .. . .  
:,. 
. .. - .. . ,. .. . . :: ... . 
:,..: 

- 1:. ,.. .. , . .. . 

Initialization 
Parameters 

.1 : 
. . I  .... 

.. ..: . . 
:. . 

. : .  , 
, . . ! .,. L. .. !, 

. .  
. .  . 

. . . ,  
i .  . , 

':. '.. . , . , . . . . .e-..., :.:: ./ dd , , _ . : _ .  ~ .,:. ~ .. . 
Meter Coef. - a = 0 

Orif. Coef. - AH@ = AXEL 
Pitot Coef. - cP = ,& 
Nozzle Dia. - Dn = tz/O 
Bar. Pres. - Pb = zem 
TirneIPoint -AT = 4 
Moisture Content = 2' 
% Oxygen - - / Y  
Meter Temp: - t = w 
Static Pres. - Pg = f ., 73 

:' .' ... 

I Run Specific Input Parameters 

End Of Run Summary 

Run'l m w BuLl 



Louisiana Pacific Corporation 
Sagola, Michigan 
PACE Project No. 920108.402 

PACE Incorporated 
February 25,1992 

APPENDIX A 

FORMALDEHYDE CALCULATION SUMMARY 

TEST 3 

Thermal Oil Heater Stack 

PARAMETER 

Sample Duration (Minutes) 

Barometric Pressure (inches Hg) 
Static Pressure Of Duct (Inches H20) 
Absolute Pressure Of Duct (Inches Hg) 

Meter Coefficient 
Pitot Tube Coefficient 
Nozzle Diameter (Inches) 
Area Of Nozzle Opening (Square Feet) 

Average dAP 
Average AH 
Average Stack Temperature ( O R )  

Average Meter Temperature ( O R )  

Meter Volume (Cubic Feet) 
Dry Standard Sample Volume (Cubic Feet) 

Collected C~ndensate~Volume (mls) 
Volume Of Water Vapor (Standard Cubic Feet) 
Moisture Content Of Flue Gas (% v/v) 

Source Gas Velocity (Feet Per Second) 

lsokinetic Variation (%) 

RUN 1 

60 

28.1 8 

28.1 6 

1.0067 
0.831 
0.302 

0.000497 

0.5777 
1.45 

928.58 
543.1 0 

38.73 
35.84 

136.0 
6.40 

15.1 6 

-0;25 

44.4 

99.3 

RUN 2 

60 

28.1 8 
-0.25 
28.1 6 

1.0067 
0.831 
0.302 

0.000497 

0.5763 
1.49 

927.92 
548.71 

39.43 
36.1 1 

165.0 
7.77 

17.70 

44.5 

102.8 

RUN 3 

60 

28.1 8 

28.1 6 

1 .do67 
0.831 
0.302 

0.000497 

0.5740 
1.43 

923.92 
552.1 5 

38.87 
35.37 

144.0 
6.78 

16.08 

-0.25 

44.1 

99.3 

I 
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'I 
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I 
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Field . . .  .Computer Summary 
. . . . . . .  

. .:.;. , 

Operator 

. .  

.js .Test Number: 7 

. . :. . , ....... ~; . ? . .  

: L . . Initialization 
', : ,.:.:, ;.:. . ; Parameters 

. .  ~. 
. .  .:. . .??A ., . . . . . . . .  

. . .  
, .:< 
I i 
I. .. 
. .  
il?. 
"-,% 
.... 
.- ~ 

-. 1 .... ... .". 
,; : 

/E ,. ..... 

.: .i. 

... . :. ..... . .  .... . . .  . .  . . .  . : . .  . . .  
" ........ ..... 
:-j.-;.- 

Meter Coef. - a = 1. w67 
orif. Coei:- AH@ = 

Pitot Coef. - C, 
NouleDia.-D, = .?OL 

TimelPoint -AT = 2, f 
Moisture Content . = 

Meter Temp. - t = 7' 

= S , Y ) J  

Bar. Pres. - Pb = 2 9,/f 

.j 
% Oxygen = LO 

Static Pres. - Pg = 73- 

. .  
* . .  ,. 

Run Specific Input Parameters 

Grams H 2 0  /,7s &. /qq 
Run Time G d  L 40 . 

L 1-Rndl2-Rect 1 1 

Diameter(1ns.) s, (?7.Jsx L / Z Z ~  
--Length(lns.) 

Width(lns.) 

End Of Run Summary 
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ORSAT ANALYTICAL DATA 
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pace, I . , . .  .... I , .  

v..... .... l...,..“.. 

A I R  S A M P L I N G  D E P A R T M E N T  

EPA Method 3 Laboratory Data Sheet 

\ 

Duplicate 

Average 

Aliquot Volume 
Zero Point 6. ’”’ ml 

Aliquot Volume 
Zero Point ml 

Sample Volume - ml 

Aliquot Volume 
Zero Point 0 . 6 ~  ml 

Aliquot Volume 
ml I?. C’J Zero Point 

,- SamDle Volume - ml 

‘.I. ’3‘‘ 

co2 
Initial Reading - ml 
Final Reading &- ml 

’7 I’d Volume CO 2 - ml 
- % co2 L5P.l 

co2 
Initial Reading - ml 
Final Reading - ml 
Volume CO 2 - ml 

% co2 - % 

% Yo c02 
1 .. - 

co2 
6’. ’2) 

% o r 7  
Initial Reading - ml 
Final Reading - ml 

>-,’.‘, Volume CO 2 - ml 
- % 
.. 

o/o co2 2.6-1’ 

co2 
Initial R e a d i n g s  ml 
Final Reading - ml 

Volume CO 2 2 . L l d  ml 
% co 2 o/o 

-, 

0 2  
Initial Reading= ml 
Final R e a d i n g A &  ml 
Volume o 2 &E ml 
Yo 0 2  3s’. 96 cyo 

+ <& 

- 

0 2  
Initial Reading - ml 
Final Reading - ml 
Volume02 - ml 
% 0 2 - % 

Yo 0 2  % 

0 2  
Initial Reading% rnl 
Final Reading’- ml 
Volume o 2 iZ,L ml 
% 0 2 /* yo 

0 2  
Initial Reading I.”” ml 
Final Reading 2- ml 
Volume 0 2 1 3 2 -  ml 

Ih?O % 0 2 , - % 



-- 

pace@ ............ .............. .-.UI. 
3 

A I R  S A M P L I N G  D E P A R T M E N T  

EPA Method 3 Laboratory Data Sheet 

I 2 Test - Run - 

Duplicate 

Average 
*x.IcxIÎ IIxc" ....... ....-.- .. 

Test i Run 3 

Duplicate 

Averaae 

Aliquot Volume 
Zero Point L J . ' ' ~  ml 

Aliquot Volume 
Zero Point J'. 0~' ml 

Sample Volume /c,?1, ml 

Aliquot Volume 
Zero Point f l . ~ , . ~  ml 

Aliquot Volume 
Zero Point ''.z-,' ml 

co2 
Initial Reading L).y,l ml 

;./I? Final Reading - ml 
3.lP Volume CO 2 - ml 

Yo c02 3 A %  

co2 
Initial Reading 2%- ml 
Final Reading ml 
Volume co 2 2% ml 
Yo co2 yo 

Yo c02 i . / U  yo 
~~ 

co2 
Initial Reading mi 
Final Reading k ml 
Volume Co 2 -;Jc ml 
010 co2 & o/o 

co2 
Initial Reading 2 ml 
Final Reading j . /y ml 
Volume co 2 X ml 

3/L' % co2 - % 

- 

0 2  

Initial Reading ml 
Final R e a d i n g d E  ml 
Volume o 2 /'4u ml 

i Z ? u  yo % 0 2 - 
~ ~ 

0 2  

Initial Reading - ml 
Final Reading ml 
Volume o 2 2 2  ml 
% 0 2 /a yo 

0 2  
Y' //<> Initial Reading _I ml 

Final Reading d- ml 
Volume o 2 / !  ml 
% 0 2 /E yo 

Yo 0 2  1 1 . 9 5  yo 

Comments: 



A I R  S A M P L I N G  , "^ D E P A R T M E N T  

EPA Method 3 Laboratory Summary Sheet 

Project Number Apparatus Identification ," - A 
Sample Type Integrated 0 Grab 

/ 

'Calculate Fo before evacuating any samples. 
discrepancies exist, reanalyze samples. Calculate. Fo as follows: 

Compare F, to.expect,ed. fuel .values. .If. .. 

. .  
20.9 - O h  0 2 

Yo co 2 Fo = 
. .  

. .  . .. - 
Fo Ranges For Common Fuels 

Anlhracile Coal 8 Lignite '1.016 - 1.'130 
Bituminous Coal 1.083 . 1.230 
Distillale Oil 1.260 - 1.413 

1.210. 1.370 Residual Oil 
Wood . 1.000. 1.120 
Wood Bark 1.003. 1.130 

. .  Nalural Gas . '  1.600 . 1.836 
Propane 1.434 .1.586 . 

. .  . - .  Bulane' 1.405. 1.553 

. .  . . .  
. ' Comments . . 

. ,  . .  



1 pace, ............ .......... < . . I l . . I I .  

1) 
A I R  S A M P L I N G  D E P A R T M E N T  

EPA Method 3 Laboratory Data Sheet 

Project Analyst& 
Sampling Location 4 0  L, Analysis Date !- 25 - 45 
Sampling Date Apparatus Leak Check - Pos. 0 Neg. 0 
Project Number Apparatus Identification 0 -&’ 

7 3  

/‘-#2 9 - @q 

. Test - I R u n L  

Duplicate 

I 
Test - l 3 -  Run 

Duplicate ,... 
Aliquot Volume 

‘Zero Point 0-0 ml 

pa Sample Volume - ml 

Aliquot Volume 
Zero Point ml 

,fl.O3 

Aliquot Volume 
Zero Point daa* ml 

Sample Volume e ml 

Aliquot Volume 
Zero Point 0 .0  ml 

Sample V o l u m d G L m l  u3 

co2 
Initial Reading - o a  ml 
Final Reading - 3 4 Qml 

Volume co 2 S ~ C L  rnl 
% c02 -% 3.60 

~~ ~ ~ 

co2 
Initial Reading - $380 ml 

% COZ z o ,  

Final Reading 3 m l  
Volume CO 2 - ml 3.90 

% 

co2 
Initial Reading ml 
Final Reading ml 
Volume CO 2 - ml 
% C O 2  3-*% 

co, 
Initial Reading - Dd ml 
Final Reading a ml 
Volume co 2 3.cp ml 
% co2 - % 

% co:, 3 -=/o 

3 Ob 

0 2  
Initial Reading &$ ml 
Final Reading - ml 
Volume 0 2 

c d 7  

% 0 2  -% 

0 2  
3 .%el 
20% 
7 5 0  

‘I g 

Initial Reading- ml 
Final Reading - ml 
Volume02 L m l  
% 0 2  1- % 

0 2  
Initial Reading- .3.QDm, 
Final Reading y m l  
Volume02 fk’”i 
% 0 2  4% 

0 2  

Initial Reading -3.*ml 
Final Reading 7GZml - 
~ o t u m e 0 2  &!.@ml 
% 0 2 42-kzv0 



poce, I . ' . . , . . . - . .  

I..... .... I...".",. 

I .. 

A I R  S A M P L I N G  D E P A R T M E N T  

Duplicate 

EPA Method 3 Laboratory Data Sheet 

3J Date !- 3. q-, 
Analyst 

Apparatus Leak Check - Pos. 0 N e g . k  
Apparatus Identification 0 - 2 

Project 
Sampling Location 
Sampling Date 
Project Number 

Aliquot Volume 
Zero Point @-?Do 

( O D W  
Sample Volume - ml 

Aliquo\zBr&? 
Zero Point ml 

Sample VolumJ@& 
Test _L Run 3 

Aliquot Volume 
Zero Point ml 

Sample Volume - ml 
Test - Run - 

CO2 
Initial Reading 
Final Reading 
Volume CO 2 

% c02 % 

CO2 
lnrlial Reading &L ml 
Final Reading 
Volume co 2 rnl 

% c02 3., 0% 

Yo co2 2% 
. .  

co2 
Initial Reading - ml 
Final Reading - ml 
Volume CO 2 - ml 
% c02 - % 

co2 
. .  , 

Initial Reading - ml 
Final Reading - ml 
Volume C0.2 - ml 
70 c02 - % 

% 

. . .  

. .  

. .  
Yo c02. 

Initial Readi 

Volume 0 2 
% 0 2  B O I O  

I., 

0 2  
Initial Reading L 
Final Reading a ml 
Volume02 - /7ra ml 

& 7.23  10 % 0 2 

5 0  0,' ~ LLE 010 
0 2  

. .  - .  

Initial Reading __ ml 
Final Reading - ml 
Volume02 -mi 
% 0 2  - % 

0 2  
Initial Reading - ml 
Final ReadLng __ ml 
Volume02 -ml 
-/e 0 2 - % 

Yo 0 2  % 

Comments: 



1 
A I R  S A M P L I N G  D ' E P A R T M E N T  

Comments 

EPA Method 3 Laboratory Summary Sheet 

F, Ranges For Common Fuels 
Anthracne Coal 8 Lignile 1.016 - 1.130 
Bituminous Coal 1.083 - 1.230 
Distillate Oil 1.260. 1.413 
Residual Oil 1.210- 1.370 
Wood 1.000 - 1.120 
Wood Bark 1.003. 1.130 
Natural Gas 1.600. 1.836 
Propane 1.434 - 1.586 
Butane 1.405 . 1.553 

Project L f I: a 7A Analyst f HLfA 1 
Sampling Location L d C  fib'# 3 i a . k  Analysis Date /-dF-gz- 

Project Number Apparatus Identification *- 
Sampling Date / - J " - ? - 7  Apparatus Leak Check - PO~.- #- Neg. - 6' 

Sample Type t?l Integrated 0 Grab 

Calculate F, before evacuating any samples. 
discrepancies exist, reanalyze samples. Calculate F, as follows: 

Compare F, to expected fuel values. I f  

20.9 - % 0 2  

% c02 
F, = 



pQce, ............ .... Y...".lL.Y.. 

A I R  S A M P L I N G  D E F A R T M E N T  

EPA Method 3 Laboratory Data Sheet 

Project Lf $6 L A 6  Analyst L L o  e Al 
1-7  9- q L  Sampling Location ''L9,Z Pver- vi/& Analysis Date 

Sampling Date I--,? ?*-? Apparatus Leak Check - Pos. d- Neg. & 
Project Number Apparatus Identification f /  -2, 

Test L L  Run A 

Duplicate 

Average 

Test 2 Run I 
. . . .  

Duplicate 

Average 

Aliquot Volume 
ZerO Point o,o/;~ ml 

Aliquot Volumq 
8. @-h-. ml Zero Point 

Qn .f3 
Sample Volume /-'mi 

.. ,.. < '  ' .* ' ,  , , 

. . . . . . . . . . .  ~..'.-, ... ,, . . .  

Aliquot Volume 
Zero Point A X L  ml 

Aliquot Volume 
Zero Poin! ml 

0 .SO 

CO.2 " '  0 2  
lnilial Reading & ml Initial Reading'& ml 

Volume co 2 u n i  Volume o 2 &&..mI 
% c02 LE'% Yo 0 2  -a'% 
Final Reading & ml Final R e a d i r i g - d ' m  w r ,  I 

0 2  o.& COZ 
Initial Reading z ' m l  
Final Reading kern1 lnilial Reading- ml 

Final Reading &-.%&I 

co; 
lnilial Reading 9 ml Initial Reading __ ml 
Final Reading A ml Final Reading __ ml 

d. / Volume co 2 - ml Volume o 2 ml 

% COZ - '2. Yo % 0 2 J9- ye 

4% J 

. . . . . . . . .  . .  



i pace, ............ .............. C.Y.. 

1 
A I R  S A M P L I N G  D E P A R T M E N T  

EPA Method 3 Laboratory Data Sheet 

Project /P 5 4  58 4 Analyst f l  p/uch,/ 
,7 Sampling Location K G E  1 / L rzbk  Analysis Date /-l?- ?2, 

d D Apparatus Leak Check - Pos. __ Neg. - Sampling Date 1- 2 P G Z  
Project Number Apparatus Identification Y - L  

Duplicate 

Duplicate L Average 

Aliquot Volume 
Zero Point J#c* ml 

Aliquot Volume 
Zero Point L'~LO mi 

&&,& Sample Volum - ml 

Aliquot Volume 
Zero Point Y ' L D  ml 

Sample Volum -ml kd6 .0d  

Aliquot Volume 
Zero Point ml 

L' , L.U 

.& Sample Volume I ml 

CO2 
Initial Reading E ml 
Final Reading L a ?6 ml 

2 '70 Volume CO 2 rnl 
% co2 Z.Y% 

co2 
Initial Reading ml 
Final Reading 2 ml 
Volume CO 2 25% ml 

% c02 JX?d% 

% co2 -Yo 

CO2 
Initial Reading e ml 
Final Reading %& ml 
Volume GO 2 I 3 20 ml 

.?, 2 0  Yo c02 - Yo 

co2 
Initial Reading L 6) dt5 ml - _ _  
Final Reading 3 rnl 
Volume co 2 I,J ml 
% co2 _I Ye 

,- 1, 
,- . I  & 

0 2  

Initial R e a d i n g z z  ml 

I 7-6 VoiumeO2 A r n l  
/7,d % 0 2  - Yo 

Final ReadingJ- 0' YO rnl 

0 2  
Initial Reading & ml 
Final Reading &&ml 
Volume02 m r n ~  
Yo 0 2  L1-ao/o 

Yo 0 2  / J  YO 

0 2  
Initial Reading rnl 
Final Reading -1 
Volume0 2 ml 
% 0 2 & yo 

0 2  

Initial Reading- ml 
Final Reading w m l  
Volume02 &mi 
Yo 0 2  e yo 

Comments: 

d 
I 
c 
E 
I 
t 
5 
1" 
P 
1) 
@ 
s 
I 
I 
I 
E 
1 
c 



1, . .  

Comments 

..  .. . 

. . .  . .  

A I R  S A M P L I N G  D E P A R T M E N 1  

EPA Method 3 Laboratory Summary Sheet 

Fo Ranges For Common Fuels 
1.016. 1.130 Anthraclte Coal 8 Lignite 
1.083 . 1.230 Bituminous Coal 

Distillate Oil ---1.260. 1.413 
1.21 0 - 1.370 Residual Oil 

Wood 1.000.1.120 
1.003. 1.130 Wood Bark ' 

Natural Gas 1.600-1.836 
Propane 1.434 - 1.586 
Butane 1,405 . 1.553 

. , .. . .  
Calculate Fo before evacuating any samples. 
discrepancies exist, reanalyze samples. Calculate Fo as follows: 

Compare Fo t o  expected fuel values. If 

. . .  

20.9 - Yo 0 2 
F, = 

o/o co i - 



! 
f 

, pace@ , . . . , . . . . . I .  ....... Y.... C.Y.. 

A I R  S A M P L I N G  D E P A R T M E N T  I 
EPA Method 3 Laboratory Data Sheet 

d !?&.&/ 
I Analyst 8 /3 /?A 

Project LP&& 
Sampling Location A LJ'q Analysis Date 
Sampling Date I /?  3 h 
Project Number z&Y (0 422 Apparatus Identification 0 - 2 

Apparatus Leak Chedc - Pos. O. 0 Neg.O- 

.Test -8- Run 0 
Aliquot Volume co2 0 2  

Zero Point a ml lntial Reading 8 m  - ml lnlial Reading - D a  rr 
Final Reading ml Final Reading &@n- 

Sample Volume /COL Voturne co 2 &mi Volume o 2 mrn 
% c o 2  B Y o  Y e 0 2  mfP>./, 

Duplicate 

Average 

Test -& Run -I!- 

Duplicate 

Average 

Aliquot Volume co2 0 2  
Zero Point ml Initial Reading a m 1  Initial Reading mrn 

Final Reading B m l  Final Reading H?o, 
Volume co 2 1 3 m I  Volume o 2 - Sample Volume -1 23.Q 
% c o 2  L L / *  % 0 2 m/o 

Final Reading - 



............. pace@ 
e................ ".. 

A I R  S A M P L I N G  D E P A R T M E N T  

EPA Method 3 Laboratory Data Sheet 

Duplicate 

Average 

Test - 67 Run - 3 

. .  

Duplicate 

Average 

Aliquot Volume 
8.a ml Zen, Point 

Aliquot Volume 
Zen, Point L!LZL ml 

I C O Q  Sample Volume - ml 

. Aliquot Volume 
Zen, Point 2. (7 ml 

L? 
?. AD 

co2 
Initial Reading - n 
Final Reading - n 
Volume co 2 -Z..sF n 
% c o 2  

c o 2  
lnilial Reading - d a  IT 

Volume CO 2 - 4: CO m 
Final Reading m 

4: % c o 2  - 

c o 2  

Initial Reading m 
Final Reading - 7. ml 
Vobme CO 2 I. Gd) mi 

= '0 % c o 2  IC % 

0 2  
Initial Reading - 9. am 

20 zo, Final Reading - 
Volume02 &-Z% 
% 0 2 yL4 

0 2  

Initial Reading fi$o m 
Final Reading a& 
vo lume02  / o m  
% 0 2 /c7.TP/o 

... 

0 2  
Initial Reading - 9in ml 

@3. %Iml 
Volume02 - //. 741 
Final Reading - 
% 0 2 yo 

Comments: 



PARTICULATE ANALYTICAL DATA 

I 
1 
1 
c 
I 
I 
1 
1 
I 
P 
I 
f 
1 
E 
I 
I 
I 
I 
I 



Organic Condensibles I 
Project L P S a  q o / ~  Analyst 3.0 L 

Sampling Date /- d 8- h Sampling Reagent nz .I Test Number LDMS Entry initials - 
Project Number 9 2  0 3 n . 3  .yj7 LDMS Validation Initials - 

J7a L X  
9 ~r Analysis Date@) 2 - 1.3 - 7 2  

Daterrime 2 - / / - 9 2  8:oo 

Gross Weight l/j 8 ,  /3 7.59 g 

Avg.GrossWt. f 2 ? . 6 7 9 ' ?  g 

Dish Tare Wt. /~?'.cL.7+'5 g 
Difference 9. U'iCj'J g 

Transfer "Condensible Organic 
Wt." to Box Number 1. 

Avg. Gross Wt. 99. 5 /  s * l  g 
Dish Tare Wt. 39. 3 - 0 / 6  g 

9 Difference L) , 0 I -7 

Condensible 
Organic Wt. 0. i: 1 . 5  '7 g 

Transfer "Condensible Organic 
Wt." to Box Number 2. 

wc 2 m 1 g  

Sample No. 23-L' 7 6 
Run Number 7; ? 

Dish Number 25 
V3L  LJ20 

Daterrime 2 -  / O  -92 4 . r r  

Gross Weight 59 Vi'1.3 g 

Avg. Gross Wt. 77. 5'2 f3  
Dish Tare Wt. cJ9. I 7.4. 9 5 

<I. L,! .L.9 Difference 

g 
9 

- 9  

Condensible 

9 Organic Wt. 2. k 0 

Transfer "Condensible Organic 
Wt." to Box Number 3. 

wc 3 ( 0 . ] g  



II 
@ I  

I I 

I '  Sampling Location 30, A c e  r e  Orj,c.r , Analysis Date(s) - 7 2  I 

I' 

I N O R G A N I C  L A B O R A T O R Y  

............ ..................... pace, 
EPA Method 5 Particulate Gravimetric Sheet 

Particulate In Probe Wash 

Project L-P ryaoo / G< Analyst (3 D L  
S/%Ck 

Sampling Date 
Test Number LDMS Entry Initials - 
Project Number 32 q20,7 ' 3-1 7 LDMS Validation Initials - 

1 - 4 8 -  55 Cleanup Reagent(s) ,&p 7od 

PW 3 m g  

~ 

Sample No. 13 50 5.0 

RunNumber 
Dish Number i3 ,VP 

Reagent Vol. 50 m 

? Y 

- 
Blank Weight .9 

Particulate In 
Rinse Weight 0 .  '3 .? 7 / g 

Transfer "Particulate In Rinse 
Weight"10 Box Number 1. 

. . . . .  

Sample No. 
Run Number 7~ ,'?2 
Dish Number m /?, 

Reagent Vol. '. T o  ml 

J 50 6 I y 

Daterrime Z - / L . Y L  J : , &  

Gross Weight 7. 9371  g 

Avg. Gross Wt. I f l7 ,  7.32'9 g 
Dish Tare Wt. / I :  7. 7/03 'g 
Difference 4,0296 g 

Blank Weight - 9 

Particulate In 
Rinse Weight 0. 0 2  si/, g 

Transfer "Particulate In Rinse 
Weight" to Box Number 2. 

PW 2 I e ,  oL $6 1 9  
. . . . . . .  . . .  . . . . . .  

Avg. Gross Wt. 3 9 I O  g I' - 

E Dish Tare Wt. ?.5.?/ g 
Difference 4 .  Or39 g 

- 
Blank Weight 9 

I Particulate In 
Rinse Weight c ,  02 3') 9 - 

I Transfer "Particulate In Rinse 

1 Weight" to Box Number 3. 



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

. .  ,: . 

... . _. . .. ...... . .  

. . .  . . .  . . . . . . . .  ............. I .. . .  . . . . . . .  . . , .:: ' :......i.:.-;.7... ~ 

. .  . .  

. . . .  .- . . . . . . . . . .  
parti&.late On . .  ,:.,-- . . . .  ": . .  
. . . . . .  . .  . . .  . . . . .  

1 -  

. -. , 

Filter >,: . . . . . . .  Weight' ' '  0. 0996' . . .  7 9 
. .  

Transfer "Particulate On 
Filter Weight" to Box Number 1 

Sum particulate weights from 
each box labeled "1" and 
record in box.labeled "T1 ." 

AF 1 [mJg 

. . .  . . .  . . . .  . . . . .  . . . . . . . .  . . .  . . . . .  . . . . . . . . .  >,; ,: 
: . . ,  . .  

. .  
. . .  Particulate On 

.Filter.Weight ' 0. 08/5 
. .  . .  

Transfer "Particulate On Particulate On 
Filter Weight" to Box Number 2. Filter Weight" to Box Number 3 

Sum particulate weights from 
each box labeled "2" and 
record in box labeled "T2." 

Sum particulate weights from 
each box labeled "3" and 
record in box labeled "T3." 

I 

. . .  1 



pClce0 I N O R G A N I C  L A B O R A T O  a ..,....... I ,  

I., .,,.... 11 I 8  ....* 1 1  

EPA Method 5 Particulate Gravimetric Sheet 

Sampling Date 
Test Number 
Project Number 9 1 * z a 3 ,  5 1  7 

1- 2 9 - 72 

Wet Catch 

Type: 0 Organic Condensibles (Extract.) 
0 Inorganic (Residual) 
0 Other 
0 Retain For Further Analyses 
HJ- 

Reagent 1 3 1  
Volume C / O 0  ml 

Datenime 2-10 - 9 2  ‘ j : u c  

Gross Weight 11.7. / 5 0 0  9 

Daterrime 2 - / I  -CjL B!OO 

Gross Weight // 2. / -? Y 4 9 

Avg. Gross Wt / z  9 7 9 
9 
9 

Dish Tare Wt. j13. /a  
Difference 0. u 9 0 9  

I ,  
Probe Wash I 

Type: Gravimetric 
0 Other 
c] Retain For Further Analyses 

6 4  



I N O R G A N I C  L A B O R A T O R Y  

EPA Method 5 Particulate Gravimetric Sheet 
Organic Condensibles . .  

Project L p  LT r i a n / a  Analyst D D L  

Sampling Date . 1 - 2  9 -  93- Sampling Reagent Oi 
Test Number 

Sampling LocationJuAc e / P o l e  5Tu c / i  'Analysis Date(;) ' .2?':/'/- 72 

LDMS Entty 2 - H - 9 2  ' Initials ~ 3 0 ~ -  

LDMS Validation Initials 
. .  . . .  

Project Number 9-70 b7035/7 

Avg. Gross W t . M  g n :  1 932 

10 6, . /'B38 g Dish Tare Wt. 

Difference g 0 , 0 0 9 ~  

Blank Weight 9 YL:. 6 

Condensible 
Organic Wt. 0 G / I  q,Y g 

Transfer "Condensible Organic 
Wt." to Box Number 1. 

BATCH /885Lf 

Sample No. J s o / -  7 
Run Number 72 31 
Dish Number eu-1 
Y O /  350 

Datemime 2-7-92 7S.Y.5 

Gross Weight 1 / 5 3  5-596 g 

Condensible 
Organic Wt. 0 ,  <'IC 7.5 g 

Transfer "Condensible Organic 
Wt." to Box Number 2. 

~ 

Sample No. d503.3 
Run Number 7-3 R3 
Dish Number a2 
yo I 3 5 0  

Daterrime 2-7-92 7.'+'5 

Grossweight 97-  5 9 i 8  g 

2 - 7 - 7 2  2:oo Daterrime 
Gross Weight . .  5.853 g 

Avg. Gross Wt.. -9 9. -5 . f50  g 

. . .  
. .  . . .  . .. ~. . 

. .  . . .  
Dish Tare Wt. ?'?' . .T7Y? g 

Difference I t  g 0.  4 / 0 1  

Blank Weight ?a.  W E  6 Q 

Condensible 

9 Organic Wt. . ,  - L! 0 S? 5 

Transfer "Condensible Organic 
Wt." to Box Number 3. 



I 

I N O R G A N I C  L A B O R A T O R Y  c 
EPA Method 5 Particulate Gravimetric Sheet 

Particulate In Probe Wash 

v I 
1 
I 

Project LP S a w L a  Analyst 130 c 
Sampling Location \yadk.-  Core  ~ : G L I C  Analysis Date(s) 2 -/'/-Liz 

9 
Sampling Date 1-2 9 - 7.2 Cleanup Reagent(s) ~ J L ' E  

Test Number LDMSEntry . 2 - ' q - i 2  Initials 
Project Number 920 203, 5' 7 LDMS Validation Initials - 

Sample No. 3q99.1 
Run Number 72 4, 
Dish Number I O  

Reagent Vol. Fa rn! 

Avg. Gross Wt. qz '/-7? 5 g 
Dish Tare Wt. 73. 47' 7 7 g 
Difference .?. o /  / .? g 

9 
- Blank Weight 

Particulate In 
Rinse Weight :?. / j / /  8' g 

Transfer "Particulate In Rinse 
Weight" to Box Number 1. 

Sample No. ~3.5 b i .  7 

Run Number T? ? L  
Dish Number 3 6  
Reagent Vol. iJ5 m 

2- / / -  91 Y:oE Daterrime 
Grossweight / f i o . r i ' j 3  g 

- 
Blank Weight 9 

Transfer "Particulate In Rinse 
Weight" to Box Number 2. 

Sample No. 3503.3 

Run Number 2 3 

Dish Number MF' 
Reagent Vol. 160 m 

- 

9 
- Blank Weight 

Particulate In 

Rinse Weight ' 7 r l  9 

Transfer "Particulate In Rinse 
Weight" to Box Number 3. 

I 
I 
I, 
IE 
I 
I 
I 
I 
t 
I 

d 



. . .  . I N O R G A N I C  L A B O R A T O R Y  

. . . . .  

Avg.. Gross Wt. 0.732 7 8 
Filter Tare'Wt. 0. d'a'/r/q E 
Difference ..  0.07 S'3'/ E 

. ,,; ........ ..: ' . '~ 

. .  . . . . .  . . .  . . . . .  , i: . . . .  

.~ . 

Filter Weight 

'Tra'nsfer "Particulate On 
Filter Weight" to Box Number 1 

' o ~ ,  0 '-/ S'3q E 
. . .  

. .  . .  

'Sum particulate weights from 
each box labeled "1" and 
record in box labeled "Tl." 

. .  

Gross Weight.. 0.73'f77 g . . . .  . . . . .  . .  ........... . . . . . . .  .,.>:- ;..> 
. . . .  ..... . .  

. .  .. : 

Transfer "Particulate On 
Filter Weight" to Box Number 2 

Sum particulate weights from 
each box labeled "2" and 
record in box labeled "T2." 

AF 2 m ] g  

Total T2 -1 g 

. .  
-Initials L 

* . / : .  

:: .:. i',. . ' .. . .  

S u m  particulate weights from 
each box labeled "3" and 
record in box labeled "T3." 

AF 3 ( n . 1 ~  

Total T3 I . 0. / O t / O l  I c . .  



.. . 

I N 0 R G A N I C- L A  B 0 R A T O  pence, , . , . . e  , , . . , .  

I 1.,.,,,...11II , . . L I * .  

EPA Method 5 Particulate Gravimetric Sheet 

I 

I 

Reagent Blanks 

Project 1 /J 00  ~4 Analyst 50 I. 
v 

Sampling Location SL- &e / C o r e  I ~ ~ / l r w  
Sampling Date 1-2 7 -  7-Z' 
Test Number 
Project Number 920 203 5'7 

Analysis Date(s) 2'?-/./. 92 

I Wet Catch 

Type: Organic Condensibles (Extract.) 
Inorganic (Residual) 
Other 

0 Retain For Further Analyses 
4Y 

Reagent ai 
ml Volume 4 5 0  

Dat e f l i  m e 2-7-41 7 . 4 5  

Gross Weight / C Z .  3 .'I 50 9 

Probe Wash 

Type: Gravimetric 
0 Other 

Retain For Further Analyses 

, 

, 
5 p  

A 

Reagent "ce70h'2.  

c Daterrime 2-''- 72 3.  c c  

Gross Weight 7850  9 

Avg. Gross Wt. / C L .  7 7 7 4 
Dish Tare Wt. /C6. 7.7 7 0  
Ditference - c. O O C I  

' g  c - Blank Weight 



...... 
I....) ,.-3.. 3 :?. 
. .  .... 

; . A .  .:. , - ..... . .  

p a c e  . . . . . . . . . . . .  ..................... 
I N O  R G A N  I C  L A B O R A T O R Y  

' EPA Method 5 Particulate Gravimetric Sheet 
Particulate In Probe Wash 

Transfer "Particulate In Rinse 
Weight" to Box Number 1. 

I9 . .  P VJ 1 
. . . . . . . . . . . . . . . . . .  

.i,-' 7/' ,r /L! y,: 
.- 

Sample No. ~?.9-&7, 3 

Run Number .' 2 .?'T 

Dish Number I i  

Reagent Vol. .? :: m 

- 
~ 

Particulate In 
. . . . .  

Rinse Weight ' ,  - - -- 9 

Transfer "Particulate In Rinse 
 weight"!^ Box FJumjer 2. 

'7 

Particulate In 
., : . .  <- ' 

Rinse Weight . . i 9  

Transfer "Particulate In Rinse 
Weight" to 6ox Number 3. 



I N O R G A N I C  L A B O R A T O R  P pace, , . , . , , . . , ,<,  
I., .,,.., . I ,  , I  .1.*111 

EPA Method 5 Particulate Gravimetric Sheet 

4 Reagent Blanks 

Project Number P20 -70.3. 3-1 7 

Wet Catch 

Type; 0 Organic Condensibles (Extract.) 
0 Inorganic (Residual) 
0 Other 
0 Retain For Further Analyses 

Reagent 
Volume ml 

DateKirne 

Gross Weight 9 

Datemme 

Gross Weight 9 

Avg. Gross Wt 9 
Dish Tare Wt. 9 

’ Difference 9 

Blank Weight 9 

Probe Wash 

Type: Gravimetric 
0 Other 
0 Retain For Further Analyses 

ATP 

Reagent J ~ , C  < To PJ e 
Volume / l i  5 ml 

DateKirne 2-/.?- 4.2 4:rcr 
Gross Weight I-. 7.57a 9 

Datemrne 2- 1 3 -  72 Y: 0.c 

9 Gross Weight 7 7 7 5  

Blank Weight - ,’’ ’ ’j ’. 9 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
1 
I 



I- 

I N O R G A N I C  L A B O R A T O R Y  

EPA Method 5 Particulate Giavimetric Sheet 
Organic Condensibles 

Project L P dSaGn d iL .. . Analyst 

Sampling Date 1 -2 7-  9 2. Sampling Reagent J F  

Test Number LDMS Entry 2-/3- q-7 Initials ADL 
Project Number LDMS Validation Initials - 9-?Q 203. 5-17 

Sampling Location \.?'iL P f'ac e- D P U  e r 9 a c C  Analysis Date(s) 2- (3 -5'2 

Blank Weight 9 - <.. ';?c .i. 

Condensible 
., c. 

Organic Wt, 9 ,'..'. 2 .; . L 

Transfer "Condensible Organic 
Wt." to Box Number 1. 

Blank Weight - " l . s ? f l ? ~ :  9 

Transfer "Condensible Organic 
Wt." to Box Number 2. 

Condensi ble 

Organic Wt. 0 .  5 2  9: 9 

Transfer "Condensible Organic 
Wt." to Box Number 3. 

3 WC , .. n 
? 
n 



pace . . . . . . , . . ,  I .  

I., ....... I, .. ... L I T .  

Weight" to Box Number 3. 

I 
I N O R G A N I C  L A B O R A T O R Y  

Sample No. 
Run Number / ,  ,<. 
Dish Number / J  

Reagent Vol. 1L-T: mi 

-?+ 26 I 0 
- 

Particulate In 
-. 

9 
Rinse Weight ' .  ' . . ., . 

Transfer "Particulate In Rinse 
Weight" to Box Number 1. 

. -. ~. Daterrime - . ,  

Gross Weight 9 .. ' ' ' ?..' 

9 
- Blank Weight 

Transfer "PaniculaIe In Rinse 
Weight" to Box Number 2. 

PW 2 [ T I g  

Reagent Vol. / < ?  5 

9 
-- Blank Weight 

Particulate .In I1 
, ;-. :., . j  Rinse Weight 

Transfer "Particulate In Rinse 



. . .  . .  

. .  . . . . .  .......... i . :.>, 
. . . . .  

Run Number? . .  :*7,',", . .. -. 
Filter Number'. ' '22 13 
: . . . . . .  :- . . .  : : ....... 

. . . . .  . . . .  ......... . .  .: . . . . . . . . . . . . . . . .  :% ..... 

..... . .  .~ ;_ 

~. . .  , . .  

. 
. . . .  ....., . . . .  . . .  . . .  . - .  : .. . .  

Daterrime. ' 2-6 - 92 2 ; 3 0  

G-ross Weight ' 0,7'l&'Z ' g  

Avg. Gross.Wt. 0.7'1878 g 
.Filter Tare Wt.; 6. 6 96 q f  ' g 
Difference .: 0. 052.30 ' g 

. .  

. . . . .  .... . . . . . .  . . . .  . .  
. . . . . .  . . .  . . . .  . . . . .  . . .  . .  . . . . .  ,. :: . I . .  

Particulate On 
.Filter Weight 

Transfer "Particulate On 
Filter Weight" to Box Number 1 

. . . -, .~ . .  

. . . . .  . .  ... . < I .  . . . . . . . . .  , . .  
- .  ...... 

Sum particulate weights from 
each box labeled "1" and 
record in box labeled "Tl." 

..... 

. .  

Date/Time : -2 -7-92  3:30 
Gross Weight :. 0.75043 g 

. . .  . .  . .  

Avg. Gross Wt 9 6.7 5of'd . . .  
Filter Tare Wt: 0. 6 9 3 8 9  g 
Difference' ' ' "d. 6.5656. g 

. .  

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

Particulate On i-? :, .: 
Filter Weight 

Transfer "Particulate On 
Filter Weight" to Box Number 2 

9 0, 0 56 '76 
. ,  . . j .  . . .  . .  

. .  

S u m  particulate weights from 
each box labeled "2" and 
record in box labeled "T2." 

AF 2 m ] g  

Total T2 [=I g 

. .  
Particulate On 
Filter Weight' to Box Number 3 

S u m  particulate weights from 
each box labeled "3" and 
record in box labeled "T3." 

AF 3 [ m ] g  



pttce, ..,...... I , .  

, , . , . , , . . . . , I  .I ..... I .  

m I N O R G A N I C  L A B O R A T O  

EPA Method 5 Particulate Gravimetric Sheet 

Reagent Blanks 

Project Analyst 
Sampling Location Analysis Date(s) 
Sampling Date 
Test Number 
Project Number I 

Wet Catch 

Organic Condensibles (Extract. 
0 Inorganic (Residual) 

0 Retain For Further Analyses 

. Type: 

. 0 Other 

q Y  
Reagent D i  

ml Volume ./ 50 

Daterrime 2 - 7 - 9 2  =.' c, c 

Gross Weight io.>, 3 3 Y 9 

Probe Wash 

Type: Gravimetric . 

Other 
Retain For Further Analyses 

a5 

Volume '3  0 

Daterrime .!?- 7 - '? 7, 7 '0.5 

7 . c  Dat efr i  m e 
Gross Weight "6 38 

2- 7 - i J .  

3 

Dish Tare Wt. /'5. 3cJ 93 
Difference 5 ' G 7  - I ,  

- - Blank Weight 

. . .  . 



,.., . . . 1- - "  

, .  Organic Condensibles 
. .  

Analyst. B D L  Project . .  . LP 
Analysis Date(s) . ' .Z - 1-3.- 7.Z 

Sampling Date 1-2 9 - Y2 Sampling Reagent D z  1 TestNumber ' ' ' ' LDMS Entry .2-'3- 7.z Initials 
LDMS Validation Initials - Project Number 9J 0203.3-17 

i 
I 
I 
I 
I 
1 
II 
1 
I 
I 
I 

Condensible 
;4 ,'..,,,, -3 

Organic Wt. 9 

Transfer "Condensible Organic 
Wt." to Box Number 1. 

347CH l O / 8 8 (  

Sample NO. 3 q 9 . 5 ,  9 
Run Number 72 h'2~ 

Dish Number 50 
Voi 350 

Daterrime 2-7-42 7 : y 5  

Gross Weight lI.5. 2 7 7 7 g 

Date Kime 2- 7- 72 z :U@ 

Gross Weight //3-. 2 ?7*' g 

. , . . .  . 1 .  

Avg.,Gross Wt. 2 7 76 g 
Dish Tare Wt. 115, 3x13 g 
Difference 0; 4 1  3-3 g 

Condensible 

9 Organic Wt. ( ' .  .''/"7 

Transfer "Condensible Organic 
Wt." to Box Number 2. 

wc 2 W ] g  

Avg. Gross Wt. / / Z . ' 7 2 0 3  g 
Dish Tare Wt. 112. 70 3'3 g 

9 Difference . C!. OIL3 6 

Condensible 

Organic Wt. ( 1  i) I !, 9 

Transfer "Condensible Organic 
Wt." to Box Number 3. 



. pace ,.,,..... I , .  

1.I .,,.. ..,I .. ,..,,,. 
I N O R G A N I C  L A B O R A T O R Y  

EPA Method 5 Particulate Gravimetric Sheet 
Particulate In Probe Wash '.. 1 

I 
I 

.- Project i P .~o-<o id- Analyst L%?L 

Sampling Lo~a t ion~$+ '~z<~-  ( 2 ; ' ~  c /' :sTacC Analysis Date(s) ,? -/..? - !.? 

Sampling Date /-.J 9-  72 Cleanup Reagent(s) . ,  -, 'n - .:' .. 

Test Number LDMS Entry Initials __ 
Project Number '%GL?O 3 .  5; 7 LDMS Validation initials - 

PW 1 I 7 ; g  

Sample No. 3 Y 9 5 .  7 
Run Number 3 .?,, 
Dish Number ?fQ 

Reagent Vol. ,' 5 c m 

- 

Blank Weight .--. -- 9 

Particulate In 
I ,  . . . : <  ' 

Rinse Weight - s 

Transfer "Particulate In Rinse 
Weight" to Box Number 2. 

Sample No. 
Run Number 7 7  q z  
Dish Number 27 

Reagent Vol. =IC 8 ml 

7 -/? 7. 5 

i <, ..,; 7 +-,, Avg. Gross Wt. . . . . L  9 

Dish Tare Wt. P.  / 5  '2 g 

9 Difference 

C,- c 

' . , j ; r .  

9 Blank Weight '- 

Particulate In 
. . .  . .  

9 Rinse Weight . , . .-, 

Transfer "Pmiculate In Rinse 
Weight" to Box Number 3. 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 2 

* 



I N O R G A N I C  
. . ,  

. . . . . .  

. . ~. ,Sample No:- 'd'q ?.3+2 . -  

,Run Number: G 21 " '*., ...... 

Filter.Number d / 9 /  . '  ... 

. . . .  

DatelTime 2 - h  -92 1!;70 

Gross Weight I6.72 763 .g 

Avg. Gr0s.s Wt. Oe7z462' g 
Filter Tare Wt. 8- 6 Ph33 ' g 

. . . . .  

Difference 5.0282.9 g 
. .  ........ . , i . , ,  , ::; :. . ': , , . ' ..:i 

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

. .  
. . .  .~ - 

- <  . . . .  ,Particulate On . .  , ' , . 

Filier'Weight 0, 02 x29 9 ... . .  . . . . . .  .: . . .  . . . . . .  . .  . . .  

Transfer "Particulate On 
Filter Weight' to Box Number 1 

Sum particulate weights from 
each box labeled "1" and 
record in box labeled "T1 ." 

AF 1 m j g  

Total TI mJ g 

. .  .. . . .  . . . .  

. . . . . . . . .  . ., Particulate On . .  

'Filter Weight b ' h o  5 7 g 
. . .  

Transfer "Particulate On 
Filter Weight" to Box Number 2 

Sum particulate weights from 
each box labeled "2" and 
record in box labeled "T2." 

- 

; L A B O R A T O R Y  
. . . . . . . . . . .  .,.... . . .  

Particulate On 
Filter Weight" to Box-Number 3 

Sum particulate weights from 
each box labeled "3" and 
record in box labeled "T3." 



Reagent Blanks 

Project L P J & O O  l& Analyst 8 D L  
i/ 

Sampling Location S ~ r A c e  oy:.,/* JT a c X  Analysis Date@) z - / j -  y.2 
Sampling Date 
Test Number 
Project Number 

/-27- 52 

I 
920 24.?. 51 7 

9 Difference - 0 0007 

- Blank Weight 9 

Wet Catch 

Type: 0 Organic Condensibles (Extract.) 
0 lnorganic (Residual) 
0 Other 

Retain For Further Analyses 
L/4 

Reagent /3, T 

Volume 50 ml 

Daterrime 3-  7- 9 3. 7 '- 5 

Gross Weight 3 3 5 c  9 

I 
I 

Probe Wash 



Particulate In Probe Wash I 
Project L P . ~ L ~ o L ~ L  Analyst 3 0 L  . .  

. . , , . . . . . .  " .  1 ' Sampling Location Di't;er . fkic i< 

I Test Number LDMS Entry -'3 - 9 2  Initials RDL 

' . 
Analysis Date@) ' 2 '- 13 - 

. .  
- 2 9 - 9 2 .  Cleanup Reagent(s).. e 7ii A) p . .  Sampling Date 

- 

Project Number 920 1_03c 5-/7 LDMS Validation initials - 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Sample No. G'qq4,0 ' 

Run Number 72 

Dish Number Uam 

Reagent Vol. 2 0 ml 

Datemime 2 - 7  27.'0,0 

Gross Weight I n s .  / ~ J O  . g 

9 
L Blank Weight 

Transfer "Particulate In Rinse 
Weight" to Box Number 1. 

Sample No. J q  76.7 
Run Number EJ 8 3  

Dish Number F'@ 
Reagent Vol. J C  m 

Datemime 2-7-92 2:no 

Gross Weight //d,.X740 g 

Avg. Gross wt: ///n. 8718 g 
Dish Tare Wt. / / b .  5 6 a  I g 
Difference ,3, 0 0 9 7  g 

- 
Blank Weight 9 

Particulate In 
Rinse Weight 0 .  ?U 4 7 g 

Transfer "Particulate In Rinse 
Weight'' to Box Number 2. 

I /018805 

Sample No. 35'78, 3 
Run Number G +? 3 

Dish Number L 0 
Reagent Vol.. 25 m 

Datemime I- 7-?a 7: v5 

Gross Weight 4 9 .  L/3-7/ g 

Particulate In 
Rinse Weight U 00 9G g 

Transfer "Particulate In Rinse 
Weight" to Box Number 3. 

PW 3 m J g  



-- 

I N O R G A N I C  L A B O R A T O R  1 
I 

c 

pclcer3 ..,... , . . - * I  

,...*....I*.*. ... I * \ .  

EPA Method 5 Particulate Gravimetric Sheet 
Reagent Blanks 

L P Sa q o / c c  Analyst aDL 
Project d 

Sampling Location D ~ / J  P 3 7 c Analysis Date@) 2 - { J -  72 
Sampling Date 
Test Number 
Project Number 

1 -  2 9 -  '7.2 

92'0 20 3 .  3 - t  7 

-~ ~ 

Wet Catch 

Type: 0 Organic Condensibles (Extract.) 
Inorganic (Residual) 

0 Other 
17 Retain For Further Analyses 

Reagent 
Volume rnl 

Daterrime 

Gross Weight 9 

Datemime 

Gross Weight 9 

Avg. Gross Wt 9 
Dish Tare Wt. 9 
Difference 9 

Blank Weight 9 

Probe Wash 

Type: Gravimetric 
Other 
Retain For Further Analyses 

a5 
Reagent L / c e z c o  

'1 

ml 100 Volume 

Daterrime 2 - 7 - 4 2  7;sr5 

Gross Weight ~''CJ. 3 0 3 q  9 

Date/Time a- 7 -  4 2  . . 7 . ' 9 0  

9 Gross Weight / / ( I .  303 8 

Avg. Gross Wt. )/2. 3 0 J L  9 
Dish Tare Wt. / /" .  7 9 3 9 
Difference - 9 . 9 0 0 7  9 

- 
Blank Weight 9 

I 
I 
I 

~ 

I 

I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 



.- - _. -. 

I N, 0 R G A N I C L A B 0 R A T 0 R Y 

EPA Method 5 Particulate Gravimetric Sheet 
Oiganic Condensibles . 

Project iP J U ~ O  i( cc ' Analyst L ~ D L  '' 

Sampling Location D r y e r  ~ ~ a c <  Analysis Date(s) ' 2-14-  9 2  
Sampling Date 1- d 9 - 7 2  ' Sampling Reagent D Z  I Test Number . LDMSEntry. 2 - ' ? ' - 9 L  Initials BDL 
Project Number pdO=?o 3 ,  5' 7 LDMS Validation Initials - 

I 
I 
I 
1 
I 
1 
I 
I 
I 
I 

-- 

Blank Weight 5* o@O g 

Condensible 
OrganicWt. f l . O I 9 5  g 

Transfer "Condensible Organic 
Wt." io Box Number 1. 

. .  

Avg:Gross Wt. . /oh .  735,? g 
Dish Tare Wt. /oh' 7 6 6  3' g 
Difference 0. e 2 2 4  g 

Condensible 
Organic Wi. 0 I 0 2  71. g 

Transfer "Condensible Organic 
Wt." io Box Number 2. 

Condensi ble 

Organic Wt. ~ 7 -  C z z d  9 

Transfer "Condensible Organic 
Wt." to Box Number 3. 

< s 



1 
I 

I N O R G A N I C  L A B O R A T O R Y  

I 

Sample No. +?.5/'5./ 
Run Number F2 2 )  
Dish Number c A  L 

Reagent Vol. ' 2 5  ml 

Blank Weight 9 
. 

Particulate In 
. .  . 

9 Rinse Weight , '. 

Transfer "Particulate In Rinse 
Weight" to Box Number 1. 

Sample No. ,351'7 

Run Number F? ,'i. 
Dish Number 2 2 
Reagent Vol. ' 3-c mi 

- 9  Blank Weight - . .  

Particulate In 
I I , '  

Rinse Weight . 9  

Transfer "Paniculate In Rinse 
Weight" to Box Number 2. 



. .  

Avg. Gross Wt. 0. 732-88 E 
FjlterTare wt.' 0.  6 9 5 g 9  E 

E Difference 0.03h 99 
. .  . . . . . . . . .  . .  

. .  

Particulate On 
Finer Weight 

Transfer "Particulate On 
Filter Weight" to Box Number 1 

0: 0 3 6  99 ' E  
,. , . . , . .  

... . .  

Surn particulate weights from 
each box labeled "1" and 
record in box labeled "T1 ." 

Total TI -/ 

. . .  . .  . . . . .  

Particulate On 
Filter.Weight. D. 0.5607 .g 

. .  

Transfer "Particulate On 
Filter Weight" to Box Number 2 

Sum particulate weights from 
each box labeled "2" and 
record in box labeled "T2." 

Total T2 [-I g 

. .  

.... 
Gross Weight '0. 7Lf/5? E 

Filter Tare Wt. E 

' 

. . .  

Avg; Gross Wt 
'0 a '6 5'3 97 

9 
. . . . . . . .  . .  . .: .., 

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

Particulate On .. .... 

Filter Weight ' 

-Particulate On 
Filter Weight" to Box Number 3 

'0. Os/ 7 5 9  
I .  . . . . . . . . .  

Surn particulate weights from 
each box labeled "3" and 
record in box labeled '73." 



I N O R G A N I C  L A B O R A T O R  I 
1 
I 

. pace@ .., 1 . . . . 1 1 1 .  

, . . . , , . . . . I ,  . I  ..a , I < .  

EPA Method 5 Particulate Gravimetric Sheet 
Reagent Blanks 

Project ,L f S l L C 3 O L 4 .  Analyst BD L 
u 

Sampling Location &,-e d f y f r  % T& c 4 Analysis Date(s) 1 - I f -  72 

Sampling Date 
Test Number 

1 - d 9 -  5'2 

Project Number 52 3-)03,5-/7 

Wet Catch 

Type: Organic Condensibles (Extract.) 
0 Inorganic (Residual) 

Other 
0 Retain For Further Analyses 

rls 
Reagent D T  

Volume s/co ml 

Avg. Gross Wt //.3. U7 9 
Dish Tare Wt. / /  3 /.? ry 9 
Ditference L 4 "  0 0 0 9  9 

I 
Probe Wash 

Type: [Eil Gravimetric 
Other 

1 0 Retain For Further Analyses 

A r p  

Reagent -/ce 79n e 

h . / e "  Volume 

. .  



l)$acea I N O R G A N I C  L A B O R A T O R Y  - 1 . . . . . . , . 1 1 .  

I., .,,.,..,, ., ,..,.I. I EPA Method 5 Particulate Gravimetric Sheet 
. . .  , . Organic Condensibles . . 1. . . ,. 

. .  
Analyst B O L  ... . Project L P  S a s o L ~ .  

Sampling Location (.ore. 1 -  ~' 

Sampling Date 1- =?8 - '  72 Sampling Reagent *I I Test Number LDMS Entry initials - 
Project Number 9 2  990 3.5/7 LDMS Validation Initials - 

. .. . . .  
T T A C K  Analysis Date(s) .f? - 13 9 2  1 0 , 

I 

. . .  . 

I 
I 
I 
I 
I 
1 
I 
I 
I 
1 
I 

~ ~ 

Sample No. 35'2. 4 
Run Number 2) 
Dish Number T O  a 2 

V O l  350 
Daterrime Z - l O - f L  706 

Gross Weight 7 . 1 4  75 g 

Avg. Gross Wt. /LJ 9. / 773  g 
Dish Tare Wt. 10 9 . /BO 7 9  
Difference L?. o /  ZL g 

Blank Weight YO. Uoo 3 g 

Condensible 
Organic Wt. 0. 01 7 8 g 

Transfer "Condensible Organic 
Wt." to Box Number 1. 

we 1 W ] g  

Dateflime 2 - 1 1 .  4 2  3!46 

Gross Weight /O>-, g 

'Avg. Gross Wt. (0.5. 1'1.2 3 g 
DishTare Wt. 105. 0 9 89 .g 
Difference 

..  

n., 0 / - . 7 9  g 
. .  . 

Condensible 
Organic Wt. 0. C? / .?  I g 

Transfer "Condensible Organic 
Wt." to Box Number 2. 

wc 2 1  0. 0 / 3 /  I g  

Sample No. 3 S / 6 ,  5 
Run Number T/ 2 3 

Dish Number ,?€&' 
V6.L 300 

Daterrime Z - / / - 9 2  T ' o t  

Gross Weight Z 1 z Y  g 

2-11- 92 3. '46  Datemime 
Gross Weight, J l q  2 / 2 8  g 

, ,  

Avg. Gross Wt. PJ# 2 f 2 L  g . .  
Dish Tare Wt. /I./. -70-75 g 
Difference O . L > J L , ~  . . .  . .  

Blank Weight 8 g 

Condensible 
Organic Wt. (.'Ir i,l@ 73 g 

Transfer "Condensible Organic 
Wt." to Box Number 3. 

wc 3 W ] g  



.. 

~ 

I N O R G A N I C  L A B O R A T O R Y  

EPA Method 5 Particulate Gravimetric Sheet 
Particulate In Probe Wash 

Sample No. 1355/,3,J 
Run Number 7, 2, 
Dish Number J 3';. 

Reagent Vol. '5 c: m 

/ 

g Blank Weight -- 

Particulate In 
. : , !> 

9 Rinse Weight > .  . . 

Transfer "Particulate In Rinse 
Weight" to Box Number 1. 

PW . 1 m ] g  

Sample NO. Zs/J .  ? 
Run Number 'i i?,2 

Dish Number Si 

Reagent Vol. ' f2 m 

- 

Blank Weight 9 

Particulate In 
, 1  

Rinse Weight ' 9 

Transfer "Particulate In Rinse 
Weight" to Box Number 2. 

PW 2 -Ig 

.- 
Blank Weight 9 

Paniculate In 
Rinse Weight . '  .- -. -- , ., .. ~ 

9 

Transfer "Particulate in Rinse 
Weight" to Box Number 3. 

1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I ., 
0 
h 



1 , y:;,,::,. ; ..:. 1; ~' ~ . .  

~d&efime ..... 2 4 3 - 9  2 7,'30 

Grossweight' 6.72246 , g  

Avg.,Gross:Wt. ' . U r  0.7224'/ o r ,  g 

. . .  

. . . . . . . .  . .  . .  . , . .  .~.':: .. . . .  . . . . . . . . . . . .  . .  

Filter Tare.Wt.,, ~..&-&%4? 9 . . .  . . .  . .  
Difference . 9 +d+%&+ 

0,O3/ 9 3 .  ; I?.. ~ : . .: . . . . . . . . .  . . . . .  . . . . .  , . . . . . . .  .~ ..... 

Transfer "Particulate-On 
Filter Weight" to Box Number 1. 

Sum particulate weights from 
each box labeled "1" and 
record in box labeled "T1 ." 

0. 6 . 3 )  9 3  
AF 1 m ] g  

. . . . . . .  . . . . .  . . .  Run Number  '.T/ /?7 . . . .  . :.I;< 
.............. -. . . . . . . . . . . . . . . . .  . .  

. . . .  . .  

. . .  . . .  

. .  

.Particulate On 
Filter Weight .. .. .- g 

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

Transfer "Particulate On 
Filter Weight" to Box Number 2 

S u m  particulate weights from 
each box labeled "2" and 
record in box labeled "T2." 

0, 0 2 6 7 2  
AF 2 )v;s_p;-g;fg 

. . .  .;: .... :... ,.,:-~':, :+.;:>?. .' 

Daterime . . .  I . . . . .  ................................. 
' , r-'i .3 .y9:2 ;7;,>4 ., 

. . .  . .  ,Difference'. :;. ;, . ' EL&%-& 5 'g  
. . .  . . .  ~.''~~:.~.o*~.~o-z)i . .  7 ,2 :. . ~ 

. . . . .  . - .  . . . .  .,. . .. ..... . . . . .  ;., : _:. I . . . . . . . . . . .  . . . . . .  .I .. ~ .. 
. .  .. 

~. ,., ~ :, .::. ,<.:.:. . , 

,. 
- . .  . .  
. . . .  . . .  . . ,  . . . .  . . . .  

Particulate On .;. 02) 71 . .:: .: 
. .  ~. 

,Filter Weight :,. Gd-%6kF '-. g 
.' 

. . . . . . .  . I  ~ . . . . . . . . . .  

Particulate On 
Filter Weight" to Box Number 3. 

S u m  particulate weights from 
each box labeled "3" and 
recbrd in box labeled "T3." 

. . '  
. .,. ~. .:;:, I 

. .  .. 
. . . . .  . - .  .. ., . .  

< 
a .  oz 6 7 z. 

AF 31-Jg 
< 

. .  



1 pace, I N O R G A N I C  L A B O R A T O R  I 
,.,...,.. 1 1 .  

,.,. ,,....,,.I ..11.11 I EPA Method 5 Particulate Gravimetric Sheet 
Reagent Blanks 

Sampling Location Core U / - u  r J ~ i c  Analysis Date(s) 1 
Test Number 

Project LP SaqOLk v Analyst au L 

Sampling Date /-22-4L 

Project Number 
I - ?Lo 20 3 . 3 17 

Wet Catch 

Type: 0 Organic Condensibles (Extract.) 
0 Inorganic (Residual) 
0 Other 
0 Retain For Further Analyses 

df 
Reagent DT 
Volume YO0 rnl 

DateKime 2 - I O - 9 2  9 '06 

Gross Weight //.3, 1 3 0 0  9 

Daterrime 2-11- B l O S  

9 Gross Weight / ' ,3,  9 f  

9 
9 
9 

Avg. Gross Wt 11.3.  12 9 7 
Dish Tare Wt. 11.3. 1.7 5; ? 
Difference 0. 000 9 

9 Blank Weight f 0.  000 Y 

Probe Wash 

Type: Gravimetric 
Other 
Retain For Further Analyses 
6 L  

1 
Reagent A c e  70 Id c 

Volume i 0  3 

Daterime %-/ / .  yI. " ' 3 0  

I 
I 
I 



. . . .  . 

.--.. _-.- - ;v&>,:-.. -. . - . . i.. . .. . .. . , . . . 

Particulate In Probe Wash I 

I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
- 

Sample No. 3 513.0 
Run Number 7, 21 
Dish Number .J',2 
Reagent Vol. 20 mi 

Avg. Gross Wt. ?b. 8070 g 
Dish Tare Wt. 96. 30 3 6 g 
Difference I 9,4033 g 

- 
Blank Weight 9 

Particulate In 
Rinse Weight 0- 6'5' .?q g 

Transfer "Particulate In Rinse 
Weight" to Box Number 1. 

8 R T C H  / b  

Sample No. . ? 5 /5. 7 - Run Number / /  21 
Dish Number Fc. 

Reagent Vol. /5 m 

.- 
Blank Weight 9 

Particulate In 
Rinse Weight 0. 00 . S j  g 

Transfer "Particulate In Rinse 
Weight" to Box Number 2. 

Sample No: 
Run Number 2, 
Dish Number R F 
Reagent Vol. 3c ml 

3 5 i  7. 3 

.- 
Blank Lveight 9 

Particulate In 
Rinse Weight 5 .  00 20  9 

Transfer "Particulate In Rinse 
Weight" to Box Number 3. 

PW 3 [ o . ] g  



~ _ _  I- 

_ .  

I N O R G A N I C  L A B O R A T O R  3 
I 

pace, ,.,,.*... I , .  

,,,.,,,...I, .1 11.L11.  

EPA Method 5 Particulate Gravimetric Sheet 
Reagent Blanks 

Sampling Date i - 1 8 -  Yd- 
Test Number 
Project Number 9zO.203. Si  7 

~ ~ 

Wet Catch 

Type: 0 Organic Condensibles (Extract.) 
0 Inorganic (Residual) 
0 Other 
0 Retain For Further Analyses 

Reagent 
Volume rnl 

Dat eKi  m e 

Gross Weight g 

Dat erri m e 

Gross Weight 9 

Avg. Gross Wt 9 
Dish Tare Wt. 9 
Difference 9 

Blank Weight 9 

Probe Wash 

Type: ‘a Gravimetric 
0 Other 
[7 Retain For Further Analyses 

bG 

Reagent PI& 79d s 
Volume 100 ml 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I' 
I 
I 
1 
I 
I 
I 

. .  ... 

, I N O R G A N I C  L A B O R A T O R Y  

EPA Method 5 Particulate Gravimetric Sheet 
Organic Condensibles 

Project L P  Ja-w Analyst 0 0 L 

Sampling Location Zbrn-, ;rL h / C S  7 ~ r  Analysis Date@) 2 - 1q - 72 
Sampling Date /- 3 0 -  9 2  Sampling Reagent ,Oz 

Test Number LDMS Entty 2 -H- 9 2  Initials BOL 
Project Number 940 Jo.?..~ /7 LDMS Validation Initials - 

Daterrime 2-13-92 7.'30 

Gross Weight y7. 4J 7f g 

Avg. Gross Wt. 77. q l 6  8 g 
Dish Tare Wt. 97. Y / 3 3  g 
Difference 0. 40.35 g 

Blank Weight f 0.000 9 g 

Condensible 
Organic Wt. 0. 00.27 g 

Transfer "Condensible Organic 
Wt." to Box Number 1. 

d I 7 T C H  / O  /<  

Sample No. 3532. 7 

Run Number 
Dish Number 87 

.Val 325 
Daterrime z - / Z - 9 2  4,200 

Gross Weight / / / J  f 3  7 g 

Blank Weight 000 3 g 

Condensible 
Organicwt. 0 . 0 9 3 7  g 

Transfer "Condensible Organic 
Wt." to Box Number 2. 

Avg. Gross Wt. 10 z! Z'O 4% g 
Dish Tare Wt. /O q. do 3 1  g 
Difference 0.0025 

Blank Weight 0 , 0 0 0  3 g 

Condensible 
Organic wt. (7, 0 0 1 7 g 

Transfer "Condensible Organic 
Wt." to Box Number 3. 



I 
I 
I 

I N O R G A N I C  L A B O R A T O R Y  

EPA Method 5 Particulate Gravimetric Sheet 
Particulate In Probe Wash c 

Sample No. J 53' 4 
Run Number 7 7  z /  
Dish Number 775 
Reagent Vol. c ml 

9 Blank Weight . . . . '  . .  

Particulate In. 
. -  

Rinse Weight 9 

Transfer "Particulate In Rinse 
Weight" to Box Number 1, 

P1.V 1 /Y7Z-/g 

Sample No. L?5S'2.7 

RunNumber / J  & 

Dish Number >9r 

- 

- 
m . _  Reagent Vol. I' 

. , .  
Blank Weight .- . 9 

Particulate In 
Rinse Weight , ' ' I  

- 
9 

, . ,  - 

Transfer "Particulate In Rinse 
Weight" lo Eox Number 2. 

PW 2 -1 g 
~ 

Sample No. . 7 Y - 3  5 

Run Number 7 '$ 4 

Dish Number ~? 

Reagent Vol. 3 '-- ml 

7 - 
- 
. - ,.. 

. .  
Blank Weignt . 9  

Particulate In 
- -. Rinse Weight . . : g 

Transfer "Particulate In Rinse 
Weight" to Box Number 3. 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I- 

I 
I 
I 



I N O R G A N I C  L A B O R A T O R Y  

. .  . .  . .  

I 
. . . . . . . . . .  . . . .  . . .  .... . .  ... 

. . . . . . .  

., . . . . . . . .  

'Gross . . . . . . . .  Weight. '-0. 75253 g . ........ . . . . . . . . . . . . . . . .  . . , , . , ~. . ~ : .i'. ::y ',. ,: , .,. : . , . . . . . . . . . . .  . : . . .  

Avg. Gross.Wt. 0. 75250 g 
Filter Tare Wt.,:"O'. '6 99.5 3 g 
Difference 0,56297 g . . .  . . . .  . . .  . .  . ,  . . < . .  . . . . . .  .~ , . .  

. . .  . . . . .  . . . .  ~. . . . . .  . .. ........... .. > . -  . . .  . . . . . . . .  . .  . .  . . . . . .  
.. 

. . . .  
I. 

Particulate On . . .  . . .  

.> Filterweight , 0, 06297  g 

Transfer "Particulate,On 
Filter Weight" to Box Number 1, 

. .  

.. ' , .  .:. . ,  
. .  . ,  

Sum particulate weights from' 
each box labeled "1" and 
record in box labeled "Ti  .*' 

. . -  

. .  

Avg. Gross Wt, 0.  :'isi2 7 

e Filter Tare Wt. b ,  4 9 / q q  ' 

"Difference' - 0 , 0 6 3 y 3  g 
. . . . .  . . ,;-- ,,. , ~ . . . . . .  . . . .  . .  . .  . . . .  , .  ~ 

. .  
. ,  . .  

. . . .  . . . . . . . . . . . . . . . . . . .  .. ... . .  . . .  . . .  . . ,.. . .  
. .  

Particulate'on . .  

.Filter Weight 0. 0' 6 3 f.3 g 

Transfer "Particulate On 
Filter Weight" to Box Number 2 

Sum particulate weights from 
each box labeled "2" and 
record in box labeled "T2." 

... . . .  . . .  : <:~,; : 

oatenihe ' . ':2-/3-9Z3 7:30:' 
. .  .:;; Gross Weight' ''0- 7414.6 . . . . , ~  g 

. .  
. . .  

. .  

. .  . .  

Particulate On 
Filter Weight". '0- 05037 g 

'Particulate On 
Filter Weight" to Box Number 3, 

... .. . .  

Sum particulate weights from 
each box labeled "3" and 
record in box labeled "T3." 



I N O R G A N I C  L A B O R A T O R Y  I 
I 
I 
I 

1 pace, . . , . . * . I  1 1 1 ,  

,..,,,..1.11 ,I ,..*I#, 

EPA Method 5 Particulate Gravimetric Sheet 
Reagent Blanks 

,., 
Project LP Saq*lY  Analyst L ~ O L  
Sampling Location 77'hmaL 8 / L  H&-Tef- Analysis Date@) 
Sampling Date 
Test Number 
Project Number 

/- 30 - 9 2  

%'o 2 0 3 .  3-1 7 

Wet Catch 

0 Inorganic (Residual) 
Other 

0 Retain For Further Analyses 
LFp 

Type: 0 Organic Condensibles (Extract.) 

Reagent D I  
Volume d o  0 ml 

- 
9 

4 ,.', * I  I: _. Blank Weight 

Probe Wash 

Type: Gravimetric 
0 Other 

Retain For Further Analyses 

A i-P 

Reagent , q c  L' 7,. d c 
Volume / i : L  ml 

I I 
1 
I 
1 
1 
I 
I 
I 
'I 
I 
I 
I 
I 
I 
I 



.- . . . .. .. . . __ 

1 
1 

I I , 
I 
I 

1, 
11, 

I N O R G A N I C  L A B O R A T O R Y  
. .  I . . . , . .  , .  
I., .,,....*. ., ,... #. 

EPA Method 5 Particulate Gravimetric Shee t  

.- 
~ R T C H  I O  l S F 5 b  

Sample No: ' 35 d 5.. 9 Sample No. 3 5 2  7,b Sample No. 3 5 4  9 .  7 

Run Number. .T,  2 !  Run Number 22 Run Number.. 77 .? 3 

Dish Num,ber G Y C  Dish Number * 37 Dish Number 3; 
vu1 2 7 5  V O L  aqo VoI 296 

Daterrime 2-//-92 Y. '30 Daieflime 2-11- 92 8/30 Daterrime 2-J / -9 .Z  8'36 

Gross Weight 033.2 g Gross Weight 103. 2207 g Gross . .  Weight / 0 6 . 6 2 6 9  g 

Daterrime 2-/2-?L J ; U O  Daterrime 2- /2 -72  Y:oo Datemime Z-/Z- 9.2 % ' O O  

Gross Weight 112. 0 3 3 7  g Gross Weight 103. 28/f g Gross Weight ,106. d Z 7 v  g 

Avg:GrossWt. / 12 .  033q g Avg.GrossWt. /03:Y? I 0 : g  Avg:GrossWt. / @ A .  6 2 6 8  g 
Dish Tare'Wt. /'/79. &3'cq g Dish Tare Wt. 103. g 7 9  g Dish Tare Wt. /&/A. 6 2 6-7 g 

. .  

0, 0 0 '  9 g Difference. 0. o c o t .  g Difference a, 0 8  70 g Difference . .  

9 - g Blank Weight Blank Weight '- g Blank Weight 

Condensible Condensible Condensi ble 
Organic wt.' ( J ~  0 ( 1  .q 0 g Organic wt. o .co /  7 g Organic wt. C. ?c./, g 

Transfer "Condensible Organic Transfer "Condensible Organic Transfer "Condensible Organic 

I 



'I 
I N O R G A N I C  L A B O R A T O R Y  

Avg. Gross Wt. I _I *- - - ' I  
' - 9 

EPA Method 5 Particulate Gravimetric Sheet 
Particulate In Probe Wash 

- 
Dish Tare Wt. - 
Difference > - '  9 

Blank Weight . 9 

Particulate In 

9 Blank Weight - . .  ' f '. 

g1  
I 
I Particulate In 

Rinse Weight . . .  , 

9 

Transfer "Particulate In Rinse 
Weight" to Box Number 1. 

Blank Weight - ' ' 9 

Particulate In 
I .. 

Rinse Weight G 

Transfer "Particulate In Rinse 
Weight" io Box Number 2. 

- .  

ll 
Rinse Weight 

- 
Transfer "Particulate In Rinse 
\Yeight" to Box Number 3. 'I 



;- 

. . .  . . . . . . . . . .  .,...' . .  
' : . .  .-LDMS Entry Initials -. 

,: & ., ' ' Test Number ' 
.,. -, 

. .  
. . . .  . . . .  -Initials -:: Project Number 

. . .  . . .  . . . . . .  . . . . . .  . ,  . , . .  . .  , .,: 
. . . . . . . . . . . . . .  . .  . .  

. .  , 

. .  

I ::.; 1 ~ .. 

1 :: . . . . .  

I 
11 
I:.;. 
.I ,.. 

I":.:?::.., ..... 

1, i 
I: 
'I: 
I 1  

I" 

I' 

... 
. ~. . . .  .... . .  

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

. . .  
/.:. ... .... ...... 

:* :.;.,, 

Datemime , ,2- / 3 - 9 L  9;;5 

Gross Weight 736 5 9  g 

9 
Filter Tare Wt. 3. h 99 5! I ' 'g 
Difference 0.0371/ ' g  

.~ 

Avg. Gross Wt. 0.731; fi2 

. . .  . . .  . . . . .  . . .  .. . -  
... . . . . . .  . . .  , .  . .  :: . .  .., .. 

. %  ... ..:.<. . .  . .  
. . . . .  . . . .  . . .  .... . .  

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

. .  
. .  

. . .  

. .  

Particulate On ..  . .  . .  

Particulate .. On . .  

Filter Weight 0. 0 37 '1  g .Filter Weight @. 0.3 27' 7 g 

Transfer "Particulate On Transfer "Particulate On 
Filter Weight" to Box Number 1. Filter Weight" to Box Number 2 

Sum particulate weights from Sum particulate weights from 
each box labeled "1" and each box labeled " 2  and 
record in box labeled "Tl." record in box labeled "TZ." 

. . .  , . ., 

Total T i  g 1 Total T2 -1 g 

Particulate On 
Filter Weight" to Box Number 3 

Sum particulate weights from 
each box labeled "3" and 
record in box labeled "T3." 

Total T3 g 
-. .. 



1 pace, I N 0 R G A N IC L A  B 0 R A T 0 R 
- 1 ,  1 . . . . 1 1 , 1  ,.,........,.. I...,.. 

I EPA Method 5 Particulate Gravimetric Sheet 

I 
I 
I 
I 
I 
I 
I 
I 
{I 
I 
'I 

I Reagent Blanks 

Sampling Date / -  30 - FL 
Test Number 
Project Number 4'40 ?,3, 7. 5- i7 

- .  

Wet Catch 

Type: 0 Organic Condensibles (Extract.) 
Inorganic (Residual) 

0 Other 
0 Retain For Further Analyses 

Pt 

Reagent 3 i 

Volume 30 o ml 

Datefime 2 - / 2  - 5 2  /I2 00 

Gross Weight 93 .  / &  77  9 

9 
9 
9 

Avg. Gross Wt 
Dish Tare Wt. 4 h', 7/- 
Difference - P * L ' C C ' /  

y y .  ,!& 75 

Blank Weight 9 

Probe Wash 
Type: Gravimetric 

0 Other 
0 Retain For Further Analyses 

/f 

Reagent ,4? +?,7 c 

ml ;<, 9 Volume 



.I 
I N O R G A N I C  L A B O R A T O R  pClCe, ............ 

I 
I 
I 

I., .,,..,.,, , I  w.111. 

1 EPA Method 5 Particulate Gravimetric Sheet 
Particulate In Probe Wash 

Project L P & C O . ~ L  ~ Analyst /?DL 

Sampling Location i -hrmd * i f  f i T r  . T A C K  Analysis Date(s) Z-/L/- 92 
Sampling Date 1 - 30 - 7 2  Cleanup Reagent(s) Ton C 

Test Number LDMS Entry -1i'- jL Initials 4 
Project Number LDMS Validation Initials -~ 

17 

Sample NO. J~II=?&. 2 
Run Number T/ ,?I 

Dish Number ( 3  5 
Reagent Vol. ~ J J O  m 

Transfer "Particulate In Rinse 
Weight" to Box Number 1. 

OSTC-CH 1 

Sample No. 3 5 3 .  9 
Run Number 7, 27 
Dish Number 7.0 

Reagent Vol. 6 L) m 

9 Blank Weight f .''. : I- I c. 

Transfer "Particulate In Rinse 
Weight" to Box Number 2. 

Sample No. ~3530 0 
Run Number 
Dish Number 

Particulate In 
,~ I > I ,. 

9 Rinse Weight , ' .. I .3 

/;I Transfer "Particulate In Rinse 

I 
Weight" to BOX Number 3. 



I.N o R G A N I c L A B o A A T o R Y 

Wet Catch 

Type: 0 Organic Condensibles (Extract.) 
0 Inorganic (Residual) 
0 Other 
0 Retain For Further Analyses 

Reagent 
Volume ml 

Datefime 

Gross Weight 9 

Dateflime 

Gross Weight 9 

Avg. Gross Wt 9 
Dish Tare Wt. 9 
Difference 9 

Blank Weight 9 

Probe Wash 

Type: Gravimetric 
0 Other 

Retain Far Further Analyses 
l Y  

/9 Reagent -/cLl,. 4 9 

Volume / c, .? ml 

9 
I '  ,- , 5 - .. Blank Weight . .  



I1 
\I 
I 
I 
0 
I% 
I 

1 ,  I 
I 
E 
1 
I 
E 
r 
I 
'I 
I 
1 
I 

REPORT OF LABORATORY ANALYSIS 
I S S U I I I N C I  0 1  a u i t i i i  

Lou i s iana  P a c i f i c  
Route 8. Box 8030 
Hayward, W I  54843 

Attn:  M s .  Susan Somers 

C l i e n t  Reference: 920108.402 - TRN 

PACE Sample Number: 
Date C o l l e c t e d :  
Date Received: 
C l i e n t  Sample I D :  

ear;lmPtPr - 
INDIVIDUAL PARAMETERS 
Ash con ten t  
BTU 
Mo is tu re  c o n t e n t  
S u l f u r  

February  2 1 ,  1992 
PACE P r o j e c t  Number: 920203517 

MOL Method D e t e c t i o n  L i m i t  
ND Not d e t e c t e d  a t  or above t h e  MDL. 

10 0041653 10 0041661 
02 107 192 02 107192 
02  107 I 9 2  02 lo7 I 9 2  
Drye r  T.O. 
Fuel  Heater  

Ilnitr, A D L  EuPI 

7. 0.01 0.98 1 .5  
BTU l lb  100 8100 4700 
% 0.1 1.7 4 1  
-I* 0.02 . 0.10 ND 

1710  Oovglar Oiive North Ollicer Serving: Minneapolis. Minnesota Charlotte. North Carolina An Equal Opportunity tmpioyu 
Minneapolis. M N  5 5 2 2 2  Tampa. Florida AihcvIIe. North Carolina 
TEL: 612.544.5543 Iowa City, Iowa Hew York. New York 



.. --. . .. . I  
REPORT OF LABORATORY ANALYSIS ,I, 

.- .... .- ~. . ... . -- . .. 

; H E  ' I S U T l h C L  0 1  O U P t l l l  

M s .  Susan Somers 
Page 2 

Client Reference: 920108.402 - TRN 

1 February 21, 1992 
PACE Project Number: 920203517 

I 
PACE Sample Number: 
Date Collected:. 01 /29/92 01 / 2 9 / 9 2  01 /29/92 
Date Received: 02/03/92 02/03/92 02/03/92 
Client Sample ID: Surface Surface Surface 

Dryer Stck Dryer Stck Dryer Stc 
.eaxw&c UnLtZ ALL TlRlT1R3T1R3 - 
PARTICULATE E M I S S I O N S  EPA 5 
Particulates, .filter g 0.0001 0.05230 0.05656 
Particulates, probe wash 9 0.0001 0.0247 0.0307 

Particulates. total-EPA 5 g 0.0001 0.10520 0.11336 0.10966 

MDL Method Detection Limit 

10 0034860 10 0034878 10 003488 

Particulates, total condensibles 9 0.0001 0.0282 0.0261 0.0291 ' 

a 

a 

I 

Offices Serving: Mtnneapolir. Minneroia Charlotte. North Caiolina 
Tampa, Florida Asheville. N m h  Carolma 

<an Fmn- 
Iowa City, Iowa . .  NOW York. New York 

--P- 

An Equal Oppelunity Employat 1710 Douglas O w e  Naith 
Mmneapolii. MN 5 5 4 2 2  
TEL: 612-544-5543 
FAX:  612 525.3377 



4 .pace I N C O R P O R L l i O  REPORT OF LABORATORY ANALYSIS 
T H E  h s s u n i h c f  0 1  0 v b i 1 1 . 1  

1 M s .  Susan Somers 

1 C l i e n t  Reference: 920108.402 - TRN 

February  21, 1992 
Page 3 PACE P r o j e c t  Number: 920203517 

PACE Sample Number: @ Date C o l l e c t e d :  
Date Received: 4 , C l i e n t  Sample I D :  

>P;lr;lmPtPr 

t- METHOD TO-5 

Date Analyzed 
Date E x t r a c t e d  
Formaldehvde-TO5 
Formal dehide-TO5 1, Formaldehyde-TO5 

Method D e t e c t i o n  L i m i t  li MoL 

1 

e 
I 

i 

10 0034894 10 0034908 10 0034916 
01 130192 01 130192 01 130192 
0 2 / 0 3 / 9 2  02 /03 /92  .02 /03 /92  
Sur face  Sur face  Sur face  
Drye r  S t c k  Drye r  S t c k  Drye r  S tck  

llnitz -MDJ- L%'h 

02/07 I 9 2  02 1071 92 02/07/92 
02 107192 02/07 192 02 /07/92 

0.42 - 14 - .  
0.43 - - 11 
0.44 23 - - 



1. 
REPORT OF LABORATORY ANALYSIS It 

, H I  L I S U R A ~ C ~  0 s  O u A l l I l  

M s .  Susan Somers 
Page 4 

Client Reference: 920108.402 - TRN 
PACE Sample Number: 
Date Collected: 
Date Received: 
Client Sample ID: - 
PARTICULATE EMISSIONS EPA 5 
Partlculates. filter 
Particulates, probe wash 
Particulates, total condensibles 
Particulates, total-EPA 5 - 
METHOD TO-5 
Date Analyzed 
Date Extracted 
Formaldehyde-TO5 

February 21, 1992 
PACE Project Number: 9202035 

10 0034924 10 0034932 10 0034940 
01 131 192 01 /29/92 01/29/92 
02/03/92 02/03/92 02/03/92 1 
Surface Surface Surface 
Dryer Stck Dryer Stck Dryer Stc 

units J i R L  E&QBhk T7R1 J?Rl PMlO 

0.0001 - 
0.0001 - 
0.0001 - 
0.0001 - P 

0.02829 - 
0.0123 0.0092 
0.0113 - 
0.05189 - 

~ 

02/12/92 - 
02/07/92 - 

0.19 1 1  - 

MDL Method Detection Limit 

Y 
I 
I 1 ) I O  Douglar O w e  North Ollicer Serving: Mmnrapolir. Minnerota Chatlotie. North Carolina An €purl Oppownily tmploypt 

MinntaDol8r. M N  55422  Tampa. Florida PihevIIe. N w l h  Carolina 
TEL: 612.544-5543 
F A X  612,5253377 Sa; Fiancirro. California Prlrburoh. Penntvlvania 

Iowa City. Iowa New York. New Yolk 
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Ms. Susan Somers 
Page 5 

Client Reference: 920108.402 - TRN 

PACE Sample Number: . 
Date Collected: 
Date Received: 
Client Sample ID: 

EanDeim 

February 21, 1992 
PACE Project Number: 920203517 

10 0034959 10 0034967 10 0034975 
01 /29/92 01 /29/92 01/29/92 
02/03/92 02/03/92 02/03/92 
Surface Surface Surface 
Dryer Stck Dryer Stck Dryer Stck 

w -MRl- v l 2 E L u l L -  - 
PARTICULATE EMISSIONS EPA 5 
Particulates, filter 
Particulates, probe wash 
Particulates., total condensibles 
Particulates, total-EPA 5 

MDL Method Detection Limit 

9 
9 
9 
9 

0.0001 0.03057 - 0.03040 
0.0001 0.0149 0.0097 0.0138 
0.0001 0.0147 - 0.0160 
0.0001 0.06017 - 0.06020 

O!ficef Setvins: Minneauslir. Minnerola ' Charlolie. N o ~ i h  Caioirna 
iarnua. Floiidi Arhrvllle. Nir lh  Carolma 

San Francisco. Cal~loinii P i i l i b m h .  Pennsvivmin 

A i  Equal Opporlun~tr ~ m p l o ~ s t  
Ill0 Douplar Diive North 
Vmneauoik. M N  55422  
I E L :  612444.5543 1o-a City. low; New 'fork. New Yolk 
F A X :  612-525.3377 



:I 
I 1  

REPORT OF LABORATORY ANALYSIS 
? H I  L S S U R h h t t  0 1  O U l l l I T  

M s .  Susan Somers 
Page 6 

Client Reference: 920108.402 - TRN 

PACE Sample Number: 
Date Collected: 
Date Received: 
Client Sample ID: 

PaLamk - 
PARTICULATE EMISSIONS EPA 5 
Particulates, filter 
Particulates, probe wash 
Parttculates, total condensi bl es 
Partfculates, total-EPA 5 

MDL Method Detection Limit 

f February 21, 1992 
PACE Project Number: 9202035 

t 10 0034983 10 0034991 10 0035009 
01 /29/92 01 /29/92 01 /29/92 
02/03/92 02/03/92 02/03/92 4 
Surface Surface Surface 
Dryer Stck Core Stck Core Stck 

llnitz A I L  jYXLW4- I2R1 J?Rl P M l O  I 

0.0001 - 0.04834 - 
0.0001 0.0090 0.0118 0.0084 
0.0001 - 0.0088 - 
0.0001 - 0.06894 - 

Ollices Sewn@: Minneapolis. Mmnerola Charlolle. Norlh Carol~na 1 7 1 0  Oouglar Diiw Notlh 

Tampa. florida AihewIIe. Norlh Carolha Mmneapol~r. M N  5 5 4 2 2  

low', C i ~ y ,  Iowa New York. New York T i l  6 1 2 - 5 4 4 . 5 5 4 3  

FAX: 6 1 2 . 5 2 5 . 3 3 7 7  Sa" Fiancirro. Calilornii Pltlsburgh. Pennsylvania 

An Equal Oppo~lun~iy  Employer 

~ ~ Y,~... riiv ~ i . .~ , ,~ i  n...,.. P"I".r*^ 



. .  REPORT OF LABORATORY ANALYSIS 5 r i l t  & S S U ~ L ~ ' L I  o f  O U & L I I T  

Ms. Susan Somers @ Page 7 

Client Reference: 920108.402 - TRN 
i' PACE Sample Number: 

'Date Collected: 
Date Received: s Client Sample ID: 

1 PARTICULATE EMISSIONS EPA 5 
Particulates, fi 1 ter 

I Particulates, probe wash , Particulates, total condensibles 
, Particulates, total-EPA 5 

February 21, 1992 
PACE Project Number: 920203517 

10 0035017 10 0035025 10 0035033 
01 /29/92 01'/29/92 01 / 2 9 / 9 2  
02/03/92 02/03/92 02/03/92 
Surface Surface Surface 
Core Stck Core Stck Core Stck 

llnLtz -MRJ- L J z E U l l Q V  

9 0.0001 0.04829 - 0.04711 
9 
9 0.0001 0.0075. , -  ' . 
g 

0.0001 0.0131 . 0.0072 0.0474 
0.0095 
0.10401 0.0001 0.06889 - . .  . . .  

8, MDL Method Detection Limit 

i 
j 

1710 Douglar Di!w North " 'Ollicer Serving: Minneapol~r, Minnerola ' Charloite. NOilh Carolina An F ~ u a l  O p p ~ ~ ~ u n l t y ' ~ m p ~ o y p r  
Minneapolh M N  1 5 4 2 2  Tampa. itorid; Arheville. N x l h  Carolina 
TEt: 612.544-5543 Iowa City. Iowa New York. New York 
f C X :  612.525 3 3 7 1  San hanciico: Calilornia Pittsburgh. Pennsylvania 

K a n q r  City. Mirrovii Denver. Colomdo 
. .  



Ms. Susan Somers 
Page 8 

February 21, 1992 
PACE Project Number: 92020358 

k Client Reference: 920108.402 - TRN 
PACE Sample Number: 10 0035041 10 0035050 10 003506 
Date Collected: 01/29/92 01/28/92 01/28/92 
Date Received: 02/03/92 02/03/92 
Client Sample ID: 

ExanEkx  u I , x a J w l L  - Surface Surface Surface 02/03/92 63 
Core Stck Core Stck Core Stck 

PARTICULATE EMISSIONS EPA 5 
Particulates, filter 
Particulates, probe wash 
Particulates, total condensibles 
Particulates, total-EPA 5 

MDL Method Detection Limit 

0.0001 - 0.09967 0.08154 k 
0.0001 0.0151 0.0371 0.0286 
0.0001 - 0.0196 0.0157 
0.0001 - 0.15637 0.12554 

Ollirer Sewing: Minneapolis. Minnerora Chdol lc .  N O M  Carolha l710 oDU$aS O w e  North 

Tampa. Florida Asheville. Nmh Carolina M k a W l i l ,  MN 55422 
Iowa City, Iowa New York. New vork TEL: 612-104.5543 

F A X :  6125253317 San Frant ira .  Caltlomia Pltrburgh. Pennrylvmta 
Kansas Cily, Missouri Oenver. Colorado 

An Egual Opporluniiy tmployrf 

- 
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February 21, 
PACE Project 

1992 
Number: 920203517 

Client Reference: 920108.402 - TRN 
PACE Sample Number: 
Date Collected: 01 128192 01 128192 01 128192 
Date Received: 02/03/92 02/03/92 02/03/92 
Client Sample ID: Surface Surface Surface 

10 0035076 10 0035084 10 0035092 i 
r 
1, ParamPter u m TlRlI3R1T3R7 

Core Stck Core Stck Core Stck 

1 -  8 PARTICULATE EMISSIONS EPA 5 
I Particulates, filter 

Particulates, probe wash & Particulates, total condensibles 
Particulates, total-EPA 5 

J, - 
METHOD TO-5 
Date Analyzed 
Date Extracted S Formaldehvde-TO5 i, Formaldehyde-TO5 
MOL Method Detection LIrnit 

4 0.0001 0.07888 - 
0.0001 0.0239 - 
0.0001 0.0160 - 
0.0001 0.11878 '- 

- 
0.40 - 
0.44 - 

02/01/92 02/01/92 
02/07/92 02/07/92 
15 - 
- 34 

. .  

' Olfices Seruinp: Minneapolis. Minnrrola Chariolle, Norlh Carolina an Equal Opvorluniiv  employe^ 1710 Douglas O w e  North 
Minneavolir. M N  5 5 4 2 2  
T E L  6 1 2 . 5 4 4 - 5 5 4 3  lows Cilv, Iowa New Ymk, New Yolk 

Tampa. Florida Arheuille. N m h  Caiolina 

. .  

FhX: 6 1 2 . 5 2 5 - 3 3 7 7  San irancirio. Calilornia PillsbYtOh, Pennsrirania 



I 
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Ms. Susan Somers 
Page 10 

Client Reference: 920108.402 - TRN 

.PACE Sample Number: 
Date Collected: 
Date Received: 
Client Sample ID: 

.FaXL&x - 
PARTICULATE EMISSIONS EPA 5 
Particulates, filter 
Particulates, probe wash 
Particulates, total condensibles 
Particulates, total-EPA 5 - 
METHOD TO-5 
Date Analyzed 
Date Extracted 
Formaldehyde-TO5 
Formaldehyde-TO5 

MOL Method Detection Limit 

I/ 
6 

REPORT OF LABORATORY ANALVSIS 

February 21, 1992 
PACE Project Number: 9202035 

10 0035106 10 0035114 10 003512 I 
~ _ _  

01/28/92 01/28/92 01/28/92 
02/03/92 02/03/92 02/03/92 8 
Surface Surface Core Drve. 
Core Stck Core Stck Stack 

u J 4 D L  h I . ? m l h &  

0.0001 - 
0.0001 - 
0.0001 - 
0.0001 - 

0.03193 I 
0.0209 
0.0178 0' 
0.07063 

02/07/92 02/07/92 - 
02/07/92 02/07/92 - 

0.20 - 7.6 - 
0.54 8.9 - - 

i Ollirar Serving: Minn~apoiir. Minorrota Charlollr. Norlh Carolina 1110 Douglar Orive North 

Tampa. Florida Arhrwllr. Noilh Carolina Mineapohr. M N  5 5 4 2 2  

New Iork .  New York TEL: 612.544.5543 IOWB City, Iowa 
F A X :  612.525.3377 San Francisco. Calilornia Pillrbuiph. Pennrylvan~a 

An tqual Opporlunily trnploye# 

Kansas Cilv. Missouri OPnvEr Colorado 
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M s .  Susan Somers 
Page 11 

C l i e n t  Reference: 920108.402 - TRN 

4' PACE Sample Number : 
D a t e  C o l l e c t e d :  
Da te  Received: 
C l i e n t  Sample I D :  

, PARTICULATE EMISSIONS EPA 5 
P a r t i c u l a t e s ,  f i l t e r  
P a r t i c u l a t e s ,  probe wash 
Par tAcu la tes .  t o ta l  condens ib les  8; P a r t i c u l a t e s ,  to ta l -EPA 5 

February  2 1 ,  1992 
PACE Pro ject  Number: 920203517 

10 0035130 10 0035149 10 0035157 
01 /28 /92  01 /28 /92  01/28/92 
02/03/92 02 /03 /92  02/03/92 
Core Dryer Core Drye r  Core Dryer  

S tack  Stack  ' Stack w JaL uJLLWfL-- 

g 0.0001 - 0.02672 - 
9 0.0001 0.0034 0.0149 0.0053 

0.0001 - 0.0131 - 
0.05472 - 

9 
9 0.0001 .- 

j, MDL Method D e t e c t i o n  L i m i t  

, 
. .  

t 
.I\ 
1, 
,111 
a, 
e 
I 
J, 

1: 
1110 Douglas Drive Noiih . . Ollicer Serving: MinneaDolir. Minnesota Charlotte. Noith Carolina An Equal Ovvoftunity tmvlover 
Minneapolis. M N  5 5 4 2 2  l a m i a .  Florida ' Arheville. Nwlh  Carolina 
TEL: 612-544.5543 low8 C,itr. Iowa New York. New '1011 

San Francisco. Caliloinia Pi l tsbuqh.  Pennrylvanra FAX: 612.525 3377  
- Kansas Citv. Mirsouri 
LO$ e."'&* C~l,ln.*,r 

I 

. .  
Dsnver. Colorado .. , 

~~ 
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Ms. Susan Somers 
Page 12 

Client Reference: 920108.402 - TRN 

PACE Sample Number: 
Date Collected: 
Date Received: 
Client Sample ID: 

Par;lmetPr - 
PARTICULATE EMISSIONS €PA 5 
Particulates, f i1,ter 
Particulates, probe wash ' 

Particulates, total condensibles 
Particulates, total-EPA 5 

MDL Method Detection Limit 

February 21, 1992 
PACE Project Number: 9202035 

10 0035165 10 0035173 10 0035181u 
01 /28/92 01 /28/92 01 129192 
02/03/92 02/03/92 02/03/92 - 

4 Core Dryer Core Dryer Core Drye 
Stack Stack Stack 

llnLtz -MrlL- T1R3T1R3PMln- 

9 

9 

0.0001 0.02672 - 0.03699 1 
0.0001 0.0222 0.0080 0.0215 

- 0.0195 0.0001 0.0093 

0.07799 Y 0.0001 0.05822 - 

1710 Douglas Drive North Ollicer ServinQ: Minneapolis. Minnesota Charlotte. North Carolina An Equal Opportunity Employe! 
Tamps. Floiida Arhavills. North Carolina Minneapolis. MN 55422  
Iowa Citr. low* T E L  512-544-5543 

F A X :  612.525 3377 Sin itancisco, CalMolnia P~lirbuqh. Pmnrylvanis 
Kansas City. Missouri D t n v U  CQlOlado 

New York. New 1011 

Lor Anprier. Caiilornia 
~~ 



REPORT OF LABORATORY ANALYSIS 
, * I  L S S U R L X C f  O f  O U I L l T "  

Ms. Susan Somers 

8 Page l 3  
Client Reference: 920108.402 - TRN 

/ i: PACE Sample Number: 
Date Collected: I Date Received: , 

Client .Samp.le ID: ., 
. .  

EzamLex 

PARTICULATE EMISSIONS EPA 5 
Particulates, filter @ Particulates, probe wash 
Particulates, total condensibles 

, Partlculates, total-EPA 5 - 
@, METHOD TO-5 

Date Analyzed 
Date Extracted 

1 Formaldehyde-TO5 

Method Detection Limit II' MDL 

February 21, 1992 
PACE Project Number: 920203517 

10 0035190 10 0035203 10 0035211 
01 /29/92 01 /29/92 01 /31/92 
02/03/92 02/03/92 02/03192 

~ .~ 
Core Dryer Core Dryer Core Dryer 

llnitz J U L  T Z R 7 - h  
Stack Stack Stack 

9 0.0001 0.05607 '0.04759 -. 
0.0001 0.0192 0.0190. ' - 9 

9 0.0001 0.0276 0.0226 
9 0.0001 0.10287 .0.08919 - 

- 

- - 02/ 1 1  /92 
- - 02/07/92 

0.41 - - 10 

1 7 1 0  Oouglar O w e  Nohh Olficer Serving: Minneapolis. Minnesota Charlolle. Norlh Camlina An Esual Oppoiitlnity t r n ~ i o y e ~  
Minnpspalis. MN 35422  Tampa. Flosida Asheville. Norlh Carolina 
T E L  612.544.5543 Iowa Cily. Iowa New York. New Yolk 
FAX:  6 1 2 . 5 2 5 . 3 3 7 7  San Franrisro. California Pillrbuigh. Pennsylvania 

. .  , .+ntas city. Mlrrovri Omve!, Colorado 
Lor Ang+. Cqlilornia 

I 
-. .~ 
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MS.  Susan Somers 
Page 14 

Client Reference: 920108.402 - TRN 

PACE Sample Number: 
Date C o l l e c t e d :  
Date Received: 
C l i e n t  Sample I D :  

' - .  - 
METHOD 10-5 
Date Analyzed 
Date E x t r a c t e d  
Formaldehyde-TO5 
Formaldehyde-TO5 
Formaldehyde-TO5 

MDL Method D e t e c t i o n  L i m i t  

February 21, 1992 
PACE P r o j e c t  Number: 

10 0035220 10 0035238 10 0 0 3 5 2 4 6 1  
01/31/92 01/31/92 01/31/92 
02/03/92 02 103192 
Core Drye r  Core Drye r  

S tack  Stack  Stack 
u n i t s  ARL --I2lmlhk 

02/11/92 02/11/92 02/12/92 1 
! 

02/07/92 02 /07 /92  02/07/92 - 
0.27 - - 14 
0.47 20 - - 
0.51  - 33 - 

I 

1 
I 

1710 Oouglar Oiivr Nwlh Ollicet Serving: Minneapolis. Minoerm . CharloIIe. Nnrlh Carolina An Equal Oppoilunity Em~loyrr 
Tampa, Florida Arheville. Noilh Carolina Minneapobr. MN 3 5 4 2 2  

TEL: 612 -544  5543 lowe City. Iowa New York. New Yolk 
F A X  6 1 2 . 5 2 5 ~ 3 3 7 1  San Francisco. Calilornia Pillrbufph. Pennrylvan~a I 

Kansas City. Missouri Oenvel. Colorado 
10s Angskr. Calilotnis 

~~ - 



! 
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Ms. Susan Somers 8 Page 15 
February 21, 1992 
PACE Project Number: 92020351 

Client Reference: 920108.402 - TRN 
" PACE Sampl e Number: 

Date Collected: 8 Date Received: ' Client Sample ID: 

' -  

I PARTICULATE EMISSIONS EPA 5 

Particulates, probe wash 
f' Particulates, filter 

, Particulates, total condensibles 
, Particulates, total-EPA 5 

1, MDL Method Detection Limit 

10 0035254 IO 0035262 10 0035270 
01/30/92 01/30/92 01/30/92 
02/03/92 02/03/92 02/03/92 
Thrml Oil Thrml Oil Thrml Oil 
Htr Stack Htr Stack Htr Stack 

IlnLts. J4D.L L I u L e m l L  

0.0001 0.03711 - ' 0.03879 
0.0001 0.0224 0.0173 0.0251 

- 0.0019 0.0001 0.0030 
0.0001 0.06251 - . . 0.06579 

. .. 
1710 Douglas Olive Noith ' Ollicer Serving: Minneapolis. Minneiola ' C h a h i i r .  North Carolina An tpual O p p b r i t m j ~ ~  fmpioy~r  
Minneapolir. M N  5 5 4 2 2  Tampa. Florida Arhruille. Norlh Carolcna 
TEL: 612.544-5543 
f A X :  612-525.3377 San francirro. Caliloioia Pitisburgh, Pennsylvania 

Iowa Cily. Iowa 

K a k a s  Ci!y. Missouri Denver. Colorado 

New York. New York 

, /  - . " " ^ I _  P.,,~,",. 
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Ms.  Susan Somers 
Page 16 

February 21, 1992 
PACE P r o j e c t  Number: 9 2 0 2 0 3 8  

c C l i e n t  Reference: 920108.402 - TRN 

' PACE Sample Number: 10 0035289 10 0035297 10 003530 
Date. C o l l e c t e d :  01/30/92 01/30/92 01/30/92 
Date Received: . 02/03/92 02/03/92 02/03/92 I- 

C l i e n t  Sample ID :  Thrml O i l  Thrml O i l  Thrml O i #  
H t r  S tack  Htr Stack  H t r  Stack 

hLam&eL l.hit.5 JuL -- - 
PARTICULATE EMISSIONS EPA 5 

P a r t i c u l a t e s ,  probe wash . g  0.0001 0.0213 0.0177 0.0263 
P a r t i c u l a t e s ,  t o t a l  condens ib les  g 0.0001 - 0.0006 

P a r t i c u l a t e s ,  f i l t e r  9 0.0001 - 0.03829 - 

- 
P a r t i c u l a t e s ,  to ta l -EPA 5 9 0.0001 - 0.05659 - 

MDL Method D e t e c t i o n  L i m i t  

, I  1 
1 

1 7 1 0  Oouglar Drive N m h  Olltcer Sorump: Minneapoltr. Minnesota Charlotte. North Carolha rm Equal Oppomnitv Empiover 
Tampa, Florida Arhrvillr. Noith Carolina Minneapolis. M N  5 5 4 2 2  

T E L :  6 1 2 - 5 4 4 . 5 5 4 3  Iowa City. Iowa New Yolk. New York 
FAX: 6 1 2 - 5 2 5 . 3 3 7 7  San Ftantisco, California Pittrburph. Pennsylvania 

Kanrar,C~Iv. Missouri Denver. Colorado 
1°C dnn.l.r P,i,ln.n:l ~ 



~ ~~ . -. . . . .  . ~ 
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Ms. Susan Somers 
Page 17 

Client Reference: 920108.402 - TRN 

PACE Sample Number: 
Date Collected: 
Date Received: 

a””” 
; -  a PARTICULATE EMISSIONS €PA 5 

Particulates, filter 
. Particulates, probe wash $1 Particulates, total-EPA 5 
8 MDL Method Detection Limit 

, Particulates. total condensibles 

1’ 
I 
E 

February 21, 1992 
PACE Project Number: 920203517 

10 0035319 10 0035327 10 0035335 
01/30/92 01/30/92 01/30/92 
02/03/92 02/03/92 02/03/92 
Thrml Oil Thrml Oil Thrml Oil 
Htr Stack Htr Stack Htr stack 
T7R112R2 I2R7 

0.0001 0.06297 0.06343 0.05037 
0.0001 0.0517 0.0755 0.0656 
0.0001 0.0027 0.0027 0.0017 
0.0001 0.11737 0.14163 *0.11767 

1110 Oouglar O w e  N m h  Ollicer Serving: Minneapolis. Minnesoia Charloitr. North Carolina An i s m  Oppo!tunity implorer 
Minneapolir. M N  5 5 4 2 2  Tampa. Florida Arhsville, North Caiolina 
T i l :  612-544 .5543  Iowa CltY. Iowa New Vock. New York 
f A X :  6 1 2 , 5 2 5 , 3 3 7 1  San Francisco. Calilotnia Pilirburph. Pennsylvania 

Kansas City, Missouri Oenuef. Colorado 



. I__.I . .  _--.- ..-..A---a-.. . .1. -__ ...I. _..-- .... --.--_i .... .. .. , _,. ...._ , .____ ..._ 

'I 
5 ,  I REPORT OF LABORATORY ANALYSIS 

1 ° C  L S S U R L l l i t  O f  0 " l l l l "  

Ms .  Susan Somers February 21, 1992 
Page 18 PACE P r o j e c t  Number: 9 2 0 2 0 3 4  

C l i e n t  Reference: 920108.402 - TRN 

PACE Sample Number: bi 

Y 
I 
I 
Ir 
'E 
5\ 
r 
Y 

I, 
0 
f 
.I: 
I 

10 0035343 10 0035351 10 003536 

Thrml O i l  T h r m l . O i l  02/03/92 Thrml O i l  E 
H t r  S tack  H t r  S tack  Htr Stack 

Date C o l l e c t e d :  01/31/92 01/31/92 01/31/92 
Date Received: 02/03/92 02 /03 /92  
C l i e n t  Sample I D :  

P;lr;lmptpr IlnLts. A 2 L  -- 
METHOD TO-5 
Date Analyzed 021 18/92 021 18/92 0211 8/92 
Date E x t r a c t e d  02/07/92 02/01/92 02/01/92 
Formal dehyde-TO5 1.3 . 44 - - 
Formaldehyde-TO5 1 .5  ' - 66 - 
Formaldehyde-TO5 1.6 - - 1 00 

MDL Method D e t e c t i o n  L i m i t  

i 

~ 

Ollices Serving: Minnsapobs. M m r u t a  Charlolte. North Carolina 
Tampa. Florida Pihwi lh .  North C a i d i m  

San Francisco. Calilornia P8ttrburph. Pennrylvaota 
Kansas City. Missouri Denver. Colorado 

An Equal 0 p p o r t m y  frnployrl 1710  Oouglar O w e  North 
Minneapolis. MN 5 5 4 2 2  

TEl: 512444 .5543  Iowa City. Iowa New York. New Yoit 
F A X  612.525.3377 
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Ms. Susan Somers 
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February 21. 1992 
PACE Project Number: 920203517 

Client Reference: 920108.402 - TRN 

PACE Sample Number: 10 0035378 
01 131 192 
02 /03/92 

Date Collected: 
Date Received: 
Client Sample ID: Thrml Oil 

Htr Stack 
E a K a E t u  llnLtz &I?au%nk - 
METHOD TO-5 
Date Analyzed 
Date Extracted 
Formaldehyde-TO5 

MDL Method Detection Limit 

02/11 /92 
02 /07/92 

0;16 6.4 "g 

The analyses o f  soil samples were performed 'as received' and do not 
reflect analyses on a dry weight basis unless indicated. 

These data have been reviewed and are approved for release. 

" 
Starla Enger 
Inorganic Chemistry Manager 

Liesa A. Shanahan 
Organic Chemistry Manager 

Olfices Serving: Min~apol i~ .  Minnesota Charlolla. North Caiollna 1 7 1 0  Douglas D r i v e  Noilh 
lrlinneapolis. M N  55422  Tampa. llotida Asheville. Norlh Caiolina 
TEL: 612.544.5543 Iowa City. low; New Ywk, New York 
FAX: 6 1 2 , 5 2 5 , 3 3 7 7  San Francisco. C a l h n i a  Piitsburgh. Pennsylvania 

An Equal Opporlunity Employe! 
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A I R  S A M P L I N G  D E P A R T M E N T  

Calculation Equations 
Nomenclature 

= Cross-sectional area of duct 

= Cross-sectional area of nozzle 

= Water vapor in gas stream, proportion by volume 

= Particulate concentration, actual, wet basis - GWACF 

= Pitot tube calibration coefficient 

= Particulate concentration at dry standard conditions - GWDSCF 

= Excess air, percent by volume 

= Fuel factor 

= Specific gravity relative to air, dimensionless 

= lsokinetic variation, percent by volume 

= Molecular weight of flue gas, dry, Ib/lb-mole 

= Mass flow of wet flue gas, LBlHR 

=Total particulate collected. grams 

= Particulate mass flow, LB/HR 

= Molecular weight of flue gas, wet, Ib/lb-mole 

= Barometric pressure, uncompensated, inches of mercury 

= Static pressure of duct, inches of water 

= Absolute gas pressure of duct, inches of mercury 

= Actual flue gas volumetric flow rate, ACFM 

= Dry flue gas volumetric flow rate corrected to standard conditions, DSCFM 

= Average dry gas meter temperature, O R  

= Average stack gas temperature, O R  

= Total sampling time, minutes 

= Total volume of liquid collected in impingers and desiccant, ml 

= Volume of gas sample measured by gas meter, cubic feet 

= Volume of gas sample corrected to standard conditions, dry standard cubic feet 

= Volume of water vapor in gas sample, corrected to standard conditions 

= Linear velocity of flue gas, feet per second 

= Dry gas meter calibration factor 

= Orifice meter differential pressure, inches of water 

= Velocity pressure of flue gas, inches of water 

= Actual gas density, pounds per cubic foot 
I 



Calculation Equations 

Method 2 

Q = 6 0 V s A  

Qd = Q ( l - B w s )  (:)(A) - 

0.04585 Ps MS 
P =  - 

TS 

A I R  S A M P L I N G  D E P A R T M E N T 1  
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A I R  S A M P L I N G  D E P A R T M E N T  

Calculation Equations 

Method 3 

M d = 0.44 %CO2 + 0.32 %O2 + 0.28 (YON 2+ %CO) 

Yo02 - 0.05 %CO 

0.264 YON,- Yo02 + 0.5%CO 
%EA = 100 

20.9 - Yo0 2 
F- = 



Calculation Equations 

Method 5 

v w  = 0.04707OVIc 

mp = 0.00857 Cs Qsd 

A I R  S A M P L I N G  D E P A R T M E N  4 



ACFM 
" C  

cc(m1) 
CFH 
Cu. F t .  
DSCFM 
"F  
D i a .  
F t .  l S e c .  
GPH 
GPM 
GRlACF 
GRJDSCF 

C1 

GRlDSCF @ 12% C02 

GRlDSCF @7% 02  

9 
t f r s .  
I n .  
I n .  Hg 
I n .  H 0 
I n .  d 
KLB l  li R 
LB 
LBlDSCF 
LBlHR 
L B I MMBTU 

MW 
"'9 
mgldscm 
Min. 
PPM 
PPM, w l w  
P S I A  
P S I G  
" R  
Sec. 
Sq. F t .  
TPH 
u9 
%v I v 
% w / w  

REPORT NOMENCLATURE 

A c t u a l  c u b i c  f e e t  p e r  m i n u t e  
Degrees C e n t i g r a d e  
R e s u l t s  r e p o r t e d  as ca rbon  
Cub ic  c e n t i m e t e r  ( m i l l i l i t e r )  
Cub ic  f e e t  p e r  h o u r  
Cub ic  f e e t  
Dry s t a n d a r d  c u b i c  f e e t  p e r  m i n u t e  
Degrees F a h r e n h e i t  
D iamete r  
F e e t  p e r  second 
G a l l o n s  p e r  hou r  
G a l l o n s  p e r  m i n u t e  
G r a i n s  p e r  a c t u a l  c u b i c  foot 
G r a i n s  p e r  d r y  s t a n d a r d  c u b i c  foot 
G r a i n s  p e r  d r y  s t a n d a r d  c u b i c  foot  

G r a i n s  p e r  d r y  s t a n d a r d  c u b i c  foo t  

Gram 
Hours 
I n c h e s  
I n c h e s  o f  mercu ry  
I n c h e s  o f  wa te r  
I n c h e s  o f  w a t e r  column 
Thousand pounds p e r  hou r  
Pound 
Pounds p e r  d r y  s t a n d a r d  c u b i c  foot  
Pounds p e r  hou r  
Pounds p e r  m i l l i o n  B r i t i s h  Thermal 

Megawatt  
M i l l i g r a m  
M i l l i g r a m s  p e r  d r y  s t a n d a r d  c u b i c  meter  

C o r r e c t e d  to  12 p e r c e n t  ca rbon  d i o x i d e  

c o r r e c t e d  t o  7 p e r c e n t  oxygen 

U n i t s  h e a t  i n p u t  

M i n u t e s  
P a r t s  p e r  m i l l i o n  
P a r t s  p e r  m i l l i o n  
Pounds p e r  square 
Pounds p e r  square  
Degrees Rank in  
Seconds 
Square F e e t  
Tons p e r  h o u r  
b l i  c rog ram 
p e r c e n t  by volume 
p e r c e n t  by w e i g h t  

by  volume 
by w e i g h t  
I n c h  - a c t u a l  
i n c h  - gauge 
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OXYGEN AND CARBON DIOXIDE CONCENTRATION (ORSAT) 

Integrated gas samples are collected in 40 liter Tedlar" bags and 
ultimately transferred to an Orsat gas analyzer for oxygen and carbon 
dioxide analyses. A PACE sampling train which meets or exceeds the 
specifications of EPA Method 3 ,  40 CFR 60, Appendix A is used to collect 
gas samples. Normally, gas samples are collected at the exhaust of an 
EPA Method 4 or 5 sampling train since this gas stream is moisture 
conditioned. Method 4 and 5 sampling equipment is maintained and checked 
to assure no leaks occur between the flue and the integrated gas sampler. 

Gas samples are collected by drawing a portion of the stream through a 
chemically resistant diaphragm pump and delivering it to a Tedlar" bag 
at a constant, settable rate depending on expected sampling time. At the 
conclusion of sampling, the bag and associated hardware is sealed and 
labelled. When multiple tests are to be performed, gas samples are often 
transferred to glass collection tubes for storage. A portable oxygen 
analyzer is used for this to ensure sample integrity. 

Samples are analyzed by chemical absorption using an Orsat gas analyzer. 
Following positive and negative leak checks of the gas analyzer, the 
system is purged with the gas to be analyzed. The burret is filled with 
approximately 100 mls of sample gas and the exact volume recorded. The 
sample line stopcock is closed and the stopcock for the first bubbler 
containing carbon dioxide absorbent is opened. Several passes are made, 
bubbling the same gas through the reagent and the absorbent is returned 
to the initial mark. The new volume of the burret is recorded and an 
additional 1-2 passes are made to verify total absorption. Similar 
procedures are used to quantify oxygen with the same gas aliquot and 
oxygen absorbent. 



PARTICULATE LOADINGS AND EMISSION RATES 

particulate emission rates were determined in accordance with EPA Methods 
1-5, 40 CFR 60, Appendix A. Using traverse points determined with EPA 
Method 1 .  a preliminary velocity profile was obtained with respect to the 
velocity traverse, gas temperature, gas pressure and estimated moisture 
content. From this data, sampling nozzles of the appropriate diameter to 
ensure isokinetic sampling were selected. 

The particulate sampling train consists of a temperature controlled 
sampling probe equipped with a S-type pitot tube and Type K thermocouples 
to monitor stack temperature and probe liner temperature. The sampling 
probe is attached to a sample module which houses an all glass in-line 
filter and cyclone assembly in a temperature controlled oven. The back 
half of the sampling train consists of a series of three glass impingers 
followed by a tared desiccant-packed drying column. The sample train is 
connected by means of a control and sampling umbilical cord to the 
control module. The control module houses a temperature monitored dry 
test gas meter, a calibrated orifice, dual inclined manometers, 
temperature controllers, and necessary flow rate control devices. 

Particulate samples are collected by isokinetically extracting a sample 
gas stream from the flue by means of the sampling probe and passing the 
stream through the cyclone which collects larger, heavier particles. The 
sample gas stream then-passes through a 4 inch diameter Gelman Type A / €  

glass fiber filter and a desiccant packed drying column which 
quantitatively collects all moisture from the sample gas stream. The gas 
then passes through a leakless rotary vane sampling pump and a dry test 
gas meter which integrates the sample volume throughout the course of the 
test. A calibrated orifice is connected to the gas meter outlet to 
facilitate sample flow rate adjustment. 



Representative particulate samples are collected by sampling the centroid 
of equal area sections of the duct for equal time periods. The sampling 
rate is adjusted at each traverse point to ensure isokinetic sampling. 
Pre-programed field computers are used to facilitate rapid determination 
of the correct sampling rate. 

Integrated gas samples are collected concurrently with particulate 
samples to determine a representative gas composition of the flue gas. 
Gas samples are collected in Tedlar bags throughout the course o f  the 
particulate run and analyzed with Orsat gas analyzer.' 

At the end of each particulate run, the sampling train is disassembled 
and the samples recovered. The sampling filter is transferred from the 
filter holder to its dedicated petri dish'. The probe nozzle is acetone 
rinsed, brushed, rinsed again and the washings placed in a uniquely 
labelled polyethylene container. The probe is similarly cleaned; acetone 
rinsed brushed several times, rinsed again and the washing transferred to 
the same polyethylene container. The filter holder and cyclone are wiped 
free of silicone grease, acetone rinsed, brushed, rinsed and these 
washings added to the probe wash container. The container is tightly 
capped and the liquid level marked for transport. The impinger catch 
volume is determined to the nearest milliliter using a graduated 
cylinder. If the impinger catch is to be analyzed it is transferred to a 
separate polyethylene container, capped, and the liquid level marked. 
The desiccant-packed drying column is weighed in the field to the nearest 
0.5 g and the weight of absorbed moisture added to the condensate for 
moisture calculations. 

Particulate samples are transported back to the laboratory, logged in, 
and prepared for analyses. Filters are desiccated .for 2 4  hours and 
weighed to a constant weight and the results recorded to the nearest 0.1 
mg. Probe wash samples are evaporated at ambient temperatures to dryness 
in tared evaporating dishes. They are then desiccated for 2 4  hours and 
wei'ghed to  a constant weight. Results are reported to the nearest 0.1 mg. 



HET CATCH ANALYSIS - ORGANIC CONDENSIBLES 

particulate concentrations reported in this document include gravimetric 
results of both the dry catch and organic wet catch. Organic 
condensibles were collected in a series of three ice-cooled all-glass 
impingers in the back half of the Method 5 sampling train. The first two 
impingers were initially prepared with 100 mls of deionized water in each 
and the third impinger was dry. After sampling the volume of condensate 
in the impingers was determined and the contents transferred to an 
air-tight polyethylene sample container. 

The wet catch was analyzed for condensible organic particulate with the 
methylene chloride extraction. The extractlons were evaporated at room 
temperature and desiccated to a constant weight. Gravimetric results 
were then added to dry catch results to calculate particulate 
concentrations. 



TOTAL HYDROCARBON EMISSIONS (FID) 

Total hydrocarbon determinations were performed in accordance with EPA 
Method ZSA, 40 CFR 60, Appendix A. A stainless steel sampling probe 
situated near the center of the flue and a heat-traced Teflon” sampling 
line was used to draw a sample of the gas stream from the duct of the 
analyzer. A Ratfisch RS 55 total hydrocarbon analyzer utilizing a flame 
ionization detector was used to quantify total hydrocarbon emissions. 
Carbon filtered air was use as zero gas and varying concentrations of 
propane were used as span gases. A flatbed strip chart recorder is used 
to monitor total hydrocarbon conceii-trations over time and the strip chart 
results are integrated to computer spreadsheets to reduce the data. A s  

specified in Method 25A,  the analyzer results were multiplied by 3 to 
report results as carbon (C1). 



FORMALDEHYDE EMISSIONS 

Formaldehyde was sampled using EPA Method 0011. Formaldehyde samples are 
withdrawn isokinetically, using the back half of a method 5 train, and 
collected in aqueous acetic 2,4-dinitrophenyl-hydrazine (DNPH) in a 
series of glass impingers. Formaldehyde reacts with the DNPH to form a 
derivative that is extracted, solvent exchanged, concentrated and then 
analyzed by high performance liquid chromatography. Sampling train 
components and operation are the same as that described for €PA Method 5 
described previously. 



/ f  



I 
I 
I 
t 
I 
9 
II 
8 

APPENDIX E 
Quality Assurance Data 

70 

1 
c 
c 
I 
Q 
1 
I 
s 
I 
I 



t 
I 

. .  

SAMPLING TRAIN CALIBRATION DATA 
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Louisiana Pacific Corporation 
Sagola, Michigan 
PACE Project No. 920108.402 

PACE Incorporated 
February 25,1992 

Air Sampling Department Calibration Report 

Sampling Nozzle Calibration Data 

Nozzle Number : 4 - 2  

Date of Calibration : 12/6/91 

Calibration Technician: M. Loftus 

Measurement 
Position 

1 

2 

3 

4 

5 

Average 

Diameter 
Inches 

0.246 

0.245 

0.247 

0.247 

0.248 

0.247 

The sampling nozzle is rotated and measured at 36 degree 
Increments. Diameters are measured to the nearest 0.001 ". 
All measurements must be within a range of 0.004". 
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Louisiana Pacific Corporation 
Sagola, Michigan 
PACE Project No. 920108.402 

PACE Incorporated 
February 25,1992 

Air Sampling Department Calibration Report 

Sampling Nozzle Calibration Data 

Nozzle Number : 4 - 1  

Date of Calibration : 

Calibration Technician: M. Loftus 

1 21619 1 

Measurement 
, Position 

1 

2 

3 

4 

5 

Average 

.Diameter 
Inches 

0.21 0 

0.21 0 

0.21 1 

0.21 2 

0.21 2 

0.21 1 

The sampling nozzle is rotated and measured at 36 degree 
Increments. Diameters are measured to the nearest 0.001 " 
All measurements must be within a range of 0.004". 



Louisiana Pacific Corporation 
Sagola, Michigan 
PACE Project No. 920108.402 

PACE Incorporated 
February 25,1992 

Air Sampling Department Calibration Report 

Sampling Nozzle Calibration Data 

Nozzle Number : 0 - 2  

Date of Calibration : 

Calibration Technician: M. Loftus 

61419 1 

Measurement 
Position 

1 

2 

3 

4 

5 

Average 

Diameter 
Inches 

0.185 

0.187 

0.188 

0.186 

0.187 

0.187 

The sampling nozzle is rotated and measured at 36 degree 
Increments. Diameters are measured to the nearest 0.001 ". 
All measurements must be within a range of 0.004". 
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Louisiana Pacific Corporation 
Sagola, Michigan 
PACE Project No. 920108.402 

PACE Incorporated 
February 25,1992 

Air Sampling Department Calibration Report 

Sampling Nozzle Calibration Data 

Nozzle Number : 0 1  - 1  

Date of Calibration : 1/1/04, 

Calibration Technician: M. Loftus 

Measurement 
Position 

1 

2 

3 

4 

5 

Average 

Diameter 
Inches 

0.21 1 

0.21 0 

0.21 0 

0.21 1 

0.209 

0.21 0 

The sampling nozzle is rotated and measured at 36 degree . 
Increments. Diameters are measured to the nearest 0.001". 
All measurements must be within a range of 0.004". 



Louisiana Pacific Corporation 
Sagola, Michigan 
PACE Project No. 9201 08.402 

PACE Incorporated 
February 25,1992 

Air Sampling Department Calibration Report 

Sampling Nozzle Calibration Data 

Nozzle Number : 1-3 

Date of Calibration : 

Calibration Technician: M. Loftus 

1 011 7/91 

Measurement 
Position 

1 

2 

3 

4 

5 

Average 

Diameter 
Inches 

0.31 0 

0.309 

0.31 0 

0.309 

0.309 

0.309 

The sampling nozzle is rotated and measured at 36 degree 
Increments. Diameters are measured lo the nearest 0.001". 
All measurements must be within a range of.0.004". 
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Louisiana Pacific Corporation 
Sagola, Michigan 
PACE Project No. 920108.402 

PACE Incorporated 
February 25.1992 

Air Sampling Department Calibration Report 

Sampling Nozzle Calibration Data 

Nozzle Number : Glass 

Date of Calibration : 111104 

Calibration Technician: M. Loftus 

Measurement 
Position 

1 

2 

' 3  

4 

-5 

Average 

Diameter 
Inches 

0.302 

0.304 

0.301 

0.302 

0.302 

0.302 

The sampling nozzle is rotated and measured at 36 degree 
Increments. Diameters are measured to the nearest 0.001". 
All measurements must be within a range of 0.004". 



Louisiana Pacific Corporation 
Sagola, Michigan 
PACE Project No. 920108.402 

PACE Incorporated 
February 25,1992 

Air Sampling Department Calibration Report 

Pitot Tube Calibration Data 

Pitot Tube Number : 4 

Date of Calibration : 8/26/91 

Calibration Technician: C. Stock 

Calibration 
Trial No. 

1 

2 

3 

Calibration 
Trial No. 

1 

2 

3 

A Side Calibration 

Inches WC Inches WC 

0.470 0.666 

0.470 m0.660 

0.471 0.664 

AP(standard) AW-tyPe) 

A Side Average 

B Side Calibration 

Inches WC Inches WC 

. 0.469 0.665 

'0.468 0.660 

0.471 0.668 

AP(standard) AP(S-tyPe) 

B Side Average 

Pitot Tube Coefficient 

Pitot 
Coefficient 

0.832 

0.835 

0.834 

0.834 

Pitot 
Coefficient 

0.831 

0.834 

0.831 

0.832 

0.833 



1 
I 
1 
1 
I 
I 
D 
I 
3 
1 
I 
1 
I 
I 
I 
I 
I 
1 
I 

1 

Louisiana Pacific Corporation 
Sagola, Michigan 
PACE Project No. 920108.402 

PACE Incorporated 
February 25,1992 

Air Sampling Department Calibration Report 

"Pitot Tube Calibration Data 

Pitot Tube Number : 

Date of Calibration : 

Calibration Technician: 

Cali bration 
Trial No. 

1 

2 

3 

Calibration 
Trial No. 

1 

2 

n 
.¶ 

3 

8/26/91 

C. Stock 

A Side Calibration 

AP(standard) AP(StyP4 Pitot 
Inches WC Inches WC Coefficient 

0.469 0.669 0.829 

0.468 0.666 0.830 

0.465 0.662 0.830 

A Side Average 0.830 

B Side Calibration 

AP(standard) AP(StyPe) Pitot 
Inches WC Inches WC Coefficient 

0.467 0.661 0.832 

0.463 0.652 0.834 

0.470 0.663 0.834 

B Side Average 0.833 

Pitot Tube Coefficient 0.831 
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Louisiana Pacific Corporation 
Sagola, Michigan 
PACE Project No. 920108.402 

PACE Incorporated 
February 25,1992 

Air Sampling Department Calibration Report 

Pitot Tube Calibration Data 

Pitot Tube Number : 5 

Date of Calibration : 

Calibration Technician: C. Stock 

812619 1 

Calibration 
Trial No. 

1 

2 

3 

Calibration 
Trial No. 

1 

2 

3 

A Side Calibration 

AP(standard) W S t y p e )  
Inches WC Inches WC 

Pitot 
Coefficient 

0.468 0.652 0.839 

0.468 0.650 0.840 

0.468 0.649 0.841 

A Side Average 0.840 

B Side Calibration 

AP(standard) AP(StyPe) Pitot 
Inches WC Inches WC Coefficient 

0.469 0.650 0.841 

0.471 0.651 0.842 

0.465 0.648 0.839 

B Side Average 0.841 

Pitot Tube Coefficient 0.840 
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Louisiana Pacific Corporation PACE Incorporated 
Sagola, Michigan February 25,1992 
PACE Project No. 920108.402 

Air Sampling Department Calibration Report 

Pitot Tube Number : 

Date of Calibration : 

Calibration Technician: 

Calibration 
Trial No. 

1 

2 

Calibration 
Trial No. 

1 

2 

3 

Pitot Tube Calibration Data 

25 

812619 1 

C. Stock 

A Side Calibration 

Inches WC Inches WC 
Pitot 

Coefficient 
AP(standard) AP(S-tyPe) 

0.475 0.656 0.842 

0.475 0.658 0.841 

0.475 0.654 0.844 

A Side Average 0.842 

B Side Calibration 

AP(standard) WSty Pel Pitot 
Inches WC Inches WC Coefficient 

0.474 0557 0.841 

0.477 0.658 0.843 

0.475 0.658 ,0.841 

B Side Average 0.842 

Pitot Tube Coefficient 0.842 
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Page 2 

7a. THERMAL OIL HEATER OPERATING DATA: 

7al. Design heat input is 61mm BTU/hr. Operating heat input 
to be based on f factor. Heat output to be determined by 
efficiency calculations. 06'/7W/- = /itf&7/- 05% 

. .  

7a2. Type of fuel to be used is 100% green bark and green wood 
fines. 

7a3. ACFM of air through the Thermal Oil Heater is equal to 
ACFM at the stack and will be determined during sampling. 

7a4. Tons of dry fuel burned during testing will be determined 
by bark infeed counts and moisture content. 
a ~ e  ~TT$C,Y FO SYFE- r s  

51-:g , + ~ 7 Z : ~ C t f ~ O  5&t 2 

7a5. Plant production rate is tons of finished product per hour 
--c as described in 7 ~ 1 0 .  

726. Thermal Oil Heater operating parameters including: 
- Refractory temperature 
- Incoming oil temperature 
- Outgoing oil temperature 
- Fuel feed setting 
- Pond heat set point, building heat setpoint and 

thermal oil temperature setpoint. 

7a7. Control equipment parameters to be recorc?ed include: 
- EFB bed voltage 
- EFB bed Amperage 
- EFB ionizer voltage 
- EFB ionizer Amperage 
- EFB pressure drop 

7b. DRYER OPERATING DATA: 

7bl. Moisture content of wet wafers. 'yEC?&/?DEo cfi 
Moisture content of dry wafers. ,AJf@c7/,'ED 

Wood to be processed will be 3 - 99% green wood, - 1% 
dried, dead wood. 

Wood to be processed will be - '99% hardwood, - 1% 
softwood. 

5L@C?-75 

7b2. 

7b3. 
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7b4. 

7b5. 

7b6. 

7b7. 

7b8. 

7b9. 

7b10. 

7bll. 

7b12. 

7b13. 

- -  Buiner outlet temperature, operating and setpoint. 
- Inlet temperature, d o p e r a t i n g .  ‘ 7 , . ’F1? ,97 / /V~  = - Outlet temperature, operating and setpoint. ~E~K,,A,,- LZ~&A-$ 

/?&d&PDED 5/v *4/7#C>YEB 5 M E E  7-5 /L’C/;?+?,7L r5p~wncJ.A 
Design airflow rate is 60,000 acfm, actual airflow Will 
be determined during sampling. 

Type of fuel to be burned is dry fines. Waste oil is not 
burned in the drying process. The percent of reacted (solid, 
not liquid) resin burned will be determined by percent of 
resin in finished product and percent o f .  trim material in 
dry fuel. ,5HC&;/l/’ c/t‘ &v/ch’zD s;yL-%Ts 
The heat content of the dry fuel will be determined by 
analysis. B/L;C~ B T G / L ~  

The dryer is 13’ diameter and 60’ long. Actual and 
design revolutions per minute will be recorded. 

Dryer production rate in pounds of dry furnish per h’our 
based on press production plus screened fines and board 
trim using the following formula: 

G t?FYOCb‘;I/D/V5 PEk /%’/A‘ .9 Ci09L  . 

15. Dryer Production = Tons press production/hr. / 2000 
8R 1 - (0.07 + 0.08) 

6, f 
Where: Soard Trim =X of finished product veight 

screened fines =,& of finished product-weight 
/i. E ... 

5 FE fl/-r4cC/JEn 
r-m? :.;?i.r,-?L /?/77€5 

Design rate is 21,800 lb. dry furnish/hr. 
Test rate is 21,800 lb. dry furnish/hr. 

& I n s  
The level of the dry .% (in feet) will be recorded 
before and after testing and bin dimensions will be supplied. 

Plant production rate in tons of finished product per hour 
SEE . ~ ~ # W E D  .5,t‘Ei5/-- PM///- 2&=eD5 LL5LF-C. //J z 
based on press production. See 7c10. 
2EE ,7774c/ye-o v‘n‘L=E 7- 
Additional dryer- operating parameters to be recorded include - Wet bin feed rate 
EFB operating parameters to be recorded include: - Bed voltage - Bed amperage - Ionizer voltage - Ionizer amperage - EFB pressure drop 
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LIHE 

SURPACE 
CORE 
SUR/CORE 

SURFACE 
CORE 
SUR/CORE 

SURPACE 
CORE 
SUR/CORE 

SURPACE 
CORE 
SUR/CORE 

SURFACE 
CORE 
SUR / CO RE 

SURPACE 
CORE 
sm/coRE 

SURPACB 
CORE 
8UR/CORB 

SURPACE 
CORE 
suR/coRE 
SURPACE 
CORE 
SUR/CORE 

SURPACE 
CORE 
SUR/CORE 

SURFACE 
CORE 
SURICORE 

WET B I N  LIVE BOTTOM S P E E D S  

t S P E E D  CALCULATED CALCULATXD ACTUAL ACTUAL 
BY POT IW/HIN PT/HIH IN/" P T / H I H  

75 9.00 .75 8.90 .742 
75 9.00 .75 8.91 .743 
75 9.00 .75 9.06 .755 

76 9.12 .76 9.05 .7 54 
76 9.12 .76 9.05 .7 54 
76 9.12 .76 9.04 .753 

77 9.24 .77 9.15 .763 
77 9.24 .77 9.18 .765 
77 9.24 .77 9.18 .766 

78 9.36 .78 9.28 .773 
78 9.36 .78 9.28 .773 
78 9.36 .78 9.33 .777 

79 9.48 .79 9.43 .790 
79 9.48 .79 9.43 .790 
79 9.48 .79 9.48 .790 

80 9.60 .80 9.53 .794 
80 9.60 .80 9.55 .796 
80 9.60 .80 9.75 .813 

81 9.72 '. 81 9.66 
81 
81 

9.72 
9.72 

.81 9.77 

.81 9.70 

82 9.84 .82 10.00 
82 9.84 .82 9.88 
'82 9.84 .82 9.85 

83 9.96 .83 9.90 
83 9.96 * 83 9.94 
83 9.96 .83 9.98 

84 10.08 .84 10.06 
84 10.08 .84 10.09 
84 10.08 .84 10.08 

85 10.20 .85 ' 10.18 
85 10.20 .85 10.20 
85 10.20 .85 10.16 

.a05 

.a14 

.808 

.a33 

.823 

.a20 

.825 

.828 

.831 

.a39 

.a41 

.a34 

.848 

.850 

. 8 4 7  
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B I N  LEVEL RECORD (recored e;.ch h a l f  hour)_ 



LOUISIANA-TACIYIC CORPO3ATION 
SAGGLA X1CXGA-V 

BIN LEVEL RECORD (recored each half !cur) I 



LOU1 S IANA-PAC1 FIC CORPCiUtTI ON 
SACOLA MICHICM: 

BIN LEVEL RECORD (recored e a c h  h a l f  hour)  



I 

7/16 :;a 
189 ;t 

l . l & 7  1 

1E 
I 
I k i l a r s i $ % i  iercenr IlGi Usw 

- .- 
Io;. 

'1 :k. -- ibs .  --.-... 

X i 2  _. 1 bs .-&' sol i d  
- 17.92 l$s.;HSF - 17917 lbs.-lGG" s o i i d  1 

I 
GoIiarsiI lsF h W n t  Lr" Used 

Col iars iHSF Tots1 Resin Cost i o r  Say 501 1 i r s i H F  
'VOI 1 irsirs Toiil Cosi i o r  Day hi 1 zsiii- 
ini i arsiHSF F i n i s h e 5 2 9  iroduced Tons 
kl 1 irsifi5 



I 
LOUISIANA-PACIFIC SXGOUI. ni pdilrww 

Shift: 1st 
Th. 1 

Dimension: 1/4 
Pressload: 42 I 

Conversion: 0 . 6 1  
njF/Tnic%nts;: 04.515 

1% 
1 

, W t .  Conversion: 
i t t a l  Wt.i7,.: $6030 I 

I 

Th. 2 Th. 3 
112 15/35 
48 0 

I , 3 3 , ?  1.3 
147,452 - 0.iIuiJ 

3 i i  3 4  
1$2:9i 6 

- 

iotai 

Th. 4 
7/'16 
188 

l .l&7 

iii 
02491 1 
tG <or dai 

0 12.583 14.320 14.766 
X Factor 65598 5667 8768 80 52 I - 0 - i1308 118896 

I / 999.955 KSF 10.95 

1 1 V . Y a x  koent: T o t a l h n t  oiYax Prom Day Before 
Add: Incaning Wax 
Subrtact: Total Amount of Wax T o h y  
Totai Yix Usage 

r. 

@ 

~~ 

Total W a x  Cost Dol IarvHSF 

Total Amlrmnt of HDI Frcm Gay Before 
Add: Incaning HDI 
Subtract: Total h u n t  of HDI Today 
Total HDI U s a ~  

/ 999.955 KSr' 

I 
I Total HDI Cost hi IarvHSF 

ll.ia.?henol: Total h n t  of Zi frcm Day aeiore 
Add: inccmrng LPE 
Subtract: Total Amount oi LPH Tocay 
total WH Usage 

I 
I 
IY1 I .Sumnarv :  

/ p99.955 HSF u 
Total LPH Cost DollarYHSP 

hve W a x  Cost/l(SP (UU) Dol IarvHSP 
bve HDI CcstAiSP (HTD) Dol IarvHSF 

Ave LiquidPhenol CostMP Dol IarflSF I Total Ave Cost (HTD) Dol IarvHSF 

&I 5 . i .  

12.589 
8616 
108467 

Date: 

Ibs. 
Ibs. 
Ibs. 
Ibs. 

Percent Wax Used 

IbS. 
Ib. 
Ib. 
Ib. 

?ercent HDl Used .. 

283306 Ibs. 
- 0 1b. 

246906 Ib. 
lbs.-G% solid 

Ibs.A5F ZlW lb.-lOO% solid 
Percent I98 Used 

Total Resin Cost ior Day Dol Iarv'HSP 
Total Cost for Day hllarvHSF 

fin i *eoOSB Produced Tons 

Signature Jeri J a w  
3-4 



Slit :  
Th. 1 

Diwnsion: l i 4  
Pressload: 0 

Conversion: 0.6667 
nSi/Thickness: 0.000 
Yt. Conversion: 160 
Total Wt./Th.: 0 

Jj .Factors: li4.0.6667 

u.inventorv: Wax N.T. 
s/ty 6667 

0 
X Factor 6598 

- ii 

1st 
Th. 2 Th. 3 

I i 2  15/32 
0 114 

1 .a 1.25 
- 0.000 328.320 

317 304 
0 415672 

Total 999.p49 

v6=1 .on0 iilb.l.1667 
19iS2=I .583 23/32=1.9167 
Yax S.T. LPB S.T. 

2ti5 
1783.5 

10.666 12.156 
5667 87% 

i@s& 

Th. 4 
7/16 
106 

1.1667 
284.936 

i7i 
352344 

HSF for day 

1U32.1 .E 
3/4=2.0000 
LPH N.T. 

12.7 
8052 

n. 1 
9 8  
0 
1 
- 0 .on0 
547 

0 

li2.I .3333 

Hili S.T. 

11.87 
8616 

2nd 
Th. 2 Th. 5 i'n. 4 

WSE 19/3E i j i H  
2 14 i4 

1.9167 1 .%3 1.9167 
8.832 51.071 3i6.790 

456 jii 466 
10944 65% 413WJo13 

(Suriace) 1/4 Brd. Yt. - 0 
(Core) l i 4  6rd. Wt. - 0 

Total 3rd. Yt. 1256304 
KDI H.T. Surface Vt. 62QE 

Core Yt. 
Suriace Yt. 

%Core Vt. 5J.o:: 12.1: 
i910 
F 5 4 d j  - 

!?.wax Totai h u n t  oigax iran nay Before Ibs. 
Add: incming Vax - 0 lbs. 
Subrtact: ?ob1 h u n t  oi'iu Today 60444 Ibs. 
Total Wax Usage lee&l Ibs. 

.Y 

/ 999.949 MSF. 10.86 Ibs./nSF 
Total Wax Cost -. . '  DollarvMSP Percent Wax Used 

- 0. Total Amwnt of WDI From Day M o r e  209936 Ibs. 
Add: lncming H D l  I .?! 0 IbS. 
Subtract: Total h n t  of HLlI TorJay 198220 Ibs. 
Total HDI ilsage '. IbS.., 

/ 9p9.9r19 USF ll.i2 Ibs./HSF 
Total HDI Cost Dollars4SP 1.875 Percent H D f  Used - 

!L!&l!t!mL To:alAmount oiLPB From Day Before 246906 Ik. 

Subtract: Total b n t  of LPH Today rn Ibs. 
Add: Incming LPH - 0 Ibs. 

Total LPA Usage Ibs.-6i% solid 
/ 9p9.949 HSP io.52 Ibs./nSF lbs.-100% soiid 

Total LPB Cost DollaruHSF , Percent LPi Used 

. h e  W a x  CostiHSF (HTDITD) DollarwHSP Total Resin Gxt for Day fol iarv'HjF 
ave ~ D I  Costnsi (m) Dol IarvHSF Total Cost for Day bi I a r v W  

Ave LlquidPhenol bs t /XSF  (KID) bl IarSrMSF FlnishedOSB Produced Tons 
Total hve Cost ( K I D )  DollarflSF 

Signature &f J m  
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.L. R I S U T O R S  . . & CiiUSE COLUmS . &O 

YD. COOLINC TAWS . & FLUSH BLENDER . . 
RESS COOLiNG'FANS. I.)). BACHOUSE PRESSURE 
.c.o.s. . . . . . . H Y D .  OIL TEQ . . /2z 
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PACIFIC CORPORATION 
ENGINEERING OFFICE 
Route 8 - BOX 8263 
HAYWARD, WI. 54843 
71 5-634-3454 Phone 
71 5-634-5963 F a  ‘I -’ I 

1 F A X  T R A N S M I T T A L  S H E E T  

D A W  d-/o-$?z 
2 

TO: T c #&mN 
FROM: # PAGES 

(INUUDINQ COVER PA5kj 

I 
MESSAGE: a kF 

- 

- 
FAX TAANSMIlTED AS CHECKED. BELOW Y 

APPROVED AS SUEWITED 
APPROVED AS NOTED 
E T U R N E D  FOR CORRECTIONS 

FOR APPROVAL 
FOR YOUR USE 
A8 REQUESTED w FOR REVIEW 8 COMMENT u OTHER I 
, .. . m i i 1  i 

1 
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Source category: Reconstituted wood products 
Plant name : L-P, Sagola (dryers) 

i 
Date: 
Location: 

1128-1/31,1992 



Emission 
Type of Run rate, 

Source control Pollutant No. Ib/hr 

.. .. 
Rotary dryer 
Vood-fired 
urface 

Process 
rate, Emission factor 

ton/hr kg/Mg I Ib/ton 

Cyclone+ 

electrified 
filter bed 

AVERAGE 
condens. PM I 1 I ND 
condens. PM I 2 I ND I 

0.38 0.75 
ERR ERR 
ERR ERR 



Emission Process 
Type of Run rate, rate, 

Source control Pollutant No. Ib/hr ton/hr 
total hydrocarbon 3 

AVERAGE 

.. .. 
Rotary dryer 

Wood-fired 
core 

Emission factor 
kg/Mg Ib/ton 

ERR ERR 
ERR ERR 

Cyclone+ 

electrified 
filter bed 

formaldehyde 
formaldehyde 
formaldehyde 

1 ERR ERR 
2 ERR ERR 
3 ERR ERR 

AVERAGE ERR ERR 



Source category: 
Plant name : 
Test date : 

Type of 
control Pollutant 

total hydrocarbon 
total hydrocarbon 
total hydrocarbon 

'rocess 

Source 

Emission Process 
Run rate, rate, Emission factor 
No. Ib/hr tonlhr kg/Mg Iblton 
1 ERR ERR 
2 ERR ERR 
3 ERR ERR 

Reconstituted wood products 
L-P, Sagola (dryers) 

AVERAGE 

Date: 
Location: 

ERR ERR 






