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1 INTRODUCTION 

During the Period May 9 - 12, 1994 Interpol1 Laboratories personnel conducted Air 

Emission Compliance tests at the Louisiana Pacific Corporation (LP) Waferboard Plant located 

in Missoula, Montana on the following sources: 

Source Parameters Date 

Ceka Stack NO, 
ROEMMC Stack PM, NO,,CO,CH ,O,THC's 

'C' Dryer Stack PM,NO,,CO,CH,O,THC's 

'D' Dryer Stack PM,NOx,CO,CH,O,THC's 

Boards Coolers 1 & 2 Stack PM,CO,CH,O,THC's 

Press Vents 1 & 2 Stack PM,CO,CH,O,THC's 

Press Vents 3 & 4 Stack PM,CO,CH,O,THC's 

North Pre-Dryer Stack PM,NO,,CO,CH,O,THC's 

South Pre-Dryer Stack PM,NO,,CO,CH,O,THC's 

Coen Stack PM,NO,,CO,THC's 

5-09-94 

5-10-94 

5-10-94 

5-1 0-94 

5-1 1-94 

5-1 1-94 

5-1 1-94 

5-1 2-94 

5-1 2-94 

5-1 2-94 

On-site testing was performed by Scott Bainville, Ed Trowbridge, Gary Hove, Ken Rosenthal, 

Mark Kaehler, and Ken Nuessmeier. Coordination between testing activities and plant 

operation was provided by Sue Somers of LP. The tests were witnessed by Jay Sinnot and 

Susan Zazzali of the United States Environmental Protection Agency Region 8, Ken Anderson 

of the Missoula County Health Department, and Warren Norton of the Montana Department 

of Health and Environmental Sciences, Air Quality Bureau. 

The thermal oil heater manufactured by GEKA supplies heat for the Line 2 Press. The 

CEKA unit has a capacity of 20 MMBTU and is  fired by natural gas. Flue gas i s  emitted to 

the atmosphere via a 67 foot high, 24 inch diameter stack. 

The ROEMMC tube i s  a 48" inside diameter refractory lined horizontal duct which 

conveys heat to the plants six particle board dryers. Heat for the dryers i s  supplied by the 

50 MMBTU/HR ROEMMC sanderdust burner and 55 MMBTU/HR Babcock-Wilcox boiler. 

1 



Particleboard dryers which were sampled during this project included the Line 2 

surface dryer (C), which is 32 feet long by 9 foot diameter and the Line 2 core dryer (D), 

which is a 28 foot long by 8 foot diameter. Both dryers are triple pass models manufactured 

by Heil. Emissions from each dryer are controlled by multicyclones manufactured by 

Polutrol and emitted to atmosphere via 36" diameter ducts at an elevation of approximately 

40 feet. 

The l ine 2 continuous particleboard press i s  ventilated by four roof mounted axial 

fans. The fan housings are approximately 44" in diameter and emit to the atmosphere at an 

elevation of approximately 54 feet. After pressing, boards from Line 2 are cooled in a rotary 

board cooler which i s  ventilated by two four foot square ducts that emit to the atmosphere 

at an elevation of approximately 42 feet. 

The predry system consists of two 12 foot diameter by 40 feet long triple pass rotary 

drum dryers manufactured by Guarantee Performance. Emissions are vented to the 

atmosphere via two 40" diameter, 90 feet high stacks. The predryer emissions are controlled 

by Polutrol multicyclones. Heat for the predryers is supplied by a 35 MMBTUlHR Coen 

sanderdust burner. In addition to supplying the predryers, excess exhaust from the Coen 

burner i s  vented to the atmosphere via a 48 inch diameter, 53 foot high stack. 

Particulate evaluations were performed in accordance with EPA Methods 2-5, CFR 

Title 40, Part 60, Appendix A (revised July 1, 1993). A preliminary determination of the gas 

linear velocity profile was made at each test location before the first particulate determination 

to allow selection of the appropriate nozzle diameter for isokinetic sample withdrawal. An 

Interpoll Labs sampling train which meets or exceeds specifications in the above-cited 

reference was used to isokinetically extract particulate samples by means of a heated glass- 

lined probe. Wet catch samples were collected in the back half of the Method 5 sampling 

train and analyzed in accordance with €PA Method 202. 

The oxides of nitrogen samples were collected at the Dryer test site during the 

particulate determinations using an all-glass Method 7 sampling train. A heated stainless 

steel probe was used to extract the samples from the exhaust stream. A plug of glass-wool 

was used in the end of the probe to remove particulate material. 

2 



The NO, samples were collected in volume-calibrated two-liter all-glass flasks. An 

aliquot of 25 cc of absorbing solution was added to each flask on-site; the flask was closed; 

inserted into the sampling train; and evacuated. The probe was then purged and the sample 

collected over a 15 second interval. The flask was then closed; the flask removed from the 

sampling train; shook for two minutes and then secured for transport to the laboratory. 

\ 

Upon arrival at the laboratory, the NO, samples are logged in, placed in a designated 

area and maintained at 72 O F  for 24 hours to allow completion of the conversion of NO to 

NO, and absorption in the acidified peroxide reagent. The flasks are then shook to complete 

absorption; attached to a mercury manometer and the static pressure and temperature 

recorded. The samples are then recovered and analyzed by ion chromatography. 

Formaldehyde samples were collected using EPA Method 001 1 (SW 846 3rd Ed.). 

The samples were collected isokinetically using a Method 5 sampling train with an aqueous 

acidic 2,4dinitrophenylhydrazine absorbing solution and analyzed by high performance 

liquid chromatography. 

Total gaseous hydrocarbon concentrations were determined instrumentally using a 

Ratfisch Model RS55 heated flame ionization detector (HFID) calibrated against propane in 

air standards. The THC concentration was continuously monitored by extracting a slipstream 

of exhaust gas by means of a heated probe and filter holder. A heat-traced teflon line was 

used to transport the sample gas from the filter holder outlet to the analyzer inlet. 

Integrated flue gas samples were extracted from the dryer and thermal oil heater 

exhaust gas streams using a specially designed gas sampling system. integrated flue gas 

samples were collected in 44-liter Tedlar bags housed in a protective aluminum container. 

After sampling was complete, the bags were sealed and returned to the laboratory for Orsat 

analysis. Prior to sampling, the Tedlar bags are leak checked at 15 IN.HC. vacuum with an 

in-line rotameter. Bags with any detectable inleakage are discarded. The integrated flue gas 

samples collected at each test site (except the Geka) were analyzed for carbon monoxide in 

accordance with EPA Method 10 (NDIR). 

Testing on the ROEMMC Tube was conducted from two test ports oriented at 90 

degrees on the stack. These test ports are located > 5 stack diameters downstream of the 

3 
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nearest flow disturbance and 2 stack diameters upstream of the stack exit. A 24point 

traverse was used to collect the particulate and formaldehyde samples. Each traverse point 

was sampled 2.5 minutes to give a total sampling time of sixty minutes per run. 

Testing on the 'C' and 'D' Dryers was conducted from two test ports oriented at 90 

degrees on the stack. These test ports are located 3 stack diameters from the nearest flow 

disturbance and 1.9 diameters from the stack exit. A 24point traverse was used to collect 

representative particulate and formaldehyde samples. Each traverse point was sampled for 

2.5 minutes for a total sampling time of 60 minutes per run. 

Testing on the North and South Pre-Dryers was conducted from two test ports 

oriented at 90 degrees on the stack. These test ports are located S stack diameters from the 

nearest flow disturbance and 3 diameters from the stack exit. A 20-point traverse was used 

to collect representative particulate and formaldehyde samples. Each traverse point was 

sampled for 3 minutes for a total sampling time of 60 minutes per run. 

Testing on the Press Vents and the No. 1 & 2 Board Coolers was conducted from two 
test ports oriented at 90 degrees on the stack. These test ports are located > 2 stack 

-diameters downstream of the nearest.flow disturbance and > 0.5 diameters upstream of the 

stack exit. A 24-point traverse was used to collect the particulate and formaldehyde samples. 

Each traverse point was sampled 2.5 minutes for a total sampling time of 60 minutes per run. 

Testing on the Coen Stack was conducted from two test ports oriented at 90 degrees 

on the stack. These test ports are located > 2 stack diameters downstream of the nearest 

flow disturbance and > 0.5 diameters upstream of the stack exit. A 24point traverse was 

used to collect the particulate samples. Each traverse point was sampled 2.5 minutes for a 

total sampling time of 60 minutes per run. 

The important results of the test are summarized in Section 2. Detailed results are 

presented in Section 3. Field data and all other supporting information are presented in the 

appendices. 
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2 SUMMARY AND DISCUSSION 

'1 
The important results of the particulate emission compliance tests are summarized 

in Tables 1 - 9. The particulate results have been calculated using the dry plus wet catch 

("a" Tables) and again with the dry catch only ("b" Tables). The oxides of nitrogen results 

are summarized in Table 10. The carbon monoxide results are summarized'in Table 11. 

The formaldehyde results are summarized in Table 12. The total hydrocarbon results are 

summarized in Table 14. An overview of al l  results is presented in the table below: 

a 
1 

PM NO,- co C H , O  THC's 
SOURCE (CWDSCFXLB/HR) (OD m.d) (LBIHR) (DO m,d) ILB/HR) (DD m.d) (LBIHR) (OD mC,w) (LBIHRL 

NIA NIA 20 0.12 N/A NJA 
0.117 10.6 283 21.4 317 14.6 

'C' Dryer 0.01 7 3.6 78 13.7 63 6.7 
'D' Dryer 0.0271 4.2 71 9.2 80 6.3 
B Cooler 1 & 2 0.0082 2.2 NIA NIA 11 1.5 
P V 1 & 2  0.01 2 3.2 NIA NIA 14 1.9 
P V 3 & 4  0.01 1 2.9 NIA N/A 12 1.5, 
North Pre-Dryer 0.012 3.6 46 11.4 64 9.7 
South Pre-Dryer 0.012 3.5 42 10.0 5.6 0.80 
Coen Stack 0.065 3.8 206 10.0 79 2.3 

N/A NIA N/A NIA 
0.89 0.046 7 0.16 
0.31 0.037 67 3.2 
0.46 0.039 110 4.0 
0.43 0.065 5 0.30 
0.42 '0.059 22 1.3 

3.4 0.49 49 2.9 
0.21 0.036 79 5.8 
0.06 0.010 81 5.2 
NIA N/A < 1 < 0.01 

No  difficulties were encountered in the field by lnterpoll labs or in the laboratory evaluation of the 

samples which were conducted by lnterpoll Labs. On the basis of this fadand a complete review of the entire 

data and results, it is our opinion that the results reported herein are accurate and closely reflect the actual 

values which existed at the time the test was performed. 

i 
i 

... 
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Table loa. Summary of the May 9 & 10, 1994 Oxides of Nitrogen Emission Compliance Tests 

at the Louisiana Pacific Waferboard Plant in Missoula, Montana. 

Time Concentration Emission Factor 

Date (HRS) (0orn.d) (LB/10b8TU) 

(CEKA Stack) 
5-09-94 1700-1 745 18 0.178 

5-09-94 1800- 1 845 21 0.194 

5-09-94 1900-1 945 21 0.195 

Avg. 20 0.189 
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Table lob. Summary of the May 9 & 10, 1994 Oxides of Nitrogen Emission Compliance Tests 

at the Louisiana Pacific Waferboard Plant in Missoula, Montana. 

Time Concentration Emission Rate 

Date (HRS) (Dom.d) (LB/HR) 

(ROEMMC Tube) 
5- 1 0-94 1110-1212 257 19.2 

5-1 0-94 1300-1 403 305 22.8 

5-1 0-94 1445-1547 287 22.2 

Avg. 283 21.4 

(‘C’ Dryer) 
5-1 0-94 1110-1212 39 6.62 

5-1 0-94 1300-1402 128 22.4 

5-1 0-94 1445-1 548 66 12.0 

Avg. 78 13.7 

(‘D’ Dryer) 

5-1 0-94 1300-1403 70 9.23 

5-1 0-94 1445-1 547 74 9.30 

Avg. 71 9.16 

5-1 0-94 11 10-1212 69 8.94 

25 



Table 1Oc. Summary of the May 12, 1994 Oxides of Nitrogen Emission Compliance Tests at the 

Louisiana Pacific Waferboard Plant in Missoula, Montana. 

Time Concentration Emission Rate 
Date (HRS) (ppm,d) (LWHR) 

(North Pre-Dryer) 
1630-1 736 45 11.5 

181 2-1 91 5 48 11.6 
5-1 2-94 

5-1 2-94 
1948-2050 45 11.0 5-1 2-94 

Avg. 46 11,4 

(South PreDryer) 
1630-1 736 34 7.96 

181 2-1 91 5 50 11.7 

1948-2050 43 10.3 

5-1 2-94 

5-1 2-94 

5-1 2-94 
Avg. 42 10.0 

(Coen Stack) 
1630-1 738 226 10.7 

1814-191 7 196 9.71 

5-1 2-94 1950-2054 197 9.65 

206 10.0 

5-1 2-94 

5-1 2-94 

Avg. 

26 



Table l l a .  Summary of the May 10 & 11, 1994 Carbon Monoxide Emission Compliance Tests 

at the Louisiana Pacific Waferboard Plant in Missoula, Montana. 

Time Concentration Emission Rate 

Date (HRS) (ppm,d) (LB/HR) 

(ROEMMC Tube) 
5-1 0-94 1 1 1 0-1 2 1 2 355 16.1 
5-1 0-94 1300-1 403 277 12.6 

5-1 0-94 1445-1 547 318 15.0 

Avg. 317 14.6 

(‘C’ Dryer) 

5- 1 0-94 11 10-1212 80 8.37 

5-10-94 1300-1 402 55 5.88 

5- 1 0-94 1445-1548 53 5.87 

Avg. 63 6.71 

(‘D‘ Dryer) 
5-1 0-94 11 10.1212 90 7.13 

5-1 0-94 1300.1403 65 5.23 

5- 1 0-94 1445-1 547 85 6.55 

Avg. 80 6.30 

(Board Coolers 1 & 2) 

5-1 1-94 0947-1050 10 1.42 

5-1 1-94 1145-1 247 12 1.67 

5-1 1-94 1323-1 425 10 1.34 

Avg. 11 1.48 

(Press Vents 3 & 4 Stack) 

5-1 1-94 0949-1053 10 1.28 

5-1 1-94 1145-1250 15 1.91 

5-1 1-94 1323-1428 10 1.36 

Avg. 12 1.52 
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Table 1 Ib .  Summary of the May 11 & 12, 1994 Carbon Monoxide Emission Compliance Tests 

at the Louisiana Pacific Waferboard Plant in Missoula, Montana. 
I 
'I 
I 
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d 
... 

I 
& 
f 
ii 
e 
5 
r 
c 

Time Concentration Emission Rate 

Date (HRS) (Dpm.d) (LB/HR) 

(Press Vents 1 & 2 Stack) 

5-1 1-94 0949-1 053 18 2.41 

5-1 1-94 11 45-1 250 10 1.30 

5-1 1-94 1323-1425 15 2.03 

Avg. 14 1.91 

(North Pre-Dryer Stack) 
5-1 2-94 '1 630-1 736 46 7.22 

5-1 2-94 1812-1915 27 3.98 

5-1 2-94 1948-2050 120 18.0 

Avg. 64 9.73 

(South Pre-Dryer Stack) 

5- 12-94 1630-1736 4.4 0.63 

5-1 2-94 181 2-1 91 5 5.4 0.77 

5-1 2-94 1948-2050 6.9 1 .oo 
Avg. 5.6 0.80 

(Coen Stack) 

5-1 2-94 1525-1 738 87 
5- 12-94 1814-1917 75 

2.51 

2.26 

5-12-94 . 1950-2054 75 2.23 

Avg. 79 2.33 
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Table 12a. Summary of the May 10 & 11, 1994 Formaldehyde Emission Compliance Testsat the 

Louisiana Pacific Waferboard Plant in Missoula, Montana. 

Time Concentration Emission Rate 

Date (HRS) (p0rn.d) (LB/HR) 

(ROEMMC Tube) 

5-1 0-94 191 5-201 7 0.29 0.015 

5-10-94 2058-21 01 0.24 0.013 

5-1 0-94 2242-2345 2.15 0.1 11 

Avg. 0.89 0.046 

('C' Dryer) 
5-1 0-94 191 5-201 8 0.20 0.023 

5-10-94 2058-2203 0.21 0.025 

5- 1 0-94 2242-2345 0.52 0.062 

Avg. 0.31 0.037 

('D' Dryer) 
5- 1 0-94 1915-2019 0.32 0.027 

5-10-94 2058-2202 0.26 0.022 

5-1 0-94 2242-2344 0.80 0.069 

Avg. 0.46 0.039 

(Board Cooler 1 & 2) 

5-1 1-94 1635-1 738 0.36 0.054 

5-1 1-94 18141 918 0.34 0.051 

5-1 1-94 1946-2050 0.59 0.091 

Avg. 0.43 0.065 

(Press Vent 3 & 4) 

5-1 1-94 1638-1 744 4.2 0.61 

5-1 1-94 1814-1 920 4.1 0.58 

5-1 1-94 1946-2050 1.9 0.27 

Avg. 3.4 0.49 



Table 12b. Summary of the May 1 1 & 12, 1994 Formaldehyde Emission Compliance Tests at the 

Louisiana Pacific Waferboard Plant in Missoula, Montana. 

Time Concentration Emission Rate 

Date (HRS) (o0m.d) (LB/HR) 

(Press 1 & 2) 
5- 1 1-94 1638-1 744 0.38 0.053 

5-1 1-94 1814-1920 0.49 0.069 

5- 1 1-94 1946-2053 0.38 0.054 

Avg. 0.42 0.059 

(North Pre-Dryer) 

5-1 2-94 0706-081 6 0.40 0.070 

5-1 2-94 0837-0940 0.13 0.022 

5-1 2-94 1003-1 105 0.09 0.016 

Avg. 0.21 0.036 

(South PreDryer) 

5-1 0-94 1915-2019 0.08 0.013 

5- 1 0-94 2058-2202 0.06 0.0089 

5-1 0-94 2242-2344 0.05 0.0081 

Avg. 0.06 0.010 
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Table 13a. Summary of the May 10 - 12, 1994 Total Hydrocarbons Emission Compliance Tests 

at the Louisiana Pacific Waferboard Plant in Missoula, Montana. 

Time Concentration Emission Rate 

Date (HRS) hmn.d) (LB/HR) 

(ROEMMC Tube) 

5-1 0-94 2058-2101 3 0.06 

5-10-94 2242-2345 15 0.32 

Avg. 7 0.16 

5-1 0-94 191 5-201 7 4 0.10 

(‘C’ Dryer) 
5-1 0-94 1 9 1 5-20 1 8 66 3.0 

5-1 0-94 2058-2203 76 3.7 

5-1 0-94 2242-2345 58 2.9 

Avg. 67 3.2 

(‘D’ Dryer) 
5-1 0-94 1 9 1 5-20 1 9 88 3.1 

5-1 0-94 2058-2202 115 4.2 

5-1 0-94 2242-2344 128 4.6 

Avg. 110 4.0 

(Board Cooler 1 & 2) . 
5-1 1-94 1635-1 738 6 0.39 

5-1 1-94 1814-1918 3 0.15 

5-1 1-94 1946-2050 6 0.36 

Avg. 5 0.30 

(Press Vent 3 81 4) 
5-1 1-94 1638-1 744 70 4.2 

5-1 1-94 1814-1920 34 2.0 

5-1 1-94 1946-2050 42 2.4 

Avg. 49 2.9 

31 



. 
L --’- 

Table 13b. Summary of the May 11 & 12, 1994 Total Hydrocarbons Emission Compliance Tests 

at the Louisiana Pacific Waferboard Plant in Missoula, Montana. 

, Concentration Emission Rate Time 
Date (HRS) (D0m.d) (LB/HR) 

(Press 1 & 2) 
5-1 1-94 1638-1 744 46 2.6 

5-1 1-94 1 81 4-1 920 14 0.8 

5-1 1-94 1946-2053 7 0.4 

Avg. 22 1.3 

(North Pre-Dryer) 
5-1 2-94 0706-0816 77 5.6 

5-1 2-94 0837-0940 67 4.9 

Avg. 79 5.8 

5-1 2-94 1003-1 105 93 6.9 

(South Pre-Dryer) 
5-1 0-94 191 5-2019 70 4.5 

5- 1 0-94 2058-2202 64 
5-1 0-94 2242-2344 110 7.1 

4.1 

Avg. a i  5.2 

(Coen Stack) 
5-1 2-94 1630-1738 < 1  < 0.01 

5-1 2-94 1814-1 91 7 < l  < 0.01 

5-1 2-94 195G2054 < 1  < 0.01 

Avg. < 1  < 0.01 
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3 RESULTS 

The results of all field and laboratory evaluations are presented in this section. Gas 

composition (orsat and moisture) are presented first followed by the computer printout of the 

particulate, oxides of nitrogen, carbon monoxide, and formaldehyde results. Preliminary 

measurements including test port locations are given in the appendices. 

The results have been calculated on a personal computer using programs written in Extended 

BASIC specifically for source testing calculations. EPA-published equations have been used as the 

basis of the calculation techniques in these programs. 

The emission rates have been calculated using the product of the concentration times flow 

method. 
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3.1 Results of Orsat and Moisture Determinations 
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I I n t e r p o l 1  L a b s  R e p o r t  No. 4-2837 
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  

M i s s o u l a ,  MT 

T e s t  No. 2 
REMMC Tube  

R e s u l t s  o f  O r s a t  S M o i s t u r e  A n a l y s e s - - - - -  M e t h o d s  3 B 4 ( ? v / v )  

D a t e  o f  run  

D r y  b a s i s  ( o r s a t )  

Run 1 Run 2 Run 3 
05-10-94 05-10-94 05-10-94 

c a r b o n  d i o x i d e .  . . . . . . . . . . .  5.60 

o x y g e n .  . . . . . . . . . . . . . . . . . . .  13.90 

n i t r o g e n  . . . . . . . . . . . . . . . . . .  80.50 

Wet b a s i s  ( o r s a t )  

5.50 

14.10 

80.40 

c a r b o n  d i o x i d e  . . . . . . . . . . . .  5.28 5.22 

o x y g e n . . . . . . . . . . . . . . . . . . . .  13.11 13.38 

n i t r o g e n  . . . . . . . . . . . . . . . . . .  75.94 76.28 

w a t e r  v a p o r  . . . . . . . . . . . . . . .  5.66 5.13 

D r y  m o l e c u l ' a r  w e i g h t . .  . . . . . . 29.45 29.44 

W e t  m o l e c u l a r  w e i g h t  . . . . . . . .  28.80 28.86 

S p e c i f i c  g r a v i t y  . . . . . . . . . . . .  0.995 0.997 

W a t e r  mass f l o w  . . . . . .  ( L B / H R )  0.00 0.00 

FO 1.250 1.236 

5.80 

14.60 

79.60 

5.45 

13.73 

74.03 

5.99 

29.51 

20.82 

0.996 

0.00 

1.086 
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I n t e r p o l 1  L a b s  R e p o r t  N o .  4-2837 
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  

M i s s o u l a .  MT 

T e s t  N o .  3 
C - D r y e r  S t a c k  

R e s u l t s  o f  O r s a t  8 M o i s t u r e  A n a l y s e s - - - - -  M e t h o d s  3 8 4 ( t v / v )  

D a t e  o f  r u n  

D r y  b a s i s  ( o r s a t )  

Run 1 Run 2 Run 3 
05-10-94 05-10-94 05-10-94 

c a r b o n  d i o x i d e . .  . . . . . . . . . .  1.00 1.00' 

o x y g e n . .  . . . . . . . . . . . . . . . . . . .  19.00 19.80 

n i t r o g e n  . . . . . . . . . . . . . . . . . .  80.00 79.20 

Wet b a s i s  ( o r s a t )  

1.10 

19.80 

79.10 

c a r b o n  d i o x i d e .  . . . . . . . . . . .  0.97 0.97 1.07 

o x y g e n . . . . .  . . . . . . . . . . . . . . .  18.52 19.12 19.25 

n i t r o g e n  . . . . . . . . . . . . . . . . . .  77.99 76.47 76.92 

w a t e r  v a p o r  . . . . . . . . . . . . . . .  2.51 3.45 2.76 

D r y  m o l e c u l a r  w e i g h t  . . . . . . . .  28.92 28.95 28.97 

Wet m o l e c u l a r  w e i g h t  . . . . . . . .  28.65 28.57 28.67 

S p e c i  P i c  g r a v i t y . .  . . . . . . . . . .  0.990 0.987 0.990 

W a t e r  mass f l o w  . . . . . .  ( L B / H R )  0 .00 0.00 0 . 0 0  

FO 1.900 1.100 1.000 
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I n t e r p o l 1  L a b s  R e p o r t  No. 4-2837 
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  

M i s s o u l a .  MT 

._ 

0 
r ! 

T e s t  No. 4 
D - D r y e r  S t a c k  

R e s u l t s  o f  O r s a t  8 M o i s t u r e  A n a l y s e s - - - - - M e t h o d s  '3 8 4(*v/v) 

D a t e  o f  r un  

Dry b a s i s  ( o r s a t )  

c a r b o n  d i o x i d e  . . . . . . . . . . . .  
o x y g e n  .................... 
n i t r o g e n  . . . . . . . . . . . . . . . . . .  

Wet b a s i s  ( o r s a t )  

c a r b o n  d i o x i d e  . . . . . . . . . . . .  
o x y g e n  .................... 
n i t r o g e n  . . . . . . . . . . . . . . . . . .  
w a t e r  v a p o r  . . . . . . . . . . . . . . .  

D r y  m o l e c u l a r  we 

Wet m o l e c u l a r  we 

S p e c i f i c  g r a v i t y .  

W a t e r  mass f l o w . .  

F O  

g h t . .  . . . . . . 
g h t  . . . . . . . .  
. . . . . . . . . . .  
. . . .  ( L B / H R )  

37  

Run 1 Run 2 R u n  3 
05-10-94 05-10-94 05-10-94 

1.40 

19.40 

79.20 

1.35 

10.77 

76.63 

3.24 

29.00 

28.64 

0.989 

0.00 

1.071 

1.40 1.60 

19.40 19.30 

79.20 79.10 

1.33 1 .'52 

18.47 18.29 

75.42 74.96 

4.70 5.24 

29.00 29.03 

28.47 28.45 

0.984 0.983 

0.00 0.00 

1.071 1.000 



I n t e r p o l 1  L a b s  R e p o r t  No. 4-2837 
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  

M i s s o u l a .  MT 

T e s t  No. 5 
R O E M M C  Tube  

R e s u l t s  o f  O r s a t  8 M o i s t u r e  A n a l y s e s - - - - - M e t h o d s  3 & 4 ( * V / v )  

D a t e  o f  r u n  

D r y  b a s i s  ( O r s a t )  

c a r b o n  d i o x i d e .  . . . . . . . . . . .  
o x y g e n  .................... 
n i t r o g e n  . . . . . . . . . . . . . . . . . .  

Wet b a s i s  ( o r s a t )  

c a r b o n  d i o x i d e .  . . . . . . . . . . .  
o x y g e n  .................... 
n i t r o g e n  . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . .  w a t e r  v a p o r  

D r y  m o l e c u l a r  we 

Wet m o l e c u l a r  we 

S p e c i f i c  g r a v i t y  

W a t e r  mass f l o w . .  

FO 

g h t  . . . . . . . .  
g h t  . . . . . . . .  
. . . . . . . . . . .  
. . . .  ( L B / H R )  

3d 

Run 1 Run 2 Run 3 
05-10-94 05-10-94 05-10-94 

6.00 

14.60 

6.00 

4.60 

79.40 79.40 

5.70 

13.87 

75.42 

5.01 

5.74 

3.91 

5.96 

4.34 

29.54 29.54 

28.97 29.04 

1.001 1.003 

0.00 0.00 

1.050 1.050 

3.20 

16.80 

80.00 

3.05 

15.99 

76.16 

4.80 

29.18 

28.65 

0.990 

0.00 

1.281 
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I n t e r p o l 1  L a b s  R e p o r t  No. 4 -2837  
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  

M i s s o u l a ,  MT 

T e s t  No.  6 
C - D r y e r  S t a c k  

R e s u l t s  of O r s a t  S M o i s t u r e  A n a l y s e s - - - - - M e t h o d s  3 B 4 ( % v / v )  

D a t e  o f  r u n  

D r y  b a s i s  ( o r s a t )  

Run 1 Run 2 Run 3 
0 5 - 1 0 - 9 4  0 5 - 1 0 - 9 4  0 5 - 1 0 - 9 4  

c a r b o n  d i o x i d e  . . . . . . . . . . . .  1 .oo 

o x y g e n  .................... 1 9 . 8 0  

n i t r o g e n  . . . . . . . . . . . . . . . . . .  7 9 . 2 0  

Wet b a s i s  ( o r s a t )  

c a r b o n  d i o x i d e  . . . . . . . . . . . .  0 . 9 7  

o x y g e n  .................... 1 9 . 2 8  

n i t r o g e n  . . . . . . . . . . . . . . . . . .  7 7 . 1 0  

w a t e r  v a p o r . . . . . . . . . . . . . . .  2 . 6 5  

D r y  m o l e c u l a r  w e i g h t  . . . . . . . .  2 8 . 9 5  

Wet m o l e c u l a r  w e i g h t  . . . . . . . .  2 8 . 6 6  

S p e c i f i c  g r a v i t y  . . . . . . . . . . . .  0 . 9 9 0  

W a t e r  mass f l o w  . . . . . . (  LB /HR)  0 .00  

FO 1.100 

1.00 0 . 6 5  

1 9 . 8 0  2 0 . 2 0  

7 9 . 2 0  7 9 . 1 5  

0 . 9 7  0 . 6 3  

1 9 . 2 1  1 9 . 6 0  

7 6 . 8 4  7 6 . 7 8  

2 . 9 8  2 . 9 9  

2 8 . 9 5  2 8 . 9 1  

2 8 . 6 3  2 8 . 5 9  

0 . 9 8 9  0 . 9 8 7  

0 .00  0 .00  

1.100 1 . 0 7 7  
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I n t e r p o l 1  L.abs R e p o r t  N o .  4-2837 
L o u i  s i  a n a  Pac i f i c C o r p o  r a t  i on  

M i s s o u l a ,  MT 

T e s t  No.  7 
0 - D r y e r  S t a c k  

R e s u l t s  o f  O r s a t  & M o i s t u r e  A n a l y s e s - - - - -  M e t h o d s  3 & 4 ( % v / v )  

D a t e  o f  r u n  

D r y  b a s i s  ( o r s a t )  

Run 1 Run 2 Run 3 
05-10-94 05-10-94 05-10-94 

c a r b o n  d i o x i d e . . .  . . . . . . . . .  1.30 

o x y g e n .  . . . . . . . . . . . . . . . . . . .  19.50 

n i t r o g e n  . . . . . . . . . . . . . . . . . .  79.20 

Wet b a s i s  ( o r s a t )  

c a r b o n  d i o x i d e  . . . . . . . . . . . .  1.25 

o x y g e n  .................... 18'. 70 

n i t r o g e n  . . . . . . . . . . . . . . . . . .  75.95 

w a t e r  v a p o r  . . . . . . . . . . . . . . .  4.10 

D r y  m o l e c u l a r  w e i g h t  . . . . . . . .  28.99 

Wet m o l e c u l a r  w e i g h t  . . . . . . . .  28.54 

S p e c i f i c  g r a v i t y  . . . . . . . . . . . .  0.986 

W a t e r  mass f l o w  . . . . . .  ( L B / H R )  0.00  

F O  1.077 

1.60 1 * 20 

19.10 19.70 

79.30 79.10 

1.52 1.14 

18.15 18.77 

75.34 75.38 

4.99 4.70 

29.02 28.98 

20.47 28.46 

0.983 0.983 

0.00 0.00 

1.125 1 .ooo 
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I n t e r p o l 1  L a b s  R e p o r t  No .  4-2837 
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  

M i s s o u l a .  MT 

T e s t  No. 8 
B o a r d  C o o l e r s  1 & 2 S t a c k  

R e s u l t s  of O r s a t  8 H o i s t u r e  A n a l y s e s - - - - -  H e t h o d s  3 8 4 ( % v / v )  

D a t e  o f  r u n  

D r y  b a s i s  ( o r s a t )  

Run 1 Run 2 Run 3 
05-11-94 OS-11-94 05-11-94 

c a r b o n  d i o x i d e  . . . . . . . . . . . .  0.03 

o x y g e n  .................... 20.90 

n i t r o g e n  . . . . . . . . . . . . . . . . . .  79.07 

Wet b a s i s  ( o r s a t )  

c a r b o n  d i o x i d e  . . . . . . . . . . . .  0.03 

o x y g e n  .................... 20.55 

n i t r o g e n  . . . . . . . . . . . . . . . . . .  77.75 

w a t e r  v a p o r  . . . . . . . . . . . . . . .  1.67 

D r y  m o l e c u l a r  w e i g h t  . . . . . . . .  28.84 

Wet  m o l e c u l a r  w e i g h t  . . . . . . . .  28.66 

S p e c l f i c  g r a v i t y  . . . . . . . . . . . .  0.990 

W a t e r  mass f l o w  . . . . . .  ( L B / H R )  0.00 

0.03 0.03 

20.90 20.90 

79.07 79.07 

0.03 0.03 

20.68 20.48 

78.24 77.49 

1 .os 2.00 

20.84 28.84 

28.73 28.62 

0.992 0.989 

0.00 0.00 



I n t e r p o l 1  L a b s  R e p o r t  No.  4-2837 
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  

M i s s o u l a .  MT 

T e s t  No. 9 
P r e s s  V e n t s  3 & 4 S t a c k  

R e s u l t s  o f  O r s a t  8 M o i s t u r e  A n a l y s e s - - - - - M e t h o d s  3 8 4 ( % v / v )  

D a t e  o f  r u n  

D r y  b a s i s  ( o r s a t )  

c a r b o n  d i o x i d e . .  . . . . . . . . 
o x y g e n  .................... 
n i t r o g e n  . . . . . . . . . . . . . . . . . .  

Wet b a s i s  ( o r s a t )  

c a r b o n  d i o x i d e  . . . . . . . . . . . .  
o x y g e n  .................... 
n i t r o g e n  . . . . . . . . . . . . . . . . . .  
w a t e r  v a p o r . . . . . . . . . . . . . . .  

D r y  m o l e c u l a r  w e i g h t  . . . . . . . .  
Wet m o l e c u l a r  w e i g h t  . . . . . . . .  
S p e c i f i c  g r a v i t y  . . . . . . . . .  . . .  
W a t e r  mass P l o w  . . . . . .  ( L B / H R )  

Run 1 Run 2 Run 3 
05-11-94 05-11-94 05-11-'94 

0.03 

20.90 

79.07 

0.03 

20.65 

78.12 

1.20 

28.84 

28.71 

0.992 

0.00 

0.03 0.03 

20.90 20.90 

79.07 79.07 

0.03 0.03 

20.68 20.66 

78.23 78.17 

1.06 1.13 

28.84 28.84 

28.73 28.72 

0.992 0.992 

0.00 0.00 

- 
42 8. .. 



I n t e r p o l 1  L a b s  R e p o r t  No. 4-2837 
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 on  

M i s s o u l a .  MT 

T e s t  No. 10 
P r e s s  V e n t s  1 & 2 S t a c k  

R e s u l t s  o f  O r s a t  & M o i s t u r e  A n a l y s e s - - - - - M e t h o d s  3 & 4 ( S v / v )  

D a t e  o f  run 

D r y  b a s i s  ( o r s a t )  

c a r b o n  d i o x i d e  . . . . . . . . . . . .  
o x y g e n .  . . . . . . . . . . . . . . . . . . .  
n i t r o g e n  . . . . . . . . . . . . . . . . . .  

Wet b a s l s  ( o r s a t )  

c a r b o n  d i  o x i  d e .  . ., . . . . . . . . . 
o x y g e n .  . . . . . . . . . . . . . . . . . . .  
n i t r o g e n  . . . . . . . . . . . . . . . . . .  
w a t e r  v a p o r . . . . . . . . . . . . . . .  

D r y  m o l e c u l a r  w e i g h t  . . . . . . . .  
Wet m o l e c u l a r  w e i g h t  . . . . . . . .  
S p e c i f i c  g r a v i t y . .  . . . . . . . . . . 
W a t e r  mass f l o w  . . . . . .  ( L B / H R )  

Run 1 Run 2 Run 3 
05-11-94 05-11-94 05-11-94 

0.03 

20.90 

79.07 

0.03 

20.68 

78.24 

1.05 

28.84 

28.73 

0.992 

0.00 

0.03 0.03 

20.90 20.90 

79.07 79.07 

0.03 0.03 

20.64 20.59 

78.10 77.91 

1.23 1.47 

28.84 28.84 

28.71 28.68 

0.992 0.991 

0.00 0.00 

43 



I n t e r p o l 1  L a b s  R e p o r t  No. 4-2837  
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  on  

M i s s o u l a .  MT 

T e s t  No. 11 
B o a r d  C o o l e r s  1 & 2 S t a c k  

R e s u l t s  o f  O r s a t  & M o i s t u r e  A n a l y s e s - - - - - M e t h o d s  3 & 4 ( % v / v )  

D a t e  o f  r u n  

D r y  b a s i s  ( o r s a t )  

Run 1 Run 2 Run 3 
0 5 - 1 1 - 9 4  0 5 - 1 1 - 9 4  0 5 - 1 1 - 9 4  

c a r b o n  d i o x i d e  . . . . . . . . . . . .  0 . 0 3  0 . 0 3  

o x y g e n  .................... 2 0 . 9 0  2 0 . 9 0  

n l t r o g e n  . . . . . . . . . . . . . . . . . .  7 9 . 0 7  7 9 . 0 7  

Wet b a s i s  ( o r s a t )  

c a r b o n  d i o x i d e . .  . . . . . . . . .  0.03 0.03 

o x y g e n .  . . . . . . . . . . . . . . . . . . .  2 0 . 6 9  2 0 . 6 7  

n i t r o g e n  . . . . . . . . . . . . . . . . . .  7 8 . 2 7  7 8 . 2 0  

w a t e r  v a p o r  . . . . . . . . . . . . . . .  1 .01  1 . 0 9  

D r y  m o l e c u l a r  w e i g h t  . . . . . . . .  28 .84  2 8 . 8 4  

Wet m o l e c u l a r  w e i g h t  . . . . . . . .  2 8 . 7 3  2 8 . 7 2  

S p e c i f i c  g r a v i t y  . . . . . . . . . . . .  0 . 9 9 2  0 . 9 9 2  

W a t e r  mass f l o w  . . . . . .  ( L B / H R )  0 .00 0.00 

0 . 0 3  

2 0 . 9 0  

7 9 . 0 7  

0 . 0 3  

2 0 . 7 0  

7 8 . 3 0  

0 . 9 7  

2 8 . 8 4  

2 8 . 7 4  

0 . 9 9 3  

0.00 



I 
1 

T e s t  N O .  1 2  
P r e s s  V e n t s  3 & 4 S t a c k  

R e s u l t s  o f  O r s a t  & M o i s t u r e  A n a l y s e s - - - - - M e t h o d s  3 8 4 ( S V / v )  

D a t e  o f  r un  

D r y  b a s i s  ( o r s a t )  

I n t e r p o l 1  L a b s  R e p o r t  N o .  4 -2837  
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  

M i s s o u l a ,  MT 

c a r b o n  d i o x i d e . .  . . . . . . . . . . 0 .03  

o x y g e n . .  . . . . . . . . . . . . . . . . . .  2 0 . 9 0  

n i t r o g e ' n  . . . . . . . . . , . . . . . . . .  7 9 . 0 7  

L.., 

Run 1 Run 2 Run 3 
0 5 - 1 1 - 9 4  0 5 - 1 1 - 9 4  0 5 - 1 1 - 9 4  

Wet b a s i s  ( o r s a t )  

c a r b o n  d i o x i d e  . . . . . . . . . . . .  0.03 

o x y g e n .  . . . . . . . . . . . . . . . . . . .  2 0 . 6 0  

n i t r o g e n  . . . . . . . . . . . . . . . . . .  7 7 . 9 3  

w a t e r  v a ~ o r . . . . . . . . . . . . . . .  1 . 4 4  

D r y  m o l e c u l a r  w e i g h t  . . . . . . . .  2 8 . 8 4  

Wet m o l e c u l a r  w e i g h t  . . . . . . . .  2 8 . 6 8  

S p e c i f i c  g r a v i t y  . . . . . . . . . . . .  0 . 9 9 1  

W a t e r  mass f l o w . .  . . . . ( L B / H R )  0.00 

0 . 0 3  0 . 0 3  

2 0 . 9 0  2 0 . 9 0  

7 9 . 0 7  7 9 . 0 7  

0.03 0 . 0 3  

2 0 . 7 2  2 0 . 7 0  

7 8 . 3 7  7 8 . 3 0  

0.88 0 . 9 7  

28 .84  2 8 . 8 4  

2 8 . 7 4  2 0 . 7 4  

0 . 9 9 3  0 . 9 9 3  

0.00 0.00 



I 
I 

I n t e r p o l 1  L a b s  R e p o r t  No. 4-2837  
L o u i  s i  ana P a c i  f i c C o r p o r a t i o n  

M i s s o u l a .  MT 

T e s t  No. 13 
P r e s s  V e n t s  1 & 2 S t a c k  

R e s u l t s  o f  O r s a t  & M o i s t u r e  A n a l y s e s - - - - - M e t h o d s  3 & 4 ( t v / v )  

D a t e  o f  r u n  

D r y  b a s i s  ( o r s a t ' )  

Run 1 Run 2 Run 3 
0 5 - 1 1 - 9 4  0 5 - 1 1 - 9 4  0 5 - 1 1 - 9 4  

c a r b o n  d i o x i d e .  . . . . . . . . . . .  0 .03  

o x y g e n . . . . . . . . . . . . . . . . . . . .  2 0 . 9 0  

n i t r o g e n  . . . . . . . . . . . . . . . . . .  7 9 . 0 7  

Wet b a s i s  ( o r s a t )  

c a r b o n  d i o x i d e .  . . . . . . . . . . .  0 .03  

o x y g e n  .................... 2 0 . 6 8  

n i t r o g e n  . . . . . . . . . . . . . . . . . .  7 8 . 2 2  

w a t e r  v a ~ o r . . . .  . . . . . . . . . . .  1 . 0 8  

D r y  m o l e c u l a r  w e i g h t  . . . . . . . .  2 8 . 8 4  

Wet m o l e c u l a r  w e i g h t  . . . . . . . .  2 0 . 7 2  

S p e c i f i c  g r a v i t y  . . . . . . . . . . . .  0 . 9 9 2  

W a t e r  mass f l o w  . . . . . .  ( L B / H R )  0 .00 

0 .03  0.03 

2 0 . 9 0  2 0 . 9 0  

7 9 . 0 7  7 9 . 0 7  

0 . 0 3  0 . 0 3  

2 0 . 7 2  2 0 . 6 8  

7 8 . 3 8  7 8 . 2 2  

0 . 8 7  1 . 0 7  

2 8 . 8 4  2 8 . 8 4  

2 8 . 7 5  2 8 . 7 2  

0 . 9 9 3  0 * 992  

0.00 0 . 0 0  



I n t e r p o l 1  L a b s  R e p o r t  No. 4 - 2 8 3 7  
L o u i s i a n a  P a c i  P i c  C o r p o r a t i o n  

M i s s o u l a .  MT 

T e s t  N O .  1 4  
N o r t h  P r e  D r y e r  S t a c k  

R e s u l t s  o f  O r s a t  & M o i s t u r e  A n a l y s e s - - - - - M e t h o d s  3 E 4 ( * V / v )  

D a t e  o f  r u n  

D r y  b a s i s  ( o r s a t )  

c a r b o n  d i o x i d e . .  . . . . . . . . . .  
o x y g e n . .  . . . . . . . . . . . . . . . . . .  
n i t r o g e n  . . . . . . . . . . . . . . . . . .  

Wet b a s i s  ( o r s a t )  

c a r b o n  d i o x i d e  . . . . . . . . . . . .  
o x y g e n  .................... 
n i t r o g e n  . . . . . . . . . . . . . . . . . .  
w a t e r  v a p o r  . . . . . . . . . . . . . . .  

D r y  m o l e c u  

Wet m o l e c u  

S p e c i f i c  g 

W a t e r  mass 

FO 

a r  w e i g h  

a r  w e i g h  

a v i t y . .  . 
f l o w . .  . .  

. . . . . . . .  

. . . . . . . .  

. . . . . . . .  

. ( L B / H R )  

Run 1 
0 5 - 1 2 - 9 4  

0 . 3 5  

2 0 . 3 0  

7 9 . 3 5  

0 . 3 3  

1 9 . 3 2  

7 5 . 5 1  

4 . 0 4  

2 8 . 8 7  

2 8 . 3 4  

0 . 9 7 9  

0.00 

Run . 2  Run 3 
0 5 - 1 2 - 9 4  0 5 - 1 2 - 9 4  

0 . 4 0  

2 0 . 2 0  

7 9 . 4 0  

0 . 3 8  

1 9 . 1 8  

7 5 . 4 0  

5 . 0 4  

2 8 . 8 7  

2 8 . 3 2  

0 . 9.7 8 

0 . 0 0  

1 . 7 1 4  1 . 7 5 0  

0 . 4 0  

2 0 . 2 5  

7 9 . 3 5  

0 . 3 6  

1 9 . 0 6  

7 4 , 7 0  

5.86 

2 8 .  a 7  

2 8 . 2 4  

0 . 9 7 5  

0.00 

1 . 6 2 5  

47 
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I? 

I n t e r p o l 1  L a b s  R e p o r t  N o .  4 - 2 8 3 7  
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  

M i s s o u l a ,  MT 

T e s t  No.  1 5  
S o u t h  P r e  D r y e r  S t a c k  

R e s u l t s  o f  O r s a t  & M o i s t u r e  A n a l y s e s - - - - -  M e t h o d s  3 & 4 ( S v / v )  

Run 1 Run 2 Run 3 
D a t e  o f  r un  0 5 - 1 2 - 9 4  0 5 - 1 2 - 9 4  0 5 - 1 2 - 9 4  

D r y  b a s i s  ( o r s a t )  

c a r b o n  d i o x i d e .  . . . . . . . . . . .  0 . 4 5  0 . 3 5  

o x y g e n  .................... 
n i t r o g e n  . . . . . . . . . . . . . . . . . .  

Wet b a s i s  ( o r s a t )  

c a r b o n  d i o x i d e  . . . . . . . . . . . .  
o x y g e n  .................... 
n i t r o g e n  . . . . . . . . . . . . . . . . . .  
w a t e r  v a p o r .  . . . . . . . . . . . . . .  

D r y  m o l e c u l a r  w e i g h t  . . . . . . . .  
Wet m o l e c u l a r  w e i g h t .  . . . . . . .  
S p e c i  f f  c g r a v i t y . .  . . . . . . . . . .  
W a t e r  mass P l o w  . . . . . .  ( L B / H R )  

FO 

2 0 . 2 0  

7 9 . 3 5  

0 . 4 3  

1 9 . 2 8  

7 5 . 7 5  

4 . 5 3  

2 8 . 8 8  

2 8 . 3 9  

0 . 9 8 1  

0 .00  

2 0 . 3 0  

7 9 . 3 5  

0 . 3 3  

1 9 . 3 2  

7 5 . 5 1  

4 . 8 4  

2 8 . 8 7  

2 8 . 3 4  

0 . 9 7 9  

0 . 0 0  

1 . 5 5 6  1 . 7 1 4  

0 . 4 0  

2 0 . 2 5  

7 9 . 3 5  

0 . 3 8  

1 9 . 0 5  

7 4 . 6 3  

5 . 9 4  

2 8 . 8 7  

2 8 . 2 3  

0 . 9 7 5  

0.00 

1 . 6 2 5  



T e s t  No. 1 6  
N o r t h  P r e  D r y e r  S t a c k  

I n t e r p o l 1  L a b s  R e p o r t  No. 4 - 2 8 3 7  
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  

M i s s o u l a ,  MT 

R e s u l t s  o f  O r s a t  ti M o i s t u r e  A n a l y s e s - - - - - M e t h o d s  3 .5 4 ( t v / v )  

D a t e  o f  r u n  
Run 1 Run 2 Run 3 

0 5 - 1 2 - 9 4  0 5 - 1 2 - 9 4  0 5 - 1 2 - 9 4  

D r y  b a s i s  ( o r s a t )  

c a r b o n  d i o x i d e .  . . . . . . . . . . .  0.15 0 . 2 5  0 . 1 5  

o x y g e n  .................... 2 0 . 7 0  2 0 . 6 0  2 0  * 7 0  

n i t r o g e n  . . . . . . . . . . . . . . . . . .  1 9 . 1 5  7 9 . 1 5  7 9 . 1 5  

Wet b a s i s  ( o r s a t )  

c a r b o n  d i o x i d e  . . . . . . . . . . . .  
o x y g e n  .................... 
n i t r o g e n  . . . . . . . . . . . . . . . . . .  
w a t e r  v a p o r  . . . . . . . . . . . . . . .  

D r y  m o l e c u l a r  w e i g h t  . . . . . . . .  
Wet m o l e c u l a r  w e i g h t  . . . . . . . .  
S p e c i f i c  g r a v i t y . .  . . . . . . . . . .  
W a t e r  mass f l o w  . . . . . .  ( L B / H R )  

0 . 1 4  

1 9 . 6 8  

7 5 . 2 3  

4 . 9 5  

2 8 . 8 5  

2 8 . 3 1  

0 . 9 7 8  

0.00 

0 . 2 3  

1 9 . 1 9  

7 3 . 7 5  

6 . 8 3  

2 8 . 8 6  

2 8 . 1 2  

0 . 9 7 1  

0.00 

0 . 1 4  

1 9 . 3 3  

7 3 . 9 1  

6 . 6 2  

2 8 . 8 5  

2 8 . 1 3  

0 . 9 7 2  

0.00 

FO 1 . 3 3 3  1 * 2 0 0  1 . 3 3 3  
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I n t e r p o l 1  L a b s  R e p o r t  N o .  4-2837 
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 on  

M i s s o u l a .  MT 

T e s t  N O .  17 
S o u t h  P r e  D r y e r  S t a c k  

R e s u l t s  o f  O r s a t  & M o i s t u r e  A n a l y s e s - - - - -  M e t h o d s  3 & 4 ( S v / v )  

D a t e  o f  r u n  

D r y  b a s i s  ( o r s a t )  

c a r b o n  d i o x i d e  . . . . . . . . . . . .  
o x y g e n . .  . . . . . . . . . . . . . . . . . .  
n i t r o g e n  . . . . . . . . . . . . . . . . . .  

Wet b a s i s  ( o r s a t )  

c a r b o n  d i o x i d e  . . . . . . . . . . . .  
o x y g e n  .................... 
n i t r o g e n  . . . . . . . . . . . . . . . . . .  
w a t e r .  v a p o r  . . . . . . . . . . . . . . .  

D r y  m o l e c u l a r  w e i g h t  . . . . . . . .  
Wet m o l e c u l a r  w e i g h t  . . . . . . . .  
S p e c i f f c  g r a v i t y  . . . . . . . . . . . .  
W a t e r  mass f l o w  . . . . . .  ( L B / H R )  

F O  

Run 1 Run 2 Run 3 
05-12-94 05-12-94 05-12-94 

0.70 

20.30 

79.00 

0.66 

19.10 

74.34 

5.90 

28.92 

20.28 

0.977 

0.00 

0.80 

20 * 20 

79.00 

0.74 

18.66 

72.97 

7.63 

28.94 

28.10 

0.971 

0.00 

0.857 0.875 

0.60 

20.40 

79 .OO 

0.57 

19.26 

74.60 

5.57 

28.91 

28.30 

0.978 

0.00 

0.833 



I n t e r p o l 1  L a b s  R e p o r t  N o .  4 - 2 8 3 7  
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  

M i s s o u l a .  MT 

T e s t  N o .  1 8  
Coen S t a c k  

R e s u l t s  o f  O r s a t  8 M o i s t u r e  A n a l y s e s - - - - - M e t h o d s  3 8 4 ( % v / v )  

D a t e  o f  r u n  

D r y  b a s i s  ( o r s a t )  

r! 

1'1 

Run 1 Run 2 Run 3 
0 5 - 1 2 - 9 4  0 5 - 1 2 - 9 4  0 5 - 1 2 - 9 4  

c a r b o n  d i o x i d e . .  . . . . . . . . . .  4 . 0 0  3 . 8 0  

o x y g e n  .................... 1 6 . 0 0  1 2 . 2 0  

n i t r o g e n  . . . . . . . . . . . . . . . . . .  8 0 . 0 0  8 4  : 00 

3 . 9 0  

1 2 . 1 0  

8 4 . 0 0  

Wet b a s i s  ( o r s a t )  

c a r b o n  d i o x i d e  . . . . . . . . . . . .  3 . 7 0  3 . 5 3  3 . 5 9  

o x y g e n  .................... 1 4 . 8 1  1 1 . 3 4  1 1 . 1 3  

n i t r o g e n  . . . . . . . . . . . . . . . . . .  7 4 . 0 6  7 8 . 0 5  7 7 . 2 8  

w a t e r  v a p o r  . . . . . . . . . . . . . . .  7 . 4 2  7 . 0 9  8 . 0 0  

D r y  m o l e c u l a r  w e i g h t  . . . . . . . .  2 9 . 2 8  2 9 . 1 0  2 9 . 1 1  

Wet m o l e c u l a r  w e i g h t  . . . . . . . .  2 8 . 4 4  2 8 . 3 1  2 8 . 2 2  

S p e c i f i c  g r a v i t y  . . . . . . . . . . . .  0 . 9 8 2  0 . 9 7 8  0 . 9 7 5  

W a t e r  mass f l o w . .  . . . .  ( L B / H R )  0.00 0.00 '0.00 

F O  1 . 2 2 5  2 . 2 8 9  2 . 2 5 6  



3.2 



I I n t e r p o l l  L a b s  R e p o r t  No. 4-2837 
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  

M i s s O U l a ,  MT 

T e s t  No. 2 
REMMC Tube 

' R e s u l t s  o f  P a r t i c u l a t e  L o a d i n g  D e t e r m i n a t i o n s - - - - - - -  M e t h o d  5 

D a t e  o f  r u n  

T i m e  r u n  s t a r t / e n d . .  . . .  ( H R S )  

S t a t i c  p r e s s u r e  . . . . . .  (1N.WC)  
C r o s s  s e c t i o n a l  a r e a  ( S Q . F T )  
P i t o t  t u b e  c o e f f i c i e n t . . . . . .  

W a t e r  i n  s a m p l e  g a s  
c o n d e n s e r  . . . . . . . . . . . . .  ( M L )  
i m p i n g e r s  . . . . . . . . . .  ( G R A M S )  
d e s i c c a n t  . . . . . . . . . .  ( G R A M S )  
t o t a l  . . . . . . . . . . . . . .  ( G R A M S )  

T o t a l  p a r t i c u l a t e  m a t e r i a l . .  . . . . . . . . . .  c o l l e c t e d ( g r a m s )  

Gas m e t e r  c o e f f i c i e n t . . . .  . . . 
B a r o m e t r i c  p r e s s u r e . .  ( I N . H G )  
Avg .  o r i f . p r e s . d r o p .  . ( I N . W C )  
A v g .  g a s  m e t e r  t e m p . . ( D E F - F )  

Vo lume t h r o u g h  g a s  m e t e r . . . .  
a t  m e t e r  c o n d i t i o n s  . . .  ( C F )  
s t a n d a r d  c o n d l t i o n s . ( D S C F )  

T o t a l  s a m p l i n g  t i m e . .  . .  ( M I N )  
N o z z l e  d i a m e t e r .  ........ ( I N )  
A v g . s t a c k  g a s  t e m p  . . (DEG-F)  

V o l u m e t r i c  f l o w  r a t e . . . . . . . .  
a c t u a l  . . . . . . . . . . . . . .  (ACFM) 
d r y  s t a n d a r d  . ...... ( D S C F M )  

I s o k i n e t i c  v a r i a t i o n . . . . . ( % )  

P a r t i c u l a t e  c o n c e n t r a t i o n . .  . 
a c t u a l  . . . . . . . . . . . .  ( G R / A C F )  
d r y  s t a n d a r d  ..... ( G R / D S C F )  

P a r t i c l e  mass r a t e  . . . ( L B / H R )  

Run 1 
05-10-94 

1110/1212 

-0.48 
14.19 
.840 

0.0 
36.0 
22.0 
58.0 

0.3081 

0.9954 
26.85 
2.07 
75.7 

51.49 
45.57 

60.00 
.435 
834 

30207 
10424 

100.2 

0.03599 
0.10432 

9.321 

Run 2 
05-10-94 

L300/ 1403 

-0.48 
14.19 
.840 

0.0 
40.0 
12.0 
52.0 

0.4120 

0.9954 
26.87 
2.08 
83.2 

51.92 
45.35 

60.00 
.435 
838 

30224 
10463 

99.4 

0 04850 
0 14016 

2.570 

Run 3 
05-10-94 

1445/1547 

-0.48 
14.19 
.a40 

0.0 
47.0 
17.0 
64.0 

0.3267 

0.9954 
26.87 
2.32 
95.8 

55.46 
47.38 

60.00 
.435 
82 7 

31202 
10793 

100.6 

0.03679 
0.10639 

9.842 
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I n t e r p o l l  L a b s  R e p o r t  No. 4-2837 
L o u l s l a n a  P a c l f l c  C o r p o r a t i o n  

M l s s o u l a .  MT 

T e s t  No. 3 
C - D r y e r  S t a c k  

R e s u l t s  o f  P a r t 1  c u l  a t e  L o a d 1  ng D e t e r m t  n a t  i ORs--- - -  

D a t e  o f  r u n  
Run 1 Run 2 

05-10-94 05-10-94 

T i m e  r u n  s t a r t / e n d  . . . . .  ( H R S )  1110/1212 1300/1402 

S t a t i c  p r e s s u r e . .  . . . .  ( I N . W C )  
C r o s s  s e c t i o n a l  a r e a  ( S Q . F T )  
P i t o t  t u b e  c o e f f l c l e n t . . .  . . .  
W a t e r  I n  s a m p l e  g a s  

c o n d e n s e r .  . . . . . . . . . . . .  ( M L )  
l m p l n g e r s  . . . . . . . . . .  (GRAMS) 
d e s l c c a n t  . . . . . . . . . .  (GRAMS) 
t o t a l  . . . . . . . . . . . . . .  (GRAMS) 

T o t a l  p a r t i c u l a t e  m a t e r l a l . .  . . . . . . . . . .  c o l l e c t e d ( g r a m s )  

Gas m e t e r  c o e f f l c l e n t .  . . . . . .  
B a r o m e t r l c  p r e s s u r e . .  ( 1 N . H G )  
A v g .  or1 f .  p r e s  . d r o p . .  ( I N .  WC)  
Avg.  g a s  m e t e r  t e m p . . ( D E F - F )  

Volume t h r o u g h  g a s  m e t e r .  . . .  
a t  m e t e r  c o n d l t l o n s  . .. ( C F )  
s t a n d a r d  c o n d l t l o n s . ( D S C F )  

T o t a l  s a m p l i n g  t l m e  . . . .  ( M I N )  
N o z z l e  d i a m e t e r .  . . . . . .  . . ( I N )  
A v g . s t a c k  g a s  t e m p  . . ( O E G - F )  

-1.50 
6.49 
.840 

0.0 
6.0 

16.0 
22.0 

0.0418 

1.0041 
26.85 
1.81 
80.3 

45.60 
40.34 

60.00 
.185 
147 

-1.50 
6.49 
.840 

0.0 
17.0 
15.0 
32.0 

0.0446 

1.0041 
26.85 
2.02 
92.3 

48.75 
42.21 

60.00 
.185 
150 

V o l u m e t r i c  f l o w  r a t e  . . . . . . . .  
a c t u a l . .  . . . . . . . . . . . .  (ACFM) 31670 32821 
d r y  s t a n d a r d  . ...... (DSCFM) 23986 24506 

I s o k l n e t l c  v a r l a t l o n . . . . .  ( S )  97.5 99.9 

P a r t i c u l a t e  c o n c e n t r a t l o n . .  . 
a c t u a l  . . . . . . . . . . . . (  GR/ACF) 0.01210 0.01216 
d r y  s t a n d a r d  . .... (GR/DSCF) 0.01598 0.01629 

P a r t i c l e  mass r a t e  . . .  ( L E / H R )  3.285 3.422 

--Method 5 

Run 3 
05-10-94 

1445/1548 

-1.50 
6.49 
.840 

0.0 
17.0 
9.0 

26.0 

0.0519 

1.0041 
26.85 
2.12 
95.1 

50.10 
43.17 

60.00 
.185 
146 

33525 
25385 

98.6 

0.01403 
0.01854 

4.034 

54 



I n t e r p o l 1  L a b s  R e p o r t  No. 4-2837 
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  

M i s s o u l a .  MT 

T e s t  No. 4 
0 - D r y e r  S t a c k  

R e s u l t s  o f  P a r t i c u l a t e  L o a d i n g  D e t e r m i n a t i o n s - - - - - - -  M e t h o d  5 

D a t e  o f  run 

T ime  run s t a r t / e n d  . .... ( H R S )  

S t a t i c  p r e s s u r e .  . . .  . . ( I N . W C )  
C r o s s  s e c t i o n a l  a r e a  ( S Q . F T )  
P i t o t  t u b e  c o e f f i c i e n t . . . .  . .  
W a t e r  i n  s a m p l e  g a s  

c o n d e n s e r  . . . . . . . . . . . . .  (ML)  
1 mpi nge rs  . . . . . . . . . .  (GRAMS)  
d e s i c c a n t  . . . . . . . . . . (  G R A M S )  
t o t a l  . . . . . . . . . . . . . .  ( G R A M S )  

T o t a l  p a r t i c u l a t e  m a t e r i a l . .  . . . . . . . . . .  c o l l e c t e d ( g r a m s )  

Gas m e t e r  c o e f f l c i e n  
B a r o m e t r i c  p r e s s u r e .  
Avg.  o r i  f .  p r e s  . d r o p .  
A v g .  g a s  m e t e r  temp.  

. . . . . . .  
(IN. H G )  
( I N .  WC) 
(DEF-F)  

Vo lume t h r o u g h  g a s  m e t e r . . . .  
a t  m e t e r  c o n d i t i o n s .  . . ( C F )  
s t a n d a r d  c o n d i t i o n s . ( D S C F )  

T o t a l  s a m p l i n g  t i m e  . ... ( M I N )  
N o z z l e  d i a m e t e r  ......... ( I N )  
A v g . s t a c k  g a s  temp . . ( D E G - F )  

V o l u m e t r i c  f l o w  r a t e . . . . . . . .  
a c t u a l  . . . . . . . . . . . . . . (  ACFM) 
d r y  s t a n d a r d  . ...... (DSCFM) 

I s o k l n e t i c  v a r i a t i o n . .  ... ( Z )  

P a r t i c u l a t e  c o n c e n t r a t i o n . .  . 
a c t u a l  ............ (CR/ACF) 
d r y  s t a n d a r d  . . . . .  ( G R / O S C F )  

P a r t i c l e  mass r a t e  . . .  ( L B / H R )  

Run 1 
05-10-94 

1110/1212 

-0.56 
6.49 
.840 

0.0 
15.0 
23.0 
38.0 

0.0926 

0.9961 
26.85 
2.90 
84.4 

61.20 
53.46 

60.00 
.242 
162 

24693 
18163 

99.8 

0.01964 
0.02672 

4.159 

Run 2 
05-10-94 

L300/ 1403 

-0.56 
6.49 
.840 

0.0 
38.0 
21.0 
59.0 

0.0936 

0.9961 
26.85 
3.11 
88.5 

63.91 
55.44 

60.00 
.242 
177 

26095 
18447 

101.9 

0.01842 
0.02606 

4.121 

Run 3 
05-10-94 

1445/1547 

-0.56 
6.49 
.840 

0.0 
45.0 
16.0 
61.0 

0.0964 

0.9961 
26.85 
2.85 
98.3 

61.09 
52.03 

60.00 
.242 
184 

25384 
17680 

99.7 

0.01990 
0.02858 

4.331 
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T e s t  No. 8 
B o a r d  C o o l e r s  1 

R e s u l t s  o f  P a r t  

I n t e r p o l 1  L a b s  R e p o r t  No. 4-2837 
L o u l s i a n a  P a c i f i c  C o r p o r a t i o n  

M l s s o u l a .  MT 

& 2 S t a c k  

c u l a t e  L o a d i n g  D e t e r m  

D a t e  o f  r u n  

T ime r u n  s t a r t / e n d . .  ... (HRSI 
S t a t l c  p r e s s u r e  . . . . . .  ( 1 N . W C )  
C r o s s  s e c t i o n a l  a r e a  ( S Q . F T )  
P l t o t  t u b e  c o e f f l c l e n t . . . . . .  

W a t e r  I n  s a m p l e  g a s  
c o n d e n s e r  . . . . . . . . . . . . .  ( M L )  
l m p i n g e r s  . . . . . . . . . .  (GRAMS) 
d e s i c c a n t  .......... ( G R A M S )  
t o t a l  . . . . . . . . . . . . . .  ( G R A M S )  

T o t a l  D a r t l c u l a t e  m a t e r i a l . .  . . . . . . . . . .  c o l l e c t e d  

Gas m e t e r  c o e f f i c i e n t  
B a r o m e t r i c  p r e s s u r e . .  
Avg .  o r l f . p r e s . d r o p . .  
A v g .  g a s  m e t e r  temp... 

g r a m s )  

. . . . . .  
1 N . H G )  
I N . W C )  
D E F - F )  

Volume t h r o u g h  g a s  m e t e r . .  . .  
a t  m e t e r  c o n d i t i o n s  . .. ( C F )  
s t a n d a r d  c o n d i t i o n s . ( D S C F ]  

T o t a l  s a m p l i n g  t l m e .  . . . ( M I N )  
N o z z l e  d i a m e t e r  . . . . . . . . .  ( I N )  
A v g . s t a c k  g a s  temp . . ( D E G - F )  

V o l u m e t r i c  f l o w  r a t e  . . . . . . . .  
a c t u a l  . . ............ (ACFM) 
d r y  s t a n d a r d  ....... (DSCFM) 

I s o k i n e t i c  v a r l a t l o n  . .... ( % )  

P a r t i c u l a t e  c o n c e n t r a t l o n . . .  
a c t u a l  . . .......... ( G R / A C F )  
d r y  s t a n d a r d  ..... (GR/DSCF) 

P a r t i c l e  mass r a t e  . . .  ( L B / H R )  

Run 1 
05-11-94 

941 /lo50 

-1.40 
10.56 
.840 

0.0 
2.0 
11.0 
13.0 

0.0211 

0.9954 
26.95 
1.30 
73.1 

40.56 
36.13 

60.00 
.190 

8 8  

38196 
32474 

99.5 

0.00765 
0.00900 

2.506 

n a t i o n s - - - - - - -  M e t h o d  5 

Run 2 
05-11-94 

1145/1247 

-1.40 
10.56 
.E40 

0.0 
1 .o 
7.0 
8.0 

0.0205 

0.9954 
26.95 
1.21 
8 2 . 5  

40.50 
35.45 

60.00 
.190 
104 

38455 
31958 

99.2 

0.00141 
0.00892 

2.442 

Run 3 
05-11-94 

1323/1425 

-1.40 
10.56 
.840 

0.0 
7.0 
8.0 
15.0 

0.0148 

0.9954 
26.95 
1.23 
94.1 

40.38 
34.60 

60.00 
.190 
116 

38044 
30679 

100.9 

0.00531 
0.00659 

1.134 
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I n t e r p o l 1  L a b s  R e p o r t  No. 4-2837 
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  

M l s s o u l a ,  MT 

T e s t  No. 9 
P r e s s  V e n t s  3 4 S t a c k  

R e s u l t s  o f  P a r t i c u l a t e  L o a d i n g  D e t e r m i n a t i o n s - - - - - - -  M e t h o d  5 

D a t e  o f  r u n  

T ime r u n  s t a r t / e n d  . . . . .  ( H R S )  

S t a t i c  p r e s s u r e  . . . . . . (  1N.WC)  
C r o s s  s e c t i o n a l  a r e a  (SQ.FT)  
P i t o t  t u b e  c o e f f i c i e n t . .  . . . .  
W a t e r  I n  s a m p l e  g a s  

c o n d e n s e r  . . ........... ( M L )  
I m p l n g e r s  . . . . . . . . . .  (GRAMS) 
d e s i c c a n t  . . . . . . . . . .  (GRAMS)  
t o t a l  . . . . . . . . . . . . . .  ( G R A M S )  

T o t a l  p a r t i c u l a t e  m a t e r i a l . ,  . . ........ c o l l e c t e d ( g r a m s )  

Gas m e t e r  c o e f f i c i e n t  
B a r o m e t r i c  p r e s s u r e . .  
Avg .  o r 1 f . p r e s . d r o p . .  
Avg. g a s  m e t e r  t e m p . .  

Vo lume t h r o u g h  g a s  me 
a t  m e t e r  c o n d i t i o n s  
s t a n d a r d  c o n d i t i o n s  

T o t a l  s a m p l i n g  t l m e . .  
N o z z l e  d i a m e t e r . . . . . .  
A v g . s t a c k  g a s  t e m p  . . 

. . . . . .  
I N . H G )  
I N . W C )  
D E F - F )  

e r . .  .. . . ( C F )  
( D S C F )  

. ( M I N )  . . ( I N )  
D E G - F )  

V o l u m e t r l c  f l o w  r a t e . .  . . . . . .  
a c t u a l  . . . . . . . . . . . . . .  ( A C F M )  
d r y  s t a n d a r d .  . . . . . . (  DSCFM)  

I s o k l n e t l c  v a r i a t l o n  ..... ( S )  

P a r t i c u l a t e  c o n c e n t r a t i o n . .  . 
a c t u a l  . . . . . . . . . . . . (  G R / A C F )  
d r y  s t a n d a r d  . . . . .  ( G R / D S C F )  

P a r t i c l e  mass r a t e  . . .  ( L B / H R )  

Run 1 
05- 1 1  -94 

949/1053 

-1.01 
10.56 
.840 

0.0 
0.0 
8 . 0  
8.0 

0.0299 

1.0041 
26.95 
1.05 
80.2 

34.97 
30.99 

60.00 
.185 

99 

35079 
29387 

99.5 

0.01246 
0 . 0 1 4 8 8  

3.749 

Run 2 
05-11-94 

145/1250 

-1.01 
10.56 
.840 

0.0 
0.0 
7.0 
7.0 

0.0197 

1.0041 
26.95 
1.08 

101.9 

36.20 
30.84 

60.00 
.185 
102 

34975 
29223 

99.6 

0.00822 
0.00985 

2.467 

Run 3 
05-11-94 

323/1428 

-1.01 
10.56 
.840 

0.0 
0.0 
8.0 
8.0 

0.0204 

1.0041 
26.95 
1.23 

103.6 

38.75 
32.93 

60.00 
. 1 8 5  
105 

37429 
31072 

100.0 

0.00793 
0.00956 

2.546 



I n t e r p o l l  L a b s  R e p o r t  No. 4-2837 
L o u i s i a n a  P a c l f l c  C o r p o r a t i o n  

M l s s o u l a .  MT 

i-I 
L.:, 

I 

T e s t  No. 10 
P r e s s  V e n t s  1 & 2 S t a c k  

R e s u l t s  o f  P a r t i c u l a t e  L o a d i n g  D e t e r m i n a t i o n s - - - - - - -  M e t h o d  5 

D a t e  o f  r u n  

T l m e  r u n  s t a r t / e n d  . . . . .  (HRS) 

S t a t i c  p r e s s u r e . .  . . . .  ( I N . W C )  
C r o s s  s e c t i o n a l  a r e a  ( S Q . F T )  
P i  t o t  t u b e  c o e f f i c i e n t . .  .... 
W a t e r  i n  samp le  g a s  

c o n d e n s e r  . . . . . . . . . . . . .  ( M L )  
I m p i n g e r s  . . . . . . . . . .  (GRAMS) 
d e s l c c a n t  .......... (GRAMS) 
t o t a l .  ............. ( G R A M S )  

T o t a l  p a r t i c u l a t e  m a t e r l a l . .  . . ........ c o l l e c t e d  

Gas m e t e r  c o e f f l c l e n t  
B a r o m e t r i c  p r e s s u r e . .  
Avg.  o r i f . p r e s . d r o p . .  
Avg. gas  m e t e r  t e m p . .  

g r a m s )  

. . . . . .  
I N . H G )  
I N . W C )  
D E F - F )  

Vo lume t h r o u g h  g a s  m e t e r . . . .  
a t  m e t e r  c o n d i t i o n s  ... ( C F )  
s t a n d a r d  c o n d i t l o n s . ( D S C F )  

T o t a l  s a m p l l n g  t l m e  . ... ( M I N )  
N o z z l e  d i a m e t e r  ......... ( I N )  

DEG-F) A v g . s t a c k  g a s  temp .. 
V o l u m e t r l c  f l o w  r a t e .  

a c t u a l . . . . . . . . . . . . .  
d r y  s t a n d a r d . . .  . . . .  

...... 
(ACFM) 
DSC FM ) 

I s o k l n e t l c  v a r i a t l o n . .  . . .  ( ? )  

P a r t i c u l a t e  c o n c e n t r a t l o n . .  , 
a c t u a l  . . .......... ( G R / A C F )  
d r y  s t a n d a r d  . . . . . (  G R / D S C F )  

P a r t i c l e  mass r a t e  . . .  ( L B / H R )  

Run 1 
05-11-94 

949/1053 

-1.15 
10.56 

. 0 4 0  

0.0 
0.0 
7 . 0  
7 .O 

0.0343 

0.9961 
26.95 
0.91 
81.5 

35.51 
31.14 

60.00 
* 181 
102 

36702 
30650 

100.1 

0.01419 
0.01699 

4.465 

Run 2 
05-11-94 

1145/1250 

-1.15 
10.56 
.840 

0.0 
0.0 
8 . 0  
8 . 0  

0.0210 

0.9961 
26.95 
0.95 
94.9 

35.52 
30.39 

60.00 
.181 
111 

36426 
29899 

100.2 

0.00875 
0.01066 

2.732 

Run 3 
05-11-94 

1323/1425 

-1.15 
10.56 

. 8 4 0  

0.0 
0.0 
10.0 
10.0 

0.0191 

0.9961 
26.95 
1.03 

102.9 

37.44 
31.59 

60.00 
.181 
11 1  

37834 
30955 

100.6 

0.00763 
0.00932 

2.474 
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I n t e r p o l 1  l a b s  R e p o r t  No. 4-2837 
L o u l s l a n a  P a c l f l c  C o r p o r a t i o n  

M l s s o u l a .  MT 

T e s t  No. 16 
N o r t h  P r e  D r y e r  S t a c k  

R e s u l t s  o f  P a r t l c u l a t e  L o a d i n g  D e t e r m l n a t i o n s - - - - - - -  M e t h o d  5 

D a t e  o f  run 

T i m e  r u n  s t a r t / e n d . .  . . . ( H R S )  

S t a t i c  p r e s s u r e  . . . . . .  ( 1 N . W C )  
C r o s s  s e c t l o n a l  a r e a  ( S Q . F T )  
P i t o t  t u b e  c o e f f l c l e n t  . . . . . .  
W a t e r  I n  samp le  g a s  

c o n d e n s e r  . . . . . . . . . . . . .  ( M c )  
I m p l n g e r s  . . . . . . . . . . (  GRAMS)  
d e s i c c a n t  . . . . . . . . . .  ( G R A M S )  
t o t a l  . . . . . . . . . . . . . . (  G R A M S )  

T o t a l  D a r t l c u l a t e  m a t e r i a l . .  . . . . . . . . . .  c o l l e c t e d  

Gas m e t e r  c o e f f i c i e n t  
B a r o m e t r i c  p r e s s u r e . .  
Avg .  o r i f . p r e s . d r o p . .  
Avg. gas  m e t e r  temp. .  

g r a m s )  

. . . . . .  
I N . H G )  
I N . W C )  
D E F - F )  

Volume t h r o u g h  g a s  m e t e r .  . . .  
a t  m e t e r  c o n d i  t i o n s . .  . ( C F )  
s t a n d a r d  c o n d i t i o n s .  ( D S C F )  

T o t a l  s a m p l l n g  t i m e  . . . .  ( M I N )  
N o z z l e  d i a m e t e r  . . ....... ( I N )  

DEG-F)  A v g . s t a c k  gas  temp . . 
V o l u m e t r i c  f l o w  r a t e .  

a c t u a l  . . . . . . . . . . . . . 
d r y  s t a n d a r d . . . . . . .  

. . . . . .  
( A C F M )  
DSCFM) 

I s o k l n e t l c  v a r l a t l o n  . . . . .  ( % )  

P a r t l c u l a t e  c o n c e n t r a t i o n . .  . 
a c t u a l  . . . . . . . . . . . . (  G R / A C F )  
d r y  s t a n d a r d  . . . . .  ( G R / D S C F )  

P a r t i c l e  mass r a t e . .  . ( L B / H R )  

Run 1 
05-12-94 

1630/1736 

-0.75 
9.62 
.840 

0.0 
30.0 
16.0 
46.0 

0.0343 

,004 1 
26.75 
1.94 
89.7 

48.05 
41.64 

60.00 
.185 
106 

45499 
36010 

99.4 

0.01005 
0.01270 

3.921 

Run 2 
05-12-94 

1812/1915 

-0.75 
9.62 
. a40  

0.0 
51 .O 
11.0 
62.0 

0.0302 

1.0041 
26.75 
1.76 
87.4 

45.88 
39.90 

60.00 
.185 
105 

43483 
33771 

101.6 

0.00906 
0.01167 

3.379 

Run 3 
05-12-94 

1948 / 2050 

-0.75 
9.62 
. E 4 0  

0.0 
51.0 
10.0 
61.0 

0.0321 

1.0041 
26.75 
1.83 
84.6 

46.40 
40.57 

60.00 
.185 
106 

44284 
34418 

101.3 

0.00948 
0.01220 

3.598 

59 



I n t e r p o l 1  L a b s  R e p o r t  No. 4-2837 
L o u i s l a n a  P a c l f i c  C o r p o r a t i o n  

H i s s o u l a .  MT 

T e s t  No. 17 
S o u t h  P r e  D r y e r  S t a c k  

R e s u l t s  o f  P a r t i c u l a t e  L o a d i n g  Determinat ions- - - - - - -  M e t h o d  5 

D a t e  o f  r u n  

T i m e  r u n  s t a r t / e n d  ..... ( H R S )  

S t a t i c  p r e s s u r e . .  . . .. ( I N . W C )  
C r o s s  s e c t i o n a l  a r e a  ( S Q . F T )  
P i t o t  t u b e  c o e f f l c i e n t . . . . . .  

W a t e r  i n  s a m p l e  g a s  
c o n d e n s e r  . . ........... ( M L )  
i m p l n g e r s . .  . . . . . . . .  ( G R A M S )  
d e s i c c a n t  . . . . . . . . . .  ( G R A M S )  
t o t a l  .............. ( G R A M S )  

T o t a l  p a r t i c u l a t e  m a t e r l a l  .. .......... c o l l e c t e d ( g r a m s )  

G a s  m e t e r  c o e f f i c i e n t . . . . . . .  
B a r o m e t r l c  p r e s s u r e . .  ( 1 N . H G )  
Avg.  o r i f . p r e s . d r o p . . ( I N . W C )  
Avg.  g a s  m e t e r  t e m p . . ( D E F - F )  

Vo lume t h r o u g h  g a s  m e t e r  . . . .  
a t  m e t e r  c o n d l  t l o n s . .  . ( C F )  
s t a n d a r d  c o n d l t i o n s . ( D S C F )  

T o t a l  s a m p l l n g  t i m e  . . . .  ( M I N )  
N o z z l e  d i a m e t e r  . . . . . . . . .  ( I N )  
A v g . s t a c k  g a s  temp . . ( D E G - F )  

V o l u m e t r l  c Flow r a t e . .  . . . . . .  
a c t u a l  . . . . . . . . . . . . . .  ( A C F M )  
d r y  s t a n d a r d  . ...... (DSCFM) 

I s o k i n e t i c  v a r i a t i o n . . . . . ( % )  

P a r t i c u l a t e  c o n c e n t r a t i o n . .  . 
a c t u a l  . . .......... ( G R / A C F )  
d r y  s t a n d a r d  . . . . .  ( G R / D S C F )  

P a r t i c l e  mass r a t e  . .. ( L B / H R )  

Run 1 
05-12-94 

1630/1736 

-1.10 
8 . 3 0  
.840 

0.0 
55.0 
8.0 

63.0 

0.0404 

0.9961 
26.75 
2.27 
86.9 

54.74 
47.34 

60.00 
.191 
108 

42042 
32784 

100.4 

0.01026 
0.01316 

3.699 

Run 2 
05-12-94 

1812/1915 

-1.10 
8.30 
.840 

0.0 
69.0 
15.0 
84.0 

0.0366 

0.9961 
26.75 
2.32 
86.5 

55.36 
47.92 

60.00 
.191 
108 

42963 
32881 

101.3 

0.00901 
0.01178 

3.319 

Run 3 
05-12-94 

1948/2050 

-1.10 
8.30 
.840 

0.0 
53.0 
7.0 

60.0 

0.0378 

0.9961 
26.75 
2.33 
83.4 

55.06 
47.93 

60.00 
.191 
109 

42651 
33335 

100.0 

0.00950 
0.01216 

3.474 

60 
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No. 18 
S t a c k  

t s  o f  P a r t  

o f  r u n  

I n t e r p o l 1  L a b s  R e p o r t  No. 4-2837 
L o u i s i a n a  P a c i f l c  C o r p o r a t i o n  

M l s s o u l a ,  MT 

c u l  a t e  L o a d i n g  D e t e r m i n a t i o n s - - - - - - -  M e t h o d  5 

Run 1 
05-12-94 

r u n  s t a r t / e n d  . .... ( H R S )  1525/1738 

S t a t i c  p r e s s u r e  . . . . . .  ( 1 N . W C )  
C r o s s  s e c t i o n a l  a r e a  (SQ.FT)  
P i t o t  t u b e  c o e f f i c i e n t . . . . . .  

W a t e r  I n  s a m p l e  g a s  
c o n d e n s e r .  ............ (ML)  
i m p i n g e r s  . . . . . . . . . .  (CRAMS) 
d e s i c c a n t  . . . . . . . . . .  (CRAMS) 
t o t a l .  . . . . . . . . . . . . .  (GRAMS) 

. T o t a l  p a r t i c u l a t e  m a t e r i a l . .  .......... c o l l e c t e d ( g r a m s )  

Gas m e t e r  c o e f f i c i e n t  . . ..... 
B a r o m e t r i c  p r e s s u r e . . ( I N . H G )  
Avg. o r i f . p r e s . d r o p . .  (1N.WC) 
Avg. g a s  m e t e r  t e m p . . ( D E F - F )  

Vo lume t h r o u g h  g a s  m e t e r  . . . .  
a t  m e t e r  c o n d i t i o n s . .  . ( C F )  
s t a n d a r d  c o n d i t i o n s .  (OSCF) 

T o t a l  s a m p l i n g  t i m e  . . . . (  M I N )  
N o z z l e  d i a m e t e r  . . . . . . . . .  ( I N )  
A v g . s t a c k  g a s  t e m p  . . ( D E C - F )  

V o l u m e t r l c  f l o w  r a t e . . . . . . . .  

d r y  s t a n d a r d  ....... (DSCFM) 

I s o k l n e t l c  v a r i a t i o n . .  ... ( 5 )  

P a r t l c u l a t e  c o n c e n t r a t i o n . .  . 
a c t u a l  . . .......... (CR/ACF)  
d r y  s t a n d a r d  . . . . .  ( G R / D S C F )  

P a r t i c l e  mass r a t e  . . . ( L B / H R )  

a c t u a l  .............. (ACFM) 

0.50 
10.56 
.840 

0.0 
50.0 
17.0 
67.0 

0.1517 

0.9954 
26.70 
1.57 
19.4 

45.16 
39.42 

60.00 
.435 
929 

21036 
6617 

101.6 

0.01868 
0.05940 

3.369 

Run 2 
05-12-94 

1814/1917 

0.50 
10.56 
.840 

0.0 
51.0 
14.0 
65.0 

0.1941 

0.9954 
26.70 
1.63 
79.3 

46.01 
40.18 

60.00 
.435 
883 

21160 
6906 

99.3 

0.02432 
0.07456 

4.414 

Run ' 3 
05-12-94 

1950/2054 

0.50 
10.56 
.840 

0.0 
59.0 
15.0 
74.0 

0.1572 

0.9954 
26.70 
1.62 
18.1 

45.84 
40.12 

60.00 
.435 
893 

21298 
6831 

100.2 

0.01938 
0.06045 

3.539 

61 



3.3 Results of Oxides of Nitrogen Determinations 
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I n t e r p o l 1  L a b s  R e p o r t  No. 4 -2837  
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  

H i s s o u l a .  M o n t a n a  

T e s t  No. 1 
GEKA S t a c k  

R e s u l t s  o f  O x i d e s  o f  N i t r o g e n  ( N O x )  D e t e r m i n a t i o n s - - - - - - - - -  M e t h o d  7 

Run 1 A  Run 18 Run 1C Run I D  

D a t e  o f  r u n  . . . . . . . . . . . . . . . .  0 5 - 0 9 - 9 4  05 -09 -94  05 -09 -94  0 5 - 0 9 - 9 4  
T ime o f  run  . . . . . . . . . . . .  ( H R S )  1 7 0 0  1 7 1 5  1 7 3 0  1 7 4 5  

F l a s k  n u m b e r . . . .  . . .......... 1 9  2 0  2 1  22  
Volume o f  f l a s k  ......... (HL) 2 0 6 9  2 0 6 0  2 0 6 8  2 0 3 1  

D a t a :  t i m e  o f  s a m p l i n g  

f l a s k  t e m p e r a t u r e . .  ( D E G - F )  9 4 . 0 0  9 4 . 0 0  9 4 . 0 0  9 3 . 0 0  
b a r .  p r e s s  . . . . . . . . .  ( I N . H G )  26 .74  2 6 . 7 4  26 .74  2 6 . 7 4  
f l a s k  vacuum ....... ( I N . H G )  2 4 . 8 0  2 5 . 0 0  2 4 . 9 0  2 5 . 1 0  
f l a s k  a b s .  p r e s s . .  . ( 1 N . H G )  1 .94  1 . 7 4  1 . 8 4  1 .64  

D a t a :  T ime  o f  F l a s k  O p e n f n g  

f l a s k  t e m p e r a t u r e . .  ( D E G - F )  4 9 . 0 0  49 .00  4 9 . 0 0  4 9 . 0 0  
l a b .  b a r .  p r e s s  . ... ( I N . H G )  2 6 . 8 5  2 6 . 8 5  2 6 . 8 5  2 6 . 8 5  
f l a s k  s t a t i c  p r e s s .  ( I N . H G )  - 1 . 9 0  - 4 . 5 0  - 4 . 1 0  - 1 . 2 0  
f l a s k  a b s .  p r e s s  . . .  ( I N . H G )  24 .95  2 2 . 3 5  2 2 . 7 5  25 .65  

Volume g a s  s a m p l e d  . . . .  ( D S M L )  1 6 4 1  1 4 6 3  1 4 9 1  1 6 7 8  

Mol  s t u r e  c o n t e n t . .  . . . .  ( ? V / V )  0.00 0.00 0.00 0.00 
Oxygen  c o n t e n t  . . . .  ( ? V / V . D R Y )  18 .65  1 8 . 6 5  18 .65  18 .65  

N i t r a t e  i n  g a s  s a m p l e  . . .  ( J G )  5 3 . 5  52 .5  5 1 . 0  130 .0  
NO2 i n  g a s  s a m p l e  . ...... ( J G )  3 9 . 7  39 .0  37 .8  96 .5  

NOx C o n c e n t r a t i o n  

. ................ 0 . 0 2 5 1  (GR/DSCF) 0.0106 0 . 0 1 1 6  0.0111 
(MG/DSCM) . . . . . . . . . . . . . . . . .  2 4  2 7  2 5  57 
(PPM-DRY) . . . . . . . . . . . . . . . . .  13  1 4  1 3  30 
(PPM-WET) . . . . . . . . . . . . . . . . .  13 1 4  1 3  30  

NOX E m i s s i o n  r a t e  . . . .  ( L B / H R )  0.08 0.09 0.08 0 . 1 9  

. ................ (LB/MMBTU)*  0 . 1 2 9  0 . 1 4 2  0 . 1 3 5  0 . 3 0 6  
NOx e m i s s i o n  f a c t o r  . . . . . . . .  

* F - 9 1 9 0  DSCF/MMBTU 



I 
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I 
1 
1 
1 
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“I 
:I 
:I 
-1 
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.I 
I 
I 
I 
-I 
I 
I 

I n t e r p o l 1  L a b s  R e p o r t  No. 4-2837 
L o u i s i a n a  .Pac i  f i c  C o r p o r a t i o n  

M i s s o u l a .  M o n t a n a  

T e s t  No. 1 
G E K A  S t a c k  

R e s u l t s  o f  O x i d e s  o f  N i t r o g e n  ( N O x )  D e t e r m i n a t i o n s - - - - - - - - -  M e t h o d  7 

Run 2A Run 29 Run 2 C  Run 20 

D a t e  o f  r u n . . . . . . . . . . . . . . . .  05-09-94 05-09-94 05-09-94 05-09-94 
Time o f  r u n  ............ ( H R S )  1800 1815 1830 1845 

F l a s k  n u m b e r . . . .  . . .......... 23 24 43 44 
Volume o f  f l a s k  . . . . . . . . .  ( M L )  2056 2031 2088 2090 

D a t a :  t i m e  o f  s a m p l i n g  

f l a s k  t e m p e r a t u r e . .  ( D E G - F )  90.00 90.00 88.00 88.00 

f l a s k  a b s .  p r e s s  ... ( 1 N . H G )  1.74 2.34 2.24 2.24 

b a r .  p r e s s  . . . . . . . . .  ( I N . H G )  26.74 26.74 26.74 26.74 
f l a s k  vacuum ....... ( 1 N . H G )  25.00 24.40 24.50 24.50 

D a t a :  T ime  o f  F l a s k  O p e n i n g  

f l a s k  t e m p e r a t u r e . .  ( O E G - F )  49.00 49.00 49.00 49.00 
l a b .  b a r .  p r e s s  . . . .  ( 1 N . H G )  26.85 26.85 26.85 26.85 
f l a s k  s t a t i c  p r e s s . ( I N . H G )  -3.70 -2.90 -2.90 -3.30 
f l a s k  a b s .  p r e s s  . .. ( 1 N . H G )  23.15 23.95 23.95 23.55 

Volume g a s  s a m p l e d  . . . .  (DSNL) 1516 1514 1564 1536 

Mol s t u r e  c o n t e n t . .  .... ( % V / V )  0.00 0.00 0.00 0.00 
Oxygen  c o n t e n t  . . . .  ( % V / V . D R Y )  18.40 18.40 18.40 18.40 

N i t r a t e  I n  g a s  s a m p l e  . .. ( J G )  51.0 63.5 150.0 71.0 
NO2 I n  g a s  s a m p l e . .  . . . . .  ( J G )  37.8 41.1 111.3 52.7 

NOx C o n c e n t r a t i o n  

. . . . . . . . . . . . . . . .  0.0150 ( G R / D S C F ) .  0.0136 0.0311 0.0109 
(MG/DSCM) . . . . . . . . . . . . . . . . .  25 31 71 34 
(PPM-DRY) ................. 13 16 37 18 
(PPM-WET) . . . . . . . . . . . . . . . . .  13 16 37 18 

NOX - E m i s s i o n  r a t e . . .  . ( L B / H R )  0.08 0.10 0.23 0.11 

NOx e m i s s i o n  f a c t o r  . . . . . . . .  . . . . . . . . . . . . . . . . .  (LB/MMBTU)* 0.120 0.149 0.341 0.164 

F - 9190 DSCF/MMBTU 
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I n t e r p o l 1  L a b s  R e p o r t  No .  4 -2837  
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  

M i s s o u l a ,  M o n t a n a  

T e s t  No. 1 
G E K A  S t a c k  

Method 7 R e s u l t s  o f  O x i d e s  o f  N i t r o g e n  (NOx) D e t e r m i n a t i o n s - - - - - - - - -  

Run 3 A  Run 3 8  Run 3C Run 3 0  

D a t e  o f  r u n  . . . . . . . . . . . . . . . .  0 5 - 0 9 - 9 4  0 5 - 0 9 - 9 4  0 5 - 0 9 - 9 4  0 5 - 0 9 - 9 4  
T ime  o f  run. . .  . . . . . . . . .  (HRS) 1 9 0 0  1 9 1 5  1 9 3 0  1945  

F l a s k  n u m b e r .  . . . . . . . . . . . . . . .  45 46  47 40 
Vo lume o f  f l a s k  . . . . . . . . .  (ML)  2 0 8 6  2090 2 0 7 4  2 1 0 2  

D a t a :  t i m e  o f  s a m p l i n g  

f l a s k  t e m p e r a t u r e . .  ( D E G - F )  8 7 . 0 0  8 8 . 0 0  8 8 . 0 0  0 5 . 0 0  
b a r .  p r e s s  . . . . . . . . .  (1N.HG) 2 6 . 7 4  2 6 . 7 4  2 6 . 7 4  2 6 . 7 4  
f l a s k  v a c u u  in....... ( 1 N . H G )  2 4 . 5 0  2 4 . 6 0  2 4 . 5 0  2 4 . 5 0  
f l a s k  a b s .  p r e s s  ... ( 1 N . H G )  2 . 2 4  2 . 1 4  2 . 2 4  2 .24  

D a t a :  T i m e  o f  F l a s k  Opening 

f l a s k  t e m p e r a t u r e . .  (DEG-F) 49 .00  4 9 . 0 0  49 .00  4 9 . 0 0  
l a b .  b a r .  p r e s s  .... ( 1 N . H G )  2 6 . 8 5  2 6 . 8 5  2 6 . 8 5  26 .05  
f l a s k  s t a t i c  p r e s s . ( I N . H G )  - 3 . 0 0  3 . 8 0  - 3 . 4 0  -3 .00 
f l a s k  a b s .  p r e s s  ... (1N.HG) 23 .85  3 0 . 6 5  2 3 . 4 5  2 3 . 8 5  

Vo lume g a s  s a m p l e d  . . . .  (DSML) 1 5 5 5  2 0 5 1  1 5 1 7  1 5 6 6  

M o i s t u r e  c o n t e n t  . . . . . .  ( t V / V )  0.00 0.00 0.00 0.00 
Oxygen  c o n t e n t  . . . .  ( % V / V . D R Y )  1 8 . 6 0  1 8 . 6 0  1 8 . 6 0  18 .60  

N i t r a t e  i n  g a s  s a m p l e  . . . ( J  G )  66 .5  5 8 . 0  8 7 . 5  1 1 4 . 0  
NO2 i n  g a s  s a m p l e  . . . . . . . ( J  G )  4 9 . 3  4 3 . 0  6 4 . 9  8 4 . 6  

NOx C o n c e n t r a t i o n  

. . . . . . . . . . . . . . . . .  0 . 0 2 3 6  0 . 0 1 0 7  (GR/DSCF) 0 . 0 1 3 9  0 . 0 0 9 2  
(MG/DSCM)  . . . . . . . . . . . . . . . . .  32  2 1  43 54 
(PPM-DRY) ................. 1 7  11 2 2  2 8  
(PPM-WET) 17  11 2 2  20 . ................ 

NOX E m i s s i o n  r a t e  ....( LB/HR) 0.10 0 . 0 7  0 . 1 4  0 . 1 7  

NOx e m i s s i o n  f a c t o r . . . . . . . .  ................. (LB/MMBTU)* 0 .165  0.109 0 . 2 2 3  0 . 2 8 2  

" F - 9 1 9 0  DSCFlMMBTU 
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I n t e r p o l 1  L a b s  R e p o r t  No. 4 -2837 
L o u i s l a n a  P a c i f l c  C o r p o r a t i o n  

M i s s o u l a ,  M o n t a n a  

T e s t  No. 2 
ROEWMC Tube 

R e s u l t s  o f  O x i d e s  o f  N i t r o g e n  ( N O x )  D e t e r m i n a t i o n s - - - - - - - - - M e t h o d  7 

D a t e  o f  r u n .  . . . . . . . . . . . . . . .  
T ime  o f  r un  . . . . . . . . . . . .  ( H R S )  

F l a s k  n u m b e r . . .  . . . . . . . . . . . . .  
Volume o f  F l a s k  . . . . . . . . .  ( M L )  

D a t a :  t i m e  o f  s a m p l i n g  

f l a s k  t e m p e r a t u r e . .  ( D E G - F )  
b a r .  p r e s s  . . . . . . . . .  ( 1 N . H G )  
f l a s k  vacuum . . . . . . .  ( 1 N . H G )  
F l a s k  a b s .  p r e s s  . . .  ( 1 N . H G )  

D a t a :  T i m e  o f  F l a s k  O p e n i n g  

f l a s k  t e m p e r a t u r e . .  ( D E G - F )  
l a b .  b a r .  p r e s s  . . . .  ( 1 N . H G )  
f l a s k  s t a t i c  p r e s s .  ( 1 N . H G )  
f l a s k  a b s .  p r e s s . .  . ( 1 N . H G )  

Volume g a s  s a m p l e d  . . . .  (OSML) 

M o i s t u r e  c o n t e n t  . . . . . .  ( t V / V )  

N i t r a t e  i n  g a s  samp le  . . .  ( J G )  
NO2 i n  g a s  s a m p l e  . . . . . . .  ( J G )  

NOx C o n c e n t r a t i o n  

(GR/DSCF) . . . . . . . . . . . . . . . . .  
(MG/DSCM) . . .  ; . . . . . . . . . . . . .  
( P P M - D R Y )  . . . . . . . . . . . . . . . . .  
(PPM-WET) . . . . . . . . . . . . . . . . .  

N O X  E m i s s i o n  r a t e  . . . .  ( L B / H R )  

Run 1 A  

0 5 - 1 0 - 9 4  
1 1 1 2  

1 
2 0 8 6  

9 8 . 0 0  
2 6 . 8 7  
2 5 . 8 0  

1 . 0 7  

7 8 . 0 0  
2 6 . 9 5  

0 . 8 0  
2 7 . 7 5  

1 8 0 6  

5 . 6 6  

1 1 5 0 . 0  
853.3 

0 . 2 0 6 5  
473 
247  
233  

1 8 . 4 5  
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Run 1B 

0 5 - 1 0 - 9 4  
1 1 2 7  

2 
2 0 6 3  

9 8 . 0 0  
2 6 . 8 7  
2 5 . 7 0  

1 . 1 7  

7 8 . 0 0  
2 6 . 9 5  
-0 .40  
2 6 . 5 5  

1 6 9 9  

5 . 6 6  

1 0 3 0 . 0  
7 6 4 . 2  

0 . 1 9 6 6  
4 5 0  
2 3 5  
2 2 2  

17 .57  

Run 1C 

0 5 - 1 0 - 9 4  
1 1 4 2  

3 
2 0 5 5  

9 8 . 0 0  
2 6 . 8 7  
2 5 . 9 0  

0 . 9 7  

7 8 . 0 0  
2 6 . 9 5  
- 1 . 5 0  
2 5 . 4 5  

1 6 3 2  

5 . 6 6  

1110.0 
8 2 3 . 6  

0 . 2 2 0 6  
5 0 5  
264  
2 4 9  

1 9 . 7 1  

Run 10 

0 5 - 1 0 - 9 4  
1157 

4 
2116  

9 9 . 0 0  
2 6 . 8 7  
2 5 . 9 0  

0 . 9 7  

7 8 . 0 0  
2 6 . 9 5  
- 2 . 4 0  
2 4 . 5 5  

1619  

5 . 6 6  

1 1 7 0 . 0  
8 6 8 . 1  

0 . 2 3 4 3  
536 
2 80  
264 

2 0 . 9 3  
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I n t e r p o l 1  L a b s  R e p o r t  No .  4 -2837  
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  

M i s s o u l a .  M o n t a n a  

T e s t  No. 2 
R O E M M C  Tube 

R e s u l t s  o f  O x i d e s  o f  N i t r o g e n  (NOx)  D e t e r m i n a t i o n s - - - - - - - - -  M e t h o d  7 

Run 2A Run 28  Run 2 C  Run 20  

D a t e  o f  run . . . . . . . . . . . . . . . .  0 5 - 1 0 - 9 4  0 5 - 1 0 - 9 4  0 5 - 1 0 - 9 4  0 5 - 1 0 - 9 4  
T ime  o f  run . . . . . . . . . . . .  (HRS) 1 3 0 2  1 3 1 7  1 3 3 2  1 3 4 9  

F l a s k  n u m b e r .  . . . . . . . . . . . . . . .  5 6 55  56  
Volume o f  f l a s k  . . . . . . . . .  ( M L )  2 0 5 7  2 1 0 0  2 0 8 6  2 0 6 9  

D a t a :  t i m e  o f  s a m p l l n g  

f l a s k  t e m p e r a t u r e . .  ( D E G - F )  100.00 100.00 100.00 101.00 
b a r .  p r e s s  . . . . . . . . .  ( 1 N . H G )  2 6 . 8 7  26 .67  2 6 . 8 7  2 6 . 8 7  
f l a s k  vacuum . . . . . . .  ( I N . H G )  2 5 . 8 0  2 5 . 8 0  2 5 . 8 0  2 5 . 6 0  
f l a s k  a b s .  p r e s s . .  . ( 1 N . H G )  1 . 0 7  1 . 0 7  1 . 0 7  1 . 2 7  

D a t a :  T i m e  o f  F l a s k  O p e n i n g  

f l a s k  t e m p e r a t u r e . .  ( D E G - F )  7 8 . 0 0  7 7 . 0 0  7 6 . 0 0  7 6 . 0 0  
l a b .  b a r .  p r e s s  . . . .  (1N.HG) 2 6 . 9 5  2 6 . 9 5  2 6 . 9 5  2 6 . 9 5  
f l a s k  s t a t i c  p r e s s .  ( 1 N . H G )  - 2 . 0 0  1 . 6 0  - 0 . 8 0  - 1 . 6 0  
f l a s k  a b s .  p r e s s  . .. (1N.HG) 2 4 . 9 5  2 8 . 5 5  2 6 . 1 5  2 5 . 3 5  

Volume g a s  s a m p l e d  . . . .  (DSML) 1 5 9 4  1 8 7 6  1 7 0 4  1 6 2 4  

M o i s t u r e  c o n t e n t  . . . . . .  ( Z V / V )  5 .13  5 .13  5 . 1 3  5 . 1 3  

N O 2  i n  g a s  s a m p l e  ....... ( J G )  8 6 0 . 7  1 2 8 3 . 6  9 2 0 . 1  9 2 0 . 1  
N i t r a t e  i n  g a s  s a m p l e . .  . ( J G )  1 1 6 0 . 0  1 7 3 0 . 0  1 2 4 0 . 0  1 2 4 0 . 0  

NOx C o n c e n t r a t i o n  

. . . . . . . . . . . . . . . . .  0 . 2 3 5 9  0 . 2 4 7 6  (GR/DSCF) 0 . 2 3 6 0  0 . 2 9 9 0  
(MG/DSCM) . . . . . . . . . . . . . . . . .  5 4 0  6 8 4  5 4 0  567 
( P P M - D R Y )  . . . . . . . . . . . . . . . . .  2 8 2  3 5 8  2 8 2  296  
(PPM-WET) . . . . . . . . . . . . . . . . .  2 6 8  3 3 9  2 6 8  2 8 1  

NOX E m i s s i o n  r a t e  . . . .  ( L B / H R )  2 1 . 1 6  2 6 . 8 2  2 1 . 1 6  2 2 . 2 1  
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I n t e r p o l 1  L a b s  R e p o r t  No. 4-2837 
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  

M i s s o u l a .  M o n t a n a  

T e s t  No. 2 
R O E M M C  Tube 

R e s u l t s  o f  O x i d e s  o f  N i t r o g e n  (NOx)  D e t e r m i n a t i o n s - - - - - - - - - M e t h o d  7 

Run 3 A  Run 38 Run 3 C  Run 3 0  

D a t e  o f  r u n  . . . . . . . . . . . . . . . .  05-10-94 05-10-94 05-10-94 05-10-94 
Time o f  run . . . . . . . . . . . .  (HRS) 1447 1459 1515 1530 

F l a s k  n u m b e r  . . . . . . . . . . . . . . . .  57 58 59 60 
Volume o f  f l a s k  . . . . . . . . .  ( M L )  2062 2085 2077 2066 

D a t a :  t i m e  o f  s a m p l i n g  

f l a s k  t e m p e r a t u r e .  . ( D E G - F )  103.00 104.00 104.00 104.00 
b a r .  p r e s s  . . . . . . . . .  (1N.HG) 26.87 26.87 26.87 26.87 
f l a s k  vacuum . . . . . . .  ( I N . H G )  25.90 25.90 25.90 25.80 
f l a s k  a b s .  p r e s s  . . .  ( I N . H G )  0.97 0.97 0.97 1.07 

D a t a :  T i m e  o f  F l a s k  O p e n i n g  

f l a s k  t e m p e r a t u r e . .  (DEG-F) 75.00 75.00 75.00 75.00 

f l a s k  s t a t i c  p r e s s . ( I N . H G )  -1.10 -1.50 -3.70 -0.60 
l a b .  b a r .  p r e s s  . . . .  ( 1 N . H G )  26.95 26.95 26.95 26.95 

f l a s k  a b s .  p r e s s  . . .  ( I N . H G )  25.85 25.45 23.25 26.35 

Volume g a s  s a m p l e d  . . . .  (OSML) 1674 1666 1511 1705 

Mol s t u r e  c o n t e n t . .  . . . .  ( % V / V )  5.99 5.99 5.99 5.99 

N i t r a t e  i n  g a s  s a m p l e  . .. ( J G )  955.0 1450.0 1150.0 1290.0 
NO2 i n  g a s  s a m p l e  . . . . . . .  ( J G )  708.6 1075.9 853.3 957.2 

NOx C o n c e n t r a t i o n  

(GR/DSCF) . . . . . . . . . . . . . . . . .  0.1850 0.2822 0,2468 0.2453 
( M G / D S C M )  . . . . . . . . . . . . . . . . .  423 646 565 56 1 
( P P M - D R Y )  . . . . . . . . . . . . . . . . .  221 338 295 294 
( P P M - W E T )  . . . . . . . . . . . . . . . . .  208 317 278 276 

NOX E m i s s i o n  r a t e  . . . .  ( L B / H R j  17.11 26.11 22.83 22.70 

r 



I n t e r p o l 1  L a b s  R e p o r t  No.  4 - 2 8 3 7  
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  

M i  s s o u l a ,  M o n t a n a  

T e s t  No. 3 
C - D r y e r  S t a c k  

R e s u l t s  o f  O x i d e s  o f  N i t r o g e n  ( N O x )  D e t e r m i n a t i o n s - - - - - - - - - M e t h o d  7 

Run 1 A  Run 10 Run 1C Run 10 

D a t e  o f  r un  . . . . . . . . . . . . . . . .  0 5 - 1 0 - 9 4  0 5 - 1 0 - 9 4  0 5 - 1 0 - 9 4  0 5 - 1 0 - 9 4  
T ime  o f  run . . . . . . . . . . . .  ( H R S )  1 1 1 5  1 1 3 0  1 1 4 5  1 2 0 0  

F l a s k  n u m b e r  . . . . . . . . . . . . . . . .  1 9  2 0  2 1  22  
Vo lume o f  f l a s k  . . . . . . . . .  (ML)  2 0 6 9  2 0 6 0  2 0 6 8  2 0 3 1  

D a t a :  t i m e  o f  s a m p l i n g  

f l a s k  t e m p e r a t u r e . .  ( D E G - F )  6 9 . 0 0  6 9 . 0 0  6 9 . 0 0  6 9 . 0 0  
b a r .  p r e s s  . . . . . . . . .  ( I N . H G )  2 6 . 8 5  2 6 . 8 5  2 6 . 8 5  2 6 . 8 5  
f l a s k  v a c u u m . . . . .  . . ( I N . H G )  2 4 . 5 0  2 4 . 5 0  2 4 . 5 0  2 4 . 0 0  
f l a s k  a b s .  p r e s s  . . .  ( I N . H G )  2 . 3 5  2 . 3 5  2 . 3 5  2 . 8 5  

Data :  T i m e  o f  F l a s k  Opening 

f l a s k  t e m p e r a t u r e . .  ( D E G - F )  7 6 . 0 0  7 6 . 0 0  7 6 . 0 0  7 6 . 0 0  
l a b .  b a r .  p r e s s  . . . .  ( I N . H G )  2 6 . 9 5  2 6 . 9 5  2 6 . 9 5  2 6 . 9 5  
f l a s k  s t a t i c  p r e s s .  ( 1 N . H G )  0 . 0 2  - 1 . 9 0  - 0 . 6 0  1 . 2 0  
f l a s k  a b s .  p r e s s  . .. ( I N . H G )  26 .97  2 5 . 0 5  2 6 . 3 5  2 8 . 1 5  

Volume g a s  s a m p l e d  . . . .  (DSML) 1 6 5 4  1 5 1 8  1 6 1 2  1 6 6 8  

M o i s t u r e  c o n t e n t . .  . . . .  ( S V / V )  2 . 5 1  2 . 5 1  2 . 5 1  2 . 5 1  

N i t r a t e  i n  g a s  s a m p l e  . . .  ( J G )  1 4 5 . 0  1 7 9 . 0  1 3 4 . 0  1 8 1 . 0  
NO2 i n  g a s  s a m p l e  . . . . . . .  ( J G )  1 0 7 . 6  1 3 2 . 8  9 9 . 4  1 3 4 . 3  

NOx C o n c e n t r a t i o n  

. . . . . . . . . . . . . . . . .  0 . 0 2 7 0  0 . 0 3 5 2  ( G R / D S C F )  0 . 0 2 8 4  0 . 0 3 8 2  
(MG/OSCM) . . . . . . . . . . . . . . . . .  6 5  87  6 2  8 1  
(PPM-DRY) . . . . . . . . . . . . . . . . .  34  46 32 42 
(PPM-WET) . . . . . . . . . . . . . . . . .  33  45 3 1  4 1  

NOX E m i s s i o n  r a t e  . . . .  ( L B / H R )  5 . 8 4  7 . 8 6  5 . 5 4  7 . 2 3  
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I n t e r p o l 1  L a b s  R e p o r t  No. 4 -2837  
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  

M i s s o u l a .  M o n t a n a  

T e s t  No. 3 
C - D r y e r  S t a c k  

R e s u l t s  o f  O x i d e s  o f  N i t r o g e n  (NOx) D e t e r m i n a t i o n s - - - - - - - - - M e t h o d  7 

Run 2A Run 2 8  Run 2C Run 213 

D a t e  o f  r u n  . . . . . . . . . . . . . . . .  0 5 - 1 0 - 9 4  0 5 - 1 0 - 9 4  0 5 - 1 0 - 9 4  0 5 - 1 0 - 9 4  
T ime  o f  r u n  . . . . . . . . . . . .  (HRS) 1 3 0 5  1 3 1 6  1 3 3 5  1 3 4 7  

F l a s k  n u m b e r  . . . . . . . . . . . . . . . .  23 2 4  43 44 
Volume o f  f l a s k  . . . . . . . . .  ( M L )  2 0 5 6  2 0 3 1  2 0 8 8  2 0 9 0  

D a t a :  t i m e  of s a m p l i n g  

f l a s k  t e m p e r a t u r e . .  ( D E G - F )  7 0 . 0 0  7 0 . 0 0  7 0 . 0 0  70.00 
b a r .  p r e s s  . . . . . . . . .  (1N.HG) 26 .85  2 6 . 8 5  2 6 . 8 5  2 6 . 8 5  
f l a s k  vacuum . . . . . . .  ( 1 N . H G )  2 4 . 8 0  2 4 . 3 0  2 4 . 5 0  2 4 . 2 0  
F l a s k  a b s .  p r e s s  . . .  ( 1 N . H G )  2 .05  2 . 5 5  2 . 3 5  2 . 6 5  

D a t a :  T i m e  o f  F l a s k  O p e n i n g  

f l a s k  t e m p e r a t u r e . .  ( D E G - F )  7 6 . 0 0  77  .OO 7 0 . 0 0  7 0 . 0 0  
l a b .  b a r .  p r e s s  . . . .  ( I N . H G )  2 6 . 9 5  2 6 . 9 5  2 6 . 9 5  2 6 . 9 5  
f l a s k  s t a t i c  p r e s s . ( I N . H G )  0 . 9 0  1.10 -1.00 - 1 . 5 0  
F l a s k  a b s .  p r e s s  . ..( I N . H G )  2 7 . 8 5  2 8 . 0 5  2 5 . 9 5  2 5 . 4 5  

Volume gas  s a m p l e d  . . . . (  DSML) 1 7 2 3  1 6 7 8  

M o i s t u r e  c o n t e n t . .  . . . .  ( % V / V )  3 . 4 5  3 . 4 5  

N i t r a t e  i n  g a s  s a m p l e . .  . ( J G )  
N O 2  i n  g a s  s a m p l e  . . . . . . .  ( J G )  

NOx C o n c e n t r a t i o n  

(GR/DSCF) . . . . . . . . . . . . . . . . .  
(MG/DSCM) . . . . . . . . . . . . . . . . . .  
( P P M - D R Y )  . . . . . . . . . . . . . . . . .  
(PPM-WET) . . . . . . . . . . . . . . . . .  

6 3 0 . 0  
4 6 7 . 4  

0 . 1 2 1 7  
2 7 9  
1 4 6  
1 4 1  

NOX E m i s s i o n  r a t e  . . . .  ( L B / H R )  2 5 . 5 7  

* Note: Run 2 a , . n o  sample collected. 

1 6 2 0  1 5 6 7  

3 . 4 5  3 . 4 5  

5 4 5 . 0  4 3 2 . 0  
4 0 4 . 4  3 2 0 . 5  

0 . 1 0 9 1  0 . 0 8 9 4  
2 5 0  2 0 5  
1 3 0  1 0 7  
1 2 6  1 0 3  

2 2 . 9 1  1 8 . 7 8  
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I n t e r p o l l  L a b s  R e p o r t  No. 4-2837 
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  

M i s s o u l a ,  M o n t a n a  

T e s t  No. 3 
C - D r y e r  S t a c k  

R e s u l t s  o f  O x i d e s  o f  N i t r o g e n  (NOx)  D e t e r m i n a t i o n s - - - - - - - - - M e t h o d  7 

Run 3 A  Run 3 8  Run 3C Run 3 0  

D a t e  of r u n  . . . . . . . . . . . . . . . .  05-10-94 05-10-94 05-10-94 05-10-94 
T i m e  o f  run . . . . . . . . . . . .  ( H R S )  1445 1500 1515 1530 

F l a s k  n u m b e r  . . . . . . . . . . . . . . . .  4 5  46 47 48 
Volume o f  f l a s k  . . . . . . . . .  ( M L )  2086 2090 2074 2102 

D a t a :  t i m e  o f  s a m p l i n g  

f l a s k  t e m p e r a t u r e . .  ( D E G - F )  70.00 76.00 77.00 78.00 
b a r .  p r e s s  . . . . . . . . .  (IN.HG) 26.85 26.85 26.85 26.85 
f l a s k  vacuum. . . . . . .  (IN.HG) 24.50 24.80 25.00 25.00 
f l a s k  a b s .  p r e s s  . . .  (IN.HG) . 2.35 2.05 1.85 1.85 

D a t a :  T i m e  o f  F l a s k  O p e n i n g  

f l a s k  t e m p e r a t u r e . .  ( D E G - F )  75.00 75.00 75.00 76.00 
l a b .  b a r .  p r e s s . . .  .(IN.HG) 26.95 26.95 26.95 26.95 
f l a s k  s t a t i c  p r e s s .  (1N.HG) -1.10 -1.55 - 0 . 0 5  -1.20 
f l a s k  a b s .  p r e s s  . . .  (IN.HG) 25.85 25.40 26.90 25.75 

Volume g a s  s a m p l e d  . . . .  (DSML) 1595 1590 1693 1634 

M o i s t u r e  c o n t e n t  . . . . . .  ( S V / V )  2.76 2.76 2.76 2.76 

N i t r a t e  i n  g a s  s a m p l e . .  . ( J G )  3 0 3 . 0  275.0 281.0 246.0 
N O 2  i n  g a s  s a m p l e  . . . . . . .  ( J G )  224. a 204.0 208.5 182.5 

NOx C o n c e n t r a t i o n  

. . . . . . . . . . . . . . . . .  0.0488 0.0561 0.0538 (GR/OSCF) 0.0616 
(MG/OSCM) . . . . . . . . . . . . . . . . .  141 128 123 112 
( P P M - D R Y )  . . . . . . . . . . . . . . . . .  74 67 64 58 
( P P M - W E T )  . . . . . . . . . . . . . . . . .  72 65 63 57 

NOX E m l s s i o n  r a t e . .  . .  ( L B / H R )  13.40 12.20 11.71 10.62 
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I n t e r p o l 1  t 'abs R e p o r t  No. 4 -2837 
Lou i ' sFana  P a c i f i c  C o r p o r a t i o n  

M i s s o u l a ,  M o n t a n a  

T e s t  No. 4 
D - D r y e r  S t a c k  

R e s u l t s  o f  O x i d e s  o f  N i t r o g e n  (NOx) D e t e r m i n a t i o n s - - - - - - - - - M e t h o d  7 

Run 1 A  R u n  18 Run 1 C  Run 1 0  

D a t e  o f  r u n  . . . . . . . . . . . . . . . .  0 5 - 1 0 - 9 4  05 -10 -94  0 5 - 1 0 - 9 4  0 5 - 1 0 - 9 4  
T i m e  o f  r un  . . . . . . . . . . . .  ( H R S )  1 1 1 8  1 1 3 2  1147  1 1 5 1  

F l a s k  n u m b e r . .  . . . . . . . . . . . . . .  67  6 8  69  7 0  
Volume o f  f l a s k  . . . . . . . . .  ( M L )  2 0 7 3  2 1 0 1  2 0 6 9  207  1 

D a t a :  t i m e  o f  s a m p l i n g  

f l a s k  t e m p e r a t u r e . .  ( D E G - F )  6 9 . 0 0  69 .00  6 9 . 0 0  6 9 . 0 0  
b a r .  p r e s s  . . . . . . . . .  ( 1 N . H G )  2 6 . 8 5  2 6 . 8 5  2 6 . 8 5  2 6 . 8 5  
f l a s k  vacuum . . . . . . .  ( 1 N . H G )  2 4 . 5 0  2 4 . 6 0  2 4 . 6 0  2 5 . 0 0  
f l a s k  a b s .  p r e s s  . . .  ( 1 N . H G )  2 . 3 5  2 . 2 5  2 . 2 5  1 . 8 5  

D a t a :  T i m e  o f  F l a s k  O p e n i n g  

f l a s k  t e m p e r a t u r e .  . ( D E G - F )  6 5 . 0 0  6 5 . 0 0  6 5 . 0 0  6 5 . 0 0  
l a b .  b a r .  p r e s s  . ... ( 1 N . H G )  2 6 . 9 5  26 .95  2 6 . 9 5  2 6 . 9 5  
f l a s k  s t a t i c  p r e s s .  ( 1 N . H G )  -1 .oo -1 .50  - 1 . 8 0  - 1 . 8 0  
f l a s k  a b s .  p r e s s . .  . ( 1 N . H G )  2 5 . 9 5  2 5 . 4 5  2 5 . 1 5  2 5 . 1 5  

Volume gas  s a m p l e d  . . . .  (DSML) 1 6 2 5  1 6 1 9  1 5 7 4  1 6 0 3  

M o i s t u r e  c o n t e n t  . . . . . .  ( % V / V )  3 . 2 4  3 .24  3 . 2 4  3 . 2 4  

N i t r a t e  i n  g a s  s a m p l e  . . .  ( J G )  2 9 0 . 0  2 9 2 . 0  2 7 1 . 0  2 8 4 . 0  
NO2 i n  g a s  s a m p l e  . . . . . . .  ( J G )  2 1 5 . 2  2 1 6 . 7  2 0 1 . 1  2 1 0 . 7  

NOx C o n c e n t r a t i o n  

(GR/OSCF) . . . . . . . . . . . . . . . . .  0 . 0 5 7 9  0.0585 0 . 0 5 7 5  
( M G / O S C M )  . . . . . . . . . . . . . . . . .  1 3 2  1 3 4  1 2 8  1 3 1  
( P P M - D R Y )  . . . . . . . . . . . . . . . . .  6 9  7 0  67 6 9  
(PPM-WET) . . . . . . . . . . . . . . . . .  67  6 8  65  67 

N O X  E m i s s i o n  r a t e . .  . .  ( L B / H R )  9 . 0 1  9 . 1 0  8 . 6 9  8 . 9 4  

0 . 0 5 5 8  

72 



I n t e r p o l 1  L a b s  R e p o r t  No. 4 -2837  
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  'I 

T e s t  No.  4 
D - D r y e r  S t a c k  

R e s u l t s  of O x i d e s  of N i t r o g e n  (NOx)  D e t e r m  

R u n  2A 

T ime  o f  run . . . . . . . . . . . .  ( H R S )  

F l a s k  n u m b e r . .  . . . . . . . . . . . . . .  
Volume o f  f l a s k  . . . . . . . . .  ( M L )  

D a t a :  t i m e  of s a m p l i n g  

f l a s k  t e m p e r a t u r e . .  ( O E G - F )  
b a r .  p r e s s  . . . . . . . . .  ( 1 N . H G )  
f l a s k  vacuum . . . . . . .  ( I N . H G )  
f l a s k  a b s .  p r e s s . .  . ( 1 N . H G )  

D a t a :  T i m e  of F l a s k  O p e n i n g  

f l a s k  t e m p e r a t u r e . .  ( D E G - F )  
l a b .  b a r .  p r e s s  . . . .  ( 1 N . H G )  
f l a s k  s t a t i c  p r e s s . ( I N . H G )  
f l a s k  a b s .  p r e s s  . . .  ( 1 N . H G )  

Volume g a s  s a m p l e d  . . . .  (DSML) 

M o i s t u r e  c o n t e n t  . . . . . .  ( S V / V )  

N i t r a t e  I n  gas  s a m p l e  . . .  ( J G )  
N O 2  i n  g a s  s a m p l e  . . . . . . .  ( J G )  

NOx C o n c e n t r a t i o n  

( G R / D S C F )  . . . . . . . . . . . . . . . . .  
(MG/DSCM) . . . . . . . . . . . . . . . . .  
( P P M - D R Y )  . . . . . . . . . . . . . . . . .  
(PPM-WET) . . . . . . . . . . . . . . . . .  

NOX € m i  s s i o n  r a t e . .  . .  (LB /HR)  

D a t e  o f  r u n  . . . . . . . . . . . . . . . .  0 5 - 1 0 - 9 4  
1 3 0 2  

7 1  
2 0 3 8  

7 0 . 0 0  
2 6 . 8 5  
2 5 . 0 0  

1 . 8 5  

7 0 . 0 0  
2 6 . 9 5  
-1 .00 
2 5 . 9 5  

1 6 1 5  

4 . 7 8  

3 0 1 . 0  
223.3  

0 . 0 6 0 4  
1 3 8  

7 2  
6 9  

9 . 5 6  

73 

n a t  

M i  s s o u l a ,  M o n t a n a  

Run 2 8  Run 2C Run 20 

0 5 - 1 0 - 9 4  0 5 - 1 0 - 9 4  0 5 - 1 0 - 9 4  
1 3 1 5  1 3 3 0  1 3 4 5  

7 2  25  26 
2 0 9 2  2 100 2035  

7 0 . 0 0  70 .00  70 .00  
2 6 . 8 5  2 6 . 8 5  2 6 . 8 5  
2 5 . 2 0  2 5 . 1 0  2 4 . 8 0  

1 . 6 5  1 . 7 5  2 . 0 5  

7 0 . 0 0  7 2 . 0 0  72 .00 '  
2 6 . 9 5  2 6 . 9 5  2 6 . 9 5  
- 2 . 8 0  - 2 . 1 0  - 0 . 0 5  
2 4 . 1 5  2 4 . 8 5  2 6 . 9 0  

1 5 4 8  1 5 8 9  1656  

4 . 7 8  4 . 7 8  4 . 7 0  

2 6 2 . 0  300.0 2 9 1 . 0  
1 9 4 . 4  2 2 2 . 6  2 1 5 . 9  

0 . 0 5 4 9  0 . 0 6 1 2  0 . 0 5 7 0  
1 2 6  1 4 0  130  

6 6  73  68  
6 3  7 0  65  

8 . 6 8  9 . 6 8  9 . 0 1  



I n t e r p o l 1  L a b s  R e p o r t  No. 4-2837 
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  

M i s s o u l a ,  M o n t a n a  

T e s t  N o .  4 
D - D r y e r  S t a c k  

M e t h o d  7 R e s u l t s  o f  O x i d e s  o f  N i t r o g e n  (NOx)  D e t e r m i n a t i o n s - - - - - - - - -  

Run 3 A  

D a t e  o f  r un  . . . . . . . . . . . . . . . .  05-10-94 
T ime o f  r u n  . . . . . . . . . . . .  ( H R S )  

F l a s k  n u m b e r . . . . . . .  . . . . . . . . .  
Volume o f  f l a s k  . . . . . . . . .  (ML) 

D a t a :  t i m e  o f  s a m p l i n g  

f l a s k  t e m p e r a t u r e . .  ( D E G - F )  
b a r .  p r e s s  . . . . . . . . .  ( I N . H G )  
f l a s k  vacuum . . . . . . .  ( I N . H G )  
f l a s k  a b s .  p r e s s  . . .  ( I N . H G )  

D a t a :  T i m e  o f  F l a s k  O p e n i n g  

f l a s k  t e m p e r a t u r e .  . ( D E G - F )  
l a b .  b a r . '  p r e s s  . . . .  (1N.HG) 
f l a s k  s t a t i c  p r e s s . ( I N . H G )  
f l a s k  a b s .  p r e s s . .  . ( I N . H G )  

Volume g a s  s a m p l e d  . . . .  (DSML) 

M o i s t u r e  c o n t e n t  ...... ( % V / V )  

N i t r a t e  i n  g a s  s a m p l e . .  . ( J G )  
NO2 i n  g a s  s a m p l e  . . . . . . .  ( J G )  
NOx C o n c e n t r a t i o n  

(GR/DSCF) . . . . . . . . . . . . . . . . .  
(MG/DSCM) . . . . . . . . . . . . . . . . .  
( P P M - D R Y )  . . . . . . . . . . . . . . . . .  
(PPM-WET) . . . . . . . . . . . . . . . . .  

NOX E m i s s i o n  r a t e  . . . .  ( L B / H R )  

1447 

27 
2054 

70.00 
26.85 
24.80 
2.05 

72.00 
26.95 
-2.05 
24.90 

1537 

5.24 

331.0 
245.6 

0.0698 
160 
84 
79 

10.58 

* Note: Run 3D, no sample c o l l e c t e d .  

Run 3 8  

05-10-94 
1502 

29 
2068 

72.00 
26.85 
25.00 
1.85 

74.00 
26.95 
-2.55 
24.40 

1521 

5.24 

282.0 
209.2 

0.0601 
138 
72 
68 

9.11 

R u n  3 C  Run 3 D  

05-10-94 05-10-94 
1517 1535 

30 34 
2071 2071 

74.00 76.00 
26.85 26.85 
25.00 '24.50 
1.85 2.35 

74.00 76.00 
26.95 26.95 
-2.50 -1.80 
24.45 25.15 

1527 1 5 3 5  

5.24 5.24 

255 .O 
189.2 

0.0541 
124 
65 
61 

8.20 
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I n t e r p o l 1  L a b s  R e p o r t  N o .  4 -2837  
L o u l s l a n a  P a c i f i c  C o r p o r a t i o n  

M i  s s o u l a .  M o n t a n a  

T e s t  No.  16  
N o r t h  P r e  D r y e r  S t a c k  

R e s u l t s  o f  O x i d e s  o f  N l t r o g e n  (NOx)  D e t e r m i n a t i o n s - - - - - - - - - M e t h o d  7 

Run 1 A  Run 1 8  Run 1C Run 10  

D a t e  o f  r u n  . . . . . . . . . . . . . . . .  0 5 - 1 2 - 9 4  0 5 - 1 2 - 9 4  0 5 - 1 2 - 9 4  0 5 - 1 2 - 9 4  
T i m e  o f  r u n  . . . . . . . . . . . .  (HRS) 1 6 3 2  1 6 4 7  1 7 0 2  1717  

F l a s k  number . . . . . . . . . . . . . . . .  2 5  2 6  27 29 
Vo lume o f  f l a s k  . . . . . . . . .  ( M L )  2 100 2 0 3 5  2 0 5 4  2068  

D a t a ;  t i m e  o f  s a m p l i n g  

f l a s k  t e m p e r a t u r e . .  ( D E G - F )  7 4 . 0 0  7 4 . 0 0  7 4 . 0 0  7 4 . 0 0  
b a r .  p r e s s  . . . . . . . . .  ( 1 N . H G )  2 6 . 7 5  2 6 . 7 5  2 6 . 7 5  2 6 . 7 5  
f l a s k  vacuum . . . . . . .  ( I N . H G )  2 4 . 5 0  2 4 . 5 0  2 5 . 0 0  2 5 . 0 0  
f l a s k  a b s .  p r e s s  . . . (  I N . H G )  2 . 2 5  2 . 2 5  1 . 7 5  1 . 7 5  

D a t a :  T i m e  o f  F l a s k  O p e n i n g  

f l a s k  t e m p e r a t u r e . .  ( D E G - F )  7 2 . 0 0  7 2 . 0 0  7 2 . 0 0  7 2 . 0 0  
l a b .  b a r .  p r e s s  . . . . (  I N . H G )  2 9 . 4 5  2 9 . 4 5  2 9 . 4 5  2 9 . 4 5  
f l a s k  s t a t i c  p r e s s .  ( I N . H G )  - 3 . 7 0  - 1 . 2 0  - 3 . 7 0  - 1 . 8 0  
f l a s k  a b s .  p r e s s  . . .  ( I N . H G )  2 5 . 7 5  2 8 . 2 5  2 5 . 7 5  2 7 . 6 5  

Volume g a s  s a m p l e d  . . . .  (DSML) 1 6 1 7  1 7 3 3  1 6 1 5  1755  

M o i s t u r e  c o n t e n t . .  . . . .  ( S V / V )  4 . 9 5  4 . 9 5  4 . 9 5  4 . 9 5  

N l t r a t e  i n  g a s  s a m p l e . .  . ( J G )  2 4 7 . 0  1 5 6 . 0  1 6 9 . 0  195 .0  
NO2 i n  g a s  s a m p l e  . . . . . . .  ( J G )  1 8 3 . 3  1 1 5 . 7  1 2 5 . 4  144 .7  

NOx C o n c e n t r a t i o n  

(GR/DSCF) . . . . . . . . . . . . . . . . . .  0 . 0 4 9 5  0 . 0 2 9 2  0 . 0 3 3 9  0 . 0 3 6 0  
(MC/OSCM) . . . . . . . . . . . . . . . . .  1 1 3  67 7 8  82  
( P P M - D R Y )  . . . . . . . . . . . . . . . . . .  59  35  4 1  4 3  
( P P M - W E T )  56  3 3  39 4 1  

NOX E m i s s i o n  r a t e . .  . .  ( L B / H R )  1 5 . 2 8  9 . 0 1  1 0 . 4 7  1 1 . 1 2  

. . . . . . . . . . . . . . . . .  
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I n t e r p o l 1  L a b s  R e p o r t  No.  4 -2837  
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  

M i s s o u l a ,  M o n t a n a  

T e s t  No. 1 6  
N o r t h  P r e  D r y e r  S t a c k  

R e s u l t s  o f  O x i d e s  o f  N i t r o g e n  (NOx)  D e t e r m i n a t i o n s - - - - - - - - - M e t h o d  7 

Run 2A 

D a t e  o f  r u n  . . . . . . . . . . . . . . . .  0 5 - 1 2 - 9 4  
T ime  o f  r u n  . . . . . . . . . . . .  (HRS) 1 8 1 4  

Volume o f  f1,as.k. ......... ( M L )  207  1 
F l a s k  n u m b e r  . . . . . . . . . . . . . . . .  3 0  

D a t a :  t i m e  o f  s a m p l i n g  

f l a s k  t e m p e r a t u r e . .  ( D E G - F )  7 2 . 0 0  
b a r .  p r e s s .  . . . . . . . .  (1N.HG) 2 6 . 7 5  
f l a s k  vacuum . . . . . . . (  I N . H G )  25.00 
f l a s k  a b s .  p r e s s  . . .  (1N.HG) 1 . 7 5  

Data:, T i m e  o f  F l a s k  O p e n i n g  

f l a s k  t e m p e r a t u r e . .  ( D E G - F )  7 2 . 0 0  
l a b .  b a r .  p r e s s . .  . .  (1N.HG) 29 .45  
f l a s k  s t a t i c  p r e s s .  ( 1 N . H G )  - 3 . 7 5  
f l a s k  a b s .  p r e s s . .  . (1N.HG) 2 5 . 7 0  

Volume g a s  s a m p l e d  . . . .  (DSML) 1 6 2 5  

M o i s t u r e  c o n t e n t  . . . . . .  ( % V / V )  6 . 8 3  

N l t r a t e  i n  g a s  s a m p l e  . . .  (IG) 2 0 4 . 0  
N O 2  i n  g a s  s a m p l e  . . . . . . .  ( J G )  1 5 1 . 4  

NOx C o n c e n t r a t i o n  

(GR/DSCF) . . . . . . . . . . . . . . . . .  0 . 0 4 0 7  
(MG/DSCM) . . . . . . . . . . . . . . . . .  93 
( P P M - D R Y )  . . . . . . . . . . . . . . . . .  49 
(PPM-WET) . . . . . . . . . . . . . . . . .  45 

NOX E m i s s i o n  r a t e  . . . .  ( L B / H R )  1 1 . 7 8  

Run 2 8  

0 5 - 1 2 - 9 4  
1 8 3 2  

3 4  
2 0 7  1 

7 2 . 0 0  
2 6 . 7 5  
2 5 . 0 0  

1 . 7 5  

7 2 . 0 0  
2 9 . 4 5  

2 8 . 8 5  

1 8 3 8  

6 . 8 3  

2 6 4 . 0  
1 9 5 . 9  

-0.60 

0 . 0 4 6 6  
1 0 7  

5 6  
5 2  

1 3 . 4 8  

Run 2C 

0 5 -  1 2  - 9 4  
1 8 4 7  

67 
2 0 7 3  

7 2 . 0 0  
2 6 . 7 5  , 

2 4 . 8 0  
1 . 9 5  

7 2 . 0 0  
2 9 . 4 5  
- 2 . 8 5  
2 6 . 6 0  

1 6 7 4 .  

6 . 8 3  

2 0 1 . 0  
1 4 9 . 1  

0 . 0 3 8 9  
8 9  
47 
43 

1 1 . 2 7  

Run 20  

0 5 - 1 2 - 9 4  
1 9 0 2  

6 8  
2 1 0 1  

7 2 . 0 0  
2 6 . 7 5  
2 4 . 6 0  

2 . 1 5  

7 2 . 0 0  
2 9 . 4 5  
- 1 . 9 0  
2 7 . 5 5  

1 7 4 8  

6 . 8 3  

1 8 3 . 0  
1 3 5 . 8  

0 . 0 3 3 9  
7 8  
4 1  
38 

9 . 8 2  

76 



T e s t  No. 16 
N o r t h  P r e  D r y e r  S t a c k  

R e s u l t s  o f  O x i d e s  o f  N 

I n t e r p o l 1  L a b s  R e p o r t  No. 4-2837 
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  

M i s s o u l a ,  M o n t a n a  

t r o g e n  (NOx)  D e t e r m i n a t i o n s - - - - - - - - - M e t h o d  7 

T ime o f  r u n  . . . . . . . . . . . .  (HRS) 

F l a s k  n u m b e r  . . . . . . . . . . . . . . . .  
Volume o f  f l a s k  . . . . . . . . .  ( M L )  

Run 3 A  Run 38 Run 3C 

D a t e  o f  r u n  . . . . . . . . . . . . . . . .  05-12-94 05-12-94 05-12-94 
1950 2002 2017 

69 70 71 
2069 207 1 2038 

D a t a :  t i m e  o f  s a m p l i n g  

f l a s k  t e m p e r a t u r e . .  ( D E G - F )  
b a r .  p r e s s  . . . . . . . . .  ( I N . H G )  
f l a s k  vacuum . . . . . . .  (1N.HG) 
f l a s k  a b s .  p r e s s . .  . ( I N . H G )  

D a t a :  T i m e  o f  F l a s k  O p e n i n g  

f l a s k  t e m p e r a t u r e . .  ( D E G - F )  
l a b .  b a r .  p r e s s  . . . .  (1N;HG) 
f l a s k  s t a t i c  p r e s s .  ( 1 N . H G )  
f l a s k  a b s .  p r e s s  . . . (  I N . H G )  

Volume g a s  s a m p l e d  . . . .  (DSML) 

M o i s t u r e  c o n t e n t  . . . . . .  ( % V / V )  

N i t r a t e  i n  g a s ' s a m p l e  . . .  ( j G )  
NO2 i n  g a s  s a m p l e  . . . . . . .  ( J G )  

NOx C o n c e n t r a t i o n  

(GR/DSCF) . . . . . . . . . . . . . . . . .  
(MG/OSCM) . . . . . . . . . . . . . . . . .  
( P P M - D R Y )  . . . . . . . . . . . . . . . . .  
(PPM-WET) . . . . . . . . . . . . . . . . .  

NOX E m i s s i o n  r a t e . .  . .  ( L B / H R )  

70.00 70.00 70.00 
26.75 26.75 26.75 
24.80 24.80 25.00 
1.95 1.95 1.75 

72.00 
29.45 
-1.50 
27.95 

1762 

6.62 

203.0 
150.6 

72.00 
29.45 
-1.80 
27.65 

1743 

6.62 

188.0 
139.5 

72.00 
29.45 
-3.55 
25.90 

1611 

6.62 

198.0 
146.9 

.0374 0.0350 0.0398 
86 80 91 
45 42 48 
42 39 45 

11.02 10.32 11.75 

Run 3 0  

05-12-94 
2032 

72 
2092 

70.00 
26.75 
25.00 
1.75 

72.00 
29.45 
-1.60 
27.85 

1788 

6.62 

204.0 
151.4 

0.0370 
85 
44 
41 

10.91 

7 7  



I n t e r p o l 1  L a b s  R e p o r t  No. 4 - 2 8 3 7  
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  

M i s s o u l a .  M o n t a n a  

T e s t  No.  17 
S o u t h  P r e  D r y e r  S t a c k  

R e s u l t s  of O x i d e s  o f  N i t r o g e n  ( N O x )  D e t e r m i n a t i o n s - - - - - - - - - M e t h o d  7 

Run 1 A  

D a t e  o f  r u n  . . . . . . . . . . . . . . . .  0 5 - 1 2 - 9 4  
1 6 3 0  T ime  o f  r u n  . . . . . . . . . . . .  ( H R S )  

F l a s k  number  . . . . . . . . . . . . . . . .  
Volume o f  F l a s k  . . . . . . . . .  (ML)  

D a t a :  t i m e  o f  s a m p l i n g  

f l a s k  t e m p e r a t u r e . .  ( D E G - F )  
b a r .  p r e s s  . . . . . . . . .  ( I N . H G )  
f l a s k  vacuum . . . . . . .  ( I N . H G )  
f l a s k  a b s .  p r e s s  . . .  ( I N . H G )  

D a t a :  T i m e  o f  F l a s k  O p e n i n g  

f l a s k  t e m p e r a t u r e . .  
l a b .  b a r .  p r e s s . . . .  
f l a s k  s t a t i c  p r e s s .  
F l a s k  a b s .  p r e s s  . . .  

Volume g a s  s a m p l e d  . . .  
M o i s t u r e  c o n t e n t  . . . . .  

D.EG-F ) 
I N .  H G )  
I N . H G )  
1 N . H G )  

(DSML) 

( % V / V )  

N i t r a t e  i n  g a s  s a m p l e  . . .  ( J G )  
N O 2  i n  g a s  s a m p l e  . . . . . . .  ( J G )  

NOx C o n c e n t r a t i o n  

( G R / D S C F )  . . . . . . . . . . . . . . . . .  
(MG/DSCM) . . . . . . . . . . . . . . . . .  
( P P M - D R Y )  . . . . . . . . . . . . . . . . .  
( P P M - W E T )  . . . . . . . . . . . . . . . . .  

NOX E m i s s i o n  r a t e  . . . .  ( L B / H R )  

1 
2 0 8 6  

7 4 . 0 0  
2 6 . 7 5  
2 4 . 0 0  

2 . 7 5  

7 2 . 0 0  
2 9 . 4 5  
- 0 . 8 0  
2 8 . 6 5  

1 7 7 1  

5 . 9 0  

1 1 8 . 0  
8 7 . 6  

0 . 0 2 1 6  
4 9  
26  
24  

6 . 0 7  

Run 1 8  

0 5 - 1 2 - 9 4  
1 6 4 5  

2 
2 0 6  3 

7 4 . 0 0  
2 6 . 7 5  
2 4 . 5 0  

2 . 2 5  

7 2 . 0 0  
2 9 . 4 5  
0.00 

2 9 . 4 5  

1 8 3 9  

5 . 9 0  

1 5 8 . 0  
1 1 7 . 2  

0 . 0 2 7 9  
6 4  
3 3  
3 1  

7 . 8 3  

Run 1c 

0 5 - 1 2 - 9 4  
1 7 0 0  

3 
2 0 5 5  

7 4 . 0 0  
2 6 . 7 5  
2 4 . 3 0  

2 . 4 5  

7 2 . 0 0  
2 9 . 4 5  
0.00 

2 9 . 4 5  

1 8 1 8  

5 . 9 0  

1 7 0 . 0  
1 2 6 . 1  

0 .0303  
6 9  
36  
3 4  

8 . 5 2  

Run 10 

0 5 - 1 2 - 9 4  
1 7 1 5  

4 
2116 

7 4 . 0 0  
2 6 . 7 5  
2 4 . 4 0  

2 . 3 5  

7 2 . 0 0  
2 9 . 4 5  
- 1 . 7 0  
2 7 . 7 5  

1 7 6 2  

5 . 9 0  

1 8 2 . 0  
1 3 5 . 0  

0 . 0 3 3 5  
77  
4 0  I 

38 

9 . 4 1  



I n t e r p o l 1  L a b s  R e p o r t  N o .  4-2837 
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 on 

M i s s o u l a .  M o n t a n a  

T e s t  No. 17 
S o u t h  P r e  O r y e r  S t a c k  

R e s u l t s  o f  O x i d e s  o f  N i t r o g e n  ( N O x )  D e t e r m i n a t i o n s - - - - - - - - -  M e t h o d  7 

Run 2A Run 2 8  Run 2C R u n  20 

O a t e  o f  r u n  . . . . . . . . . . . . . . . .  0 5 - 1 2 - 9 4  0 5 - 1 2 - 9 4  0 5 - 1 2 - 9 4  0 5 - 1 2 - 9 4  
T i m e  o f  r u n  . . . . . . . . . . . .  ( H R S )  1 8 1 2  1 8 3 0  1845  1900  

F l a s k  n u m b e r  . . . . . . . . . . . . . . . .  5 6 55 56 
Volume o f  f l a s k  . . . . . . . . .  ( M L )  2 0 5 7  2 1 0 0  2086  2069  

Data.: t i m e  o f  s a m p l i n g  

f 1 a s k  t e m p e r a t u r e . .  ( D E G - F )  7 2 . 0 0  7 2 . 0 0  7 2 . 0 0  7 2 . 0 0  
b a r .  p r e s s  . . . . . . . . .  ( 1 N . H G )  26 .75  26 .75  2 6 . 7 5  2 6 . 7 5  
F l a s k  vacuum . . . . . . .  ( I N . H G )  2 4 . 4 0  2 4 . 6 0  2 4 . 6 0  2 5 . 0 0  
F l a s k  a b s .  p r e s s  . . .  ( 1 N . H G )  2 . 3 5  2 .15  2 . 1 5  1 . 7 5  

O a t a :  T i m e  o f  F l a s k  O p e n i n g  

f l a s k  t e m p e r a t u r e . .  ( D E G - F )  72 .00  7 2 . 0 0  7 2 . 0 0  7 2  . O O  
l a b .  b a r .  p r e s s  . . . .  ( 1 N . H G )  2 9 . 4 5  2 9 . 4 5  2 9 . 4 5  29 .45  
f l a s k  s t a t i c  p r e s s . ( I N . H G )  - 0 . 4 0  - 0 . 7 0  - 4 . 3 0  -1 . o s  
F l a s k  a b s .  p r e s s  . . .  ( 1 N . H G )  2 9 . 0 5  2 8 . 7 5  2 5 . 1 5  2 8 . 4 0  

Volume g a s  s a m p l e d  . . . .  (DSML) 1 7 9 9  1 8 3 0  1572  1806  

M o i s t u r e  c o n t e n t  . . . . . .  ( % V / V )  7 .63 7 .63  7 . 6 3  7 . 6 3  

N i t r a t e  i n  g a s  s a m p l e  . . .  ( J G )  
NO2 i n  g a s  s a m p l e  . . . . . . .  ( J  G )  

NOX C o n c e n t r a t i o n  

(GR/OSCF) . . . . . . . . . . . . . . . . .  
( M G / D S C M )  . . . . . . . . . . . . . . . . .  
( P P M - D R Y )  . . . . . . . . . . . . . . . . .  
(PPM-WET)  . . . . . . . . . . . . . . . . .  

2 2 6 . 0  2 2 0 . 0  2 1 7 . 0  
167 .7  1 6 3 . 2  1 6 1 . 0  

0 .0400 0 .0454  0 . 0 3 9 0  
9 2  104  89  
48 54 47 
4 4  50  43 

NOX E m i s s i o n  r a t e  . . . .  ( L E / H R )  11 .29  1 2 . 7 9  1 0 . 9 8  

* Note: Run Za, no sample collected 

79 



I n t e r p o l 1  L a b s  R e p o r t  No. 4-2837 
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  

M i s s o u l a ,  M o n t a n a  

T e s t  No. 17 
S o u t h  P r e  D r y e r  S t a c k  

R e s u l t s  O F  O x i d e s .  o f  N i t r o g e n  (NOx) D e t e r m i n a t i o n s - - - - - - - - -  M e t h o d  7 

I 
Run 3 A  Run 38 Run 3C Run 3 0  

D a t e  o f  r u n  . . . . . . . . . . . . . . . .  05-12-94 05-12-94 05-12-94 05-12-94 
T i m e  O F  r u n  . . . . . . . . . . . .  ( H R S )  1948 2000 2015 2030 

, F l a s k  n u m b e r .  . . . . . . . . . . . . . . .  57 58 .59 60 
Volume o f  f l a s k  . . . . . . . . .  ( M L )  2062 2085 2077 2066 

D a t a :  t i m e  o f  s a m p l i n g  

i 

f l a s k  t e m p e r a t u r e . .  ( D E G - F )  70.00 70.00 70.00 70.00 
b a r .  p r e s s  . . . . . . . . .  ( I N . H G )  26.75 26.75 26.75 26.75 
f l a s k  vacuum . . . . . . .  ( 1 N . H G )  25.00 25.00 25.00 25.00 
f l a s k  a b s .  p r e s s  . . .  ( 1 N . H G )  1.75 1.75 1.75 1.75 

fi' 
I 
3 
. i  

D a t a :  T i m e  O F  F l a s k  O p e n i n g  

f l a s k  t e m p e r a t u r e . .  ( D E G - F )  72.00 72.00 72.00 72.00 
l a b .  b a r .  p r e s s  . . . .  ( 1 N . H G )  29.45 29.45 29.45 29.45 

f l a s k  a b s .  p r e s s  . . .  ( I N . H G )  27.15 25.75 29.10 28.25 

Volume gas  s a m p l e d  . . . .  (DSML) 1715 1639 1860 1793 

M o i s t u r e  c o n t e n t  . . . . . .  ( t V / V )  5.57 5 . 5 7  5.57 5.57 

N i t r a t e  i n  g a s  s a m p l e  . . .  ( J G )  207.0 207.0 197.0 166.0 

f l a s k  s t a t i c  p r e s s .  ( I N . H G )  -2.30 -3.70 - 0 . 3 5  -1.20 

1, 
-I N O 2  i n  g a s  s a m p l e  . . . . . . .  ( J G )  153.6 153.6 146.2 123.2 

NOx C o n c e n t r a t i o n  

. . . . . . . . . . . . . . . . .  0.0300 (GR/DSCF) 0.0391 0.0410 0.0343 
(MG/DSCM) . . . . . . . . . . . . . . . . .  90 94 79 69 
( P P M - D R Y )  . . . . . . . . . . . . . . . . .  47 49 41 36 
( P P M - W E T )  . . . . . . . . . . . . . . . . .  44 46 39 34 

NDX E m i s s i o n  r a t e  . . . .  ( L B / H R )  11.18 ii.io 9.81 8.58 

..a 



T e s t  No. 1 8  
Coen S t a c k  

t.d 

I n t e r p o l 1  Labs  R e p o r t  No. 4 -2837 
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  

M i s s o u l a ,  M o n t a n a  

R e s u l t s  o f  O x i d e s  o f  N i t r o g e n  (NOx) D e t e r m i n a t i o n s - - - - - - - - - M e t h o d  7 

Run 1 A  

T i m e  O F  r u n  . . . . . . . . . . . .  (HRS) 

F l a s k  n u m b e r . .  . . . . . . . . . . . . . .  
Volume o f  f l a s k  . . . . . . . . .  (ML)  

D a t a :  t i m e  o f  s a m p l i n g  

f l a s k  t e m p e r a t u r e . .  (DEG-F) 
b a r .  p r e s s  . . . . . . . . .  ( 1 N . H G )  
F l a s k  vacuum . . . . . . .  ( 1 N . H G )  
F l a s k  a b s .  p r e s s  . . .  ( I N . H G )  

D a t a :  T i m e  o f  F l a s k  O p e n i n g  

f l a s k  . t e m p e r a t u r e . .  ( D E G - F )  
l a b .  b a r .  p r e s s  . . . .  (1N.HG) 
f l a s k  s t a t i c  p r e s s . ( I N . H G )  
F l a s k  a b s .  p r e s s  . . .  ( 1 N . H G )  

Volume g a s  s a m p l e d  . . . .  (DSML) 

M o i s t u r e  c o n t e n t  . . . . . .  ( k V / V )  

N i t r a t e  i n  g a s  s a m p l e . .  . ( J G )  
N O 2  i n  g a s  s a m p l e  . . . . . . .  ( J G )  

NOx C o n c e n t r a t i o n  

(GR/DSCF) . . . . . . . . . . . . . . . . .  
(MG/DSCM) . . . . . . . . . . . . . . . . .  
( P P M - D R Y )  . . . . . . . . . . . . . . . . .  
(PPM-WET) . . . . . . . . . . . . . . . . .  

NOX E m i s s i o n  r a t e . .  . .  ( L B / H R )  

D a t e  o f  run . . . . . . . . . . . . . . . .  0 5 - 1 2 - 9 4  
1632  

43 
2 0 8 8  

7 6 . 0 0  
2 6 . 7 0  
2 7 . 8 0  
-1.10 

72 .00  
2 9 . 4 5  
- 2 . 5 0  
2 6 . 9 5  

1918  

7 . 4 2  

1 2 3 0 . 0  
9 1 2 . 6  

0 . 2 0 7 9  
476 
249  
230  

1 1 . 7 9  

Run 18 

0 5 - 1 2 - 9 4  
1 6 4 6  

3 0  
2 0 7 1  

76 .00  
2 6 . 7 0  
27 .80  
-1.10 

7 2 . 0 0  
2 9 . 4 5  
- 3 . 0 5  
2 6 . 4 0  

1 8 6 5  

7 .42  

820 .0  
6 0 8 . 4  

0 . 1 4 2 5  
326 
17  1 
1 5 8  

8.08 

Run 1 C  

0 5 - 1 2 - 9 4  
1 6 5 9  

45 
2086 

8 4 . 0 0  
2 6 . 7 0  

-1.10 
27.80  

7 2 . 0 0  
2 9 . 4 5  
- 3 . 2 0  
2 6 . 2 5  

1 8 6 8  

7 . 4 2  

1 1 2 0 . 0  
8 3 1 . 0  

0 . 1 9 4 5  
445 
233  
2 1 5  

Run 10  

0 5 - 1 2 - 9 4  
1710  

46 
2 0 9 0  

9 2 . 0 0  
2 6 . 7 0  
2 7 . 7 5  
- 1 . 0 5  

7 2 . 0 0  
2 9 . 4 5  
- 3 . 2 0  
2 6 . 2 5  

1867  

7 . 4 2  

1 2 1 0 . 0  
8 9 7 . 8  

0 . 2 1 0 2  
4 8 1  
25 1 
233 

1 1 . 0 3  1 1 . 9 2  
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I n t e r p o l 1  Labs  R e p o r t  No.  4 -2837  
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  

M i s s o u l a .  M o n t a n a  

T e s t  No. 1 8  
Coen S t a c k  

R e s u l t s  o f  O x i d e s  o f  N i t r o g e n  (NOx) D e t e r m i n a t i o n s - - - - - - - - - M e t h o d  7 

Run 2A Run 2 8  Run 2 C  Run 20 

D a t e  o f  r u n  . . . . . . . . . . . . . . . .  0 5 - 1 2 - 9 4  0 5 - 1 2 - 9 4  0 5 - 1 2 - 9 4  0 5 - 1 2 - 9 4  
T ime  o f  r u n . .  . . . . . . . . . .  ( H R S )  1 8 1 6  1 8 3 0  1 8 4 5  1 8 5 8  

F l a s k  n u m b e r .  . . . . . . . . . . . . . . .  47 48  1 9  20  
Volume o f  f l a s k  . . . . . . . . .  ( M L )  2 0 7 4  2 1 0 2  2069  2 0 6 0  

D a t a :  t i m e  o f  s a m p l i n g  

f l a s k  t e m p e r a t u r e . .  ( D E G - F )  9 9 . 0 0  100.00 105.00 110.00 

f l a s k  a b s .  p r e s s . .  . ( 1 N . H G )  - 0 . 9 0  -1.00 -1.00 -1.10 

b a r .  p r e s s  . . . . . . . . .  ( 1 N . H G )  2 6 . 7 0  2 6 . 7 0  2 6 . 7 0  2 6 . 7 0  
f l a s k  vacuum . . . . . . .  ( I N . H G )  2 7 . 6 0  2 7 . 7 0  2 7 , 7 0  2 7 . 8 0  

D a t a :  T i m e  of F l a s k  O p e n i n g  

f l a s k  t e m p e r a t u r e . .  ( D E G - F )  7 2 . 0 0  7 2 . 0 0  7 2 . 0 0  7 2 . 0 0  
l a b .  b a r .  p r e s s  . . . . (  1 N . H G )  2 9 . 4 5  2 9 . 4 5  2 9 . 4 5  2 9 . 4 5  
f l a s k  s t a t i c  p r e s s .  ( 1 N . H G )  - 1 . 7 0  - 3 . 3 0  0 .00 - 1 . 7 0  
f l a s k  a b s .  p r e s s . .  . (1N.HG) 2 7 . 7 5  2 6 . 1 5  2 9 . 4 5  2 7 . 7 5  

Volume g a s  s a m p l e d  . . . .  (DSML) 1 9 4 4  1 8 6 7  2 0 6 0  1942  

M o i s t u r e  c o n t e n t  . . . . . .  ( % V / V )  7 . 0 9  7 . 0 9  7 . 0 9  7 . 0 9  

N i t r a t e  i n  g a s  s a m p I e  . . .  ( J G J  
N O 2  i n  gas s a m p l e  . . . . . . .  ( J G )  

NOx C o n c e n t r a t i o n  

(GR/DSCF) . . . . . . . . . . . . . . . . .  
(MG/DSCM) . . . . . . . . . . . . . . . . .  
( P P M - D R Y )  . . . . . . . . . . . . . . . . .  
( P P M - W E T )  . . . . . . . . . . . . . . . . .  

1 0 7 0 . 0  9 9 0 . 0  900.0 
7 9 3 . 9  7 3 4 . 6  6 6 7 . 8  

0 . 1 8 5 9  0 . 1 5 5 8  0 .1503  
425 357  344 
2 2 2  1 8 6  180  
207  173  167  

NOX E m i s s i o n  r a t e . .  . .  ( L B / H R )  11.00 9 . 2 2  8 . 9 0  

* Note: Run Za, no sample collected. 
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I n t e r p o l 1  L a b s  R e p o r t  No. 4 -2837 
L o u i  s i  a n a  P a c t  P i c  C o r p o r a t i o n  

M i s s o u l a ,  M o n t a n a  

T e s t  No. 18 
Coen S t a c k  

R e s u l t s  o f  O x i d e s  o f  N i t r o g e n  (NOx) D e t e r m i n a t i o n s - - - - - - - - -  M e t h o d  7 

R u n  3 A  

D a t e  o f  r u n  . . . . . . . . . . . . . . . .  0 5 - 1 2 - 9 4  
T ime  o f  run . . . . . . . . . . . .  (HRS) 

Volume o f  f l a s k  . . . . . . . . .  (ML)  

D a t a :  t i m e  o f  s a m p l i n g  

F l a s k  n u m b e r  . . . . . . . . . . . . . . . .  

f l a s k  t e m p e r a t u r e . .  ( D E G - F )  
b a r .  p r e s s  . . . . . . . . .  ( 1 N . H G )  
f l a s k  vacuum . . . . . . .  ( 1 N . H G )  
f l a s k  a b s .  p r e s s  . . . (  I N . H G )  

D a t a :  T i m e  o f  F l a s k  O p e n i n g  

f l a s k  t e m p e r a t u r e . .  ( D E G - F )  
l a b .  b a r .  p r e s s  . . . .  ( 1 N . H G )  
f l a s k  s t a t i c  p r e s s . ( I N . H G )  
f l a s k  a b s .  p r e s s  . . .  ( I N . H G )  

Volume g a s  s a m p l e d  . . . .  (DSML) 

M o i s t u r e  c o n t e n t  . . . . . .  ( \ V / V )  

N i t r a t e  i n  g a s  s a m p l e  . . .  ( J G )  
NO2 i n  g a s  s a m p l e  . . . . . . .  ( J G )  

NOx C o n c e n t r a t i o n  

( G R / D S C F )  . . . . . . . . . . . . . . . . .  
(MG/DSCM) . . . . . . . . . . . . . . . . .  
(PPM-DRY) . . . . . . . . . . . . . . . . .  
(PPM-WET)  . . . . . . . . . . . . . . . . .  

NOX E m i s s i o n  r a t e . .  . .  ( L B / H R )  

1 9 5 4  

2 1  
2 0 6 8  

110.00 
2 6 . 7 0  
2 7 . 6 0  
- 0 . 9 0  

7 2 . 0 0  
2 9 . 4 5  
- 0 . 2 0  
2 9 . 2 5  

2 0 3 9  

8 . 0 0  

8 9 0 . 0  
6 6 0 . 4  

0 . 1 4 1 6  
324  
1 6 9  
1 5 6  

8 . 2 9  

Run 38 

0 5 - 1 2 - 9 4  
2 0 1 2  

22  
2 0 3 1  

110.00 
2 6 . 7 0  
27 .65  
- 0 . 9 5  

7 2 . 0 0  
2 9 . 4 5  
-0.10 
2 9 . 3 5  

2 0 1 1  

8.00 

9 6 5  .O 
7 1 6 . 0  

0 . 1 5 5 6  
3 5 6  
1 8 6  
1 7 1  

9 . 1 1  

Run 3 C  

0 5 - 1 2 - 9 4  
2026  

23 
2056  

1 1 5 . 0 0  
2 6 . 7 0  
2 7 . 7 0  
-1 .00  

7 2 . 0 0  
2 9 . 4 5  
- 0 . 2 0  
2 9 . 2 5  

2032  

8 . 0 0  

1 0 9 0 . 0  
8 0 8 . 8  

0 . 1 7 3 9  
3 9 8  
2 0 8  
1 9 1  

1 0 . 1 8  

Run 30  

0 5 - 1 2 - 9 4  
2 0 4 0  

24 
203 1 

1 1 5 . 0 0  
2 6 . 7 0  
2 7 . 8 0  
- 1 . 1 0  

7 2 . 0 0  
2 9 . 4 5  

0.10 
2 9 . 5 5  

2033 

8 . 0 0  

1180.0 
8 7 5 . 5  

0 . 1 8 8 2  
4 3 1  
225 
207 

1 1 . 0 2  
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I 
I 
1 
I 
-1 
-1 
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3.4 Results of Carbon Monoxide Determinations 



I n t e r p o l 1  L a b s  R e p o r t  No. 4-2837 
L o u i  s i  ana P a c i  f i c C o r p o r a t  i o n  

M i s s o u l a .  M o n t a n a  

T e s t  No. 2 
R O E M M C  Tube 

R e s u l t s  o f  CO D e t e r m i n a t i o n s  ...................... M e t h o d  10 

Run 1 Run 2 Run 3 

D a t e  o f  r u n  05-10-94 05-10-94 05-10-94 

T ime r u n  s t a r t / e n d  . . . . .  ( H R S )  1110/1212 1300/1403 1445/1547 

T o t a l  s a m p l i n g  t i m e  . . . .  ( M I N )  60.0 60.0 60.0 

M o i s t u r e  c o n t e n t  . . . . . .  ( % V / V )  5.66 5.13 5.99 

02 C o n c e n t r a t i o n  . . . . . .  ( % V / V )  5.60 5.50 5.80 

V o l u m e t r i c  f l o w  r a t e  (OSCFM) 10424 10463 10793 

CO c o n c e n t r a t i o n  . . . . . . . . . . . .  
(GRIDSCF) . ................. 0 ..1806 0.1410 0.1618 
( M G / D S C M )  . . . . . . . . . . . . . . . . .  413.57 322.70 370.47 
( P P M - W E T )  . . . . . . . . . . . . . . . . .  334.91 262.79 298.95 
(PPM-DRY) . . . . . . . . . . . . . . . . .  355.00 277.00 318.00 
( P P M - D R Y  @ 7% 02) . . . . . . . . .  322.73 250.19 292.09 

C O  e m i s s i o n  r a t e .  . . . .  ( L B / H R )  16.139 12.640 14,969 

co = c r b  monox 

A t r a i l i n g  ' < '  s y m b o l  i n d i c a t e s  t h a t  t h e  t r u e  v a l u e  
i s  l e s s  t h a n  o r  e q u a l  t o  t h e  r e p o r t e d  v a l u e  

a5 
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I n t e r p o l 1  L a b s  R e p o r t  No .  4-2837 
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  

M i s s o u l a .  M o n t a n a  

T e s t  No.  3 
C - D r y e r  S t a c k  

R e s u l t s  o f  CO D e t e r m i n a t i o n s  ...................... M e t h o d  10 

Run 1 

D a t e  o f  r u n  05-10-94 

T i m e  run s t a r t / e n d  . . . . . (  H R S )  1110/1212 

T o t a l  s a m p l i n g  t i m e  . . . .  ( M I N )  

M o i s t u r e  c o n t e n t  . . . . . .  ( % V / V )  

0 2  C o n c e n t r a t i o n  . . . . . .  ( % V / V )  

V o l u m e t r i c  f l o w  r a t e  (DSCFM) 

c o  

co  

c o n c e n t r a t i o n . .  . . . . . . . . . .  
CA/DSCF) . . . . . . . . . . . . . . . . .  
M G / D S C M )  . . . . . . . . . . . . . . . . .  
PPM-WET) . . . . . . . . . . . . . . . . .  
P P M - D R Y )  . . . . . . . . . . . . . . . . .  
PPM-DRY @ 7 %  OZ)... . . . . . .  
emi  s s i  on r a t e . .  . . .  ( L B / H R )  

60.0 

2.51 

1 .oo 

23986 

0.0407 
93.20 
77.99 
80.00 
56 .OO 

8.369 

Run 2 Run 3 

05-10-94 05-10-94 

1300/1402 1445/1548 

60.0 60.0 

3.45 2.76 

1.00 1.10 

24506 25385 

0.0280 0.0270 
64.08 61.75 
53.10 51.54 
55.00 53.00 
38.50 37.29 

5.878 5.868 

I 
1 

C O  = C a r b o n  m o n o x i d e  

A t r a i l i n g  ' < '  s y m b o l  i n d i c a t e s  t h a t  t h e  t r u e  v a l u e  
i s  l e s s  t h a n  o r  e q u a l  t o  t h e  r e p o r t e d  v a l u e  



I n t e r p o l 1  L a b s  R e p o r t  N o .  4-2837 
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  

M i s s o u l a ,  M o n t a n a  

T e s t  No. 4 
D - D r y e r  S t a c k  

R e s u l t s  o f  CO D e t e r m i n a t i o n s  ...................... M e t h o d  10 

Run 1 Run 2 Run 3 

D a t e  o f  r u n  05-10-94 05-10-94 05-10-94 

T i m e  r u n  s t a r t / e n d  . . . . . (  HRS) 1110/1212 1300/1403 1445/1547 

T o t a l  s a m p l i n g  t i m e  . . . . (  M I N )  60.0 60.0 60.0 

M o i s t u r e  c o n t e n t  . . . . . .  ( % V / V )  3.24 4.78 5.24 

02 C o n c e n t r a t i o n  . . . . . .  ( % V / V )  1.40 1.40 1.60 

V o l u m e t r i c  f l o w  r a t e  (DSCFM) 18163 18447 17680 

CO c o n c e n t r a t i o n  . . . . . . . . . . . .  
(GR/DSCF) . . . . . . . . . . . . . . . . .  0,0458 0.0331 0.0433 
(MG/DSCM) . . . . . . . . . . . . . . . . .  104.85 75.73 99.02 
(PPM-WET) . . . . . . . . . . . . . . . . .  87.08 61.89 80.55 
( P P M - D R Y )  . . . . . . . . . . . . . . . . .  90.00 65.00 85.00 
( P P M - D R Y  @ 7% 02) . . . . . . . . .  64.29 46.43 61.34 

CO e m i s s i o n  r a t e . .  .... ( L B / H R )  7.129 5.230 6.554 

C O  = C a r b o n  m o n o x i d e  

A t r a i l i n g  'c' s y m b o l  i n d i c a t e s  t h a t  t h e  t r u e  v a l u e  
i s  l e s s  t h a n  o r  e q u a l  t o  t h e  r e p o r t e d  v a l u e  

a7 
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I n t e r p o l 1  L a b s  R e p o r t  No. 4-2837 
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  

M i s s o u l a ,  M o n t a n a  

T e s t  No. 8 
B o a r d  C o o l e r s  1 & 2 S t a c k  

R e s u l t s  o f  CO D e t e r m i n a t i o n s  ...................... M e t h o d  10 

D a t e  o f  r u n  

Run 1 Run 2 Run 3 

05-11-94 05-11-94 05-11-94 

T i m e  r u n  s t a r t / e n d  . . . . . (  HRS) 0947/1050 1145/1247 1323/1425 

T o t a l  s a m p l i n g  t l m e  . . . . (  M I N )  60.0 60.0 60.0 

M o i s t u r e  c o n t e n t . .  . . . .  ( % V / V J  1.67 1 . 0 5  2.00 

02 C o n c e n t r a t i o n  . . . . . .  (rV/V) 20.90 20.90 20.90 

V o l u m e t r i c  f l o w  r a t e  (DSCFM) 32474 31958 30679 

C O  c o n c e n t r a t i o n  . . . . . . . . . . . .  
(GR/OSCF).  . . . . . . . . . . . . . . . .  0.0051 0.0061 0.0051 
( M G / D S C M )  . . . . . . . . . . . . . . . . .  11.65 13.98 11.65 
( P P M - W E T )  . . . . . . . . . . . . . . . . .  9.83 11.87 9.80 
( P P M - D R Y )  . . . . . . . . . . . . . . . . .  10.00 12.00 10.00 
(PPM-DRY @ 7% 02) . . . . . . . . .  %1399.99 a1679.99 %1399.99 

C O  e m i s s i o n  r a t e  . . . . .  ( L B / H R )  1.416 1.673 1.338 

C O  = C a r b o n  m o n o x i d e  

A t r a i l i n g  ' < '  symbo l  i n d i c a t e s  t h a t  t h e  t r u e  v a l u e  
i s  l e s s  t h a n  o r  e q u a l  t o  t h e  r e p o r t e d  v a l u e  

1 
I 

!m 



I n t e r p o l 1  L a b s  R e p o r t  N o .  4 -2837  
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  

M i s s o u l a ,  M o n t a n a  

T e s t  No. 9 
P r e s s  V e n t s  3 & 4 S t a c k  

R e s u l t s  o f  CO D e t e r m i n a t i o n s  ...................... M e t h o d  10 

Run 1 Run 2 Run 3 

D a t e  o f  r u n  0 5 - 1 1 - 9 4  0 5 - 1 1 - 9 4  0 5 - 1 1 - 9 4  

T i m e  run s t a r t / e n d  . . . . . (  H R S )  0 9 4 9 / 1 0 5 3  1 1 4 5 / 1 2 5 0  1 3 2 3 / 1 4 2 8  

T o t a l  s a m p l i n g  t i m e  . . . .  ( M I N )  

M o i s t u r e  c o n t e n t  . . . . . .  ( h V / V )  

0 2  C o n c e n t r a t i o n  . . . . . .  ( f V / V )  

V o l u m e t r i c  f l o w  r a t e  ( D S C F M )  

C O  c o n c e n t r a t i o n  . . . . . . . . . . . .  
( G R / D S C F )  . . . . . . . . . . . . . . . . . .  
( M G / D S C M )  . . . . . . . . . . . . . . . . .  
( P P M - D R Y )  . . . . . . . . . . . . . . . . .  
(PPM-WET)  . . . . . . . . . . . . . . . . .  
( P P M - D R Y  @ 7 %  0 2 )  . . . . . . . . .  

C O  e m i s s i o n  r a t e . .  . . .  (LB1H.R) 

6 0 . 0  

1 . 2 0  

2 0 . 9 0  

6 0 . 0  

1 . 0 6  

0 . 9 0  

29387  29223  

0 . 0 0 5 1  0.0076 
11 .65  1 1 . 4 7  

9 . 8 8  1 4 . 8 4  
10.00 1 5 . 0 0  

'11399.99 '12099.99 

1 . 2 8 2  1 . 9 1 2  

C O  - C a r b o n  m o n o x i d e  

A t r a i l i n g  ' c '  symbol i n d i c a t e s  t h a t  t h e  t r u e  v a l u e  
i s  l e s s  t h a n  o r  e q u a l  t o  t h e  r e p o r t e d  v a l u e  

60.0 

1 . 1 3  

2 0 . 9 0  

3 1 0 7 2  

0 .0051  
1 1 . 6 5  

9 .89  
1 0 . 0 0  

r 1 3 9 9 . 9 9  

1 . 3 5 5  
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I n t e r p o l 1  L a b s  R e p o r t  N o .  4-2637 
L o u i  s i  a n a  Pac  i f i c Co r p o r a t  i o n  

M i s s o u l a .  M o n t a n a  

T e s t  No. 10 
P r e s s  V e n t s  1 & 2 S t a c k  

R e s u l t s  o f  CO D e t e r m i n a t i o n s  ...................... M e t h o d  10 

Run 1 

D a t e  o f  r u n  05-11-94 

T ime r u n  s t a r t / e n d  . . . . . (  H R S )  0949/1053 

T o t a l  s a m p l i n g  t i m e . .  . .  ( M I N )  

M o i s t u r e  c o n t e n t  . . . . . .  ( % V / V )  

02 C o n c e n t r a t i o n  . . . . . .  ( % V / V )  

V o l u m e t r i c  f l o w  r a t e  (DSCFM) 

C O  c o n c e n t r a t i o n .  . . . . . . . . . . .  
(GR/DSCF) . . . . . . . . . . . . . . . . .  
(MG/DSCM) . . . . . . . . . . . . . . . . .  
( P P M - W E T )  . . . . . . . . . . . . . . . . .  
( P P M - D R Y )  . . . . . . . . . . . . . . . . .  
( P P M - D R Y  @ 7% 0 2 ) .  . . . . . . . .  

C O  e m i s s i o n  r a t e . .  . . .  ( L B / H R )  

60.0 

1.05 

20.90 

30650 

0.0092 
20.97 
17.81 

Run 2 Run 3 

05-11-94 05-11-94 

1145/1250 1323/1425 

60.0 60.0 

1.23 1.47 

20.90 20.90 

29899 30955 

0.0076 
11.65 17.47 
9.88 14.78 

0.0051 

10.00 15.00 18.00 ~~ ~~ 

t2519.99 r1399.99 ’12099.99 

2.406 1.304 2.025 

C O  = C a r b o n  m o n o x i d e  

A t r a i l i n g  ‘ c ’  s y m b o l  i n d i c a t e s  t h a t  t h e  t r u e  v a l u e  
i s  l e s s  t h a n  o r  e q u a l  t o  t h e  r e p o r t e d  v a l u e  



. . .  
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I n t e r p o l 1  L a b s  R e p o r t  No .  4-2837 
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  

M i s s o u l a ,  M o n t a n a  

T e s t  No.  16 
N o r t h  P r e  D r y e r  S t a ' c k  

R e s u l t s  o f  CO D e t e r m i n a t i o n s  ...................... M e t h o d  10 

D a t e  o f  r u n  

T i m e  r u n  s t a r t / e  

T o t a l  s a m p l i n g  t 

M o i s t u r e  c o n t e n t .  

Run 1 Run 2 Run 3 

05-12-94 05-12-94 05-12-94 

d . . . . .  ( H R S )  1630/1736 1812/1915 1948/2050 

me . . . . (  M I N )  60.0 60.0 60.0  

. . . . .  ( t V / V )  4.95 6.83 6.62 

02 C o n c e n t r a t i o n  . . . . . .  ( Z V / V )  20.70 20.60 20.70 

V o l u m e t r i c  f l o w  r a t e  (DSCFM) 36010 33771 34418 

C O  c o n c e n t r a t i o n  . . . . . . . . . . . .  
( G R / D S C F )  . . . . . . . . . . . . . . . . .  0.0234 0 . 0 1 3 7  0.0611 

(PPM-WET)  . . . . . . . . . . . . . . . . .  43.72 25.16 112.06 

( P P M - D R Y  @ 7t 02) . . . . . . . . .  52146.67 945.00 55600.01 

( M G / D S C M )  . . . . . . . . . . . . . . . . .  53.59 31.45 139.80 

( P P M - D R Y )  . . . . . . . . . . . . . . . . .  46.00 27.00 120.00 

C O  e m i s s i o n  r a t e  . . . . . (  LB /HR)  7.224 3.977 18.013 

C O  = C a r b o n  m o n o x i d e  

A t r a i l i n g  'c' s y m b o l  i n d i c a t e s  t h a t  t h e  t r u e  v a l u e  
i s  l e s s  t h a n  o r  e q u a l  t o  t h e  r e p o r t e d  v a l u e  

. 



I n t e r p o l 1  L a b s  R e p o r t  No.  4-2837 
L o u i  si a n a  P a c i  f i c C o r p o r a t i  on 

M i  s s o u l  a ,  F l o n t a n a  

T e s t  No.  17 
S o u t h  P r e  D r y e r  S t a c k  

R e s u l t s  o f  CO D e t e r m i n a t i o n s  ...................... M e t h o d  10 

Run 1 Run 2 R u n  3 

D a t e  o f  r u n  05-12-94 05-12-94 05-12-94 

T i m e  r u n  s t a r t / e n d  . . . . . (  HRS) 1630/1736 1812/1915 1948/2050 

T o t a l  s a m p l i n g  t i m e  . . . . (  M I N )  60.0 60.0 60.0 

M o i s t u r e  c o n t e n t  . . . . . .  ( % V / V )  5 . 9 0  7.63 5.57 

02 C o n c e n t r a t i o n  . . . . . .  ( % V / V )  20.30 20.20 20.40 

V o l u m e t r i c  f l o w  r a t e  ( D S C F M )  32784 32881 3 3 3 3 5  

C O  c o n c e n t r a t i o n  . . . . . . . . . . . .  
( G R / O S C F )  . . . . . . . . . . . . . . . . .  0.0022 0.0027 0.0035 
(MG/DSCM) . . . . . . . . . . . . . . . .  5.13 6.29 8.04 
(PPM-WET) . . . . . . . . . . . . . . . .  4.14 4.99 6.52 

( P P M - D R Y  @ 75 02 . . . . . . . . .  88 .OO 94.50 161.00 
( P P M - D R Y )  . . . . . . . . . . . . . . . .  4.40 5.40 6.90 

C O  e m i s s i o n  r a t e . .  

C O  = C a r b o n  m o n o x i d e  

. . ( L B / H R )  0.629 0.774 1.003 

A t r a i l i n g  'c' s y m b o l  i n d i c a t e s  t h a t  t h e  t r u e  v a l u e  
i s  l e s s  t h a n  o r  e q u a l  t o  t h e  r e p o r t e d  v a l u e  

92 



L ... I n t e r p o l 1  L a b s  R e p o r t  No. 4-2837 
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  

M i s s o u l a ,  M o n t a n a  

T e s t  No. 18 
Coen S t a c k  

M e t h o d  10 R e s u l t s  o f  CO D e t e r m i n a t i o n s  ...................... 

D a t e  o f  r u n  

Run 1 Run 2 Run 3 

05-12-94 05-12-94 05-12-94 

T i m e  run s t a r t / e n d  . . . . .  ( H R S )  1525/1738 1814/1917 1950/2054 

T o t a l  s a m p l i n g .  t i m e  . . . . (  M I N )  60.0 60.0 60.0 

M o i s t u r e  c o n t e n t  . . . . . .  ( % V / V )  7.42 7.09 8.00 

02 C o n c e n t r a t i o n  . . . . . . (  Z V / V )  16.00 12.20 12.10 

V o l u m e t r i c  f l o w  r a t e  ( D S C F M )  6617 6906 6831 

C O  c o n c e n t r a t i o n  . . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  0.0382 (GR/DSCF) 0.0443 0.0382 

(PPM-WET) . . . . . . . . . . . . . . . . .  80.54 69.68 69.00 
( P P M - D R Y )  . . . . . . . . . . . . . . . . .  87.00 75.00 75.00 
(PPM-DRY @ 7 5  0 2 )  . . . . . . . . .  243.60 119.32 117.90 

C O  e m i s s i o n  r a t e  . . . . .  ( L B / H R )  2.511 2.259 2.234 

( M G / D S C M )  . . . . . . . . . . . . . . . . .  101.35 87.38 87.38 

C O  = C a r b o n  m o n o x i d e  

A t r a i l i n g  'c' s y m b o l  i n d i c a t e s  t h a t  t h e  t r u e  v a l u e  
i s  l e s s  t h a n  o r  e q u a l  t o  t h e  r e p o r t e d  v a l u e  
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3.5 Results of Formaldehvde Determinations 
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I n t e r p o l 1  L a b s  R e p o r t  No. 4 -2837  
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  

M i s s o u l a .  MT 

T e s t  No. 5 
ROEMMC Tube  

R e s u l t s  o f  F o r m a l d e h y d e  T e s t s  -------------- EPA M e t h o d  0011 

D a t e  o f  run 
Run 1 Run 2 Run 3 

0 5 - 1 0 - 9 4  0 5 - 1 0 - 9 4  0 5 - 1 0 - 9 4  

T i m e  run  s t a r t / e n d  . . . . . (  HRS) 1 9 1 5 / 2 0 1 7  2 0 5 8 / 2 1 0 1  2 2 4 2 1 2 3 4 5  

S t a t i c  p r e . s s u r e  . . . . . .  ( 1 N . W C )  - 0 . 4 8  - 0 . 4 8  - 0 . 4 8  
C r o s s  s e c t i o n a l  a r e a  ( S Q . F T )  14 .19  1 4 . 1 9  14 .19  
P i t o t  t u b e  c o e f f i c i e n t .  . . . . .  . 8 4 0  . E 4 0  . 8 4 0  

W a t e r  i n  s a m p l e  g a s  
c o n d e n s e r  . . . . . . . . . . . . .  ( M L )  0 .0 0 . 0  0 . 0  
i m p i n g e r s  . . . . . . . . . .  (GRAMS) 2 7 . 0  2 5 . 0  3 5 . 0  
d e s i c c a n t  . . . . . . . . . .  (GRAMS) 27  .O 2 2 . 0  1 6 . 0  
t o t a l  . . . . . . . . . . . . . .  ( G R A M S )  5 4 . 0  47 .O 5 1  .O 

F o r m a l d e h y d e  i n  s a m p l e . . ( u G )  489  4 1 2  3 6 1 0  

Gas m e t e r  c o e f f i c i e n t  . . . . . . .  0 . 9 9 5 4  0 . 9 9 5 4  0 . 9 9 5 4  
B a r o m e t r i c  p r e s s u r e . .  ( I N . H G )  2 6 . 8 7  2 6 . 8 7  2 6 . 8 7  
Avg .  o r i  f .  p r e s .  d r o p . .  ( I N .  W C )  2 . 3 4  2 . 4 0  2 . 2 8  
A v g .  g a s  m e t e r  t e m p . . ( D E F - F )  8 2 . 3  8 2 . 3  8 0 . 4  

Volume t h r o u g h  g a s  m e t e r . . . .  
a t  m e t e r  c o n d i t i o n s  . . .  ( C F )  55 .16  5 5 . 8 0  5 4 . 3 1  

T o t a l  s a m p l i n g  t i m e  . . . .  ( M I N )  6 0 . 0 0  6 0 . 0 0  60.00 
N o z z l e  d i a m e t e r  . . . . . . . . .  ( I N )  . 4 3 5  . 4 3 5  * 435  
A v g . s t a c k  g a s  t e m p  . . ( D E G - F )  7 9 2  870 8 7 2  

V o l u m e t r i c  f l o w  r a t e  . . . . . . . .  
a c t u a l  . . . . . . . . . . . . . .  ( A C F M )  3 0 7 6 1  33053  32543  
d r y  s t a n d a r d  . . . . . . .  (DSCFM) 1 1 0 5 0  1 1 2 6 2  1 1 0 1 2  

I s o k i n e t i c  v a r i a t i o n . . . . . ( % )  1 0 0 . 2  9 9 . 5  9 9 . 3  

C H 2 O  c o n c e n t r a t i o n . . . .  . . .... 
(GR/OSCF) . . ............... 0.0002 0.0001 0 * 0 0 1 2  
(MG/DSCM) . ................ 0 . 3 6  0 . 3 0  2 .69  
( P P M - D R Y )  ................. 0 . 2 9  0 . 2 4  2 .15  
(PPM-WET) ................. 0 .27  0 . 2 3  2 . 0 5  

CH2O e m i s s i o n  r a t e  . . . (  LB/HR)  0 . 0 1 4 8 9  0 . 0 1 2 6 4  0 . 1 1 0 8 4  

s t a n d a r d  c o n d i t i o n s . ( D S C F )  4 8 . 3 0  4 8 . 8 7  4 7 . 7 1  

C H Z O  - F o r m a l d e h y d e  

A t r a l l l n g  'e' s y m b o l  I n d i c a t e s  t h a t  t h e  t r u e  v a l u e  
I -  y - - .  +I.=" O P  0 n 1 t 3 1  t o  t.he r e ~ o r t e d  v a l u e  95 
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T e s t  No.  6 
C - D r y e r  S t a c k  

I n t e r p o l l  L a b s  R e p o r t  No. 4-2837 
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  

M i s s o u l a .  MT 

R e s u l t s  o f  F o r m a l d e h y d e  T e s t s  -------------- EPA Method 0011 

D a t e  o f  r u n  

T i m e  r u n  s t a r t / e n d . .  . . . ( H R S )  

S t a t i c  p r e ' s s u r e . .  . . . . ( I N . W C )  
C r o s s  s e c t i o n a l  a r e a  ( S Q . F T )  
P i t o t  t u b e  c o e f f i c i e n t  . . . . . .  
W a t e r  i n  s a m p l e  g a s  

c o n d e n s e r .  . . . . . . . . . . .  .(ML) 
i m p i n g e r s . .  . . . . . . . . (GRAMS) 
d e s i c c a n t  . . . . . . . . . .  (GRAMS) 
t o t a l . .  . . . . . . . . . . . .(GRAMS) 

F o r m a l d e h y d e  I n  s a m p l e . . ( u G )  

Gas m e t e r  c o e f f i c i e n t  
B a r o m e t r i c  p r e s s u r e . .  
A v g .  o r i f . p r e s . d r o p . .  
A v g .  g a s  m e t e r  t e m p . .  

V o l u m e  t h r o u g h  g a s  me 
a t  m e t e r  c o n d i t i o n s  
s t a n d a r d  c o n d i t i o n s  

T o t a l  s a m p l i n g  t i m e . .  
N o z z l e  d i a m e t e r . .  . . . . 
A v g . s t a c k  g a s  t e m p  . .  
V o l u m e t r i c  f l o w  r a t e .  

a c t u a l . .  . . . . . . . . . . .  
d r y  s t a n d a r d  . . . . . . .  

. . . . . .  
I N . H G )  
I N . W C )  
OEF-F) 

e r . .  . . 
. . ( C F )  
(OSCF) 

. ( M I N )  . . ( I N )  
D E G - F )  

. . . . . .  
( A C F M )  
OSCFM) 

I s o k i n e t i c  v a r i a t i o n . .  . . . ( % I  
CH20 c o n c e n t r a t i o n . . . . . . . . . .  

(CR/DSCF) . ................ 
(MC/DSCH) ................. 
(PPM-DRY). . . . . . . . . . . . . . . . .  
(PPM-WET) . ................ 

CHZO e m i s s i o n  r a t e . .  . ( L B / H R )  I 

Run 1 
05-10-94 

1915 /2018 

-1.50 
6.49 
.E40 

0.0 
10.0 
14.0 
24.0 

299 

1.0041 
26.85 
1.96 
8 8 . 0  

47.70 
41.62 

60.00 
.185 
144 

31185 
23728 

101.7 

0.0001 
0.26 
0.20 
0.20 

0.02266 

Run 2 
05-10-94 

2058/2203 

-1.50 
6.49 
. E 4 0  

0.0 
14.0 
14.0 
28.0 

325 

1.0041 
26.85 
2.09 
90.9 

49.55 
43.02 

60.00 
.185 
156 

33529 
24933 

100.1 

0.0001 
0.21 
0.21 
0.21 

0.02504 

Run 3 
05-10-94 

2242/2345 

-1.50, 
6.49 
. 0 4 0  

0.0 
16.0 
13.0 
29.0 

805  

1.0041 
26.85 
2.21 
8 8 . 0  

50.80 
44.35 

60.00 
.185 
147 

34209 
25702 

99.0 

0.0003 
0.65 
0.52 
0.50 

0.06224 

CH20 - F o r m a l d e h y d e  

A t r a i l i n g  '< '  s y m b o l  i n d i c a t e s  t h a t  t h e  t r u e  v a l u e  
4 =  1 0 c c  t h a n  o r  e a u a l  t o  t h e  r e p o r t e d  v a l u e  96 
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I n t e r p o l 1  L a b s  R e p o r t  No.  4-2837 
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  

M i s s o u l a .  MT 

T e s t  No. 7 
D - D r y e r  S t a c k  

R e s u l t s  o f  F o r m a l d e h y d e  T e s t s  -------------- EPA M e t h o d  0011 

D a t e  o f  r u n  

T i m e  r u n  s t a r t / e n d . .  . 
S t a t i c  p r e s s u r e . .  . . . .  
C r o s s  s e c t i o n a l  a r e a  
P i  t o t  t u b e  c o e f f i c i e n  

W a t e r  i n  s a m p l e  g a s  
c o n d e n s e r . .  . . . . . . . . .  

Run 1 
05-10-94 

. ( H R S )  1915/2019 

IN.WC) 
S Q . F T )  . . . . . .  

. . ( M L )  
i m p i n g e r s  . . . . . . . . . .  (GRAMS) 
d e s i c c a n t  . . . . . . . . . .  (GRAMS) 
t o t a l  . . . . . . . . . . . . . .  (GRAMS) 

F o r m a l d e h y d e  I n  s a m p l e . . ( U G )  

Gas m e t e r  c o e f f i c i e n t  
B a r o m e t r i c  p r e s s u r e . .  
A v g .  o r i f . p r e s . d r o p . .  
A v g .  g a s  m e t e r  t e m p . .  

Volume t h r o u g h  g a s  me 
a t  m e t e r  c o n d i t i o n s  
s t a n d a r d  c o n d i t i o n s .  

. . . . . .  
I N . H G )  
I N . W C )  
DEF-F)  

e r .  . . .  . . ( C F )  
(DSCF) 

T o t a l  s a m p l i n g  t i m e  . . . .  ( M I N )  
N o z z l e  d i a m e t e r  . . . . . . . . .  ( I N )  
A v g . s t a c k  g a s  t e m p  . . ( D E G - F )  

V o l u m e t r i c  f l o w  r a t e  . ....... 
a c t u a l . . .  . . . . . . . . . . .  (ACFM) 
d r y  s t a n d a r d  . . . . . . .  (DSCFM) 

I s o k i n e t i c  v a r i a t i o n . .  . . .  ( % )  

C H 2 0  c o n c e n t r a t i o n . . . . . . . . . .  
(GR/DSCF) ................. 
(MG/OSCM). ................ 
(PPM-DRY) ................. 
(PPH-WET) ................. 

CHZO e m i s s i o n  r a t e  . . .  ( L B / H R )  

-0.56 
6.49 
.840 

0.0 
27 .O 
21 .o  
48.0 

5 8 5  

0.9961 
26.85 
2.87 
91.5 

61.38 
52.92 

60.00 
. 2 4 2  
178 

25380 
18062 

99.3 

0.0002 
0.39 
0 .32  
0.30 

0.02660 

Run 2 Run 3 
05-10-94 05-10-94 

2058/2202 2242/2344 

-0.56 
6.49 
.840 

0.0 
39.0 
22.0 
61.0 

494 

0.9961 
26.85 
3.07 
90.8 

63.36 
54.73 

60.00 
.242 
182 

26325 
18433 

100.6 

0.0001 
0 . 3 2  
0 . 2 6  
0 . 2 4  

0 . 0 2 2 1 8  

CH20 - F o r m a l d e h y d e  

A t r a i l i n g  ' < '  s y m b o l  i n d i c a t e s  t h a t  t h e  t r u e  v a l u e  
i s  l e s s  t h a n  or e q u a l  t o  t h e  r e p o r t e d  v a l u e  

-0.56 
6.49 
,840 

0.0 
37 .O 
20.0 
57.0 

1530 

0.9961 
26.85 
2.98 
85.2 

62.41 
54.45 

60.00 
. 2 4 2  
177 

26162 
18508 

99.7 

0.0004 
1.00 
0.80 
0.76 

0.06932 
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I n t e r p o l l  L a b s  R e p o r t  No .  4 - 2 8 3 7  
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  

M i s s o u l a .  MT 

T e s t  No. 11 
B o a r d  C o o l e r s  1 & 2 S t a c k  

R e s u l t s  o f  Formaldehyde  T e s t s  -------------- EPA Method 0011 

D a t e  o f  r u n  
Run 1 

0 5 - 1 1 - 9 4  

T i m e  run  s t a r t / e n d  ...... (HRS)  1 6 3 5 / 1 7 3 8  

S t a t i c  p r e ’ s s u r e . .  . . . .  ( 1 N . W C )  
C r o s s  s e c t i o n a l  a r e a  ( S Q . F T )  
P i t o t  t u b e  c o e f f i c i e n t . . . .  . .  
W a t e r  i n  s a m p l e  g a s  

c o n d e n s e r  . . . . . . . . .  
I m p i n g e r s . .  . . . . . . .  
d e s f c c a n t .  . . . . . . . .  
t o t a l . . . . .  . . . . . . . .  

F o r m a l d e h y d e  i n  samp 

. . .  ( M L J  
(GRAMS) 
(GRAMS) 
(GRAMS ) 

e . .  ( u G )  

Gas m e t e r  c o e f f i c i e n t . .  . . . . .  
B a r o m e t r i c  p r e s s u r e . .  ( 1 N . H G )  
A v g .  o r i  f .  p r e s  . d r o p . .  ( I N .  W C )  
Avg .  g a s  m e t e r  t e m p . . ( D E F - F )  

Vo lume t h r o u g h  g a s  m e t e r . . . .  
a t  m e t e r  c o n d i t i o n s  . . .  ( C F )  
s t a n d a r d  c o n d i t i o n s . ( D S C F )  

T o t a l  s a m p l i n g  t i m e  . . . . (  M I N )  
N o z z l e  d i a m e t e r  . . . . . . . . .  ( I N )  
A v g . s t a c k  g a s  t e m p  . . ( D E G - F )  

V o l u m e t r i c  f l o w  r a t e  . . . . . . . .  
a c t u a l  . . . . . . . . . . . . . .  (ACFM) 
d r y  s t a n d a r d  . . . . . . .  (DSCFM) 

I s o k i n e t i c  v a r i a t i o n  . . . . .  ( % )  

CHZO c o n c e n t r a t i o n . . . . . . . . . .  
( G R / D S C F )  ................. 
(MC/OSCM) ................. 
( P P M - D R Y )  . . . . . . . . . . . . . . . . .  
(PPM-WET) . . . . . . . . . . . . . . . . .  

CHZO em1 s s l o n  r a t e . .  . ( L B I H R )  

- 1 . 4 0  
1 0 . 5 6  

. 8 4 0  

0.0 
0.0 
10.0 
10.0 

585  

0 . 9 9 5 4  
2 6 . 9 5  

2 . 1 6  
8 9 . 2  

5 3 . 0 8  
4 6 . 0 1  

6 0 . 0 0  
. 1 9 0  

105  

3 8 2 9 3  
31803 

1 2 9 . 4  

0.0002 
0 . 4 5  
0 . 3 6  
0 . 3 6  

0 . 0 5 3 7 8  

Run 2 
0 5 - 1 1 - 9 4  

1 8 1 4 / 1 9 1 8  

- 1 . 4 0  
1 0 . 5 6  

. 8 4 0  

0 . 0  
1 .o 

10.0 
11.0 

553 

0 . 9 9 5 4  
26 .95  

2 . 2 5  
9 2 . 4  

5 4 . 3 9  
4 6 . 8 8  

6 0 . 0 0  
. 1 9 0  
101 

3 8 7 5 0  
3 2 3 8 9  

1 2 9 . 4  

0 .0002 
0 . 4 2  
0 . 3 4  
0 . 3 3  

0 . 0 5 0 8 2  

R u n  3 
0 5 - 1 1 - 9 4  

1 9 4 6 / 2 0 5 0  

- 1 . 4 0  
1 0 . 5 6  

. 8 4 0  

0 . 0  
0 . 0  

10 .0  
10 .0  

9 9 2  

0 . 9 9 5 4  
2 6 . 9 5  

2 . 3 1  
9 0 . 2  

5 5 . 4 1  
4 7 . 9 6  

6 0 . 0 0  
. 1 9 0  

1 0 4  

3 9 5 5 6  
3 2 9 2 7  

1 3 0 . 3  

0 . 0 0 0 3  
0 . 7 4  
0 . 5 9  
0 . 5 8  

0 . 0 9 0 6 1  

CH20 - F o r m a l d e h y d e  

A t r a i l i n g  ‘e’ s y m b o l  i n d i c a t e s  t h a t  the t r u e  v a l u e  
i s  l e s s  t h a n  or e q u a l  t o  t h e  r e p o r t e d  v a l u e  

OR 



I n t e r p o l 1  L a b s  R e p o r t  No.  4 - 2 8 3 7  
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  

M i s s o u l a .  MT 

T e s t  No. 1 2  
P r e s s  V e n t s  3 & 4 S t a c k  

Results o f  F o r m a l d e h y d e  T e s t s  --------------. EPA M e t h o d  0011 

D a t e  o f  r u n  
Run 1 Run 2 Run 3 

05-11-94  0 5 - 1 1 - 9 4  0 5 - 1 1 - 9 4  

T ime r u n  s t a r t / e n d  . . . . . (  HRS) 1 6 3 8 / 1 7 4 4  1 8 1 4 / 1 9 2 0  1 9 4 6 / 2 0 5 0  

S t a t i c  p r e s s u r e  . . . . . .  ( 1 N . W C )  - 1 . 0 0  -1.00 -1 .00 
C r o s s  s e c t i o n a l  a r e a  ( S Q . F T )  1 0 . 5 6  1 0 . 5 6  1 0 . 5 6  
P i t o t  t u b e  C o e f f i c i e n t . .  . . . .  . a 4 0  . E 4 0  . E 4 0  

W a t e r  i n  s a m p l e  g a s  
c o n d e n s e r .  . . . . . . . . . . . .  ( M L )  0 . 0  0.0 0 . 0  
i m p i n g e r s  . . . . . . . . . .  (GRAMS) 0 .0  0 . 0  0 . 0  
d e s i c c a n t  . . . . . . . . . .  (GRAMS) 15.0 9 . 0  1 0 . 0  
t o t a l  . . . . . . . . . . . . . .  (GRAMS) 15 .0  9 . 0  10 .0  

F o r m a l d e h y d e  I n  s a m p l e . . ( u G )  7 1 7 0  6 7 6 0  3130 

Gas m e t e r  c o e f f i c i e n t  . . . . . . .  1 . 0 0 4 1  1 . 0 0 4 1  1 . 0 0 4 1  
B a r o m e t r i c  p r e s s u r e . .  ( I N . H G )  2 6 . 9 5  2 6 . 9 5  2 6 . 9 5  
Avg .  o r i f . p r e s . d r o p . .  ( I N . W C )  2 . 6 2  2 . 5 5  2 . 5 7  
Avg.  g a s  m e t e r  t e m p . . ( D E F - F )  9 5 . 1  9 7 . 7  9 3 . 8  

Volume t h r o u g h  g a s  m e t e r . . . .  
a t  m e t e r  c o n d i t i o n s . .  . ( C F )  5 6 . 0 0  5 5 . 2 0  5 5 . 3 0  
s t a n d a r d  c o n d l t i o n s . ( D S C F )  4 8 . 5 0  4 7 . 5 8  4 8 . 0 0  

T o t a l  s a m p l i n g  t i m e  . . . .  ( M I N )  6 0 . 0 0  6 0 . 0 0  6 0 . 0 0  
N o z z l e  d i a m e t e r  . . . . . . . . .  ( I N )  . 2 2 4  . 2 2 4  . 2 2 4  
A v g . s t a c k  g a s  t e m p  . . ( D E G - F )  1 0 7  1 1 2  108 

V o l u m e t r i c  f l o w  r a t e  . . . . . . . .  
a c t u a l  . . . . . . . . . . . . . .  ( A C F M )  37757  3 7 4 1 1  3 7 5 0 8  
d r y  s t a n d a r d  . . . . . . .  ( D S C F M )  3 1 1 1 8  3 0 7 7 1  3 1 0 2 7  

I s o k i n e t i c  v a r i a t i o n . .  . . .  ( % )  100 .3  9 9 . 5  9 9 . 5  

CH2O c o n c e n t r a t l o n . . . . . . . . . .  
(GR/OSCF) ................. 0 . 0 0 2 3  0 .0022 0.0010 

(PPM-WET) . . . . . . . . . . . . . . . . .  4 . 1 5  4 . 0 1  1 . 8 4  

CH2O e m i s s i o n  r a t e  . . .  ( L B / H R )  0 . 6 1 2 5 3  0 . 5 8 2 0 5  0 . 2 6 9 3 5  

(MG/DSCM). ................ 5 . 2 6  5.05 2 . 3 2  
(PPM-DRY) . . . . . . . . . . . . . . . . .  4 . 2 1  4 . 0 5  1 . 8 6  

C H Z O  - F o r m a l d e h y d e  

A t r a l l l n g  ' < '  s y m b o l  I n d i c a t e s  t h a t  t h e  t r u e  v a l u e  
I s  l e s s  t h a n  o r  e q u a l  t o  t h e  r e p o r t e d  v a l u e  99 

~ 



I n t e r p o l l  L a b s  R e p o r t  No. 4-2837 
L o u i  s i  a n a  Pac i f i c C o r p o r a t i o n  

M i s s o u l a .  MT 

T e s t  No .  1 3  
P r e s s  V e n t s  1 & 2 S t a c k  

R e s u l t s  o f  F o r m a l d e h y d e  T e s t s  -------------- EPA M e t h o d  0011 

D a t e  o f  r un  
Run 1 Run 2 Run 3 

05-11-94 05-11-94 05-11-94 

T i m e  r u n  s t a r t / e n d  . . . . . (  H R S )  1638/1744 1814/1920 1946/2053 

S t a t i c  p r e s s u r e  . . . . . .  ( 1 N . W C )  -1.15 - 1 . 1 5  -1.15 
C r o s s  s e c t i o n a l  a r e a  ( S Q . F T )  10 .56  10.56 10.56 
P i  t o t  t u b e  c o e f f i c i e n t . .  . . . .  .840 .840 . 8 4 0  

W a t e r  i n  s a m p l e  g a s  
c o n d e n s e r  . . . . . . . . . . . . .  ( M L )  0 .0  0 . 0  0 . 0  
i m p i n g e r s . .  . . . . . . . .  (GRAMS) -1 .0 0 . 0  0 . 0  
d e s i c c a n t  . . . . . . . . . .  (GRAMS] 12.0 9.0 11.0 
t o t a l  . . . . . . . . . . . . . .  (GRAMS) 11.0 9.0 11.0 

F o r m a l d e h y d e  i n  s a m p l e . . ( u G )  754 825 6 4 6  

Gas m e t e r  c o e f f i c i e n t  . . . . . . .  0.9961 0.9961 0.9961 
B a r o m e t r i c  p r e s s u r e . .  ( 1 N . H G )  26.95 26.95 26.95 
A v g .  o r i f . p r e s . d r o p .  . ( I N . W C )  2.33 2 . 3 8  2 . 3 5  
A v g .  g a s  m e t e r  t e m p . . ( D E F - F )  95.7 97.6 95.0 

Vo lume t h r o u g h  g a s  m e t e r . .  . .  
a t  m e t e r  c o n d i t i o n s . .  . ( C F )  55.62 56.35 55.86 
s t a n d a r d  c o a d i t i o n s . ( O S C F )  47.70 48.17 47.97 

T o t a l  s a m p l i n g  t i m e . .  . .  ( M I N )  60.00 60.00 60.00 
N o z z l e  d i a m e t e r  . . . . . . . . .  ( I N )  .227 . 2 2 7  .227 
A v g . s t a c k  g a s  t e m p  . . ( D E G - F )  102 112 122 

V o l u m e t r i c  f l o w  r a t e  . . . . . . . .  
a c t u a l  . . . . . . . . . . . . . .  (ACFM) 35863 36738 37239 
d r y  s t a n d a r d . .  . . . . .  (OSCFM) 29953 30159 29997 

I s o k i n e t i c  v a r i a t i o n  . . . . .  ( % )  99.8 100.1 100.2 

CH20 c o n c e n t r a t i o n . . . . . , . , .  . ................. 0.0002 (GR/OSCF) 0.0002 0.0003 

( P P M - D R Y )  0 . 3 8  0.49 0 . 3 8  
(PPM-WET) 0.38 0.48 0 . 3 8  

(HG/OSCM) . ................ 0.40 0.61 0.48 ................. . . . . . . . . . . . . . . . . .  
CH2O e m i s s i o n  r a t e  . . . ( L S / H R )  0.05340 0 . 0 6 8 7 4  . 0.05375 

cH20 - F o r m a l d e h y d e  

A t r a i l i n g  ' < '  s y m b o l  i n d i c a t e s  t h a t  t h e  t r u e  v a l u e  

I .  

. .  i s  l e s s  t h a n  or e q u a l  t o  t h e  r e p o r t e d  v a l u e  
.~ 100 



T e s t  No. 14 
N o r t h  P r e  D r y e r  S t a c k  

R e s u l t s  o f  Formaldehyde T e s t s  

I n t e r p o l 1  L a b s  R e p o r t  No. 4-2837 
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  

D a t e  o f  r u n  

T ime  run s t a r t / e n d . .  . . .  ( H R S )  

S t a t i c  p r e s s u r e .  ..... . ( I N . W C )  
C r o s s  s e c t l o n a l  a r e a  ( S Q . F T )  
P i t o t  t u b e  c o e f f i c i e n t .  . . . . .  
W a t e r  i n  samp 

c o n d e n s e r . .  
i m p i  n g e r s .  . 
d e s i c c a n t . .  
t o t a l . .  . . . .  

F o r m a l d e h y d e  

e g a s  
. . . . . . .  
. . . . . . .  
. . . . . .  
. . . . . .  
n samp 

. . .  ( M L )  
(GRAMS) 
(GRAMS) 
(GRAMS) 

e . . ( u G )  

Gas m e t e r  c o e f f i c i e n t .  . . . . . .  
B a r o m e t r i c  p r e s s u r e . .  ( 1 N . H G )  
Avg .  o r i  f .  p r e s .  d r o p . .  ( I N .  WC)  
Avg .  g a s  m e t e r  t e m p . . ( O E F - F )  

Vo lume t h r o u g h  g a s  m e t e r . .  . .  
a t  m e t e r  c o n d i t i o n s  . . .  ( C F )  
s t a n d a r d  c o n d i t i o n s .  (DSCF) 

T o t a l  s a m p l i n g  t i m e  . . . .  ( M I N )  
N o z z l e  d i a m e t e r  . . . . . . . . .  ( I N )  
A v g . s t a c k  g a s  t e m p  . . ( D E G - F )  

V o l u m e t r i c  f l o w  r a t e  . . . . . . . .  
a c t u a l  . . . . . . . . . . . . . .  ( A C F M )  
d r y  s t a n d a r d  . . . . . . .  ( D S C F M )  

I s o k i n e t i c  v a r i a t i o n  . . . . .  ( % )  

CH2O c o n c e n t r a t i o n  . ......... 
(GR/DSCF) . ................ 
(MG/DSCM) ................. 
(PPM-DRY) . . . . . . . . . . . . . . . . .  
(PPM-WET) ................. 

‘CH20 e m i s s i o n  r a t e . .  . ( L B / H R )  

Run 1 
05-12-94 

106/ 816 

-0.75 
9.62 
.a40 

0.0 
36.0 
13 .O 
49.0 

644 
- 

1.0041 
26.15 
2.21 
71.5 

50.60 
45.38 

60.00 
.190 
120 

48047 
37121 

99.6 

0.0002 
0.50 
0.40 
0.38 

0.07007 

Run 2 
05-12-94 

837/ 940 

-0.75 
9.62 
.E40 

0.0 
37.0 
14.0 
51.0 

200 

1.0041 
26.75 
2.22 
75.0 

50.85 
45.31 

60.00 
.190 
130 

48915 
37101 

99.5 

0.0001 
0.16 
0.13 
0.12 

0.02118 

C H 2 0  - F o r m a l d e h y d e  

A t r a i l i n g  ‘ < ’  s y m b o l  I n d i c a t e s  t h a t  t h e  t r u e  v a l u e  
I s  l e s s  t h a n  o r  e q u a l  t o  t h e  r e p o r t e d  v a l u e 1 0 1  

Run 3 
05-12-94 

1003 / 1 1  05 

-0.75 
9.62 
.E40 

0.0 
45.0 
16.0 
61,.0 

141 

1.0041 
26.75 
2.33 
78.7 

52.20 
46.21 

60.00 
.190 
110 

48088 
37398 

100.7 

0.0000 
0.11 
0.09 
0.09 

0.01583 



I n t e r p o l l  L a b s  R e p o r t  No. 4-2837 
L o u i s i a n a  P a c i P l c  C o r p o r a t i o n  

M i S S o u l a .  MT 

T e s t  No. 15 
S o u t h  P r e  D r y e r  S t a c k  

€PA Method 0011 R e s u l t s  o f  F o r m a l d e h y d e  T e s t s  -------------- 

D a t e  o f  r u n  

T i m e  r u n  s t a r t / e n d . .  . . .  ( H R S )  

S t a t i c  p r e s s u r e  . . . . . .  (1N.WC) 
Cross s e c t i o n a l  a r e a  ( S Q . F T )  
P i  t o t  t u b e  c o e f f i c i e n t . .  . . . .  
W a t e r  i n  s a m p l e  g a s  

c o n d e n s e r  . . . . . . . . . . . . .  ( M L )  
i m p i n g e r s  . . . . . . . . . .  (GRAMS) 
d e s i c c a n t  . . . . . . . . . .  (GRAMS) 
t o t a l  . . . . . . . . . . . . . .  (GRAMS) 

F o r m a l d e h y d e  I n  s a m p l e . . ( u G )  

Gas m e t e r  c o e f f i c i e n t . .  . . . . .  
B a r o m e t r i c  p r e s s u r e . .  (1N.HG) 
Avg.  o r i f . p r e s . d r o p . . ( I N . W C )  
Avg.  g a s  m e t e r  t e m p . . ( O E F - F )  

Volume t h r o u g h  g a s  m e t e r . . . .  
a t  m e t e r  c o n d i t i o n s . .  . ( C F )  
s t a n d a r d  c o n d i t i o n s . ( O S C F )  

T o t a l  s a m p l i n g  t i m e  . . . .  ( M I N )  
N o z z l e  d i a m e t e r  ......... ( I N )  
A v g . s t a c k  g a s  t e m p  . . ( D E G - F )  

V o l u m e t r i c  f l o w  r a t e  . . . . . . . .  
a c t u a l  . . . . . . . . . . . . . .  (ACFM) 
d r y  s t a n d a r d . .  ...... (DSCFM) 

I s o k i n e t i c  v a r i a t i o n  . . . . .  ( % )  

CHZO c o n c e n t r a t i o n . . . .  ...... 
(GR/OSCF) ................. 
( M G / D S C M )  ................. 
(PPH-DRY) ................. 
(PPH-WET) . . . . . . . . . . . . . . . . .  

CH20 e m l s s i o n  r a t e  ... ( L B / H R )  

Run 1 
05-12-94 

706/ 814 

-1.10 
8.30 
.840 

0.0 
34.0 
13.0 
47.0 

139 

0.9961 
26.75 
2.18 
76.9 

5 3  .OO 
46.68 

60.00 
.191 
133 

43272 
32769 

99.0 

0.0000 
0.11 
0.08 
0.08 

0.01290 

Run 2 
05-12-94 

837/ 939 

-1.10 
8.30 
. 8 4 0  

0.0 
36.0 
14.0 
50.0 

96 

0.9961 
26.75 
2.15 
79.5 

52.87 
46.33 

60.00 
.191 
140 

43425 
32388 

99.5 

0.0000 
0.07 
0.06 
0.06 

0.00889 

Run 3 
05-12-94 

10031 1106 

-1.10 
8.30 
.840 

0.0 
48.0 
15.0 
63.0 

8 8  

0.9961 
26.75 
2.23 
82.8 

53.96 
47.01 

60.00 
.191 
120 

42738 
32599 

100.3 

0.0000 
0.07 
0.05 
0.05 

0.00813 

C H 2 0  * F o r m a l d e h y d e  

A t r a i l i n g  ' < '  s y m b o l  I n d i c a t e s  t h a t  t h e  t r u e  v a l u e  
i s  l e s s  t h a n  o r  e q u a l  t o  t h e  r e p o r t e d  v a l u e  

102 



'i 

APPENDIX A 

RESULTS OF VOLUMETRIC FLOW RATE DETERMINATIONS 



E 
G 

I n t e r p o l 1  L a b s  R e p o r t  No .  4-2837 
L o u i  s i  ana P a c i  f i c C o r p o r a  t 1 o n  

M i s s o u l a ,  MT 

T e s t  No.  1 
G E K A  S t a c k  

R e s u l t s  o f  V o l u m e t r i c  F l a w  R a t e  D e t e r m i n a t i o n - - - - - - -  M e t h o d  2 

D a t e  o f  D e t e r m  

T i m e  o f  D e t e r m  

n a t  

n a t  

o n .  . . . . . . . . . . .  
o n  . . . . . . .  (HRS) 

B a r o m e t r i c  p r e s s u r e . .  . . . .  . ( I N . H G )  

P i t o t  t u b e  c o e f f i c i e n t .  . . . . . . . . . .  

Number o f  s a m p l i n g  p o r t s  . . . . . . . . .  
p o i  n t  s. . . . . . . . . . .  T o t a l  n u m b e r  0 

Shape o f  d u c t .  

S t a c k  d i a m e t e r  

D u c t  a r e a . . . . . .  

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

. . . . . . . . . . . . . .  ( I N )  

. . . . . . . . . . .  ( S  Q . F T )  

D i r e c t i o n  o f  f l o w  . . . . . . . . . . . . . . . .  

S t a t i c  p r e s s u r e  . . . . . . . . . . .  ( 1 N . W C )  

A v g .  g a s  t e m p  . . . . . . . . . . . . .  ( D E G - F )  

M o i s t u r e  c o n t e n t  . . . . . . . . . .  1 %  V / V )  

A v g .  l i n e a r  v e l o c l t y  . . ... ( F T / S E C )  

Gas d e n s i t y  . . . . . . . . . . . . . .  ( L E / A C F )  

M o l e c u l a r  w e i g h t  . . . . . .  (LB/LBMOLE) 

M a s s  f l o w  o f  g a s  . . . . . . . . . .  ( L B / H R )  

V o l u m e t r i c  f l o w  r a t e  . . . . . . . . . . . . .  
a c t u a l  . . . . . . . . . . . . . . . . . . .  (ACFM) 
d r y  s t a n d a r d  . . . . . . . . . . . .  (DSCFM) 

04-09-94 

1712 

26.74 

.84 

2 

12 

Round 

20 

2 . 1 8  

UP 

-.23 

471 

0.00 

1 3 . 0  

. 0 3 8 0 9  

28.95 

3879 

1698 
860 



I n t e r p o l l  L a b s  R e p o r t  No. 4 - 2 8 3 7  
L o u 1  s i  a n a  P a c i  f 1 c C o r p o r a t i  on  

M i s s o u l a ,  M T  I 
T e s t  N O .  2 
R O E M M C  T u b e  

I 
M e t h o d  2 I R e s u l t s  o f  V o l u m e t r i c  F l o w  R a t e  D e t e r m i n a t i o n - - - - - - -  

P 
D a t e  o f  O e t e r m i n a t i o n .  . . . . . . . . . . .  
T i m e  o f  D e t q r m i n a t i o n  . . . . . . .  ( H R S )  

B a r o m e t r i c  p r e s s u r e . .  . . . . .  ( 1 N . H G )  

P i t o t  t u b e  c o e f f i c i e n t  . . . . . . . . . . .  

Number o f  s a m p l i n g  p o r t s  . . . . . . . . .  
T o t a l  n u m b e r  o f  p o i n t s  . . . . . . . . . . .  
Shape o f  d u c t  .................... 
S t a c k  d i a m e t e r  . . . . . . . . . . . . . . .  ( I N )  

D u c t  a r e a  . . . . . . . . . . . . . . . . .  ( S Q . F T )  

D i r e c t i o n  o f  f l o w  . . . . . . . . . . . . . . . .  

S t a t i c  p r e s s u r e  . . . . . . . . . . .  ( I N . W C )  

A v g .  g a s  t e m p  . . . . . . . . . . . . .  ( D E G - F )  

M o i s t u r e  c o n t e n t . .  . . . . . . . .  ( S  V / V )  

A v g .  l i n e a r  v e l o c i t y  . . . . .  (FT /SEC)  

Gas d e n s i t y  . . . . . . . . . . . . . .  ( L B / A C F )  

M o l e c u l a r  w e i g h t  . . . . . .  (LB/LBMOLE) 

Mass f l o w  o f  g a s  . . . . . . . . . . (  L B I H R )  

V o l u m e t r i c  f l o w  r a t e . . . .  . . . . . . . . .  
a c t u a l  . . . . . . . . . . . . . . . . . . .  ( A C F M )  
d r y  s t a n d a r d  . . . . . . . . . . . .  (OSCFM) 

A- 2 

05-10-94 

7 4 0  1. 
1 

2 I 
2 4  c 

2 6 . 8 5  

. 8 4  

- Round 

1 4 . 1 9  

U P  I 
-.48 I 1 
5 . 5 0  8 4 6  I 
33.9 I 

I . 0 2 7 1 2  

2 9 . 4 5  

I 
28821 I 
4 6 8 9 6  

9 8 6 8  



I n t e r p o l 1  L a b s  R e p o r t  No. 4-2837 
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  

M i s s o u l a .  MT 

T e s t  N o .  3 
c - D r y e r  S t a c k  

I;, 

R e s u l t s  o f  V o l u m e t r i c  F l o w  R a t e  D e t e r m i n a t i o n - - - - - - -  M e t h o d  2 

D a t e  o f  D e t e r m i n a t  

T i m e  o f  D e t e r m i n a t  

on .  . . . . . . . . . . .  
o n  . . . . . . .  (HRS) 

B a r o m e t r i c  p r e s s u r e . .  . . . . .  ( I N . H G )  

P i t o t  t u b e  c o e f f i c i e n t .  . . . . . . . . . .  

Number o f  s a m p l i n g  p o r t s  . . . . . . . . .  
T o t a l  n u m b e r  o p o i n t s  . . . . . . . . . . .  
Shape o f  d u c t .  . . . . . . . . . . . . . . . . . .  
S t a c k  d i a m e t e r  . . . . . . . . . . . . . .  ( I N )  

D u c t  a r e a  . . . . . . . . . . . . . . . . .  ( S Q . F T )  

D i r e c t i o n  o f  F l o w  . . . . . . . . . . . . . . .  

S t a t i c  p r e s s u r e  . . . . . . . . . . .  (1N.WC) 

A v g .  g a s  t e m p  . . . . . . . . . . . . .  ( D E G - F )  

M o i s t u r e  c o n t e n t  . . . . . . . . . .  ( %  V / V )  

A v g .  l i n e a r  v e l o c i t y  . . . . .  ( F T / S E C )  

Gas d e n s i t y  . . . . . . . . . . . . . .  ( L B / A C F )  

M o l e c u l a r  w e i g h t  . . . . . .  (LB/LBMOLE) 

M a s s  f l o w  o f  g a s  . . . . . . . . . .  ( L B / H R )  

V o l u m e t r i c  f l o w  r a t e  . . . . . . . . . . . . .  
a c t u a l . . . . .  . . . . . . . . . . . . . .  ( A C F M )  
d r y  s t a n d a r d  . . . . . . . . . . . .  (DSCFM) 

05-10-94 

950 

26.85 

.84 

2 

24 

Round 

34.5 

6.49 

U P  

-1.5 

162 

2.51 

80.9 

.05644 

28.92 

106660 

31499 
23297 



I n t e r p o l 1  L a b s  R e p o r t  No. 4 - 2 8 3 7  
L o u i s i a n a  P a c i  f l c  C o r p o r a t i o n  

M i s s o u l a ,  MT 

T e s t  No. 4 
D - D r y e r  S t a c k  

R e s u l t s  o f  V o l u m e t r i c  F1 ow R a t e  D e t e r m l  n a t l  on------- M e t h o d  2 

D a t e  o f  D e t e r m i n a t i o n  . . . . . . . . . . . .  
T i m e  o f  D e t e r m i n a t i o n . .  . . . . .  ( H R S )  

B a r o m e t r i c  p r e s s u r e . .  . . . .  . ( I N . H G )  

f i c i e n t  . . . . . . . . . . .  P i t o t  t u b e  c o e  

Number o f  samp i n g  p o r t s  . . . . . . . . . .  
T o t a l  n u m b e r  o f  p o i n t s  . . . . . . . . . . .  
Shape o f  d u c t  .................... 
S t a c k  d i a m e t e r  . . . . . . . . . . . . . . .  ( I N )  

D u c t  a r e a  . . . . . . . . . . . . . . . . .  ( S Q . F T )  

D i r e c t i o n  o f  f l o w . .  . . . . . . . . . . . . . .  

S t a t i c  p r e s s u r e  . . . . . . . . . . .  ( 1 N . W C  

A v g .  g a s  t e m p  . . . . . . . . . . . . . .  ( D E G - F  

M o l s t u r e  c o n t e n t  . . . . . . . . . .  ( f  V / V  

Avg .  l i n e a r  v e l o c i t y  . . . . .  (FT/SEC 

Gas d e n s i t y  . . . . . . . . . . . . . .  (LB/ACF 

M o l e c u l a r  w e i g h t  . . . . . .  (LB/LBMOLE 

Mass f l o w  o f  g a s  . . . . . . . . . .  (LB/HR 

V o l u m e t r i c  f l o w  r a t e  . . . . . . . . . . . . .  
a c t u a l  . . . . . . . . . . . . . . . . . . .  ( A C F M )  
d r y  s t a n d a r d  . . . . . . . . . . . .  (DSCFM) 

A- 4 

0 5 - 1 0 - 9 4  

1 0 2 5  

2 6 . 8 5  

. 8 4  

2 

2 4  

Round 

3 4 . 5  

6 . 4 9  

DOWN 

- .  5 6  

1 6 7  

3 . 2 4  

6 3 . 7  

. 0 5 6 1 3  

, 29 .00  

8 3 5 6 3  

2 4 8 1 4  
1 8 1 1 6  

I 
I 
I 
I 
I 
i 
1 
c 
1 
1 
t 
I 
I 
1 
I 
1' 
I 
I 
1 
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I n t e r p o l 1  L a b s  R e p o r t  No . 4 -2837  
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  

M i s s o u l a .  MT 

T e s t  No . 8 
B o a r d  C o o l e r s  1 & 2 S t a c k  

R e s u l t s  o f  V o l u m e t r i c  F l o w  R a t e  Determination....... M e t h o d  2 

D a t e  o f  D e t e r m i n a t  

T i m e  o f  D e t e r m i n a t  

on  . . . . . . . . . . . .  
on  . . . . . . .  ( H R S )  

B a r o m e t r i c  p r e s s u r e  . . . . . . .  ( 1 N . H G )  

P i t o t  t u b e  c o e f f i c i e n t  . . . . . . . . . . .  

Number o f  s a m p l i n g  p o r t s  . . . . . . . . .  
T o t a l  n u m b e r  o f  p o i n t s  . . . . . . . . . . .  
Shape o f  d u c t  .................... 
S t a c k  d i a m e t e r  . . . . . . . . . . . . . . .  ( I N )  

D u c t  a r e a  . . . . . . . . . . . . . . . . .  ( S Q . F T )  

D i r e c t i o n  o f  f l o w  . . . . . . . . . . . . . . . .  

S t a t l c  p r e s s u r e  . . . . . . . . . . .  
Avg  . g a s  t e m p  . . . . . . . . . . . . .  
M o i s t u r e  c o n t e n t  . . . . . . . . . .  

I N . W C )  

DEG-F 1 

s V / V )  

A v g  . l i n e a r  v e l o c i t y  . . . . .  ( F T / S E C )  

Gas d e n s i t y  . . . . . . . . . . . . . .  ( L B / A C F )  

M o l e c u l a r  w e i g h t  . . . . . .  (LB/LBMOLE) 

Mass f l o w  o f  g a s  . . . . . . . . . .  

V o l u m e t r i c  f l o w  r a t e  . . . . . .  
a c t u a l  . . . . . . . . . . . . . . . . . .  
d r y  s t a n d a r d  . . . . . . . . . . . .  

LB/HR) 

. . . . . .  
(ACFM) 
DSCFM) 

0 5 - 1 1 - 9 4  

7 3 0  

2 6 . 9 5  

. 8 4  

2 

12 

Round 

4 4  

10.56 

U P  

- 1 . 4  

86 

1.50 

6 0 . 1  

. 0 6 4 6 2  

2 8 . 8 4  

1 4 7 6 6 6  

38085 
32551 

.._. 



I n t e r p o l 1  L a b s  R e p o r t  No. 4 - 2 8 3 7  
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  

M i s s o u l a ,  MT 

T e s t  No. 9 
P r e s s  V e n t s  3 & 4 S t a c k  

R e s u l t s  o f  V o l u m e t r i c  F l o w  R a t e  D e t e r m i n a t i o n - - - - - - -  M e t h o d  2 

D a t e  o f  D e t e r m i n a t i o n  . . . . . . . . . . . .  
T i m e  o f  D e t e r m i n a t i o n . .  . . . . .  ( H R S )  

B a r o m e t r i c  p r e s s u r e . .  . . . . .  ( I N . H G )  

P i t o t  t u b e  c o e f f i c i e n t  . . . . . . . . . . .  

Number o f  s a m p l i n g  p o r t s  . . . . . . . . .  
T n t ? !  n u m b e r  o f  p o i n t s  . . . . . . . . . . .  
Shape o f  d u c t  .................... 
S t a c k  d i a m e t e r  . . . . . . . . . . . . . . .  ( I N )  

D u c t  a r e a  . . . . . . . . . . . . . . . . .  ( S Q . F T )  

D i r e c t i o n  o f  f l o w .  . . . . . . . . . . . . . . .  

S t a t i c  p r e s s u r e  . . . . . . . . . . .  (1N.WC) 

Avg.  g a s  t e m p  . . . . . . . . . . . . .  ( D E G - F )  

M o i s t u r e  c o n t e n t  . . . . . . . . . .  ( %  V / V )  

A v g .  l i n e a r  v e l o c i t y  . . . . .  ( F T I S E C )  

Gas d e n s i t y  . . . . . . . . . . . . . .  ( L B / A C F )  

M o l e c u l a r  w e i g h t  . . . . . .  (LB/LBMOLE)  

Mass f l o w  o f  g a s  . . . . . . . . . .  ( L B / H R )  

V o l u m e t r i c  f l o w  r a t e  . . . . . . . . . . . . .  
a c t u a l  . . . . . . . . . . . . . . . . . . .  (ACFM) 
d r y  s t a n d a r d  . . . . . . . . . . . .  (DSCFM) 

A-6 

0 5 - 1 1 - 9 4  

8 2 7  

2 6 . 9 5  

. 8 4  

4 

2 4  

Round 

4 4  

1 0 . 5 6  

U P  

- 1 . 0 0 5  

8 3  

1 . 2 0  

5 2 . 5  

. 0 6 5 1 8  

2 8 . 8 4  

1 3 0 0 5 6  

3 3 2 5 4  
2 8 7 2 3  

I 
I 
I 
I 
1 
I 
1 
1 
I 

I 
I 
I 
I 
I 
i 
I 
I 
1 

~ 

a 
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I n t e r p o l 1  L a b s  R e p o r t  No. 4 -2837  
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  

M i s s o u l a .  MT 

T e s t  N o .  10 
p r e s s  V e n t s  1 & 2 S t a c k  

R e s u l t s  o f  V o l u m e t r i c  F l o w  R a t e  D e t e r m i n a t i o n - - - - - - -  M e t h o d  2 

D a t e  o f  D e t e r m i n a t i o n  . . . . . . . . . . . .  
T i m e  o f  D e t e r m i n a t i o n .  . . . .  . . ( H R S )  

B a r o m e t r i c  p r e s s u r e  . . . . . . .  ( 1 N . H G )  

P i t o t  t u b e  c o e f f i c i e n t  . . . . . . . . . . .  

Number o f  s a m p l i n g  p o r t s  . . . . . . . . .  
p o i n t s  . . . . . . . . . . .  T o t a l  n u m b e r  0 

Shape o f  d u c t .  

S t a c k  d i a m e t e r  

D u c t  a r e a . .  . . . .  

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

. . . . . . . . . . . . . .  ( I N )  

. . . . . . . . . . .  ( S Q . F T )  

D i r e c t i o n  o f  f l o w  . . . . . . . . . . . . . . . .  

S t a t i c  p r e s s u r e .  . . . . . . . .  . . ( I N . W C )  

A v g .  g a s  temp . . . . . . . . . . . . .  (DEG-F) 

M o i s t u r e  c o n t e n t  . . . . . . . . . .  ( %  V / V )  

A v g .  l i n e a r  v e l o c i t y  . . . . . (  FT/SEC) 

G a s  d e n s i t y  . . . . . . . . . . . . . .  ( L B / A C F )  

M o l e c u l a r  w e i g h t  . . . . . .  (LB/LBMOLE) 

Mass f l o w  o f  g a s  . . . . . . . . . .  

V o l u m e t r i c  f l o w  r a t e . .  . . . .  
a c t u a l .  . . . . . . . . . . . . . . . . .  
d r y  s t a n d a r d . .  . . . . . . . . . .  

LB/HR) 

. . . . . .  
(ACFM) 
D S C F M )  

0 5 - 1 1 - 9 4  

901 

2 6 . 9 5  

. a 4  

4 

24  

Round 

4 4  

1 0 . 5 6  

UP 

- 1 . 1 5  

9 1  

1 .05  

5 6 . 8  

0 6 4 1 9  

2 8 . 8 4  

3 8 6 4 2  

3 5 9 9 9  
30649  



I n t e r p o l 1  L a b s  R e p o r t  No.  4-2837 
L o u i s i a n a  P a c i f l c  C o r p o r a t i o n  

M i s s o u l a ,  MT 

T e s t  No.  13 
p r e s s  V e n t s  1 & 2 S t a c k  

R e s u l t s  o f  V o l u m e t r i c  F l o w  R a t e  Oeterminat lon- - - - - - -  Method 2 

D a t e  o f  D e t e r m i n a t i o n  . . . . . . . . . . . .  
T i m e  o f  D e t e r m i n a t i o n . ,  . . . . .  (HRS)  

B a r o m e t r i c  p r e s s u r e . .  . . . . .  ( 1 N . H G )  

P i  t o t  t u b e  c o e f f i c i e n t  . . . . . . . . . . . .  

Number o f  s a m p l i n g  p o r t s  . . . . . . . . .  
T o t a l  n u m b e r  o f  p o i n t s  . . . . . . . . . . .  
Shape o f  d u c t  . . . . . . . . . . . . . . . . . . . .  
S t a c k  d l a m e t e r  . . . . . . . . . . . . . . .  ( I N )  

D u c t  a r e a  . . . . . . . . . . . . . . . . .  ( S Q . F T )  

D i r e c t i o n  o f  f l o w  . . . . . . . . . . . . . . . .  

S t a t i c  p r e s s u r e  . . . . . . . . . . .  ( 1 N . W C )  

A v g .  g a s  temp . . . . . . . . . . . . .  ( D E G - F )  

M o i s t u r e  c o n t e n t . .  . . . . . . . .  ( F :  'I/'/) 

A v g .  1 . i n e a r  v e l o c i t y . .  . . .  ( F T / S E C )  

Gas d e n s i t y  . . . . . . . . . . . . . .  ( L B / A C F )  

M o l e c u l a r  w e i g h t  . . . . . .  (LB/LBMOLE) 

Mass f l o w  o f  g a s  . . . . . . . . . .  ( L B / H R )  

V o l u m e t r i c  f l o w  r a t e  . . . . . . . . . . . . .  
a c t u a l  . . . . . . . . . . . . . . . . . . .  ( A C F M )  
d r y  s t a n d a r d  . . . . . . . . . . . .  (DSCFM) 

A-8 

0 5 - 1 1 - 9 4  

1630 

2 6 . 9 5  

. 0 4  

4 

2 4  

Round 

4 4  

1 0 . 5 6  

U P  

- 1 . 1 5  

07 

1 . 0 8  

'53.4 

. 0 6 4 6 5  

2 0 . 0 4  

1 3 1 1 5 2  

33810 
28989 
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I n t e r p o l 1  L a b s  R e p o r t  No. 4 - 2 8 3 7  
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  

M i s s o u l a ,  MT 

T e s t  No. 1 4  
N o r t h  P r e  D r y e r  S t a c k  

R e s u l t s  o f  V o l u m e t r i c  F l o w  R a t e  D e t e r m i n a t i o n - - - - - - - M e t h o d  2 

D a t e  o f  D e t e r m i n a t i o n  . . . . . . . . . . . .  
T i m e  o f  D e t e r m i n a t i o n  . . . . . . .  (HRS) 

B a r o m e t r i c  p r e s s u r e . .  . . . . .  ( I N . H G )  

P i t o t  t u b e  c o e f f i c i e n t  . . . . . . . . . . .  

Number o f  s a m p l i n g  p o r t s  . . . . . . . . .  
T o t a l  n u m b e r  o f  p o i n t s  . . . . . . . . . . .  
Shape o f  d u c t  .................... 
S t a c k  d i a m e t e r  . . . . . . . . . . . . . . .  ( I N )  

D u c t  a r e a  . . . . . . . . . . . . . . . . .  ( S Q . F T )  

D i r e c t i o n  o f  f l o w  . . . . . . . . . . . . . . . .  

S t a t i c  p r e s s u r e  . . . . . . . . . . .  ( 1 N . W C )  

A v g .  g a s  temp . . . . . . . . . . . . .  ( O E G - F )  

M o i s t u r e  c o n t e n t  . . . . . . . . . .  ( %  V / V )  

A v g .  l i n e a r  v e l o c i t y  . . . . .  ( F T / S E C )  

Gas d e n s i t y  . . . . . . . . . . . . . .  ( L B / A C F )  

M o l e c u l a r  w e i g h t  . . . . . .  (LB/LBMOLE) 

Mass f l o w - o f  g a s  . . . . . . . . . .  ( L B / H R )  

V o l u m e t r i c  f l o w  r a t e . .  . . . . . . . . . . .  
a c t u a l  . . . . . . . . . . . . . . . . . . .  ( A C F M )  
d r y  s t a n d a r d . .  . . . . . . . . . .  (OSCFM) 

0 5 - 1 2 - 9 4  

6 4 5  

2 6 . 7 5  

. 8 4  

2 

2 0  

Round 

4 2  

9 . 6 2  

U P  

- . 7 5  

1 4 4  

4 . 8 4  

8 0 . 5  

. o s 7 4 5  

2 8 . 8 7  

1 6 0 2 7 5  

4 6 4 9 6  
3 4 5 3 6  

P 
A 



I n t e r p o l 1  L a b s  R e p o r t  No. 4-2837 
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  

M i s s o u l a .  MT 

T e s t  No. 15 
S o u t h  P r e  D r y e r  S t a c k  

R e s u l t s  o f  V o l u m e t r l c  Flow Rate  D e t e r m i n a t i o n - - - - - - -  M e t h o d  2 

D a t e  o f  D e t e r m i n a t i o n  . . . . . . . . . . . .  
T i m e  o f  D e t e r m i n a t i o n  . . . . . . .  ( H R S )  

B a r o m e t r i c  p r e s s u r e . .  . . . . .  (IN.HG) 
P i t o t  t u b e  c o e f f i c i e n t .  . . . . . . . . . .  

Number o f  s a m p l i n g  p o r t s  . . . . . . . . .  
T o t a l  n u m b e r  o f  p o i n t s  . . . . . . . . . . .  
Shape o f  d u c t .  . . . . . . . . . . . . . . . . . . .  
s t a c k  d i a m e t e r  . . . . . . . . . . . . . . .  ( I N )  
D u c t  a r e a  . . . . . . . . . . . . . . . . .  ( S Q . F T )  

D i r e c t i o n  o f  f l o w  . . . . . . . . . . . . . . . .  

S t a t i c  p r e s s u r e  . . . . . . . . . . .  (1N.WC) 
A v g .  g a s  t e m p  . . . . . . . . . . . . .  ( D E G - F )  

M o i s t u r e  c a n t e n t . .  . .  ;. . . . .  i% V / V )  

A v g .  l i n e a r  v e l o c i t y  . . . . .  ( F T / S E C )  

Gas d e n s i t y  . . . . . . . . . . . . . .  ( L B / A C F )  

M o l e c u l a r  w e i g h t  . . . . . .  (LB/LBMOLE) 

Mass f l a w  o f  g a s  . . . . . . . . . .  ( L B / H R )  

v o l u m e t r i c  f l o w  r a t e  . . . . . . . . . . . . .  
a c t u a l  .................... ( A C F M )  
d r y  s t a n d a r d  . . . . . . . . . . . .  (D5CFM) 

05-12-94 

655 

26 .75  

. 8 4  

2 

2 0  

Round 

39 

8 . 3 0  

U P  

- 1 . 1  

137 

4 . 5 3  

8 5 . 5  

. 0 5 8 1 1  

28.88 

148374 

42553 
32025 
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APPENDIX B 

LOCATION OF TEST PORTS 



TO ATMOSPHERE MISSOULA - DRYER SYSTEMS SCHEMATIC 
STACK t CoEN 

\ 

i n 

I 

TO ATMOSPHERE 

LOCATION 

TO ATMOSPHERE 

TO ATMOSPHERE 
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LINE 2 MULTICYCLONES 
EAST ELEVATION 
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LINE 2 BOARD COOLER 
PLAN VIEW 
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LINE 2 MULTICYCLONES 
SOUTH ELEVATION 
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LINE 2 PRESS VENTS 
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APPENDIX C 

CEKA FIELD DATA SHEETS 



..: 
.. 

Source .5f=KA 
1-1 - R u n r D a t e  7- 7-97 r! ;!t 

m 

Cross-section Elevation 
View View - 

. .  

INTERPOLL LABORATORIES, INC. 
(6 1 2) 786-6020 

From End o i  Pon (I Temp. o i  Cas ( O F )  



i 
i 
i 

Interpol1 Laboratories 

EPA Method 7 Sample Collection 
Field Data Sheet 

(612)786-6020 

Date 5- 9- 9./ Ear. Pressure 26,9'/ 1N.HG. Job L f l  /nW-$oo/4 
Test Location 6 k f f i  Fuel Typehk/,qeI 6. .. Sample Train No. 

Technician 6d tft Pump NO. 294 4kK 

5-26 
c-2 



APPENDIX D 

ROEMMC FIELD DATA SHEETS 

I 



INTERPOLL LABORATORIES, INC. 
(6 12) 786-6020 

EPA Method 2 Field Data Sheet 
Drawing of Test Site 

Cross-section Elevation 
A' Y- 47 j2 bL&.- 

A=,ck-. c -TU132 

2 Run oDate 5-'2-74 
Stack Dimen. -IN 

~ V S -  O F  Wet bulb O F  

Iblanorneter J Re<. X E x p  CIElec. 
IN.HC 

tatic Pressure - .4# IN.WC 

- 
Barometric Pressure )L $9' 

5 2 -  H -  
B s 
1 Operators 

&IC- i c, , PV* 
x 

- 



INTERPOLL LABORATORIES, INC. 
(6 12) 786-6020 

Final Tare 

5-0 3- 

/ c /Y  Y /LJ6 3 

Interpoll Laboratories EPA Method 5/17 Sample Log Sheet 

Difference 

3 6  

22 

5-8 

Sample Train Leak C h e c k  

Pretest: 
Post test: 02 cfm at 

2 0.02 cfili ai 15 in. Hg. (vac) 
in. Hg. (vac) E3 

Particulate Catch Data: 

No. of filters used: 

LL? F!f 

No. of probe wash bottles: 
Sample recovered by: 

Integrated Gas Sampling Data: 

Bag Pump No. 33 3 Box No. 
Bag Material: 5-laver Aluminized Tedlar Size: 
Pretest leak check: 00 cclrnin at 
Time start: .//lo (HRS) Time end: 
Sarnplin, 0 rate: c/9 2 cclmin Operator: 

SN of 0, Analyzer used to monitor train outlet: // 
1230' 

97 B a g N 0 . L  

/4- in. Hg. 
a / z  (HRS) 

43- 

P 
I 
1 
I 
I 
I 

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

I = 

0-2 
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INTERPOLL LABORATORIES, INC. 
(61 2) 786-6020 

Condensate Data: 

Weight (g) 

Final Tare Difference 

d A-'/ 2 FJ y C/O 

- 

/<4Z /530 / E  

Total E$%%. . ~ ~ ~ . ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ; ~ ~ i ~ ~ ~ ~ ~ ~ ~ ~  .... .Y ..,,.... /..Ax..*.< .... b..: Y. .on# 5% - 

Interpoll Laboratories EPA Method 5/17 Sample Log Sheet 

i Y -  / y l r > o c - L c  Date .9+" Test .Z Run 'A 
I' 2 

Job 
Source &>C..~A.' fu,rk No. of traverse points 
hlethod I -  J- Filter holder:Y"&%A 
Sample T n i n  Leak C h e c k  

Pretest: 5 G.02 c h i  ai 15 h. Hg. ( V X ) ~  
Post test: 0i;Ccfm at t o in. Hg. (vac) e4 

Particulate Catch Data: 

No. of filters used: 

Filter type: 7 " L L W L  
0 

Recovery rolvent(s) 

&95+ 

No. o f  probe wash bottles: 
Sample recovered by: 

I 
I 
I 
I 
I 
I, 

0 
1 
I 
I' 
.I 
I 
I 
I 
I 

// SN of 0, Analyzer used to monitor train outlet: 

I ?  j09j-G:\STACK\WP\METHODS\S-O046W 

0-4 





INTERPOLL LABORATORIES, INC. 
(6 12) 786-6020 

Interpoll Laboratories EPA Method 5/17 Sample Log Sheet 

- ,- Date 9 f3 +',I.-' Job A?- /&&kirk. , Test 2 Run 2 
Source #'oa.t-imr 7 u,% No. of traverse points /z 

Sample Train Leak C h e c k  

Pretest: 5 0.02 cfm ai i5 in. Hg. (vac j ld  
Post test: 02 cfm at 13 in. Hg. (vac) Q 

Particulate Catch Data: 

No. of filters used: 

Method /-S-'Filter holder: Y ' ' 6 1 . ~  filter type: V" fi;.L,A, /d -4- 
I- 

Recovery solvent(s) 

/' 
Sample recovered by: 3% 
No. of probe wash bottles: 

Condensate Data: 

Weight (9) 

Tare Difference Final 

Y 7  

/ v z  0 /Yo 3 /7 

Integrated Gas Sampling Data: 

Bag Pump No. 2-23 Box No. 2$ Bag N o z  

Pretest leak check: 03 cclmin at /< in. Hg. 
44 L Bag Material: 5-laver Aluminized Teci., - Size: - 

Time stan: /4vr (HRS) Time end: /Y97 (HRS) 
Sampling rate: 'i/3c> cclmin Operator: s A 

// S / N  of O? Analyzer used to monitor train outlet: 

I ?3093-G:\STACK\WP\METHODS\S-O046RR 

n-c 

P 
I 
1 
1 
I 
1 
I 
I 

~ 

1 
I 

1 
I 
I 
I 
f 
I 
li 
I 

i 





Interpol1 Laboratorler 
(612)?86-6O20 

e ld  Data Sheet 

; 
I 

Type I 

thod 7 *le Collection 

D a t e  s ' .Y-7 IN .%.  '1 Bar. Pressure? 
-CH 2' Sample Tra in  No. N O  3 

. 9 chnic ian  . . 44 ~ J G  Pump NO. 1 

13 
14 
15 
16 
17 
18 
19 
20 
2 1  
22 
23 
24 
25 
26 
27 

Yes 

@ Yes 
@ Yes 

@ Yes 
Yes 

4 Yes 
Yes 

@ Yes 
@ Yes 
a Yes 
W Yes 

Yes 
a Yes 

Yes 
ff Yes 
a Yes 
D Yes 

Yes 
D Yes 

D Yes 
Yes 

17 Yes 
L7 Yes 

c7 Yes 
D Yes 
a Yes 

Yes 

1 
1 
I 
I 
I- 
I 

~- 

I' 
1 
I 
I 
I 
I 
I 
I 
I 



I 
I 

I 

INTERPOLL LABORATORIES, INC. 
(6 1 2) 786-6020 

EPA Method 2 Field Data Sheet 

I I 
Temp. ,Weas. Device & SIN: b u J  %- m7- 24 Time End: HRS 

Drawing o i  Test Site 

Cross-section Elevation 
View 

c 
c 

I 

! 

I 
I 

H I1 I I  I I I II 

I I 1-1 
I I ll 



INTERPOLL LABORATORIES, INC.  
(61 2)  786-6020 

Weight (8) 
~ 

Final Tare Difference 

si3 ./ Y 7  7 2-7 

~ 

/ 5 y  7 /$2d a 7  

~ ~ ~ ~ . : ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ . ~ ~ ~ ~ ~  ...: '.>... 2.5 x .Y.% *Y%*. .... v.......... 5- r/ 

Interpol1 Laboratories EPA Method 5/17 Sample Log Sheet 

/ L, P.- /&&*-l',. Dare T--./o.' j l  Tesr . 5-' Run 
/ z.- No. of traverse points 

Filter type: 4 4  

Job 
Source /&+-=-,c IC.& 
Method do// Filter holder: '"A4 
Sample Train Leak C h e c k  

Pretest: s 0.02 cfm at I5 in. Hg. (vac) @ 
post test: o g c h  at /L- in. ~ g .  (vac) d 

Particulate Catch Data: 

Yo. of filters used: Recovery solvent(.s) 

No. of probe wash bottles: 
Sample recovered by: 

1 
1 
P 
I 
I 
I 
I 
I 
1 

I 
I 
I 

I 
I 
I 

~ 
~ 

i 

a 

S / N  of 0: Analyzer used to monitor train outlet: /! I 
I Z~09X:\STACK\WP\METHODS\S-OOJ6RR 

n-in 
I 





INTERPOLL LABORATORIES, INC. 
(61 2) 786-6020 

Final Tare 

'/ 7f 

/5-3 A / r / o  

Interpol1 Laboratories EPA Method 5/17 Sample Log Sheet 

Difference 

2 5- 

a a  

5 Run 2. - 
Job Lf.-. /n >%%'A!L Date '3.94 Test 
Source &etii-~:. .7c*& No. of traverse points /L. 
lCLethod CO I ! Filter holder: Filter type: "?A 
Sample Train Leak C h e c k  

pretest: 5 0.02 c h  at i j  in. Hg. (vacj a 
post test: e cfin at 1 I in. Hg. (vat) 'd 

Particulate Catch Data: 

No. of filters used: 

4- 

No. of probe wash bottles: 
Sample recovered by: 

Integrated Gas Sampling Data: 

Bag Pump No. 22 /3 Box No. 3 Bag No.- 

Pretest leak check d 0  cdmin at /d in. Hg. 

z 
44 L Bag Material: Slaver Aluminized Tedlar Size: - 

Time start: JO 5 s (HRS) Time end: 7 /  3,' (HRS) 
Sampling rate: U / d  0 ccimin Opentor: 5/J 

// S M  of 0: .Analyzer used to monitor train outlet: 

I ?j09j-G:\STACK\WP\METHODS\S-OOJ6RR 

0-12 

! 

I 

1 1 .i 

I 

I 
I 
1 
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INTERPOLL LABORATORIES, INC. 
(6 121 786-6020 

Interpoll Laboratories EPA Method 5/17 Sample Lo, = Sheet 

Date 5 4 2 . < W  Test Run 3 
No. of traverse points , I-.. Job L7- b- 

a. ,<&L Source & 
k[ethod OS Filter holder: Filter type: 45- 
Sample T n i n  Leak C h e c k  

pretest: 5 0.02 cfm at 15 in. "5. ( v a c d  
post test: 0- cfm at 1 ;c in. Hg. (vat) 

Particulate Catch Data: 

No. of filters used: 

& 

Recovery solvent(s) 

e,- 

No. of probe wash bottles: 
Sample recovered by: 

Condensate Data: 

~~ 

Weight (g) 

Final Tare Difference 

Impinger No. 1 

Impinger No. 2 [/ 7Y x' 

I 
I 

Integrated Gas Sampling Data: 

Bag Pump No. a. i3 Box No. 3 7 Bag N 0 . L  

Pretest leak check: DcY cdmin at ' 19- in. Hg. 
Bag Material: 44 L 5-laver Aluminized Tedlar Size: - 
Time start: 2 J &/% (HRS) Time end: Z W 5  (HRS) 

SN of 0: Analyzer used to monitor train outlet: 

Sampling rate: "/O 0 cu'min Operator: </5 

// 
I lj09jC.\ST~CK\WP\~ETHODS\S-OOJ6RR 

D-14 

I 
1 
I 
- 
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INTERPOLL LABORATORIES, INC. 
(61 2) 786-6020 

EPA Method 2 Field Data Sheet 
b., 

, &alSsouca,#4/,-u 7 

Source 

Stack Dimen. 3 g C I N .  

IN.HC 
Manometer rE3 Reg. Exp 

Static Pressure - /.so IN.WC 

wg RundDate S - - / ~ - Y ~  

O F  Wet bulb O F  

aElec. 
c Barometric Pressure 2 ,$?a 

Operators 
Pitot No. c. ! 3 L / D  

K&.”&,$/, P 4 C  - 4, N E  vu r! 

Drawing of Test Site 

Cross-section 
View 

(19. - A  

Elevation 
View 

i II I I II I I 

Time End:///< H RS I 
R or nothing - reg. manometer: S - expanded; E - electronic 

Temp. ,Meas. Device & SIN: &77-3.# 

032594G.LTACK\WP\FORMS&-392.1 

~ ~ ~ ~~ 

E - 1  



INTERPOLL LABORATORIES, INC. 
(61 2) 786-6020 

Interpol1 Laboratories EPA Method 5/17 Sample Log Sheet 

Job L ///,<90& / 4 Date 5--/~'-f$est 3 Run 1 
Source 

Sample Train Leak Check  

''C '' P&QL s rB,& No. of traverse points s q  
+Llethod 3- Fiiter holder: 5""drrr Filter type: -t/,-&+ss- K/&L 

Post test: #- cfm at 
Pretest: s 0.02 cfin at 

Particulate Catch Data: 

No. of filters used: Recovery solvent(s) 

&ketone 
Bothefls) 

/ 
No. of probe wash bottles: 
Sample recovered by: E 7 r  

co 

Integrated Gas Sampling Data: 

Bag Pump No. 22/4 
Bag Material: Slaver Aluminized Tedlar 
Pretest leak check: (D 

Time start: // / /  
Sampling rate: 444 

SM o f  0, Analyzer used to monitor train outlet: 

E-2 

Box No: Bag N 0 . L  
Size: a 
(HRS) Time end: /% // (HR-9 
cctmin Operator: / 

cclmin at in. Hg. 

3 
I ?30934:\STACK\WP\METHODS\S-0046RR 

P 
I 
I 
1 
I 
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I 
1 
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I 
I 
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INTERPOLL LABORATORIES, INC. 
(61 2) 786-6020 

Interpol1 Laboratories EPA Method 5/17 Sample Log Sheet 

Sample Train Leak Check: 

Pretest: s: 0.02 cfm at 15 inpIg .  (vat)' Post test: & cfm at IJ In. Hg. E c j  :% 
Particulate Catch Data: 

No. of filters used: Recovery solvent(s) 

No. of probe wash bottles: 
Sample recovered by: 

a c e t o n e  
Oother(s) 

/ 
6-7- 

co 

Integrated Gas Sampling Data: 

Bag Pump No. 2 
Bag Material: Slaver Aluminized Tedlar 
Pretest leak check: 
Time start: 
Sampling rate: 

S / N  of 0, Analyzer used to monitor train outlet: 

=$e 
2 Box No. 7 BagNo.- 

44 L Size: - 
cclmin at /y in. Hg. 
(HRS) Time end: (ms) 
cdrnin Operator: F7- 

7 

P 
It 
I 
1 
I 
I 
I 
I 
1- 
I 
I 
1 
I 
I 
I 
I 
I 

~ 

2 

l23093-G:\STACK\W\METHODS\S-O046RR I 
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INTERPOLL LABORATORIES, INC. 
(61 2) 786-6020 

I '  
I 
I- 
I 

Interpol1 Laboratories EPA Method 5/17 Sample Log Sheet 

Job I U  L A  DateJ?/.-/b-$dst 3 Run 1 
.L ST&K No. of traverse points S?q 

>lethod ,r dl te r  holder: '/'' 6 & s s  Filter type: r' " G(P T,c //&A, 
Sample Train Leak C h e c k  

Pretest: 5 c.07 cfm at 15 i 
Post test: cfm at i in. Hg. (vac)&- 

Particulate Catch Data: 

Hg. (vac)?d 

No. of filters used: 

I; s-76 
Recovery solvent(s) 

qacetone 
0 other(s) 

/ - No. of probe wash bottles: 
Sample recovered by: r T  

Condensate Data: 

Weight (g) 

Final Tare Difference 

Integrated Gas Sampling Data: 

Bag Pump No. ,7J& Box No. /7 Bag No.- 3- 
44 L Bag Material: 5-laver Aluminized Tedlar Size: - 

Pretest leak check: @ cclmin at y c  in. Hg. 
Time stan: i 444 (HRS) Time end: / r v7  (HRS) 
Sampling rate: A cdmin Operator: t-7- 

SR.I of 0: Analyzer used to monitor train outlet: 3 
123093-G:\STACK\WP\METHODS\S-O046~ 

E- 6 
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I 
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I I n t e r p o l 1  Labora tor ies  
(612)786-6020 

I 
, I  I 

EPA Method 7 Sample C o l l e c t i o n  
F i e l d  Data Sheet 

Job 4 p M l c ?  c dc.c Date s--/O - 9 4  Bar. Pressure&,-gLTN.HG. 
Tes t  Locat ion  3 Fuel Type Sample T r a i n  No.&/ 

/ 

Technic ian Q[+ Pump NO. a? /)r 

Leak Rate 
~ 0 . 4  IN.HG./MIN. 

a Yes a No 

D Yes ff No 

fl Yes D No 
Yes L7 No 

D Yes 0 No 
ff Yes ff No 

D Yes ff No 
D Yes ff No 

a Yes ff No 

Yes ff No 
D Yes ff NO 
D Yes ff No 
ff Yes 0 No 

a Yes ff No 
a Yes ff No 
ff Yes E? No 

I 
1 
I 
I 
1- 
I) 
I 

1: 
I 
I 
I 
I 
I 
1 

- 

il 



INTERPOLL LABORATORIES, INC. 
(61 2) 786-6020 

Interpol1 Laboratories EPA Method 5/17 Sample Log Sheet 

Job /SS/Z.p Date 5 = / 8 - > ’ 4 e s t  L Run / 
Source ,’& “P/+/ S r p r k  NO. o i  maverse points ~7 4 
.Method Suu// Filter holder: - 
Sample Train Leak C h e c k  

Filter type: - 
?;etest: s 0.02 cfm at IS in. Hg. (vac) ,L% 
Post test: 4 cfm at -. Hg. (vac) 

Particulate Catch Data: 

Yo. of filters used: Recovery solvent(s) 

No. of probe wash bottles: 
Sample recovered by: 

.. cc 

Oacetone 
@other(s) Mrc L ; L  

iensate Data: 

Weight (g) 

Final Tare Difference 
I 

Impinger NO. 1 

Impinger No. 2 Z d D  /o 
1 

Impinger No. 3 1 1 1  
Condenser 

Desiccant /4-3 /L/ 

Integrated Gas Sampling Data: 

Bag Pump No. #?2& Box No. 7 Bag No.- Y 
Bag Material: Slaver Aluminized Tedlar Size: 44L 

Sampling rate: - cc/min Operator: L 
Prerest leak check: cdmin at /c in. Hg. 
Time start: /K46 (HRS) Time end: 7 (HRS) 

S17.r of 0: Analyzer used to monitor train outlet: 3 
1~:09:.G:\ST~CK\WP11METHODS\S~~O~6~ 



i 
i =.- .,., - ."ji 

E-10 

I 
I 
1 
I 
I 
t 
1 
I 
I 
I 
I 
I 
I 
I 
t 
I 
I 



INTERPOLL LABORATORIES, INC. 
(61 2) 706-6020 

Final Tare 

Interpol1 Laboratories EPA Method 5/17 Sample Log Sheet 

Difference 

/q 
-2f 

&/G$ nlr / A  Date g-*/d-/hest 4 Run 2 
Job A/!/ No. of traverse points A +  Source ~'P*~L+&zL S p ?  
Method Sdg//FiIter holder: - Filter type: 
Sample T n i n  Leak C h e c k  

-. 

Pretest: < 0.02 cfm at 15 in. Hg. (vac) &- 
Post test: cfm at / A  in. Hg. (vac) 

Particulate Catch Data: 

No. of filters used: Recovery solvent(s) 

Xo. of probe wash bottles: 
Sample recovered by: 

7 Bag No.- w Bag Pump No. 8S.k Box No. 

Pretest leak check: cumin at / A  in. Hg. 

Sampling rare: cumin Operator: 

SN of 0: Analyzer used to monitor train outlet: 

- .  44 L Bag Material: Slaver Aluminized Tedlar Size: - 
Time stan: ' 2 2 9  (HRS) Time end: .e (HRS) 

3 
I?jO93-G:\STACK\WP\METHODS\S4046~ 
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I! 

~ 

Weight (8) 

Final Tare Difference 

/ A  

/3 

'29 
P 

INTERPOLL MBORATORIES, INC. 
(61 2) 786-6020 

Interpol1 Laboratories EPA Method 5/17 Sample Log Sheet 

Date <-/I- Y A e s t  d R u n . x  
NO. of traverse points - 
Filter type: .3//.4 

;ob - & f k < / S / , L D  
S a m e  
Method *///Filter holder: && 
Sample T n i n  Leak C h e c k  

"E ,, 

1 

Pretest: s 0.02 cfm at 15 in. HS. (vac)-W 
Post test: a cfm at A9 in. Hg. (vac 

No. of probe wash bottles: 
Sample recovered by: 

Recovery solvenr(s) 

@acetone 
EiQcher(s) .MH ci 7 

LixL 
/ 

v 



I- I- Y 

L 

E-14 
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I NTERPOLL LABORATORIES, I NC. 
(6 12) 786-6020 

EPA Method 2 Field Data Sheet 
Drawing of Test Site 



INTERPOLL LABORATORIES, INC. 
(61 2) 786-6020 

Interpol1 Laboratories EPA Method 5/17 Sample Log Sheet 

k 1 p , / A 1 > 5 d J  DateS'/O ' qYTest Run 1 Job I,. M I 

Source 'D' dfl'/,+- /d'LLh No. of traverse points 2.Y 
Method < 6Iter holder:- Fi Iter type: q" G r K .  

- 

Sample Train Leak Check: 

Pretest: 1; 0.02 cfm at 15 in. Hg. jvac) @ 
Post test2 ~ c f m  at I 

Particulate Catch Data: 

No. of filters used: 

in. Hg. (vac) ,@ 

Recovery solvent(s) 

No. of probe wash bottles: 
Sample recovered by: 

Condensate Data: ~ 

Weight (9) 

Final Tare Difference 

J-/O /3- 

/ 933 073 

Box No. zg BagNo.- / 

(HRS) Time end: /LIZ (HRS) 
cclmin Operator: /h I / ( 4 A ? ?  

2 9/4 
5-laver Aluminized Tedlar Size: 

B ccfmin at I 5- in. Hg. 

9 

Integrated Gas Sampling Data: 

Bag Pump No. 
Bag Material: 
Pretest leak check: 
Time start: 
Sampling rate: 

S/N of 0, Analyzer used to monitor train outlet: 

I ?3093C:\ST.4CK\WP\ME~ODS\S-0046RR 

E-I6 
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INTERPOlL LABORATORIES, INC. 
(6 12) 786-6020 

Final Tare 

Impinger No. 1 

Impinger No. 2 

Impinger NO. 3 

Condenser 

Desiccant /F.. 

Interpoll Laboratories EPA Method 5/17 Sample Log Sheet 

Difference 

36 

z /  

A ,  ?. /Al l*  ( f l W l 4 .  A I '  Date 5 v 0 9 ~  Test Y Run a - 
Job 
Source t i  D 0 8Ud.V f J  4-:< .i, No. of traverse points %f 
Method 5- Filier hoider:& Filter type: g < *  G / F  
Sample Train Leak C h e c k  

Pretest: s 0.02 cfm at I 5  in. Hg. (vac) 
post testCU*cfm at ) t in. Hg. (vac) 

Particulate Catch Data: 

No. of filters used: Recovery solvent(s) 

401 7 Mcetone  
- 

@ Q t M S ) L  

No. of probe wash bortles: 
Sample recovered by: 

Integrated Gas Sampling Data: 

Bag Pump No. 2 9P Box No. Bag N o . 2  
44L Bag Material: Slaver Aluminized Tedlar Size: - 

Pretest leak check 8 cdmin at /r in. Hg. 

Sampling rate: 4i6 cdrnin Operator: A.  dad .w 
Time start: 13 00 (HRS) Time end: Y O  3 HRS) 

S i N  of 0: Analyzer used to monitor train outlet: 9 

P 
I 
I 
I 
I 
I 

I 





INTERPOLL LABORATORIES, INC. 
(6 12) 786-6020 

Interpoll Laboratories EP.4 Method 5/17 Sample Log Sheet 

Job , i7. / M.t<&. M r Date r./D %'Test Run 3 
Source ' 0 ' D ) - u c r  />3 -  1' &I No. of traverse points '4 
Method 5- F/ilter holder:- Filter type: ~''6 IF  
Sample Train Leak C h e c k  

pretest: s 0.02 c h  at i5 in. Hg. (vat) 

Particulate Catch Data: 

No. of filters used: Recovery solvent(s) 

G5cerone 
@the<s) A e L  I, 

6 r7-7 

No. of probe wash bottles: I 
Sample recovered by: & I(&.uA!4 1 C d - t  /L. A J J r r r w r i  er 

Condensate Data: 

Integnted Gas Sampling Data: 

Bag Pump No. 
Bag Material: 5-laver Aluminized Tedlar Size: 
Pretest leak check: cdmin at W?? in. Hg. 

Sampling rate: vao 

2 9  4- Box No. 23 Bag No.- 3 

Time start: A (HRS) Time end: / r  n (HRS) 
cdmin Operator: 

4 S / N  of 0, Analyzer used to monitor train outlet: 

I3309 j-G:\STr\CK\WP\METHODS\S-OOJ6RR 
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I n t e r p o l 1  Laborator ies 
(612) 786-6020 

Tes t  
Run Flask Time 

P o i n t  No. (HRS) 
No. 

I 

Flask 

( F) 
Vacuum Tgmp - 

(1N.HG.) 

I 
EPA Method 7 Sample Co l l ec t i on  

F i e l d  Data Sheet 

Bar. Pressure2ZG. x$-IN.HG. 

Date+ Sample T ra in  No. &j& 1 Job L - f - f l / - U ' L p -  
Test Location&~~%!=PV~< Fuel Type 

Technician 9 /& Pump No. J? K 

Leak Rate 
(0.4 IN.HG./MIN. 
__ 

Yes G' No 8 Yes ff No 

Yes D No 
Yes fl No 
Yes u No 

Yes fl No 
Yes U No 
Yes L7 No 

Yes No 
PQ Yes D NO 

Yes No 3 Yes ff No 
Yes No 

a Yes No 
n Yes a No 

Yes No 
ff Yes No 

Yes D NO 
Yes R No 

Yes No 
Yes a No 

fl Yes U No 
n Yes ff No 
ff Yes D No 
ff Yes No 

Yes D No 
a Yes ff No 

8 
24 

1 -  
2 -  
3 .  

5 .  

7 ,  
a 
9 ,  

4 

6 .  

10 
11 
12 
13 

14  

15 
16  

17 

18 
19 
20 
21 
22 
23 
24 

25 
26 
27 

5-26 
E-22 
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I * /J r y 4 4 -  / S A &  xurce 
Test > dun4Date  5 - / O  *?'/ 

i .  

fl&ros;;+;tion Elevation 
View 

! 

Temo. Meas. Device & SIN: 
I 
I 

Time End: HRS 

Distance 
From End of Pon (IN.) Temp. oi Cas l"R 

From Stack 
Diameter 

032594-C:CiTACKlWP\FORMSiS-392.1 
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INTERPOLL LABORATORIES, INC. 
(61 2) 786-6020 

Final Tare 

lmpinger No. 1 

Impinger No. 2 

Impinger No. 3 

Condenser 

Desiccant /+7 

Total ~ ~ ~ & g $ ~ % s s K $ $ ? $ y $ ~ $ $ $  

Interpol1 Laboratories EPA Method 5/17 Sample Log Sheet 

Difference 

-3 7 
I-/ 

q P  

Job A .  ?, / /%1.>50u I * ,  /fa r DateJ--'/o YY Test 7 Run 
Source A />044-- /s CWA No. of traverse points 2 !! 

Sample Train Leak Check: 

Preresr: < 0.02 cfm at l j  in. Hg. (vacj @ 
post r e s t L e . J ' t c h  at / I/ in. ~ g .  (vac) I% 
Particulate Catch Data: 

Yo, of filters used: 

I ,  

hferhod CO // Filter holder: &A Filter rype: - 
Recovery solvent(s) 

Oacetone 
' + x h e r ( s ) A C / ,  

Yo. of probe wash bottles: 
Sample recovered by: 

E-24 
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INTERPOL1 LABORATORIES, INC. 
(6 12) 786-6020 

Interpol1 Laboratories EPA Method 5/17 Sample Log Sheet 

,?. / A ? ~ ~ > ~ J ~ .  M r D a t e 1  - /d  ‘Y4 Test ? Run z 
Source ‘I)’ 4 ,r( PA. &A No. of traverse points A?/ 
Method I /  Fiher h o l d e r : . h  Filter type: L 

Post test: &- cfm at .A In. Hg. 

Job 

Sample T n i n  Leak C h e c k  

Pretest: 5 0.02 cfin at 15 in. Hs. (vac) 

Particulate Catch Data: 

No. of filters used: Recovery solvent(s) 

Oacetone 
p t h e r ( s )  /2, eC/, . 

No. of probe wash bottles: 
Sample recovered by: 

Condensate Data: 

Weight (g) 

Final Tare Difference 

Y,9 

Desiccant / 3 g 3  % -  

I I !I 

Integrated Gas Sampling Data: 

Bag Pump No. Z Q 4  Box No. 23 BagNo.- L 
44L Bag Material: 5-laver Aluminized Tedlar Size: - 

Time stan: A 
Sampling rate: YdO 

cdmin at W in. ~ g .  
(HRS) Time end: a L o G  (HRS) 
cclmin Operator: A, / L = d . L  W 

Pretest leak check: 0 

SM of 0, Analyzer used to monitor train outlet: 

I2309jC:!STACK\WP\MODS\S-OOJ6RR 
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INTERPOLL LABORATORIES, INC. 
(61 2) 786-6020 

Interpol1 Laboratories EPA Method 5/17 Sample Log Sheet 

Job I .  JMrJsoJI4,  A r Date t r o  -W Test 3 Run -3 
Source -,>‘9/4.4-/ /&.d No. of traverse points ZY 
Method O O / /  F h e r  holder: rT/Q Filter type: -e& 
Sample T n i n  Leak C h e c k  

Pretest: 5 0.02 ctin at IS  in. ~ g .  (vacj i&’ 
Post test: C-DtCfk at I ‘f in. Hg. (vac)k? 

Particulate Catch Data: 

No. of filters used: Recovery solvenr(s) 

No. of probe wash bottles: 
Sample recovered by: 

Condensate Data: 

Wet& (8) 

Final Tare Difference 

3 7  
Impinger No. 3 

Integrated Gas SampIing Data: 

Bag Pump No. x 5 A  Box No. 23 BagNo.- 3 
Bag Material: 5-laver Aluminized Tedlar Size: 44L 

Time stan: A 
Sampling rate: U O D  

Pretest leak check: & cclmin at 1 Q in. Hg. 
(HFS) Time end: 1 ?V/L/ (HRS) 
cdmin Operator: A,db-l i (U 

SN of 0: Analyzer used to monitor train outlet: 9 

E-28 
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P INTERPOLL LABORATORIES, INC. 
(61 2) 786-6020 

EPA Method 2 Field Data Sheet 
Drawing of Test Site 

Source ,Vd/FH /?A&- ;7RvnA Cross-section Elevation 
Job 

Test 
Stack Dimen. 

A f/m ,c s&zc/h 
S m G L  

/d 
A 

Dry Bulb O F  Wet bulb O F  

Operators 4 Z Z w 0 / / X e  .-4n/ a e  
, D;+ne I , Y L  vo, 2-? .v- 4 C" % q  

j\\anomerer W e g .  c! Exp OElec. 
Barometric Pressure Z4,7( IN.HC 
Static Pressure c t 7 r  IN.WC 

4 I 
I' I 1 

Velocity 

Traverse Distance 
Poinr From Stack Distance 

Wall (IN.) From End o i  POR (IN.) 

Temp Meas Device 9r SIN 

R or nothing - reg. manometer; S - expanded: E - eleffronic 

0325946:iSTACK\WP'SORMSiS-392. 
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INTERPOLL MBORATORIES, INC. 
(61 2) 786-6020 

Interpol1 Laboratories EPA Method 5/17 Sample Log Sheet 

Job ///A/ S rd C L ' ~  Date +- - /Lgdes t  4 Run / 
*'x No. of traverse points 22 D Source AGKTN r' /e B 1 . J  

Filter type: Method Sd@// Filter holder: A//+ dLL 
Sample T n i n  Leak C h e c k  

Pretest: 5 0.02 cfm at 15 in. Hg. (vac 
Post test: & ciin at 

Particulate Catch Data: 

Yo. of filters used Recovery solvent(s) 

iLhrher(s) 
N,& Eacetone 

30. of probe wash bottles: 
Sample recovered by: 

Condensate Data: ~ 

Weight (9) 

ci7 r 36 
Tare .Difference Final 

Ptr.7 / L / L J L /  1 3  

Y 4  

294 Box No. z 9 Bag N 0 . L  
Slaver Aluminized Tedlar Size: J4L 

cdmin at in. ~ g .  
(HRS) Time end: # S / 5 /  (HRS) 
cdmin Operator: F7- 

Integrated Gas Sampling Data: 

Bag Pump No. 
Bag Material: 
Pretest leak check: 
Time stan: 
Sampling rate: 

I > S/N of 0: Analyzer used to monitor train outlet: 
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INTERPOLL WBORATORIES, INC. 
(61 2) 786-6020 

Interpoll Laboratories EP.4 Method 5/17 Sample Lo, 0 Sheet 

Date !f-//-f.dest ./ Run *- 
< ~ H L L  No. of traverse points z- d 

Method Filter type: A ! !  
Source 

Sample Train Leak Check 

Preresr: 5 0.02 cfm at 15 in. Hg. (vac) 0 
?ost test: - cfm at in. Hg. (vac) 0 

Particulate Catch Data: 

Yo. of filters used: Recovery solvent(s) 

Facetone 
E other(s) 

Yo. of probe wash bottles: 
Sample recovered by: 

ensate Data: 
It 

Weight (9) 

Final Tare Difference 
I 

7- T 7  

Desiccant 5493- /J7/ 

Integrated Gas Sampling Dam: 

Bag Pump NO.  2- Box No. z 9 B a g N o . 2  

Pretest leak check: d cdmin at / in. ~ g .  
(HRS) Time end W-W 

Sampling rate: Y&' cdmin Operator: 

aag Material: Slaver Aluminized Tedlar Size: 44L 

e- Time start: 

S/N of 0: Analyzer used to monitor train outlet: 

E-33 
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INTERPOLL LABORATORIES, INC. 
(61 2 )  786-6020 

Final Tare 

;Lf< ZCFQ 

/q73 / v5-7 

Interpol1 Laboratories EPA Method 5/17 Sample Log Sheet 

Job / /AA/CfOal A. DateJ--d-S(ifest 1 ./ i u n  3 
Source ’4.dATP / / d  D / v F /  sTkK yo. of traverse points ;Lo 
>Lethod S’d8lril Filter holder: A/ A Filter we: A’ A 
Simple Train Leak C h e c k  

Pretest: s 0.02 cfm at l j  in. ~ g , .  (vac) &- 
Post test: 4 cfm at & in. Ho,. (vac) 1% 

Pwticulate Catch Data: 

Yo. of filters used: Recovery solvent(s) 

Oacetone 
Gother(s) 

Difference 

93- 

/ L  

Integrated G i s  Sampling Data: 

Bag Pump NO. 2SA- Box No. 2s Bag N o . 3  
Bag Material: 5-laver Aluminized Tedlar Size: 44 L 
Pretest leak check: & cdmin at -I* in. Hg. 
Time start: (HRS) Time end: (HRS) 
Samplins rate: 4&’ cdmin Operator: 

5 SM of 0: Analyzer used to monitor train outlet: 

E-35 
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INTERPOLL LABORATORIES, INC. 
(61 2) 766-6020 

EPA Method 2 Field Data Sheet 
Drawina of Test Site 

Cross-section lob A , ? b  / /ultJrnJkc, ~zll r 
Source BJ-* Prc. I L A z d  
Test / b  RungDafe c ' - / Z - T Y  
Stack Dimen. -IN. 

Manometer Reg. 0 Exp OElec. 
Barometric Pressure W ?  r IN.HC 
Static Pressure 
Operators -64 ! ! L d I *  * 4' !& 

Dry Bulb JQS O F  Wet bulb "F  

r IN.WC - 
Pitot No. r . t v - l /  C, 1 -  

Elevation 

It 

I 
1 
1 
b 
I 

From End of Pan (IN.) i2 
I 
4 -  
8' 
I 
.c 
d' 
I 
1 
3 
J 

R or nothing - reg. manometer; S - expanded; E - electronic 

E-3a 



INTERPOLL LABORATORIES, INC. 
(6 1 2) 786-6020 

Interpol1 Laboratories EPA Method 5/17 Sample Log Sheet 

Pretest: s 0.02 cfm at 15 in. Hg. (vac) + 
Post t e s t b a c f m  at 2 in. Hg. (,a,)'@ 

Particulate Catch Data: 

No. of filters used: Recovery soivent(s) 

No. of probe wash bottles: 
Sample recovered by: 

Condensate Data: 

Weight (g) 

Final Tare Difference 

TH 
7G4+- 3a 

Integrated Gas Sampling Data: 

Bag Pump No. 6774 
Ban Material: 5-laver Aluminized Tedlar 

E' 
/63d 

L - 
pretest leak check: 
Time start: 
Sampling rate: 

Box No. 
Size: 
cclmin at 
(HRS) Time end: 
cc/min Operator: 

3 SN of 0: Analyzer used to monitor train outlet: 

lI3093-G:\STACK\WP\METHODS\S-O046RR 
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INTERPOLL LABORATORIES, INC. 
(61 2) 786-6020 

Interpoll Laboratories EPA Method 5/17 Sample Log Sheet 

Date f . / L  -W Test /d Run -L 
No. of traverse points Lo 

Job 

Method*' Filter hold&:& Filter type: 7 ,  I 

Sample Train Leak Check: 

L # ? * / / M  / s 5 0  c/ I ,  &j- 
Source I 2 P #  D,n - , / JM t ,  

Post tesr&&'cfin at 
Pretest: s 0.02 cfm at 

Particulate Catch Data: 

No. of filters used: Recovery solvent(s) 

No. of probe wash bottles: 
Sample recovered by: 

$acetone 
Oother(s) 

-_ Condensate Data: 

Weight (8) 

Final Tare Difference 

3-g{ - V D  .Y / 

/f-2 7 / F / b  / /  

Integrated Gas Sampling Data: 

.Bag Pump NO. 

Pretest leak check: .A cdmin at 7 0  in. Hg. 

Sampling rate: 4 0-r3 cdrnin Operator: 

zL4 z zc/ Bag No.- Box No. - 
Bag Material: 5- laver A I urn in ized Ted Iar Size: 44 L 

Time start: /P, I L (HRS) Time end: 14 /s- ' (HRS) 

s/N of 0: Analyzer used to monitor train outlet: 3 
123093-G:\STACK\WhMETHODS\S-0046RR 





INTERPOLL LABORATORIES, INC. 
(61 2) 786-6020 

Interpoll Laboratories EPA Method 5/17 Sample Log Sheet 

Condensate Data: - 
Weight (g) 

Final Tare Difference - 
5-1 7 9 6  J-1 

- 

1 3 9 8  J37 6 / B  

6-/ sx<  ..... ..,, v...x.y.. .. -...,,\:<.:.x+~~y+>y 3 Total ~~~. :~ :~ :~~:~ :~ . :~ ;~ :~~:~~. .~~~. .~ , , . :~  

Date r*/I%+ Test /6 Run 3 Job L t ? . / 4 % ' , ~  MI' 

Method < Filter holder:* Filter type: 
Sample Train Leak Check: 

Pretest: s 0.02 cfm at 15 in. Hg. (vac) 

No. of traverse points Source ~ n x k  9- D <f  7% 

post t e s G e t c f m  at _3 in. Hg. 

Particulate Catch Data: 

No. of filters used Recovery solvent(s) 

No. of probe wash bottles: 
Sample recovered by: 

ppdcetone 
Oother(s) 

Integrated Gas  Sampling Data: 

ZL# Box No. z? BagNo.- 3 Bag Pump NO. 

Pretest leak check: 0 cclrnin at -Lo in. Hg. 

Sampling rate: Q0-0 cc/min Operator: &/ 

Bag Material: 5-laver Aluminized Tedlar size: a 
Time stan: /Yc/ 3 (HRS) Time end: 7 . 0 -  

3 S/N of 0: Analyzer used to monitor train outlet: 



I- 

I .  _. 
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INTERPOLL UBOIWTORIES, INC. 
(6 12) 786-6020 

EPA (Method 2 Field Data Sheet 
Drawing oi Test Site - - 

Cross-section Elevation 
4 4 View View 

Distance 
From End o i  Po12 (IN.) Velocity Temp. of Cas ('Fl 

II I 

I 

Temp. Meas. Device & SM: pD 7- 3 t 1 p Time End: @@HRS 11 
i7 or nothing - res$ manometer: S - expanded; E - electronic 

I [  
t-43 
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INTERPOLL LABORATORIES, INC. 
(6 12) 786-6020 

Interpol1 Laboratories EPA Method 5/17 Sample Log Sheet 

Job L.?, ,/ , , Z l f J f O .  A T  D a t e X - n + Y  Test /J- Run / 
Source 5d-yh Pic. 9 m w , / f U  NO. of traverse points 2 0 

Sample Train Leak Check: 

Pretest: s 0.02 cfm at 15 in. Hg. (vac) @ 
post t e s t : & e k f m  a: 9 in. !-!g. (vac) DP 

Particulate Catch Data: 

No. of filters used: 

Method D O / /  Filter holder:& Filter type: k4- 

- 

Recovery solvent(s) 

No. of probe wash bottles: 
Sample recovered by: 

Condensate Data: 

Weight (g) 

Final Tare Difference 

c / 7  L 

7 0  I 13 

Integrated Gas Sampling Data: 

Bag Pump No. ZY 4 

Time start: A 
Bag Material: 5-laver Aluminized Tedlar 
Pretest leak check: 

Sampling rate: UOV 

S / N  of O? Analyzer used to monitor train outlet: 

Box No. E Bag N o . 1  
44 L Size: - 

c c h i n  at 20 in. Hg. 
(HRS) Time end: 9& 4 (HRS) 
cc/min Operator: d-I!L-&J 

Y 

E-46 





INTERPOLL LABORATORIES, INC. 
(61 2) 786-6020 

Interpol1 Laboratories EPA Method 5/17 Sample Log Sheet 

LQ?. /4 z Job l J I d  L, A T  Date p-/I-?VTest />' Run 

Method 007 /  Filter hold&: b A  Filter type: 
Sample Train Leak C h e c k  

Pretest: < 0.02 cfm at 15 $. Hg. (vac) @ 
Post t e s z u z f m  at 

Source ~ d - t 4  P p a  D",~X/ No. of traverse points Lo 

in. iig. (vac)? 

Particulate Catch Data: 

No. of filters used: Recovery solvent(s) 

Oacetone 
p t h e r ( s )  

No, of probe wash bottles: 
Sample recovered by: 

Condensate Data: 

/ 
4 t  I /fd- 

.. . 
Weight (9) 

Final Tare Difference 

Y73 36 

Integrated Gas Sampling Data: 

Bag Pump No. w 4 Box No. t Y  B a g N 0 . Z  

Pretest leak check: n cdmin at 20 in. Hg. 
(HRS) Time end: d435 (HRS) 
cc/min Operator: -1 , 

A. 

44 L Bag Material: 5-laver Aluminized Tedlar Size: - 
Time start: A 
Sampling rate: Y e 0  

S / N  of 0, Analyzer used to monitor train outlet: 

I?j093-G:\STACK\WP\ME~ODS\S-0046RR 
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INTERPOLL LABORATORIES, INC. 
(61 2) 786-6020 

Condensate Data: ~ 

Weight (8) 

Tare Difference 

Yd 9 q 8  ~ 

f ,TO / . 

Total w.m%%@%%@%m@a A3 

Interpoll Laboratories EPA Method 5/17 Sample Log Sheet 

Date J-/J-?(/Test /r Run 3 
Job L. ?*,/Ads&; fL  J2! u j’y.cA t!- No. of traverse points w Source -.SO .x4 i’ 
> l e t h o d d F i I t e r  holder: ’ Filter type: /I/r 
Sample Train Leak C h e c k  

Pretest: < 0.02 cfrn at IS in. Hg. (vac) Q’ 
post t e s t : J e i %  at i o  in. Xg. (YZC) 

Particulate Catch Data: 

No. of filters used: Recovery solvent(s) 

&A 

No. of probe wash bottles: 
Sample recovered by: 

E-50 
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1 
I 

Bar. Pressure 7h.6 IN.HG. I 
Sample Train No. GLU< 

Interpol 1 Laboratories 

EPA Method 7 Sample Collection 
Field Oata Sheet 

(612)786-6020 

o c l r  A Date s - 1  Z - Y f  Job L P  MIS& 

Test Location &F OfvE& Fuel Type 
r -  

j q ,  - A c k  Technician g d  Pump No. 27rd 

24 
25 
26 
27 

0 Yes D No 

U Yes D No 
\ a Yes D No 

a Yes L3 No 

- , 

I 
1 
I 
I 
I 
i 

- 
~ 

I 
II 
I 
I 
I 
I 
I 
I 
I 



I 
1 

I - 
Elevation Cross-section 

View View 

INTERPOLL LABORATORIES, INC. 
(6 12) 786-6020 

EPA Method 2 Field Data Sheet 
Drawinn of Test Site 

lob * I  /J s o d  I , .  &I r 
Source 

Stack Dimen. 9 IN. 
108 O F  Wet bulb O F  Dry Bulb 

Manometer @ Reg. u Exp GElec. 
Barometric Pressure U.7f  IN.HC 
Static Pressure - / t  1 IN.WC 

L-+a P , e  P,, / ( ? L A  
Test / ?  RungD&e T , - / L  - rY 

- 

Operators &, ~ J Y  4- 4. / u J r r ~ c / -  
Pitot No. 7-4 4l-q c, . eJ/ 

032594-G:\STACK\WP\FORMS\S-392.1 
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INTERPOLL LABORATORIES, INC. 
(6 12) 786-6020 

Interpol1 Laboratories EPA Method 3/17 Sample Log Sheet 

DateC' /LYV Test / 7  Run 1 
No. of traverse points to 
Filter rype: Ybf 6 I f .  

Sample Train Leak Check: 

Pretest: s 0.02 cfin at 
Post testL&&cfin at 

Particulate Catch Data: 

No. of tilten used: Recovery solvent(s) 

--Lac-- 
No. of probe wash bottles: 
Sample recovered by: 

B c e t o n e  
Oother(s) 

I I 

Final Tare Difference 

5Y5' (/so r-jf 

Desiccant * 
/dn / Y, c/ 5' 8 

Integrated Gas Sampling Data: 

Bag Pump No. 2cf  4- 
Bag Material: 5-laver Aluminized Tedlar 
Pretest leak check 0 
Time start: / L 3  3 
Sampling rate: yoz, 
S I N  of O1 Analyzer used to monitor train outlet: 

Box No. B a g N o . 1  
Size: ZL 
cdmin at -W in. Hg. 
(HRS) Time end: / 7 7  d (HRS) 
c d m i n  Operator: . &/u 

L 

I ~~09~-G:\ST~CK\WP\~ETHODS\S-OOJ6RR 
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INTERPOLL LABORATORIES, INC. 
(61 2) 786-6020 

Interpoll Laboratories EPA Method 5/17 Sample Log Sheet 

Job Lt?. /  /bflJscJ J* Y 7- DateJ*/L+c/Test  /7 Run 2 
Method 3 Filter holder! G/.J < Filter type: c/ “I/ E 
Sample Train Leak Check: 

Pretest: s 0.02 cfin at 15 in. Hg. ( v a c ) w  
post r e s t z m t i n  at / 3  in. ~ g .  , v a c ) v  

Particulate Catch Data: 

Vo. of filters used: 

Source JO& P * D & U  No. of traverse points 20 

Recovery solvent(s) 

6 35k cetone 

No. of probe wash bottles: 
Sample recovered by: 

Condensate Data: 

Weight (9) 

Final Tare Difference 

Impinger No. 1 

Impinger No. 2 qof & Y  
Impinger No. 3 

I 

Condenser 

Desiccant ‘ / y 7 3  .I s- 

Integrated Gas Sampling Data: 

‘LY Bag ~ o . 2  
Bag 1Material: Slaver Aluminized Tedlar Size: 
Pretest leak check: 0 cdrnin at -/co in. Hg. 

/e/ t (HRS) Time end: -- (HRS) Time stan: 
Sampling rate: y m  cdrnin Operator: 

S A  of O1 Analyzer used to monitor train outlet: 

J J L  
Bag Pump No. *4 BoxNo. 

/ # , / / . L e u  

7 
I ?j09j-G:\STACK\WnMODS\S-OOJ6RR 
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INTERPOLL LABORATORIES, INC. 
(61 2) 786-6020 

Weight (9)  

Final Tare Difference 

xr 5- .!z)z s 3  
'I 

Impinger No. 1 

Impinger No. 2 

Impinger No. 3 

Condenser 

Desiccant / L  / f l  b/j 3 7 

Interpoll Laboratories EPA Method 3/17 Sample Log Sheet 

Job c .?. /Ad so " I&  .&r D a t e r ' / 2  77 Test /7 Run 
Source ~ : O , f i  Prp dm4p~ 1d-d No. of traverse points 

Sample Train Leak Check: 

post t e s t L - f r n  at 
Pretest: < 0.02 cfm at 

W 
Method Filter h o l d e < A  Filter type: V " 6  <E 

Particulate Catch Data: 

No. of filters used: Recovery solvent(s) 

k c e t o n e  
Oother(s) 

Integrated Gas Sampling Data: 

Bag Pump No. 59 4 
Bag Material: Slaver Aluminized Tedlar 
Pretest leak check 0 
Time stan: / Y Y A  
Sampling rate: qm 

S/N of 0: Analyzer used to monitor train outlet: 

Box No. Bag N o . 3  
44 L Size: - 

cdmin at t%, in. Hg. 
(HRS) Time end: u .m (mS) 
cclmin Operator: - 

"t 
iZj09j-C:\ST~CK\WP\~~ODS\S-OOJ6RR 
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Interpol 1 Laboratories 
(612) 786-6020 

Test  
No. Run F1 ask Time 

Point No. (HRS) 

77 

Flask 
Vacuum p P .  Leak Rate 
(IN.H~ZJ-----T++~ <0.4 I N . H G . / M V  

f i  

EPA Method 7 Sample Collection 
F i e l d  Data Sheet 

Job LP-yo &A Date 5-12-94 Bar. Pressure '2d. .*7S I N . H G .  
Test Location f/(z&'Wr - ~4 Fuel Type Sample Train No. CKd 

S T A C ~  Technician Pump No. a 7 k 

I 
I 

~ 

5 

1 
2 

3 
4 
5 

6 
7 
8 
9 
10 
11 
12 

14 

15 
16  

17 
18 
19 
20 

22 

23 
24 

25 

26 
27 

@ Yes a NO 

Yes No 
W Yes ff No 
9 Y e s  0 No 

Yes a NO 
Yes a No 

K Y e s  a No 
a Yes No 
43 Yes No 
&? Yes ff No 
(q Yes a NO 
@,Yes ff No 
ff Yes ff No 
fl Yes ,Ci NO 
ff Yes ff No 
CI Yes No 
fl Yes ff No 
ff Yes R No 
c7 Yes ff No 
ff Yes R No 
a Yes ff No 
L? Yes R No 
ff Yes ff No 
ff Yes n No 
127 Yes 0 No 
ff Yes c7 No 

Yes U No 

5-26; 
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APPENDIX F 

BOARD COOLERS 1 & 2 FIELD DATA SHEETS 



I ?  .. ,+b**..L 
Lull &.e& l + 2  G A  
4 RunDDate 5 . - / / .  $4 

I %rce 
s Test 

032594-C:ETACKlWP\FORMS\S-392. I 

Cross-section Elevation 
View View 

F- 1 
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I INTERPOLL LABORATORIES, INC. 

Condensate Data: 

Item’ Weight (8) ~ 

Final Tare : Difference 

Impinger No. 1 

Impinger NO. 2 543 57Jb 2 

Desiccant / 4  /‘/ // 

13 .. 

1- 
Impinger No. 3 

Condenser 

(61 2) 786-6020 

1, 
I 
1, 
1: 
I” 

Interpol1 Laboratories EPA Method 5/17 Sample Log Sheet 

Date 5--h 44 Test d Run f 
I + 2 9 7 :  No. of traverse points r j  Job L 7  

Source ZL-c-dL -t i 
Method /-s- Filter holder: c/ “C-&-l . Filter type: v‘ I=r C2.M & 
Sample Train Leak Check: 

& 

Pretest: 5 0.02 cfm at 15 in. Hg. (vac) 
Post test: +tin at / b  in. Hg. (vac) a 

I 
I 
1, 
I 

Particulate Catch Data: I. 

I 
I 
I 
I 

Integrated Gas Sampling Data: 

Bag Pump No. 22 i3 Box No. Bag No.- 
Bag Material: 
Pretest leak check: 

/ 
5-laver Aluminized Tedlar Size: 44 L - /r in. Hg. 0.0 cclmin at 

Time start: 0947 (HRS) Time end: /old (HRS) 
Sampling rate: L / 3  0 cclmin Operator: -- - 5 3  

S / N  of O1 Analyzer used to monitor train outlet: // 

I13@93-C:\STACK\WP\METHODS\S-0046RR 
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INTERPOLL LABORATORIES, INC. 
(61 2) 786-6020 

Interpol1 Laboratories EPA Method 5/17 Sample Log Sheet 

.. LS- fla.Mca, Date F//-W Test P Run v 

Source &=d .&A- . / C L  A G i  No. of traverse points 9.4 
>lethod /- ,'Filter holder: c/ -'L&w Filter type: y "&&/& 

Job 

Sample Train Leak Check: 

Pretest: r; 0.02 cfm at 15 in. Hg. (vat) a 
post test: a c f m  at /- in. Hg. (vac) .K 

Particulate Catch Data: 

No. of filters used: 

v 

Recovery soIvent(s) 

e c e t o n e  pLJ 
@other(s) # 7 4 < z 7  7;p &GI& 

647 7' 

No. of probe wash bottles: 
Sample recovered by: 

Condensate Data: 

- .  
Weight (g) 

Final Tare Difference 

S O U  504 / 

f ' r 73  /U%6 7 

Integrated Gas Sampling Data: 

Bag Pump No. 29 13 Box No. BagNo.- L 
5-laver Aluminized Tedlar Size: /< in. Hg. 

Bag Material: 
Pretest leak check: O W  cclmin at 

Sampling rate: G/,> 0 cc/min Operator: 

SM of 0: Analyzer used to monitor train outlet: 

Time scan: / /J 1- (HRS) Time end: .+ (HRS) 

// 
I Ij093-G:\STACK\WP\METHODS\S-O046RR 
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I 
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INTERPOLL LABORATORIES, INC. 
(61 2) 786-6020 

Interpoll Laboratories EPA Method 5/17 Sample Log Sheet 

'> Date 5--'*-'i-/ Test Run , 3- 
C/I.L/ &.LA\ /d L .&Lh No. of traverse points 'L/ 

Job 
Source _aX 

Sample Train Leak C h e c k  

Pretest: I; 0.02 cfm at 15 in. Hg. (vac) @ 
Post test: __ cfm at - in. Hg. (vac) 

Particulate Catch Data: 

No. of filters used: 

ivlethod 1- CFilter holder: '/ ' Filter type: U * C L &  
* 

Recovery solvenr(s) 

/ 
J .3 

No. of probe wash bottles: 
Sample recovered by: 

co 

Integrated Gas Sampling Data: 

Bag Pump No. 2 2 3  Box No. 79 B a g N o . 3  

Pretest leak check: 60 cdmin at in. Hg. 
44 L Bag Material: 5-laver Aluminized Tedlar Size: - 

Time start: i323 (HRS) Time end: H Z  \. (HRS) 
Sampling rate: G/O 0 cclrnin Operator: 52 

SM of O1 Analyzer used to monitor train outlet: 4 
123093-G:\STACK\WP\METHODS\S-0~46~ 

F-6 

I 
I 
I 
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I 
I 
I 
I 
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L P MCSSoOCq- 
Source fDMD C L a - e % A J  0 I - 3 S T k k  
lob 

Test / I  R;n&Date <- J I - ~ S /  
Stack Dimen. 

ib\anometer W e g .  0 Exp OElec. 
Barometric Pressure --a&. . IN.HC 
Static Pressure - /- .c19 IN.WC 

9+ IN. 
D v  Bulb @C.'F Wet bulb O F  

Velocity Temp. of Car ("0 

Traverse Distance 
Point From Stack Distance 

Wall (IN.) From End o i  Pon (IN.) 

Cross-section Elevation 
View View 

I 

i I . .  

Temp. ,Meas. Device & S I N :  Pw- NO 2 9  Time End: 

R or nothing - reg. mahometer: S - expanded: E - elearonic 

032594-t:ISTAC~WP\FORMS\S-392. I 
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INTERPOLL LABORATORIES, INC. 
(6 121 786-6020 

Interpol1 Laboratories EPA Method 5/17 Sample Log Sheet 

!ob L P  Pl/ASdLJAJL Date5-/1-9r/ Tesr Run 1 
Source WAf@ f c c J # b J H  . _  No. of traverse points Z' 

Sample Train Leak Check: 

Pretest: s 0.02 ctin at I 5  in. Hg. (vac) @ 
Post test: 0 2  cfm at Yo in. Hg. ( v a c a  

Particulate Catch Data: 

No. of filters used 

M e t h o d B  / Filter holder:&%[e' S&\<Fi l te r  type: NO kfc 

Recovery solvent(s) 

No. of probe wash bottles: 
Sample recovered by: 

Cacetone 
&ther(s) /%Sa - 

s /3 

Condensate Data: 

Weight (g) 

Final Tare Difference 

473 ;/73 D 

15Yo /+e /O 

Integrated Gas Sampling Data: /$ &-A 

Bag Pump NO. Box No. Bag No.- 
Bag Material: 5-laver Aluminized Tedlar Size: 
Pretest leak check cdmin at in. Hg. 

Sampling n t e :  cdmin Operator: 

SM of 0: Analyzer used to monitor train outlet: 

[& 

Time start: (HRS) Time end: (HRS) 

12j09j-G:!ST~CKIWP\METHODS\S-OOJ6RR 

~~ 
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INTERPOLL LABORATORIES, INC. 
(61 2) 786-6020 

Interpol1 Laboratories EPA Method 5/17 Sample Log Sheet 

Date<-/l-?q.Test // RUR + &# 
Job L 9  ,PIP s c u u  
Source I- .  xnmk Yo. of traverse points -- ,% 

&dP L l e t h o d @ z F E  h o c e y e  Filter type: 
Sample Train Leak C h e c k  

Pretest: s 0.02 c h  at 15 In. Hg. (vat)% 
post test: cfm at / o in. ~ g .  (vac) c4 

Particulate Catch Data: 

Xo. of filters used: 
/ 

Recovery solvent(s) 

Eacetone 
I&ther(s)- 

/ 
0 

No. of probe wash bottles: 
Sample recovered by: 

Condensate Data: 

Weight (9)  

Tare Difference Final 

y 2  d ( / 2  7 / 

- 

1 

Integrated Gas Sampling Data: A N B / m T  
Bag Pump No. Box No. Bag No.- 
Bag Material: 5-laver Aluminized Tedlar Size: 
Pretest leak check: cdmin at in. Hg. 

Time stm: 
Sampling nte: cdmin Operator: 

sIT.r of 0: Analyzer used to monitor train outlet: 

;tJL 

(HRS) Time end: (HRS) 

I2j09j-G:\ST~CK\WP\ME~ODS\S-OOJ6RR 
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INTERPOLL LABORATORIES, INC. 
(61 2) 786-6020 

Final Tare 

/ Y 7 3  

Interpol1 Laboratories EP.4 Method 5/17 Sample Log Sheet 

Difference 

0 

I D  

Job .Lcp /w\.llsw ~L Date.T4/*3C/Tsst // Run 
Source ~ A R P  
Method Filter holder: Filter we: 
Sample Train Leak Check: 

M I & = e o .  of traverse points 

Pretest: 5 0.02 cfm at 
post test: fllr~ cfm at >in. ~ g .  (vac) 

in. ~ g .  (vac) F& 

Particulate Catch Data: 

No. of filters used: Recovery solvent(s) 

No. of probe wash bodes: 
Sample recovered by: 

Integrated Gas Sampling Data: 

ox No. - Bag No.- 
44 L Slaver Aluminized Tedlar Size: - 

cdmin at in. Hg. 
(HRS) 

Bag Bag Pump Material: NO. m 
pretest leak check: 
Time start: (HRS) Time end: 
Sampling rate: cdmin Operator: 

j /N of 0, Analyzer used to monitor train outlet: 

I ?jO93-G:\STACK\WP MElHOOS\S-OOJ6RR 

F-13 
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PRESS VENT FIELD DATA SHEETS 



INTERPOLL LABORATORIES, INC. 
(612) 786-6020 

EPA Method 2 Field Data Sheet 
Drawing of Test Site 

Cross-section Elevation 
/i,J? / ~ l , . S S d . , I U .  M 7 

- 
#ah i.tr t ..+i-> v+ui / 5. C d i  A& 

' ' Test / e  RunaDate  5- - / / - 9 Y '  

61 7 O F  Wet bulb 

-1. Li 

032594&:C:CiTACK\WP\FORM5\S-392.1 



INTERPOLL LABORATORIES, INC. 
(61 2) 786-6020 

Interpoll Laboratories EPA Method 5/17 Sample Log Sheet 

Job , .  / , , b i r r : . , . , / C  ,;.I 7 Date .r , / / - y  L/' Test /& Run / 
Source ,+i., 1i-c p,,,,,.: L.'*~, L / S ~ U & A . ,  No. of traverse points ZVJ 

Filter type: ~ ' .  6,K Method j- Filter holder:&: 5 

Sample Train Leak Check: 

Pretest: < 0.02 cfm at I S  in. Hg. (vac)(eP 
Post t e s t : d E c f m  at 3 in. Hg. (vac) $@ 

I 
I 
I 
I 
I 

Particulate Catch Data: I 
No. of filters used: Recovery solvent(s) 

6 199 ,%acetone 
Botheds)  418. L / L  

No. of probe wash bottles: 
Sample recovered by: 

Condensate Data: 

Weight (g) 

Final Tare Difference 

h 

Integrated Gas Sampling Data: 

Bag Pump No. 2-9A Box No. 2.3 BagNo.- / -% 
a Bag Material: 5-laver Aluminized Tedlar Size: 

Pretest leak check: L7 cc/min at 20 in. Hg. 
Time start: n Y y  9 (HRS) Time end: 10 r 3 (HRS) 
Sampling rate: V U d  cdmin Operator: M . /-/&/A Lr, 

SM of 0, Analyzer used to monitor train outlet: A-4 

I Zj093-G:\STACK\WP\METHODS\S-O046RR 
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INTERPOLL LABORATORIES, INC. 
(61 2) 786-6020 

Condensate Data: 

Weight (g)  

Tare Difference 

7 9.!i>/ 

1. Final 

Impinger No. ! 19 ,r 
Impinger No. 2 

Impinger No. 3 

Condenser 

Desiccant /L/ 03 / y o 0  5 

Total ~~~~$~g$J&~ggg~&y*$?~$$$ 9 
- 

Interpoll Laboratories EPA Method 5/17 Sample Log Sheet 

Job A ,  I '  7 / / $ , A  I G ',,. ir , .dl T Date Y- ' / / - -YY Test /C. Run 2- 
Source No. of traverse points 2 Y' 
Method 3' Filter holder: 6:h-i 5 Filter type: V I ' 6  ,E 
Sample Train Leak C h e c k  

rrelest: < 0.02 cfr7i at ! 5  In. Hg. (vac) 
Post test: 4 m ~ c f m  at r- in. Hg. (vac) bf 
.. 

I 
l 
0 
1 
I 
1 
I 
I 
It 
z 
I 
I 
I 

~ 

I I 
I 
I 
I 
I 
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1 .  
INTERPOLL LABORATORIES, INC. 

Final Tare 

(6 1 2) 786-6020 

Interpol1 Laboratories EPA Method 5/17 Sample Log Sheet 

Difference 

l D  

1 )  

s 
I 
1 
I 

Particulate Catch Data: 1 
No. of filters used: Recovery solvent(s) , 

No. of probe wash bottles: 
Sample recovered by: 

I 
I 

. ,  

Integrated Gas Sampling Data: 

Bag Pump No. z 9 A  Box No. 

Pretest leak check: cdmin at in. Hg. 

Sampling rate: 

S / N  of 0: Analyzer used to monitor train outlet: 

. ,  2 3  Bag No..? 

/7 I 
I 

Bag Material: Slaver Aluminized Tedlar Size: $4J 

Time start: /'i 2 3 (HRS) Time end: / Y  2 s- (MS) 
YO0 cclmin Operator: 4 I ,d'c',,A I '.e&? 

A . 4  

123093-G:\STACK\WP\MODS\S-O046RR I 
G-6 
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INTERPOLL LABORATORIES, INC. 
(612) 786-6020 

EPA Method 2 Field Data Sheet 

~ f ;  / 4 1 $ 5 d J f . t .  f 

Source /VQ> 1*2 t . -cSGu/BM- f / s C-Ls 
lob 

Test i.3 RunLDate T--//:W 
Stack Dimen. . Y Y  IN. 
D N  Bulb el3 " F  Wet bulb " F  
,b\anometer @Reg. 0 Exp EElec. 
Barcrnerric Pressure 21 *G 1- IN.HC 
Static Pressure - /  f f  IN.WC 
Operators & C Y .  N o r  .. @ I d ,  C Y  A. I ( t d  f 
Pi:=! b!C. LriY ' Y  C. ,Pc/ 

Drawing ( 

Cross-section 
View 

JDILk ' 

Test Site 

Elevation 
View d-34 2 

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

From End oi  Port (IN.) 

.-  

R or nothing - reg. manometer: 5 - expanded: E - elenronic 

G-8 



INTERPOLL MBOfUTORIES, INC. 
(61 2) 786-6020 

Interpoll Laboratories EPA Method 5/17 SampIe Log Sheet 

Job h # t  //,<Go Je,. AI r Datey-//-?L/ Test 13 Run 1 
Source 4 9 ;  I +  L /rcsr U&k /< L 4  Yo. of traverse points Z?.r 

Sample Train Leak Check  
M e t h o d m / /  Filter holder: d-4 Filter type: cy.e 

Pretest: s 0.02 cfm at I5 in. Hg. ( v a c ) p  
Post t e s r : m c t i n  at /t in. ~ g .  (vac) Ilr 
Pa,rticulate Catch Data: 

No. of filters used: Recovery solvent(s) 

So. of probe wash bottles: 
Sample recovered by: 

Condensate Data: 

Wei& (g) 

Final Tare Difference 

q/ i ,q L17C I f /  -_ I 
. 

/ b/ 2(-l /L/d 9 / z  

/ /  I 
Toul I/ 

Integrated Gas Sampling Data: 

Bag Pump NO. Lq& BoxNo. Bag N O . L  

Bag Material: Slaver Aluminized Tedlar , Size: - 44L 

(HRS) Time end: 17qq (HRS) 
cdmin Operaror: -&&&/A, 

Time SUIT: A 
sampling rate: A 
pretest leak check: 0 cdmin at in. Hg. 

'3 SN of 0: Analyzer used to monitor train outlet: 

* "  
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INTERPOLL LABORATORIES, INC. 
(6 1 2) 786-6020 

Final Tare 

Y 76 9-7 6 

/TO4 f*a 

Interpol1 Laboratories EPA Method 5/17 Sample Log Sheet 

Gifference 

- 

9 

Job . .  ,Id C‘ A T  Date c’-//-Y$fTest 13 Run ‘2- 
Source A I J ~  / t L  PPSS Yiuc/S?U& No. of traverse points Z Y  
Method@// Filter holder: ,dA F i 1 ter type: L 
Sample T n i n  Leak Check: 

Pretest: s 0.02 cfin at l5 in. Hg. (vac) 
post test: 6 . h  at / 7 .  in. Hg. K c )  

Particulate Catch Data: 

No. of filters used: Recovery solvent(s) 

No. of probe wash bottles: I 
Sample recovered by: A, /LA&! 41 /- I N J  @JS*e/+ 

Integrated Gas Sampling Data: 

Bag Pump No. A Box No. zl/ Bag N o . 2  
Bag Material: 5-laver ,Aluminized Tedlar Size: 
Pretest leak check: D cdmin at - 2-O in. ~ g .  
Time start: /Q,/ L/ (HRS) Time end: / 4 L Q  (HRS) 
Sampling rate: A 

44L 

cdmin Operator: .,uiJu& 

S/i*i of 0: Analyzer used to monitor train outlet: 3 
I2j09j-G:\STI\CK\WP\~~ODS\S-OOJ6RR 
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I 
INTERPOLL LABOIUTORIES, INC. 

(612) 786-6020 

i Interpol1 Laboratories EPA Method 5/17 Sample Log Sheet 

!I i 

I' 

Job Dare.r-/ /YY Test / 3 Run 3 L . ? . , / M . J C d " l G ,  l.w r- 
Source / r L  P r d ,  c/& /<a No. of traverse points z y  
Method D O / /  Filter holder: MA Filter type: - A,,. 

Sample T n i n  Leak C h e c k  

?-etest: 5 0.02 cfm at 15 in. Hs. ( v a c ) p  
P x t  r e s y a c f m  at / 2, In. Hg. (vac) @ 

Particulate Catch Data: 

Yo. of filters used: Recovery rolvent(s) 

:So. of probe wash bottles: 
;ample recovered by: 

Condensate Data: 

Weight (s) 
Final Tare Difference 

z& 7- & a 

/ Lj3/ / c / Z 8  / /  

Integrated Gas Sampling Data: 

Bag Pump NO. L Y 4  Box No. &!- Bag N o . 2  

cdmin at 20 in. ~ g .  
\ (HRS) (HRS) Time end: 

cdmin Operator: e, 
Bag Material: Slaver Aluminized Tedlar Size: +lJ 

Sampling rate: A 

S / N  of 0, Analyzer used to monitor train outlet: 

- + 1 Pretest leak check: 
I ,  Time start: 

! \ I 
3 

IU09jC:\STACK\WP\iODS\S-OOJ6RR 
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INTERPOLL LABORATORIES, INC. 
(61 2) 786-6020 

EPA Method 2 Field Data Sheet 
Drawing o i  Test Site 

Cross-section Elevation 



. 

Final Tare 

J&&l ?.&.@ 

&%L- /dW 

I 
INTERPOLL LABORATORIES, INC. 

Difference 

/") 

2' 

(61 2) 786-6020 

Interpol1 Laboratories EPA Method 5/17 Sample Log Sheet 

Integrated Gas Sampling Data: 

Bag Pump No. JJk-  Box No. 7 Bag N o . 1  

Prefest leak check: PJ cclmin at z 5- in. Hg. 
44 L Bag Material: Waver Aluminized Tedlar Size: - 

Time start: 49 Y9 (HRS) Time end: /&5--3 (HRS) 
Sampling rate: V a w  cclmin Operator: #7-- 

SM of 0, Analyzer used to monitor train outlet: 

I2j093-G.\STACK\WP\METHODS\S-O046~ 

1 
1 
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INTERPOLL LABORATORIES, INC. 
(61 2) 786-6020 

Condensate Data: 
Item Weight (g) 

Final Tare Difference 

lmpinger No. 1 

zda 23 

/f&,.4 7. 
c 

q y $ < * ~ y A + ~ y . w y < ~ Y ~ w i  +. . . , . ~ . . , : ~ . . ~ . . ~ ~ , ~ ~ . : ~ . ~ ~ ~ ~  - 

Interpol1 Laboratories EPA Method 5/17 Sample Log Sheet 

Pretest: I 0.02 cfm ai 15 in. Eg4vac)  &. 
Post test: 4 cfm at ,< in. Hg. ( v a c ) q - .  

Particulate Catch Data: 

No. of filters used: 

d7Las- 

No. of probe wash bottles: 
Sample recovered by: 

Recovery solvent(s) 

acetone 
I? other@) 

,/ 
/ L % C  

Integrated Gas Sampling Data: 

Box No. 7 B a g N o . 2  
. - .. ". A A  T 

Bag Pump NO. 2PH 
Bag Material: 5-laver Aluminh 
pretest leak check: &4 cclmin at 

. .  ,, ,..-I\ .,--.. . 

:ed I edlar >me: 
. .  /s- in. Hg. 

// y /3 [ n x b )  lime end: 
cc/min Operator: 

Time start: 
Sampling rate: Y&d 

1 
I 
1 
I 
1 
I 
I 
I' 
1 
I 
I 
I 
I 
I 
I 
II 
I 

SIN of 0. Analyzer used to monitor train outlet: 

1?3093.G:\STACK\WP\METHODS\S-OW6M I 
G-18 





INTERPOLL LABORATORIES, INC. 
(6 12)  786-6020 

Tare Final 

Interpoll Laboratories EPA Method 5/17 Sample Log Sheet 

Difference 

Sample Train Leak C h e c k  

Pretest: 2 0.02 cfm ai 15 in. t j g .  cvacj;?$ 
Post test: -&- cfm at ..c in. Hg. ( v a c ) R  

Particulate Catch Data: 

No. of filters used: 

No. of probe wash bottles: 
Sample recovered by: 

Recovery solvent(s) 

d o n e  
Oother(s) 

/ 
r- 

Condensate Data: 
I, 11 Item Weight (3) II 

Impinger No. 1 

LA-@ 
lmpinger No. 3 

I 

Condenser 

Desiccant / f e d  %- 
< 

Integrated Gas Sampling Data: 

Bag Pump No. ;zzf=- Box No. 7 Bag N o . 3  
Bag Material: 5-laver Aluminized Tedlar Size: 
Pretest leak check: J cclmin at /S in. Hg. 
Time start: / 3 %  r/ (HRS) Time end: /v> 7 (HRS) 
Sampling rate: Yd-4 cclmin Operator: / 

I 

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

Sm of 0, Analyzer used to monitor train outlet: 

l2309j-G:\STACK\WP\MEMODS\S.O04~R R I 
s- 20 





INTERPOLL LABORATORIES, INC. 
(61 2) 786-6020 

Final Tare 

Impinger No. 1 

Impinger No. 2 Z-aw 
11 Impinger No. 3 I I 

Interpoll Laboratories EPA Method 5/17 Sample Log Sheet 

Difference 

49 

Job -&&/S”SdX Ls Date S--//p/est / Run / 
Source .t/d T+ V/z+~,& i<& 
>Lethod 5/47// f h e r  holder: /vh- Filter rype: 
Sample Train Leak Check: 

Pretest: s z c h  at 15 in. Hg. ivac)% 
Post test: 

Pnrticulnte Catch Data: 

Xo. of filters used: 

NO. OF traverse points 

cfm at 2 in. ~ g .  (vac),EC, 

Recovery ;olvenr(s) 

Condenser 

Desiccant 

A 

No. of probe wash bottles: 
Sample recovered by: 

I 
/36? / s  

Integrated Gas Sampling Data: 

Bag Pump No. Box No. Bag No.- 
Bag Material: 5-laver Aluminized Tedlar Size: 
Pretest leak check: cdmin a1 in. Hg. 

Samplins rate: ccimin Operator: 

S/N of 0: Analyzer used to monitor train outlet: 

Time start: (HRS) Time end: (HRS) 

I23093-G:\STACK\~IVIETHODS\S-00J6RR 

5-22 
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INTERPOLL LABORATORIES, INC. 
(6  I 2)  786-6020 

Final Tare 

w 

/ 3-37 

.x#Y.. ..s~.x<.x+:~w*~ Yqh\y- Total . ~ < . ~ ~ ~ ~ ~ ~ ~ ~ . ~ < . ~ ~ ~ ~ , ~ ~ ~ ~ ~  

Interpoll Laboratories EPA Method 5/17 Sample Log Sheet 

Difference 

d 

9 

Integrated Gas Sarnpiing Data: 

Bag Pump No. 
Bag Material: 5-laver Aluminized Tedlar 
Prerest leak check: 
Time start: 
Sampling rate: 

SM of 0: Analyzer used to monitor train outlet: 

Box No. Bag No.- 
44 L Size: - 

cdmin at in. Hg. 
(HRS) Time end: (HRS) 
ccimin Operator: 

G-24 
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INTERPOLL LABORATORIES, INC. 
(6 1 21 706-6020 

Interpoll Laboratories EPA Method 5/17 Sample Log Sheet 

7 
Job ~ f % ' / s X , d ~ L - +  Date S-#-fL/ Test / M u n  
source ~t ~b Y K U ~  I GZG No. of traverse points 

Sample Train Leak C h e c k  

Piere;:: 5 0.02 cfrr! at 15 i . Hg. (vac) 
Posr resr: ciin ar f in. ~ g .  (vac) s 
Particulate Catch Data: 

Method Sh76' 6Iter  holder: n / !  Filter rype: /V&- 

, . 

No. of filters used: Recovery solvenr(s) 

No. of probe wash bottles: 
Sample recovered by: 

Condensate Data: 

weight (g) 

Final rare Difference 

7 &@ 7- d @ 

/(lo I /8 

Integrated Gas Sampling Data: 

Bag Pump No. Box No. 

Pretest leak check: cdmin ar in. Hg. 

Sampling rare: cdmin Opentor: 

S / N  of 0: Analyzer used to monitor rrain ourler: 

- Bag No.- 
$4 L Bag Material: 5-laver Aluminized Tedlar Size: - 

Time srarr: (HRS) Time end: (Hi-) 

I I309j-G:',STACK\WP\I~~ODS\S-O0~6~ 

G-26 
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APPENDIX H 

COEN STACK FIELD DATA SHEETS 



INTERPOLL LABORATORIES, INC. 
(6 12) 786-6020 

EPA Method 2 Field Data Sheet 
Drawing of Test Site 

L? - ,%t;,yl&KL 

.I I. 

- 
-.i+dL Cross-section Elevation ! Source re- 

i ?  RunzDate  -(z ..'tf View View 1 job 
i Test 

Barometric Pressure 

I! 
6 I: It 

Temp. Meas. Device & SIN: 'G&J 'T/C - POT - 3 5  Time End: HRS 



INTERPOLL LABORATORIES, INC. 
(61 2) 786-6020 

Interpoll Laboratories EPA Method 5/17 Sample Log Sheet 

/ L ,' - /ni&hL\ Date i-C7--9-/ Test Run 
Source L%- ,-., No. of traverse points ;7+ 
Job 

bvlerhod 302 Filter holder: q'%,,Y Filter m e :  
Sample Train Leak C h e c k  

pretest: 5 0.02 cfm at 15 in. Hg. (vac)< 
Post test: -0 cfm at / 0 in. Hg. (vac) E1; 

Particulate Catch Data: 

No. of filters used: 

<, ",$/r. 

Recovery solvent(s) 

Yo. of probe wash bottles: 
Sample recovered by: 

lensate Data: 

Weight (8) 

Final Tare Difference 

5 6  / .5 // LGd 

Impinger No. 3 
I I 

Integnted Gas Sampling Data: 

Bag Pump No. '2 a73 Box No. f Bag N 0 . j  
Bas Material: Slaver Aluminized Tedlar Size: 
Pretest leak check: 50 cdmin at - d- in. Hg. 

/ 

Time start: / b  32 (HRS) Time end: J'7 7 3 (HRS) 
Sampling rate: vi0 cdmin Operator: <>3 

SN of 0: Analyzer used to monitor train outlet: / ' f J  

11309j-C:\ST~CK\WP\~ETHODS\S-OOJ6RR 
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INTERPOLL LABORATORIES, INC. 
(61 21 786-6020 

Final Tare 

Impinger No. 1 

lmpinger No. 2 4-5- 5' 4-0 ./ 
Impinger No. 3 

Condenser 

Desiccant 1 6 d D  / J o b  

Interpol1 Laboratories EPA Method 5/17 Sample Lo, 0 Sheet 

Difference 

s/ 

/ L /  

4 r 

Test [p Run 7y 
Date *--/e-+ 

No. of traverse points z y' 
Job L 17 - &'&A 
Source (kh- .A54 

c, <I &,? Method YUL-Fil ter  holdecC<&*A Filter type: 
Sample Train Leak Check: 

Pretest: 5 0.02 cfm at 
Post test: exfin at 

Particulate Catch Data: 

No. of filters used: 

No. of probe wash bottles: 
Sample recovered by: 

Recovery solvent(s) 

d c e t o n e  
&ther(s) /n c C L ,  

I 

I 
I 

I 
Ir 
1, 

I 
I 

L (  S I N  of 0: Analyzer used to monitor train outlet: 

123093-G:\ST,2CK\WP\~.IETHODS\S-0036RR 1 
"4 I 



H- 5 



INTERPOLL LABORATORIES, INC. 
(61 21 786-6020 

Interpoll Laboratories EPA Method 5/17 Sample Log Sheet 

Job L7- &&A<,. Date Y-/L.?/Test f y  Run 3 
Source & -& ,;A. No. of wverse points $4 
Method 3 ~ :  2 Filter holder: X-&/& Filter type: Y'' /!.,2'; 
Sample Train Leak C h e c k  

Particulate Catch Data: 

Yo. of filters used: Recovery solvenr(s) 

No. of probe wash bottles: / 
Sample recovered by: c/? 
Condensate Data: 

Weight.(g). 

Final TKe Difference 

5si ' (G7 5-7 

/sa -7 

7 f  I > .  ~ ~ ~ ~ ~ ~ . ~ ~ ~ ~ ~ ~ . ~ ~ , ~ ~ ~ ~  u. . "-.-Ay.v >......y%..%Vq Total 

3 2  d Box No. 6 Bag No.- 3 
Slaver Aluminized Tedlar Size: 44 L 

O D  cdmin at 7 /< in. Hg. 
I 4 3  3 (HRS) Time end: 2957 (HRS) 

c/o i. ccimin Operator: 

L /  

Integrated Gas Sampling Data: 

Baa, Pump No. 
Bas Material: 
Pretest leak check: 
Time start: 
Sampling rate: 

S / N  of 0: ,Analyzer used to monitor train outlet: 

I ?j09j-C:\ST~CK\WP\METHODS\S-OOJ6RR 

H-6 
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Interpol 1 Laboratories 

EPA Method 7 Sample Collection 
F i e l d  Data Sheet 

Job LT - / b ' L - d d . -  Date 5- 12 - % l /  Bar. Pressure?L.?r> 1N.HG. 
Test Locationf&+ Fuel Type d- Sample Train No. 9 

,(%A Technician /<k Pump No. 

(612)786-6020 

s 
I - 7 c; 

Test 

Point I No. (HRS) (IN.HG.) 
Run Flask Time Vacuum 

- 

I. 

- 
1 
2 
3 
4 
5 
6 
7 
8 
9 
0 
,1 
.2 
.3 
.4 
.5 
i6 
17 
L8 

Flask 

( F) 
Tgmp - 

L, 

Leak Rate 
(0.4 IN.HG./MIN. 

a Yes fl No 
Yes 0 No 

a Yes U No 

@ Yes U No 
Yes U No 
Yes fl No 

rn Yes c7 No 
E7 Yes c7 No 
a Yes No 

a Yes E7 No 
Q Yes D No 

4 Y e s  U No 

a Yes E7 No 

a Yes L 7  No 
Yes U No 

U Yes No 
R Yes L7 No 
ff Yes D No 
u Yes c7 No 
u Yes U NO 

Yes U No 
a Yes U No 
U Yes D No 
,g Yes a NO 

Yes ff No 
Yes c7 No 

a Yes ff No 

5-21 

19 
!O 
21 
22 
23 
24 

H-3 
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APPENDIX I 

INTERPOLL LABORATORIES ANALYTICAL DATA 
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Interpoll Laboratories 
(612) 706-6020 p .. .. 

il 

EPA Method 3 Data Report ing Sheet 
O r e a t  Analysis 

.'Oil,.;. , 
. " ", . . .. 

. .  where FB= 20.9-OZ. . .  
COZ 

I cc n" n.. 



. .  

. .  . .  

EPA Method 3 Data Reporting Sheet 
Oreat Analysis 

I 

m Source 2 * m c  
Test S i t e  -fir 
D a t e  o f  Test 9--/3-9J 
No. of Runs C0mplRted.- 

- 1  
I' 

2st No. 6- -/a * , J  Technician sa 

Run Log Number of Co, 0, F, 

ate of Rnalysis 

rest/ S a m p le NO. B u r e t  Readings (ml) Conc. Conc. 

and T y p e  An. Zero Pt.  After COX A f t e r  0, %v/v Dry Xv/v D r y  
4 1 8-00 0.03 20 - po 0.00 2.9 



. .  
, .. . .  . I n t e r p o l  1 . . L a b o r a t o r i e s  ' ,  

7 - d 3  
. .  . .  . . .  (612) ,786-602L3 

EPA Method 3 Data Reporting Sheet' 
Orsat A n a l y s i s  

i t e  1.016-1.i30 
1.083- 1.230 

1.260-1.413' 
1.210-1.370 

.. 1.600- 1.836 
: 1.434-1.5% 

-1.405-1.553 
W O Q ~ / W O O ~  Bark 1. Q00-1.1Z0 F = F l a s k  (250 CC dl1 g l a s s )  

B=Tedl ar Eag (s-1 dyer) 1') 





. .  . .  . .  
. .  . . . ,  .. .. . . . .  . . .  . -  . .  . .  

\ .:.. . . ?  .. . .,. , . .  ., ;. 
. .  Interpoll Laborator ies . .  . .  . . .  . . . , . ., ;... (612) 786-6020 

€PA Method 3 Data Reporting Sheet 
Oraat Analysis 

ate Submit 

Prooane 



I n t e r p o l l  Laboratories 
(612) 786-6020 ' I 

€PA Method 3 Data Report ing Sheet . .  I. 
1: ' i  

Ornat  Clnrlyaio 

1: 

I 

Propane 

I 
F=Flask (250 cc all g l a s s )  Butane 1.405-1.553 
B=Tedlar Bag ' (5- layer)  Wood/Wood Bark 1 ae0-1.1s0 

LSC-04-BR 
1-6 



. . .  
. .  Interpol 1 Laboratories 

(612) 786-6028 ~ : 

.. D i s t i l l a t e  
. . . . .  . . . . .  Residual 

1.260-1.4 15 
1.210-1..Z70 . ,. . . . . .  '. . Gas: . . .  1.600-1.536 

' ' Natural 
. . .  1.454-1.586 
'' .;: Propane 

Wood/Wood Bark 1. aCI0-1.1z0 

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

F = F l a s k  (250 cc a l l  g l a s s )  Butane 1.405- 1.553 
1-7 

I L B=Tedlar Bag (S-layer) 



Interpo1l':Labor'atories ..:.{ . ' 1  

1. (612). 786-6020 , . . . .  
. .  . .  

. .. .. , 

... 
:. .,:. . .  .. 

EPA Method 5 Data Report ing Sheet 
O r a a t  Analysis . .  

.i 
>. 
:. . .  

.. 

. .  . .  
. .  .. . 

, J  

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

. .  
.. . . .- 
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I n t e r p o l  1 ..Laboratories .. :. .;:.. ,:-.; . . . .  
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I n t e r p o l  1 L a b o r a t o r l e s  
(612) 786-6020 

% %3 

EPA Method 3 D a t a  Reporting Sheet 
Oroat Analysis 

I' 

. . . . . .  

'. 1 ~ 40.5-1.55s Propane 
Butane ,1.ae0-1*1z0 F=Flask (250 cc all g l a s s )  

B=Ted 1 ar Bag (5-1 ayer ) 1-10 Wocd/Wood B a r k  
LSC-OP-RR 

- ~ ~ 



. . .  . 

Propane".  . :. .ri434-1.596 ' ' 

Butane 1 - 405-1.55.3 F = F l a s k  (250 cc dl1  g lass)  
%Ted1 ar Bag (3-1 ayer)  . .IJaod/Wood Bark 1.900-1.1s0 

1-11  I ^ ^  ". _ _  



11 

S o l  vent  Phase 

I n t e r p o l l  L a b o r a t o r i e s  
l b l 2 )  795-5Q20 

EPA M e t h o d  5 D a t a  R e p o r t i n g  S h e e t  
I m p i n g e r  C a t c h / W i s c o n s i n  P r o t o c o l  P I - 2 0 2  

aqueous Phase 

Job l.?. k r 5 5 o ~ \ ~  Source  fi?OE M/%C 
T e a m  Lsader rO T e s t  S i t e  TLb. 

5- IO -9 
‘f 
I D a t e  S u b m i t t e d  s - 2 3 - 7 q  D a t e  of Test 

T e s t  ??o. 2 No. of R u n s  C o m p l e t e d  3 
D a t e  o f  A n a l y s i s  6-5-4cI Techn i c I an c. u&m- 

T e s t  L H u n L  
F i e l d  B l a n k  
Log P I u m b e r ~ s 3 7 ’  O l f  
C o m m e n t s  

D i s h  tJo. 2 7  D i s h  NO. 39 
4 D i s h  T a r e  Wt.ZZ.WC(I g D i s h  T a r e  Wt.?q‘.’433q 

D i s h + S a m p l e  W t . s Q , v Y u j g  D i s h + S a m p l e  W t .  Y 
S a m p l e  W t .  a.omS g S a m p l e  W t .  

T e s t h F i u n -  
Log N u m b e r  -EL% 
C o m m e n t s  

D i s h  No. Y Z  D i s h  No. S O  
D i s h  T a r e  Wt .S7.VOl0  g D i s h  T a r e  Ut.yS.qdZo g 
D i s h c S a m p l e  Wt57.YLSY g D i s h + S a m p l e  Wt.v.YLl7 . g 

( S a m p l e  U t .  0 . 0 1 ~  g l S a m p l e  U t .  0.00 27 91  

T e s t L R u n -  
Log N u m b e r  -eTC 
C o m m e n t s  

T s s t L R u n -  
Log N u m b e r  -o%T 
C o m m e n t s  

D i s h  No. 3 L A  
D i s h  Tare W t .  YZ .-/q-L1 9 
D i s h + S a m p l e  Wt.yZ,Sob‘? g 
S a m p l e  W t .  o.otq? 4 

D i s h  No. 3 3  
D i s h  T a r e  Wt.Y7.?qIL,  9 

S a m p l e  W t .  O a C l (  9 
D i s h + S a m p l e  Wt.q-I.4557 q 

S a m p l e  W t .  7 b 4  

D i s h  N o .  
D i s h  T a r e  Wt.Y’r.’i(OL(q 

S a m p l e  W t .  O.e2b 

T e s t  - R u n  - 
Log N u m b e r  
Commen t s 

D i s h  No. D i s h  No. 
D i s h  T a r e  W t .  g D i s h  T a r e  U t .  9 
D i  s h + S a m p l  e W t .  g D i s h + S a m p l e  U t .  9 
S a m p l e  W t .  g S a m p l e  W t .  9 

T e s t -  R u n  - 
Log ?!umbsr  
C o m m e n t s  

D i s h  No. 
D i s h  T a r e  W t .  
D i  s h + S a m p l  e U t .  
S a m p l e  U t .  

D i s h  No. 
D i s h  T a r e  W t .  9 
D i s h + S a m p l e  W t .  0 
S a m p l e  W t .  9 

R e s u l t s  S o l v e n t  Phase:  B l a n k  S o l v e n t  W t . -  9 ‘1 F i e l d  E l k .  R u n  1 R u n  2 R u n  5 R u n  4 R u n  5 i~ 

I ,  : ield E l k .  Run 1 R u n  2 R u n  3 R u n  4 R u n  5 

I 0. 017G I 0.013q I 0.0133 I I I 
R e s u l t s  Aqueous Phase:  

1 13 
l a  .0054 I o  .UbG I 0.02S8 1 -  I I LSC-0311YR v- 

i 
I 

. :. 
.. . . 



I n t e r p o l  t LaiYuricorles  
( 5 12 1 705-b!320 

EPfi Method 5 D a t a  R e p o r t i n g  Sheet 
P r o b e / C y c l o n e  Wash 

L P  I I S S O ~ / G h  S o u r c e  R e 6  M M c  
7-UflE 

2ob 

Oate  Submi t ted  - 12st No. L NO. of Runs C o m p l e t e d  
Cata o f  C n a l y s l s  (F - 2 - q y  T e c h n i c i a n  

11 T a a m  Ladder ''ps 6 T e s t  Site 

n r r a n s p o r t  L e a k a g e  @ N o n e  0 

3 - 2 3 - ? 9  C a k e  o f  T e s t  1 ; - / 0 - 9 V  

nl S o l v e n t  &c& f o  AJ E 

I 
I 
I 
I 

40/ - 
T e s t  L R u n L  G i s h  No. 
F i e l d  9:ank D i s h  T a r e  U t .  Y ? * F Z V &  q 
Log :,urntar ~ g ' 7 . 7  -0/7 D i  sh+Samp l e  W t .  '45. 5 z Y C  3 
*:ol. o f  S o l v e n t  iQo m l  S a m p l e  W t .  0.oooq 9 
+ S o l v e n t  F r e s i d u e q . 2  uq/ml 

T e s t A R u n  C i s h  No. 40 3 
V O ~ .  o f  S o l v e n t  70 ml D i s h  T a r e  W t .  Y 7, oY66 13 
Loq Numter 2-977 -0Lr cish+sample  ut. 5'7. 1 5  C 8  5 
Coinmen t L S a m p l e  W t .  0 . 0 5 Y 8  c3 

'201. oi Solvent $ < m l  D i s h  T a r e  U t .  q 7 . 6 3 5 6  CJ 
Log Number 2.'2?.7 -07 p D i s h c S a m p l e  U t .  Y 7.(r776 9 
Comments Sample  U t .  0.03'?0 9 

Test Z R u n  2 D i s h  No. yo !r- 
v a t .  ai . z o l v e n t d m l  D i s h  T a r s  W t .  scx ,4 S-S6 $3 
Log Number 2s 37 -0 cf P Dish+Sample  U t .  'lr. sol'-! c; 
Comments S a m p l e  U t .  0188 9 

''01. of Solvent ml D i s h  T a r e  U t .  9 
Log Numtar D i  sh+Samp 1 e U t .  9 
C c m m e n  t s S a m p l e  W t .  9 

'~01.' o f  Solvent- ml D i s h  T a r e  W t .  9 
Log Numbar D i s h t S a m p l e  W t .  F1 
Canmen t s S a m p l e  U t .  g 

D i s h  No. YO 4 T e a t x R u n  2- 

D i s h  No. T a s t  - R u n  - 

T e s t  - R u n  Dish No. 

+ S o l v r n t  Rasidue-uq/ml=C (Sample Ne. g )  ( 1 8 & ) 3 / L J o l .  af 501.- ,ro L 
EPC-ilS Acetone R e s i d u e  B l a n k  Spec .  i 7 . 3  uy /ml  - 
R e s u l t s :  
F i e l d  a l k .  R u n  1 Run 2 R u n  3 R u n  4 Run 5 



Interpoll Laboratories 
(612) 756-6Q2Q 

EPPl Method S Data Reporting Sheet 
Filter Gravimetrics 

I .  

I 
I' 

0.3103 0.3318 0,2l 38 

Job G P/MI550 ULA Source /UMC 
Team Leader <E Test Site T u g E  
Date Submitted s-23-7Y Date of Test C - / O - ? C r  
Test No. a No. of Runs Completed 3 
Date of  Analysis 6 - 2 - Y V  Technician C,. U c l $ c s o -  " 

Test 2 / R u n L  Filter No. 65? 8 
Field B l a n k  Fi 1 ter Type Y"&F 

Comments Filter+Sample Wt. . 9 0 2 3  9 
Sample Ut. Q.OOOl 9 

Log Number x i 3 7  - o l F  Filter Tare Wt. 1 qL7z-L 9 

Test L R u n  I Filter No. 6~95-5- 
Log Number 2 % 3 7 < 4 - ~ f  Filter Type Y " & P  - 
Comment s Filter Tare Wt. 9 

Filter+Sample Wt. t . f l l ?  9 
Sample Ut. 0.23\8 9 

Test A R u n  1/ Fi 1 ter No. L o  56 
Log Number 2.V.3 7 -03F Filter Type 4'f GF 
Comments Filter Tare Ut. x9 3q 9 

FiltercSample Wt. I t o 7 7  9 
Sample Ut. @.a13 a 9 

Test L R u n L  Fi 1 ter No. bo F4 
Log Number tL637 - 0 Y F  Filter Type sc "6F 
Comment s Filter Tare Wt. s77/ 9 

Filter+Sample Wt. t . lb7'f  9 
Sample Wt. 8.2703 9 

Test - Run - Filter No. 
Log Number Filter Type 
Comknents Filter Tare Wt. 9 

Filter+Sample Wt. 9 
Sample Wt. 9 

Test- Run - Fi 1 ter No. 
Log Number Fi 1 ter Type 
Comments Fi 1 ter Tare Wt. 9 

Fi 1 ter+Samp 1 e Wt . 9 
Sample Wt. 9 

R e s u l t s :  
Field Elk. Run 1 Run 2 Run 3 Run 4 Run 5 



I n t e r p o l  1 Labora to r ies  
(6 12) 796-6oZo 

T e s t  __ Hun 0 
F i e l d  B l a n k  
Loq F1umber 
C c m m e n t s  

€ P A  M e t h o d  5 D a t a  R e p o r t i n g  Sheet 
I m p i n g e r  C a t c h / W i s c o n s i n  P r o t o c o l  fi-202- 

Job & ,?. k ? a > O + \ 4  Source C rq cr 

D a t e  S u b m i t t e d  S -27 - q q  D a t e  of T e s t  3-10 -4q  
T e s t  NO. 3 No. of  R u n s  C m n p l e t e d  7 

T e a m  Leader Ct T e s t  S i t e  s hue K 

D a t e  o f  A n a l y s i s  b- ' f -?q  Techn ic ian  C.Nd, e*,- 

i .  ''I 

D i s h  r4o. D i s h  No. 
D i s h  T a r e  W t .  g D i s h  T a r e  U t .  9 
D i s h + S a m p l e  W t .  g D i s h + S a m p l e  U t .  9 
S a m p l e  Ut .  g S a m p l e  'At. 9 

~ r S o l v e n t  Phase I A q u e o u s  Phase 

T e s t L G u n [  
Log N u m b e r L b 3 1 - C b T  
C o m m e n t s  

T e s t L R u n L  
Log N u m b e r  -01% 
C o m m e n t s  

D i s h  No. si D i s h  NO. s5 
D i s h  T a r e  W t . m T Q 8  g D i s h  T a r e  W t . q l . l l ' t &  9 

S a m p l e  Wt. 0,008S g S a m p l e  W t .  o . Q I ( S  9 

D i s h  No. 5 2  4 D i s h  No. 5 6  
D i s h  T a r e  Wt.-%.X??q g D i s h  Ta re  U t .  %.-I 7 3 2  g 

S a m p l e  U t .  0 .cab8 g S a m p l e  W t .  0 . 0 1 O Z  9 

D i s h + S a m p l e  Wt.%B.f$71 g D i s h + S a m p l e  W t . C I l . l X b l  g 

D i s h + S a m p l e  W t 5 Q . l i 4 1 1  g D i s h + S a m p l e  Wt.q7,-/b3q g 

T a s t  X R u n L  
Log N u m b e r  -0 g-r 
C o m m e n t s  

D i s h  No. 5'1 D i s h  No. 200 
D i s h  T a r e  Wt.Ljq.bb%b g D i s h  T a r e  Wt.q%q3s9 g 
D i s h + S a m p l e  Wt..'+q.blSX g D i s h + S a m p l e  W t . L i % ? q q I  g 

( S a m p l e  U t .  0 .--I 2 g l s a m p l e  W t .  Q.0132 9 

Tes t -  R u n  - 
Log N u m b e r  
C a m m e n  t 5 

D i s h  No. D i s h  No. 
D i s h  T a r e  W t .  g D i s h  T a r e  W t .  9 
D i  sh+Sampl e U t .  g D i s h + S a m p l e  U t .  9 
S a m p l e  W t .  g S a m p l e  U t .  9 

Tas t -  R u n  __ 
Log :!umber 
C o m m e n t  5 

R e s u l  tr S o l  v e n t  Phase:  Ell ank Solvent  W t .  g '1 F i e l d  B l k .  R u n  i R u n  2 R u n  5 R u n  4 R u n  5 

''1 I .  F i e l d  E l k .  R u n  1 R u n  2 R u n  3 R u n  4 Run 5 

Y !  I I n.oosr I O.nnC.0 I o.Ool,Y I I i. 
R e s u l t s  Aqueous Phase:  

C i s h  No. D i s h  No. 
D i s h  T a r e  U t .  g D i s h  T a r e  W t .  9 
D i s h + S a m p l e  W t .  g D i s h + S a m p l e  W t .  9 
S a m p l e  W t .  g S a m p l e .  W t .  9 

T 1 K  
, .  I 1 o.o//a I &on99 I n  -01 a 9 1 -  I 1 LSC-0314Y R 

I 
I 
I . .  

.... 



bl I n t e r p o l  1 L a b u r i c o r l a s  
(512') 7%-ta"Q 

€Pa Method 5 D a t a  R e p o r t i n q  S h e e t  
P r o b o / C y c l  one Wash 

.., /, 1 

:f 
IC 
I 

t i s h  No. 7 Y  
D i s h  T a r e  U t .  4 7 . Z l O L  g 
D i s h + S a m p l e  U t .  4 7  <21 og 3 
Sample W t .  Q.cOQ h 9 

T e s t A R u n  5 Dish N o .  /D  -T 

C o m m e n t s  Sample W t .  0. m - 5  9 

Log Number ~ ~ 3 1  -05 P D t s h c S a m p l e  U t .  YS.0814 r; 
C o r n m e n  t '. Sample W t .  0 - 0137 4' 

~ b l .  of S o l v e n t  m l  D i s h  T a r e  W t .  9 
Log N u m t a r  D i  sh+Samp 1 e W t  . 9 
C o m m a n  t s  Sample W t .  9 

~.#01. o f  Solvent- m l  D i s h  T a r e  W t .  9 
Log N u m b a r  Da sh+Samp 1 e W t  . g 
C;.amen t s S a m p l e  U t .  9 

D i s h  T a r s  ff7. S 6 l O  1 L ' o ~ .  of Solvent-ml 
Log Number 7,93 7 ~ 0 7 P D i  shcSano 1 a U t .  Y7. 6 7 0  .r 3 

W t .  

D i s h  rlo. 1 1 5  T e s t  3 R u n L  
wol. of s o l v e n t  120 m l  C i s 3  T a r s  W t .  4 / q , C 6 f L  4 

Dish N o .  T e s t  - R u n  - 

5 s h  NO. T e s t  - R u n  - 

to L +Sc, lvent  R a s i d u e - u g / m l = C  (Sample U t .  - 3 )  ( la - )  2 / L ' O l .  of Sol . - 
EPS-MS A c e t o n e  R e s i d u e  Blank Spec. 
R e s u l t s :  
F i e l d  B l k .  R u n  1 

- (7.3 u y / m l  

Run 2 R u n  3 Run 4 R u n  5 I 

I 
I 
8 



r! 

0.053 I 

Interpol 1 Labor at or i e5 
(512) 756-6020 

EPA Method 5 Data Reporting Sheet 
Filter Gravimetrics 

Job CP /PA / 5 5 0 U L A  Source 'C " DRslER 
Team Leader cr Test Site S'TACK 
Date Submitted s - 23 -'tq Date oi Test 7- /o-y Y 

Date of Analysis 6 - 2 - 5 y  Techn 1 c 1 an c cIC\'LJO* 
3 No. of Runs Completed 3 Test No. 

Test A R u n  0 Fi 1 ter No. 457f 
Field Blank Filter Type 4" G F  

Comment 5 Filter+Sample Ut. . Y Y z b  9 
Sample Wt. 0 .QCOZ 9 

Log Number 2 8 3 7 -  O S F  Filter Tare Wt. I I I 9 Z Y  g 

Filter No. /n(/7? 
4" 6/= 

Test R u n  I 
Log Number 29'3 7 - 8 6 Filter Type 
Comment s Filter Tare Wt. pyyo 9 

Fi 1 ter+Sampl e Wt . 9b 3 7 9 
Sample Ut. 0,0\97 9 

Test X R u n -  z Filter No. 6 W-Z 
Log Number Zg77 -197 Filter Type Y "  GF 
Comments Filter Tare Wt. . ? 3 W  g 

FiltercSample Wt. 7 t  9 
Sample Wt. O . S ( V V  9 

Test L R u n  3 Fi 1 ter No. 6g76 

Comment 5 Filter Tare Wt. ,p970 9 
Filter+Sample Ut. .q/ 7 b 9 
Sample Wt. R -07 OL 9 

Log Number 2-37 - 0 8  Filter Type Y " 6 F  

Test __ Run - Filter No. 
Log Number Filter Type 
Comments Fi 1 ter Tare Ut. 4 

Filter+Sample Wt. 9 
Sample Wt. 4 

Test- Run - Fi 1 ter No. 
Log Number Fi 1 ter Type 
Comment 5 Fi 1 ter Tare Wt. 9 

Filter+Sample Wt. 9 
Sample Wt. 9 

Reru l  ts : 
Field Elk. Run 1 Run 2 Run 3 Run 4 Run' 5 



I n t e r p o l  1 L a b o r a t o r i e s  
( b 12) 79.5-6020 

EPA Method 5 D a t a  R e p o r t i n g  Shee t  
l m p i n g e r  C a t c h / W i s c o n s i n  P r o t o c o l  M - 2 0 2  

Test- R u n  0 
F i e l d  B lank  
Log Fhnber 
C o m m e n t s  

Job i =. F\;s~ou~s Source D D w c r  
T e a m  Leader 4 k  T e s t  S i t e  S k Z K  
D a t e  S u b m i t t e d  5-23.Liq D a t e  of T e s t  5 - 1 0 - y q  
T e s t  KO. v No. of R u n s  C c l m p l e t e d  3 
D a t e  of A n a l y s i s  6 - s - y ~  Technic  i an c,. u2 I t C  * h  

Sol vent Phase I A q u e o u s  Phase 

D i s h  No. D i s h  No. 

D i  s h + S a m p l  e W t .  g D i s h + S a m p l e  W t .  
S a m p l e  W t .  g S a m p l e  W t .  

D i s h  T a r e  W t .  g D i s h  T a r e  U t .  4 
9 
9 

T e s t  L H u n L  
Log N u m b e r V 3 1 - 0 9 S  
C o m m e n t s  

D i s h  No. 62 D i s h  No. 203 

D i  s h + S a m p l e  Wt.Y. iqS7 g D i s h + S a m p l e  Wt.L(6.&802 9 
S a m p l e  U t .  D.ouOq g S a m p l e  U t .  0 .OlL3 9 

D i s h  T a r e  Wt.33. iSy8 g D i s h  T a r e  wt.'-lL8b7? g 

9 

~ ~ ~~~~ 

S a m p l e  W t .  

T e s t  L R u n  
Log N u m b e r  
Commen t s 

T s s t L \ R u n L  
Log N u m b e r  -(\T 
C o m m e n t s  

Tes t -  R u n  - 
Log N u m b e r  
C o m m e n t s  

T a s t  - R u n  __ 
Log :!umber 
C o m m e n t  5 

D i s h  No. 2 Q q  D i s h  No. 390 
D i s h  T a r e  Wt.c(J .z \z% g D ish  T a r e  W t . ~ l . 4 1 3 0  g 
D i s h + S a m p l e  Wt.Y{.25$Lg D i s h + S a m p l e  Ut.- 9 
S a m p l e  U t .  Q,ot2q g S a m p l e  W t .  Oals? 9 

D i s h  T a r e  W t .  g D i s h  T a r e  Ut. 9 
D i  s h + S a m p l  e W t .  g D i s h c S a m p l e  U t .  9 
S a m p l e  W t .  g S a m p l e  W t .  9 

D i s h  T a r e  W t .  g D i s h  T a r e  W t .  9 
D i s h + S a m p l e  W t .  g D i s h + S a m p l e  A t .  9 
S a m p l e  W t .  g S a m p l e  W t .  9 

D i s h  No. D i s h  No. 

D i s h  No. D i s h  No. 

R e s u l t s  S o l v e n t  Phase: B l a n k  So lvent  W t . g  
I 1 F i e l d  B l k .  R u n  1 R u n  2 R u n  5 R u n  4 R u n  5 

~ 1 
1 I n.nYol I m a 2  i o.ua/L I I I 

[ I U.rnb3 I o  .wJ89 I & - "  I 1LSC-031.IYR 

R e s u l t s  Aqueous Phase: 
F i e l d  R u n  2 R u n  3 R u n  4 R u n  5 

T 1 0  

I 
. .  . .  , ~.. - 



I n t e r p o l  1 L a b o r j t o r l r s  
(617) 7 a _ 5 - * C O  

EPCI Method 5 D a t a  R e p o r t i n g  S h e e t  
P r o b o / C y c l o n e  Wash. 

3z.Y 
I .?  

T e s t ~ L f R u n . 3  D i s h  No. 
D i s h  T a r a  W t .  +'(. 76 T F  '3 

Log r!umber l K S 7  - / f P  Dish+Sample U t .  7 I . 98  YO 0 
Comments S a m p l a  U t .  D.Ol8S q l  

co l .  of S o l v e n t  m l  C i s h  T a r e  U t .  9 
Log Number D i s h + S a m p l e  U t .  9 
Comman t s S a m p l e  W t .  9 

t '201.  of S o l v e n t -  m l  D i s h  T a r e  U t .  Y 
Log Numbar Di sh+Samp 1 e U t .  9 

D i s h  No. T e s t  - Run - 
'J rP 

E& T e s t R u n  Cish No. 

, e  ,, 
, 'ob L P / M ~ O  VLR S o u r c e  DRfEP 

Data  o f  cna lvs is  &-L - 7 y  T e c h n i c i a n  7, S / n ? O r , S  

Taam Ladder fi1K T a s t  S i t e  G I 2 - e  
Oats  Submi t t o d  5 ' - Z 3 . - 7 9  Date of T e s t  5 - t o - P 9  - 125t No. No. o f  R u n s  C a m p l e t e d  '3 

i,:ar;zpart L e a k a c j e  a N o n s  0 m l  S o l v e n t  kCET0fde 

- 
Run Gisa No. T e s t  - 

FiPld Ytank D i s h  T G r s  X t .  9 
Log : ! u m t t r  D i  sh+Samp 1 e U t .  3 
'201. o f  S o l v e n t  m i  S a m p l e  W t .  9 

T e s t  X R u n  - I C i s h  No. 327- 
V a l .  o f  ~ o l v e n t j D m ~  D i s h  T a r e  U t  . 4q, . t Z b ?  '3 
Loq Number 7437-67P Ci sh+Samp l  e W t  . '4q.ZCl23 9 
Ccinmonts S a m p l e  U t .  O.OtS4 9 

'3 2-3 
4?.47/Y '3 

Log Numher ZY ?, 7 '/OP DishcSanple U t .  Ll3. W..y5 3 
Csmman ts S a m p l e  U t .  f i . Q ( Z 7  9 

+ S o l v e n t  R e s i  due-ug/ml 

T e s t L R u n  '5 D i s h  No. 
'"'01. a i  S o l v e n t  ml D i s h  T a r e  U t .  

Q.0\8 3 1-19 I 0.0 15.3 O r Q \ 2 3  

:I 
:I 
"I 
I 
I 
1 

LSC-O1YR 

L -  I 

, ,. ". 
.: r: 
d( 
..v . .  



Interpol 1 Labor at o r  i e5 
(512) 795-bQ20 

€PA Method 5 Data Reporting Sheet 
Filter Gravimetrics 

I 0.0936 0.09u 8 

R , F P  
Date Submitted Date of Test >--1o-q r 

c < I  

Source 
bl #= Test Site 5 m - C F  

Job 1 p , /  f / < s d o L A  
Team Leader 

Test No. No. o f  Runs Completed 7 
Date of Analysis Techni ci an 

nn975 

Test - Run 0 Fi 1 ter No. 
Field B l a k  Filter Type 
Log Number Fi 1 ter Tare Wt. 9 
Comments Filter+Sample Wt. 9 

Sample Wt. 9 
~~ 

Test L R u n  Filter No. 6 w=/ 
Log Number 2$37 - b ? p  Fi 1 ter  Type 41f 6 f  
Commen t s Fi 1 ter Tare Wt. ,45-/q g 

Filter+Sample Wt. 977ri 9 
Sample Wt. 0.02 L q  9 

TestLfRun Fi 1 ter No. &O T7 
Log Number Z T e / 6 F  Fi 1 ter Type Y"6P 
Comment 5 Fi 1 ter Tare Wt. 9 

Filter+Sample Wt. . 9 2 2 b  g 
Sample Wt. 0.03 qo 9 

~ 

T e s t L R u n L  Filter No. 66-77 
Log Number 2 5  37 - / I F  Fi 1 ter Type Y "  &/= 
Comment s Fi 1 ter Tare Wt . 9966 9 

Sample Wt. 0.0387 9 
Filter+Sample Wt. ? 7 q j  g 

Test - Run - Fi 1 tar No. 
Log Number Filter Type 
Comments Fi 1 ter Tare Wt. 9 

Fi 1 ter+Sampl e Wt . 9 
Sample Wt. 9 

Test - Run - Fi 1 ter No. 
Log Number Fi 1 ter Type 
Comments Fi 1 ter Tare Wt. 9 

Fi 1 ter+Sampl e Wt . 9 
Sample Wt. 9 



11 i 

T e s t  - Hun 0 
F i e l d  B l a n k  
Log N u m b e r  
Commen t s 

I n t e r p o l  1 L a b o r a t o r i e s  
( b 12) 796-bQZO 

€PA M e t h o d  5 D a t a  R e p o r t i n g  S h e e t  
I m p i n g e r  C a t c h / W i s c o n s i n  P r o t o c o l  M.202 

A q u e o u s  Phase 

D i s h  No. 

I S o l  vent  Phase 

D i s h  r a .  
D i s h  T a r e  W t .  g D i s h  T a r e  W t .  4 
D i s h c S a m p l e  W t .  g D i s h + S z m p l e  U t .  9 
Sample W t .  g S a m p l a  U t .  9 

:I 

T e s t L R u n L  
Log N u m b e r 2 8 5 1 ' 1 ~ T  
C o m m e n t s  

T e s t g R u n L  
Log N u m b e r  -13T 
C o m m e n t s  

Job Li fib S O U \  9 Source Co-lcr I 42 
T e a m  Leader 5 6  T e s t  S i t e  s -cI. ck 1 D a t e  S:bmitted s - 2 3 - S ' l  D a t e  of T e s t  s-11-9 CI 
T e s t  No. Y No. o f  R u n s  C o m p l e t e d  3 

'I D a t e  o f  h a l y s i s  b-Y-FV T e c h n i c i a n  c .ua  d k  

D i s h  No. 520 D i s h  No. 3 y \  
D i s h  T a r e  Wt.'jf,52b5 g D i s h  Tare W t . s 6 5  91 9 
D i s h + S a m p l e  Wt.y85311 g D i s h t S a m p l e  W t . L j 7 . b b t  2 9  
S a m p l e  W t .  rn.ooq(. g S a m p l e  W t .  O . c o . ? l  9 

D i s h  No. 5'22 D i s h  No. y \ \  
D i s h  T a r e  W t . q % Q O O o  g D i s h  T a r e  wt.'ib.b83S g 
D i s h + S a m p l e  W t . L J l . O O 3 L g  D i s h + S a m p l e  Ut.'iL.b867 g 
S a m p l e  U t .  0 . 0 0 3 2  g S a m p l e  W t .  0 . 0 0 . 3 3  9 

' 
n Z 

D i s h  No. SI2 
Y Y W + G  

T a s t  L R u n i )  ~ l s h  No. b 0 4  
Log Number -1-x D i s h  Ta re  Wt.5b.Iq3-J g D i s h  T a r e  W t .  
C o m m e n  t s D i s h + S a m p l e  Wt.SO.1(11'l g D i s h + S a m p l e  Wt.74.3 90 g 

S a m p l e  U t .  O.OOq\ g S a m p l e  W t .  b.OO.3b g 

i 1 .  4 !I 

!I I 

5 

T e s t  - Run - D i s h  No. D i s h  No. 
Log N u m b e r  D i s h  T a r e  W t .  g D i s h  T a r e  W t .  9 
C s m m e n  t 5 D i  sh+Sampl e W t  . g D i s h + S a m p l e  U t .  9 

S a m p l e  W t .  g S a m p l e  W t .  9 

D i s h  T a r e  W t .  g D i s h  T a r e  W t .  J 
C o m m e n t s  D i s h t S a m p l e  W t .  g D i s h t S a m p l e  U t .  9 

S a m p l e  W t .  g S a m p l e  U t .  9 

Run - D i s h  No. D i s h  No. Tsst- 
Log N u m b e r  

.. 



I n t ~ r p o l l  L i C u r i c a r i r e  
(U12) 7S.5-&U20 

EPCI M e t h o d  5 D a t a  R e p o r t i n g  Sheet 
P r o b e / C y C l o n e  Wash 

Q.O\S \ 0 . 0 \ q 3  

I 

LSC-O1YR 
1-22 

I 
0 
I 
I 
I 
'I 
' I  
1 
1 
I 

- 
Dish  No. T e s t  __ R u n  

F ' i s l d  Y t a n k  D i s h  T a r s  U t .  9 
Log ? ! u m b t r  D i s h t S a m p l e  U t .  9 
'v01. o f  S o l v e n t -  m l  S a m p l e  W t .  9 
*Sol vent R e s i d u e -  u g / m l  

T a s t  L R u n  I D i s h  No. Z O b  
V O ~ .  of ;olvent-&-ml D i s h  T a r e  U t .  y % , 6 3  &? 9 
Log PJumber Z F 3 7 - l t ?  D i  s h + S a m p  1 e W t  - q%s G s 22 9 
C c i n m e n t s  Sampla  W t .  Q.0 I 53 9 

~~ 

D i s h  NO. iY 
D i s h  T a r e  U t .  4 6 .  T o z y  '3 

T e s t L R u n  5 
'201. o f  S o l v e n t a m 1  

Commen t 3 S a m p l e  U t .  Q.Q(C(L 9 
Log :!umber - I 3  P D i s h c S a m p l e  U t .  * C - S 3 l l  3 

T e s t L R u n  3 D i s h  No. 5-/ G7 

V O ~ .  o f  S o l v e n t  30 m l  D i s h - T a r a  W t .  .f4< ar3.j '3 
Log ?!urnbar - l Y  P D i n h t S a m p l e  U t .  Yq, f iL  1'4 c; 
C c m m s n t s  S a m p l e  U t .  0 .0080  9 

Vol. of Solvent-  m l  C i s h  T a r e  U t .  9 
Log N u m t a r  D i  sh+Samp 1 e U t .  9 
Ccmman t s S a m p l e  U t .  Y 

' d o l .  o f  S o l v e n t  m l  D i s h  T a r e  U t .  9 
Log N u m b e r  D i  s h + S a m p  1 e U t .  F1 
C=i-men t s S a m p l e  W t .  9 

T e s t -  R u n  Dish No. 

R u n  - Dish No. T a s t  - 

I 
. .  
c 



I"l /I. 

fl 

I n t e r  po l  1 Labor a t o r  i es 
( b  12) 796-6023 

EPFI Method 5 Data Repor t ing  Sheet 
F i l t e r  Grav ime t r i cs  

mwarL CI Source 80w-d Cooler 1+2 Job L. p. 
Date Submitted . S - 2 3  -7q Date o f  Test s-l\qL( 
Test No. 8 No. o f  Runs Completed 3 
Date o f  Ana lys is  - -  Techn i c i an c . ~ e \ 4 C s o r  

Team Leader S B  Test S i t e  S k C k  

R u n  0 F i  1 t e r  No. Test __ 
Log Number F i  1 t e r  Tare W t  . 9 
Commen t s F i l t e r+Samp le  W t .  9 

Sample W t .  9 

F i l t e r  Type F i e l d  5lank 

Test B R u n  I F i l t e r  No. L O L O  

Comments 
Log Number 28.77-  /Z F i  1 t e r  .Type r l ' 6 C  

9 F i l t e r  Tare W t .  grq-77 
F i l t e r+Samp le  W t .  ,m9r 9 
Sample W t .  0.000s'  9 

Test L R u n L  F i l t e r  No. L.5 77 
Log Number - \ 3 F  F i l t e r  Type Y"6F 
Comments F i l t e r  Tare W t .  .8J 20 9 

F i  1 t e r  +Samp 1 e W t . .  p&ro 9 
Sample W t .  0.0010 9 

Test X R u n  3 F i  1 t e r  No. 658 1 
Log Number - \q r^ F i  1 t e r  Type P 6 F  
Comment s F i l t e r  Tare W t .  *89q(1 9 

Sample W t .  D . o o ( ~  9 
F i l t e r+Samp le  Wt.&T58 a 

F i  1 t e r  No. Test- R u n  - 
Log Number F i  1 t e r  Type 
Comments F i l t e r  Tare U t .  9 

F i  1 ter+Sample W t  . 9 
Sample W t .  9 

Test - F i  1 t e r  No. 
Log Number 
Comments 

R u n  - 
F i  1 t e r  Type 
F i l t e r  Tare W t .  9 
F i  1 ter+Sampl e W t .  9 
Sample W t .  9 

Results: 
F i e l d  B l k .  R u n  1 R u n  2 R u n  3 R u n  4 R u n  5 

I E ) . O o O C  0.00z0 a. 001y I 
F i e l d  Elk .  R u n  1 R u n  2 R u n  3 R u n  4 Run 5 

I I I 1 I I I 



I 

T e s t  - Hun 0 
F i e l d  B l a n k  
Loq FJumber 
Comments 

I n t e r p o l l  L a b o r a t o r i e s  
(6 12 ) 795-6I320 

€PA Method 5 D a t a  R e p o r t i n g  S h e e t  
I m p i n g e r  C a t c h / W i s c o n s i n  P r O t o c O l  

D i s h  PJo. 
D i s h  T a r e  W t .  9 
D i s h t S a m p l e  W t .  9 
S a m p l e  W t .  9 

J o b L , ? .  k t 5 - J  4 ~ o u r c e + 3 ~ q  3 r c o  vrka 
T e a m  L e a d e r  C T  T e s t  S i t e  5+LK 
Date S u b m i t i e d  5- 23-*q D a t e  o f  T e s t  5 - I \  - 4  =\ 

Date of  a n a l y s i s  6 - 9 - 2 Y  T e c h n i c i a n  c ,  h - \ < L 5 0 U  

T e s t  No. 9 N o .  of Huns Ccjmple ted  3 
I 
I 

_ _ _ _ ~  ~ 

T e s t  - q H u n 1  
Log N u m b e r 2 ~ 3 1 - \ Y r  
Comments 

,I 
I 
I 
1 
I 
‘I 1 

D i s h  NO. I 

S a m p l e  U t .  0.00lq 9 

D i s h  T a r e  W t 5 r . 4 7  13 g 
D i  s h + S a m p l e  W t  51.9721 g 

I S a l  v e n t  P h a s e  

T e s t  L R u n  
Log Number -1bF 
Comments  

T e s t  L R u n L  

Comments 
Log Number -\XI 

T e s t  __ Run - 
Log Number 
Comment 5 

D i s h  N o .  3 
D i s h  T a r e  Wt.52.liqZ g 
D i  sh+Sampl  e W t  .SZ.kb’! g 
S a m p l e  U t .  0.0072 9 

D i s h  T a r e  W t . ’ j l . ’ l 7  ’I7 . 9  

S a m p l e  W t .  w .m5< g 

D i s h  Tare W t .  9 
D i  sh+Samp 1 e W t  . 9 
S a m p l e  W t .  9 

D i s h  No. 

D i  s h + S a m p l e  W t  .97.qBOL g 

D i s h  No. 

T e s t H u n -  
Log Number 
Comments  

D i s h  No. 
D i s h  T a r e  W t .  9 
D i s h + S a m p l e  W t .  9 
S a m p l e  W t .  9 

~~~~ 

A q u e o u s  P h a s e  

D i s h  N o .  
D i s h  T a r e  W t .  
D i  sh+Sampl  a W t .  

a 
9 

S a m p l e  U t .  9 

D i s h  N o .  513 
D i s h  T a r e  Wt.’i7.C1122 g 
D i s h + S a m p l e  Wt.q7.%SS g 
S a m p l e  U t .  0.0033 9 

D i s h  No. S188.,00 
D i s h  T a r e  W t . q  01 
D i s h c S a m p l e  W t . q t . : O 3 S  9 
S a m p l e  W t .  0.0026 g 

D i s h  N o .  5-2 I 

Dish+Sampl  e W t  .S0.5??6 9 
S a m p l e  W t .  O . m T 2  9 

D i s h  T a r e  Wt.SO.sq’!q g 

D i s h  N o .  
D i s h  T a r e  W t .  9 
D i s h + S a m p l e  U t .  9 
S a m p l e  W t .  9 

D i s h  No. 
D i s h  T a r e  W t .  9 
D i s h + S a m p l e  W t .  9 
S a m p l e  W t .  9 

Blank  S o l v e n t  W t .  g 
Run 4 Run 5 

I 0.OWb I n.nm-9 I n.6047 I I 
Results Aqueous Phase:  
F i e l d  E l k .  Run 1 Run 2 Run 3 Run 4 Run 5 

1 7 A  
I norno I o  . ma3 I 0.0 wv 9 I - -  I I LSC-031.IYR __ 

I 

. .  
.. .. 
il’ 
. .. 
.. . /  j .  

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



I n t e r p o l l  L a b o r a t o r i e s  
( A  12) 795-iQ2O 

EPfi M e t h o d  5 D a t a  R e p o r t i n g  S h e e t  
P r o b e / C y c l o n e  Wash 

0.0107 

Jub L .  ? *  h ; s 5 0 ~ \ 4  S o u r c e  -3+L( Press ut..+ 
Taam Leader c r  T e s t  S i t e  S+4CK 
D a t e  S u b m i t t e d  J-23-7'4 D a t e  o f  T e s t  5- II-TY 

J.  2 . h f t . C  

? No. o f  R u n s  C o m p l e t e d  -I .. T e s t  rlc. 
C a t s  of enalysis b - 2 - S ' I  T e c h n i c i a n  
T r a n s p o r t  Leakage -20 m l  So ls .en t  4 c  I + O b  

I? 

LSC-O1YR 0.068\ 0.0089 1-25 

- 
T e s t  __ Run 0 D i s h  No. 
F i e l d  B l a n k  D i s h  T a r e  U t .  9 
Log N u m b e r  D i s h + S a m p l e  W t .  9 
' J o l .  of S o l v e n t -  m l  S a m p l e  W t .  9 
* S o l v e n t  Residue-  u g / m l  

0 '3 V O ~ .  of S o l v e n t L m l  D i s h  T a r e  W t .  q3.1q-I 
Log N u m b e r 2 8 3 1  - IS-P D i s h + S a m p l e  W t .  q 3 e  [L8 0 9 
Comment-, Sample W t .  0.02. I O  9 

T e s t  4 R u n 1  D i s h  No. G q  

T e s t  q R u n 2  D i s h  No. 6 s  
'"'01. of Solvent-in1 D i s h  T a r e  U t .  qq ,  b 5 b L  3 
Log N u m b e r  - I C 1  e D i s h + S a m p l e  U t .  Clq. b 6 5 I  3 
Comment 5 S a m p l e  W t .  0 . 0 0 8 5  9 

T e s t  L R u n  & D i s h  No. 6 9  
V o l .  o f  So lvent  S'C ml D i s h  T a r e  W t .  97.9893 9 
Log Number - P D i s h + S a m p l e  W t .  't7 . 4  983 CJ 
Comments  S a m p l e  U t .  0 0090 Y 

L'ol. o f  Solvent- m l  C i s h  T a r e  W t .  9 
Log N u m b - r r  01 sh+Samp 1 e W t  . 9 
Comments  S a m p l e  W t .  Y 

T e s t  Run - clsh rio. 
Vol. o f  Sol..,ent ml D i s h  T a r e  U t .  Ll 
Log N u m b e r  D i s h + S a m p l e  W t .  
Canman t s S a m p l e  U t .  L! 

T e s t  - R u n  - D i s h  No. 



Interpol 1 Laboratories 
(512) 796-6020 

€Pa Method-5 Data Reporting Sheet 
Fi 1 ter Gravi metri cs 

Q * o O b l  

Job L-9. M t5so,Lq Source *3+~l Press b*+ 
Team Leader r. I- Test Site S i a c Y  

Test No. 4 No. o f  Huns Completed 3 
Date o f  Analysis b - \ e - ? q  Technic1 an C . ~ ~ C \ C < S C  rn 

1 

I 
I Date Submitted S - 2 3 4 Y  Date o f  Test s-Il-'iq 

- 

o.co*o 0.00 30 

Test - Run 0 Fi 1 ter No. 
Field B l a n k  Fi 1 ter Type 
Log Number Fi 1 ter Tare Wt. 4 
Commen t s Fi 1 ter+Sampl e Ut. 9 

Sample Wt. 9 

Test %Run 1 Fi 1 ter No. b b o (  
Log Number2837- IS F Fi 1 ter Type y 1 \ 6 F  
Comments Filter Tare Wt. .9.385 9 

Sample Wt. ~ . O ~ b l  9 
FiltertSample Wt.qqYS3 g 

Test L R u n L  Fi 1 ter No. 6 bo5 
Log Number -16 F Filter Type C ( ' ' 6 F  
Comments Filter Tare. Wt. .92?91 9 

FiltercSample Wt.,l3?,\ g 
Sample Wt. O.OOL(0 9 

T e s t q R u n L  Fi 1 ter No. 6q83 
Log Number -\-IF Fi 1 ter Type q " 6 F  
Commen t 5 Filter Tare Wt. e9q3cl 9 

FiltercSample Ut. .FYb'-l 9 
Sample Wt. 0 a 0 0 3 0  9 

Test - Run __ Filter No. 
Log Number Filter Type 
Comments Filter Tare Wt. 9 

Fi 1 ter+Samp 1 e Wt . 9 
Sample Wt. 9 

Test - Run - Filter No. 
Log Number Filter Type 
Comment 5 Filter Tare Wt. 9 

Fi 1 ter+Sampl e Wt. 9 
Sample Wt. 9 



I n t e r p o l l  L a b o r a t o r i e s  
(6 17,) 796-6020 

€PA Method 5 D a t a  R e p o r t i n g  S h e e t  
Impinqer  C a t c h / W i s c o n s i n  P r o t o c o l  

T e s t  - nun 0 
Field 5 lank  
Log N u m b e r  
Comments 

T e s t  A H u n L  
Log NumberZT31’18r 
Commen t s 

T e s t  L R u n Z .  
Log Number -1CiS 
Csmmen t s 

JobL.-$. F \ , , s p \ q  ~ 
S o u r c e  I S Z  u Lb.4- 

Team Leader P4t: T e s t  S i t e  S k C K  

T e s t  No. 0 No. of H u n s  C o m p l e t e d  3 
D a t e  S u b m i t t e d  5 - 2 3 - 5 q  D a t e  of T e s t  S-11-w 

D a t e  o f  A n a l y s i s  q6-8-Fv T e c h n i c i a n  c. kl<Irc5o- 

S o l v e n t  Phase I A q u e o u s  Phase 

D i s h  tJo. D i s h  No. 
D i s h  T a r e  W t .  g D i s h  T a r e  W t .  4 
D i s h + S a m p l e  W t .  g D i s h + S a m p l e  W t .  9 
S a m p l e  W t .  g S a m p l e  U t .  9 

D i s h  No. 10 D i s h  NO. s2cI 
D i s h  T a r e  Wt .Y7 .NS7  g D i s h  T a r e  Wt.Y8.03’?1 9 
D i  sh+Sampl e W t  .j7.sbl( g D i  sh+Sampl e U t  .y&.q37 g 
S a m p l e  W t .  O - O i S q  g S a m p l e  W t  . 0.m rto 9 

D i s h  No. 13 D i s h  No. 601 
D i s h  T a r e  W t . ~ . 7 2 1 1  g D i s h  Ta re  Wt.ql,bbq 5 g  

S a m p l e  W t .  0&\\2 g S a m p l e  W t .  0 . 0 0 ~ 3  9 
D i s h + S a m p l e  Wt.c(S.73?9 g D i s h + S a m p l e  bJt.yl.f,&B g 

T o s t A R u n -  
Log N u m b e r  ~ 2 0 ~  
Comment s 

D i s h  No. 17 D i s h  No. 612 
D i s h  T a r e  Ut.’18.34 1s g D i s h  T a r e  W t .  Y4.b237 g 
D i s h + S a m p l e  Wt.%.*qO g D i s h + S a m p l e  Wt.Lfq.b2bZ g 

Test- Run- 
Log Number 
Comments 

Test- Hun - 
Log :!umber 
Comments 

Results Solvent Phase: B l a n k  S o l v e n t  W t .  q ‘1 F i e l d  E l k .  Run  1 Run  2 R u n  3 Run 4 R u n  5 

I 0.nlVb I n.01 OY 1 0.0117 I I 
Results Aqueous Phase: 
F i e l d  B l k .  Run 1 Run 2 R u n  3 Run 4 R u n  5 - -- 

D i s h  No. D i s h  No. 
D i s h  T a r e  W t .  g D i s h  T a r e  W t .  9 
D i  sh+Samp 1 e W t  . g D i s h + S a m p l e  U t .  9 
S a n p l e  W t .  g S a m p l e  W t .  9 

D i s h  T a r e  U t .  g D i s h  T a r e  W t .  9 
D i s h + S a m p l e  W t .  9 D i s h + S a m p l e  U t .  9 
S a m p l e  W t .  g S a m p l e  W t .  g 

D i s h  No. D i s h  No. 

- [ 10.003 7 I o.coao I 0.oDaa 1 -  - ’  I 1 LSC-0311YR 

I 



I n t e r i t o l l  Laburdtories 
(512) 78b-&C3^-Q 

EPCI nothcd 5 D a t a  R e p o r t i n g  S h e e t  
Probof Cvcl one Wash 

LSC-O1YR 1-28 

,(' i 

- 
Run a Gish FIo. 

9 
T e s t  - 
Fiald Y!ank 
Log ? l u m b a r  

* S o l v e n t  Residue-  u q / m l  

u7. 7643 9 
T e s t a R u n L  

LO¶ N u m b e r  ~ $ 7 ' 7  - i P D i  sh+Sampl  e ut. 47. 1 3  c 9 

D i s h  T a r e  %t. 
Dish+Samp l ' e  U t .  3 

'201. o f  S o l v e n t -  m l  S a m p l e  W t .  ¶ 

uoi.  o f  S o i v e n t - 7 D m l  

toinmen t i S a m p l a  W t .  0.0\56 9 

D i s h  No. / / 4  
D i s h  T a r e  W t .  

D i s h  No. / 75- 
C'5 I OZ7Y 3 

T e s t / O R u n  - *b 
1/01. of ~ o l v a n t ; 1 0 m l  D i s h  T a r e  W t .  

P 0 3 r 4  J Log ?!umber 
Commen t z  S a m p l e  W t .  0.ooq I 9 

~ D i . s h  No.. W &  
D i s h  T a r e  U t .  47. 9f B t  '9 

r e s t / O R u n .  3 
V a l .  of S o l v o n t A m l  

- - L o p  D i  shcSamp 1 e U t .  li7. YL tX c; 
Comments S a m p l e  W t .  O.OQS6 9 
 LO^ ?!umber 

vo l .  o f  c aalvent- m l  D i s h  T a r e  W t .  9 
Log Number D i s h c S a m p l e  W t .  9 

- DishcSample U t .  5 7 .  

D i s h  No. Test- Run  __ 

S a m p l e  U t .  S C ~ m m e n  t s 



I 

T e s t -  R u n  - F i l t e r  No. 
Log Number F i l t e r  T y p e  
C o m m e n t s  F i  1 t e r  T a r e  W t .  4 

F i l t e r + S a m p l e  W t .  9 
S a m p l e  W t .  9 . 

I n t e r p o l  1 L a b o r a t o r i e s  
(512) 796-6020 

EPQ M e t h o d  5 D a t a  R e p o r t i n g  S h e e t  
F i  1 t e r  G r a v i m e t r i c 5  

~~ 

O.OO\S 

Job C.P. m;5soV-\cL S o u r c e  *tic2 Prcs vent 
Team L e a d e r  M Y  T e s t  S i t e  7-b.r. 
D a t e  S u b m i t t e d  5 -L3 -Yc(  D a t e  of T e s t  5 - l l - q Y  
T e s t  No. (0 No. of Runs C o m p l e t e d  3 
D a t e  o f  A n a l y s i s  6-10-9'4 T e c h n i  c i  an  C.H<\ \U O h  " 

0.0010 a. oo\o 

~~ 

Test-  R u n  0 Fi 1 t e r  No. 
F i e l d  B l a n k  Fi 1 t e r  Type  
L o g  Number Fi 1 t e r  T a r e  W t .  9 
Comments F i l t e r + S a m p l e  W t .  9 

S a m p l e  W t .  g 

T e s t L R u n L  F i l t e r  No. 6.5 99 
L o g  N u m b e r 9 8 7 7 -  I $  F F i  1 t e r  Type  q L L 6 F  
Comments F i l t e r  T a r e  W t .  . ? 3 9 Y  9 

F i l t e r + S a m p l e  W t .  .'3qlZ 9 
S a m p l e  W t .  O.on I 8  9 

T e s t L R u n L  F i l t e r  No. 6 bOLt 

C o m m e n t s  F i l t e r  T a r e  W t .  ,4302 9 

S a m p l e  W t .  8.0010 9 

L o g  Number - \ q  F i  l t e r  Type  U*GF 

F i l t e r + S a m p l e  W t .  ,4712 q 

T e s t x R u n L  Fi 1 t e r  No. 6 qacl 
Log Number -zcF F i l t e r  T y p e  CO'C F 
Comments F i l t e r  T a r e  W t .  .?3q5 g 

F i l t e r + S a m p l e  W t .  J q 3 S S  9 
S a m p l e  W t .  0,QOlO 9 

T e s t  - R u n  - F i l t e r  No. 
Log Number F i l t e r  T y p e  
Comments F i  1 t e r  T a r e  W t  . 9 

F i l t e r + S a m p l e  W t .  9 
S a m p l e  W t .  9 

Resul ts: 
F i e l d  E l k .  R u n  1 R u n  2 R u n  3 R u n  4 R u n  5 



! .-I, 
i 

T e s t  __ nun 0 
F i e l d  B l a n k  
Loa P l u m b e r  
Comments 

I n t e r p o l 1  L a b o r a t o r i e s  
( .i 12) 796-6020 

€PA Method 5 D a t a  R e p o r t i n g  S h e e t  
Imp inger  C a t c h / W i s c o n s i n  P r o t o c o l  

A q u e o u s  Phase 

D i s h  No. 
I S o l v e n t  P h a s e  

3 ish  fJo. 
D i s h  T a r e  W t .  0 g D i s h  T a r e  W t .  
D i s h t S a m p l e  W t .  g D i s h + S a m p l e  U t .  9 
S a m p l e  W t .  g S a m p l e  U t .  9 

Job L.?. k r z s O ~ L a  Source  IClar-4-L P ~ c  L c r  
Team Leader / t \k  T e s t  S i t e  S k c k  I D a t e  S u b m i t i e d  5-25-9q D a t e  of T e s t  5 - 1 2 -  4 Y  
T e s t  No. lb  No. of R u n s  C a m p l e t a d  3 
D a t e  of Analysis G-$-<I.r  T e c h n i c i a n  C . ~ ~ \ ( C S O C )  

Test&Hun( 
Log Number Z f 5 7 ' Z I  
Comments 

T e s t  L R u n L  
Log Number -z%f 
Comments 

D i s h  No. A D i s h  NO. 4 
D i s h  T a r e  Wt.V8.21/7 g D i s h  T a r e  wt.41.379q 9 

S a m p l e  W t .  S.COS8 g S a m p l e  U t .  Q~OO1.S 9 

D i s h  No. 8 D i s h  No. S 

D i s h + S a m p l e  Wt."b.'%cY g D i s h + S a m p l e  WtSoa'&.c(b 9 
S a m p l e  W t .  0.004C g S a m p l e  U t .  O.eo7C1 9 

D i  sh+Sampl  e W t  .-(b.y17$ g D i  sh+Sampl e W t .  -9 

D i s h  T a r e  W t .  76.'?154 g D i s h  Ta re  W t . S % . d 8 1 7  9 

T e s t  ( G R u n L  
Log Number - 2 3 7  
Commen t,s 

D i s h  No. 18 D i s h  No. 21 

D i s h + S a m p l e  Wt.C19.993(. g D i s h + S a m p l e  Ut.Y7.5%7 9 
S a m p l e  W t .  O . C O L ~  g S a m p l e  W t .  0.003\ 9 

D i s h  T a r e  wt.ys.986q <g D i s h  Ta re  Wt.CI7.S 2 7 b  g 

~~ 

Test- Hun - 
Log Number 
Comments 

D i s h  No. D i s h  NO. 
D i s h  T a r e  W t .  g D i s h  T a r e  U t .  9 
D i s h + S a m p l e  W t .  g D i s h + S a m p l e  U t .  9 
S a m p l e  W t .  g S a m p l e  W t .  9 

5 
I "  T25t- Run - D i s h  No. D i s h  NO. 

Log ? l u m b e r  D i s h  T a r e  U t .  g D i s h  T a r e  W t .  9 
Comments D i  sh+Sampl  e W t  . g D i s h + S a m p l e  N t .  9 

S a m p l e  W t .  g S a m p l e  W t .  9 



Interpol 1 L a b u r i c o r l  e5 
(512) ?%-&a33 

EPCI Method 5 D a t a  R e p o r t i n g  Shee t  
P r c b o / C y c l a n e  Wash 

- 
T e s t  - R u n  0 G i s h  Flo. 
F i a l d  5tank L)i.sh T s r o  U t .  9 

'vel. o f  S o l v e n t  m l  S a m p l e  U t .  9 
Loq Vlumbtr Dish+Sampl ’e  U t .  J 

+ S o l v e n t  Res idue -  u q / m l  

T ~ S ~ / ~ R W  i C i s h  No. ?/q 
voi. of S c l v e n t / O o m l  D i s h  T a r e  U t .  44,033L 4 
Log Number z-5-3’7--rf P C i s h + S a m p l e  U t .  c l c l .  0 787 s 
Comments S a m p l a  Ut. 0.0055 9 

~ o l .  o i  S o l v e n t  7 0  m l  D i s h  T a r e  U t .  q7. lo- 3 
Log Numbar - 2 Z P  D i s h c S a m p l e  W t .  -I7 . l o s s  J 
Comment s S a m p l e  U t .  0,0059 9 

407 
Y7< 4 42-6 23 

D i s h  No. 40 T e s t L R u n  > 

T e s t  &Run 7 D i s h  No. 
V O L .  of . z o i v e n t  4-0 m l  Dish Taro U t .  
Log ?!unbar -%? p D i s h c S a m p l e  U t .  Vl . ’ r98 : !  ‘ j ,  

Comments Sample W t .  . B.OOS(, R I  

‘‘01. o f  S o l v e n t -  m l  C i s h  T a r e  U t .  9 
Log Numbar D i s h c S a m p l e  W t .  4 
Canman ts S a m p l e  U t .  Y 

“01. of S o l v e n t -  m l  D i s h  T a r e  U t .  9 
Log Numbar Di sh+Sampl  e U t .  cl 
Czmmen t 5 Sample U t .  3 ,  

D i s h  Nc. T e s t -  R u n  __ 

C i s h  N o .  T e s t  - R u n  - 

* ~ ~ l v e n t  Kasidue-ug/ml=C ( S a m p l e  W t .  g )  (la-)l,’\’ol. o f  SC1.- m : 
EF.‘%-M5 A c e t o n o  R e s i d u e  B l a n k  S p a c .  
R e s u l t s :  
F i e l d  a l k .  Run 1 R u n  2 R u n  3 Run 4 Run 5 

- (7.3 u g / m l  



I 

0. ory \ 0 . 0 l S q  

Interpol1 Laboratories 
( 5  12) 796-nQ20 

€PA Method 5 Data Reporting Sheet 
Filter Gravimetric5 

0.019 \ 

d 

Job c .p  h b  70 \\a Source 
Team Leader M K  Test Site 
Date Submitted 5-23-?4 Date of Test 5 - 1 2 - 9 q  
Test No. I L  No. of Runs Completed 3 
Date o f  Analysls 6-10-q Techni c1 an c- k \ , e s o h  

I 

Test __ Run 0 
Field Blank 

Fi 1 ter No. 
Fi 1 ter Type 

Log Number Filter Tare Wt. 9 
Comment s Fi 1 ter+Sample Ut. 9 

Sample Wt. 9 

Test %Run( Filter No. 6 3 3  L( 
Log Number 7 8 x 1  - Z \ F  Filter Type ql.6 F 
Comments Filter Tare Wt. u q l d ?  9 

Filter+Sample Ut. ."IO'-i 9 
Sample Wt. 0.02q ( 9 

Test A R u n L  Fi 1 ter No. 6 335 
Log Number - 2 Z f  Filter .Type Y * d f  
Comment s Fi 1 ter Tare Wt. ,4160 9 

Sample Wt. O . Q \ Y q  9 
FiltertSample Wt. .?35q 4 

Test L R u n  3 
Log Number 
Comment 5 

Fi 1 ter No. 

Filter Tare Wt. .?qqg 9 
Filter+Sample Wt. ,9639 g 
Sample Wt. 0.019 I 9 

- F Fi 1 ter Type r("G I= 

T e s t R u n -  Fi 1 ter No. 
Log Number Filter Type 
Comments Fi 1 ter Tare Wt. 9 

FiltercSample Wt. 9 
Sample Wt. 9 

Test R u n  - Filter No. 
Log Number Fi 1 ter Type 
Comment s Fi 1 ter Tare Ut. 9 

Fi 1 ter +Sampl e Wt . 9 
Sample Wt. 9 

t esul  ts: 

0 . 0 3 5  Y 0.03/ 3 0.033a 
LSC-02PR 1-32 
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I n t e r p o l  1 Labora to r ies  
(6 15) ?S$-bC)=IQ 

EPf? M e t h o d  5 D a t a  R e p o r t i n g  Sheet 
I m p i n g e r  C a t c h / W i s c o n s i n  P r o t o c o l  

~~ ~- ~ 

T e s t  - R u n  0 D i s h  PJO. 

Log N u m b e r  D i s h c S a m p l e  W t .  g 
F i e l d  B lank  D i s h  T a r e  W t .  g 

C o m m e n t s  S a m p l e  W t .  g 

Job L.f. h ; s s o ~ L o  S o u r c e  SOk4L P r t  D,,xr 
T e a m  Leader FlL T e s t  S i t e  ShG 
D a t e  S u b m i t t e d  r- 23 -9 q D a t e  o f  T e s t  s-(?-'?rC 
T e s t  NO. 1 ' 1  No. of  R u n s  C o m p l e t e d  3 
D a t e  o f  A n a l y s i s  L - q - S q  T e c h n i c 1  an e .  HG\TUC.~ 

D i s h  No. 

D i s h + S a m p l e  W t .  
D i s h  T a r e  W t .  a 

9 
S a m p l e  W t .  9 

1 A q u e o u s  Phase I I S o l v e n t  Phase 

T e s t  L R u n  
Log N u m b e r  - Z < T  
C o m m e n t s  

T a s t ( 1 R u n x  
Log N u m b e r  *,?a 
C o m m e n t s  

D i s h  No. 52 D i s h  No. 3 Y  
D i s h  T a r e  W t  1.3600 g D i s h  T a r e  Wt.yl*>ltql 9 

S a m p l e  W t .  0.0oiq g S a m p l e  W t .  0.Q013 9 

D i s h  No. 2 3  D i s h  No. 35 

S a m p l e  W t .  0 . O d  Z g S a m p l e  W t .  Q.OoII 9 

D i s h + S a m p l e  Wt.5(.3LW g D i s h + S a m p l e  Wt.+l.wo g 

D i s h  T a r e  Wt.'-lL.O9r7 q D i s h  T a r e  Wt.5i .0924 g 
D i % h + S a m p l e  W t . U . 0 8 f q  g D i s h + S a m p l e  u t d I . b ? L \ D  g 

I Test&R;;& 1Dis.h No. I D i s h  No. 2e 
Log N u m b e r  D i s h  T a r e  U t .  g D i s h  T a r e  Wt.Llb.Olr/z g 

T e s t  - R u n  - 
Cammen t 5 

Log N u m b e r  

I I S a m p l e  U t .  O.ooS$ g I S a m p l e  W t .  R .  00 I+' 9 
D i s h + S a m p l e  Wt.'&9~27 g D i s h + S a m p l e  W t .  y(0.0'424 g C o m m e n t s  

D i s h  No. D i s h  No. 
D i s h  T a r e  W t .  q D i s h  T a r e  U t .  9 
D i s h + S a m p l e  W t .  g D i s h + S a m p l e  U t .  9 
S a m p l e  W t .  g S a m p l e  W t .  9 

T S S t  __ Hun - 
Log ?!urnbar 
Commen t 5 

C i s h  No. c;sh r.10. 
D i s h  T a r e  gt .  q D i s h  T a r e  W t .  9 
D i s h + S a m p l e  W t .  g D i s h + S a m p l e  U t .  9 
S a m p l e  W t .  g S a m p l e  W t .  9 

Results Solvent Phase: B l a n k  S o l v e n t  W t .  4 '1 F i e l d  B l k .  Run 1 R u n  2 R u n  3 R u n  4 R u n  5 ' i i e l d  E l k .  ' R u n  1 R u n  2 R u n  3 R u n  4 R u n  5 

0. m.5 I I 0.nmL I 0.m3Y I I 
Results Aqueous P h a s e :  

. 



1 n r E r p o l l  L d c u r i c o r  L E %  
(b12)  78&-tCO 

EPfi M e t h a d  5 D a t a  R e p a r t i n g  S h e e t  
P r o b o / C y c l o n e  W a s h  

- 
t i s h  No. T e s t  - R u n  0 

F i e l d  3 l a n k  D i s h  T a r s  U t .  9 

'201. of S o l v a n t  rnl S a m p l e  W t .  9 
Log :!umber Di=h+Sampl 'e  W t .  3 

T e s t L R u n  f D i s h  NO. qo Y 
+ S o l v e n t  Residue- u g / m l  

Val. of So lven t  /OO m l  D i s h  T a r e  W t .  4 6 . / Y O /  9 
Loq Plumter  2 9 3 7 -  Z Y  p D i s h + S a m p l e  W t .  Llb.zC05 9 
Cainmenta S a m p l a  W t .  Q.oraq 9 

'201. o i  S o l v e n t z r n l  D i s h  T a r e  U t .  5Cc 5Y6r ,2 

T e s t L R u n  3 D i s h  r.10. 4iLf 
V a l .  of .sclvent&ml D i s h  T a r e  U t .  $y, 0 pzs- 43 
Log ?!umber - z4u P D i s h c S a m p l e  U t .  Y6.69.3'4 c; 
Ccmmsnts  S a m p l e  W t .  O . O ( O q  9 

T e s t  - 
L'ol. o f  So lven t -  r n l  D i s h  T a r e  W t .  9 
Log Numbar  D i s h + S a m p l e  W t .  9 
t c m m e n  t s S a m p l e  U t .  Y 

D i s h  No. - f / o  

D i s h + S a m p l e  W t .  3 
Comments  S a m p l e  W t .  0.  oobq 9 

T e s t Z R u n  

Log Numbar  - L < P  5 0 . s 6 s  

. 
R u n  D i s h  No. 

T e s t  - R u n  - D i s h  No. 
~ o l .  of So lven t -  m l  D i s h  Tare W t .  9 
Log Number  D i  sh+Samp 1 e U t .  g 
C=;nmen t s S d m p l R  b k .  .? 

+ S o l v e n t  Rssidue-uq/ml=C [ S a m p l e  W t .  9) ( l Q * ) I / L ' a l .  a i  Sol.- ,rd : 
EPG-MS Acetcne R e s i d u e  B l a n k  Spac. 
R e s u l t s :  
F i e l d  a l k .  R u n  1 R u n  2 R u n  J R u n  4 R u n  5 

- (7.3 u g / m l  
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I n t e r p o l 1  Labora to r ies  
(612) 796-6Q20 

€PA Method 5 Data Repor t ing  Sheet 
F i  1 t e r  G r  a v i  metr  i c s  

Q.0235 a.ozq0 

Job Lyi) l%Y5m&Lc% Source 5oL.C.h 9rc Dr.,cC 
Team Leader A K  Test S i t e  S l a ~ k  

No. o f  Runs Completed 3 
11 Date Submitted s --L3-?Y Date of  Test  s - i2-9L( 
I Test No. 11 

Date o f  Ana lys is  L - \ O  - q q  Techn 1 c 1 an c ~ HL.(ycmon 

t l  4 
il 

Test - R u n  0 F i  1 t e r  No. 
F i e l d  Blank F i  1 t a r  Type 
Log Number F i  1 t e r  Tare W t .  9 
Commen t r Fi l te r+Sample  W t .  9 

Sample W t .  9 

Tes t (7Run-  F i  1 t e r  No. 6 q 8 5  

Comments 
Log Numbera.31 ~ a q P  F i  1 t e r  Type q"6F 

F i l t e r  Tare W t .  .Wb7  9 
F i l te r+Sample  W t .  .'?717 9 
Sample W t .  O , O > S O  9 

F i  1 t e r  No. 633d 

Comments F i l t e r  Tare W t .  .SLG5 9 
F i l te r+Sample  W t .  .X'i .?q 9 
Sample U t .  g.0Z.39 g 

1 ( " 6 F  
Test L R u n  L 
Log Number -zsi= F i l t e r  Type 

Test X R u n A  F i  1 t e r  No. k,< so 
Log Number -21.F F i l t e r  Type q IL6f 

9 F i l t e r  Tare W t .  .?1(.35 
Fi l te r+Sample  Wt.iYb7C a 

Commen t s. 

Sample W t .  0 . 0 2  '40 9 

Test - R u n  - F i l t e r  No. 
Log Number F i l t e r  Type 
Comments F i l t e r  Tare W t .  9 

F i l te r+Sample  W t .  9 
Sample W t .  9 

Test- Run - F i l t e r  No. 
Log Number F i  1 t e r  Type 
Comments F i  1 t e r  Tare W t .  9 

F i l te r+Sample  W t .  9 
Sample W t .  9 

?P<U I t r  I 



Interpol1 Laboratories 
(512) iab-ba20 

EPA Method 5 Data Reporting Sheet 
Fi 1 t er G r  avi metr i cs 

0.1 75.3 

Job L a ? .  \ \ssok. CL Source COCN 
Team Leader sf5 Test Site s +s& 
Date Submitted S -23-'7q Date o f  Test S - l l - S V  
Test No. 1g No. of Runs Completed 3 
Date of Analysis 6-10-9Y Technician c. C I C W V , .  " 

0.1563 

Test - Run p) Fi 1 ter No. 
Field Blank Fi 1 ter Type 
Log Number Filter Tare Wt. 9 
Comments Filter+Sample Wt. 9 

Sample Wt. 9 
~~~ 

Test L R u n  Fi 1 ter No. b S 8 2  

Comments Filter Tare Wt. 
Log Number2537 -a7 P Fi 1 ter Type q'1G.F 

FiltercSample Wt 
Sample Wt. 0. I T k 7  9 

Test L R u n k  Filter No. 658 3 
Log Number -tr F Filter Type yL% F 
Comments Filter Tare Wt. -8967 cj 

Fi lter+Sampl e Wt. ( . O q q  2 9 
Sample Wt. Q* 152.3 9 

Test R u n 3  Fi 1 ter No. 6 5S.I 

Comments Filter Tare Wt. gq 20 9 

Sample Wt. 0.1'4 I7 '3 

Log Number -29 F Filter Type q-6 F 

Filter+Sample Wt.LO337 q 

~ 

Test - Run - Fi 1 ter No. 
Log Number Filter Type 
Comments Fi 1 ter Tare Wt. 9 

Filter+Sample Wt. 9 
Sample Wt. 9 

Run - Fi 1 ter No. Test - 
Log Number Fi 1 ter Type 
Comments Fi 1 ter Tare Wt. 9 

Filter+Sample Wt. 9 
Sample Wt. 9 

R e r u l  ts: 
Field Elk. Run 1 Run 2 Run 3 Run 4 Run 5 



I n t e r p o l l  Labora to r ies  
(612) 796-hQ2CI 

EPA M e t h o d  5 D a t a  R e p o r t i n g  S h e e t  
I m p i n g e r  C a t c h / W i s c o n s i n  P r o t o c o l  M --z 

T e s t  - R u n  0 
F i e l d  H l a n k  
Log N u m b e r  
C o m m e n t s  

T e s t X H u n -  
Log N u m b e r r P 3 1 - ~ ? ~  
C o m m e n t  s 

T e s t x R u n L  

C o m m e n t  s 
Log N u m b e r  - T 

Job L.?. b - ~ a  &L4 Source co,, 
T e s t  S i t e  '%-Le k T e a m  Leader s o  

i D a t e  S u b m i t t e d  f ,-Z%-.ir D a t e  of  T e s t  .?-lz-C.c 
T e s t  No. I %  No. o f  R u n s  C G m p l e t e d  3 
D a t e  o f  Analysis 6 - 9  -?'4 Techn i c i an C . ~ C \ W ~  

:I 
'I 1 

Sol vent Phase I A q u e o u s  Phase 

D i s h  No. D i s h  1JO. 
D i s h  T a r e  W t .  g D i s h  T a r e  W t .  0 
D i  s h t S a m p 1  e W t .  g D i s h + S a m p l a  U t .  9 
S a m p l e  Ut. g S a m p l e  U t .  9 

D i s h  No. 2 5  D i s h  No. 36 
D i s h  T a r e  W t .  qq.3.(.1L g D i s h  T a r e  W t - V ? 5  6q 1 9 
D i s h c S a m p l e  Wt.y'&Jqq( g D i s h + S a m p l e  Wt.USbS3 g 
S a m p l e  U t .  O . m q S  g S a m p l e  W t .  Q . 0 ~ 0 6  9 

D i s h  No. 2b D i s h  No. 38 

D i s h + S a m p l e  Wt.y9,3?I7 g D i s h + S a m p l e  !4t.clC.b5'(b g 
D i s h  T a r e  Wt.Y8.3872 g D ish  T a r e  Wt.qg.6qq6 g 

S a m p l e  U t .  0.007s g S a m p l e  W t .  O ~ Q Q ~ O  9 

T e s t  L R u n L  
Log N u m b e r  -2-7 
C o m m e n t s  

D i s h  No. 2q D i s h  No. 'II 
D i s h  T a r e  W t . y g . k & b l  g D i s h  T a r e  Wt.s.3218 g 
D i  s h + S a m p l  e W t  .qt.rq 10 g D i  s h c S a m p 1  e W t  .%.523Q g 

T e s t  - R u n  - 
Log N u m b e r  
C o m m e n t s  

Tes t -  H u n  ___ 
Log :!umber 
C o m m e n t s  

R e s u l t s  S o l v e n t  Phase:  & l a n k  S o l v e n t  W t .  9 I F i e l d  E l k .  R u n  1 R u n  2 R u n  5 R u n  4 R u n  5 

I : ie ld  E l k .  ' R u n  1 R u n  2 R u n  3 R u n  4 R u n  5 

.In37 I 0 .OD" 7 I nm35 I I 
R e s u l t s  Aqueous Phase:  

S a m p l e  W t .  n.oo\t3 g S a m p l e  W t .  0.QOI 2 9  

D i s h  T a r e  W t .  g D i s h  T a r e  W t .  9 
GI s h + S a m p l  e U t .  g D i s h + S a m p l e  U t .  9 
S a m p l e  W t .  g S a m p l e  W t .  9 

G i s h  T a r e  U t .  g D i s h  T a r e  W t .  9 
D i s h c S a m p l e  W t .  9 D i s h + S a m p l e  W t .  9 
S a m p l e  W t .  g S a m p l e  W t .  9 

D i s h  No. D i s h  No. 

C i s h  No. D ish  No. 

1 ')c 

I '  I 0 . m 3  10.~047 I 0.0009 - -7 I 1 LSC-0314YR 



Intrrooll Laburitorlre 
( 5 I2 ) ?E5-&CO 

€Pa M e t h o d  5 D a t a  R e p o r t i n g  S h e e t  
Probe/ C y c l  one Wash I 

Source 
5 R  T e s t  S i t s  c m c 6  1 Job 

5-(7 - 7 v  

J .  S I P I O U F  

Taam Laader  
O a t s  Siubmi tted - 23-Tg D a t a  o i  T e s t  

C a t s  o i  C n a l y s l s  6-7--z+ 
i r a n s p o r t  Lsakaqe 'pa None 0 

No. of R u n s  C a m p l e t e d  % 
T e c h n i  ci an c T s s t  No. IX 

m l  S o l v e n t  ~ L i 5 7 O P L  

- 
G L S ~  m. 
3iz.h T a r s  W t .  9 
D i s h + S a m p l e  W t .  3 

T e s t  - Run 
F 1 2 1 d  SLank 
Lcg ?!urnbar 

+So lven t  Residue- u q / m l  
'dol. of Solven t -  m l  S a m p l e  Ut. 9 

- ,, 

D i s h  No. 
C i s h  T a r e  U t .  q s  * 1-310 1 

Conmen ts S a m p l e  U t .  8 . 0 3  17 9 

T e s t  &Run 2- 
1201. o i  S o l v e n t  7 0  m l  
Log ?!umber - Z S P  D i s h + S a m o l e  Ut.--, J 

D i s h  PIo.  313 

S a m p l e  W t .  Q , O l l C (  q l  

L/L 95 77 '3 
~ Z7-P D i s h t S a m p l e  U t .  Y 6 .  b97 c; 

T e s t  / 8 R u n L  
V O ~ .  of 3 o l v e n t A m l  
Log ~ ! u m b a r  
Comments  

T e s t  - R u n  - 

D i s h  T a r e  W t .  

D i s h  Na. 
~ 2 0 1 .  of So lvent -  m l  D i s h  T a r e  Ut. 9 

Log Numoar  Dr sh+Samp 1 e W t  . ¶ 

C a n m e n  t s S a m p l e  Wt. Y 

T e s t  - R u n  - 
voi .  o f  S o l v e n t  m l  
Lag Number  

C i s h  No. 
Dish T a r e  W t .  Y 
Di shcSamp 12 W t  . L7 
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Interpol  1 L a b o r a t o r 1  es. X n c  - 
<612)7a6--6020 

I o n  Chromatography Laboratory 

- 
Column Flow Rate Eluent  Flow Rate Suppressor Acld 

AS3 ml/min 2.4 mM N a ~ C 0 3  & 3.0 &I NaHCO3 ~ 1 ~ 1 / m l n  WmM - S u l f u r l c  Acld 

R m l  /mi n Grad lent (L1st  program below) 

- - 

R e s u l t s  of 9 r l f a t e  D e t c m i n a t i m  

T o t a l  ug = (Sample V o l . )  x ( O l l u t l o n )  x ( S o l u t i o n  Conc.) 
meq = T o t a l  ug / 48000 

' x AS4A 1.8 fI+4 NazCO3 & 1.7 mM NaHCO3 -- 
I ASS ml/mln 100 nN NaOH 

LSC-08RR 

m l  /mi n 

I I s o c r a t i c  I 
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I t  
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Interpol 1 Laborator l  es. Inc. 
<612)786--6020 

Ion Chromatography Laboratory 

DIf f lEX W E L  4ooo1 WITH ANIffl MICRO WDmRANE SJPRESSION E 
Date o f  Analysis:  

Results o f  Sulfate Detcrrinaticn 

o t a l  ug = (Sample V o l . )  x ( D i l u t i o n )  x ( S o l u t i o n  Conc.) 
q = Total ug / 48000 

LSC-08RR 
~ ~~ 

1-45 . I  
c P ., r , .  



Interpo l  1 L a b o r a t o r i  es. I n c  - 
< 612) 786-6020 

Ion Chromatography Laboratory 

Gradient Program 

Eluent 

S A  

DIONEX MCOEL 4oa)l KITH ANION MICRO ME)IBRANE SUPRESSION 

Date o f  Analys ls :  

Job: L.9  Source: S i t e :  

Analys t :  

Ch-toaraohv condl tlons 

Time (Min. )  

0.0 

ksults of  Sulfate D e t c d n a t l m  

Total  ug = (Sample V o l . )  x ( D l l u t l o n )  x ( b l u t i o n  Conc.)  
wq = Total ug / 48000 
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I n t e r p o l  1 L a b o r a t o r l  es. X n c  - 
<612)786-6020 

Ion Chromatography Laboratory 
I 

DIONEX W E L  -1 UrlH ANIOW MICRO HMBRANE SUPRESIW 

Oate of Analysis: 

Source: S i t e :  

Total  ug = (Sample Vo l . )  x ( D i l u t i o n )  x ( S o l u t i o n  Conc.)  
= Total ug / 48000 

LSC-OBRR 

~ 

7-07 
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INTERPOLL LABORATORIES INC. 

Formaldehyde Results By EPA Method 001 1 
For L.P. Missoula Collected 511 1-1 2/94 

Log # 2837-45 2837-46 I 2837-47 

Mass (us)^^ 585 553 1 992 
Date Analyzed 611 0194 611 0194 611 0194 

I 1 Tnct 17 i 

I Tar+ I C  1 

Date Analyzed I 611 0194 I 611 0194 I 611 0194 
Mass (us)" I 139 95.6 88.1 I 

.. = Total Mass of formaldehyde in the sample in ug. 

LPM2837.XLS 
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APPENDIX K 

THC ANALYZER SPECIFICATIONS 



TOTAL HYDROCARBON ANALYZER. (FLAME IONIZATIOF 
Model RS 55 

INS.TFIW8-E 

,TECHNICAL D A T E S  

- Solenoid valves 
HOUSING: - C'ase, - 19"- Rack 

I: 1- 
2 = 0 -  100 C 1  
3 =  0- 1,000 C1 
4 = 0- 10,000 C1 

MEASURING RANGES:  0- 10 

SPECIAL OPTIONS : 
. . . .  Flame. put. alarln. ...................... 
. .  1 .A[.a.v! . . . . . . . . . . . . . . . .  .. ............ 
...................................... Sample line 
.................................... 

ANALYZER CONOITIONS : 

Temperature : . .l.$O."C 

.3 90 Zero Point : . I .  .... 
7,70 Gain : ............. 

Pressure Setting : Sample/Spangas/Zerogas: 200 mbar 
Fuel :  Hydrogen :.. . . . . .  bar  
Combustion Air :... ...... O t 8 0  bar 

Span Gases : . .3Pp. ppm ti 
24.QIJ.Q. ppm C, 



. .  

C A L I  BRAT10 N O I A G R A M  Pi 

- - I 

.. . . 
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APPENDIX 1 

MEASUREMENT SYSTEMS PERFORMANCE SPECIFICATIONS 



INTERPOLL LABORATORIES, INC. 
(612) 786-6020 

EPA Method 2 Field Data Sheet 

lob 
Source L 7- I .  

Test 5- RunnDate r - / o  f J  
Stack Dirnen. r l  IN. 

Uanorneter @ Reg. 0 Exp C Elec. 
Barometric Pressure 7 b .  0 r IN.HC 
Static Pressure - W IN.WC 
Operators a L*y Ld&. l- 1 1 .  A'~&VL.% "9 
Pitot No. ZA'L'S 7- c- 

L . I ?  / A . , , C d  t u ,  M 7- 

Dry Bulb 9GC " F  Wet bulb "F 

Drawing of Test Site 
II 

Elevation 
View 

Cross-section 
f View 

From End of Port (IN.) 

I I1 I I 

Temp. Meas. Device & S/N: /f' I A,, J,., vL. ) Time End: ,&'&HRS 

a or nothing - reg. manometer; 5 - expanded; E - elemonjc 

03259eC:~TACK\WP\FORMS~-392.1 , 
~ 

I-- 1 , 



- ~ 
~ 

- 

I INTERPOLL LABORATORIES, INC. 
(6 12) 7866020 

EPA Method 2 Field Data Sheet 

Temp. Meas. Device & SM: 6 - / 6 4 W e  

Drawing of Test Site 

L /  nrUd, I Cross-section Elevation 
1 ,  / / M , s m  II u ; At 7- Job 

Source 
Test h . RhQDate X-/b.W 
Stack Dimen. 3 '/ j- IN. 
Drv Bulb 157 O F  Wet bulb "F 
Manometer Reg. a Exp OElec. 

N A  
Barometric Pressure Zd, e l -  IN.HC 
Static Pressure IN.WC 

Time End: 4 

(I1 
1. 
I 
I 
j; 

,I. 
E 
1 
I 
I 
I 
I 
I 

From End of Pon (IN.) Temp. oi Cas ( O R  

.- 

L-7  

032594-G:\STACK\WP\FORMN-392.1 .. 

I- 
- 



INTERPOLL LABORATORIES, INC. 
(6 12) 786-6020 

EPA Method 2 Field Data Sheet 

F 

j . ? ,  / A  * J so. I /& /r? ,- 
/..,A / f k < d  

7 kunGDate J--/LJ Y Y  

4 E k e  ( '  

I! 
h?l 

IN. Stack Dimen. 7 ' 1 , )  

DN Bulb / 6 7 O F  Wet bulb O F  

Manometer &Reg. c Exp 0 Elec. 
Barometric Pressure Z0.E r IN.HC 
Static Pressure 4*4- IN.WC 
Operators 

ZAP S f C" 4, 

- b Test 

A , <  /(kp/LLU( r r- L . A I *  C I  51(7< I r.b 

I- I I  

Drawing of Test Site 

Elevation 
* A i  View I View 

Cross-section 

Velocity 

Traverse Distance 
From Stack Distance 

Diameter Wall (IN.) From End o i  Pon (IN.) 

I 

I I 
-- 

I! 

Temp Meas Device b SIN /rr Time End &$ HRS 

R or nothing - reg. manometer, S - expanded: E - electronic 

0325944 \STACK\WP\FORMS\S-392 1 

L- 3 ~- 



INTERPOLL LABORATORIES, INC. 
(61 2 )  786-6020 

EPA Method 2 Field Data Sheet 
Drawing of Test Site 

Job J ,  ?# / A  I ,  I d J l , ,  A I  7 
Source @s*< I tL rJ~ccA L e *  /e* / S 4 ~ c ( 1  
Test # / I  RunoDate 1- //-Y Y 
Stack Dirnen. Y Y  IN. 

klancmeter 0 Reg. 0 Exp CElec. 
Barometric Pressure 2G. 4% IN.HC 
Static Pressure - / . Y O  IN.WC 

Dry Bulb 66 O F  Wet bulb O F  

Operators 
P:tot Nc. s ~ r  c- MA 

& t l i w  h l -  r i<. ~?ow&+I 

View c,,~ ih 
E I evati on 

View A iLt 

From End oi Porn IN.) 



I 
1 
I .  

INTERPOLL LABORATORIES, INC. 
(61 2) 786-6020 

EPA Method 2 Field Data Sheet 
Drawing of Test Site 

Job +A,?, / A l J S # , u  I& 4 7  
&5 Jt  c/ P/<>J  (/.nA /4A A L 

/2 RunzDate  c - / I + <  
:;re 

Stack Dimen. YY IN. 
Dry Bulb ‘It O F  Wet bulb O F  

klanorneter G Reg. G Exp CElec. 
Barometric Pressure /76,9r IN.HC 
Static Pressure M-4 IN.WC 
Operators ‘ A ,  I u, 411*?- 4- 6 ,  A V’e 

Pitot No. j / L  j T C” //A 

- 
Cross-section Elevation 

R or nothing. - reg. manometer; 5 - expanded: E - e eCVonlc 

032594-C:\STACK\WP.FORMN;392.1 



INTERPOLL LABORATORIES, INC. 
(612) 786-6020 

EPA Method 2 Field Data Sheet 

Job 
Source 
Test 
Stack Dirnen. IN. 

blanorneter 0 Reg. 0 Exp UElec. 
Barometric Pressure IN.HC 
Static Pressure IN. WC 

Dry Bulb O F  Wet bulb O F  

Operators 4 ,A& f K. U u u r m c , w  
Pitot No. /,o3r - I 

t 
1 
I 
I 
1 a 
I 
# 
I 
I 
I 
I 
I 
I: 

.- 

R or nothing - reg. manometer; 5 - expanded; E - electronic 

L-6 



INTERPOLL LABORATORIES, INC 
(612) 786-6020 

EPA Method 25 A 
Calibration Error Check & Drift Determination 

I -  / . M , , 5 @ L l & ,  J,l 7 
Run 0 Date 5- - / U  ' Y V  

lob 
Tebr 

THC Calibration (Low Range): Time (HRS) /I2 2 

, 
Operator A?, d c r  /1( .fr 

Percent 
Value 
(PPM) 

Analyzer Difference 
Response 

(PPM) 

0 0 

.7 

Zero Gas 

Low Level 

Mid Level 30 3 /, 0 0 0  

High Level L460 /$ 
HC C alibration (High Range): Time (HRS) 

Value Response Value 
(PPM) (PPM) 

I II I 
Zero Gas 0 

Hign Level I L L 1  

dust e within 2% o f t  e span tor each calibration gas. 

121 593C.\ST~CK\WP\FORMS\WZO.14 

~~ 

. .  L-7 



INTERPOLL LABORATORIES, INC 
(612) 786-6020 

€PA Method 25 A 
Calibration Error Check & Drift Determination 

Job 3 -  / Al I ,  5Lt,,/a. M i- 
Test 6 Run 0 Date J--/o 9 4  
Operator AA I &&L* I+..- 

THC Calibration (Low Range): A c .  3 Time (HRS) / / Y  6 

Cylinder Analyzer Difference Percent 
Value 
(PPM) 

Value 
(PPM 1 

THC cal ibration (High Range): Time (HRS) 

Cylinder Difference Percent 
Of 

(PPM) 

Zero Gas 0 
I 

ime: 

Percent 

Zero Gas 0 

Mid Level 

High Level 

Cylinder Analyzer Difference 

Must be within 2% of the span for each calibration gas. 

121 593G.\STACKIWP\FORMW2&14 

L-8 

'I 
I 

I 
I 
1 
I 
I 

I 

I' 
1: 
I' : 
I 
1 
I 
I 
I 
I 
I 
1 
- 



INTERPOLL LABORATORIES, INC 
(6 12) 786-6020 

EPA Method 25 A 
Calibration Error Check & Drift Determination 

THC Calibration (Low Range): . .  Time (HRS) 1-31 

Cylinder Difference Percent 
Value 

(PPM) (PPM 1 (PPM) 
Value 

*I. 

1 ZlS93C:~TACK\WPIFORMS\S-120-14 



Cylinder Analyzer Difference 
Value 

(PPM) (PPM ) 

Zero Gas 0 0 

Low Level SO , 3  
M i d  Level 2 

3t no . .  /LjO 

P 
I: 
I 
I 
I 
I 
I 
11 
11 
I 

Percent 
Value 
(PPM) 

/of3 d 

/OO ‘ 3  
),OOO ‘ 7  

h.2,OOO /. 

L-10 



INTERPOLL LABORATORIES, INC 
(61 2) 786-6020 

€PA Method 25 A 
Calibration Error Check & Drift Determination 

Job A 8  / A l , 8 G ' t . , l a  I ,G? 7- 

Test - 
Operator 4. /(yY &d/  

/t Run c Date 2' -/o y'/ 

Cylinder Analyzer Difference Percent 
Value 

121 5936.~TACK\WnFORMS\5420-14 



INTERPOLL LABORATORIES, INC 
(61 2) 786-6020 

EPA Method 25 A 
calibration Error Check & Drift Determination 

Job L , P .  / A  ,>5O"I+, A 7- 

Operator 4 I l<uA f c u  
Test 13 Run CY Date 3 */O.?Y 

THC Calibration (Low Range): Time (HRS) (5J-L 

Cylinder 
Response 

0 /o 0 0 
/ *  3 /o 0 /ex 

// 400 

p, d a  /tr5 > 
a I ration ig ange): Time (HRS) 

Response 

3, Calibration: Time (HRS) 

.I. 

Zero Gas 

Mid Level 

High Level 

Difference 1 t:;;p 1 (%) I :(!$ 1 p$;; 1 Cylinder 
Value 

( % ) 

0 lEEEH3 
L- 12 



INTERPOLL LABORATORIES, INC 
(61 2) 786-6020 

EPA Method 25 A 
Calibration Error Check & Drift Determination 

c Job L,?. / / 7 , J 5 d J  /+  .,# / 
Test / Y  R u'n 0 Date ,J -/o -4yI  

THC Calibration (Low Range): Time (HRS) /3rc 

, 
Operator A .  

Value 
(PPM 1 Span 

0 
f .  3 

THC c alibration (High Range): Time (HRS) 

Difference Percent 
Of 

ime r 

Zero Gas 0 

Mid Level 

* * *  Difference 
Value 

121 593-6 \STACK\WP\FORMS&420-14 



INTERPOLL LABORATORIES, INC 
(6 12) 786-6020 

€PA Method 25 A 
Calibration Error Check & Drift Determination 

, ,  4‘,50”(&.. ’Ax f 
Test 1s- ‘ Run 6 Date 5 -/o -4 y 
Operator 4 I1C-A I- 

THC Calibration (Low Range): Time (HRS) //M 

Job 

Response 

0 

b\id Level 3 Og // 000  r >’ 

THC Calibration (High Range): Time (HRS) 

Zero Gas 

p ? q = q t F l  
High Level - 

‘I 
I 
1 
I 
I 
I 

I 

I 
Span 

121 593-C:ETACK\WP\FORMN-42014 

I 

L-14 



INTERPOLL LABORATORIES, INC 
161 2) 786-6020 

EPA Method 25 A 
Calibration Error Check & Drift Determination 

Job - -  L?y /(;<sa, 
Test /h ' Run Date 5-12-15' 
Operator 

THC Calibration (Low Range): 

Y 

Time (HRS) 

Response 
1PPM 1 (PPM) Span 

High Level 
THC C alibration (High Rangef: ime (HR 

Cylinder Oifference Percent 
Response Of 

(PPM) 

I 
Zero Gas 0 

High Level 
0, Calibration: Time: (HRS) 

High Level 
Must be within 2% ot the span tor each calibration gas. 

121 593C:~TACK\WP\FORMS~42~1~ 

1.-15 



INTERPOLL LABORATORIES, INC 
(6 12) 786-6020 

K+" System Bias Check 

Time 
(HRS) 

t o n  

= = =  Cylinder Analyzer Resp (PPM) Diff. Span Of0 

Value CE-SB Val. of 
( p p ~ )  Cal. Err. (PPM) Span Sys. Bias p p ~ )  

Zero Cas 0 0 l f /oo ) 
Upscale 3 0 -  3 130 3 d  0 / G O  0 

Zero Cas 0 0 / / /- 1 

Upscale 30.3 3 0  2 9  / / m  f 

Zero Cas 0 c9 /. J- / / m  I 
Upscale 30.3 3 0  3 u  0 A-a 0 
Zero Cas 0 

Upscale 

Zero Cas 0 

Upscale 

Zero Cas 0 

Upscale 

Zero Cas 0 

Upscale 

Zero Cas 0 

Upscale 

Zero Gas . 0 

Upscale 

Zero Cas 0 

Upscale 

Zero Cas 0 

Upscale 
the span tor the zero or upscale cal. gas. 

0331 9 4 4  \STAthlWP\FORMN420-11 

I - 1 K  



INTERPOLL LABORATORIES, INC 
(6 12) 786-6020 

T / k  System Bias Check 
r r  lob A ,  I', 1 + -,~q r Source *cu 

I 

Test 6 Run /., 7; 3 Date r- /a  94 Site 5 L L  / 

Operator /iz ' /(Cy./i (d4, 

Run Time .-. Cylinder Analyzer Resp (PPM) Dlff. Span % 
Value CE-SB Val. of 

/oo 0 

(PPM) Cal. Err. Sys. &as (PPM) (PPM) Span 
WRS) 

--- -------- ---____- 

a Zero Cas 0 

Upscale 

9 Zero Cas 0 

Upscale 

10 Zero Cas 0 

Upscale 

1 1  Zero Cas 0 

Upscale - 
12 Zero Cas 0 

Upscale 
Mus1 be within 5% 01 the span tor the zero or upscale cal. gas. 

0331 94-G.&TACK\WPIFORMN-42C-11 



I 
I 
I 

INTERPOLL LABORATORIES, INC 
(6 12) 786-6020 

A .  ? / M t < < O L  

THc System Bias Check 

lob .I& ,Mrr Source <,\ - dhd# 

Operator I / ( u l r L  *”, &Leet- A .  L /tu[ 
c A,, k Test 7 Run 1 . 7 .  7 Date >--/o Y*/ Site 

i . 
Run Time 111 Cylinder Analyzer Resp (PPM) Diif. Span 70 

Value CE-SB Val. of 
p p ~ )  Cal. Err. Sys. Bias (PPMI (PPMI Span 

(HRS) 

1 Zero Cas 0 0 0 0 f &I 

Upscale 30.3 3 0  3a 0 /m 
2 Zero Cas 0 0 0 D Aa-0 

Upscale 30.3 so 3 1  J /si: 
3 Zero Gas 0 0 / / / m  

Upscale 3 0 . 3  3 0  30 0 / m  
4 Zero Gas 0 0 

Upscale 30.3 3 0  2 7  I 1- 

- 

9 q 4  

22  36 

& a l <  ‘ 

5 Zero Cas 0 

Upscale 

6 Zero Cas 0 

Upscale 

7 Zero Cas 0 

Upscale 

a Zero Cas 0 

Upscale 

9 Zero Cas 0 

Upscale 

10 Zero cas I 0 

Upscale 

11 Zero Cas 0 

Upscale 

12 Zero Cas 0 

Upscale 
Must be wtthln 5 %  or the span tor t i e  zero or upscale cal. gas. 

0331 9eC:\STACK\WP\FORMN42&11 

I 
I 
I 
I 
I 
i 
1 
I 
I 
1 
I 
1 
I 
I! 

L- 18 



INTERPOLL LABORATORIES, INC 
(6 i 11 786-6020 

n k  System Bias Check 

Operator 41 I /<&/&/e #, AAI/4.L&- N n .  5/ 

i Run Time . x .  Cylinder Analyzer Resp (PPM) DiE. Span 10 

i 
j 
i 1  Zero Cas 0 0 D 0 / 0x9 c > l  

Upscale 5 0 . 3  1 3 0  30 0 /@d c,* 
j .  2 Zero Cas 0 I Q  B @ /fl /3 

17g3 epscaie 3lr3 3a 3fi B / &@ &2 

1 3  Zero Cas O r, I CG’ dfl /& ..Y 
, #d Upscale 7/,7 I 73 I ~ / 7  &G7 / &  10 I ’ 

- Zero Cas 0 1  \ & I o  / D  a 01 
/ d  0 d j 

I 4  

~ 

I - 

0, I 
Value cE-sa Val. oi 
(ppM) Cal. Err. (PPM) (PPM) Span Sys. Bias 

- (HRS) 

/ s -+L  I 
I 
! 

! 

! 

I -  

I 

I 

I 

i- 

Upscale 1 5/,7 T’L 1 3 8  1 0 

1. 7 Zero Cas 0 I ’ -  

Zero Cas 0 I 
I Upscale 1 

. .  
5 

Zero Cas 0 

l 6  Upscale ~ - 

I Upscale 

8 Zero Gas 0 

Upscale 

9 Zero Cas 0 

Upscale 

10 Zero Cas 0 1 
Upscale 

1 1  Zero Cas 0 

Upscale 
. 

Zero Cas 0 1  

Upscale I I I 1 i MUS[ e within J %  oTthGpaKror the zero or upscale cal. gas. 

033 19.U;:‘STAC~(\WP\FORMS\S~~O-I 1 



INTERPOLL LABORATORIES, INC 
(6 12) 786-6020 

?/#c System Bias Check 

Job La?. / /c 1, > < E < / [ &  4 9  / Source A,. 7 k  I/ /?PF,, kwf  / 

Test 72 Run 1, 1, '5 Date>--//-W Site 

0331 94-G:&TACK\WP\FORMN-42&11 

L-20 

I 
I 
I 
1 
I 
I 
I 
I 
1 
I 
I. 
I 
1 
- 



INTERPOLL LABORATORIES, INC 
(61 2 )  786-6020 

rrfc System Bias Check 

Job LrP.  / A  I f / b d / , .  A.7 7 Source "9 /f~-/'+ax WW 
Test 13 Run {/ikJ Date r - / H y  Site - 

033 194-C:\STACK\WP\FORMN420- I 1 

-. 
L-21 



INTERPOLL LABORATORIES, INC 
(6 12) 786-6020 

7 7 7  System Bias Check 

lob Lt p. j / u l t C T d r /  (- &?- Source AAThL 
Test / Y  R u n d z : ;  Date 5 - 1 P W  Site <&d 

0331 94-G:KTACK\WFVORMS\S-42011 

I 
1 
I 
I 
I 
I 
I 
I 
I L-22 



Operator N 6 /L&l- A - c J u c w  N e .  3 
I 

Time 1 - 1  Cylinder Analyzer Resp (PPM) Din. Span % 
(Ha) 1 

I 

Run 
Value ci-SB Val. oi 
(PPM) Cal. Err. Sys. Bias (PPM) (PPM) Soan i 

1 Zero Cas 0 0 0 0 L0-0 I o  
Upscale 3 0 . 3  3 0  3 0  0 800  l o  

Zero Cas 0 d B 
J f@ Upscale 30.5 Z d  7 A  d /aa d 

3 4Zero Gas O I b I  / 1 ?@ f I  
/ /&7 I I 

4 Zero Gas O P I ,  &7 /e 0 

5 Zero Gas 0 I I I /  
Upscale I 

6 Zero Gas 0 I 
7 Zero Cas 0 I 

a6r4 
----- 

/ / / a  I 

Upscale 

Upscale 

Zero Cas 0 

Upscale 

9 Zero Cas 0 1  I 
Upscale I 

I 

1 1  Zero Gas 0 1  I I 
Upscale I I I 1  

12 Zero Cas 0 1  I 
I Upscale I I I I 

! 

10 Zero Gas 0 

Upscale 

I 
,Must be within 5% or the span ror the zero or upscale cal. gas. 

- L-23 



I 

Time * * -  Cylinder Analyzer Resp (PPM) I Di5. Span 
Value CE-SB Val. 
( p p ~ )  Cat. Err. Sys. Bias (PPM) (PPMI 

(HRS) 
010 

o i  
Span 

1 
I. 
I: 
I'  
I 
I 

If /  D Zero Cas 0 Q /# I 
,/J Upscale 7&, 3 323 /Ad 

Upscale .3s.. 3 3/ /o 3 
j 7 110 

Zero Cas 0 / /iJ 3 / 5a  4- 
Upscale 33. .3 ?/ 

Upscale 3 - 3  3 0  /& 3 ~ 

Upscale I I 

Zero Cas 0 I I 

Zero Cas 0 /dd 

/ a 3  I 
3J,c.j- Zero Cas 0 '  I I / / 3  c3 

Zero Cas 0 

Zero Cas 0 

Upscale 

Upscale 

Zero Cas 0 

Upscale 

Zero Gas 0 

Upscale 

Zero Cas 0 

Upscale 

Zero Cas 0 

Upscale - 

Zero Cas 0 

. .  

Upscale I I > 

.whin 5% or the span ror the zero or upscale car. gas. 

L-24 



APPENDIX M 

CALIBRATION GAS CERTIFICATION SHEETS 



NATIONAL SPECIALTY GASES 
630 UNITED DRIVE 
DURHAii, NC 27713 
(919)544-3772 

CFATIFICATE OF ANALYSIS-EPA PROTOCOL MIXTURE S 

REFERENCE # 88-29868 CYJXWER kCC100138 CYL. PRGSSURE%IOOPSIG 
EWIi€ATION DATE:W&97 LAST' ANALYSIS DATE:3/8/94 
CUSPObfERTWIN C T f  OXYGEN P.O.# 9082 

METHOD: A N A L m D  ACCORDING TO EPA TR4CEABILlTY PROTOCOL FOR ASSAY AND CERTIFICATION 
OF GASEOUS CALLBRATION STANDARDSSEPTEMBER 1993:G-1 

STANDARD: INSTRUMEWTBECKMAN THC 
S R M k  16676 MODEL 
mil: cLM5293 SERIAL #:1003052 
CONC.: 47.3PPM LAST cAL.mJ94 

COMPO"T.2ROPANE COMPONFANT: 
MEAN CONC303PPM MEAN CONC 

COMPONENT: 
MEAN CONC: 

REPLICATE CONC. REPLICATE CONC. R E P k A T E  CONC. 
DATE%Y94 DATE: DATE: DATE: DATE: DATE: 
30.ZPPM 
30.3PPM 
30.3PPM 

BALANCE GASAIR 

REPLICATE DATA 

DATE: WU94 
Z 0 R 286.3 C 182.8 

coMw"TrpRoPANE 

DATE: 
z R C 

~~~~~ - .~ ~ 

R $6.3 Z 0 C 183.4 R z C 
z 0 C 183.4 R 286.3 z C R 

REPLICATE DATA coMPom. 
DATE: DATE: 
z R C z R 
R z C R z 
z C R z C 

RF,PLICATE DATA COMPO- 

C 
C 
R 

DATE: DATE: 
z R C z R C 
R z C R z C 
z C R z C R 



,-., 
NATIONAL SPECIALTY GASES 
630 UN?3TD DRnrE 
DURHAM, NC 27713 
(9 19 )544-3772 

CERTIFICATE OF ANALYSISEPA PROTOCOL M K F U R E S  

REFERENCE d: 88-29870 CYLWDER kCC98059 Cn. PRESSuREf2OOOPSIC 
EXPIRATION DAX2JfY97 US' ANALYSIS DATE:3/8194 ~~ ~~~. ._ ~ ~~ 

CUSTOMERTWIN CITY OXYGEN P.O.# 9082 

;METHOD ANALYZED ACCORDING TO EPA TRACEABILITY PROTOCOL FOR ASSAY AND CERTIFICATION 
OF GASEOUS CALIBRATION STA~'D~RDSSEPE~ID~ER 1993.G-1 

STANDARD: INSTRUMENT:BECKMAN THC 
SRMk 1669B MODEL k400 
en#: CLM789 SERIAL #lo03052 
CONC.: W P M  LAST cAL.:3N94 

COMPONENTnoPANE COMPONENT: COMPONENT. 
MEAN CONC303PPM XEAN CONC: MEAN CONC 
REPLICATE CONC. REPLICATE CONC. REPLICATE CONC. 
DATESU94 DATE: DATE. DATE: DATE: DATE: 
303PPM 
303PPM 
304PPM 

BALANCE GASAIR 

REPLICATE DATA C O M P O ~ P R O P A N Z  

DATE. 3 M 4  DATE: 
z 0 R 321.2 C 209.7 z R C 
R 321.1 Z 0 C 209.7 R z C 
z 0 C 210.4 R 321.2 2 C R 

RFZLICATE DATA c 0 M P O m  

DATE: DATE: 
z R C z R C 
R Z C R z C 
z C R Z C R 

REPLICATE DATA COMPONENT: 

DATE: 
z R C 
R z C 
z C R 

DATE. 
z R C 
R z C 
z C R 
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NATIONAL SPECIALTY GASES 
630 UNITED DRIVE 
D W ,  NC 27713 
(919)544-3772 

CERTIFICATE OF ANALYSIS-EPA PROTOCOL MIXTUX3 S 

REFERENCE r: a8-29868 CYLINDER kCC100138 CYL PRESSURE:2000PSIG 
EXPIXATION DATE:3/8/97 LAsr ANALYSIS DATE:3/8/94 
CUSMMER3VIN CITY OXYGEN P.O.# 9082 

METHOD ANALYZED ACCORDING TO EPA TRACEABILITY PROTOCOL FOR ASSAY .4ND CERTIFICATION 
OF GASEOUS CALIBRATION STANDARDSSEPTEMBER 1993:G-1 

STmARD: INSTRLIMENTBECDUN THC 
SRM #: 1667B MODEL W Q O  
"Ld: CLM5293 SERIAL k1003052 
CONC.: 47.3PPM LAsrcALMfs4 

COMPONENTLOROPANE COMPONEEPT: 
MEAN CONC309PPX MEAN CONC 

c o m m  
MEAN CONC: 

REPLICATE CONC. REPLICATE CONC. REPLICATE CONC. 
DATEWW94 DATE: DATE: DATE: DATE. DATE: 
302PPM 
30.3PPX 
30.3PPM 

BALANCE G A S U  

REPLICATE DATA 

DATE: 3/8/94 
z 0 R 
R 206.3 Z 
z 0 C 

REPLICATE DATA 

DATE: 
z R 
R z 
z C 

REPLICATE DATA 

DATE: 
Z R 
R Z 
z C 

COMpo"TlpR0PANE 

DATE: 
286.3 C 182.8 Z R C 
0 C 183.4 R z C 
183.4 R 286.3 z C R 

C O M P o r n  

C 
C 
R 

DATE: 
Z R - 
R z 
z C 

C 
C 
R 

c o m m  
DATE: 

C z R C 
C R Z C 
R z C R 

~ 
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NATIONAL SPECIALTY GASES 
630 D m  
DURHAM, NC 27713 
(919)544-3772 

CERTIFICATE OF ANALYSIS-EPA PROTOCOL m S  

REFERENCE It: 68-29870 CYLINDER #CC98059 CYL. P R E S S W 2 0 0 0 P S I G  
US" A N h Y S I S  D A T E : M  
P.O.# 9082 

-OD: ANALYZZD ACCORDING TO EPATRACEABILPPY P R W C O L  FOR ASSAY AND CERTIFICATION 
OF G.ASEOUS CALIBRATION STANDARDSSEPTEMBER 1993G-1 

STAND= INSPRUMENT5ECKMAN TBC 
SRM #: 1669B MODEL k400 
Cn# CLM789 SERIAL. #lo03052 
CONC.: 464ppM LAST cAL.mm 

C O m N E N T m o P A N E  c o m m  COMPONENT: 
MEAN CONC303PPM MEAN CONC: MEAN CONC 
REPLICATE CONC. REPLICATE CONC. REPLICATE CONC. 
DATEWWS4 DAl'E: DATE: DATE: DATE: DATE: 
303PPM 
303PPM 
304PPM 

BALANCE GAS- 

REPLICATE DATA 

DATE. 3/8/94 
z 0 R 
R 321.1 Z 
z 0 C 

REPLICATE DATA 

DATE: 
z R 
R z 
z C 

REPLICATE DATA 

DATE: 
z R 
R z .~ 
2 C 

321.2 C 209.7 
0 C 209.7 
210.4 R 321.2 

C 
C 
R 

C 
C 
R 

C O M W " T 2 R O P A N E  

DATE: 
z R C 
R z C 
2 C R 

c o m m  
DATE: 
z R c 
R z C 
z C R 

c o m m  
DATE: 
2 R C 
~ 

R z C 
z C R 

APPROVED BY: 

M-2 



APPENDIX N 

PROCESS RATE INFORMATION 



Louisiana-Pacific Corporation LETTER OF TRANSMITTAL 
Northern Division 
Rt. 8, Box 8263 DATE: 6/15/94 JOB NO. 

Hayward, Wisconsin 54843 ATTENTION: Sheri Palcher 
(715) 634-3454 RE: Missoula Test 

TO Interpoll Laboratories. Inc. - 
4500 Ball Road 
Circle Pines, MN 55014-1819 

f 

WE ARE SENDING YOU 

BAttached OUnder separate cover via the following itams: 

OShop Dmgs. OPrints OPlans OSamples Ospecif idons 

O C o p y  of Letter OChange Order 0 

THESE ARE TRANSMITTED as checked below: 

O F o r  Approval OApproved As Submitted U S u b m i i m p i e s  for distribution 

B F o r  Your Ux, OAppnved As Notsd ORetum-conected prints 

aAs Requested ORetumed For Cornduns 

O F o r  ~eview a Comment OResubmii -copies for approval 0 
O F O R  BIDS DUE 199. 

REMARKS 

n 

Copy TO: A. E. Cavadeas, File Signed: 



Missoula testing - May 9-1 2,1994 
PROCESS DATA 
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Missoula testing - May 9-12, 1994 
TEST SCHEDULE 

MI SSOU LA THE RMAL OIL HEATER TESTING 5-9-94. NOX 
DATE POILUTANT w 

5-9 NOx 1700-1 800 

MISSOU LA DRYER TESTING 5-10-94 
P A T E P O L L U T A N T W  
5-10 PM 11 10-1212 
5-10 CO 11 10-1212 
5-10 NOx 11 10-1212 
5-10 HCHO 1915-2017 
5-10 VOC 1915-201 7 

w Ewuf.2 
1800-1900 1900-2000 

w B!.!NB 
1300-1402 1445-1548 
1300-1402 1445-1548 
1300-1 402 1445-1 548 
2058-21 01 2242-2345 
2058-2101 2242-2345 

MISSOU LA PRFSS VENTIBOARD COO LER TESTING 5-1 1-94 
W P O L L U T A N T W  w R!mB 
5-1 1 PM 0947-1053 1145-1250 1323-1428 

5-1 1 co 0947-1053 1145-1250 1323-1428 
5-1 1 NOx 0947-1053 1145-1250 1323-1428 
5-1 1 HCHO 1632-1738 1814-1918 1946-2053 
5-11 voc 

MISSOULA PRE-DRYER TESTING 5-10-94 
P A T E e O L L U T A N T u  RurMz Wru.4 
5-12 PM 1630-1736 1814-1917 1950-2054 
5-12 CO 1630-1736 1814-1917 1950-2054 
5-12 NOx 1630-1736 1814-1917 1950-2054 
5-12 HCHO 0706-0816 0837-0943 1003-1106 
5-12 VOC 1630-1736 1814-191 7 1950-2054 

MAYPRODB.WK4 2 
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Missoula testing - May 9-12, 1994 
process data summary 

surface dryer (5) 
throughput (wet, Ib. per hour) 
finished product (tonlhour) 
inlet temp. deg. F. 
outlet temp. deg. f. 
inlet moisture 
outlet moisture 
wax (% as applied) 

core dryer (6) 
.L kl180ughp:t - (wet, !b. per hour) 
finished product (tonlhour) 
Inlet temp. deg. F. 
outlet temp. deg. f. 
inlet moisture 
outlet moisture 
wax (% as applied) 

presslboard coolers 
throughput (Ib.lhr,material 
through scales, no resin 
finished product (tonihour) 
face resin % as applied 
core resin % as applied 
face wax % as applied 
core wax % as applied 
catalyst % as applied 

' predryers 
throughput (wet,.lb. per hour,each) 

inlet temp. deg. F. 
outlet temp. deg. f. 
inlet moisture 
outet moisture 
South dryer (predryer B) 
inlet temp. deg. F. 
outlet temp. deg. f. 
inlet moisture 
outet moisture 

North dryer (predryer A) 

Coen burner mmBTU input 

rn 

18000 

450 
180 

18.00% 
4.40% 
1 S O %  

12000 

430 
210 

18.00% 
3.80% 
1 S O %  

m 
27000 

- 
8.00% 
7.00% 
1.50% 
1.50% 
0.50% 

ma 
15,000 

350 
170 

50.0% 
28.3% 

350 
170 

50.0% 
28.3% 

I, 
I 

I 

Ini!l. target f90°d pm.co.nox hcho.voc 

- 16200 15080 16552 
- 12.58 12.73 

200 259 237 I 
130 139 128 

9.00% 14.56% 12.92% 
3.20% 3.94% 3.60% 
0.50% 1.31% 1.52% 

- 10800 13980 
- 12.58 

200 315 
160 163 

9.00% - 11.84% 
2.80% 3.249'0 
0.50% 1.03% 

min taraet (goo,&) pm.co.nox 
24300 25839 

12.5 
6.50% - 7.69% 
5.50% - 5.19% 
0.50% 1.22% 
0.50% 1.10% 
0.05% - 0.040% 

3u19 t a m c u Q W 7  
5,000 13,500 19,393 

200 
75 

30.0% 
6.2% 

200 
75 

30.0% 
6.2% 

348 
94 

42.1 Yo 
20.6% 

348 
94 

42.1% 
20.6% 

18.88 

12910 
12.73 

320 
160 

15.76% 
3.52% 
1.33% 

hcho.voc 
26104 

13.04 
7.55% 
4.94% 
1.43% 
1.19% 

0.046% 

k t L Q  
20,324 

310 
99 

38.3% 
11.2% 

310 
97 

38.3% 
11.0% 

22.40 

I Note : Coen Stack testlng for formaldehyde was cancelled due to high temperature conditions a the site. 
Formaldehyde condentrations for this type of source are expected to be at or near nondetectable levels. 

.. . 
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1. NTRODUCTION 

This test protocol has been prepared in response to item V.C.. paragraph no 121 of the 

consent decree entered into between the USEP.4 and Louisizna Pacific Corporation on S e p m b e r  

50, 1993. This portion of the decree states the following: 

"Sot later than 90days after entry of the Decree, LP shall submit a testing and 

evaluation protocol sufficient to determine whether any prior construction 

activities at its ... Mssoula, Montana facilities were subject to the review and 

permitting provisions of the PSD or New Source review programs for any of the 

replated pollutants. If testing is needed to determine whether such requirements 

were appiicable to any of LP's prior construction ac:i+iries at the plant, such testing 

shall be conducted 2t maximum plant capacity considering applicable Feder- 

ally-enforceable per;nit limits." 

The protocol has been revised during May 1994 to address several comments contained in 

correspondence from EP.X Region S dated A-pd 18 1994, and the State of Montana, dated 

February 2, 1991. Copies o i the  correspondence is attached as Appendix G. 

This protocol describes a proposed emissions testing and evaluation s t r a t e g  to be used to 

determine the PSD and or NSR applicability of prior construction activities at the plant. To  make 

this determination, the major sources constructed during the 1987 plant expansion will be 

sampled. During sampling, the plant will be operated in the manner required to acheive near- 

maximum production rates during the time of year testing occurs. A table of normal plant 

parameter operaring ranges is attached as Table 2. 

The original panicleboard plant was existing in the blissoula area prior to 1970. Tine 

1 
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original mill has a capacity of one hundred million square feet of board on a Y 4  inch basis. The 

expansion increased this production capability by approximately 30%. The expansion added Line 

2, consisrin,o of two pzicleboard dryers, heated by the'heat t n e r g  units kom the existins plam, 

and a continuous press line heated by a new natural gas fired Geka thermal oil hexer. The 

expansion also added a predrye: system consisting of two rotary drum dryers heated by a Coen 

sanderdust burner. Operation of the predry system began in early 1994. 

The 1956 permit application for the plant expansion determined that by combining 

emission offsets gained &om modilkation o f the  existing plmt along with expected emissions 

kom the expansion, siyificjnce levels for a major modificxlon would not be exceeded. The 

State ofMontana issued the initial permit for the modification on September IS, 1986. On 

August 9,1993 the amended permit was issued. Copies of these permits are included as Appendix 

c: 

2 
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2. PL.WT DESCRIPTION 

~Missoula panicleboard plant consists of four separate manufacturing areas. These areas 

are briefly descr:bed be!o\v. 

Line 1: Constxc:ion of the original manufacturing line began in 1969 and the plant 

became operational in 1970. Emission sourccs included four dryers, a batch press, and a board 

cooler, Dryer emissions are controlled by multicyclones. Heat for the process is supplied by a 50 

mmBlT/hr R o e m c  burner which provides heat for the dryers and a 5 5  mmBTU/hr Babcock- 

Wilcox boiler, which provides heat for rhe press and the dryers. Both the Roemmc burner and the 

boiler bum dry sandertust. A natural gas pilot also provides heat for these units. Tne Roemmc 

unit includes a c:;clonic zsh separator to remove non-combustibles kom the gas stream prior to 

discharge. Emissions ?om the boiler are controlled by 2 cyc!one. Dryer emissions are controlled 

by multicyclones. Line 1 includes a board cooler which is vented ro the atmosphere. 

Line 2: This second producrion line consists ofnvo additional dryers installed along the 

same R o e m c  tube which prokides h e x  :o the Line 1 dryers. hlulticyclones control dryer 

emissions. A continuous press line was also added. Heat for the dryers is supplied by the ori@nal 

Roemmc burner and Baocock-Wilcox boiler. A 20 mmBTli/hr natural gas fired Geka thermal oil 

heater supplies heat for the line 2 press. A board cooler is also an emission source on h e  2 .  

Pre-drying system: Installation of a pre-drying is system was completed in early 1994. 

This system consists of two rotary drum dryers heated by 2 5  mmBTU/hr Coen sanderdust 

burner. 

Remanufacturing Line: This series of processes, known as the Reman line, apply 

various coarines to the panic!eboard. 

3 
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MISSOULA MONTANA PARTICLEBOARD PLANT 

EMISSION SOURCE FLOW DIAGRAM 
(no1 including male*l handnng contol equipment or Reman Line venIsJ 

test site 1- ROEMMC tube - 

0 emission pint @ emission x i n t  :o be sampled 

test site 6 - board F l e r  9 vents 
3. 

A 

A 

n 

n 
U 
A I 

Jdryer + 1 nuiticycicne CI 

~ Heater 
!To I 

, $) test slte 9 - burner abort stack 

0 test aite 7 - predryer a 

A 
I 

multicyclone IJ 
burner 

(PREDRY SYSTEM I Roernrnc 
Burner 

Coen transfer duct 
to be sealed 
during sampling 

test fife 8 - predryer b 
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3. 

The plant will be tested for the major criteria pollutants generally anticipated from a particleboard 

n a n u f a c u u g  facility including VOC, TSP, CO, and NOX. Formaldehyde emissions will also be 

sampled. A summary of the test plan is shown on Table 1. The t a t  methods to be used for each 

DESCRIPTION OF TEE S A i i E L I N G  PLAN 

pollutant are as follows: 

TSP - EP.4 method 5 with back halfby method 202 

VOC - EPA method 25.A 

CO - EPA method 10 

NOx - EP.A method 7 o r  7E 

Formaldehyde (HCHO) - EP.4 method 001 1 

3A. Line 2 Dryers (Dryers C and D) 

Sampling Locations 

Dryer outlet emissions will be sampled after the multiclones for TSP, CO, VOC, NOx and 

Formaldehyde. In order to determine which portion of the dryer emissions can be attributed to 

the heat e n e r g  units, a third location, in the Roemmc Tube, %dill be sampled simultaneously. The 

mass rate of emissions from this third location, prior to the new dryers will be subtracted from the 

sum of the emissions from both Line 2 dryers to determine the emission rate of the new 

equipment. 

Extensions to the multiclone discharge are installed and will be used to provide an 

appropriate sampling location. A sketch of rhe sampling ports after the dryer discharge and at the 

Roemmc Tube are provided in Appendix A. 

4 
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Process rate: The dryers will operate at the rate reqcired to come within 90% of the 

record production rate of 13 tons per hour for Line 2. The dryer production rate during testing 

nil1 be determined by monitoring the scales located prior to :he blenders. The press process rate 

will be determined by monitoring the weight of the final prod.ict as determined by scales located 

prior to the formers and deducting trim loss. These f i p e s . a d l  be verified by footage and density 

calculations. 

Summary of Dryer Operating Data 

1) The moisrure content of wet m d  dry w.afers will be recorded during 

testing. 

During sampling the plant will 7roc-s~ 100% softwood. 

The d p e r  inlet and outlet temcerarures during testing will be 

recorded. 

Estimted airflow rate for dryer C ( 5 )  is 40,000 a c h  and for dryer 

D (6) is 25,000 a c h .  Actual a i d o w  rate will be determined during 

testing. Airflow rates at the Roemmc Tube will also be determined 

2) 

3) 

4) 

during iesring 

5 )  The fuels to be burned in the heat energy units during testing are 

dry fines and natural gas. 

The C dryer drum is 8.75' in diameter and 52' long.The D dryer 

drum is 7.5' in diameter and 2s' long. 

Dryer producrion rate ( the m o u n t  of material produced by the 

dryers) will be monitored by the weigh scales located prior to ihe 

6) 

7 )  

5 
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blenders. The level of the s u q e  bins, before and after testing, 

(located between the dryers ana the blender scales), v+iU be taken 

into account when determining dryer production rates. 

Press production rate (finished product) in tons, will be 

calculated. 

8) 

5B. Press Vent and Board Coolers 

Sampling Locations 

Press vent and board cooler exhausts will be  sampled for TSP, CO, VOC, and 

Formaldehyde. Sketches of the sampling locations for these sources are included in Appendix B. 

The line 2 press is ventilated by four roof-top axial fans. Emissions kom each of the four vents 

are espec7td to be similar. Each vent will be sampled for one half of a sampling run. This 

procedure eEectively.will.treat.each pairof vents as one source whikproviding adequate data to 

determine enisions %om the press. Line 2 vents no. 1 and 2 will be treated as a pair, 3 and 4 will 

also be trezrec as a pair. The Line 2 board sooler emits 6om two 38,000 acfm ducts. One half of 

each sampling mn will be conducted in each of the two board cooler ducts. 

Process rate -The presses and board coolers will operate at the rate required to be within 

90% of the record Line 2 production rate of 13 tons per hour. During sampling of the press vents 

and board coolers the production rate of the press will be monitored and recorded., including the 

line speed, board thickness produced, and number o f  boards produced. The usage rate of wax, 

resin and catalyst, along with press temperature will also be monitored. Wax, resin 2nd catalyst 

are normally applied at the rates shown in Table 2. The press process rate will be determined by 

rnonitoring the weight ofthe final product as determined by sczles located prior to the formers 

z 6 
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and deducting trim loss. These figures will be verified by footage and density calculations. 

Summary Press and Board Cooler Operating Data: 

1) 

2) 

Nominal board thickiess and density will 5e recorded. 

The number of sheet produced per hour $741 be determined by piece 

count. 

Pounds of resin used per hour will be recorded. 

Pounds of wax used per hour will be recorded. 

Type of resin used will be recorded. 

Press temperature will be recorded. 

There are four exhaust fans with a design airflow of 30,000 acfm 

each above the press. The board cooler is ventilated by nvo exhaust 

fans with an estimated airtlow of 38,000 ecfm each. Actud acfm 

will be determined during sampling. 

Forming line speed will be recorded. 

3) 

4) 

5) 

6) 

7) 

8) 

9) Press production rate (finished product) in tons, will be 

calculated. 

10) Amount of catalyst used will be monitored. 

3C. Pre-Drying System (dryers A and B) 

Sampling Locations 

The pre-dryer system will be sampled for TSP, CO, VOC, WOx 2nd Formaidehyde. Each 

dryer exhausts thou& multicyclones to the atmosphere. In addition, excess heat !?om the Coen 

burner is exhausted by a separate stack. A sketch of this equipment, including the pollution 

7 
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control equipment is enclosed as Appendix C, 

Process Rate 

Each dryer is rated at a maximum feed rate o f  14,000 ;bs ofwer material per hour. It has 

been esiimated that the system has operated at a maximum rate of 15,000 Ibs of wet material 

infeed per hour since startup. It is anticipated that testing will be periomed at rate that is within 

90% oi the  15,000 Ib. rate. The amount ofwet  feed delivered to each dryer will be determined 

by weizghins truckloads of material prior to introducing the material in10 the predry system and 

monitoring the time required for the marerial to move t h o u 9  the predry system. Heat for the 

dryers is provided by a Coen Burner rated at ? 5  mmBTU per hour. Tie Coen burner will operate 

at the r i t e  required to reduce the moisture content of the wet feed, anticipated to be approxi- 

mately )0 t o  50% moisture, to the required dry moisture content of approximate!y 15%. Tie 

6rins rzte of the Coen burner will be esrimared.by logsing the number o f  revolutions of the he! 

deliver.. augers. The augers will be calibrated to probide the pounds of fuel delivered for each 

count. l'ne BTU value of the fuel wiil be probided by analysis of a sample. 

Summary of Pre-dryer Operating Data 

1) The moisture content of wet and dry wafers will be recorded during 

testing. 

The planr will process 100% s o h o o d .  

The dryer inlet and outlet temperatures during testing will be 

recorded. 

Estimated alrflow rate for each dryer is 35,000 acfin. Actual a idow 

rate will be determined durins testins 

2) 

3) 

4) 

/2 
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5) The fuels to be burned in the Coen Burner is dry wood dust. The 

BTU content of the fuel will be probided by analysis. 

The dryer drums are each 12' in diameter by 42' long. 

Dryer infeed rate, (Ibs of wet material processed per hour), will be 

determined by weighing truckloads of material prior to introducing 

the.material into the predry system and monitoring the time 

required for the material to move through the predry system. 

6 )  

7) 

' 

3D. Geka Thermal Oil Heater 

Sampling Locations 

The Geka thermal oil heater mill be sampled for X O s  as requested by EPA Region 8. A 

sketch of this equipment is enclosed as Appendix H. 

Process Rate 

The thermal oil heater is rated at 20 &TU per hour and is fired by natural gas. The 

unit Will operate at the rate required to achieve near-maximum production rate for Line 2. A c d  

firing rate will be estimated using efiiciency calculations and verified by f factor. 

Summary of Thermal Oil Heater Operating Data 

1) The temperature of the incoming (cool) oil will be monitored during 

testing. 

The tenperature o f  the outgoing (hot) oil mi11 be monitored during 2 )  
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testing. 

Nominal board thickness and densiry mill be recorded. 

Formins line speed will be recorded. 

Press production rare ( f i s h e d  producr) in tons, will be 

calculared. 

3) 

4) 

5) 
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TABLE 1 

EMISSIONS TESTING AT MISSOULA, MONTANA 
TESTING REQUIRED 

SOURCE SUBSTANCF METHOD i 1 ROEMMCTUBE TS? mesad 5 wl memoc 202 back hall Tesjng io  be condual: 
ac:m= 20OCO voc mehod 2% simmnousty ham L e s e  sources 

dam.= 52" NOX mehod 7 one day 
, temp= :OOO ie9.f. co n e h o d  10 three teams 

HCSO mehod 0011 

2 PARTICLESOARD TS? meaod 5 wl  memod iC2 back hall 
I 

DRYER C (5) voc menod 25A 
adm= 3OOCO co meaod 10 
tern?= 170-:90 leg.( NCX mehod 7 
darn.= 3' HCAG i i ieaod OCll 

3 PARTICLEBOARD TS? meaod 5 wl memod 202 back haw 
DRYER D (6) voc medmd 25A 

adm= 3C000 co mehod 10 
:em?= 170-150 deg.f ' NOX mehod 7 i diam.=3? HCHO mehod 0011 

4 LINE 2 PRESS VENTS TS? meflod 5 wl memod 202 :ack hall Tescng io be c c n l u c x  ! 
I AND2 voc meaod 25A sirnmnousty +om Z e s d  sourcS 

a&a=330CO EACH CO mehod 10 aree teams 
temp= 70-: :O deg 1. 
ciam.= '-" mehad 0011 one day 

I 
HCHO 

I 
,yehod 5 w/ 4method 202 :ack h a t  

I 

I 
1 I 

I 5 LINE 2 PRESS VENTS TS? 

i ac:m'= 3 G C O  EACH CO mehod 10 
3 AND vcc me??od 2% 

temp= TO-;lo l e g  f. HCHO aemod 001 1 
dam.= 41" 

1 
6 LINE 2 BOARD COOLER TS? .zehod 5 wl method 202 3ack hai: I '  

i 

duc: 1 and 2 vcc mehod 2% 
adm= 3 O C O  54CH co nemod 10 (real $me) 
iempr 60-100 l e g  :, HCHO n e h o d  001 1 
liam.= 48" I 

I DRYERA voc method 2% simutanousty+om 2 5 s  saurces 
7 PREDRYER is?  memod 5 w/ meaoc 202 ;ack haif Tesdng to be CsnduZ-rC 

ad== CCOOO co memod 10 hvo :Sam 
tom?= 170-:90 deg.: NOX method 7 one l a y  
diam.=Ci  HCHO mehod 0011 I 

8 PREDRYER TS? meaod 5 wl  memad 202 Cack haif 
DRYER B voc method 25A 

adm= A5000 co method 10 
temp= 170-190 6eg.f NCX memod 7 
dam.= 42" HCHO mehod 0011 

I 
9 Coen TS? memod 5 w/ method 202 back hai: I 

I 
I 

Stack voc memad 25A 
a h =  23GOO co memod 10 
tempi  75C-i500 6eg.f NOX mehod 7 or 7E 
diam.= 2? ECHO rne5od 001 1 I 

:O GEKA 
THE3MAL CIL H E A T 3  NOX memod7 . 

ac!m= i Z C 0  
temp= C60 deg. f 
tiam.= 2 i  

li 

I 
1 

TEDES.WK' /5 05/04/94 
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Table 2 
Missoula Particleboard Plant -LINE 2 -Estimated ranges of Operating parameters 

hout in Ibs oe r hour &t te moeratures &re- 0% f "  , 

dryer 5 450 maximum 
7 200 minimum 

dryer 6 430 maximum 5 
' LIL: . 200 minimum 

< p ~ . L L  , 
I. dqer5- 12000 maximum' 

'1 & d- 18000 maximum' 
(1 '-?f r 

outlet te moeratu resdeare, 0 s  f . " 
dryer5 180 maximum 

130 minimum 
dryer6 210 maximum 

160 minimum 

cmer 5 18.0% maximum 
9.0% ninimum 

dryer6 18.0% maximum 
10.0% minimum 

outlet moisture Q/p 

drjer 5 4.496 maximum 
3.2% minimum 

drjer 6 3.8?/0 maximum 
2.8% minimum 

IPRE-DRYER note: system began operation in March 1994, this data based on approxiwo weeks o i  operation 

&- in I inlet temoeralues dearees L 
predryers 15000 maxjmum predryers 350 maximum 

5000 average 200 minimum 
294 average 

Qutlet !omoeratures deare es f. 
predryers 170 maximum 

75 minimum 
j 105 average 

blet moisture "/e 
predryers 50.0% maximum 

30.0% minimum 
44.9% average 

& noisiure Yp 

predryers 28.S% maximum 
6.2?6 minimum 

17.7% average 

r houc material th rqyghput in Ibs oe 
27000 maximum. 
21320 average 

EiExi 

wax usaq.g w 
face 1.50% maximum . core 0.50% maximum i face 8.00% maximum 

ma= 

6.50% minimum 0.50% minimum core 0.05% ,minimum 
7.20% average 1 .OO% average note: catzlyst is used 

core 7.00% maximum core 1.50% maximum as req'd to adjust the 
5.50% minimum 0.50% minimum ph of :he furnish 
6.50% average 1 .OO% average 

'based on record production day for Line 2 (wet weights) ( : G . L L ~ %  .q&b) 
"based on 24 hour averages from Jan-Mar 1994 

05/04/94 
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MiSSOULA THERMAL OIL HEATER TESTING 5-9-94, NOx 

DATA TIME START= 17:OO END= 20:OO HOURS= 3.00 

LINE 2 PRE SS PRODUCTION RATE -Pressed tol1/16". finished to 518 

I 
i 

During the the thermal oil heater testing, the tine 2 press ran at a rate compareble to that 
during testing on subsequent days. The press produced 11/16'' inch thick board which is sanded to 518". 
at a Line speed of 21 feet per minute. 

47551 =total pounds of face material through scales during testing 
29663 =total pounds of core material through scales during testing 
71214 =total pounds of material into press during testing (sum of face and core) 
25738 =total pounds of material into press per hour during testing (sum of face and core) 

- 

I 
I Since conditions during the Geka test were similiar to testing on the folowing day, the tons of press 

production have been determined by ratioing the wood weight through the scales against the weights and 
production calculated fortesting on May 10, 1994 

i 25864 =May 10 total pounds of material into press per hour during testing (sum of face and core) 
12.58 =May 10 total tons of finished product per hour 

25738 =total pounds of material into press per hour during GEKA testing (sum of face and core) 
12.52 =total tons of finished product per hour during GEKA testing (by ratio) 

The ETU per hour input rate to the GEKA during testing will be determined by f factor. 

I 
I 

06/14/94 
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PRODUCTION R E P O R T  L I N E  #1 09-May-94 

TODAY MTD 

STANDARD ACTUAL STANDARD ACTUAL 

278,524.00 2,528,000 2,467,496.94 
2 2 16 16 

154,218.56 

316,000 

158,000 139,262.00 158,000 

RAWBOARD 314 B A S I S  
NET S H I F T S  O P E R A T E D  
NET S H I F T  AVERAGE 

S H I F T S  WORKED 
SHIFT A 4 
S H I F T  B 4 
SHIFT C 4 
S H I F T  D 4 

T O T A L  TODAY 
0.00 

147,598.47 
0.. 00 

130,925.53 

S H I F T  AVERAGE 
S H I F T  A 143,919.70 
S H I F T  B 158,970.39 
S H I F T  C 159,359.08 
SHIFT D 154,625.05 
SHIFT AVERAGE N E T  '154,218.56 (UNSCHEDULED D T )  

TODAY MTD 
WOOD S H A V I N G S  USEAGE 425.49 3664.8 

PRODUCTION R E P O R T  L I N E  #2 

TODAY MTD 

ST 

RAWBOARD 314 B A S I S  
NET S H I F T S  O P E R A T E D  
NET SHIFT AVERAGE 

S H I F T S  WORKED 
S H I F T  A 3.5 
SHIFT B 4 
S H I F T  C 4 
SHIFT D 4 

NDARD ACTUAL STANDARD 

134,000 170,678.03 1,072,000 
2 2 16 

67,000 85,339.02 67,000 

T O T A L  TODAY 
0.00 

89,696.09 
0.00 

80.981.94 COMBINED 
L I N E  1 & 2 

S H I F T  AVERAGE S H I F T  AVERAGE 
S H I F T  A 77,082.80 221,003 
SHIFT B 78,405.19 237,376 
SHIFT C 78,284.41 23 7 ,, 64 3 
SHIFT D 69,107.39 223,732 
S H I F T  AVERAGE NET 75,719.95 (UNSCHEDULED DT) 

TODAY MTD 
WOOD S H A V I N G S  USEAGE 217.63 1661.32 

TODAYS T O T A L  P R O D U C T I O N  314 BASIS 449,202.03 

T O T A L  MTD 
575,678.81 
635, sal. 58 
637,436.34 .. . 

613,500.22 

ACTUAL 

1,172,977.79 
15.5 

73,311.11 

T O T A L  MTD 
269,789.80 
313,620.77 
313,137.65 
276,429.56 

T O T A L  
PRODUCTION 

L I N E  1&2 
MTD 

3,640,475 
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MISSOULA DRYER TESTING 5-10-94 PM, CO. NOX 

DATA TIME: START= 11:OO END= 16:OO HOURS= 5.00 

TOTAL HOURS = 5.00 

LlNF 2 PRE SS PROD UCTION RATF -Dressed tol l l l6". finished to 518 

5.00 =hours during testing 
PRODUCTION RATE BY BOARD COUNT ___. ~ 

5/8" =marketed thickness of boards produced 
612 = no of boards produced (49X109) 
168 = no of boards produced (49x145") 
168 =no of boards produced (49k74") 
194 =no of boards produced (49X121") 
194 = no o! hoards produced (49k97") 

trimmed tnmmed trimmed outofpreu oufofprna w t o f p r e ~ ~  
length cubic feet width length cubic reel wim 

49 109 1182 51 109.75 1239 
49 145 432 51 145.75 452 
49 74 220 51 74.75 232 
49 121 416 51 121.75 436 
49 97 334 51 97.75 350 

weighted average = 

% Of 

lrim 
4.58% 
4.42% 
4.89% 
4.51% 
4.66% 
4.60% 

45.42 = average actual density of board produced (Ib/cubic foot) 
0.67 = average actual thickness of board produced 

48.69 =average nominal density of board produced 
(1b.lcubic foot)((.6875/actuai thickness) x actual density)) 

2583.84 =total nominal cubic feet of board produced 
125.808 =total pounds of finished board produced during testing 

62.90 =total tons of finished board,produced-during testlng 
12.58 =total tons of finished board produced per hour during testing 

41341 =footage produced during testing (3/4" basis) 
8268 =footage produced per hour during testing (314" basis) 

25,162 =total pounds of finished board produced per hour during testing 

198439 = equivalent daily footage (34" basis) 

79800 =total pounds of face material through scales during testing 
49521 =total pounds of core material through Scales during testing 
4973 =total pounds of face resin throiigh scales during testing at 100% solids.(solids = 50.2%) 
3631 =total pounds of core resin through scales during testing at 100% solids. (solids = 57.4 %) 

137925 =total pounds of material into press during testing (sum of material and resin) 
27585 =total pounds of material Into press per hour during testlng (sum of material and resin) 

13.79 =total tons of material into press per hour during testing (sum of material and resin) 
8.79% = percentage of loss (trim and water) from material into press and finished product 

1.31% = face wax as a % of finished product as applled' 
1.03% =core wax as a % of finished product as applied 
0.64% = face wax as a % of finished product (100% solids) 
0.50% =core wax as a % of finished product (100% solids) 

69 =total tons of material into press during testing (sum of material and resin) 

06/06/94 

N-24 

~ 

MAYPRODB.WK4 

23 



MiSSOULA DRYER TESTING 5-10-94 

DATATIME: START= 11:OO END= 16:OO HOURS= 5.00 

TOTAL HOURS = 5.00 

PM. CO. Nox 

DRYFR PRODUCTION RATF. 

surface dryer (dryer 5) 
75.400 =total pounds of face material through scales during testing (wet) 
15.080 =total Ibs wet infeed per hour 
14.6% =moisture content of incoming wood (Surface) 
3.9% =moisture content of wood after drying (surface) 
1647 =total wax usage during testing as applied 
329 =wax usage per hour during testing as applied 
807 =total wax usage during testing at 100% solids (solids = 49%) 
161 =wax usage per hour during testing at 100% solids (solids = 49%) 

67,064 =total Ibs dry material produced during testing(ca1culated) 
13,413 =total Ibs dry material produced per hour 

259 =averge inlet temperature 
139 =average outlet temperature 

core dryer ( dryer 6) 
69,900 =total pounds of core material through scalesduring testing (wet) 
13.980 =total Ibs wet infeed per hour 
11.8% =moisture content of incoming wood (core)) 
3.2% =moisture content of wood after drying (core) 
1293 =total wax usage during tesiing as applied 
259 =wax usage per hour during resting as applied 
634 =total wax usage durins testing at 100% solids (solids = 49%) 
127 =wax usage per hour during testing at 100% solids (solids = 49%) 

63.687 =total Ibs dry material produced during testing(ca1culated) 
12,737 =total Ibs dry material produced per hour 

315 =averge inlet temperature 
163 =average outlet temperature. 

06/06/94 
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MISSOULA DRYER TESTING 5-10-94 

DATA TIME START= 19:OO END= 2350 HOURS= . 4.83 

formaldehyde. VOC 

TOTAL HOURS = 4.83 

LINE 2 PRESS PROD UCTION RATE . oressed t o l l H 6 .  flnished to 518 

4.83 =hours during testing 
PRODUCTION RATE BY BOARD COUNT 

5/8" =marketed thickness of boards produced 
608 =no of boards produced (49k121") 
662 =no of boards produced (49k97") 

54 = no of boards produced (49x122") 

dmmee  %immed Mimmad unbirnrned untrimmed unWimmad X of 
ddLh length Cubic feet mm length Cubic feet Uim 
69 121 1306 51 121.75 1365 6.51% ~ 

49 97 1138 51 . 97.75 1194 4.66% 
49 122 117 51 122.75 122 4.51% 

44.88 = average actual density of board produced (Ib/cubic foot) 
0.67 = average actual thickness of board produced 

48.08 =average nominal dense of board produced 
(Ibkubic foot)((.6875/actual thickness) x actual density)) 

2558.84 =total nominal cubic feet of board produced 
123,026 =total pounds of finished board produced during testing 
25.454 =total pounds of finished board produced per hour during testing 
61.51 =total tons of finished board produced during testing 
12.73 =total tons of finished board produced per hour during testing 

40938 =footage produced during testing (314" basis) 

203280 equivalent daily footage (3/4" basis) 
8470 = footage produced per hour during testing (314" basis) 

77850 =total pounds of face material through Scales during testing 
46850 =total pounds of core material through scales during teesting 
4796 =total pounds of face resin through scales during testing at 100% solids.(soiids = 50.2%) 
3397 =total pounds of core resin through scales during testing at 100% Solids. (solids = 57.4 %) 

132893 =total pounds of material into press during testing (sum of material and resin) 
27495 statal pounds of material into press per hour during testing (sum of material and resin) 

13.75 =total tons of material into p r e s  per hour during testing (sum of material and resin) 
7.42% = percentage of loss (bim and water) from material into press and finished product 

1.52% = face wax as a % of finished produd as applied 
1.33% =core wax as a 96 of finished product as applied 
0.25% =face wax as a % of finished product (100% solids) 
0.44% =core wax as a % of finished product (100% solids) 

66 =total tons of material into press during testing (sum of material and resin) 

06/06/94 
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MlSSOUL4 ORYEFi TCSTING 5-10-94 

DATA TIME START2 19:OO END= 23:50 HOURS. 4.83 

TOTAL HOURS = 4.33 

formaldehyde, VOC 

DRYE R PROOUC TlCN RAT=' 

sur7ace dr jer  
80,000 =:c:al poccss o f  face material lhrough scales during tes:ing Wet) 
16.552 -1o;al Ibs:??t infe?:! per hour 
12.9% 'mcisture c m ? r :  of incoming wood (surface) 
3.6% =moisture content of 'wood afler drying (surface) 

624 =totai wax s a g e  luring testing as applied 
129 =wax ma$? per ,icur during testing as applied 
306 =total war c s a ~ e  luring testing at 100% solids (solids = 49%) 
63 =#ax usas? per hour during testing at 100% solids (solids = dS%) 

72,266 =total Ibs t?{ ma:?riai produced during testing(calculated) 
14.453 =total Ibs c y  material produced perhour 

237 =averge inlet temperature 
128 =average cudet temperature 

core dryer 
62,400 =total pou-ds o f  c x e  material through scales during testing (wet) 
12,910 =total Ibs'wet infeed per hour 
15.8% =moisture content of incoming wood (core)) 
3.5% =maismre c3n:er.t of wood after drying (core) 
11 14 =total wax s a g e  during testing as applied 
230 =wax usass per hour during testing as applied 
546 =total wax usa5e &ring testing at 100% solids (sslids = 49%) 
l i 3  wax usass i e r  hour luring testing at 100% solics (solids = 49%) 

56,484 =:ctal 15s :.-I maiarial produced durins testing(crlc~latedi 
10,897 =total Ibs  PI material produced per hour 

320 =averge ici?t temierature 
160 =avera~e :titer !?mperature 

06/06/94 
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formaldehyde. VOC MISSOULA DRYER TESTING 5-10-94 

DATA TIME START- 19:OO END= 23:50 HOURS= 4.83 

TOTAL HOURS = 4.83 

DRYERPRODU CTlON RATF' 

sur?ace dryer 
80,000 =total pounds offace material through scales during testing (wet) 
16,552 =total Ibs wet infeed per hour 
12.9% =moisture content of incoming wood (surface) 
3.6% =moisture content of wood after dfying (surface) 

624 =total wax usage during testing as applied 
129 wax usage per hour during testing as applied 
306 =total wax usage during testing at 100% solids (solids = 49%) 
63 'way usage per hour during testing at 100% solids (solids = 49%) 

i2.266 =total Ibs d r j  ms2eriaI prodLced during testing(calcu1ated) 
14,453 =total Ibs dry material produced per hour 
237 =averge inlet temperature 
128 =average outlet temperature 

core dryer 
62.400 =total pounds of core material through Scales during testing (wet) 
12;910 =total Ibs wet Infeed per hour 
15.8% =moisture content of incoming wood (core)) 
3.5% =moislure content of wood aner dfying (core) 
11 14 =total wax usage during testing as applied 
230 'way usage per hour during testing as applied 
546 =total wax usage during testing at 100% solids (solids = 49%) 
113 =wax usage per hour during testing at 100% solids (solids = 49%) 

54,484 =total Ibs dry material produced during testing(calcu1ated) 
10,897 =total Ibs dry material produced per hour 

320 =averge inlet temperature 
160 =average outlet temperature 

06/06/94 
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RAWBOARD 3 1 4  B A S I S  
NET SHIkTS O P E R A T E D  
N E T  SHIFT AVERAGE 

S H I F T S  WORKED 
S H I F T  A 5 
SHIFT B 4 
S H I F T  C 5 

~ ~ 

SHIFT D 4 

PRODUCTION R E P O R T  L I N E  #l 10-May-94 

TODAY 

STANDARD A C T U A L  

316,000 275,012.54 
2 2 

158,000 137,506.27 

T O T A L  TODAY 
147,598-47 

0.00 
127,414.07 

0.00 

S H I F T  A 
SHIFT B 
SHIFT C 

S H I F T  AVERAGE 
144,655.46 
158,970.39 
152,970.08 

S H I F T  D 154,625.05 
S H I F T  AVERAGE N E T  152,805.25 (UNSCHEDULED DT)  

TODAY MTD 
WOOD S H A V I N G S  U S E A G E  420.95 4085.79 

P R O D U C T I O N  R E P O R T  L I N E  #2 

TODAY 

MT D 

STANDARD ACTUAL 

2,844, ooo 2 , 7 ~ 2 , 5 0 9 . ~9 
t a  18 

158, ooo 152,161.64 

T O T A L  MTD 
721,277.29 

764,850.40 
618,500.22 

635,881.58 

STANDARD ACTUAL STANDARD 

RAWBOARD 3 1 4  B A S I S  134,000 179,233.74 I, 206,000 

NET SHIFT AVERAGE 67,000 89,616.87 6 7 , 0 0 0  
NET S H I F T S  O P E R A T E D  2 2 18  

MTD 

S H I F T S  WORKED 
S H I F T  A 4.5 
S H I F T  B 4 
S H I F T  C 5 
S H I F T  D 4 

S H I F T  AVERAGE 
SHIFT A 79,877.84 
S H I F T  B 78,405.19 
SHIFT C 80,542.18 
SHIFT D 69,107.39 
S H I F T  AVERAGE N E T  76,983.15 

T O T A L  TODAY 
69,660.48 

0.00 
89,573.26 

0 .00  COMBINED 
L I N E  1 & 2 

S H I F T  AVERAGE 
224,533 
237,376 
233,512 
221,732 

(UNSCHEDULED DT) 

TODAY MTD 
WOOD S H A V I N G S  U S E A G E  244.27 1905.59 

TODAYS T O T A L  P R O D U C T I O N  314 B A S I S  454,246.28 

ACTUAL 

1,152,211.53 
17.5 

75,122.86 

TOTAL MTD 
159,450.28 
113,620.77 
402,710.91 
276,429.56 

2 7  

TOTAL 
PRODUCTION 

LINE 1&2 
MTD 
4,094,721 
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LINE I1 PRODUCTION LOG C&QO - /??I%) 

( '7 
SHIFT - 

THICKNESS ''/' 
mm DISTANCE WEDGE$ \ ' .  5 ' 2  

~ 

~ n . 
1. mm P a  PFESS SHIM 

BLOCKS 

SETTINGS PRESS TZXPERATURE CONTROL 

I! 
I! 
I! 
e r 

... 

I I 1 

. I N G  6 DRY 1 I I 

Total Downtime. G 

THICKNESS 



. ..:. : :... , . ::::..,: 

/SO0 - U60d 
LINE I1 PRODUCTION LOG 

DATE s - / o -  -1; SHIFT 
THICKNESS ' :/// > WIOHQ?./ lbs/ft - 

DISTANCE WEWES/6 '. '; Plm LINE SPEEW/.> f t / m i n  
PRE PESS / 2 f 7  inn BULK DENSITY jl/ lbs/cu ft 

PRESS TEMPE;BhTmE C- 

l"let pump J Ir?'? 3ec . l  ( I n f e e d )  a S e c . 2  ( W l d d l e d / d e c . 3  (Outfeed) a 
iniet P ~ P  2 - 5 5  - - 

WOOD U A G F  
1 ' 1  2500 FACE 

CORE \ 4  5490 

I 

ND 6 i  

N-48 

- 



! 1: 
! 

. .  
. . .  ..:. ,...., 

I.. 
9' 

N-49 



5- -E- '1 

c 73 

. .  
. .  

:.. ,..: .,. .... ::.:. . .  . , ...., .:..:. ,. .," 

N-50 

48 



I! 

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

N-51 

4 9  



. .  

Mlssoula testing 8" 

I press room readings - dryer testing 
board d.ndty om. p hw - o h r  reedings OK. e w  10 mlnulss 
tndlcate Ume and d u d o n  d any reled matshl 

. . G + & d 4  

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

56 
I '  

N-52 



... I .  

. .  , .  
I .  

a :  , .  
. .  , j  

: I  

. ,  

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

. . .  

... 
I 

... , Y $ .  
. .  

. . . . . .  .. I 

. .  
: .r/ 

!i; ... . .  
e .  
... 
.i. 

N-53 
... 

:. 

. .  

. . .  . . .  
. . .  . .  

i 

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

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

' !  ,. _ I  , , .  

' ,  + 

. . .  . .  
. . .  

. . .  

,. . . . . .  ... 

. . .  

. ~ ,  - I  

. . . .  . <  
9 .  

, . . . .  
. .  . .  

' >  . . . .  

' .  I 

. .  
~ 

. .  

,. . 

. .  

. .  
. .  , .  



. .  , :  .. .. . .. 

: 

. .  
::. 
:,/ 

. . :I. 

. I ,  

. .. 

. . . .  . .  ., 
, '  

, 
. .. 

. .  

, : %  .... 
, . . . .  
E.. : ..,. 

. .. . 4  . . 
. .i., . :.: 
:. :: ::. 

. .. 

. .  .. . 
-. 

.&.. ,' . .  . . .  .. . .  . . . .  . . .  

.. . 
. .  

. .  -. . 

.: 

Ed-54 

I 
1 
I 
II 



MISSOULA PRESS VENT/BOARD COOLER TESTING 5-11-94 

DATA TIME: STARTS 1 l:oo END= 16:OO HOURS= 5.00 

PM, CO, Nox 

TOTAL HOURS = 5.00 

LlNF 2 PRF SS PRODUCTION RATF -Dressed t o l l / l  6". finished to 5/8 

5.00 =hours during testing 
PRODUCTION RATE BY BOARD COUNT _ _ . ~  -~ ~ 

518"=marketed thickness of boards produced 
214 = no of boards produced (49x85") 
740 = no of boards produced (49x97") 
452 = no of boards produced (49x122") 

trimmed tdmmed trimmed out 01 press out 01 press out of press 
width length cubic feet width length cubic feet 

49 85 322 51 85.75 338 
49 97 1272 51 97.75 1334 
49 122 977 51 122.75 1023 

weighted average = 

45.35 = average actual density of board produced (ibkubic foot) 
0.670 =average actual thickness of board produced 
48.58 = average nominal density of board produced 

2572 =total nominal cubic feet of board produced 
(Ib./cubic foot)((.6875/actual thickness) x actual density)) 

124941 =total pounds of finished board produced during testing 

62.5 =total tons of finished board produced during testing 
24988 =total pounds of finished board produced per hour during testing 

12.49 =total tons of finished board produced per hour during testing 

41149 = footage produced during testing (3/4" basis) 
= footage produced per hour during testing (3W basis) 

197,516 =equivalent daily footage (314 basis) 

78400 =total Dounds of face material throuah scales during testing 

X of 
trim 

4.76% 
4.66% 
4.51% 

4.63% 

50795 =total pounds of core material through scales during testing 
4821 =total pounds of face resin through scales during testing at 100% solids.(solids = 50.2%) 
3721 =total pounds of core resin through scales during testing at 100% solids. (solids = 57.4 %) 

137737 =total pounds of material into press during testing (sum of material and resin) 

68.9 =total tons of material into press during testing (sum of material and resin) 
27547 =total pounds of material into press per hour during testing (sum of material and resin) 

13.77 =total tons of material into press per hour during testing (sum of material and resin) 
9.29% = percentage of loss (trim and water) from material into press and finished product 

06/06/94 MAY PRODB.WK4 
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MISSOULA PRESS VENTIBOARD COOLER TESTING 5-1 1-94 

DATA TIME: START= 1 l :OO END= 16:OO HOURS= 5.00 

TOTAL HOURS = 5.00 

PM, CO, Nox - 
1.22% =face wax as a % of finished product as applied 
0.60% =face wax as a % of finished product (100% solids) 

305 =face wax usage per hour during testing as applied 
747 =face wax usage during testing at 100% solids (solids = 49%) 
149 =face wax usage per hour during testing at 100% solids (solids = 49%) 

1524 =face wax usage during testing as applied 

7.69% =face resin as a % of finished product as applied 
3.86% =face resin as a % of finished product (100% solids) 

9603 =face resin usage during testing as applied 
1921 =face resin usage per hour during testing as applied 
4821 =face resin usage during testing at 100% solids (solids = 50.2%) 

964 =face resin usage per hour during testing at 100% solids (solids = 50.2%) 

1 .IO% =core wax as a 'YO of finished product as applied 
0.54% =core wax as a % of finished product (100% solids) 

274 =core wax usage per hour during testing as applied 
671 =core wax usage during testing at 100% solids (solids = 49%) 
134 =core wax usage per hour during testing at 100% solids (solids = 49%) 

1370 =core wax usage during testing as applied 

5.19% =core resin as a % of finished product as applied 
2.98% =core resin as a % of finished product (100% solids) 

6483 =core resin usage during testing as applied 
1297 =core resin usage per hour during testing as applied 
3721 =core resin usage during testing at 100% solids (solids = 57.4%) 
744 =core resin usage per hour during testing at 100% solids (solids = 57.4%) 

5.60 =gallons of catalyst used during testing at 23% solids 
1.12 =gallons of catalyst used per hour during testing at 23% solids 
8.92 =Ibs per gallon of catalyst mix 
9.99 =pounds of catalyst mix used per hour during testing 

2.30 =pounds of catalyst used per hour during testing (100% solids) 
0.040% =catalyst as % of finished product (as applied, 23% solids) 

0.009% =catalyst as % of finished product (100% solids) 

210.9 =average press temperature in degrees C (center reading) 

06/14/94 
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MISSOULA PRESS VENT/BOARD COOLER TESTiNG 5-1 1-94 

DATA TIME START= 16:30 END= 21:OO HOURS= 4.50 

TOTAL HOURS = 4.50 

formaldehyde and VOC 

LINE 2 PRFSS PRODU CTION RATF - Dressed to1 111 6 .  finished to 518 

4.50 =hours during testing 
PRODUCTION RATE BY BOARD COUNT 

518" =marketed thickness of boards produced 
1396 = no of boards produced (49x85") 

trimmed tn'mmed trimmed out of press out of p r e s  out of press 
width length cubic feet width length cubic feet 
49 97 2400 51 97.75 2517 

weighted average = 

45.85 = average actual density of board produced (IWcubic foot) 
0.667 = average actual thickness of board produced 
48.89 = average nominal density of board produced 

2400 =total nominal cubic feet of board produced 
(Ib./cubic foot)((.6875/actual thickness) x actual density)) 

11 7338 =total pounds of finished board produced during testing 

58.7 =total tons of finished board produced during testing 
26075 =total pounds of finished board .prcduced per hour during testing 

13.04 =total tons of finished board produced per hour during testing 

8398 = footage produced during testing (3/4" basis) b 33 - footage produced per hour during testing (3/4" basis) 
204,790 = equivalent daily footage (3/4" basis) 

71850 =total pounds of face material through scales during testing 

'A of 
trim 

4.66% 65.03606 

I '  

4.66% 

45620 =total pounds of core material through scales during testing 
4449 =total pounds of face resin through scales during testing at 100% solids.(solids = 50.2%) 
3327 =total pounds of core resin through scales during testing at 100% solids. (solids = 57.4 %) 

125246 =total pounds of material into press during testing (sum of material and resin) 

62.6 =total tons of material into press during testing (sum of material and resin) 
27832 =total pounds of material into press per hour during testing (sum of material and resin) 

13.92 =total tons of material into press per hour during testing (sum of material and resin) 
6.31 % = percentage of loss (trim and water) from material into press and finished product 

06/06/94 MAYPRODB.WK.1 
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MISSOULA PRESS VENTBOARD COOLER TESTING 5-1 1-94 formaldehyde and VOC 

DATA TIM START= 11330 END= 21:OO HOURS= 

TOTAL HOURS = 

WAX AND RESIN US AGE 

1.43% =face wax as a % of finished product as applied 
0.70% =face wax as a % of finished product (100% solids) 

336 =face wax usage per hour during testing as applied 
822 =face wax usage during testing at 100% solids (solids = 49%) 
164 =face wax usage per hour during testing at 100% solids (solids = 49%) 

1679 =face wax usage during testing as applied 

7.55% =face resin as a % of finished product as applied 
3.79% =face resin as a % of finished product (100% solids) 

8862 =face resin usage during testing as applied 
1969 =face resin usage per hour during testing as applied 
4449 =face resin usage during testing at 100% solids (solids = 50.2%) 

989 =face resin usage per hour during testing at 100% solids (solids = 50.2%) 

1.1 9% =core wax as a % of finished product as applied 
0.58% =core wax as a % of finished product (100% solids) 

279 =core wax usage per hour during testing as applied 
684 =core wax usage during testing at 100% solids (solids = 49%) 
137 =core wax usage per hour during testing at 100% solids (solids = 49%) 

1395 =core wax usage during testing as applied 

4.94% =core resin as a % of finished product as applied 
2.84% =core resin as a % of finished product (100% solids) 
5796 =core resin usage during testing as applied 
1288 =core resin usage per hour during testing as applied 
3327 =core resin usage during testing at 100% solids (solids = 57.4%) 
739 =core resin usage per hour during testing at 100% solids (solids = 57.4%) 

6.00 =gallons of catalyst used during testing at 23% solids 
1.33 =gallons of catalyst used per hour during testing at 23% solids 
8.92 =Ibs per gallon of catalyst mix 

1 1.89 =pounds of catalyst mix used per hour during testing 
0.046% =catalyst as % of finished product (as applied, 23% solids) 

0.010% =catalyst as % of finished product (100% solids) 
2.74 =pounds of catalyst used per hour during testing (1 00% solids) 

212 =average press temperature in degrees C (center reading) 
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PRODUCTION R E P O R T  L I N E  #1 11-May-94 

TODAY 

STANDARD ACTUAL 

RAWBOARD 314 B A S I S  316,000 321,571.62 
NET S H I F T S  O P E R A T E D  2 2 
NET S H I F T  AVERAGE 158,000 160'785.81 

S H I F T S  WORKED 
S H I F T  A 6 
S H I F T  B 4 
S H I F T  C 6 
SHIFT D 4 

T O T A L  TODAY 
166,234.71 

0.00 
155,336.9 1 

0.00 

MTD 

STANDARD ACTUAL 

3,160,ooo ~ , 0 6 ~ , o a i . i 0  
20 20 

158,000 153,204.06 

T O T A L  XTD 
889,511.99 

920,187.32 
635,881.58 

618,500.22 

S H I F T  AVERAGE 
S H I F T  A 148,252.00 

S H I F T  C 153,364.55 
SHIFT D 154,625.05 
S H I F T  AVERAGE N E T  153,803.00 (UNSCHEDULED D T )  

SHIFT B 158,970.39 

TODAY H T D  
WOOD S H A V I N G S  U S E A G E  463.91 4549.66 

PRODUCTION R E P O R T  L I N E  $2 

TODAY MTD 

STANDARD ACTUAL STANDARD ACTUAL 

1,140,000 1,525,656.56 RAWBOARD 3/4 B A S I S  134,000 173,445.04 

N E T  SHIFT AVERAGE 67,000 86,722.52 67,000 76,282.83 
NET S H I F T S  O P E R A T E D  2 2 20 19.5 

S H I F T S  WORKED 
S H I F T  A 5.5 
S H I F T  8 4 
S H I F T  C 6 
S H I F T  D 4 

S H I F T  AVERAGE 
SHIFT A 80,905.59 
S H I F T  B 78,405.19 
S H I F T  C 81,770.91 
SHIFT D 69,107.39 
S H I F T  AVERAGE N E T  77,547.27 

TODAY 
WOOD S H A V I N G S  U S E A G E  240.63 

. .  
T O T A L  TODAY 

85.530.48 
0.00 

87,914.55 
0.00 COMBINED 

L I N E  1 & 2 
S H I F T  AVERAGE 

229,158 
237,376 
235,115 
223,732 

UNSCHEDULED D T )  

MTD 
2146.22 

T O T A L  MTD 
444,980.76 
313,620.77 
490,625.46 
276,429.56 

T O T A L  
P R O D U C T I O N  

LINE 1&2 
MTD 
4,583,738 

TODAYS T O T A L  P R O D U C T I O N  3/4 BASIS 495,016.65 

SI 

N-59 



FACE 
CORE 

1' 



L I N E  I1 PRODUCTION'LOO 

FACE 
CORE 

N-hl 



i 
;1 . ...: ..,. , .:: 

m 
C 
Ij 

4 .- 
El 
VI : 
I 

. .. . .  

N-62 





. .  . . . .  . . .. ....,..... .::: 

N-64 



-. .... - .- . -. ..... . . . . . . . . .  . . . . . . . . .  .- ..... .- .... I L t  ‘ 7 F . y . .  La9 f ..5-. l2:?/ ..... __ . _. ..... 

.. :..L ._ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ... 

. . . . . . . . . . . . . . . . . . . . . . . . .  G&IL - (;.@.I . L A  ~ ,. . . . . . . . . .  -. . .  ... . . . .  

.... .- 

.... 

............ S.?%..S,!;? ,... i . ~ .  ..q.?I -L ,... okr ..*:.x..L. bLL :s f%..Qes;n--. 

_. . 9 ’LL % 
-. ............ .- ..... a 4 . . id,  5 ;b ..- kc. . . . . .  ? . ,YO, 2. .. .. ~ d . & - v >  . r&..-& - - __ . ~ 

I! 

.............. ............ ......... . . . . . .  - 
t a’ 

...... ......... . . . . . . . . . . . . . . . . . .  .......... ...... ... I. ‘ 
.. .. ........... .- - -  ...... b 

. . . . . . . . . . . . . . . . .  -. _- . ....... . . . . . . . . . . . . .  ................... A. 

..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .... . . . . .  . .- ... 
i ,  

... ................ ............ ................... . .  _ _  ...... - ...... ............ -- ... - -. .... 

i 
,fl . . . . . . . . . . . . . .  _ .......... - - . . . . . . . . . .  .- .... -. - __ ... - ........ ... . - .- ...... .............. .- . . .  . . . . .  -. __ ... 

......... ............. . . . . . . . . . . . . . . .  . , ....... _. . . . . . . . . . . . .  ._ .. . . . . . . .  ...... -- ....... I 

................ - ... . . .  .......... .- .. .- . . . . . . . . . . .  ..... - .............. ........... - . .- - .... I .  
. .  1 . . .  . .  . . . . . . . . . .  . . . . . . . . . . . . . .  

. . . . .  

<.. 

. . . . . . . . . . .  

/; .  .:. 

. . . . . . . . .  - 

6 3. 
N-65 ~ 



. .  

4 z 
d 
I- z 
0 
5 

R 

z W 

: . .  
. .  . . : .  . .  . ,:..: ::. . . :,..:. 

,. . . , 1  . .. 

1 
1 a 

N-66 



I! 
. .  

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



. .  

.: : 
. I  

-4 z 
4 
I- z 
0 

4 
1 j/ 0 

N-68 

1 
I 



. . . .  

. .  . 

: I  

. .  . 

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

, , ,. :.. 
. .  

' '  N-69 



~ 

. .. . .  - 

. .  . . ' .  ....... > :::. ..::.: 

N-70 

I 
I 



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

N-71 



. . 

... 

.. i 
.,.,.. 

:: . . .  . ... . .. .. . .. . .. , . . .. . , . . 

N-72 

I 
I 



N-73 



. .  1 

0 
. .  :: .::,:..:..:::: .:.: , .  . . . .  . .  

n. a 
0 1  0 

-" . .  .., , . r , m .  .:. I . .  
, 

I 

N-74 



N-75 



. . . . .. . . .. . . .. . . . : . ,,, ,. .. . . :. ::.: . ... 

11-76 

D 
I 



I! 
F 
c 
c 
I! 
c 
1 
1 I 

I I 

I t 

I I 

c 
I I 

I i 

I I 

I 1 

1 I 

J 

I 

MISSOUU PRE-DRYER TESTING 5-10-94 Formaldehyde 

DATA TIM START= 07:OO END= 07:30 HOURS= 0.50 
07:40 08:20 0.67 
08:30 1 1 : l O  2.67 

TOTAL HOURS = 3.83 

Dryer throughput was measured by weighing 9 truckloads of wet material introduced to the System 
for the teslng period 
Wet weights were as foilows: - 

truck no. Ibs. 
1 62.780 

~ ~. 
2 56.680 
3 68.380 
4 60,300 
5 77,880 
6 70,760 
7 100,998 
8 69.740 
9 70.280 

637,798 total pounds 
The operating time and stroke rate of the wet bin infeed system was also monitored. 

the dryer infeed operated during the following periods: 
0631-0727, 0739-0818.0830-1115. 1330-0120 for a total of 16.33 hours 

the infeed stroke speeds were as follows 

the average infeed stroke speed throughout the operating period was 20.14 seconds per Str 
0631-0830 =23. 0830-1427=20. 1427-16104 8. 1610-0120=20 

'therefore the average.wet material infeed rate throughout the operalionai period is: 
637798 pounds / 16.33 hours = 13766 Ibs per hour at a feed rate of 20.14 
the actual lnfeed during testing is proportioned by the feed rate during the test times. 

3.83 =hours during testing 
20.96 =average infeed rate (sroke speed) 

14327 = Ibs of dryer infeed per hour 

North dryer (predryer A) 

99 = average outlet temperature 
38.3% = average inlet moisture content 
11.2% = average outlet moisture content 

310 = average inlet temperature 

South dryer (predryer 8) 

97 = average outlet temperature 
38% = average inlet moisture content 
1 1  .O% = average outlet moisture content 

310 = average inlet temperature 

Coen Burner fuel Input (to be vertfled by f factor) 
1344 = total counts during testing 
7.52 =fuel Calibration in pounds per count 

10104 = total pounds burned during testing 
2636 = pounds per hour burned during testing 
8500 = fuel value in BTU per pound (to be verified by analysis) 

22.40 = mmBTU per hour fuel input 
1.32 = Tons of dty fuel input per hour during testing 

06/06/94 MAYPRODB.WK4 
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MiSSOUtA PRE-DRYER TESTING 5-10-94 

DATA TIME: START. 16:30 END= 21:OO HOURS= 4.50 

TSP, CO VOC, NOX 

TOTAL HOURS = 4.50 

DRYFR PRODUCTION RATF. 

Dryer throughput was measured by weighing 9 truckloads of wet material introduced to the system 
for the tesing period 
Wet weiohts were as follows: 

I 

truck no. 
1 

2 
3 
4 
5 
6 
7 
8 
9 

.ibs. 
62.780 
56,680 
68,380 
60,300 
77.880 
70.760 

100,998 
69.740 
70.280 

637.798 total oounds 
The oDeri g time and stroke rate of the wet bin infe 'stem was ai$ nonitored. 

the dryer infeed operated during the following periods: 
0631-0727,0739-0818,0830-1115, 1330-0120 for a total of 16.33 hours 

the infeed stroke speeds were as follows 

the average lnfeed stroke speed throughout the operating period was 20.14 seconds per Str 
0631-0830 =23. 0830-1427=20. 1427-1610=18.1610-0120=20 

therefore the average wet material infeed rate throughout the operational perlod is: 
637798 pounds / 16.33 hours = 13766 Ibs per hour at a feed rate of 20.14 
the actual infeed during testing is proportioned by the feed rate durlng the test times. 

4.50 =hours during testing 
20.00 =average infeed rate (sroke speed) 

13671 = Ibs of dryer infeed per hour 

348 = average inlet temperature 
North dryer (predryer A) 

94 = average outlet temperature 
42.1% = average inlet moisture content 
20.6% = average outlet moisture content 

South dryer (predryer 6 )  

94 = average outlet temperature 
42.1% = average inlet molsture content 
20.6% = average ouUet moisture content 

348 = average inlet temperature 

Coen Burner fuel Input (to be verlfied by f factor) 
1329 = total counts during testlng 
7.52 = fuel calibration in pounds per count 
9993 = total pounds burned during testing 
2221 = pounds per hour burned durlng testing 
8500 = fuel value in BTU per pound (to be verified by analysis) 

18.88 = mmBTU per hour fuel input 
1.1 1 = Tons of dly fuel input per hour during testing 
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MISSOULA PRE-DRYER TESTING 5-10-94 Formaldehyde 

DATA TIME START= 07:OO END= 07:30 HOURS= 0.50 
07:40 0820 0.67 
08:30 11:lO 2.67 

TOTAL HOURS = 3.83 

DRYFR PRODUC TION RATF, 

Dryer throughput was measured by weighing 9 truckloads of wet material introduced to the system 
for the tesing period 
Wet weights were as follows: 

buck no. Ibs. 
1 62.780 
2 56,680 
3 68,380 
4 60,300 
5 77.880 
6 70,760 
7 100.998 
8 69,740 
9 70,280 

637,798 total paunds 
The operating time and stroke rate of the wet bin infeed system was also monitored. 

the dryer infeed operated during the following periods: 
0631-0727,0739-0818,0830-1115, 1330-0120 fora total of 16.33 hours 

the infeed stroke speeds were as foilows 

the average infeed stroke speed throughout the operating period was 20.14 seconds per stroke 
0631-0830 ~ 2 3 ,  0830-1427~20, 1427-1610~18,1610-0120~20 

therefore the average wet material infeed rate throughout the operational period is: 
637798 pounds I 16.33 hours = 13766 Ibs per hour at a feed rate of 20.14 
the actual infeed during testing is proportioned by the feed rate during the test times 

3.83 =hours during testing 
20.96 =average infeed rate (stroke speed) 

40647 = Ibs of dryer infeed per hour for both dryers 
20324 = Ibs of dryer infeed per hour per dryer 

North dryer (predryer A) 

99 = average outlet temperature 
38.3% = average inlet moisture content 
11 2 %  = average outlet moisture content 

310 = average inlet temperature 

South dryer (predryer B) 

97 = average outlet temperature 
38.3% = average inlet moisture content 
11 .O% = average outlet moisture content 

310 = average inlet temperature 

Coen Burner fuel Input (to be verified by f factor) 
1344 = total counts during testing 
7.52 = fuel calibration in pounds per count 

10104 = total pounds burned during testing 
2636 = pounds per hour burned during testing 
8500 = fuel value In BTU per pound (to be verified by analysis) 
22.40 = mmBTU per hour fuel input 

1.32 = Tons of dry fuel input per hour during testing 

0611 4/94 MAYPRODB.WK4 
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MlSSOULA PRE-DRYER TESTING 5-10-94 TSP. CO VOC, Nox 

DATA TIME: START= 16:30 END= 21:OO HOURS= 4.50 

TOTAL HOURS = 4.50 

DRYFR PRODUCTION RATF' 

DVer throughput was measured by weighing 9 truckloads of Wet material introducedto the system 
for the tesing period 
Wet weights were as follows: 

truck no. Ibs. 
1 62,780 
2 56,680 
3 . 68,380 
4 60.300 
5 77,880 
6 70,760 
7 100,998 
8 69,740 
9 70,280 

637.798 total pounds 

the dryer lnfeed operated during the following periods: 
0631-0727.0739-0818,0830-1115.1330-0120 fora total of 16.33 hours 

the infeed stroke speeds were as follows 
0631-0830 =23. 0830-1427=20. 1427-1610=18,1610-01.20=20 
the average lnfeed stroke speed throughout the operating period was 20.14 seconds per stroke 

637798 pounds I16.33 hours = 39057 Ibs per hour at a feed rate of 20.14 
the actual lnfeed during testing Is proportioned by the feed rate during the test times. 

The operating time and stroke rate of the wet bin infeed system was also monitored. 

therefore the average wet material infeed rate throughout the operatlonal period is: 

4.50 =hours during testlng 
20.00 =average infeed rate (stroke speed) 

19392.67 = Ibs of dryer infeed per hour per dryer 
38785 = Ibs of dryer lnfeed per hour for both dryers 

North dryer (predryer A) 
348 = average inlet temperature 

94 = average outlet temperature 
42.1% =average Inlet moisture content 
20.6% = average outlet moisture content 

South dryer (predryer 8) 
348 = average Inlet temperature 
94 = average outlet temperature 

42.1% =average inlet moisture content 
20.6% = average outlet moisture content 

Coen Burner fuel Input (to be verified by f factor) 
1329 total counts during testing 
7.52 =fuel calibration in pounds per count 
9993 = total pounds burned during lestlng 
2221 = pounds per hour burned during testing 
8500 =fuel value in BTU per pound (to be verified by analysis) 
18.88 = mmBTU per hour fuel input 
1.1 1 = Tons of dry fuel input per hour during testing 

0611 4/94 
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MATERIAL SAFETY DATA SHEET Emergency Telephone I aorden, In*. (614) 4314600 
5rm 

?p$ 
PiCkaging Im IndYlllltl Uoauai DNbmn 
1 1 )  US CRCM STMET.  CCLUNBUO. O H 0  A323114 

CFR 1 .0.1 .91 
: e  

, . .i , .  , . . :  ' i.i T h i s  m . n t s r i n l  p r o o o n t a  pac.eible h a a l t n  hazards  .IS 
de te rm ined  whnn rewiowvri  aci:ui"diwa t o  the reaui remwnts of . .. ... , .... , 

I a d m i n i s t r ' a t i e n  27 CFH 
Standard.  

'ED HEALTH EFFECTS 

I .I .: . 
;;;:! 
..!i ..:, 

. . .  ' . ' / i  

..,.. 
.. .~ 

'oats C h r o n i c a l l y  srpaaod t a  14  ppm l o r n a l d r h y d s  
contractma n a i a l  cancer) ,  Based on nnim.hl d a t a  dnd 
l t m l t e d  s p t ~ e n i o l o q i c n l  a v i d m n c e ,  NTP and !ARC h a w  
l i s t e d  formaldehydn e s  a p r a b n b l e  human carc inoqan.  
0 5 H R  rsc;ulatcrs furmaldnhyde as a p o t c l T t i d l  human 
carci  nocjnn. 

may cause e l l r r g i c  s k i n  r s n e t i o n .  Pome r e p a r k s  
SLvJQaSt t h a t  f o r m a l d s r l y l e  may causa r n r p i r a t o r y  
s e o c i t l : a t i c n ,  m ich  IY asthma, nrtd t ha t  prc- 
e x I $ t i n q  r e s p i r a t o r y  nne a k i n  d i a o r d a r o  may b s  
aggrava ted  by o:cpu+urm. 

US!M h a s  IdRntIfi,d 0.9 apm en t h e  "Oction LPJP~'', -_. - .. . . -- 
, a a l P I ~ I ~ P D l ~ ¶ l n N D P I - ~ - - . - - - 1 1 - - - - - - ~ ~ . " - - ~ ~ - ~ ~ ~ ~ ~ ~ ~ ~ ~ . ~ ~ ~ ~ . ~ ~ ~ a ~ ~ ~ ~ ~ ~ - a ~ ~ ~  

CISCLAIMER-SEE REVERSE 91DE 1."1 
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RCPORT NUMBER: 703 
MfDS NO: P11334V 
EFFECTIVE DATE: 11/14/91 

PRODUCT: AMMONIUM SULFATE 

LOUISIANA PACIFIC 
PARTICLE BOARD DIVISION 
53CC RASER DR./PO BOX4007 

HISSOULA ,MT 59806 

VAN WATERS K ROGERS INC. PAGE: 001 

VERSION: 0 0 1  
MATERIAL SAFETY DATA SHEET 

ORDER NO: 127422 
P?OD NO : 203770 

VAN WATERS 8 ROGERS INC. , SUBSIDIARY OF UNIVAR (206)889-3400 
6ioc CARZLLON P o w r  , KIRKLAIID , WA 98033 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  EMERGENCY ASSISTANCE _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - - - - - - -  

FOR EMERGENCY ASSISTANCE INVOLVING CHEMICALS CALL - CHEMTREC 
(800)424-9300 

FOR PRODUCT AND SALES INFORMATION . . . . . . . . . . . . . . . . . . . . . .  _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ - -  
CONTACT YOUR LOCAL V A N  WATERS a ROGERS BRANCH OFFICE AT 

VWBR SPOKANE 509-534-0405 SPOKANE , WA 

xx**~**x****x*~*~*****************~************************************** 
SECTION I - PRODUCT IDENTIFICATION 

* x * * x ~ ~ ~ ~ ~ ~ ~ ~ * * * ~ ~ ~ * * * * * * * * * * * * * * * * * ~ * * * * * * * * * * * * * * * * * ~ * * * * ~ * * * * * * * * * * * ~ *  

PRODUCT NAME: Ammonium Sulfate 

MSDS I ) :  P11334U 

DATE ISSUED: 07/88 

CHEMICAL NAME: Ammonium Sulfate 

CHEMICAL FORMULA: (NH4)2S04 

MOLECULAR WEIGHT: 132 j :, 2 :: '1993 
LOUI.:,..!:.; ..:.,:,,*,c CORP 

L ilL.'.. hb.,4TI ,,,, SYNONYMS: 21-0-0 

MATERIAL USE: Fertilizer, fire retardant, drilling fluids 

CAS NUMBER: 7783-20-2 

XXX*X*t**XX******X****~*********************~*************************x*** 

SECTION I1 - HAZARDOUS INGREDIENTS OF MATERIAL 
XX*~*X********Y***X******************************************************* 
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REPORT NUMDER: 703 V A N  WATERS a ROGERS INC. 
MSDS N O :  P11334V MATERIAL SAFETY OATA SHEET 

~~ 

EFFECTIVE OATE: 11/14/91 a PRODUCT: AMMONIUM SULFATE 
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PAGE: 0 0 2  

VERSION: 001 

ORDER NO: 127422 
PROD NO : 203770 

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

There are no hazardous ingredients 

XI** I *XXXXXX*XXX*XI** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *X*** * * *X*  

*Y***~*XX*X****X*X*******************************X************************ 
SECTION 111 - PHYSICAL DATA FOR MATERIAL 

PHYSICAL STATE: Solid 

ODOR AN0 APPEARANCE: Possible odor  of ammonia (uhite granules o r  
crystals). 

ODOR THRESHOLD (ppm): None 

SPECIFIC GRAVITY: 1.77 

VAPOR PRESSURE.(mm Hg): No data 

VAPOR DENSITY (Air=l): No data 

EVAPORATION RATE: No data 

BOILING POINT: Not applicable 

FREEZING POINT; Not applicable 

SOLUBILITY,IN WATER ( 2 0  Deg. C): 35 g/lOO ml H20 

pH: Not aDPlicable 

DENSITY (g/ml): Not applicable 

COEFFICIENT OF WATER/OIL DISTRIBUTION: N o t  applicable 

XXXXXYX** *XX** *XX+X** * * * * * * * * *XXXXYXXYXLX**~X** *X* *X* * * * * * *X* * * * * * * * * * * * * * *  

* X X * * * X * * X X * * * * * X X X X * * * * * * * * * * * * * ~ * * * * * * * * * * * * * * * * X * * * * X * * * * * * * * * * * * ~ * * * * *  
SECTION IV FIRE AND EXPLOSION HAZARD OF MATERIAL 

FLAMMABILITY: No 

EANS OF EXTINCTION: Use any means suitable f o r  extinguishing fire. 7, 
SPECIAL PROCEDURES: Fire fighters should use self-contained breathing 
apparatus. 

FLASH POINT AND METHOD: Not flammable 

UPPER EXPLOSION LIMIT ( %  BY VOLUME): Not applicable 



PAGE: 003 
MSDS NO: P11334V MATERIAL SAFETY DATA SHEET 
EFFECTIVE DATE: 11/14/91 VERSION: 001 

PRODUCT: AMMONIUM SULFATE 

REPORT NUMBER: 703  VAN UATERS a ROGERS INC. 

ORDER NO: 127422 
PROD NO : 203770  

LOWER EXPLOSION L I M I T  !% BY VOLUME): Not applicable 

AUTO I G N I T I O N  TEMPERATURE: No data 

HAZARDOUS COMBUSTION PRODUCTS: Ammonia and oxides of sulfur 

S E N S I T I V I T Y  TO MECHANICAL IMPACT: None 

S E N S I T I V I T Y  TO STATIC  DISCHARGE: None 

*X*I*XXX*f*****XXXX********X***f********************X*****************~***  

SECTION V - R E A C T I V I T Y  DATA 
X * * ~ * * X * ~ * * X * * * * Y X ~ ~ * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ~ * * * * * * * * * * * f * * * * * * * * * * *  

CHEMICAL S T A B I L I T Y :  Stable 

INCOMPATIB IL ITY  WITH OTHER SUBSTANCES: Y e s .  Strong oxidizing agents such 
as potassium chlorate, potassium nitrite and ammonium nitrite. 

REACTIV ITY AN0 UNDER WHAT CONDITIONS: . Polymerization will. not occur. 

HAZARDOUS DECOMPOSITION PRODUCTS: 
toxic fumes of ammonia, sulfur oxide and nitric oxides. 

~**Y~*X****X**Xf***X**********X*******************************X**f******** 

SECTION V I  - TOXICOLOGICAL PROPERTIES OF PRODUCT 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

ROUTES OF ENTRY: Skin contact, eye contact, inhalation !Jcute) and 
ingestion. 

EFFECTS OF ACUTE EXPOSURE TO PRODUCT: 

SKIN :  May cause mild irritation. 

EYE: Dust may cause local eye irritation. 

INHALATION:  May cause mild irritation to M U C O U S  membranes. 

INGESTION: May cause abdominal pain, nausea and vomiting. 

When heated to decomposition, 'can emit 

EFFECTS OF CHRONIC EXPOSURE TO PRODUCT: No information found. 

LD50 OF PRDDUCT (SPECIFY SPECIES AND ROUTE): 3000  mg/kg (rat - oral) 

LCSO OF PRODUCT (SPECIFY SPECIES) :  No data 

N-102 
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REPORT NUMBER: 703 VAN WATERS 8 ROGERS INC. PAGE: 004 
MSDS NO: P11334V MATERIAL SAFETY DATA SHEET 
EFFECTIVE DATE: 11/14/91 VERSION: 001 

PRODUCT: AMMDNIUU SULFATE 

ORDER NO: 127422 
PROD NO : 203770 

IRRITANCY OF PRODUCT: Slight 

SENSITIZATION OF PRODUCT: No data 

EXPOSURE LIMITS OF PRODUCT: 10 mg/m3 (nuisance dust) 

SYNERGISTIC MATERIALS: No data 

GLOVES (SPECIFY): None specified 

RESPIRATORY (SPECIFY): Approved dust 

EYE (SPECIFY): Glasses or goggles 

FOOTWEAR (SPECIFY): None-specified 

CLOTHING (SPECIFY): None specified 

ENGINEERING CONTROLS (e.g. ventilation, enclosed process, specify): Local 
or general ventilation to control process area below the permissible 
exposure limit. 

LEAK AND SPILL PROCEDURE: Contain material. Shovel contents into 
container for reclamation o r  return to process. 

. .. 
WASTE DISPOSAL: Material should be saved for reclamation. Dispose of only 
in accordance with applicable regulations. 

HANDLING PROCEDURES AND EQUIPMENT: Clean-up personnel may require 
respiratory protection from dust. 

STORAGE REQUIREMENTS: Store'in a dry area. Protect against physical 
damage. 

SPECIAL SHIPPING INFORUATION: None required. 

WHUIS: Not a controlled Product 

SKIN: Remove contaminated clothing. Wash affected area with soap and 

99 
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REPORT NUMBER: 7 0 3  VAN WATERS S ROGERS I N C .  PAGE: 005 
MSDS NO:  P11334V MATERIAL SAFETY DATA SHEET 
EFFECTIVE DATE: 1 1 / 1 4 / 9 1  VERSION: 0 0 1  

PRODUCT: AMMONIUM SULFATE 

ORDER NO: 1 2 7 4 2 2  
PROD NO : 2 0 3 7 7 0  

w a t e r .  

EYE: F l u s h  w i t h  w a t e r .  I f  i r r i t a t i o n  p e r s i s t s ,  g e t  m e d i c a l  a t t e n t i o n  

INHALATION: Remove f r o m  e x p o s u r e .  I f  d i f f i c u l t y  i n  breathing, ge t  m e d i c a l  
a t t e n t i o n .  

INGESTION: G i v e  p l e n t y  o f  w a t e r  if p a t i e n t  i s  c o n s c i o u s .  G e t  m e d i c a l  
a t t e n t i o n .  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ - - - - - -  FOR ADDITIONAL INFORMATION . . . . . . . . . . . . . . . . . . . . . . . . . .  

CONTACT: MSDS COORDINATOR VWSR SPOKANE 
DURIfiG BUSINESS HOURS, P A C I F I C  T I M E  ( 2 0 6 ) a a 9 - 3 4 0 0  

0 2 / 1 8 / 9 3  0 7 : 1 5  PRODUCT: 2 0 3 7 7 0  CUST NO: 1 1 3 0 7 1  ORDER NO: 1 2 7 4 2 2  

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  NOTICE _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
** VAN WATERS S ROGERS I N C .  ("VW8R") EXPRESSLY DISCLAIMS ALL EXPRESS OR . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

IMPLIED WARRANTIES OF MERCHANTABILITY AND F I T N E S S  FOR A PARTICULAR PURPOSE, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

WITH RESPECT TO THE PRODUCT OR INFORMATION PROVIDED HEREIN.  ** 
________________________________________--------------------------.------------- . 

ALL INFORMATION APPEARING HEREIN IS BASED UPON DATA OBTAINED FROM THE 
MANUFACTURER AND/OR RECOGNIZED TECHNICAL SOURCES. WHILE THE INFORMATION IS 
BELIEVED TO BE ACCURATE, VU3R MAKES ti0 REPRESENTATIONS AS TO I T S  ACCURACY OR 
SUFFICIENCY. CONDITIONS OF USE ARE BEYOND VW8RS CONTROL AND THEREFORE USERS 
ARE RESPONSIBLE TO VERIFY T H I S  DATA UNDER THEIR OWN OPERATING CONDITIONS TO 
DETERMINE WHETHER THE PRODUCT IS SUITABLE FOR T H E I R  PARTICULAR PURPOSES AND THEY 
ASSUME ALL RISKS OF THEIR USE, HANDLING, AND DISPOSAL OF THE PRODUCT, OR FROM 
THE PUBLICATION OR USE OF, OR RELIANCE UPON , INFORMATION CONTAINED HEREIN. 
T H I S  INFORMATION RELATES ONLY TO THE PRODUCT DESIGNATED HEREIN, AND DOES NOT 
RELATE TO I T S  USE I N  COMBINATION WITH ANY OTHER MATERIAL OR I N  ANY OTHER 
PROCESS. 

* X %  E N D  O F  M S D S  * X *  
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Particulate Loading and Emission Rates 

The particulate emission rates were determined per EPA Methods 1 - 5, CFR Title 40, 

Part 60, Appendix A (revised July 1 ,  1992). In this procedure a preliminary velocity profile 

oi the gases in the flue i s  obtained by means oi a temperature and velocity traverse. On the 

basis of these values, sampling nozzles of appropriate diameter are selected to allow 

isokinetic sampling, a necessary prerequisite for obtaining a representative sample. 

The sampling train consists of a heated glass-lined sampling probe equipped with a 

Type S pitot and a thermocouple. The probe is attached to a sampling module which houses 

the all-glass in line filter holder in a temperature controlled oven. The sampling module also 

houses the impinger case and a Drierite filled column. The sampling module is connected 

by means of an umbilical cord to the control module. The control module houses the dry 

test gas meter, the calibrated orifice, a leakless pump, two inclined manometers, and al l  

controls required for operating the sampling train. 

Particulate samples are collected as follows: The sample gas is  drawn through the 

sampling probe isokinetically and passed through a &inch diameter Celman Type N E  glass 
fiber filter where particulates are removed. The sample gas is then passed through an ice- 

cooled impinger train and a desiccant-packed column which absorbs remaining moisture. 

The sample gas then passes through a vacuum pump followed by a dry test gas meter. The 
gas meter integrates the sample gas flow throughout the course of the test. A calibrated 

orifice attached to the outlet of the gasmeter provides real time flow rate data. 

A representative particulate sample was acquired by sampling for equal periods of 

time at the centroid of a number of equal area regions in the duct. The sampling rate is 

adjusted at each test point maintaining isokinetic samplingconditions. Nomographs are used 

for rapid determination of the sampling rate. 

1 031094C:6TACKlWP\PROCEDURESUa Plll-5) 
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Particulate Loading and Emission Rates 

After sampling i s  complete, the filter is removed and placed in a clean container. The nozzle and 

inlet side of the filter holder are quantitatively washed with acetone and the washings are stored in a second 

container. A brush is  often used in the cleaning step to help dislodge deposits. The samples are returned 

to the laboratory where they are logged in and analyzed. The volume of the acetone rinse ("probe wash") 

is noted and then the rinse is  quantitatively transferred to a tared 120 cc porcelain evaporating dish and the 

acetone evaporated off at 97-105 O F .  This temperature is  used to prevent condensation of atmospheric 

moisture due to the cooling effect induced by the evaporation of acetone. The acetonefree sample is  then 

transferred to an oven and dried at 105 "C for 30 minutes, cooled in a desiccator over Drierite, and then 

weighed to the nearest .01 rng. The filter sample is quantitatively transferred to a &inch watch glass and 

dried in an oven at 105 "C for two hours. The filter and watch glass are then cooled in a desiccator and 

the filter weighed to the nearest .01 mg. All weighings are performed in a balance room where the relative 

humidity i s  hydrostatted to less than 50% relative humidity. Microscopic examination of the samples i s  

performed if any unusual characteristics are observed. The weight of the acetone rinse is corrected for the 

acetone blank. The Drierite column is  weighed on-site and the water collected by Drierite is added to the 

condensate so that the total amount of absorbed water may be ascertained. 

integrated flue gas samples for Orsat analysis were collected simultaneously with each pollutant 

sample. The samples were collected in 15-liter gas sampling bags at a constant flow rate throughout each 

particulate run. The bags were at a constant flow rate throughout each particulate run. The bags were then 

returned to the laboratory and analyzed by Orsat analysis. Standard commercially prepared solutions were 

used in the Orsat analyzer (sat. KOH for carbon dioxide and reduced methylene blue for oxygen). 
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ENVIRONMENTAL PRoncnoH 
AGENCY 

40 CFR Pan 51 

[AD-FRL-3977-41 

PreparatJon. Adoption, and Submlthl 
of Slate Imptementatlon Pia* Mathod 
for X ~ n n e m e n t  of Condsnslble 
PaNcubte Ernlulon6 From Statlofury 
Sour- 

' AaENCY: Environmental Pmtcction 
Agency (E?.\]. 
Amon: Final rule. 

~~~ ~~~~ 

SUMMARY: Method 202 for the 
meas-uemen! of condensible pareidate 
marter [CPX) was proposed in the 
Federal Re$.ster on October 12 1990. at 
(55 FR 4154E). This action promulgates 
L!is method. On April 17.1SW at (55 FR 
:4236] EP.4 promdpted hvo methob 
for measuring particulate matter 
with an aerodynamic diameter of10 prn 
or less (PM 
i o m  very fine particles in *e Rf,. size 
:%e acd are cotuidered PM 
emissions. h e  Agency is adding a 
method for measuring CPM emissions 
from stationav sources to appendix bl 
in 40 CFR ?an SL The p q o s e  of this 

Since CPM ecrissions 
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rule is !o provide the States with a 
Fe!kod for mepsuring CPM. 
~ . % % x m f Z  DITS: Decemher 17.199:. 
ADORESSES: Backgound Information 
i)o;crr.en:. 'The Background Lifomation 
~ o c u m a n t  for tSe prumulgated test 
methods mag be obtained !rum Candace 
Sorre!I cr Peter '.$'asdin. ME-19. US. 
WA. Rese;;:h T+angle Park. North 
Carolina 2i711. te!e-,honr number (Sl9) 
si-1~4. F!aase refer to "Suimmary of 
Ccmmea:; and Responses for Method 
202." 

Dockat ~ o d t e l  ?io. A-3. 
contJ;ning m s k i a l s  relevact to Ibis 
;donaking. is availabie for public 
inspection a n t  copying between &30 
a.m. to 12 N;m aod 1:Xl to 330 pm.. 
Xondzy throsg3 Fri5ag. at EPA's  Air 
Docke: Secticn. Wdcerside Mall. mom 
M1W. 1st Floor. Gallery 1. Xil M Street 
SW.. Washina!on DC ZWBO. A 
reasonable fee may be charged for 
cop:;ing. 

Candace Sorr t l l  or Peter Westiin. 
Emission %feasurem?nl Branch (h619).  
Tectnicdl Suppon Division. U.S. 
Environmenral Frotection Agency. 
Rezearch Wangle Park. North Carolina 
277lI. telepkone number (9191 541-1064. 

1. The Rulemaking 
The EPA is proposing to add a me&od 

for measuring CPM emissions to 
appendix M in 40 C!?R par? 5 1  to provide. 
a met!!od that States can use in their 
State implementatcon plans. 
II. Public Participation 

The o~po~-!Uniiy to hold a public 
hearing on November L 1993 at  10 am. 
was prgsenled !n the pmposd notice, 
but no one desked to make an oral 
presentation. The p b l i c  comment 
Ferind v a s  hom October12 1990 to 
Decercber 17,1990. 
LII. SigdIecunt Cammanta and Changes 
lo the Proposed RuIemWng 

Six ccmment letfez were received 
from the proposal rulemaking. A 
dctiiled discussion of these simments is 
cx i r~ inod  in the bacitgroucd document 
:r.titled "S*anmary of Conmen* and 
Regponses far Method 202" which is 
referred to in *e A3D?.BSES section 
of this predxble. The mafor comments 
raised in &ose letters and the Agency's 
responses follow. 

One COmmenter suggests that EPA 
d e t e r h e  the chemical composition of 
!ha material collected in the sampling 
cain to verify that it will form ambient 
condenaibles. 

The EP.4 believes that ma:erial will 
collect in the im;ingex only by 
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cmdensation or  dissolution. Dissolved 
gases will evaporate during analysis and 
-.vi!I not be ncasurx l  unless thc gases 
react lo form a solid or !+i? while they 
are In so1u:ion. The EP.4 has h i d r i e d  
!.tathod ?O? IO pre*:ent the fcmation of 
rea::ion materiais from 2issol:.ed gases. 
The EPA believes chat any remaining 
material collectad and neasured by 
!dethod 202 represents L!C material !!!at 
would condense in the antrien! air. 
Additicnal analysir of chemical 
composition is not aeczsse.~.  

that the method may collect some 
portion of the sclfur disxide ( S Q ]  as  
ccndensible. 

The diwolution of So2 in wa:ei 
does not lead immediately to the 
formation of suifuric acid (&SC,). 
but tends to !ower the snlurion pH. 
which further in!~ioits sulfate or 
&SO. formation. The method 
includes a purgirg proctdure which 
effectively removes S G  &fore 
signiticant oxidation occcs.  No 
additionai revisions are necessary. 

The commenter fesir !Sat if EPA is 
allowing Method 202 to be used In 
ccnjunction with Metto6 201 or ?01A or 
another dry catch procease to 
de?e.?nine the total PW:. 
measurement. the combined met!!ods 
should be tested for precision. 

The imprecision associa!ed k:th 
combining M e h o d  202 with hlelhcd 2 0 1  
cr  ZOlA or any ot!!er dry cat& 
procekare k n o t  additive.because each. .. 
hain pmvid~s  a separate measurement. 
Since the to!al precision associated with 
tha  combined methods i a r n c t  be larger 
than the !east precise sampling merhod. 
a precisian evaluation of a conbined 
sampling system is unnecessary. 

-4 commeater suggests that EPA add 
spec~fic langmge :o the applicability 
secdon of the method sta?inq that 
:Method 202 cannot be 93ed CII wet 
SOLT~S. He notes kat Methid 17 is 
excluded f r m  use 03 wet sources. and 
X1e:hods 2m and '%A are not 
recommended for wet 53uces .  

The EPA agrees that Msrhcd 202 with 
an Li-stack filter is not recommended for 
we! sources. and such a statement has 
been added to h e  appl!cabili!y. 
However. a hea!ed Method 5 Xter could 
be used in Method 202 instead of the LT- 
stack fi!ter w s c h  wovld allcw 
application to wet sources. 

One commenter reqaests that EPA 
clearly state &at hiethcd 202 should not 
be used for asselsing compliance with 
emission lirnir set cn ths besis of data 
derived from a different measurement 
approach. 

The EPA agrzes !!!at a violation must 
be shown. in !!!e fimt instance. hy means 
of measurements made with the 

Another cori..en! raises the concern 
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shouing is made. however. section ~ , 
ap?licable test mehod. Once such a 

113(e) of the Clem Air Act allows the 
Agency to rely on any c:edible widezc 
including evidence other t.!an !he 
applicable test me!hod. to establis5 t~. 
duration of the period of no:icamp!iazce 
for !!%e prposes  of assersisg a ;r?na!:)r 

A commenter 5eiieves !!!at ;he s i r ?  
collection efficiency and nethod 
precisim may be affected by !!!e 
sampling conditions such as iTpinger 
temperature and sampling flow r3!e ar: 
the method should address this 
possibili!y. 

The D A  a p e e s  that the natc:e of th 
material in the sample gar may aEect 
collection efficiency. For example. a 
field denonssation of Metkod 202 a! an 

percent impinger collection efficiency. 
oil-fired boiler resulted in about i S  

This collection efficiency can be 
improved +.th the addition of a second 
filter place between the seiond and 
third impinger. This option bas been 
inc!uded in the method with a 
discussion of ap2licability. 

The c o r n e n t e r  feels the 1-hour 
nitrogen (Nt] purge is too !on$ He 
believes :he maiority of the Sot is 
removed in the fust few minutes. He 
sugaests the method be revised to 
r9duce the purge h e  in conjunction 
with maintaining the sample under col 
conditions and analyzing it  within 48 
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hours. 

The EPA does not agree with ieduci 
the purge'time:-Laboratory tests have 
shown that a 1-hour purge Lime Is 
necessary to ensure the adequate 
rernoval of SO, from the &pinger 
3olution. 

method should be revised to give 
for ammonium sulfate (WhS0.1 
dihydrte and other condensible 
particulate matter fonned in the gas 
stream due to anmonia (MI 
used to enhance the efficiency of a 
control device. 

The EPA does not agree. The 
condensible particulate matter fcrmed 
the gas s t e a m  due lo h W  injecticn is 
emitted to the afmosphere.The EPA 
believes that condensible particu!a:e 
met:er ..fitted fmm the source S ' L o G l d ,  

be coun:ed as such even if it is a projU# 
of a pollution-contml technique. 

TDe c o r n e n t e r  suggests that EP?. 
consider an alternative !o hlrC1~ 
consistent with the Monheal PntocoI. 

The EFA invsstigated the 
effectiveness of a chiorofom-ether 
extraction during the merhod 
development phass. The chloroform- 
e h e r  was not as effective as the !.!eCI. 
in removing organic ma:erials: howavt 

Another c o r n e n t e r  suggasts that the 

. 

~. 

i !he chlorofom-ether procedure was 



b--d :a be acceptatie fcr o ~ a z i c  
cx:-acrion. The msthod has been revised 

R e  iirrsnen:er suFpirrts :he exclusioa 
o i  a?.n.cr.ium chluride as n condensible: 
5c:Vever. he sxprzsses mace.% about 
*:S?.LSO, famti-q ic the im2Lrers. 

Tke SI p w e  removes S a  before 
s i p i k a n :  oxidation occurs. If .W is 
::esrr.t in the flue gas. h e  (hXj=SO. 
: a m e l  in the impingem would not be 

.-dO.. which reac:sd with .%. wculd 
$e z x n t e d  as a condensible. Method 
192 Zcmcts lor the NI-& by rnearurins 
:::e x!fa!e using an IC analysis and 

(?X-] mass. 

! 

I. ..-. .-L.ted - aa a conden3ible. although the 
.. 

I 

1, 
out !he amnonium ion 

Th : omen te r  agrees that the h i  

x b u a c t e d  from tie f i a l  weight. 
Sowever. he does not agree with a d d h g  

base reaction. 

I. . during ths titration should be 

ba:k in the water removed by Lie add-  

Eecause &SO, is hygroscopic the # &SO. mass found in the atmosphere 
1.- wocid have the water at:ached to i t  The 

a e : k d  has been revised to allow the 
t s c u m  :o comct  for only the 3%- or for 

regziation. a .+.Docket 

L- The dockat is  an owmized and 
co=plete 6 l e  of all the infornation 
subnirted to or otherwise cotsidered by 

f EPA in the development of this proposed 

Lie docket are to: (11 AUow interested 
1: ~ ru!ernaking. The principle purposes of 

paries to identify and locate documents 
so '*'.at they c a n  effectively participate 

4. , in *:e d e m a k i n g  process. and (21 serve 
as t5e record in case of judicial review 

i o . L  - _. . rt' and wa:er as an option 
de;endi.ig on the basis for :$e 

t 

for interagency review materials 
cnon 307[d)[7)(A]). 

Cader Executive Order 1t291. EPA 

"saio:" and. therefore. subject to the 
['x~s: judge whethera regulation is 

zffec:: set forth In Section 1 of the Order 
as g x u d s  !or h d i n g  a "major d e . "  It 
v d l  neither have an annual effect on &e 

I . ecanony of SlW million or more, nor 
wil! i! w u l t  in a major increase in cosu 

r prices. There will be no significant 
dverre effec!s on.ccmpetitiop 

i .emplo)r;lenl. lnvesment, pmductivity. 
innovatioa. or on the abiliw of U.S.- 

a s e l  enterprises to compete with 
omig;l.based enterprises in domestic or 

markets. This ruiemaking was  
s-brr.i;tcd to the Office of Management 

ar.?. BGdgct (OSE] for ceview a s  
rew!:ec by Execc5ve Order I=. 

c--- I:- . .  
- . I . ?  I._.. c2 
Pursirzat io Lie provisions of j U.S.C. 

6Cjjbl. 1 hereby certify rhat thia attached 
. d e .  if prom:!ga:ed will not have any 
economic :m.pact 03 snall  entities 
because co additicaal costs will be 
L 1 c m d  
This d e  does not contain any 

inloma:ion c~Uectior. requirements 
s x t j e s  IO Ohm review under the 
Pagerwork Reduction Act of 19~0. M 

c. R:?~::crJ.ry Fhibi.'i:y ACf 

U.S.C. 3501 ztse?. 
Cared: DecezLer a !sm. 

S. Henry Habichc I!. 
Ac:iig .+&5nisrmmr, 
List of Subjects in JO CFR Part n 

A O . s t r a t i v e  practice and 
pncedure.  

Air p o h r i o n  control. 
Carbon Monoxide. 
1n:er-gcve.nrcental relations, 
Le>*. 
.Ui:rogen dioxjde. 
Czzne. 
P k T c d a t e  matter, 
ReporLq  and recardkeepins 

S& Oxides. 
Volatile Organic Compou+ 
The EPA amen& title 40. chapter L 

reacirerrenu. 

pa;: 51 of Lie Code of Federal 
Regulations a s  follows: 

PA- 514AMEHDEDl 

continues to read a s  follows: 
1. The auihoriw citation for part 51 

Au&orily Secaon 110 of h e  Cean  h i r k t  
as amended (42 U.S.C. 7410). 

2. Appendix M to part 5 1  Table of, 
Contenb is amended by ad% an entry 
to mad a s  follows: 

arc,Les a x  ales..lined. Using Mettod m in 
caniunctlon with .WaLbd SCn or ani. orJy 
L'.c k:iqer wain cah?pm"n 9r.d malysi. 
is ddlresied by :his method The sample 
wain oprrrtion 3r.d front end .wmovey and 
aaaIysiJ shag be conducted accordirq to 
.Wethod 2m or mA. 

measure sa t e r id  r+at condlrues at olher 
tempen?yts t.1 s:ecifying *e Blter md 
x o b e  :empentua. A hemd Method 3 OUI- 
oimack f i h r  m y  be used instead of the in. 
scad; filter to d e t e M w  conduuib!c 
enissiuns at wet sauces. 
1.2 Pr:ndple. 1-21 The 5 ? , I  is coilensd 

in the impinger portion of a Method 17 
(appendix A 40 CFR pdrt Wl ?ne reapling 
:raia. V.e inpinsgr contents am immdately 
p q e d  after the r u  with niuaogen (.%) 10 
rercove dissol:.e& rdfu dioxlda [SQ,) gases 
from rha ;kr.pb.;er ccntenu ' F e  impher 
solutim is h n  exwctsd u+A methykna 
cMoride !lleCLI. The organic a d  Jqcarrr 
frrcrions are then taken to & p e t s  and the 
residues we&cd n e  total of bo& tactions 
represents dre CPM 

1-22 =.e potenrial for law wlleccion 
c%dcncy mist n1 oil-bed boilen To 
improve the collec~on efRdenq at the= 
'ype of sources. an edditionel filter placed 
beween the iacnnd and third ln.?iqer is 
ncommendd. 
2. ?,-dsio.? and j.xe.-ferenc# ' 

ReCsioh The precision bared on 
method developzent terh ai  u o l l - b d  
boiler and a cahlytic cackar were 11.7 and 
4.8 pes&. respestively. 
U Interference. Ammonia In mums 

that use ~smonia  injecuon IS a omml 
tecbniquc lor tyb-gen chloride (HQI. the 
ammonia interferer by macling with HQ in 
the gas sueam ba Corm ammonim dorida 
(.X-LC.) wirid would be meanvsd a CPa 
The saeple may be mnlyrsd for chloride nnd 

iubwectcd from the O M  wai& However. if 
~Ltl u IO be counted as CPM tbe Inorganic 
friction should be taken to ruardryncas 0cs1 
rhan 1 ml liquid) in the oven and then 
allowed to air dry at ambient t empnnue  to 
prevent any W C 1  from vaporizing. 

1.1.3 l X s  method may aka be modified IO 

21  

the CqUiVa!dE: M O U t . O f  AWLcl CUI ba 

3. By a d d k g  Lietiod 202 to Appendix 
M to >art El !o r a d  as follows: 
Matbod Zm-l%ermirratiw 01 Condensibla 
Paeieulnra Es&siOpr From S b U ~  
sourcn 
1. .4pp/icoWif~ G7d Principh 

1.1 Appkabiliy. 1.1.1 Thii method 
applies to the detenninatton of condensible 
particulate aattcr (DF.4) enisaiozu horn 
starionaw IOUMS. It in intended to represent 
condmsible matter as matarid that 
condenses a h  ilarsing through a Bltcr and 
as measured by &is method [Notr Tbc Biter 
cat& can be analyred assording to the 
appropriate method]. 

1.12 Tds method mny be used in 
coniunction v i r 5  Method ml or mU K the 

Mention of m C c  n&ea or spe.'Cc pnducta 
does not conadme endoncxem by EP.4. 
3.1.1 The p n t e  extenria:: s b U h  glass- 

lined or Tenon. 
3.1.2 Both h e  fmt  and secund Inpingen 

shall be of tha Greenbug-SniA deais  with 
the standard rip. 
3.13 AI1 sampling (rain glasswu. shall be 

dcancd pricr to &a test with soap and ulp 
water. water. and rinsed using tap water. 
water. autone. and 6naUy. MaCt. It ia 
inponant to co~pletcly remora all riliconc 
grease from areas 0x81 will be expored lo &e 
UdlL during sampk rxnvary. 
3.2 Sample Rccrrvery. Same a¶ in MetbDd 

17. sectbn 12 with the followizz addlUoru: 
3 2 1  

fitlings capable of delivering 0 lo 29 ken/ 
m h  of X, gar to fhc impinger usin b m  I 

NI P q e  Line. Inert NbW and 



9t;xJard gns cylkder (see Figurr 32-21. 
Standard 0.95 cm (%-inch] plastic tubing and 
ampression fl!dnps in conjunction with an 
adiustable pressure regulator and nee& 
valve mav be used ~, ~. 

3.2.: Rotancter. Ca:able uf measuring 

3.3 Analysis. The !allowing equipment is 
g e l  flow at ?o !lten!mia. 

necessaw in addikon to that listed in Method 
:I. section 23: 

3.3.1 Sepuatory Fun..cl. Glass. 1-ti:er. 
3.3.2 Weighing Tins. X0-d 
33.3 cry Equipment Hot plate and oven 

3.3.1 Pipets. Sml. 
3.3.5 Ion Chromatograph. Same as in 

with temperaWe conml. 

Xlcthod 5F. Sr&m 21.6. 

4. Reosenrs 
Unless otSerwise ir.dica:ed all reagents 

must c r d o n  19 )he spedEc=tiom 
-stablishcd by the CommiKse on .4na!ylical 
Reagents of the American Chemical Society. 
Where such rpecifiutions u e  no1 available. 
m e  the best available grade. 

iecrion 3.1. wtSl the addtion of deionized 
distilled wnter to conform lo the American 
Society for Testing and Materiala 
Specification D 11!32-74. Type U and the 
oa-iltance of section 3.1.4. 

;:, 3ection 3 . z  witi h e  following additions: 

;ressures high 
l i ters imi  for 1 hour through the sanpling 
lrain. 
4 2 2  Methylene Chloride. ACS grade. 

ala& shall be run prior to use and only 
merhylene citioridc wi& low blank values 
(C.m percent) shall be urcd 

12.3 Water. Same as in section 4.1. 
4.J h a l y s i r  Same as in Method 17. 

sectim 1.3. with the following additions: 
4.3.1 Methylene Cbioride. Same as section 

4.22. 
4.3.2 Apnonium Hydroxlde. 

Cancentrated (14.8 M) KH.OH. 
4.3.3 Water. Same as in section 4.1. 
4.3.4 Phenolpbthelein The pH indicator 

solution 0.05 percent in 50 percent alcohoL 
5. P;ocedurs 

5.1 Samp!ing. Sane aa in Method 17. 
aection 4.1. with the folio- u c ~ p t i o ~ :  

5.1.1 Placa lm mi af water in the b t  
three impingem. 

5.1.: The UK of silicone penae in train 
assembii. is cot recommended because it is 
very ioluble in Mea. which may result in 
aeaple contamination. Teflon tape or rimilar 
meam may be used to provide Icak&ee 
connections befween glasswue. 
52 Sample Recavery. h e  as in Method 

17. section 4 1  VIWI the addition of a post-test 
N* P W c  and specific chaqes in bandllng of 
individual samplea as d e s d b e d  below. 

h i t t i n g  SO.. (Note: 'Ibis atep is 
:ecommendcd but u optional. With Uttle or 
no SO, is present in the gas stream. LC the 
PH of the impinger solution is peatcr than 
4.5. pursing has been found to be 
u.mecc~sary.1 A. soon as possible after the 
Pnat-teest leak the& detach the pmbe and 
filter from the Mpingcr train. L a v e  the ice in. 

4.1 S a m p b .  Same as in Method 17. 

4 2  Sample Remvcry. Same a s  in Method 

4.2.1 N. Cas. Zero N. gar at delivery 
:o provide a flow of 20 

5 . 2 1  Post-test N, me for $nurses 

the impinper box to prevent renoval of 
moisture during the p q e .  If necessary. add 
more ice during !he purge to maictah the gas 
temptrawe below ZO 'C W*A no flow of gas 
tr..-ough the c!ean purge line an: f i trhgr  
a:tach it IO It.e kput a i  the impinper e;in 
( l e e  Figure 202-21. To a-mid over. or under- 
pressurizing the 'mpingsr array. slowly 
commcncc the N. gas flow through the line 
while simultaneourly opening the m c m  box 
pump valvefsl. When uainq the gas cylinder 
pressure to push the purge gas h u g h  the 
sample train adjust the flow rate to P l i tenl  
min thnugh the rotameter. When pulling the 
p u q e  gas through the sample train using the 
meter box vacuum pump se: the oflice 
pressure liiferential to &HI and maintain an 
overflow rate though the rotameter of less 
than 2 liten/min. This will p a a n : e e  that the 
S, delivery system is 0peratir.q at grenter 
than dmbient pressxe  and prevents the 
possibiiity of passing anbient  air (rather than 
N,] t m t q h  the impingers. Contince the purge 
m d e r  these conditiow for 1 hour. checking 
the rotameter and AX vahe(s1 periodically. 
After 1 hosw. simultaneously hlrn oif the 
delivery and pumping aystems. 

catch is to be determined. as detai!rd in 
Xlcthod 17. section 4.2 

5 . 2 1 2  Container So. 4 (Impinger 
Cocients]. Measure the liquid in the first 
f k e e  impingers to r%hin 1 ml using a dean 
graduated cylinder or by weighiq it IO within 
0.5 g using a balance. Rccard the volume or 
weight of liquid present io be used to 
calculate the moisture content of the effluent 
ges. Srantitatlvcly eanrfer  this liquid into a 
clean sample bottle (glass or plastic): rime 
each impinger and rhe comecting alaasware.. 
i z d u d i q  probe extension twice with water. 
r:cover the rinse water. and add it IO the 
same sample bottle. Mark h e  liquid level on 
the bottle. 
S.22.3 Containar No. 5 (XleCI. Rinse]. 

Follow the water rinses 01 each hpinger  and 
the connecting glassware. including the pmbe 
extension wirh two rimes of MeCL save the 
rinse products in a dean glass sample jar. 
Mark &e liquid level on the jar. 

52-21 Container No. 6 Wa:cr Blank). 
Once during each field tes t  place Xa ml of 
water in a separate sample container. 

5 U 5  Container No. 7 p4rCL Blank]. 
Once during each field tes t  place in a 
soparate glass sample jar  a volume of MeCI, 
ap?roximately equivslent to the volume ured 
lo cznduc: the hlcCI. r i m e  c f  iinpingen. 

Axly$is. Record the d ~ t a  required on 
e %heel such as the one s h o w  in F i p  202- 
3. Handle each sample container as !ollowa: 

53.1 Cantaincr Nos. 1.2 and 3. If filter 
catch ir analyzed a s  detailed in Method 17. 
section 4.3. 

5.3.2 Container Nos. 4 nnd 5. Note the 
level of liquid in the containers and c o n f l l  
on the analytical de- sheet whether ledage 
0c-d during transport. If a noticeable 
amount of leakage has occurred. either void 
the sample or use mcthoda. subject to the 
lppmval of the Administrator. Io c o m a  the 
final resulb. Measure the liquid in Container 
Fin. 4 either voiumec+caliy io 2 1  ml or 
g'avimeuicaily lo fO.5 8. Remove a 5+ml 
a!iquol and set nside for later ion 

5 .22  Sample Handling. 
5.22.1 Container Nos. 1. 2. and 3. If fldtcr 

5.3 

chmmatngraphic [IC) analpis  or su!latcs. 
(Note: Do not use this diquot to determine ' 

chlorides since the HCI r i l l  5e evaporated 
during the h i t  d q i q  step: %!ion 8.2 dctai: 
n procedure fcr tMs dnalysis.) 

5.32.1 E..3ac!ion. Separate the organic 
frdction of the sample by adding :he contcn:a 
of Container No. 4 (MrCI.] to the contents o f ,  
Container No. 4 ir. a ~mml srparatory 
funnel. Alter mixing. allow the aqueous and 
orgmic phases to tully separate. and drain 
off most of the organicihleU. phase. Then 
add 75 ml of MeCl, to the funnel. mix well  
and drain off the lower organic phaae. Repeat 
with a n o h r  75 ml of Me& This extraction 
should yield about 250 ml 01 organic extact. 
Each time. leave a small amount of the 
OrganiclMeCl. phase in Lhe separatoty h . e l  
ensuing that no water is collected in the 
orpanic phase. Piace the organic extact  in a 
tared 3 3 m l  weighing tLL 

5.3.22 Organic Fraction 'Weight 
Determination (Organic Phaae fmm 
Container Nos. 4 and 51. Evaporate lhe 
organic extlact at room t e m p c r a m  and 
pressure in a laboratory hood Followha 
evaporation desiccate the organic fraction 
fur 24 h o w  in a desiccator containing 
anhydrous calcium sulfate. Weigh to a 
constant weight and rep or^ the results to the 
nearest 0.1 mg. 

5.3.23 Inogaric  Fraction Weight 
Determination. (Note: If".Cl is to be 
caunted as UM. the inoganic .hc:ion 
should be taken to near dryness Pcss thri 1 
ml liquid) in the oven and then allow to air 
dry at ambient temperatun If multiple acid 
emissions are auspectcd the ammonia 
ti!ration pmcedure.in aection 8.1 may be . . 
oreferrcd.1 Usinn a hot date. or mulvalcnt 
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evaporate the aqueous phase to 
approunatcly 50 mi. then. evaporate to 
dryness in a 105 'Coven. Redissovle the 
reiidue UI lm ml of water. Add Sve drops of 
phenolp~thalein to this solution: then. acd 
concecuarcd (14.8 MI ".OH unnl Ihe 
sample mi pink. A n y  excess &HX)H w111 
be evaporated dunng the drying step. 
Evapontc the sample to drynCS8 in 10s 'C 
oven. desiccate the semple lor U h o w  
weigh to a constant weighL m d  m r d  the 
resul!, 10 !he ncarest0.1 mg. (Mote:fhe 
addition of N K O H  is recomnended but is 
optionel when litde or no SO, is present in 
the gas stream. ;.e.. when the pH of the 
impmgcr solwon is p a t e r  than 4.5. the 
zddition of ".OH is not n c c e s s q . )  

Deternine Ammonium Ion (fC-L'I Rctamed Ln 
the Sample. (Note: If ".OH is no: added 
omit this step.) D e i e m e  the amount of 
sullete in the aliquot taken Imm Container 
No, 4 earlier as descnbed in Method 5F 
(appendix A. u) CFR pert 601. h i e d  on L5c IC 
SO.-'analysis of the aliquoL calculate h e  
conccuon factor to s u b t n n  the ".- 
reiarncd n the wm$e and to add the 
cDmbined water removed by the acid.base 
reaction (see section 721. 
5.3.3 Anslysia of Water and MeQ Blanks 

(Container Nos. 0 and 7). h a l w  then 
snmpie blanks as described above in aec5onr 
5 3 . ~ 3  ana 5.3.LZ. respectively. 

5.3.24 Analysts of Sulfate by iC to 
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5 2 . 1  Analpis 01 . icetorr  Blank 
, IConlainrr No. 01. Same 9s in Method 17. 

,ec.:.on 1.3. 

5. Caliamrim 
Sa-e as in Mahod !:. ieczon 5. except for 

rite ?oilcwq: 
&. I  !C bilb:a!ion Sdme as Method 5F. 

rr;c:iuc 5. 
3.2 A u d i t  Pacedwe. Concurrently. 

dZSlyZ? %he audit sampie and a ret of 
compliance samples io Ihe same tTaMcr to 
eunlusta >\e technique ai *e dnalysf and the 
mndards jrapajation The same yralpL 
ona&'Cca: reagents. and ane!vticnl system 
i b r U  be *lied bcth !or wapliance mnplcs 
and the iPh audit saslple. I2 his condition is 
me!. auditing 01 subsequent wmpliance 
maly>es !or *&e Jane onkvcement agency 

, w i f k a  50 days is not required An audif 
%ample 30: may no: be used to validate 
cir'arent seu oiwmpliaoct sample$ under 
CT.8 iu5dic.iea of diAarenf enfucemenf 

. , ajencies. d e s a  pnor ~zrangernenu are made 
n ~ i  both e.Jorcement agenaes. 

A.4Iabiky. Audit sampler will be tupplicd 
cnly IO enlorcemant wencier for wmplimcc 
!eats. The avai!abillty of audif samples may 
oe obtainrd by niting: 

' % m e  Test Audl: Chardinator ( M D 3 7 B J .  
C+a!ify Assrrrance Di~iaion Amospheric 
ihenru!! and E;Ipostm Assessment 
Laboratory. US. hnvimnmental Rofection 
.+pncy. Reaearch i+mglc. Park. NC till 

-. 
It rr 
rl 
$ 
IT' 
$1 

& 
# 
I! 

is1. 
rF aoorafory being audited Indude thh 

e 

3.3 Audi: Samples. Audit Sample 

or by callinq L'ie Source Test Audit 
C d i n a t o r  (STACI dt ( 8 ~ )  S1-x~. The 
,WJCSI for the audit samp!e must be made at 
least M deys prlor IO the scheduled 
convliance sample analyair. 
8.4 Audit Rea&. Calcdate the audit 

semple concentration aunrdina to the 
caicuiation procedure described in the audit 

mctlocu inndudcd with 16e sudil . p g p k  
il Lhe addit sampie conccnrmtioo and the 

a~nlysf ' r  name 03 *he audit respponre form 
ir.c!uded with the audit h b ~ ~ t i o ~ .  E n d  

ne copy to the EP.? Rgional OEc. or tbe 
appropnsle enlonement apncy and a 

..,second copy to the STAC. The EPA R q i o d  
Ece or the appropriate cnfoforccmcnt qenq  

LJ repon the resdh of the audit to the 

1: : response with the result. of the compliance 
ampies in relevant repoT(I IO h e  &PA 
eqionel Office or the ippmpriate 
niorcement agency. 

%e as in Method 17. secdon 6. with tbe 
L' 7. Ca!cu/oiionr 

r t  7.! Scmedahue. Same as in %lethod 17. 
k, : .,=:ion 8.1 with the foUowhg additions. 

=Concecuation of the CPhi in tha stack 

&e tampic. 

ollovlnq additions: 

gag. dry basis. corrected to standard 

I form ammonium sulfate. mg. 

-?.\as. of oqani: CPM. q. ;& _=Muss of dned *ampie Imm inoaanic 
i fraction. ma. 

,= Haea of morsanic CPM matter. q. 

v,-Volwe of ailquot faken for IC w l y g i s  

Vu- V o l * n e  of i m p i q c r  contints iample. ml. 
C o m a o n  !or >TL' and &O. 

Calculafe Ute comcSon fanor to ruba-dcf the 
NH.' retainet in the saevle baaed on the IC 
SO.-'and if des& add &e combined wafer 
removed by the acid-base reaction 

n4-K L V. Eq. 9 2 - 1  

where: 
K-O.OZ-5. whzn corrc::ry for %?t' m d  

-0.16(0. &n on!y comcting for NU 
7.3 Mais of k a r g a ~ t c  C?M. 

ml. 

72 

tk0. 

7.4 
Concentntion ot CPhi. 

G+m,-m.. 
I&"- -- 

V f b .  

8. .4iiemofive ?rnc&'~rss 

Sam;rle by Tiuation 

determine the mount of .%' added to the 
inorganic fraction by titration may be used. 
~ h c r  dis~l*  the inoqmic residue in im 
ml of water. titrate the sulution wich a1 N 
NUOH to a pH of 7.0. as indicated by a pH 
meter. Ihe 0.1 N .",OH is made as foUowr 
Add i ml of concenrmred [14.8 .W ".OH lo 
1 liter of water. Standardize sgliruf 
standardized 0.1 N %Sa and cnlnriafe Ihe 
u a c t  normality u i k  1 p d w  parallel IO 
char d e s o l k d  in section 5.5 of Method 6 
(appendix A 4U CFR p M  W). AJfernatively. 
purchase 0.1 N ".OH the1 has been 
a~ndardircd against a Nmtioas! Insfltute of 
Stan& md Tachnology refemna 
material. 
8.12 Ceiculatc the concnntratlw of Sa-' 

in the sample u ing  !be :allowing equation 

8.1 

Bl.1 An eItemelive p m c e d w  Io 

Determication of XX,. Relained in 

e9. m2-4 
ULOJ v, N 

t m  
Cs0.a 

where 
Ei-Normality of h a  ."OK q I m L  
V,-Volume of .%OH tim~ mL 
a m =  malmeq. 
IW=Volume of solution ml. 

(1.3.1 
section 7. 

82 Analysis o! CNocidea by IC. At the 
wcclu ioc  of h e  final we- aa d e s d x d  
in section 5.323. ;bdisaolve the inorganic 
fraction in lm mJ of wafer. Analyze M 
aliquot Of *e rsdiaroivcd umple for 
drloridc. by IC using r cchquc i  aimilar to 
those d e b b e d  in hlelhod SF for stdfates. 
RtvioW d77;rinS d the samp!c shodd have 

Cnlcdafe t!!e O M  IU deauibed in 

mmovcd all HCI. Therefore. the remainlna 
chlorides measured by IC can be assumed 10 
be N44.CI. and his weight can be subuacted 
born the w e i b t  determined lo: C?M. 

aa A r  %e to Remove SO, fmm 
lmpinger Contents. As an alternative 10 the 
post-test N: purge des=:oed in section 5 2 1 .  
h e  :ester may opt to conduct the ?ost-test 
p q e  with air sf M life:/rnin. Note: The we 
of an air purge is not as cffeniva na a N, 
pu;ge. 

a4 Chlomform+her Exrrvcticn .AB an 
a!temanve to &e methylene chloride 
extraction tcscnbed in section S.311. the 
team may opt IO coaducf a chlomfonn-cihcr 
extraction. Zote: The Chlomiorm-ether was 
no: as effec::.:e a1 :ke MeCb in removing h e  
orgaricr. but it  was :ound !o be an 
acceptable oqanic extractant. Chiorofom 
and diethylether of ACS pade. with low 
blank values (0 .m perccnfl. shall be used. 
hnalysis of h e  &!orofom and diethyleiher 
blaniw shall be conduc:ed acwfding to 
kcSon 5.32 !or MeCk. 

B4.l Add &e wnfenrr of Container No. 4 
to a la&d separalory b e L  Tkan add 75 
ml of chlorofrm to the h e L  mix well. snd 
drain off the lower oqsnic phase. Repeal b o  
mom time3 with 75 mi of chiomform Then 
perform :?tree extractions with 73 d of 
d~tbylether. Tbia exuacfion should yield 
approxima:elp 450 a11 of organic axfraction. 
Ea& tune. leave a small amount of the 
oqanic/MrCL phase an :he separaron. h n e l  
cnsuiinp Ihai no water is wllected in Ihr 
organic phase. 

to the orgaiic uuac t ion  Race 
appmximately JM ml of the oganic exauct 
in a 14 wml wei&ing fi!! while sforir.~ 
the remaining o g a d c  cxunct in a umple 
container. A. the oganic extract evaponlcs. 
add the remaining extract to the weigbing tin. 

84.3 Determine the weiaht o! the oqmic 
phase as described in Section S l L Z  

8.5 Improving Co1lec:Con ERicicncy. If low 
impingv collection eKiciency is suspected. 
the following procadwe may be wed. 

bll.1 Place an out-ai-atock tilt= as 
d e & M  in Method 8 between the vcond 
and third impingem. 
8u Rewver and analyze the Fder 

anording to Method 17. Section b 2  Indude 
the filter holder 8s  pan of the C O M E C l l n e  
glassware and handle as described In 
sections 5 2 2 2  and S U .  

as follows: 

8.42 Add the contents o1,Conlainer So. S 

8.S.3 Calculate the Concsnlralion 01 CPhl 

vtrere: 
m, = amcum of CPhl collecfsd on our af- 

slack filler. "3. 

wet source. we a heated oui-af-aack filler *a 
described in Method 5. 

9. 8iblicgv;hg 
1. DeWeer. W.O.. S.C Steirubeqer. CM. 

Plummer. LT. b y .  C.D. Miouistcr. and R.T. 

n.e Wet Source Testing. When testing 11 ' . 

' 
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Flow determinations were car r ied  out  i n  accordance w i t h  €PA 'Method 

2, CFR T i t l e  40, Par t  60, Appendix A (Revised Ju l y  1, 1987). A type S 
p i t o t  was used t o  sense v e l o c i t y  pressure and an i nc l i ned  manometer was 

used t o  measure v e l o c i t y  pressures. Gas temperatures were measured using 

a ca l ib ra ted  Type K thermocouple and d i g i t a l  temperature meter. Gas 

densi ty ( i .e .  molecular weight) was calculated from the, composition o f  the 

gas which was determined by Orsat. 

-y 

Gas compositions were determined as per Method 3 by Orsat analysis 

of an integrated gas sample co l lec ted  from the  stack dur ing the oxides o f  

n i t rogen determinations. Standard commercially prepared so lut ions were 
used i n  the Orsat analyzer (sat .  KOH f o r  carbon dioxide and reduced 

methylene blue f o r  oxygen). 

Oxides o f  Nitroqen 

Oxides of 'n i t rogen concentrat ions were co l lec ted  i n  accordance w i th  

EPA Method 7 (see above-cited reference) w i th  a spec ia l l y  designed a l l  
glass manifold and va lv ing  assembly and a heated s ta in less  s tee l - l ined 

probe. Samples were co l lec ted  I n  two- l i t e r  evacuated insu lated f lasks  

which contained 25 cc o f  a c i d i f i e d  peroxide so lu t ion  (Method 7 reagent). 

Nine sets or  more o f  three samples each were co l lected over a period o f  

4 . 5  to 5 hours. 

The sampling t r a i n  was leak checked through the probe a t  the 

beginning and end o f  the t e s t  and, i n  addi t ion,  t he  system leak checked 

a t  the time o f  evacuation o f  each f lask.  Before the samples were 

col lected, the probe was purged t o  e l iminate dead volume e f f e c t s  and- to 

ra ise  the temperature o f  the  probe o u t l e t  and manifold assembly t o  

minimize condensation o f  moisture. A p lug o f  mic ro f iber  glass wool 

inserted i n  the probe i n l e t  was used t o  prevent pa r t i cu la te  mater ia l  from 
enter ing i n t o  the  f lask .  The temperature o f  the f lask ,  vacuum i n  the 



f lask and barometric pressure a t  the  t ime o f  sampling was recorded f o r  
each f lask .  A f te r  sampling was complete, as evidenced by the in - l ine  
vacuum gauge, the f l a s k  valve was closed, the f l a s k  assembly disconnected 

from the manifold/valve assembly and the  f l a s k  shook f o r  several minutes 

t o  promote ox idat ion and absorption. The recovered oxides o f  n i t rogen 
samples were returned t o  the laboratory  and analyzed i m e d l a t e l y  by ion 

chromatography as per EPA 7A. 

The in te rna l  volume o f  each numbered f l a s k  assembly has been 

measured p r i o r  t o  i n i t i a l  use by f i l l i n g  w i th  water, weighing before and 

af ter  and then convert ing the  weight o f  water t o  volume by means o f  the 

densi ty o f  water a t  room temperature. Flask volumes are stored i n  the 

computer and recal led automat ical ly i n  the  computer calculat ion.  

- 
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4.2 performance Evaluation Tests. The 
Omer of a lidar system shall subject such a 
y d s  system to the performance verification 
ms described in Section 3. prior to first use 
of this method. The awual calibration shall 

performed for three separate. complete - and the results of each should be re. 
corded. The reQUirements of Section 3.3.1 
mmt be fulfilled for each of the three runs. 

Once the conditions of the annual calibra- 
uon are fulfilled the lidar shall be subjected 

the routine verification for three sepa- 
complete runs. The requirements of 

Section 3.3.2 must be fulfilled for each of 
the three runs and the results should be re- 
corded. The Administrator may request that  
the results of the performance evaluation 
be submit:ed for review. 
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5.2 Meld Evaluation of Mobile Lidar for 
the Measurement of Smoke Plume Opacity, 
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Denver. CO. EPA/NEIC-TS-128. February 
1976. 

5.3 Remote Measurement of Smoke 
Plume Transmittance Using Lidar, C. S. 
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5.6 U.S. Army Technical Manual TB 
bC3D 279. Control of Hazzrds to Health 
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5.7 Laser Institute of America Laser 
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5.8 U.S. Department of Health. Educa- 

tion and Welfare. Regulations for the Ad- 
ministration and Enforcement of t h e  Padl- 
ation Control for Health and Safety Act of 
1968. January 1976. 

5.9 Laser Safety Handbook. Alex Mallow. 
b n  Chabot. V a n  Nostrand Reinhold Co.. 
1978. 

%HOD ~O-DETERMINATION OF CARBON 
MONOXIDE EXISSIONS -OM STATIONARY 
S o U R C t s  

Principle and Applicability 
1.1 Principle. An integrated or continuous 

sample is extracted from a sampling 
POlnt and analyzed for carbon monoxlde 

pt. 60, dpp. A, Meth. 10 

(CO) content Using a Luft-type nondisper- 
sive infrared analyzer (NDIR) or equivalent. 
1.2 Applicability. This method is applica- 

ble for the determination of carbon monox- 
ide emissions from stationary sources only 
when specified by the test procedures for 
determining compliance with new source 
performance standards. The test procedure 
will indicate whether a continuous or an in- 
tegrated sample is to be used. 
2. Range and Senritivily 

2.1 Range. 0 to 1.000 pprn. . 
2.2 Sensitivity. Minimum detectable con- 

centration. is 20 pprn for a 0 to 1.000 ppm 
span. 
3. Interferences 

Any substance having a strong absorption 
of infrared energy will interfere. to some 
extent. For example. discrimination ratios 
for water (H,O) and carbon dioxide (Cod 
are 3.5 percent H,O per 7 ppm CO and 10 
percent CO, per 10 ppm CO. respectively, 
for devices measuring in the 1.500 to 3.000 
ppm range. For devices measuring in the 0 
to 100 pprn range. interference ratios can be 
as high as 3.5 percent H,O per 25 ppm CO 
and 10 percent CO. per 50 pprn CO. The use 
of silica gel and ascarite traps will alleviate 
the major interference problems. The meas- 
ured gas volume must be corrected if these 
traps are used. 
4. Precision and Accuracg 

4.1 Precision. The precision of most NDIR 
analyzers is approximately. -2 percent of 
span. 

4.2 Accuracy. The accuracy of most NDIR 
analyzers is approximately 2 5  percent of 
span after calibration. 
5. Apparatus 

.5.1 Continuous Sample (Figure 10-1). 
5.1.1 Probe. Stainless steel or sheathed 

Pyrex' glass. equipped with a filter to 
remove particulate matter. 

5.1.2 Air-Cooled Condenser or Equivalent. 
To remove any excess moisture. 

5.2 Integrated Sample (Figure 10-2). 
5.2.1 Probe. Stainless steel or sheathed' 

- . .  

Pyrex glass. .equipped with a filter to 
remove particulate matter. . 

5.2.2 Air-Cooled Condenser or Equivalent. 
To remove any excess moisture. 

5.2.3 Valve. Needle valve, or equivalent. to 
to adjust flow rate. 

5.2.4 Pump. Leak-free diaphragm type. or 
equivalent. to transport gas. 

5.2.5 Rate Meter. Rotameter. or equiva- 
lent, to mesSure a flow range from 0 to 1.0 
liter per min (0.035 cfm). 

1 Mention of trade names or specific prod- 
ucts does not constitute endorsement by the 
Environmental Protection Agency. 
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5.2.6 Flexible Bag. Tedlar. or equivalent. 
with a capaclty of 60 to 90 liters (2 to 3 f t J L  
Leak.test the bag in the laboratory before 
using by evacuating bag with a pump fol- 
lowed by a dry gas meter. When evacuation 

5.3.8 Rate Meter. Rotameter or equivalent 
to mesure gas flow rate of 0 to 1.O.liter per 
min (0.035 cfm) through NDIR. 

5.3.9 Recorder (optional). To provide Der- 
manent record of NDIR rea'&=. 

is complete, there should be no flow 
through the meter. 

5.2.7 Pitot Tube. Type S. or equivalent. at- 
tached to the probe so that the sampling 
rate can be regulated proportional to the 
stack gas velocity when velocity is varying 
with the time or a sample traverse is con- 
ducted. 

5.3 Analysis (€%jure 10-3). 
5.3.1 Carbon Monoxlde Analyzer. Nondis- 

persive infrared spectrometer, or equivalent. 
This instrument should be demonstrated. 
nreferablv bv the manufacturer. to meet or 

6. Reagmtt 
6.1 Calibration Gases. Known concentra- 

cion of CO in nitrogen (N.) lor instrument 
span prepurified grade of N, for zero. and 
two additional concentrations corresponding 
approximately to 60 percent and 30 percent 
span. The span concentration shall not 
exceed 1.5 times the applicable source per- 
formance standard. The calibration gases 
shall be certified by the manufacturer to be 
within =2  percent of the specified concen- 
tration. 

- .  
ixceed manufacturer's specificatlons and 
those described In thls method. 

5.3.2 Drying Tube. To contain approxi- 
mately 200 g of silica gel. 

5.3.3 Callbration Gas. Refer to section 6.1. 
5.3.4 Filter. As recommended by NDIR 

manufacturer. 

5.3.5 CO, Removal Tube. To contain ap- 

5.3.6 Ice Water Bath. For d t e  and 

5.3.7 Valve. Needle valve. or equivalent. to 

proximately 500 g of ascarite. 

sillca gel tubes. 

adjust flow rate 

6.2 Sllica Gel. Indicating type. 6 to 16 
mesh. dried at 175' C (347' F) for 2 hours. 

6.3 Ascarite. Commercially available. 
7. Procedure 

7.1 Sampling. 
7.1.1 Continuous Sampling. Set up the 

equipment as shown In Mgure 10-1 making 
sure all connections are leak free. Place the 
probe in the stack at a sampling point md 
purge the sampling We. Connect the ma- 
lyzer and begin drawing sample Into the an- 
alyzer. Allow 5 minutes for the system to 
stabilize, then record the analyzer reading 
as required by the test procedure. (SF sec- 
tlon7.2 and 6). CO, content of the gas may 
be determined by using the Method- 3 inte- 
grated sample procedure. or by weighing the 
ascarite COI removal tube and computing 
CO, concentration from the gas volume 
sampled and the weight gain of the tube. 
7.1.2 Integrated Sampling. Evacuate the 

flexible bag. Set up the equipment 85 shown 
in Flgure 10-2 wi th  the bag disconnected. 
Place the probe in the stack and purge the 
sampling line. Connect the bag. maklng sure 
that all connections are leak free. Sample at 
a rate proportional to the stack velocity. 
Cot content of the gas may be determined 
by using the Method 3 Integrated sample 
tamcedures. or by weighing the sscarite CO, 
removal tube and computing CO. concentra- 
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tion from the gas volume sampled and the 
weight gain of the tube. 

7.2 CO Analysis. Assemble the apparatus 
as shown in Figure 10-3. calibrate the in- 
strument. and per fom other required oper- 
ations as described in section 8. Purge ana. 
lrzer with N, prior to introduction of each 

Direct the sample stream through 
:he instrument for the test period, record- 
ing the readings. Check the zero and span 
again after the test to assure that any drift 
or mzlfunction is detected. Record the 
sample data on Table 10-1. 
8. Calibration 

&sembie the appmtUs according to 
Figure 10-3. Generally an instrument re- 
quires a Warm-up period before stability is 
?brained. Follow the manufacturer's in- 
structions for specific procedure. Allow a 
minimum time of 1 hour for warm-up. 
During this time check the sample condl- 
rioning apparatus, i.e.. filter. condenser. 
drying tube. and CO, removal tube. to 
ensure that each component is in good oper- 
ating condition. Zero and calibrate the in- 
strument according to the manufacturer's 
Jrocedures using, respectively, nitrogen and 
:he calibration gases. 

TAEILE IO-1-FIELD DATA 

Range (minimum) ...................... 
Ouwm (minimum) 
Minimum deteaable senutbi. 

Rise  time. 90 percent (maxi- 

Fall timt). 90 percent (mi- 

Zefo drill (maximum) ................. 
Reation (minimum) ...... 
Noise (maximum) ..... 
Line* (maximum deviation). 
Intertaenca rejection ratio ....... 

ty. 

mum). 

mum). 

S+xn dn'll (maximum) ................ 

tommenls 

0-1000 ppm. 
0-IOmV. 
20 ppm. 

30 sew& 

30 fecondr 

10% in 8 Mu. 
10% in 8 hours. 
4% 01 MI scale. = 1% 01 lull scale. 
2% 01 lull seak. - .  
CO,-lWO to 1. H S 5 W  

10 1. 

-ccaitlon ....................................... 
7-1 .............................................. 
Dale ............................................. 
3penfor ...................................... 

.I 

Rotaameta,Wng. lie.? wr 
mmme (cum feel per minute) Clock lime 

3. Calculation 
Calculate the  concentration of carbon 

nonoxide in the stack using Equation 10-1. 

Cm . I ~ L  = Cm smJ 1 - F-> 
Eq. 10-1 

m e r e :  
-co .a,.=Concentratjon of CO In stack. pum 

by volume (dry basis). 
C, mtx=Concentration of CO measured by 

m I R  analyzer. pprn by volume (dry 
basis). 

. m,-Volume fraction of CO. in sample. i.e.. 
Percent CO, from O r s t  analysis dlvlded 
by 100. 

fl 

F 
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Pt. 60, App. A, Math. 1QA 

Accuracy-The degree of agreement be- 
tween a measured value and the true value: 
usually expressed as c percent of full scale. 

Time to 90 percent response-The time in- 
terval from a step change in the input con- 
centration at the instrument inlet to  a read- 
ing of 90 percent of the ultimate recorded 
concentration. 

Rire Time ( 9 0  percent)-The interval be- 
tween initial response time and time to 90 
percent response after a step increase in the  
inlet concentration. 

Fall Time (90 percent)-The interval be- 
tween inltial response time and time to 90 
percent response after a step decrease in the 
inlet concencration. 

Zero Drift-The change in instrument 
output over a stated. time period. usually 24 
hours. of unadjusted continuous operation 
when the  input concentration is zero: usual- 
ly expressed as percent full  scale. 

Span Drift-The change in instrument 
output over a stated time period. usually 24 
hours. of unadjusted continuous operation 
when the input concentration is a stated 
upscale value: usually expressed as percent 
full scale. 

Precision-The degree of agreement be- 
tween repeated measurements of the same 
concentration, expressed as the average de- 
viation of the single results from the mean. 

Noise4pontaneous deviations from a 
mean output not caused by input concentra- 
tion changes. 

Linearity-The maximum deviation be- 
tween an actual instrument reading and t h e  
reading predicted by a straight line drawn 
between upper and lower calibration points. 

M ~ O D  ~OA-D~~RMINATIOH OF CARBON 
MONOXIDE EMISSIONS IN CEXTIFYING 
Corrrr~ooos EXISSION MONITORING SYS- 
TLMS AT PCIROLEUM RETINERIES 

1. Applicability and Principle 
1.1 Applicability. This method aDplies to 

the measurement of carbon monoxide (CO) 
a t  petroleum refineries. This method serves 
as the  reference method in the relative ac- 
curacy test for nondispersive infrared 
(NDIR) CO continuous emission monitoring 
systems (CEMS's) that  are required to be in- 

' Mention of trade names or COmrnerCial 
products in this publication does not consti- 

40 CFR Ch. I (7-1-92 Edition) '; 
stalled in Detroleum refineries on fluid cak 
iytic cracking unit catalyst regenerators [ i o  
CFR Part 60.105(a)(2)1. 

~ 1.2 Principle. An integrated gas sample h 
extracted from the stack. passed through 
alkaline permanganate solution to remove 
sulfur and nitrogen oxides, and collected 10 
a Tedlar bag. The CO ConCentratiOn in the 
sample is measilred SpectrophotometriWLj 
mine the reaction of CO with D-sulfamIn6 __ 
benzoic acid. 

1.3 Range and SeruidvitY. 
1.3.1 Range. Approximately 3 to 1800 ppm 

CO. Samples having concentrations below 
400 ppm are analyzed a t  425 nm. and sam- 
ples having concentrations above 400 ppm 
are analyzed at 600 run. 

1.3.2 Sewitiuity. The detection l i i i t  is 3 
ppm based on three times the standard devi. 
ation of the mean reagent blank values. 

1.4 Inler/erences. Sulfur oxides. nitric 
oxide. and other acid gases interfere with 
the colorimetric reaction. They are removed 
by passing the sampled gas through an alka- 
line potavium permanganate scrubbing sc- 
lution. Carbon dioxide ( C O I )  does not inter- 
fere. but. because it is removed by the scrub- 
bing solution. i ts  concentration must be 
measured independently and an appropriate 
volume correction made to the sampled gar. 

2.5 Precision, Accuracy, and Stability. 
1.5.1 Precision. The estimated intralabora- 

tory standard deviation of the method is 3 
percent of the mean for gas samples ana- 
lyzed in .duplicate in . the .concentration 
range of 39 to 412 ppm. The interlaboratory 
precision has not been established. 

1.5.2 Accuracy. The method cont.ains no 
significant biases when compared to an 
NDIR analyzer calibrated with National 
Bureau of Standards'(NBS) standards. 

1.5.3 Stability. The individual components 
of the colorimetric reagent are stable for at 
least 1 month. The colorimetric reagent 
must be used within 2 days after prepara- 
tion to avoid excessive blank correction. The 
samples in the Tedlar bag should be stable 
for  a t  least 1 week if the bags are leak-free. 

2. Appamtw 
2.1 Sampling. The sampling train is shoun 

in Figure 10A-1. and component parts are 
discussed below: 

tute the endorsement or recommendation 
for use by the %vironmental Protection 
Agency. 
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€ P A  
METHOD 0011 

1.0 , SCOPE LYD APPLICATION 

1.1 ibis method is applicable to the detennination of-Destruction and Removal 

aldehydes and ketones from stationary sources hs specified in G!e ;regulations. 
The merhodology has been applied specifically to fomaldehyde; hovever, many 
laboratories have extended the application to other 'aldehydes and ketones. 
Compounds derivatized vith 2.6-dinitrophenylhydrazine can be detected as low as 
6.'6 x loea  lbs/cu ft (1.8 ppbv) in stack gas over a 1 h sampling period, sampling 
approximately 65 cu ft. 

2.0 S-Y OF "OD 

2.1 Gaseous and particulate pollutants are vithdravn isokinetically from an 
emission source and are collected in aqueous acidic 2.4-dinitrophenylhydrazine. 
Formaldehyde present in the emissions reacts uith the 2.6-dinitrophenylhydrazine 
i o  f o n  the fomaldehyde dinitrophenylhydrazone derivative. The dinitrophenyl- 
hydrazone derivative is extracted. solvent-exchanged, concentrated. and then 
analyzed by high performance liquid chromatography. 

3.0 I N T r n W C E S  

3.1 A decomposition product of Z,L-dinitrophenylhydrazine, 2,6-dinitroaniline, 
can be an analytical interferent if concentrations are high. 2.6-dinitroaniline 
can coelute vith the 2.6-dinitrophenylhydrazone of formaldehyde under high 
?erformance liquid chromatography conditions vhich maybe used for the analysis. 

'. Xigh concentrations of highly oxygenated compounds. especially acetone, that have 
the same retention time or nearly the same retention time as the dinitrophenyl- 
hydrazone of formaldehyde and that also absorb at 360 nm vi11 interfere vith the 
analysis. 

Formaldehyde, acetone. and 2,L-dinitroaniline contaminationof the aqueous acidic 
2 ,  6-dinittophenylhydrazine (DNPH) reagent is frequencly encountered. The reagent 
m u s t  be prepared vithin five days of use in d e  field and musf be stored in an 
uncontaminated environment bo& before and after sampling in order to minimize 
blank problems. Some level of acetone contamination is unavoidable, because 
acetone is ubiquitous in laboratory and field operations. Hovever, the acetone 
contamination nust be minimized. 

6.0 A?PrnTJS AND MATERULLS 

4.1 A schematic of the sampling train is  shovn in Figure 1. This sampling train 
configuration is adapted from EPA Xethod 5 procedures. The sampling .train 
consists of the folloving components: Probe Nozzle, Pitot Tube, Differential 
Pressure Gauge, Ketering System, Barometer, and Gas Density Determination 
Equipment. 

6.1.1 Probe Nozz I&: Quartz or glass vith sharp. tapered (30' angle) leading 
edge. The taper shall be on the outside to preserve a constant inner diameter. 
The nozzle shall be buttonhook or elbov design. A range of nozzle sizes suitable 

:s i  --,iciency ( D E )  of forsaldehyde. CAS Registry number 50-00-0. and possibly other 
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for  i sok ine t i c  sampling should be ava i l ab le  in increments of 0 . 1 6  c9 (1/16 in). 
e . g . ,  0.32 t o  1.27 cn (1/8 co 1/2 i n ) ,  o r  l a r g e r  if higher  volume ssmpling t r a i n s  
a r e  used. Each nozzle s h a l l  be c a l i b r a t e d  accor'dfng to t he  procedures ourlined 
in Section 8.1.  

4.1.2 pr obe Lin cy:  Boros i l ica te  g l a s s  o r  q u a r u  s h a l l  be used f o r  the pxobe 
l i n e r .  The t e s t e r  should not allow t he  t e m p e r n w e  in t he  probe to exceed 120 
i 14'C (248  i 25'F). 

. 

.. '. 
L . 1 . 3  P icoc Tube: The P i t o t  tube shall be Type S. as described 1n:Secrion 2 . 1  
o f  EPA Xethod 2 .  o r  m y  ocher appropr ia te  . device.  .The p i t o t  cube s h a l l  be 
*attached to t he  probe t o  allov cons tan t  monitoring o f . t h e  s u c k  gas Velocity. 
The impact (high pressure)  opening plane of t h e  p i t o t  &be s h a l l  be even with o r  
above the nozzle en t ry  plane (see EPA Xethod 2 ,  Figure 2-6b) during sampling. 
The Type S p i t o t  tube assembly. s h a l l  have a knovn c o e f f i c i e n t ,  determined as 
out l ined i n  Sec t ion  4 of EPA Method 2. 

4.1.4 p6ff  e r e n t i a l  Pressure Caunq: The d i f f e r e n t i a l  pressure gauge s h a l l  be M 

incl ined manometer o r  equiva len t  device as descr ibed i n  ScctiOn 2.2 of EPA Method 
2. One manometer s h a l l  be w e d  f o r  velocity-head readings and the o ther  f o r  
o r i f i c e  d i f f e r e n t i a l  p ressure  readings.  

4 .1 .5  Jmulneerq: The sampling ti.+I requ i r e s  a minimum of f o u r  impingers, 
connected a s  shovn i n  Figure 1. with'ground g l a s s  (or  equivalent)  vacuum-tight 
fitrings. For the  f irst ,  Lhird. and fou r th  impingers. t u e  the Creenburg-Smith 
design, modified by rep lacfag  the t i p  with a 1.3-cm Ins ide  diameter (1/2 in) 
glass tube extending to 1.3 cm (1/2 in) from t h e  bottom of the f l a sk .  For the 
second lmpingcr. use a Greenburg-Smith lmpinger v i t h  the standard t i p .  Place a 
thermometer capablc.of.measuring.temperature to vichin 1.C (2'F) A t  the  o u t l e t  
of the fou r th  impinger f o r  monitoring purposes. 

4 .1 .6  uecer lne  S vsteq:  The necessary components a r e  a vacuum gauge, l eak - f r ee  
pump. thermometers capable of measuring temperature v i ch in  3'C (5.4.F), dry-gas 
meter capable of measuring volume t o  wi th in  1Z. and r e l a t e d  equipment as shown 
i n  Figure 1. A t  A minimum. t he  pump should be capable of 4 cfm f r e e  f l o v ,  and 
the dry gas meter should have a recording capaciry of 0-999.9 cu f t  with a 
reso lu t ion  of 0 . 0 0 5  cu f t .  Other metering systems may be used which a re  capable 
of maintaining sampling r a t e s  wichin 1OX of  i s o k i n e t i c  co l l ec t ion  and of 
determining sample volumes to within 22. The metering system may be used i n  
conjunction vith a p i c o t  tube to enable checks of  i s o k i n e t i c  sampling r a t e s .  

4.1.7 Barornetex: The barometer may be mercury, aneroid,  o r  o the r  barometer 
capable of measuring atmospheric pressure  t o  w i t h i n  2 .5  mm Hg (0.1 in  Hg). I n  
many cases .  the barometric reading may be obtained from a nearby N a t i o n a l  Weather 
Service S t a t i o n .  i n  which case the s t a t i o n  value (vhich is the absolute 
barometric p re s su re )  is requested and an adjusrment f o r  e l eva t ion  differences 
between the weather s t a t i o n  and sampling p o i n t  is appl ied a t  a r a t e  of minus 2.5 
mm Hg (0 .1  in He) p e r  30 m (100 f t )  e l e v a t i o n  increase  (vice versa  f o r  e levat ion 
decrease).  

L . 1 . 8  Cas D e n s f w  Determination Ea uiumcnf: Temperature sensor and pressure 
gauge (as  descr ibed i n  S C C t i O n S  2.3 and 2.k of  EFA Xethod 2 ) .  and gas analyzer,  
i f  necessary ( a s  descr ibed in EPA Method 3 ) .  The temperature sensor idea l ly  
should be permanently a t t ached  to the p i t o t  tube o r  sampling probe in  a fixed 



configuration such that the tip of the sensor extends beyond the leading edgc of 
&e probe sheath and does not touch any meul. Alternatively, the.  sensor may be 
attached just prior to use in the field. Note. however, that if the temperature 
sensor is attached in the field, the sensor must be placed in an interfercnce- 
free arrangement vith respect to the Type S pitot tube,openings (see &PA Xethod 
2, Figure 2-7). As a second alternative. if a difference of no more than 12 in 
the average velocity measurement is to be introduced. t!!e temperature gauge need 
not be at:ached to the probe or pitot tube. 

4.2 Sample Recovery 
, '. . . ,  

4.2.1 Pr obe Line r :  Probe nozzle and brushes; Teflos bristle brushes w i t h  
stainless steel wire handles are required. The probe b w h  shall have extensions 
of stainless steel. TefloM, or inert material at least hS long hS the  probe. 
The brushes shall be properly sized and shaped to brush out the probe liner. the 
probe nozzle. and the impingers. 

4.2.2 Wash Bott les :  Three vash bottles are required. TefloM or glass vash 
bottles are recommended: polyerhylene vash bottles should not be used because 
organic contaminants may be extracted by exposure to organic solvents used for 
sample recovery. 

4.2.3 Graduated Cvlfnder and/or h1-a nce: A graduated cylinder or balance is 
required to measure condensed vater to the nearest 1 m L  or 1 g. Graduated 
cylinders shall have divisions not >2 mL. Lboratory balances capable of 
weighing to t0.5 g are required. 

4.2.b &n ber Glass Storage Containers: One-liter vide-mouth amber flint glass 
bottles with Teflon@-lined caps are required to store impinger water samples. 
The bottles m u s t  be sealed vi& Teflon@ tape. 

4.2.5 
to aid in the transfer of materials into and out of containers in the field. 

5.0 REAGEKTS 

Reagent grade chemicals or better grades shall be used in all tests. Unless 
otherwise indicated, a l l  reagenrs shall conform to the specifications of t h e  
Committee on Analytical Reagents of the American Chemical Society, vhere such 
specifications are available. 

5.1 V-: 
other applications in the sampling train. 

5.2 ali ea Gel: Silica g e l  shall be indicating -e. 6-16 mesh. If the silica 
gel has been used previously. dry at 175'C (350'F) for 2 h before using. New 
silica gel may be used as received. Alternatively, other types of desiccants 
(equivalent Gr better) may be used. 

5.3 -: Quantities ranging from 10-50 lb may be necessary during a 
sampling run, depending upon ambient temperature. Samples vhich have been taken 
must be stored and shipped cold; rufficienr ice for this purpose must be 

Pubber Policeman and Funn el: A rubber policeman and funnel are required 

HPLC-grade water is used in preparation of DNPH reagent and in all 

allowed. 
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5.1,  2.6-Dlni troohenv1hvdra:lne Reaeent; The 2,b-dinitrophenylhydrazine reagent 
m-u: be prepared i n  the laboratory within five &yS of sampling use in the field.. 
Preparation of DN?H can also be done in the field, vlth consideration of 
appropriate procedures required for safe handling of solvent in the field. Vhen 
a container of prepared DNTH reagent is opened in the fleld, the contents of the 
opened container should be used wiLhin b8 hours.. All laboratory glassware wt 
be washed vith detergent and water and rinsed with vater., methanol, and methylene 
chloride prior to use. .. 

L 

m: The glassvare m s t  not be rinsed with acetone 05 unacceptable levels of 
acetone contamination w i l l  be introduced. If field preparation of DN?H is 
perforzed, caution must be exercised in avoiding acetcrie contamination. 

Reagent bottles for storage of cleaned DNPH derivatiring solution must be rinsed 
with acetonitrile and dried before use. Baked glassware is not essential for 
preparation of DNPH reagent. 

m: DNPH crystals or DNPH solution should be handled vith plastic gloves at 
all rimes. with prompt and extensive use of running water in case of skin 
exposure. 

5 . b . 1  preoaration of Aaueous Aei  d i e  DN PH: 
are required for preparation of the -5,eagenc. 

The folloving materials and reagents 

5.6.1.1 BoctlesKaos: d e r  1- or L, L bottles with Teflon@-lined caps are 
required for storing cleaned DNPH solution. Additional6-L bottles are required 
to collect vaste organic solvenrs.. 

5.b.1.2 WX: e 
is required for mixing the aqueous acidic DNPH solution. 

at least one large'glass-container (8 KO 16 L) 

5.6.1.3 Stir P1 a r e h r e  e S t i r  B ars/Stir B ar Retriever: a magnetic stir plate 
and large stir bar are required for the mixing of the aqueous acidic DNPH 
solution. A stir bar retriever is needed for removing the stir bar from the 
large container holding the DNPH solution. 

5.4.1.b Buchner Fil rer /Fi l  ter Fl askmil fer Pat-=: a large filter flask (2-4 L) 
vith a buchn-ir filter, appropriate rubber stopper, filter paper, and connecting 
tubing are .required for filtering the aqueous acidic DNPH solution prior to 
cleaning. 

5.0.1.5 Seoaratorr Funn els: at least one large teparotory funnel (2 L) is 
required for cleaning the DNPH prior to use. 

S . b . l . 6  Beakers: beakers (150 mL. 250 mL. m d  600 mt) are useful for 
holding/measuring organic liquids when cleaning the aqueous acidic DNPH solution 
and for weighing DNPH crystals. 

5.6.1.7 Eunnek: 
acidic DNPH into the separatory funnel. 

at l e a s t  one large funnel 1s needed f o r  pouring the aqueous 

5 . b . 1 . 8  Graduated Cvlindera: at least one large graduated cylinder (1 to 2 L) 
is required for measuring HPU-grade water and acid vhen preparing the DNPH 
solution. 



5.4.1.9 Too-Laadine B alanca: a one-place top loading balance is needed for 
veighing out the DNPY crystals used to prepare the aqueous acidic DNPH solution. 

5.4.1.10 S ~ a t u l u :  spanalas are needed for veighing out DNPH vhen preparing the 
aqueous ON?" solution. 

5.4.1.11 pPL C-Grade Vatey: water (HPLC-grade) is required to mix.the aqueous 

reagent grade hydrochloric.acid (approxktely 12N) 

DNPH solution. I. 

5.4.1.12 Bydrochloric Acid: 
is required for acidifying the aqueour DHPH aolution.' 

5 .4. 1.13 2-: A supply of moist solid 2.4- 
dinicrophenylhydrazine (DNPH) is required for preparation of aqueous acidic DNPH 
solution. The quantiry of water may vary from 10 to 3 0 I .  Reagent grade or 
equivalent is required. 

5.4.1.14 Methvlene Chloride: methylene chloride (suitable for residue and 
pesticide analysis, C C N ,  HPLC. GC,  Spectrophotometry o r  equivalent) is required 
for cleaning the aqueous acidic DNPH solution. rinsing glassvare, and recovery 
of sample trains. 

5.4.1.15 hrclohexane: cyclohexane.'(HPLC grade) is required for cleaning the 
aqueous acidic DNPH solution. 

m: D o  not use spectroana1yzed grades of cyclohexane if this sampling 
methodology is extended to aldehydes and ketones vith four or more carbon atoms. 

5. f+. 1.16 Methanol : methanol (HPLC grade or equivalent) is required for rinsing 
glassvare. 

5.4.1.17 ~cttonittil e: 
rinsing glassvare. 

5.4.1.18 Formaldehvde: Analytical grade or equivalent formaldehyde is required 
for preparation of standards. If other aldehydes or ketones are used, analytical 
grade or equivalent is required. 

5.4.2 pr euaration of Ao ueous Aci dic DKP H Deri Va W R  eaeez: Each batch of 
DhTH reagent should be prepared and purified vithin five days of sampling. 
according to the procedure described belov. 

5.4.2.1 Add a 
large stir bar and fill the container half full of DLC-grade vater. Save t h e  
empry bottle from HPLC-grade water. Start the stirring bar and adjust the Stir 
rate to be as fast as possible. Using a graduated cylinder, measure 1.4 mL of 
concentrated hydrochloric acid. Slowly pour &e acid into the  stirring vater. 
Fumes may be generated and the vatcr may become warn.  Y e i g h  the DNPH crystals 
on a one-place balance (see Table 1 for approxhte amountt) and add to t h e  
stirring acid solution. Fill the 8 L container to the 8 L mark Vith HPLC water 
and stir overnight. If all of the DNPH crystals have dissolved overnight, add 
additional DNPH and stir for NO more hours. Continue the process of adding DNPH 
vith additional stirring until a saturated solution has been formed. Filter the 
DNPH solution using vacuum filtration. Gravity filtration may be used, but a 

acetonitrile (HPLC grade or equivalent) is required for 

Place an 8-L container under a fume hood on a magnetic stirrer. 

j- 
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much longer t i n e  is required.  
room temperature. 

S tore  the f i l t e r e d  solution i n  an amber b o t t l e  a t  

TASLE 1. APPROXIHATE AMOUNT OF CZYSTALLINE DNPH USED 
TO P R E ? ~  A SATLiR.4TED SOLUTION , 

Peighc Required per  8 L o f  Solut ion . i Amount of  n o i s w e  i n  D N X  
. .  

10 weight percent  :31  g 
15 weight percent  33 g 
30 weight percent  GO g 

Within f i v e  days of  proposed use,  p lace  about  1 . 6  L of t he  DNPH reagent in a 2 
L separatory funnel. Add approximately 200 mL of methylene ch lor ide  and stopper 
the funnel. Wrap the s topper  of the  funnel vith paper towels t o  absorb any 
lealcage. Inve r t  and vent  the funnel.  Then shake vigorously f o r  3 minutes. 
I n i t i a l l y .  t he  funnel should be vented f requent ly  ( e v e 7  10 - 15 s e c ) .  After  the 
layers  have separated.  discard the 1ove.r (organic)  layer .  

Extract  the DNPH a second time v i t h  methylene ch lor ide  and f i n a l l y  v i t h  
cyclohexane. Chen the cyclohexane l a y e r  has separated f r o m  the DNPH reagent.  the 
cyclohexane l a y e r  vi11 be the top l a y e r  i n  the  separatory funnel. Drain the 
lover layer  ( t b e  cleaned ex t r ac t ed  DNPH reagent  so lu t ion)  i n t o  an amber b o t t l e  
-hat has been r insed  v i c h  a c e t o n i c r i l e  and a l loved  t o  dry. 

5 . 4 . 3  gu slim Control:. Take NO a l i q u o t s  of  the ex t rac ted  DNFH reagenc. The 
s i z e  of  the a l iquocs  is dependent upon the exact  sampling procedure used, bu t  100 
mL is reasonably r ep resen ta t ive .  To ensure t h a t  the background i n  the reagent 
is acceptable f o r  f i e l d  use. analyze one ' a l iquo t  o f  the reagent  according to the  
procedure o f  EPA Draft  Method 8315. Save t h e  other  a'liquot o f  aqueous ac id i c  
DNPH f o r  use as a mechod blank vhen the ana lys i s  is performed. 

5.4.b Sh iurnent t o  t h e  F ie ld :  Tight ly  cap the borc le  containing ex t rac ted  DNPH 
reagent using a TeflonQ-lined cap. After  the 
b o t t l e  is l abe led ,  the b o t t l e  may be placed in a f r i c t i o n - t o p  can (pa in t  can o r  
equivalent)  containing a 1 - 2  inch l a y e r  o f  granulated charcoal  and s tored  a t  
ambient temperature u n t i l  =e. 

If the DNPH reagent has passed the  Quality Control c r i t e r i a ,  the reagent may be 
packaged t o  meet necessary shipping requirements 'and sent t o  the sampling area.  
If the Q a a l i ~ y  Control c r i t e r i a  a r e  n o t  m e t .  the reagent  so lu t ion  may be r e -  
ex t rac ted  o r  the s o l u t i o n  may be re-prepared and the  ex t r ac t ion  sequence 
repeated. 

If the  DNPH reagent  is no t  used in  t h e  f i e l d  vithin f i v e  days of  ex t rac i ion .  an 
a l iquot  may be taken and analyzed as descr ibed Draf t  Method 8315. If t he  reagent 
meets che Qualicy Control requirements.  the reagent  may be used. If the  reagent 
does not  meet Qual i ty  Control requirements. t h e  reagent must be discarded and nev 
reagent must be prepared and t e s t ed .  

Sea l  the b o t t l e  vith r e f l o n e  tape. 
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5.6.5 GAlCUlatiOn O f  Arceut able L v t l s  of f w  urFfLes i n  DHPIT R eanenf: The 
acceptable inrpuriq l e v e l  (AIL. pg/mL) is c a l c d a t e d  from the expected aMlyte  
l e v e l  i n  the sampled gas (E4L. ppbv). the volume of a i r  t h a t  w i l l  be sameled a t  
standard condi t ions (SVOL. L), t h e  formula weight of the analy te  (N, g/mol), and 
the v o l m e  of  DKPH reagenr t h a t  vi11 be used i n  the FdPpingers (XVOL. mL):  

AIL - 
&ere 0.1 is the  aecepzable Contaminant level. 22.k is a f a c t o r  r e l a t i n g  ppbv to 
g/L. 180 is a f a c t o r  r e l a t i n g  the underivat ized analyte t o  t h e  derivacized 
analyze,  and 1000 is A unit conversion f a c t o r .  

5.4.6 pis~osal of Excess DNPH Renee=: Excess DNPH reagent my be returned eo 

2,k-Dinitrophenylhydrazfne is a flamrPable s o l i d  when dzy so water should not  be 
evaporated from the so lu t ion  of the reagent .  

5 . 5  To prepare a formaldehyde f i e l d  spiking 
s tandard AC 4.01 mg/mL. use a 500pL syringe to t r ans fe r  0.5 znL of  372 by veight  
of formaldehyde (LO1 mg/mL) to a 50 mL v o h m e t r i c  f l a s k  containing approximately 
k 0  znL of methanol. Dilute  t o  50 mL w i d  methanol. 

0.1 x [EAL x SVOL x N/22.6 1: (Fv + 18O)/Ey]/(RVOL x 1000).  .. 

-l. -,e l a b o r s t i r y  and recycled o r  t r e a t e d  I S  aqueous VaStC f o r  d i sposa l  purposes. 

Fl e l d  Saike Standard Preuarat ion:  

6. o SAKPLE COLECIION, PRESERVATION; AND HANDLING 

6.1 Because of the complexity of t h i s  method. f i e l d  personnel should be t r a ined  
in  and experienced with the  t e s t  procedures i n  order t o  obtain r e l i a b l e  r e s u l t s .  

6.2 e a a t  on: 

6.2.1 All che components s h a l l  be maintained and ca l ib ra t ed  according t o  the 
procedure described in  QTD-0576,  unless otherwise spec i f ied .  

6.2.2 Ueigh severa l  200- t o  300-g p o r t i o n s  of s i l i c a  gel i n  a i r t i g h t  Containers 
t o  the nea res t  0.5 g. Record on each conta iner  the t o t a l  weight of  the Silica 
gel  p lus  containers .  h an a l t e r n a t i v e  t o  preveighing the s i l i c a  gel. it may 
ins t ead  be weighed d i r e c t l y  in the fmpinger o r  sampling holder  just p r i o r  KO 
train assembly. 

6.3 

6.3.1 Se lec t  the sampling s i t e  and t h e  minimum number of sampling poin ts  
according KO EPA Hethod 1 o r  ocher r e l e v a n t  c r i t e r i a .  Determine t h e  s tack  
pressure,  temperature. and range of v e l o c i r y  heads using EPA Hethod 2. A leak-  
check of the  p i t o t  l i n e s  according t o  EPA Hethod 2. Sect ion  3.1, must be 
performed. Determine the s t a c k  gas m o i s W e  content using EPA Approximation 
Hethod G o r  its a l t e r n a t i v e s  t o  e s t a b l i s h  est imates  of i s o k i n e t i c  sampling-rate 
s e t t i n g s .  Determine the s t a c k  gas dry molecular weight, as descr ibed in EPA 
Xethod 2. SeCtiOn 3.6. If integrated EPA Hethod 3 sampling is used f o r  mOhCular 
v e i & t  determination, t he  i n t e g r a t e d  bag sample shall be taken simultaneously 
w i t h .  and f o r  the same t o t a l  l ength  o f  t ime as, the sample run. 

6.3.2 Se lec t  a nozzle s i z e  based on the range of ve loc i ty  heads so t hac  it is 
not necessary t o  change the nozz le  size in order  t o  maintain i s o k i n e t i c  sampling 
r a t e s  belov 28 L/min (1.0 c f m ) .  During the nm. do not  change the nozzle. 

-am Fi e l d  Deternin at ionq:  

-:.a 
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. .- 

Ensure chat the proper differential pressure gauge is chosen for the range of 
velocicy heads encountered (see Section 2.2 of &PA Xethod 2 ) .  

6 . 3 . 3  Select a suitable probe liner and probe length SO that a11 traverse points 
can be sampled. For large stacks, to reduce &e length of the probe, consider 
sampling from opposite sides of the stack. . 
6 . 3 . 4  A m i n i m  of 4 5  fc3 of sample volume is required for the dekermination of 
the Destruction and Removal Efficiency (DRE) of formaldehyde from incfneracion 
systems (4Sft' is equivalent to one hour of sampling A< 0 . 7 5  dscf). Additional 
sample volume shall be collected as ecessttated by t h e  capacity of the DNPS 
reagent and analytical detection limit constraints. To dLtermine the minimull 
sample volume required, refer to sample calculations in Section 10. 

6.3.5 Determine the total length of sampling time needed to obtain the 
identified minimum volume by comparing the anticipated average sampling rate w i t h  
;he volume requirement. Allocate the same time to a l l  traverse points defined 
by EPA Xethod 1. To avoid timekeeping errors, the length of time ==pled at each 
traverse point should be an integer or M integer plus 0.5 min. 

6.3.6 In some circumstances ( e . g . ,  batch cycles) it may be necessary to sample 
f o r  shorter times at the traverse.-points and to obtain smaller gas-vollrme 
samples. In these cases, careful documentation must be maintained in order to 
allov accurate calculation of concentrations. 

6.4 ?remara t ion  of CoIleetion Tr  a b :  

6.4.1 Curing preparation and assembly of the sampling main. keep all openings 
uhere contamination can occuz covered vith reflo+ film or aluminum foil until 
just prior to assenbly or until sampling is about to begin. 

6.4.2 Place 100 mL of cleaned DNPH solution in each of the first NO impingers. 
and leave the third iqinger empty. If addicional capacity is required for high 
expected concentrations of formaldehyde in the stack gas. 200 mI. of DNPH per 
fmpinger may be used or additional impingers may be used for sampling. Transfer 
approximately 200 to 300 g of pre-weighed silica gel from its container to the 
fourth fmpinger. Care should be taken to ensure that the silica gel is not 
entrained and carried out from the knpinger during sampling. Place the silica 
gel container in a clean place f o r  later use in the sample recovery. 
Alternatively. the weight of the silica gel plus lmpinger may be determined to 
the nearest 0 . 5  g and recorded. 

6 . 4 . 3  With a glass or quartz liner. install the selected nozzle using a Vieon-A 
O-ring when stack temperatures are e 6 0 - C  (SOO'F) and a woven glass-fiber gasket 
when temperatures are higher. See APTD-0576 (Born. 1972) for details. Other 
connecting systems utilizing either 316 stainless steel or teflofl fermles may 
be used. Mark the probe vith heat-resistant tape or by some other method to 
denote the proper distance into the stack or duct for each sampling point. . 
6.4.4 Assemble the train as shovn in Figure 1. During assembly. do noc use any 
silicone grease on ground-glass joints upstream of the fmpingers. Use Tef lo+ 
tape, if required. A very light coating of silicone grease may be used on 
ground-glass joints downstream of the impingers, bur the silicone grease should 
be limited to the outer por:ion (see APTD-0576) of the ground-glass joints to 



sininire silicone grease contamination. If necessary. Teflon@ tape may be used 
to sear leaks. Connect a11 temperature sensors to m appropriate 
potentfometer/display mix. Check a11 temperrhlre sensors it ambient 
temperature. , .  

6.L.S Place crushed ice all around the Fmpingers. ._ 

6.L.6 Turn on and set the probe heating system A t  the desired operating . .  temperacure. Allov time for the temperature to stabilize. . ,  

6.5 Le ak-Check PY ocadures: , _  

6.5.1 pre-test Leak Check: 

6.5.1.1 After the sampling train has been assembled, turn on and set the probe 
heating system at the desired'operating trmperarure. Allov time for rhe 
temperature to stabilize. If A Vfton-A O-ring or other leak-free connection is 
used in assembling the probe nozzle to the probe liner. leak-check the train at 
the sampling site by plugging the nozzle and pulling a 381-am Hg (15 in Wg) 
vacuum. 

B: 
during the test. 

6.5.1.2 If an asbestos string is used. do not connect the probe to the train 
during the leak check. Instead, leak-check the train by first attaching a 
carbon-filled leak check impinger to the inlet and then plugging the inlet and 
pulling A 381-ma Hg (15 in Hg) vacuum. (A lover vacuum may be used if this lover 
vacuum is .not exceeded.during the test.) Then. connect the probe to the train and 
leak-check at about 25 am Hg (1 in Hg) vacuum. Alternatively. leak-check the 
probe vith the rest of the sampling train in one step at 3 8 1  um Hg (15 in Hg) 
vacuum. Leakage rates in excess of L Z  of,the average sampling rate or M.00057 
m'/min (0.02 cfm). whichever is less, are acceptable. 

6.5.1.3 The folloving leak check Lnstructio= for the sampling train described 
in APID-OS76  and APTD-0581 may be helpful. Start the pump vith the fine-adjust 
valve fu l ly  open and coarse-adjust valve completely closed. Partially open the 
coarse-adjust valve and slovly close the fine-adjust valve until the desired 
vacuum is reached. Do & reverse direction of the fine-adjust valve, as liquid 
will back up into the train. If the desired vacuum is exceeded, either perform 
the leak check at this higher vacuum or end the leak check. as shovn below. and 
start over. 

6.5.1.4 When the leak check is completed, first slovly remove the plug from the 
inlet to the probe. When the vacuum drops to 127 mm (5 in), Hg or less. 
immediately close the coarse-adjust valve. Svitch off the pumping system and 
reopen the fine-adjust valve. Do not reopen the fine-adjust valve until the 
coarse-adjust valve has been closed to prevent the liquid in the impingers from 
being forced backvard into the sampling line and silica gel frombeing entrained 
backvard into the third impinger. 

6.5.2 Leak Checks brine Samulfne Runs: 

6.5.2.1 If, during the sampling m. a component change (i.e., impinger) becomes 

.. 

', 
A lover vacuum may be used. prnvided that the lover vacum is not exceeded 
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necessary,  a l eak  check s h a l l  be conducted immediately a f t e r  the in t e r rup t ion  of 
sampling and before  the change is'made. The l eak  check s h a l l  be done.according 
t o  the procedure described in Sect ion  6.5.1. except t h ~ t  it a h a l l  be done at a 
vacuum g r e a t e r  than or  equal to t h e  maximum value recorded up to that poin t  i n  
the  t e s t .  If the  leakage rate is found t o  be no grea te r  than 0.00057 m3/min 
(0.02 cfm) o r  41 of the average sampling r a t e  (vhfcliever is less), the  r e s u l t s  
a r e  acceptable.  If A h igher  leakage r a t e  is obtained,- the t e s t e r  + t . v o i d  the 
sampling run. - _  ,. . 
m: 
o f  the  p o l l u t a n t  concentrat ion data generated and must'be avoided. 

6.5.2.2 Immediately a f t e r  a component change and before sampling is r e -  
i n i t i a t e d ,  a l eak  check s i m i l a r  t o  a p r e - t e s t  leak check must also be conducted. 

6.5.3 p o s t - t e s t  Leak Check: 

6.5.3.1 The 
leak  check s h a l l  be &ne v i t h  the same procedures as the p r e - t e s t  l eak  check, 
except that the  p o s t - t e s t  l e a k  check s h a l l  be conducted at a vacuum grea t e r  than 
o r  equal t o  the  m a x i m u m  va lue  reached during the sampling run. If the leakage 
rate is fovnd t o  be no g r e a t e r  than 0.00057 m3/min (0 .02 cfm) o r  42 o f  the 
average sampling r a t e  (vhichever is- less) ,  the r e s u l t s  a r e  acceptable.  I f ,  
hovever, a higher  leakage r a t e  is obtained.  t he  t e s t e r  s h a l l  record the  leakage 
r a t e  and void  the  s q l i n g  run. 

6 . 6  Samolins T r  a in  Do era  ti on: 

6.6 .1  
1 O I  of  t rue  i s o k i n e t i c ,  belov 28 L/min (1.0 cfm). 
the probe of 120' t 14'C (7.48. t 25'F). 

6.6.2 For each run, record the  data on a data shee t  such as the one shown in 
Figure 2 .  Record the  w- 
gas meter readings at the  beginning and end of each sampling time increment. vhen 
changes in f l o w  r a t e s  a r e  made, before  md a f t e r  each l eak  check. and vhen 
sampling is ha l t ed .  Take o the r  readings required by Figure 2 a t  least once at 
each sample ' po in t  during each time inczement and addi t iona l  readings vhen 
s i g n i f i c a n t  adjustments (202 v a r i a t i o n  in v e l o c i t y  head readings) n e c e s s i m t e  
addi t iona l  adjustmencs in f l o w  r a t e .  Level and zero the manometer. Because the 
manometer l e v e l  and zero may d r i f t  due t o  v ib ra t ions  and temperature changes, 
make per iodic  checks during the t raverse .  

6 . 6 . 3  Clean the s tack  access po r t s  p r i o r  t o  t he  t e s t  IM t o  e l iminate  the chance 
of sampling deposi ted mater ia l .  To begin sampling. remove the nozzle cap, ve r i fy  
t h a t  the f i l t e r  and probe hea t ing  Systems a r e  at t he  specified temperacure, and 
v e r i f y  t h a t  t he  p i t o t  cube and probe u e  properly posi t ioned.  Position the 
nozzle at t he  first t r ave r se  poin t .  vith the t i p  poin t ing  d i r e c t l y  i n t o  the gas 
stream. Immediately start  the pump and a d j u s t  the f l o v  to i s o k i n e t i c  conditions.  
Nomographs. which a i d  in the rap id  adjusrmenc of the isoklnetic sampling r a t e  
w i t h o u t  excessive computations. a r e  ava i l ab le .  Ihese nomographs a r e  designed f o r  
use vhen the  Type S p i t o t  rube c o e f f i c i e n t  is 0.84  t 0.02 and the  s tack  gas 
equivalent densicy (dry molecular ve igh t )  1s equal to 29 t 4. Ap1D-0576 d e t a i l s  
the procedure f o r  using t he  nomographs. If the s tack  gas molecular ve ight  and 

Any co r rec t ion  of t h e  sample volume by ca l cu la t ion  reduces &'e i n t e g r i t y  

A l eak  check is mandatory at the conclusion of each sampling IM. 

During the  sampling run. maintain an i s o k i n e t i c  sampling r a t e  to within 
Kaintain a temperanare around 

Be sure  to record the i n i t i a l  dry-gas meter reading. 



the pitot tube coefficient are outside the above ranges, do not ute the 
nomographs unless appropriate steps are taken to compensate for the deviations. 

6 . 6 . 0  m e n  the stack is under significant negative pressure (equivalent to the 
height of the fmpinger stem). take care to close the coarse-adjust valve before 
inserting the probe into the stack in order to prevent liquid from backing up 
through the train. If necessary, the pump may be tnhled on vith the coarse- 
adjust valve closed. 

6 . 6 . 5  When the probe is in position. block off the openings around the probe and 
stack access port t o  prevent unrepresentative dilution' of the gas StreBm. 

6.6.6 Traverse the stack cross Section, as required by EPA Hethod 1, being 
careful not to bump the probe nozzle into the stack valls vhen sampling near the 
valls or vhen removing or inserting the probe through the access port, in order 
to minimize the chance of extracting deposited material. 

6.6.7 During the test run, make periodic adjuspnents to b e p  the temperacure 
around the probe at the proper levels. Add more ice and, if necessary, sa l t .  to 
maintain a temperature of QO'C (68'F) at the silica gel outlet. Also, 
periodically check the level and zero of the manometer. 

6 . 6 . 8  A single train shall be used fir the entire sampling NII. except in cases 
vhere simultaneous sampling is required in w o  or more separate ducts or at NO 
or more different locations vithin the same duct, or in cases vhere equipment 
failure necessitates a change of trains. An additional train or additional 
trains may also be used for sampling vhen the capacity of a single train is 
exceeded. 

6 . 6 . 9  When NO or more trains are used, separate analyses of components from 
.. each train shall be performed. If multiple trains have been usad because the 

capacity of a single train vould be exceeded, first lmpingers from each train may 
be combined. and second impingers from each train may be combined. 

6.6.10 At the end of the sampling run. furn off the coarse-adjust valve, remove 
the probe and nozzle from the stack, cum off the pump, record the final dry gas 
meter reading. and conduct a pOSt-teSt leak check. Also, leak check the pitot 
lines as described in EPA Hethod 2. The lines must pass chis leak check fn order 
to validate the velocity-head data. 

6.6.11 
run vas valid or another test should be made. 

7.0 SAXPLE RECOVERY 

.. 

I .  

Calculate percent isokineticicy (see Kethod 2) to determine vhether the 

7.1 preu ararien: 

7.1.1 Proper cleanup procedure begins as soon as the probe is removed from the 
stack at the end,of the sampling period. Allov the probe to cool. When the 
probe can be handled safely, vipe off all external particulate matter near the 
t i p  of the probe nozzle and place a cap over the tip t o  prevent losing or gaining 
particulate matter. Do not cap the probe tip tightly vhile the sampling train 
is cooling because a vacuum vi11 be created, draving liquid from the i~pingers 
back through the sampling train. 
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7.1.12 Before moving the sanpl ing t r a i n  t o ' t h e  cleanup s i t e .  remove the probe 
from the sanpl ing t r a i n  and CAP t he  open o u t l e t ,  being c a r e f u l  not  t o  lose  any 
COndensdte t h a t  might be present .  Remove the umbil ical  cord from L.e last 
implnger and cap the impinger. I f  A f l e x i b l e  l i n e  is used. l e t  m y  condensed 
water o r  l i q u i d  d r a i n  i n t o  the impingers. Cap o f f  anyapen  impingar i n l e t s  and 
o u t l e t s .  Ground glass s toppers ,  T e f l o M  caps ,  o r  caps o f  o the r  i n e r t  mater ia ls  
m y  be used . to  s e a l  a11 openings. 

7.1.3 Transfer the probe and fmpinger assembly t o  an area  that is . c lean  and 
protected f r o m  wind so t h a t  t he  chances of contaminating o r  losing the sample a r e  
minimized. 

7.1.4 Inspect  the t r a i n  before  and during disassenbly.  and note any abnormal 
conditions.  

7.1.5 
f o r  cleanup as a blank. 
b o t t l e  being used and p lace  each i n  a separa te .  pre- labeled sampIe container .  

7.2 Jam1 e Containers: 

.. 

Save a por t ion  o f  all washing solutions (methylene ch lor ide ,  water) used 
Transfer  200 m L  of each so lu t ion  d i r e c t l y  f r o m  the wash 

7.2.1 .Container 1: Probe and I m  inner  Catcheg. Using a graduated cyl inder .  
measure t o  the neares t  mL, and record the  volume o f  the so lu t ion  in the  f i r s t  
three inpingers .  Al te rna t ive ly .  the s o l u t i o n  may be veighed t o  the nea res t  
0.5 g. Transfer the 
i q i n g e r  so lu t ion  f r o m  the graduated cy l inde r  into t he  d e r  f l i n t  glass b o t t l e .  
Taking care t h a t  dus: on the  outs ide of the probe or  o the r  e x t e r i o r  sur faces  does 
not get  i n t o  the  sample, c lean  all sur faces  t o  h i c h  the sample is exposed 
(including the probe ngzzle ,  probe f t t t i n g .  probe l iner ,  first impinger. and 
implnger connector) v i t h  methylene ch lo r ide .  U s e  l e s s  than 500 mL f o r  the e n t i r e  
wash (250 mL vould be b e t t e r ,  if p o s s i b l e ) .  Add the  washings t o  the sample 
container.  

Include any condensate in t he  probe i n  t h i s  determination. 
' 

7.2.1.1 Careful ly  remove the probe nozz le  and rinse the in s ide  sur face  v i t h  
methylene ch lor ide  from a wash b o t t l e .  Brush w i t h  a Teflon@ b r i s t l e  brush, and 
r in se  u n t i l  t h e  r i n s e  shovs no v i s i b l e  p a r t i c l e s  o r  yellow co lo r ,  a f t e r  which 
make a f i n a l  r i n s e  of the ins ide  sur face .  Brush and r i n s e  the ins ide  par= of 
the Svageloks f i t t i n g  with methylene ch lo r ide  i n  a sbilar way. 

7.2.1.2 Rinse the  probe l i n e r  vith methylene chlor ide.  mile s q u i r t i n g  the 
methylene ch lor ide  i n t o  the upper end of  the probe, tilt and r o t a t e  the probe so 
t h a t  all i n s ide  sur faces  will be wet ted v l t h  methylene chlor ide.  L e t  the 
mechylene ch lo r ide  d ra in  from the lower end into rhe sample container .  The 
t e s t e r  may use a funnel ( g l a s s  o r  polyethylene)  t o  a i d  i n  t r a n s f e r r i n g  the l i q u i d  
vashes t o  the conta iner .  Hold the probe 
in an inc l ined  pos i t ion .  and squirt methylene ch lor ide  i n t o  the upper end as the  
probe bmsh  is being pushed w l t h  a m i s t i n g  ac t ion  through the probe. Hold the 
sample conta iner  underneath the love r  end of  the probe, and ca tch  any methylene 
ch lor ide ,  water.  and p a r t i c u l a t e  matter. thar Is brushed from t h e  probe. . Run the  
brush through the  probe t h r e e  times o r  more.. Vith stainless s t e e l  o r  o the r  metal 
probes, run t h e  %rush through i n  the above prescr ibed manner a t  l e a s t  six times 
s ince  there  may be small crevices  in which pa r t i cu lace  matrer can be entrapped. 
R i n s e  the  brush with methylene ch lo r ide  o r  water. m d  quan t i t a t ive ly  c o l l e c t  
these washings in t he  sample container .  After the brushings,  make a final r in se  

Follov the rinse vith a Teflon@ brush. 



of  the probe a= described above. 

m: Tvo people should c l e a n  the probe i n  order t o  minimize sanple lo s ses .  
kcween sampling runs, b w h e s  must be kept clCan and f r ee  from conranination. 

7.2.1.3 Rinse the in s ide  su r face  of each of the f i r s t  th ree  impingers (and 
connecting tubing) three sepa ra t e  t imes.  Use a s d l l  por t ion  o,f methylene 
ch lor ide  f o r  each r i n s e .  and brush each surface t o  which sample i r . rxposed  v i t h  
a T e f l o M  b r i s t l e  brruh t o  ensure recovery o f  f i n e  pa r t i cu la t e  mat,ter. Vater 
,will be required f o r  the recovery of t he  impingers i n  addi t ion t o  t h e  spec i f i ed  
quanticy of methylene c h l o r i d e .  There vi11 be a t  l eas t  NO phases i n  the 
impingers. This tvo-phase mixture does not  pour wel l . . ind  a s i g n i f i c a n t  amount 
.of the impinger catch will be l e f t  on the v a l l s .  The use of  water as a r i n s e  
makes the recovery q u a n t i t a t i v e .  Make a f inal  r in se  of each sur face  and o f  the 
brush,  using both methylene ch lo r ide  and water. 

7.2.1.4 Afte r  all methylene ch lo r ide  and water washings and p a r t i c u l a t e  matter 
have been co l l ec t ed  i n  t h e  sample con ta ine r ,  t igh ten  the l i d  so that so lven t ,  
v a t e r ,  and DKPH reagent vi11 n o t  l e a k  o u t  when the container is shipped t o  the  
laboratory.  Xark t h e  h e i g h t  of  the f l u i d  l eve l  t o  determine whether leakage 
occurs during t r anspor t .  Sea l  t he  conta iner  vith Tef lo f l  tape.  Label t he  
container  c l e a r l y  t o  i d e n t i f y  its con ten t s .  

7.2.1.5 If the  f i r s t  p.10 impingers a r e  t o  be analyted separa te ly  t o  check f o r  
breakthrough. separa te  the  conten ts  and r inses  of the NO impingers i n t o  
ind iv idua l  conta iners .  Care must be taken t o  avoid physical carryover f r o m  the 
f i rs t  impinger t o  t he  second. The formaldehyde hydrazone is a s o l i d  which f l o a t 5  
and f r o t h s  on top of the impinger so lu t ion .  Any physical carryover of co l l ec t ed  
moisture i n t o  the second impinger will i nva l ida t e  a breakthrough assessment. 

7.2.2 Container 2: Sarnvle Blank. Prepare a blank by using an amber. f l i n t  g l a s s  
container  and adding a volume of DNPH reagent  and methylene ch lor ide  equal  t o  the  
t o t a l  volume in  Container 1. Process the  blank i n  the same manner as Container 
1. 

7.2.3 Container 3: S i l i c a  G e l .  Note t h e  co lor  o f  the ind ica t ing  s i l i ca  ge l  t o  
determine whether it has been completely spent and make a no ta t ion  of i t s  
condi t ion.  The impinger conta in ing  the s i l i c a  gel  may be used as a sample 
t r anspor t  conta iner  with bo th  ends s e a l e d  vith t i g h t l y  f i t t i n g  caps o r  plugs.  
Ground-glass s toppers  o r  Teflone caps may be used. The si l ica g e l  Fmpinger 
should then be labe led ,  covered v l t h  aluminum f o i l ,  and packaged on i c e  f o r  
t r anspor t  t o  the labora tory .  If the s i l i c a  g e l  is removed from the Lmpinger, t he  
t e s t e r  may use a funnel t o  pour the  s i l i c a  ge l  and a rubber policeman t o  remove 
the s i l i c a  ge l  from the lmpinger. I t  is n o t  necessary t o  remove the s m a l l  amount 
of dust p a r t i c l e s  t h a t  may adhere t o  t h e  h p i n g e r  w a l l  and a r e  d i f f i c u l t  K O  
remove. Since the gain i n  weight is t o  be used f o r  moisture ca l cu la t ions .  do no t  
use water o r  o the r  liquids t o  t r a n s f e r  t h e  silica gel .  If a balance is avai lab le  
i n  the  f i e l d ,  the spent  s i l i ca  ge l  (or s i l ica  ge l  plus  impinger) may be veighed 
t o  the nea res t  0 .3  g. 

7.2.0 Sample containers  should be p laced  i n  a cooler ,  cooled by although not i n  
concact with i c e .  Sample con ta ine r s  mus~ be placed v e r t i c a l l y  and, s ince  they 
a re  glass, protec ted  from breakage cu r ing  shipment. Samples should be cooled 
during shipment so they vi11 be rece ived  cold ar the laboratory.  

, .  
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3.0  CALIBRATION 

8.1 E;sb e No::ls: Probe noz:les s h a l l  be c a l i b r a t e d  before  t h e i r  i n i t i a l  use 
i n  &e f i e l d .  Using a micrometer', measure the  in s ide  diameter of the nozzle to 
the nearest  0.025 nun (0.001 in). Xake measurements .it t h ree  separa te  places 
~ C I O S S  the diameter and obta in  the  average of the measyrements. The difference 
beween the high and lov ncnbers s h a l l  no t  exceed 0 .1  mm (0.00k in>. Lhen the 
noszles become nicked o r  corroded, they s h a l l  be replaced and ca1,ibsated before 
use.  Each nozzle m u t  be pellnanently and uniquely i d e n t i f i e d .  '. . . ,  ' 
8.2 p i t o r  tube: The m e  S p i t o t  tube assembly s h a l i  ,be c a l i b r a t e d  according 
t o  the procedure out l ined  i n  Sect ion 4 of EPA Xethod 2 .  o r  assigned a nominal' 
c o e f f i c i e n t  of 0.81 i f  i t  is no t  v i s i b l y  nicked o r  corroded an.d if it meets 
design and intercomponent spacing s p e c i f i c a t i o n s .  

8.3 Bet t r ine  svs tea :  

8.3.1 Before its i n i t i a l  use in  t i e  f i e l d ,  the metering system s h a l l  be 
ca l ib ra t ed  according t o  the procedure ou t l ined  i n  M"D-0576.  Instead of 
physical ly  ad jus t ing  the dry-gas meter d i a l  readings t o  correspond t o  the  vet- 
t e s t  meter readings.  c a l i b r a t i o n  f a c t o r s  may be used t o  c o r r e c t  the gas meter 
d i a l  readings mathematically t o  t h e  proper values .  Before c a l i b r a t i n g  the 
metering system, it is suggested t h a t  a leak  check be conducted. For  metering 
systems having diaphragm p-s. t he  normal l eak  check procedure will not  de tec t  
leakages v i t h i n  the ?ump. For these cases ,  t he  following l eak  check procedure 
will apply: A: 
the end of t he  run. take the  d i f fe rence  of t h e  measured we t - t e s t  and dry-gas 
meter volumes and divide the  difference by 10 t o  g e t  the l eak  r a t e .  The l eak  
r a t e  should not  exceed 0.00057 ma/min (0.02 cfm). 

make a ten-minute c a l i b r a t i o n  run a t  0.00057 ma/min (0.02 c f s ) .  

.. 8.3.2 After  each f i e l d  use.  check t h e  c a l i b r a t i o n  of t he  metering system by 
performing three  c a l i b r a t i o n  runs a t  &.s ingle  intermediate  o r i f i c e  s e t t i n g  (based 
on the previous f i e l d  t e s t ) .  Set  t he  vacuum a t  t he  maximum value reached during 
the t e s t  s e r i e s .  To ad jus t  t he  vacuum, i n s e r t  a valve beraeen the  w e t - t e s t  meter 
and the i n l e t  of the metering system. Calculate  the average va lue  of the 
c a l i b r a t i o n  f a c t o r .  If the c a l i b r a t i o n  has  changed by more than 5 2 ,  r e c a l i b r a t e  
the meter over the f u l l  range of o r i f i c e  s e t t i n g s ,  a s  ou t l i ned  i n  hETD-0576. 

8.3.3 J,eak check of meterine s vstcq:  The po r t ion  of the sampling t r a i n  from &e 
pump t o  the o r i f i c e  meter ( s ee  Figure 1) should be leak-checked p r i o r  t o  ini t ia l  
use and a f t e r  each shipment. Leakage a f t e r  the pump w i l l  r e s u l t  i n  less volume 
being recorded than is a c t u a l l y  sampled. U s e  the fo l lov ing  procedure: Close the 
main valve on the meter box. I n s e r t  a one-hole rubber s topper  w i t h  rubber tubing 
at tached into the o r i f i c e  exhaust pipe.  Disconnect and vent  the lov s i d e  of  the 
o r i f i c e  manometer. Close o f f  the l o v  s i d e  o r i f i c e  tap.  Pressur ize  the system 
t o  13 - 18 cm ( 5  - 7 i n )  water column by bloving i n t o  the rubber tubing. Pinch 
o f f  the  tubing and observe the manometer f o r  1 min. A loss of pressure  on the 
manometer i nd ica t e s  a leak i n  the meter box. Leaks must be cor rec ted .  

m: If the dry-gas-meter c o e f f i c i e n t  va lues  obtained before  and a f t e r  a t e s t  
s e r i e s  d i f f e r  by > S I ,  e i t h e r  the t e s t  s e r i e s  m u s t  be voided o r  ca l cu la t ions  f o r  
t e s t  s e r i e s  must be performed using whichever meter c o e f f i c i e n i  value ( i . e . ,  
before o r  a f t e r )  gives the love r  va lue  of t o t a l  sample volume. 



8 . L  Probe heate:: The probe hea t ing  system must be c a l i b r a t e d  before its 
i n i t i a l  use i n  the f i e l d  according to the procedure ou t l ined  in QTD-0576. 
Probes construcred according to AITD-0581 need not be c a l i b r a t e d  if the  
c a l i b r a t i o n  c u n e s  in APTD-0576 a r e  used. 

8.5 I e w e r a t u r e  eauees: Each thermocouple must be pemanent ly  and uniquely 
marked on the cas t ing .  A l l  mercury-in-glass reference thermometers must confom 
to ASM E - 1  63C or  63F s p e c i f i c a t i o n s .  Thermocouples should be c a l i b r a t e d  i n  the  
laboratory v i t h  and v i t h o u t  the  use of extension leads.  If exten$on leads a re  
used in the f i e l d ,  the  thermocouph readings at ambient air  t e m p e r a w e s .  vith 
and v i thou t  the ex tens ion  l ead ,  must be noted md recorded. Correction is 
necessary if t h e  use o f  an extension l e a d  produces a change >1.5%. 

8 . 5 . 1  For the  thennocouples used to 
me:s*ur: the temperature of t he  gas leav ing  the Fmpinger t r a i n .  th ree-poin t  
ca l ib ra t ion  at i c e  v a t e r .  room air ,  m d  b o i l i n g  water t e m p e r a w e s  is necessary. 
Accept t he  thermocouples only  i f  the readings at all three t e m p e r a w e s  agree to 
t 2 ' C  (3.6.F) vi th  those of &e absolu te  va lue  of the reference thermometer. 

8 . 5 . 2  Probe and s t ack  thermocouule: For the thermocouples used to i nd ica t e  the 
probe and s t a c k  temperatures,  a t h ree -po in t  ca l fbra t ion  at i c e  water,  bo i l ing  
v a t e r ,  and h o t  o i l  ba th  t e m p e r a w e s  mut be performed. Use of 1 po in t  a t  room 
a i r  temperature is recommended. !fhe.'thermometer and thermocouple must agree to 
v i t h i n  1.52 at each of t h e  c a l i b r a t i o n  po in t s ,  A ca l ib ra t ion  curve (equation) 
may be constructed ( ca l cu la t ed )  and t h e  Qra extrapolated to cover rhe e n t i r e  
temperature range suggested by the m a n u f a c w c r .  

8.6 $aremeter: A d j u s t  the barometer i n i t i a l l y  and before each t e s t  s e r i e s  t o  
agree to v i t h i n  22.5 mm Hg ( 0 . 1  in Hg) of  the mercury barometer o r  t he  corrected 
barometric pressure  value repor ted  by a nearby National Veather Service S ta t ion  
(same a l t i t u d e  above s e a  level). 

8.7 F-: Cal ib ra t e  the  triple-beam balance before  each t e s t  
s e r i e s ,  using Class S scandard ve ights .  The veights  must be vithin ~ 0 . 5 %  o f  the 
standards, o r  the  balance must be ad jus t ed  to meet these 1Fmits. 

9 .0  CAUSULATIONS 

Carry out  ca l cu la t ions .  r e t a i n i n g  a t  least  one ex t ra  decimal f i g u r e  beyond t h a t  
of the acquired data. 

9 . 1  Calculat ion of To ta l  Formaldehvde: 

To determine the  t o t a l  formaldehyde in mg. use the  folloving equation: 

Lwine e r  and drv-pas meter thermoeouulcq : 

Round o f f  f i g u r e s  a f t e r  final ca lcu la t ion .  
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Total mg forsaldehyde - C, x V x DF x 

([g/mole aldehyde]/[g/mole DHPH derivative11 x 

lo-’ mg/pg 

vhere: 

Cd - measured concentration of DWH-formaldehyde derivative. pW+ 

. 
-.  “ .  

V - organic extract volume. mL 

DF - dilution factor 

9.2 Drm aldehvde Concentration in s tack naq: 

Determine the formaldehyde concentration Fn the stack gas using the folloving 
equation: 

c, - K [total formaldehyde, mg] / ,Vm(,u) 

where : 

K - 35.31 ft’/m’ if is expressed in English d t s  

- 1.00 m 3 / d  if Vm(,td, is expresseC in metric w i t s  

VP(.rro - volume of gas sample as measured by dry gas meter. corrected to 
standard conditions, dscm (dscf) 

9.3 Average Dry Cas Meter Temperawe and Average Orifice Pressure Drop are 
obtained from che data sheet. 

9.0 9rv Gas Volume: Calculate Vm(s+d, and adjust for leakage. if necessary, 
using the equation in Section 6.3 of EPA Method 5. 

9.5 Volume of Vatcr Vauor and Hoisture Conten?: Calculate the volume of water 
vapor and moisture content from equations 5-2 and 5-3 of EPA Herhod 5. 

10.0 DETWIINATION OF VOLUKE IO BE SAWLED 

To determine the minimum sample volume to be collected, use the following 
sequence of equations. 

10.1 From prior analysis of the vaste feed, the concenrration of formaldehyde 
(TOM) inrroduced into che combustion system can be calculated. The degree of 
destruction and removal efficiency that is required is used to determine the 
m a x i m  amount of F O M  alloved to be present in the effluent. This amount may 
be expressed as: 



m q  fisr - 
[ (vr) (FORM, conc) (100 - XDRE) ] / 100 

here: 

VF - mass f l o w  rate of vaste feed per h. g/h (lb/h)- 

FORn, - 
DRZ - percent Destruction and Removal Efficiency required 

. .  

Concentration of FURK <a Z) introduced into the combustion process . .  , .  

Max FUR!! - mass f l o v  rate ( g / h  [lb/h]) of FURX emitred from the combustion 
source 

10.2 The average discharge concentration of the roRn in the effluent gas is 
determined by comparing the Kax FORM w i t h  the volumetric f l o v  rate being 
exhausted from the source. Volumerric f l o v  rate data are available as a result 
of preliminary =A Xethod 1 - 4 determinations: 

Kax FORM, conc - [Xax FOF'.X, Mass 1.7 DV,IL(,u, 
' .. vhere: 

DV.tIc.u, - volumerric f l o v  rate of exhaust gas. dscs (dscf) 

FURK, conc - anticipated concentration of the FORU in the exhaust gas stream, 
g/dsun (lb/dscf) 

10.3 In raking this calculation, it is recommended that a safety margin of at 
. least ten be included. 

[ut, X 101 /[FOR% - V a c  

where: 

L D h  - detectable amount of FORM in entire sampling train 

V,, - minimum dry standard volume to be collected a t  dry-gas meter 

1 O . L  The folloving analytical detection limits and DNPH Reagent Capacity (based 
on a total volume of 200 mL in two fmpingerr) must also be considered in 
determining a volume to be sampled. 
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Tab18 2. Insrrumant Oececrion L i m i t s  and Reagent Capacity for Formaldehyde 
A N l y s i s ~  

Analyte Detection Limit, p p b 4  . Reagent Capacity, p p w  

formaldehyde 
acetaldehyde 
aczolein 
acerone/propionaldehyde 
bucyraldehyde 
methyl ethyl kecone 
valeraldehyde 
isovaleraldehyde 
hexaldehyde 
benzaldehyde 
o-/m-/p-:olualdehyde 
dime thylbenzaldehyde 

1.8 
1.7 
1.5 
1.5 
1.5 
1.5 
1.5 
1 . b  
1.3 
1.G 
1.3 
1.2 

66 
7Q 

-75 

79  
79  

. ?5 

ah 
ab 
aa 
a4 
8 9  
93 

Oxygenated compounds in addition to formaldehyde are included for comparison 
extension of the methodology to other  compomds is possible. w i t h  fomaldehyde; 

Detection 1imi :s  are determfned in-solvenr. These values therefore represent 
the optimum capabilicy of :he methodology. 

11.0 QUALITY CONTXOL 

11.1 Sanmling: See EPA Hanual 600/4-77-027b for Xethod 5 quality control. 

' 11.2 Mal vsiq: The qualicy assurance program required for this method includes 
the analysis of field and method blanks. procedure valldatfons, and analysis of 
field spikes. 'Ihe assessment of combustion data and positive identification and 
quantitation of formaldehyde are dependenr on the integriry of the samples 
received and the precision and accuracy of &e analytical methodology. Q U d i q  
Assurance procedures for this method are designed to monitor the performance of 
the analytical methodology and to provlde the required information to take 
corrective action if problcms are observed in laboratory operations or in field 
sampling activiries. 

11.2.1 Field Blanks: Field blanks must be submitted vith the samples collected 
at each sampling site. The field blanks include the sample'bottler containing 
aliquots of sample recovery solvents, methylene chloride and vater, and unused 
DNPH reagent. At a minimum. one complete sampling train Vi11 be assembled in the 
field staging area, taken to the sampling area, and leak-checked at ehe beginning 
and end of the testing (or for the same total d e r  of times as the actual 
sampling train). The probe of the blank trafn must be heated during the sample 
test. The train vi11 be recovered as if it were an rctual.tcst sample. No 
gaseous sample will be passed through &he B l a n k  sampling train. 

11.2.2 Herhod 'Xlankx: A method blank must be preparid for each set of 
analytical operations, to evaluate conramination and artifacts thac can be 
derived from glassvare, reagents, and sample handling in the laboratory. 

-. .- 
?,A 1, 



11.2.3 Ffeld S u l k :  A field spike is performed by introducing 200 pL of the 
Field Spike Standard into an inrpinger contrinfng 200 m l  of DNPH solution. 
Standard impinger recovery procedures u e  followed and the field spike sample is 
r e m e d  to the 1AbOr.tOry for rnalysir. The field cpika is used as A check on 
field handling and recovery procedures. A n  aliquot of.che'field spike standard 
is  retained in the  laboratory for derivatizrtion m d  comparative analysis. 

12.0 l E l 3 O D  PERFORWCE 

12.1 Hethod Dcrformdnce evaluation: The folloving expected method'performance 
parameters for precision. accuracy, and detection limikr a r e  provided in Table 
3. 

.. .. . :. 
.. 

Table 3. Expected Uethod Performance for Formaldehyde 

Parameter Recision aAccuracf Detection limit' 

Hatrix: Dual i152 FS'D t20Z 1.5 x lo-' lb/ft '  
(1.8 ppbv) i 

trains ., 
._  

Relative percent difference l i m i t  for dual trains. 
Limit for field spike recoveries. 
The lover reporting limit having less than If; probability of false positive ' 
detection. 

,:- 

0-38 

1 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I '  
I 
I 

c---' 

U 

0-39 



- c 
3 

5 

I 

0-40 

0 
I 
I 
I 
I 
I 
I- 
I 

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

i 



1 

a 
11 
.I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 

! 

.I I 

i 

L 

\ 

Environmental rrorecnon Agency 

-00 25A-DEIERSIliAIION OF TOTAL GAS- 
EOUS ORGANIC CONCRiTXAllON USXXG A 
FLAMZ IONIUTION ANAL- 

1. Applicability and Frinciple 
1.1 Applicability. This method applies to 

me messurement of total gaseous organic 
concentration of vapors consisting primarily 
of alkanes. alkenes, and/or arenes (aromatic 
hydrocarbons). The concentration is ex- 
pressed in terms of propane (or other appro- 
priate organic calibration gas) or in terms of 
arbon  

1.2 Principle. A gas sample is extracted 
from the source through a heated sample 
line. if necwary. and glass fiber filter to a 
flame ionization analyzer (FIA). Results are 
reported as volume concentration equiva- 
lents of the calibration gas or as carbon 
equivalents. 
2. D@nitions 
2.1 Measurement System. The total 

equipment required for the determination 
of the gas concentration. The system con- 
sists of the following major subsystems: 
2.1.1 Sample Interface. That portion of 

the system that is used for one or more of 
the folloalnp: sample acquisition. sample 
Wssportation sample conditioning. or pro- 
tection of the analyzer from the effects of 
the stack effluent. 

2.1.2 Organic Analyzer. That portion of 
the system that senses organic concentra- 
tion and generates an output proportional 
ta the gas concentration. 

2.2 Span Value. The upper limit of a gas 
concentration measurement range that is 

r I .  vu, npp. A, main. L;)A 

specified for affected source categories in 
the applicable part of the regulations. The 
span value is established in the applicable 
regulation and Is usudly 1.5 to 2.5 times the 
applicable emission limlt. If no span vSue is 
provided. use a span value equivalent to 1.5 
to 2.5 times the expected concentration. Far 
convenience, the span value should corre- 
spond to 100 percent of the recorder scale. 

2.3 Calibration Gas. A known concentra- 
tion of a gas in an appropriate diluent gss. 

2.4 Zero Drift. The difference in the 
measurement system response to a zero 
level calibration gas before and after a 
stated period of operation during which no 
unscheduled maintenance, repah. or adlust- 
ment took place. 

2.5 Calibration Drift. The difference in - ~ 

the measurement system response to a mid- 
level calibration gas before and after a 
stated period of operation during which no 
unscheduled maintenance, repair or adlust- 
ment took place. 

2.6 Response Time. The time interval 
from a step change in pollutant concentra- 
tion at the inlet to the emission meanue- 
ment system to the time at  which 95 per- 
cent of the corresponding f ina l  value is 
reached as displayed on the recorder. 

2.7 Calibration Error. The difference be- 
tween the gas concentration indicated by 
the meanrrement system and the known 
concentration of the calibration gas. 
3. Appamtlu  
A schematic of an acceptable me- 

ment system is shown in Figure 25A-1. The 
essential components of the measurement 
system are described below: 

HEATED 
IAYPLE \ 

ORGAWC 
ANAI.YZEH 

HtC:OH~EH 
I\ n - A N 0  

PARTICULATE 
CAI I U R A l l O N  t lLTER 

L W I  E VALVE 

n i u y  

1001 
n.. n 7 



3.1 Orginlc Concentratidn Analyzer. A 
flame ionlzation analyzer (FIA) capable of 
meeting or exceeding the specifications in 
this method. 
3.2 Sample Probe. Stainless steel. or 

equivalent. three-hole &e type. Sample 
holes shall be 4 mm in dlameter or smaller 
and located at 16.7. 50. and 83.3 percent of 
the equlvalent stack diameter. Altemative- 
ly. a shgle openhg.probe may be used so 
that a gas sample Is collected from the cen- 
trally located 10 percent area of the stack 
cross-section. 
3.3 Sample m e .  Statnlw steel or 

Teflon. tubing to transport the sample gas 
to the analyzer. The sample line should be 
heated, if necessary. to prevent condensa- 
tion in the line. 

3.4 Callbration Valve Asembly. A three- 
way valve assembly to direct the zero and 
calibration gases to the analyzers Is recom- 
mended. Other methods. such as quick-con- 
nect lines, to route calibratlon gas to the 
analyzers are applicable. 
3.5 Particulate Filter. ~n in-stsck'or an 

out-of-stack glass fiber fIlter Is recommend- 
ed ti exhaust gas particulate loading Is sig- 
nificant. An out-of-stack fflter should be 
heated to prevent a n y  condensation. 
3.6 Recorder. A stripchart recorder, 

anslog computer. or dlgltal recorder for re- 
cording measurement data. The mtnlmum 
data recordlng requlrement Is one measure- 
ment value per mlnute. Note: This method 
la often applied in highly explosive a r e s  
Caution and care should be exercised in 
choice of equipment and Installation. 
4. Culfbmtion and Othm Ga.m 

Gases used for callbrations. fuel, and com- 
bustion air (If required) are contained In 
compressed gas cylinders. Preparation of 
calibration gases shall be done according to 
the procedure in Protocol No. 1. llsted in 
Reference 9.2. Addltionally. the manufac- 
turer of the cylinder should provide a rec- 
ommended shelf llfe for each callbration gas 
cyllnder over which the concentration does 
not change more than 2 2  percent from the 
certified value. For callbration gas values 
not generally available (Le.. organics be- 
tween l and 10 percent by volume). alterna- 
tlVe methods for preparing calibration gas 
mixtures. s w h  as dilution systems. may be 
Used with prior approval of the Adrdnls t ra-  
tor. 

Calibration gases usually consist of pro- 
Pane in air or nitrogen and are determined 
in terms of the span value. Organic com- 
Pounds other than propane can be used fol- 
lowing the above guidelines and making the 
appropriate corrections for response factor. 

Mention of trade names or specific prod- 
ucts does not constitute endorszment by the 
Environmental Protection Agency. 

4.1 Fuel. A 40 percent BJ60 percent Be 
or 40 percent HJ60 percent N. gas mixture 
Is recommended to avoid an oxygen SYner- 
glsm effect that reportedly  occur^ When 
oxygen concentration varies stgnificantlj 
from a mean value. 
4.2 Zero Gas. High purity air with 1- 

than 0.1 parts per million by volume (ppmv) 
of organic material (propane or carbon 
equivalent) or lw than 0.1 percent of the 
span value. whichever is greater. 
4.3 Low-level Calibration Gas. An orgar& 

callbration gas with a concentration equiva. 
lent to 25 to 35 percent of the appllcable 
span value. 
4.4 Mid-level Calibration Gas. An organic 

d b r a t i o n  gas with a concentration equiva- 
lent to 45 to 55 percent of the auullcable .. ~. 
span value. 
4.5 High-level Calibration Gas. An organ. 

IC calibration gas with a concentration 
equivalent to 80 to 90 percent of the appli- 
cable span value. 
5. Mewurement System Performance Speci- 
fications 
5.1 Zero Drift. Less than e3 percent of 

the span value. 
5.2 Calibration Drift. Less than 1 3  per- 

cent of span value. 
5.3 Calibration Error. Less than *5 per- 

cent of the calibration gas value. 
6. FuzLwt Repamtiom 
6.1 Selection of Sampling Site. The loca- 

tion of the sampllng site ls generally sped- 
fled by the appllcable regulation or purpose 
of the test: Le.. exhaust stack, inlet line. ete 
The sample port shall be located at le& 1.5 
meters or 2 equivalent dlaineters upstream 
of the gas discharge to the atmosphere. 

6.2 Locatlon of Sample Robe. Install the 
sample probe so that the probe ls c e n W  
located in the stack. pipe. or duct and k 
sealed tightly a t  the stack port connection 
6.3 Measurement System Prepsrstion 

Prior to the emission test. assemble the 
measurement system following the manu- 
facturer's written Instructions in preparing 
the sample interface and the organic ana- 
lyzer. Make the system operable. 

F'IA equipment can be calibrated for 
almost any range of total organics concen- 
tratiors. For high concentrations of 0- 
l a  (>1.0 percent by volume as propane) 
modlfications to most commonly available 
analyzen are- necessary. One accepted 
method of equipment modiflcation is to d e  
cre3se the size of the sample to the anal@er 
through the use of a smaller diameter 
sample capillary. Direct and continuous 
measurement of organic concentration is a 
necwary consideration when d e t e d g  
any modification design. 
6.4 Calibration Error Test. Immediately 

prior to the test series. (within 2 hours Of 
the staf .  of the test) introduce zero ga5 and 
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high-level calibration gas at the calibration 
valve assembly. Adjust the analner output 
to the appropriate levels, if necessary. Cal- 
culate the predicted response for the low- 
level and mid-level gases based on a linear 
response llne between the zero and high- 
level responses. Then introduce low-level 
and mid-level calibration gases successively 
to the measurement system. Record the an- 
alyzer responses for low-level and mid-level 
calibration gases and determine the differ- 
ences between the measurement system re- 
sponses and the predicted responses. These 
differences must be less than 5 percent of 
the respective calibration gas value. If not. 
the measurement system is not acceptable 
and must be replaced or repaired prior to 
testing. No adjustments to the measurement 
system shall be conducted after the calibra- 
tion and before the drift check (Section 7.3). 
If adjustments are necessary before the 
completion of the test series. perform the 
drift checks prior to the required adjust- 
ments 'and repeat the calibration following 
the adjustments. If multiple electronic 
ranges are to be used, each additional range 
must be checked alth a mid-level calibration 
gas to verify the multiplication factor. 

6.5 Response Time Test. Introduce zero 
gas into the measurement system at the 
cslibration valve assembly. When the 
system output has stabillzed. switch quickly 
to the high-level calibration gas. Record the 
time from the concentration change to the 
measurement system response equivalent to 
95 percent of the step change. Repeat the 
test three times and average the results. 
7. Emission Measurement Test Procedurr 

7.1 Organic Measurement. Begin sam- 
pling a t  the start of the test period, record- 
iug time and any required process informa- 
tion as appropriate. In particular. note on 
the recording chart periods of process Inter- 
ruption or cyclic operation. 

7.2 Drift Determination. Immedi8tely 
followlng the completion of the test period 

duce the zero and mid-level calibration 
gases, one a t  a time. to the measurement 
system at the calibration valve assembly. 
(Make no adjustments to the measurement 
system until aiter both the zero and calibra- 
tion drift checks are made.) Record the ana- 
lyler response. Lf the drift values exceed the 
specified HmIts. invalidate the test results 
preceding the checlr and repeat the test fol- 
lowing corrections to the measurement 
system. Alternatively. recalibrate the test 
measurement system as in Section 6.4 and 
report the results using both sets of calibra- 
tion data (Le.. data determined prior to the 
test period and data determined following 
the test period). 
8. Organic Concentnation Colclrlationr 

Determine the average organic concentra- 
tion in terms of ppmv as propane or other 

and hourly during the test period, reintro- 

calibration gas. The average shall be deter- 
mined by the integration of the output re- 
cording over the period specified in the ap- 
plicable regulation. 

If results are required in terms of PPmv as 
carbon, adjust measured concentrations 
using Equation 25A-1. 

C.=K C-.- EQ. 25A-1 

Where: 
C,=Organic concentration as carbon. UDmV. 
C,.,=Organic concentration as measured. 

K=Carbon equivalent correction factor. 
uumv. 

K = 2  for ethane. 
K-3 for propane. 
K = 4  for butane. 
K=Appropriate response factor for other 

organic calibration gases. 
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APPENDIX P 

CALCULATION EQUATIONS 



METHOD t 
C . ~ C U L A T I O N  EOUATIONS 

*Alternate equations for calculating moisture content from wet bulb and dry bulb data. 

03229PC;~TAC~W~ETHOONEQ. 15 
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SYiMBOLS 

Cross Sectional area of stack. SQ. FT. 

Cross sectional area of nozzle, SQ. fT. 

Water vapor in ?as stream. proportion by volume 

Pitot tube coefficient, dimensionless 

Concentration of particulate marter in stack gas, wet basis, GWACF 

C o n c e n t d o n  of particulate maner in stack gas, dry basis, corrected to standard 
conditions, GRDSCF 

Excess air, percent by volume 

Dry test meter conection factor, dimensionless 

Specific gravity (relative to air), dimensionless 

Isokinetic variation, percent by volume 

Molecular weight of stack gas, dry basis, p/g - mole. 

Mass flow of wet flue gas, LB/HR 

Particulate mass flow, LB/HR 

Molecular weight of s a c k  gas, wet basis, g/g mole. 

Total amount of particulate matter collected, g 

Atmospheric pressure, IN. HG. (uncompensated) 

Stack static gas pressure, IN. WC. 

Absolute pressure of stack gas, IN. HG. 

Standard absolute pressure, 19.92 IN. HG. 

Acmal volumetric stack gas flow rate. ACFM 

Dry volumetric stack gas flow rate corrected to standard conditions, DSCFM 

Relative humidity. % 

032294-C:5TACi(\WmMETHODS5-EQ. I5 
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c 
1 i 

B 
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P 

Dry bulb temperature of stack gas. "F 

Wet bulb temperature of stack gas, "F 

.Absolute avenge dry gas meter temperature, "R 

Absolute average stack temperature. "R 

Standard absolure temperature, 52s "R (68 OF) 

Total sampling time. min. 

Total volume of liquid collected in impingen and silica gel, ml 

Volume of gas sample as measured by dry gas meter, CF 

Volume of gas sample measured by the dry gas meter corrected to standard 
conditions, DSCF 

Volume of water vapor in the gas sample corrected to standard conditions, SCF 

Average actual stack gas velocity, FTISEC 

Vapor pressure at Tdb, N. HG. 

Vapor pressure at T,, M. HG. 

Average pressure differential across the orifice meter, M. WC. 

Velocity pressure of stack gas, IN. WC. 

Dry test meter conection coefficient, dimensionless 

Actual gas density, LBIACF 

03229hC:\SlACK\WPIMETHOON-EQ. 1 5 
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*Ern00 3 
CALCLLXTION EOUATIONS 

100(%0. - 0.5% CO) 

Md = 0.44(%COt) + 0.32 (%O,) + 0.28 (SN, + %CO) 

M ,  = Md ( I  - E,) + 0.18 E, 

03229eG:ISTAC~WPVVrETHODSS-iQ. 1 5 
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&GTHOD 5 
C.4LCULATION EOUATIONS 

- 
P, - AHl13.6 

%ms) 
Vm,m = 17.65 V ,  y ( ) 

V4d = 0.0472 V,, 

15.43 Mp c, = 

(n iJ ,  = 8.5714 x IO-' C, Qr,d 
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CALCULATION EOUATIONS 

METHOD 7 

iM C, = 6.143 x - 
“mcn4 

2090 cp  
E =  

20.9 - 3. *: 

C, (GWDSCF) = 7000 C, 

C, (MG/DSCiM) = 1.60186 x lo’ C, 

C, @pm-dry) = 8.37552 x IO6 C, 

- 
E’ - 3 

I1 4 

+ ‘20.9 - E’ o, C, @pm-3% 0,) = 8.37552 x lo6 C, [ 1 

MC 
100 

C, @pm-wef) = 8.37552 x lo6 C, (1 - -) 

P-7 



C, (GRIDSCF) = 

C, (MGIDSCM)= 

C, (ppm-3% 0,) - 
C, (ppm-wet) - 

SYMBOLS 

Average oxygen content in flue gas, % viv 

Concentration of nitrogen oxides in flue gas, dry basis, corrected to standard 
conditions, LBDSCF 

Concentration o f  nitrogen oxides in flue gas, dry basis, corrected to standard 
conditions, GFUDSCF 

Concentration o f  nitrogen oxides in flue gas, dry basis, corrected to standard 
conditions, iLIG/DSCM 

Emission factor, LB/1 06BTU 

F-Factor for given fuel type, DSCFllO'BTU 

Mass o f  nitrogen oxides as nitrogen dioxide in gas sample, ug 

Moisture content of flue gas, % 

Final absolute pressure in flask, IN. HC 

Initial absolute pressure in flask, IN. HC 

Concentration of.nitrogen oxides in flue gas, dry basis, (v/v), 
PPm 

Concentration of nitrogen oxides in flue gas, dry basis, corrected to 3% 0,, 
(v/v) ppm 

Concentration of nitrogen oxides in flue gas, wet basis, (v/v), 
PPm 

Final absolute temperature in flask, O R  

Initial absolute temperature in  flask, O R  

Volume of flask and valve, cc 

Sample volume at standard conditions, dry basis, cc 
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CALCULATION EOUATIONS 

METHOD I O  

CO.PPM.DRY = CO,, - f ree ,  dry, avg (1 - CO,, d/lOO) 

CO'PPM.WET = CO'PPM'DRY ( 1  - MC/100) 

GNDSCF = 5.0885 X lo-' (C0,PPMDRY) 

mgldscm = 1.165 (CO.PPM9RY) 

2.9857 x lo-' F, ( G W D S C n  
20.9 - 02. 

E =  

where: 

COcOz - f ree ,  d m  avg 

- - average of two determinations of carbon monoxide on a dry, CO, - free 
integrated flue gas sample reported in ppm by volume 

carbon dioxide concentration of flue gas on a dry percent by volume basis 

oxygen concentration of flue gas on a dry percent by volume basis 

co,. d 
- - 

- - 
'2, d 



- - IMC 

CO.PPM,DRY = 

C0.PPM.NET = 

GWDSCF 

mg/dscm 

m 

Q,. d 

E 

Fd 

moisture content of flue gas on a percent by volume basis 

carbon monoxide concentration in ppm by volunie on a dry basis 

carbon monoxide concentration in ppm by volume on a wet or actual basis 

concentration of carbon monoxide in flue gas on a grains per dry standard cubic 
foot basis (68 OF, 29.92 M. HG.) 

concentration of carbon monoxide in flue gas on a milligrams per dry standard 
cubic meter basis (60 O F ,  29.92 IN. HG.) 

emissions or mass rate of carbon monoxide on a L B / M  basis 

volumetric flow rate of flue gas in dry standard cubic feet per minute 

emission factor of carbon monoxide in pounds of ca'rbon monoxide emitted per 
million BTU heat input (LB/MMBTU) 

F-Factor of respective fuel in dry standard cubic feet of exhaust gas at 0% 
oxygen per million BTU of heat input @SCFIMMBTU) 

G:\STACK\W\METHODS\EQ.MlO 
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PPM.WET 

GRfDSCF 

mg/dscm 
m 
where: 

PPM.DRY 

PPMWET 

MC 

GRfDSCF 

CALCULATION EOUATIONS 

Chromotrooic Acid Method for Formaldebvde 

mass of formaldehyde in total sample in ug 

mass of formaldehyde in aliquot in ug 

volume of total sample in cc (500 cc normally) 

volume of aliquot taken for analysis in cc 

0.0283 m, 
vu* 
PPM.DRY (I-MC/I 00) 

5.45 x IOA (PPM.DRY) 

1.249 (PPM .DRY) 
8.~714 x 10-1 (GRDSCF) (Q', a 

concentration of formaldehyde in parts per million by volume on a dry basis 

concentration of formaldehyde in parts per million by volume on an actual or 
wet basis 

moismre content of gas on a percent by volume basis 

concentration of formaldehyde in gas on a grains per dry standard cubic foot 
basis (68 OF, 29.92 M. HG.) 
emission or mass rate of formaldehyde in pounds per hour (LBlHR) 

dry gas volume as measured by the dry gas meter, corrected to standard 
conditions (at 68 OF and 1 atmosphere) DSCF 

03 189QG:\STACK\WP\METHODS\S-EQ.03 
I 



METHOD 25A 

Total Gaseous Omanics Calculation Equation 

GR C/SCF 

GR ClDSCF 

LB C/HR 

where: 

GR C/SCF 

GR C/DSCF 

LB C/HR 

= 2.180 x IO" (ppm, w) 

= 2.180 x IO4 (ppm, w)/(l-MC/lOO) 

= 8.5714 x IO' (GR/DSCF) (DSCFM) 

= grains of total gaseous organics as carbon per actual (wet) standard cubic foot 

= grains of total gaseous organics as carbon per dry standard cubic foot 

= pounds of total gaseous organics as carbon emitted per hour 

1 

Note 1: The Ratfisch Model RS 5 5  Heated FID Analyzer as normally operated with a heated 
filter, sample' line and heated detector oven gives ppm, w. 

pprn, C = ppm as carbon = 3(ppm propane) Note 2:  

I '  
031 894-C:\STACK\WPVVrETHODS\S-EQ.O7 
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APPENDIX Q 

SAMPLING TRAIN CALIBRATION DATA 



INTERPOLL LABORATORIES 
€ P A  Method 5 Gas M e t e r l n a  S v s t e m  
Q u a l i t v  C o n t r o l  Check Oata Sheet  

I n s t r u c t t o n s :  O p e r a t e  t h e  c o n t r o l  modu le  a t  a F low r a t e .  e q u a l  
t o  ^ H @  F o r  10 m l n u t e s  b e f o r e  a t t a c h i n g  t h e  um- 
b l l l c a l .  Record  t h e  F o l l o w i n g  d a t a :  

Ba r  p r e s s  9&.7/ i n .  Hg. .T = , 99*/ ^ H @  /.77 I n .  W . C .  1 M e t e r  Teyp. (OF) 1 
f m i n )  I C F )  I n l e t  O u t l e t  

C a l c u l a t e  Y o n  a s  f o l l o w s :  

1.786 [ { t m  ib460)] 0.5  
Y o n  = 

7 "m 

I F  Y o n  I s  n o t  w i t h i n  t h e  r a n g e  o f  0 .97 t o  1 .03 .  ' t h e  vo lume 
m e t e r l n g  s y s t e m  should b e  I n v e s t i g a t e d  b e f o r e  b e g l n n l n g . '  

CFR T i t l e  40. P a r t  60,  A p p e n d l x  A .  Method 5, S e c t l o n  4.4.1 

5 - 4 3 2  
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INTERPOLL LABORATORIES 
€ P A  Method 5 Gas M e t e r i n g  Svstem 
g u a l l t v  C o n t r o l  Check Oata  S h e e t  

T I  me Volume 
( m i n )  ( C F )  

Me te r  Temp. ( O F )  

I n l e t  O u t l e t  

C a l c u l a t e  Y o n  a s  f o l l o w s :  

1.786 [ I t r n  ;b460)] 0.5 
Y o n  = 

7 "= 

Y o n  - -Ld- 
I f  Y o n  I s  n o t  w i t h i n  t h e  r a n g e  o f  0 .97  t o  1.03, ' t h e  volume 
m e t e r l n g  sys t em shou ld  be I n v e s t i g a t e d  b e f o r e  b e g l n n l n g . '  

C F R  T I t l e  4 0 .  P a r t  60. Appendix  A .  Method 5 .  S e c t l o n  4 . 4 . 1  

S - 4 3 2  
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M e t e r  Temp. ( O F )  

T i  me Volume 
( m f n )  (CF)  I n l e t  O u t l e t  

INTERPOLL LABORATORIES 
E P A  Method 5 Gas M e t e r i n a  S v s t e m  
Q u a l l t v  C o n t r o l  Check Data  Sheet  

I n s t r u c t i o n s :  Opera te  t h e  c o n t r o l  module a t  a f l o w  ra 
t o  ^ H @  F o r  10 m i n u t e s  b e f o r e  a t t a c h i n g  
b i  1 I c a l  . Record  t h e  P o l  l o w i n g  d a t a :  

e e q u a l  
he um- 

n.  W.C. 

C a l c u l a t e  Y o n  a s  F o l l o w s :  

Y o n  , 9 4 / 4 3  

I f  Y e n  I s  n o t  w i t h i n  t h e  r a n g e  o f  0 .97 t o  1.03,  ' t h e  volume 
m e t e r i n g  sys tem s h o u l d  be i n v e s t i g a t e d  b e f o r e  b e g i n n i n g . '  

CFR T i t l e  4 0 .  P a r t  60 ,  Append ix  A ,  Method 5. S e c t i o n  4 . 4 . 1  

?5-432 



INTERPOLL LABORATORIES 
E P A  Method 5 Gas H e t e r l n q  S y s t e m  
Q u a l r t v  C o n t r o l  Check Da ta  Sheet  

, 
M e t e r  Temp. ( O F )  ' 

T I  me Volume 
( m i n )  ( C f )  I n l e t  O u t l e t  

Opera t o r  ,3 Li3 Module No. 

C a l c u l a t e  Y o n  as f o l l o w s :  

1.786 [ l tm ;:460)] 0.5 
Y a n  f 

7 

If Y a n  i s  n o t  w l t h l n  t h e  r a n g e  o f  0.97 t o  1.03, ' t h e  vo lume 
m e t e r l n g  sys tem s h o u l d  be i n v e s t i g a t e d  b e f o r e  b e g i n n i n g . '  

CFR T i t l e  40 .  P a r t  60. Append ix  A .  Method 5 .  S e c t i o n  4 . 4 . 1  

S - 4 3 2  
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INTERPOL1 LABORATORIES 

Time Volume 
( m i n )  ( C F )  

€ P A  Method 5 Gas M e t e r i n s  S v s t e m  
g u a l i t v  C o n t r o l  Check Da ta  Shee t  

M e t e r  Temp. ( O F )  

I n l e t  O u t l e t  

J o b  Date  

O p e r a t o r  Module No. - 

I n s t r u c t i o n s :  Opera te  t h e  c o n t r o l  module a t  a f l o w  r a t e  e q u a l  
t o  ^ H @  f o r  10 m i n u t e s  b e f o r e  a t t a c h i n g  t h e  um- 
b i l i c a l .  Record  t h e  f o l l o w i n g  d a t a :  

Bar  p r e s s  i n .  Hg. .T - - ^ H @  i n .  W.C. 

Cal c u l  a t e  

I P  Y o n  i s  
mete r i  ng 

I I 2 . 5  I 
5.0 I I I 

I I 

Y o n  as f o l l o w s :  

c 7 0 . 5  
Y c n  = 1.786 I (t, ib460) I 

7 

1 + 460 1 O e S  

Y c n  = 1.786 
( 1 

Y o n  = 

n o t  w i t h i n  t h e  r a n a e  o f  0 . 9 7  t o  1.03, ' t h e  vo lume 
y s t e m  s h o u l d  b e  i n i e  t i g a t e d  b e f o r e  b e g i n n i n g . *  

CFR T i t l e  40. P a r t  60.  A p p e n d i x  A ,  Method 5. S e c t i o n  4.4.1 
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Date o f  Ca 

Technician: 

-at  

I n t e r p o l 1  Laborator ies,  I n c .  

(612)  786-6020 

Nozzle C a l i b r a t i o n  

Data Sheet 

I I  05-10-94 

Ed Trowbridge 

Nozzle Number 3-3 

The nozzle i s  rotated i n  60 degree increments and the diameter a t  each 

point  i s  measured to the nearest 0.001 inch. The observed readings and 

average are shown below. 

i 

Pos i ti on D i  arne t e  r 
( inches) 

1 .185 

2 .185 

3 .184 

Average: .185 

I 
I 
1 



I n t e r p o l 1  Labora tor ies .  I n c .  

(612) 786-6020 

Nozzle C a l i b r a t i o n  

Data Sheet 

Date o f  C a l i b r a t i o n :  05-10-94 

Technic1 an: Mark Kaehler 

Nozzle Number 3-4 

The nozzle i s  r o t a t e d  i n  60 degree increments and the diameter a t  each 

p o i n t  i s  measured t o  the nearest  0.001 inch .  The observed readings and 

average are shown below. 

Pos I ti on D i  ameter 

( inches 

1 .242  

2 .244  

3 . 2 4 3  

Average : .242 

" I 

3-14 
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Interpoll Laboratories, Inc. 

(612) 786-6020 

Nozzle Calibration 

Data Sheet 

Date of Calibration: 05-10-94 

Technician: Scott Bainville 

Nozzle Number 4-7 

The nozzle is rotated in .60 degree increments and the diameter at each 

point is measured to the nearest 0.001 inch. The observed readings and 

average are shown below. 

Position Diameter 

(inches) 

1 ,435 

2 ,435 

Average ; , 4 3 5  

n 7 c ~- 
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I n t e r p o l  1 Labora tor ies ,  I n c .  

(612) 786-6020 

Nozzle C a l i b r a t i o n  

Data Sheet 

Date o f  C a l i b r a t i o n :  05-11-94 

Technic ian: Mark Kaehler  

Nozzle Number 3-3 

The nozz le i s  r o t a t e d  i n  60 degree increments and the d iameter  a t  each 

p o i n t  i s  measured t o  the  nearest  0.001 i nch .  The observed readings and 

average are shown below. 

Posi t i  on Diameter 

(1  nches I 

1 .I81 

2 .181 

3 .180 

Average: .181 

I 

0- 16 
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I n t e r p o l 1  Labora tor ies .  I n c .  

(612) 786-6020 

t 3 
Nozzle C a l i b r a t i o n  

Data Sheet 

Date of  C a l i b r a t i o n :  05-11-94 

Technic ian: Ed Trowbri dge 

Nozzle Number 3-3 

The nozz le i s  r o t a t e d  i n  60 degree increments and the diameter a t  each 

p o i n t  i s  measured t o  the  nearest  0.001 inch .  The observed readings and 

average are shown below. 

P o s i t i o n  Diameter 

( inches)  

1 .185 

i 2 .185 

3 .184 

Average I .185 

I 



I n t e r p o l 1  Laborator ies,  I n c .  

(612)  786-6020 

1 

Nozzle C a l i b r a t i o n  

Data Sheet 

Date o f  c a l i b r a t i o n :  05-11-94 

Technician: Scott B a i n v i l l e  

Nozzle Number 4-3 

The nozzle i s  rotated i n  60 degree increments and the diameter a t  each 

point  i s  measured t o  the nearest 0.001 inch.  The observed readings and 

average are shown below. 

Posi t ion 01 ame t e r 
[ 1 nches 1 

1 .190 

2 .189 

3 .190 

Average : .190 I; 
I ,  
I 
I 
I 
I 
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I n t e r p o l l  Labora tor ies ,  I n c .  

(612)  786-6020 

Nozzle Cal i b r a t i  on 

Data Sheet 

Date o f  C a l i b r a t i o n :  05-11-94 

Techni c i  an : Ed Trowbri  dge 

Nozzle Nunber Glass 

The nozz le i s  r o t a t e d  i n  60 degree increments and the d iameter  a t  each 

p o i n t  i s  measured t o  the  nearest  0.001 inch .  The observed readings and 

average are shown below. 

D i  ame t e r 

( inches 

Posi t i  on 

1 .224 

2 .223 

3 .224 

Average: .224 



I n t e r p o l  1 Labora tor ies ,  I n c .  

(612)  786-6020 

Nozzle C a l i b r a t i o n  

Data Sheet 

Date o f  C a l l b r a t i o n :  05-11-94 

Technl c l  an : Mark Kaehler 

N o n l e  Nunber Glass 

The nozz le  I s  r o t a t e d  I n  60 degree increments and the diameter a t  each 

p o l n t  1 s  measured t o  the  nearest  0.001 inch .  The observed readings and 

average are shown below. 

Posi t l o n  D i  ame t e r 

( Inches 1 

1 .226 

2 .227 

Average: .227 

Q-20 
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I n t e r p o l 1  Laborator ies,  I n c .  

(612)  786-6020 

Nozzle C a l i b r a t i o n  

Data Sheet 

Date o f  C a l i b r a t i o n :  05-12-94 

Technic1 an: Ed Trowbri dge 

N o n l e  Nunber Glass 

The nozzle i s  rotated i n  60 degree increments and the diameter a t  each 

point  1s measured to the nearest 0.001 inch. The observed readings and 

average are shown below. 

Posit ion Diameter 

(inches ) 

1 .189 

2 .190 

Average I .190 

11-71 



I n t e r p o l 1  Labora tor ies .  Inc. 
(612)  786-6020 

Nozzle C a l i b r a t i o n  

Data Sheet 

Date o f  C a l l b r a t i o n :  05-12-94 

Technician: Mark Kaehler 

N o n l e  Nunber Glass 

a 
I' 

I' 
I. 

i 

The nozzle i s  r o t a t e d  i n  60 degree increments and the  diameter a t  each 

p o i n t  i s  measured t o  the  nearest  0.001 inch .  

average are shown below. 

The observed readings and 

-' !I 

1"~ I 

Posi t i  on D i  ame t e r 

I i nches)  

1 .191 

2 .192 

3 .190 

Average : .191 

3-22  
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I n t e r p o l 1  Laborator ies,  I n c .  

(612) 786-6020 

Nozzle Cal i b r a t i o n  

Data Sheet 

Date o f  C a l i b r a t i o n :  05-12-94 

Technic ian: Ed Trowbrldge 

Nozzle Number 3-3 

The nozz le i s  r o t a t e d  i n  60 degree increments and the  d iameter  a t  each 

p o i n t  i s  measured t o  the  nearest  0.001 inch .  The observed readings and 

average are shown below. 

Posi t i  on D i  ame t e  r 

( inches ) 

1 .185 

2 .lB5 

3 .185 

Average: .185 

n-77 



I n t e r p o l l  Laborator ies,  I n c .  

( 6 1 2 )  786-6020 

Nozzle C a l i b r a t i o n  

Data Sheet 

Date o f  C a l i b r a t i o n :  05-12-94 

Technic1 an: Scott  B a i n v i l l e  

Nozzle Number 4-7 

The nozzle i s  r o t a t e d  i n  60 degree increments and the diameter a t  each 

p o i n t  i s  measured t o  the nearest  0 . 0 0 1  inch.  The observed readings and 

average are shown below. 

P o s i t i o n  D i  ame t e  r 

( inches)  

1 .434 

I 

2 .435 

3 .436 

Average : .435 

9-24 
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Desired Temperature Of 

Nominal Simulated Temp (OF) 
standard or TemD (OF) 

Interwll Laboratories. Inc. 

Response of 
Unit Under Test 

(OF) 

Temoerature neasurement Device 
Calibration Sheet 

Unit under test: 

i Method o f  Calibration: 
0 Conoarison aga inst  A5111 aercury i n  glass t h e r l o a e r e r  using a tnernastatred and insulates alunlnun OlocX d e S l W C  

to Provide u n i f o r n  tenoerz ture .  

oleqa Rodel Ct-!OO Tvoe I Theraocouolt Siaulator which Jrovides t t  prec ise  tenoeraCure eauivalent l i l l i v o l r  
s i g n a ~ s .  m e  CL-300 i s  cold j u n c t i o n  conoensatea. C a l l b r a t l o o  accuracy i s  f 0.11 of soan It10041 1 dtgree 
(for negat ive  teioerztures add The CL-!OO sigulates exactly. the l i l ~ l V O l t 3 g e  of a Type I 
thernocouole at the indicated tenoerzture. 

The teioerature i s  a d ~ u s t e d  by a a ~ u s t i n g  the  v o l t a q e  on tne OIock heater 

2 degrees. 

0 
100 
200 
300 
400 
500 
600 
700 
800 
900 
1000 
1100 
1200 
1300 
1400 
1500 
1600 
1700 
1800 
1900 
2000 
2100 

I I 

Averages: 

OF = o f f  scale, reswnse by unit under t e s t  (OF) 
X dev = 100 At / (460 + t) 

Oev i t 

A t  

ion 

( X I  

Unit in tolerance 
Unit was not in tolerance: recalibrated - See new calibration sheet. 

s-433 
n .nr 



-- 
~ /. 

1 
i 

Interwll Laboratorles. InC. 

Temoerature neasurement Oevice 
Callbratton Sheet 

?3T - zcj 
unit under test: 

vendor Gn7 e 6  A 

Range 1: 
serial tiumber T - 3 7 / d C .  Mode 1 //>I2 ; x 0 - .?:29 OF Thermocouple Type 

/ o  - / v -  9 3  Technician S L  3 Date of Calibration 

oesi red 
Temp (OF) 
Nominal 

0 
100 
200 
300 
400 
500 
600 
700 
800 
900 
1000 
1100 
1200 
1300 
1400 
1500 
1600 
1700 
1800 
1900 
2000 
2100 

ff unit in tolerance 1 
Unit uas not in tolerance: recalibrated - See new calibration Sheet. 

5-433 

Q-26 



Interwll Laboratories. InC. 

Temoerature neasurement Oevlce 
Cal1brarion Sheet 

$3 Unit under test: 
Vendor C m  L 4 -. 
Mode 1 / serlal tiumber 73 IX /Y41 

Ranqe 
HI+ a ... , OF 

Date o f  Calibration V-,9 -7Y  Technician 

Method o f  Calibration: 
coaoarisan against ASIH nerc?rr in glass theraaaeter using a tneraascar:ed and insulated aluiinun black des~gneo 
t o  provide uniiara cemeriture. 
a r t r  i dge. 
Omega Wadel CL-300 Type K Theraocauole Siiulatar which Jrovides 22 precise tenoerature eauiralenr iillivolc 

lfor negative renoeracures cdd t 2 degrees. 
theraacaunle a t  the I n d l c m d  teaoerature. 

I 
The :eioerature is adlusted by aajustlnq tne valtaqe on tne OIack heatzr 

The CL-300 siiulatcs exactly. the tillivoltage at a Tvne I 

~ ~~ 

Oesi red 
Temp (OF) 
Ncminal 

0 
100 
200 
300 
400 
500 
600 
700 
800 
900 
1000 
1100 
1200 
1300 
1400 
1500 
1600 
1700 
1800 
1900 
2000 
2100 

Temoerature o f  
Srandard o r  

Simulated Temp (OF) 

Response o f  
Unit under Test 

(OF) 

I 

OF = o f f  scale reswnse by unit under test (OF1 
X dev 5 100 At / (460 + t) 

a;i unir in tolerance 
Unit was not i n  tolerance: recalibrated - See new calibration sheet. 

s-433 

Q-27 



I 

Oesl red 
Temp ( O f )  

n m i n a l  

In te rpo l l  Laboratories, Inc. 

Temwrature Measurement O ~ V ~ C Q  
Cal ibrat ion Sheet I 

I 
I 
b 

I 

Uni t  under test: 
vendor flk?L742 
Wodel A’ H’ /y i se’r ial Number ~-+YV 62  Y 3  

,? --7Cd& OF Thermocouple Type /e Range 
/D4p Techni c i  an k- rk?fl,d&# *z/ - p *” 

Date o f  Cal ibrat ion 

Method o f  Calibration: 
0 Cosoarison aqr inr r  ASln re rcu r i  i n  glass t h c r w w t r r  usinq I t h a r w r t r t r t d  and insularad i lue inue hlact designe 

t o  provide unifora temraturc. The teqtriturc i s  adjustad by adjust in(  tha r o l t r g c  OP tha bloct hecctr 
c i r t r i dq r .  
0 1 q 1  nodal CL-I00 l!oc I Thtrwcouoli Siaulator r h i c h  arovidcs 22 prsciac tenoaraturt c a u i v l l t n t  aillivol 
r i g n t ~ r .  The CL-100 ia  cold junctlon camocnslted. C I l i b r I r i a n  tccurac l  i s  i 0.1s of soan I Z I O O ~ I  : I dearas 
ifor nsq l r i ra  teeocratures id0 ?. 2 deqress. The CL-300 s i ru la tes  a x ~ c t l y  tha e i l l i r o l t a g e  o f  I Tyac 1 

e 

Temperaturn of 
Standard o r  

simulated TSW (OF) 

th t rwcouola i t  tha iodlcatzd t e m r i t u r c .  

0 
100 
200 
300 
400 
500 
600 
700 
800 
900 

1100 
1200 
1300 
1400 
1500 
1600 
1700 

1900 
2000 
2100 

i ooo 

i aoo  

I 

Resmnse of I oevic 
uni t  Under Test 

CQF1 I At (%) 

-/. 4 

X dev = 100  at^/ (460 + t) 
OF = off scale resoonse by unit under t e s t  (aF) 

ET u n i t  i n  tolerance 
ff U n i t  was not i n  tolerance: recal lbrated - see new cal ibrat ion sheet. 

Q-28 
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~ 
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I 
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I 
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I 
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Interpoll Laboratories, Inc. 
(612) 786-6020 

S-TvDe Pitot Tube lnsoection Sheet 

Pitot Tube N 0 . 2 2  - 4 
Pitot tube dimensions: 

I .  External tubing diameter (DJ 3/' IN. 

2. Base to Side A opening plane (PA) .&'& IN. 

3 ,  Base to Side B opening plane (P,) I IN. 

,4lienment: 

4. u, < loo c3 
5.  u2 < l 0 O - z -  

8. 2 <.125" ' d 
9. W <.0625"kZ-- 

Distance from Pitot to Probe Comoonenn: 

10. Pitot to 0.500 IN. nozzle ' 7dd IN. 

1 I .  Pitot to probe sheath r, IN. 

12. Pitot to thermocouple (parallel to probe) 3. D IN. 

13. Pitot to thermocouple (perpendicular to probe) 7A8 IN. 

k. Meets a l l  EPA design criteria thus CD - 0.84 
0 Does not meet EPA design criteria - thus calibrate in wind tunnel. 

'D - 

Date of Inspection: Inspected by: 

CFR Tick 40 Pan 60 Appenidix A Merhod 2 
5-348 

- -. - 0-29 



1 .  

2. 

3 .  

4. 
5. 

6. 
7. 

Interpoll Laboratories, Inc. 
(612) 786-6020 

S-Tyoe Pitot Tube lnsoection Sheet 

Pitot Tube N0.f y- J 

Pitot tube dimensions: 

External tubing diameter (D,) I y16 IN. 

; IN. Base to Side A opening plane (p,) 

Ease to Side 8 opening plane (p,) IN. 

Alienment: 

< 100 d 
< l o o / /  

8. z 
9. w 

< 50 8 
< 5" .A 

Distance from Pitot to Probe Comoonents: 

10. 

1 1. Pitot to probe sheath 3 f 0  IN. 

12. Pitot to thermocouple (parailel to probe) 3' IN. 

13. Pitot to thermocouple (perpendicular to probe) 7Ad IN. 

Pitot to 0.500 IN. nozzle i 7 3 7  IN. 

,@ -Meets all EPA design criteria thus C, - 0.84 
0 Does not meet €PA design criteria - thus calibrate in wind tunnel. 

CP - 

Date of Inspection: 

CFR Title 40 Pan 60 Appenidix A Method 2 

Q- 30 

Inspected by: 

1 
I 
I 
I 
I 
I 
I 
I 
I. 
~ ~ 

I 
I 
I 
I 
I, 
I, 

5-348' I; 



Interpoll Laboratories, Inc. 
(612) 786-6020 

S-TvDe Pitot Tube lnsaection Sheet 

Pitot Tube NO. $4-- 

2 .  Base to Side h opening Plane (PA) 

3. Base to Side B opening Plane (Pd I YLd IN. 

Distance from Pitot to Probe Comoonentz: 

. 7 9  IN. 

5 d IN. 

io. Pitot to 0.500 IN. nozzle 

11. Pitot to probe sheath 

12. Pitot to thermocouple (parallel to probe) 

13. pitot to thermocouple (perpendicular to probe) 

3: & IN. 

i 7d2 IN. 

&-Meets a l l  €PA design criteria thus C, - 0.84 
Does not meet EPA design criteria - thus calibrate in wind tunnel. 

Date of Inspection: Inspected by: 

CFR Tide 40 Pan 60 Appenidix A Method 2 
5-348 



Interpol1 Laboratories, Inc. 
(612) 786-6020 

S-Tvoe Pitot Tube lnmection - Sheet 

Pitot Tube NO. MP/- 
Pitot tube dimensions: 

I .  External tubing diameter (Dd / 31A IN, 

2. Base to Side A opening plane (PA) 

3. Base to Side B opening plane (p,) 

#dB IN. 

' %d IN. 

A I i enment: 

4. a, 
5. u, < loo 

6 .  B, < 5' d 
7. B, < 5' 

p: 

r 7L2 IN. 

-3, 8 IN. 

IN. 

IN. 

10. Pitot to 0.500 IN. nozzle 

11. Pitot to probe sheath 

12. Pitot to thermocouple (parallel to probe) 

13. Pitot to thermocouple (perpendicular to probe) 

ik 'Meets all EPA design criteria thus C, - 0.84 
0 Does not meet EPA design criteria - thus calibrate in wind tunnel. 

c, - 

Date of Inspection: Inspected by: 

CFR Title 40 Part 60 Appenidix A Method 2 
5-348 

P 

I 
I 
I 



INTERPOLL LABORATORIES 
( 61 2 ) 786 -6020 

Stack Sampling Department - QA 
Aneroid Barometer Calibration Sheet 

Date /o - 15 -93 
Technician 5-77 c T 3 A I N V f C C E  
Mercury Column Barometer No. / 
Aneroid Barometer No. S66?DcI 

Temperature 
Actual Mercury Ambient Correction Adjsted Mercury Initial Aneriod Difference 
Barometer Read Factor Barometer Read Barometer Read (Pba-Pbm) 

Has this barometer shown any consistent problems with calibration? Yes/No. If 
yes, explain. /VU 

Has problem been alleviated? Yes/No. How? 

i 

*Note 

Aneroid barometers will be calibrated periodically against a mercury column 
barometer. The aneroid barometer to be calibrated should be placed in close 
proximity to the mercury barometer and left to equilibrate f o r  20-30 minutes . 
before calibrating. Aneriod barometer will be calibrated to the adjusted 
mercury barometer readings. 5-312 

- 0-33 



INTERPOLL LABORATORIES 
(612)786-6020 

Stack Sampling Department - QA 
Aneroid Barometer Calibration Sheet 

Actual Mercury 
Barometer Read 

Date 1 - 4- o/,? 
Technician Q Hod/= 
Mercury Column Barometer No. 
Aneroid Barometer No. 63d.=?3S 

Temperature 
Ambient Correction Adjsted Mercury Initial Aneriod Difference 
Temp. Factor Barometer Read Barometer Read (Pba-Pbm) 

I 

Has this barometer shown any consistent problems with calibration? Yes/No. If 
yes, explain. /VO 

Has problem been alleviated? Yes/No. How? 

*Note 

Aneroid -Jrometers will be calibrated perio ically against a mercury column 
barometer. The aneroid barometer to be calibrated should be placed in close 
Proximity to the mercury barometer and left to equilibrate for 20-30 minutes 
before calibrating. Aneriod barometer will be calibrated to the adjusted 
mercury barometer readings. 5-312 

Q- 34 
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Temperature 
Actual Mercury Ambient Correction Adjsted Mercury I n i t i a l  Aneriod 
Barometer Read Temp. Factor Barometer Read Barometer Read 

INTERPOLL LABORATORIES 
(612) 786-6020 

Stack Sampling Department - QA 
Aneroid Barometer Calibration Sheet 

Difference 
(Pba-Pbm) 

Date 5-  )3,93 
Technician flfl.1 X&".dl*d, 
Mercury Column Barometer No. 

Aneroid Barometer No. ~ 6 0 8 1 ~ '  
AAa - 1  

1 A  7 7 0  I 72 //-j I 14. 6 1  4 
I I 

2.c 7 1 0  I . /ol/ 
I 

Has this barometer shown any consistent problems with ca l ibra t ion?  
yes, explain. 

Yes@ I f  

Has problem been al leviated? Yes/No. How? 

*Note I 

Aneroid barometers will be cal ibrated periodically against a mercury column 
barometer. The aneroid barometer t o  be calibrated should be placed i n  close 
proximity t o  the mercury barometer and l e f t  t o  equi l ibrate  fo r  20-30 minutes 
before calibrating. Aneriod barometer will be calibrated t o  the adjusted 

I 

mercury barometer readings. 5-312 

Q-35 
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INTERPOLL LABORATORIES 
(612)786-6020 

-- Stack Sampling Oepartment - qA 
Aneroid Barometer Cal ibrat ion Sheet 

Date 2 - //-9-q3 
Technician . <z&wg”j&/e- 

4-L LT,#L,X/L M A d  J L  /a ‘I Mercury Column Barometer No. 
Aneioid Barometer NO. $d - / / A @  7 Q h  

Barometer Read Barometer Read (Pba-Ph) 
Adjsted Mercury I n i t i a l  Aneriod Di f ference 

Temperature 

Has th is  barometer shorn any consistent problems w i th  ca l ib ra t ion? Yes/No. I f  
yes, explain. No 

Has problem been a l lev ia ted? Yes/No. How? 

*Note 

Aneroid barometers w i l l  be ca l ib ra ted  per iod ica l l y  against a mercury column 
barometer. The aneroid barometer t o  be ca l ibrated should be placed i n  close 
proximity t o  the mercury barometer and l e f t  t o  equ i l ib ra te  f o r  20-30 minutes 
before ca l ibrat ing.  Aneriod barometer w i l l  be cal ibrated t o  the adjusted 
mercury barometer readings. 5-312 

4-36 
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REFERENCES FOR SECTION 4 

1 .  Emission Test Report: HAP Emission Testing on Selected Sources at a Wood Furniture Production 
Facility-Facility A ,  prepared for U. S. Environmental Protection Agency, Research Triangle Park, 
NC, by Roy F. Weston, Inc., April 1993. 

2. Emission Test Report: HAP Emission Testing at Facility B, EMB Report 92-PAR-02 prepared for 
U. S. Environmental Protection Agency, Research Triangle Park, NC, May 1993. 

3. Particleboard Production Facility Emission Test Report: Georgia-Pacific Corporation, Vienna, 
Georgia, EMB Report 93-PAR-03 prepared for U. S. Environmental Protection Agency, Research 
Triangle Park, NC, April 1993. 

4. Stationary Source Sampling Report, Reference No. 6393A. Weyerhaeuser Company, Moncure, North' 
Carolina, Formaldehyde Emissions, Particulate Emissions. and Plume Opacity Testing, Core Line 
EFB Inlet. Core Line Stack, and Surface Line Stack, August 9 and 11, 1'989, Entropy 
Environmentalists, Inc., Research Triangle Park, North Carolina, September 21, 1989. 

5. Stationary Source Sampling Report, Reference No. 6041A. Weyerhaeuser Company, Moncure, North 
Carolina, Particulate Emissions and Plume Opacity Testing, Surface Line Electrified Filter Bed Inlet 
and Stack, October 20, 1988, Entropy Environmentalists, Inc., Research Triangle Park, North 
Carolina, November 8, 1988. 

6. Weyerhaeuser Company, Marshfield, Wisconsin, Stack Testing Report for  Total Gaseous Non- 
Methane Organic Compound Emissions (TGNOC). Test Date: March 19-23, 1990, Crossmessitore 
& Associates, P.A., Orlando, Florida, 1990. 

I. Report to Weyerhaeuser Company, fl.larshfield, Wisconsin, for  Particulate & NOx Emissions Testing, 
Door Core Dryer EFB Stack, December 20, 1991, Environmental.Technology &, Engineering 
Corporation, Elm Grove, Wisconsin, 1992. 

, 

8. Particleboard and Medium Density Fiberboard Air Emission Databases, Technical Bulletin No. 693, 
the National Council of the Paper Industry for Air and Stream Improvement, New York, New York, 
April 1995. 

Results of the May 9-12, 1994,Air Emission Compliance Tests at the Louisiana-Pacifc 
I [Particleboard] Plant in Missoula. Montana, Report No. 4-2837, Interpoll Laboratories, Inc., Circle 

Pines, Minnesota, June 8, 1994. 
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111 S.W. FifihAvenue 
Portland, Oregon 97204 
503/221-0800 
FAX: 503/796-0204 

November 7, 1994 

I 
Via Federal Exoress 

Mr. Michael F. Wood, Director 
Mr. Laxmi Kesari 
Multi Media Enforcement & Strategic 
Planning Division 

United States Environmental Protection Agency 
Aerials Rios Blvd., Room 31 19C 
1200 Pennsylvania N.W., 7th Floor 
Washington, D.C. 20004 

Re: 

\ 

Clean Air Act Enforcement Action - United States v. Louisiana-Pacific 
Corporation, No. CV 93-0869 (W.D. La.) 

Subject: Testing and Evaluation of Missoula, MT.Particleboard Plant 

Dear Gentlemen: 

After locating additional records concerning operations at its Missoula, 
Montana Particleboard Plant in the 1970's and 1980's, Louisiana-Pacific Corporation 
(L-P) has determined that it is appropriate to  revise the emissions evaluation submitted 
with L-P's August IO, 1994 letter concerning the testing and evaluation of emissions at 
the Missoula Plant. Enclosed is a revised emissions evaluation from TEAM 
Environmental Services Inc. for emissions from the Missoula Plant prior to the 1986 
expansion, immediately after completion of the expansion, and today. The major 
changes relate to the Missoula Plant's maximum production capacity at the time of the 
1986 permit application, the volatile organic compound (VOC) content of the coatings 
used in 1986, and the impact of the paint drying ovens on point source VOC 
emissions. 

Despite the revised emission calculations, L-P believes that the conclusions 
reached in the August 10, 1994 letter are still appropriate. Those conclusions are that 
the Missoula Plant should not be considered a major source for prevention of 
significant deterioration (F'SD) permitting in 1986 and that although the plant 
expansion was subject to nonattainment new source review permitting for total 
suspended particulate matter, because of a regulatory change effective July 3 1, 1987, it 
was not subject to nonattaininent new source review permitting at the time the 



Mr. Michael F. Wood, Director 
Mr. Laxmi Kesari 
November 7, 1994 
Page 2 

expansion began operating. For the reasons given on page 3 of L-P's August 10, 1994 
letter, any new source review permitting issues for the Missoula Plant should be 
resolved by L-P requesting the Montana Air Quality Bureau to amend the plant's 
permit based on the emissions shown in the enclosed evaluation of current emissions 
from the plant. In addition, the permitted VOC emissions would be significantly 
reduced from the existing VOC emissions because after January 1995, L-P will use 
mostly water-based coatings at the Missoula Plant. 

L-P is discussing this matter with the Montana Air Quality Bureau and plan to 
discuss it with United States Environmental Protection Agency (EPA) representatives 
on November 10, 1994 in Washington, D.C. 

Sincerely, 

Elizabeth T. Smith, Director 
Environmental Affairs 

Enclosures 

c: w/encl: Julie Domike, U.S. EPA, Ofice of Civil Enforcement, Washington, DC 
Air Programs Branch, U.S. EPA, Region VIII, Denver, CO 
Jeff Chaffee, Montana Air Quality Bureau, Helena, MT 
Jim Evensen - Hayden Lake 
Charles Likes - Missoula 
Burt Krages - Portland 
Norm Radford Jr. - Vinson & Elkins 
File 



Louisiana-Pacific Corporation 
Missoula, Montana Particleboard Mill 

SUMMARY TABLE 
PRE-EXPANSION, POST EXPANSION and CURRENT EMISSIONS 

I 
I 

Contaminant 

Particulate a 

Pre-Expansion Post-Expansion Current 
tonslyr tonslyr tonslyr 

Table A B C 
1 240.00 272.36 262.73 

11 Carbon Monoxide 1 2 1  170.60 I 224.76 I NC II 
~~~ ~~ ~ ~~ 

Volatile Organic Compounds 4 

Sulfur Oxides 5 

11 Nitrogen Oxides 1 3 1  201.19 I 300.06 I NC II 
179.56 220.29 163.59 

4.07 5.35 NC 

a Does not include fugitive particulate emissions. 
No Change since plant expansion 
As of January 1, 1995 the remanufacturing line will be using mostly waterbase paints. 



' Lousiana-Pacific Corporation 
Missoula. Montana Particleboard Mill 
Pre-Expansion Potential Emissions 

TABLE l A  IR- Tabla K-11 . ~~ ... ,. .- .- - 
PAA~CUUTE MATER - PREI-EXPANSON EMISSIONS AT 1 ti.= MILUON FP (314 in) PRoDucnoN 
STACK EMISSIONS - NOT INCLUDING FUGlllVE PAMlCUUTES 

PC 206 
PC 207 
Pc 208 
Pc 209 
Pc 301 
Pc3M 

PC401A 
Pc401B 
Pc404 
Pc 405 

Pc 501 MB 
PcsM4B.C 
Pc 5wMB 

PCW 
Pcm 
Fc 601 
PcGM 

Pc 701 A8.C 
PC 702 
Pc 601 
FCBM 
Pcm 

0.54lbbarf 52.12010rab 
0.54 Ib/ton' 52.1201wab 
0.54 l b l M  52.120 tonab 
0.54 Ib/ton' 52.120 tonsb 
0.03 gr/CF 15.SUl CFM 
0.03 SrlCF 24,400 CFM 
0.03 gr/CF 6.530CFM 
0.03 gr/CF 6.530 CFM 
0.03 gr/CF 21 .?€aJ CFM 
0.03 gr/CF 4.320CFM 

0.005 gr/CF 48.000 CFM 
0.005 gr/CF 48.000 CFM 
O.Wgr/CF 2.45OCFM 

0.005gr/CF 9.5WCFM 
0.005 gr/CF 16.000 CFM 
0.005 gr/CF 8,oOO CFM 

induded with PC 503 MB 

6 I b W  8760 h s  
2 I b W  8760 h a  

9.53 lb& 4.93610m' 
O.mSgr/CF 48.wOCFM 

12lb/tOW 1.752ff 
12 Ib/lOW 1.752ff 
12 l b / l W  1.752ff 

lnduded with RoEMMc SBCk 

14.07 
14.07 
14.07 
14.07 
17.91 
27.48 
7.35 
7.35 

24.08 
4.87 

3.01 
9.01 
2.76 
1.78 
3.00 
1.50 

26.28 
8.76 

23.52 
9.01 
0.01 
0.01 
0.01 

2a.m 

198s(sslofY2&ya 
198slealofY2&ya 
1989leal of Y2 &ya 
1989lealof Y2 &ya 
AP-42 (Table 10.4.1) 
AP-42 (Table 10.4.1) 
AP-42 (Table 10.4.1) 
AP-42 (Table 10.4.1) 
AP-42 (Tab(e 10.4.1) 
AP-42 (Table 10.4.1) 
IndlIsQ Dah 
Industy Data 
Indmty Das 
AP-42 ( T d n  10.4.1) 
IndlIsQ Dah 
IndlIsQ Das 
lduaty Das 
CbgonTesta 
aegonTests 

1394sBdcTSsta 

AP-42 (Table 1.4-1) 
IndLmby Das 

- Ib T S P M  mttmbxiol lhouehpl T.aC 3.8 lb lh emission r a t e  with 14.040 lblh thoughput: 
(3.8 Ib TSPh) / (14,040 Ibh)( l  1w2wO Ibs) = 0.541 I b M .  



Lousiana-Pacific Corporation 
Missoula. Montana Particleboard Mill 

TABLE 16 (Mud Tabla 6-2) 
PARTICULATE MATER - POST-EXPANSION EMiSSlONS AT 165 MILLION FT (3/4 in) PRODUCTION 
STACK EMISSIONS - NOT INCLUDING NGiTlVE PARTICULATES 

SOURCE SOURCE CONTROL EMISSION PRODUCTION EMISSIONS EMISSION FACTOR 
DESIGNATION DESCRIPTION DESIGNATION FACTOR RATE TONSWR REFERENCE 

EXISTING AND MODIFIED SOURCES 
PC208 DryerYI Pdutrd 0 . 5 4 l b M  51.466ionsb 13.90 1989teaofY2dryer 
E 2 0 7  DryaY2 Pdubd 0.54lb/ton* 51.466tonsb 13.90 1989teaofY2drya 
PC208 DrywY3 POlubOl 0.54 Ib/Dn' 51.466 tonsb 13.90 1 S39 tea of Y2 dryw 
PCXC) DryaY4 Polubd 0.54lbbn' 51.466tonsb 13.90 1989teadX2drya 
PC 301 Rem Hopper Pneu. Emisaiorm &routed toatmthw baghouw 
PC302 Blrd iAmmPmU.  bnissions Rerwted toanother bag- 

PC 4 0 l A  h i n g  Machine io Face Pneu. Baghane 0.005 gr/CF 26.680 CFM 5.01 IndustryDab 
PC 4018 Forming Machine io Core Pnw. Baghow% 0.005 gr/CF 26.680 CFM 5.01 IndustryDaB. 
PCm- MatTrirnSawsRw. Cyclone 0.03 gr/CF 21,380 CFM 24.08 AP-42 (Table 10.41) 
PC405 u n c l w u p P m U .  w- 0.03 gr/CF 4.320 CFM 4.87 AP-42 (Table 10.4.1) 

PC 501 A68 5x25 Saws 6 blow k g  pnw. Baghouse included with PC 503 A6S Industry Dab 
PC502A SandaPneu. Baghouse 0.005 gr/CF 48.000 CFM 9.01 Industry Dab 

PC 503 A66 5x16 Saws 6 Blow Hog Pneu. Bag- 0.005 gr/CF 48.000 CFM 9.01 IndustryData 
PC 504 Sam d Hog io Storage - H.P. Emissions Rerouted to anomer baghouse 
PC506 Fwl l i .mmrMil l  Bag- 0.005 gr/CF 9.500 CFM 1.78 IndUstryDaB. 
PCWI m p n e u .  Bag- 0.005 gr/CF 16.000 CFM 3.00 IndUrayDaB. 

PC 602 RmM Rehy (H.P. Systsm) Bag- 0.005 gr/CF 8.000 CFM 1.50 IndusbyDala 
PC 701 A.8.C Hol Ras V.nt Farm A m h e r e  6 Ibhf 8760 hra 26.28 OragonTes!s 

K 7 0 2  P m R a s V s n t F a ~  Aimsphere 2 I b h f  8760 hrs 8.76 OregonTmb 
PC801 eailerY1 To Dryw Included with ROEMMC Burner 
PCm RoEMMcBumr To Dryer 9.53 lb/tond (2500)ions' 0.00 1994StackTe5iing 
PC805 R N n n n B U l l ~ M d S a w s  Baghouse 0.W5 gr/CF 48.wO CFM 9.01 IndustryDaia 

Wt Drylw Om Y1 Abnmpher. 121b/lOW 1.752ff' 0.01 AP-42 (Table 1.4-1) 
patnt Dry!ng Om Y2 Abnmphere 12lb/lOW 1.752ff' 0.01 AP-42 (lable1.4-I) 
patnt Drying Oven Y3 Abnosphwe 12 Ib/lOW 1.752 ff' 0.01 AP-42 (Table 1.4-1) 

EXPANSION SOURCES 
PC 201 New Preddrya +A MulCclone 0.366 lbhon I 0 ions b 0.w 1994 sack Te3ting 
PC 21 1 New Predryer YB MulWone 0.366 l b b n  6 O t o n s '  0.W 1994ShdcTerting 
PC212 NowDryw#C Mul&lone o .4n ibbn i  48,woionsj 11.49 ~swscackTeshg 
PC 213 New DryW YD Mu Ilklone 0.601 I b b n '  48.190ions' 14.48 IQS4StackTasUng 
PC 507 New Saws 6 Hogged Edgings Baghase 0.005 gr/CF W.000CFM 11.26 IndusbyDaB 
PC 508 N m  Saws 6 Hogged Edgings Re Baghorn O.mgr/CF 53.36OCFM 10.02 IndustryDaB. 
PC509 NewSMderduslPnw BaQhoUSO 0.005gr/CF 94.000CFM 17.65 InduattyDab 

PC703 NmHdReasVnrts Abnosphere 1.W91b/Mfrk 55ooot.W 27.75 1994s(SckTeshg 
PCBo3 GEKA Abnmphere 13.7 I b / l b d  66.03 IW' 0.45 AP-42Tabb 1.4-1 
PCBM COWBUma sack 7.68lb/ton" 4.203tons' 16.14 1 9 9 4 S t a ~ T ~  

PC510 N s ~ s M d r d u s l ~ Y  be- 0.m gt/CF 1.000 CFM 0.19 IndustryDab 

T o s l  272.36 

*IbTSP/tonweimataial hauehpul. TesIRepor(ahows3.8Ibfi~erniae.ionratewim 14.040lb/hrmroughp~ 
(3.8 Ib TSP/hr) / (14,040 Ib/hr)(l ton/2OW Iba) = 0.541 Ib/ton. 

b Dry- wage rate calarktod bM4d on 110 M M  board pressed with the Mlowing comer& aasurnpfions: 
b m d  pressed io 6WlooO In. 45 IbM d-. 8% lrirn I-. 6.25% resin d d s .  0.5% vax adds. 5% final b a r d  moisiure 
and 18% mdsture mntOnt of wood lnirodussd into me dryers. 

Told produdon v m  dMded eWniy into h four Line Y1 dryers. 
(11W00000fF)(0.000 h)(l W12 ln)(45lb~(l/(1-0.08))(l-O.oSZ5-O.oos)( (1 -0.05)/(1-0.18))(1 ton/2ooo Ibs) = iosessions. 

actm remains unchvlgd h m . h  1986 submithll becnuae 1x1 new dab was awihble 



I' Lousiana-Pacific Corporation 
Missoula. Montana Particleboard Mill 

TABLE 1 B continued 
PARTICULATE MATTER - POST-MPANSION EMISSIONS AT 165 MILLION Ff (3/4 in) PRODUCTION 
STACK EMISSIONS - NOT INCLUDING NGmIVE PARTICULATES 

Ibs TSPnDn aanderdusttuel combusted. Factor VAS d e i i  from 1934 testing of ROEMMC tube (u IolloWS: 
Orasla~ly~ofotWEMMCIubeshowa~aaverageCO,dryvd%of5.63%atanavelrgesirflowof10.5W DSCFM. 
Aaauming asandwdusttuel carbon COnwIof 5096 this ~ ~ m v w b d  lo a wood combusdon rads of 1.112tons/hr. 

The TSP flow rat. in the ROEMMC Me WM 10.6 lbyhr which mresponds to an mbnrkm tsstDI of 9.53 I b s h .  
(O.oss3l(lO.56ODSCFM)(60 minhr)(l lbmd/285SCF)(l2 IbsC/lb md)(l Ibfud/0.5 IbsC)(l lm/xyM Ibs) = 1.112 DM/hr. 

(10.6 IbsTSPRu)/(l.l12DnasMderduat~ellhr) = 9.53lbsTSPltonderdustfrul. 

* V d l n  rnpr- the differ**;. bniwmn sanderdust generaled by line Y1 and the anxrrnl needed by ail 6 dryers. 
Thia wlw Vaa &led in the following manner: 
i. Une #I  sanderdustgemnikw rale w(u d m a l e d  from a production of 110 M W  wim the fdlowing mnv- aMumpikfw 

ii.TheamounloftumiahwhWlwbed~patardsanderduDtluelsomumedinthed~ersyaemwMmtimaledfransBckteatdsB: 

Board p r d  lo 850/1MO In. and sanded lo 750/1wO in. ba rd  dnmiiy d 45 IbW. 
(110000WOW( (850-750) In/lwO)(l n/l2ln)(45 Ibnr)(l lon/ZWO Ibs) = x1625Dna. 

Rodtxlkm dah r-dd duhg  aadc h n g  shows 29.060 Ibs of wd throughput through dryen Y5 and X6 during TSP h n g .  
Thbthroughputwmsa~wimh.hnlcombwtiondcuhledabovemfootrotsd (1.112DM/hr). Thibyie(dsatsclord. 
(29.W Iba/hr)(l DnlXKYWbs)/(l.l12tumMnlerduatmr) = 13.07tonsthrwghput/tarMnderdud 

(205,866 b-&r + 96.379 ~ r ) / ( 1 3 . 0 7  lom/ton sanderdw) = 23.1 25 tom sanderdust 

20.625 tons sanddust generoled - 23.1 25 lorn sanderdust needed = -2,500 tom. 

iii. The d e r d u s l  combustion required lo ashieve 165 M W  production w be dcuhled from fmtnote band I as follows: 

N. The differems beiwwn Mnlerdust gennaled and somumed is dwc  

NOTE: the tact tho1 thh d u e  is rmgah indicates that a h  lhe expsnsian. murffrdent heat WM available from the sanderdust g e m l e d  
by line Y1 lo opamle h. additional two dryers. Supplemental heat is required trom the COEN slack. This sanderdusl dekiR calcuhled here 
will be subtracted hom the COW ssclr waste heat emission calcuhikw as d i e d  below in footnot. m. 

'Natural g~ usage baad upon om burner rabing of 2w.wO BWlhr times 8760 hours 

8 Ib TSPlton wd throughput Facbx van d w M  from 1994 sack W n g  in the lollowing manner: 
The sum of emissions fran both dryers WM 7.1 Iblhr. Thrwghpu through th. dryen during TSP tsating was 19.393 lbhr each 
(7.1 lbTSPlhr)/(2xlSSSlW2000ib/!nn) =00.S€81bsTSPlton. 

Predryem m e  nol d udl1994. Howsva. COEN burner VAS used lo combust sanderdusl and generate heat for ROEMMC lube. 

lln emhon rala (a mch dryer WM divided by recorded lhroughpu d u i i  TSP testing: 
DVM 5 - (3.8 Ib TSP~)/( lsosO IbYXlOO Iblton) = 0.477 Ibs TSPlton. 
Dryer 6 - (4.2 Ib TSPRu)/(l39BO lbY2000 Iblton) = 0.601 Ibs TSPlton. 

i Ib TSP/tm wet hn&put Fa* %ma d r i w d  from 1934 ssclr testing in the following w n e r :  

i Y5 a I 6  dryer usage mlm dcu!uled baad on a line 2 production of 55 M W  board pressed with the foilowing m e r s b n  asaumpfiom: 
Board pressed lo 81 5/1wO In. 4.696 trim I-, 6.25% resin d i s .  0.5% wax solids. 3.8% fimi board moisture content 
and 18% moisture content of wood inlroduwd inla the dryers. T a l  produdon was divided evenly inlo both dryers. 

(55,wO,MOnt)(815VlwO)(l Wr)(  1/(1-0.046))(45 lbm)(l ~~lbs)(1-0.ff i25-0.W5)(1-0.o3a)/( l -0.18) = 96.379tum. 

' Ibs T S P M  (3/47 flnhrhed board. Facbx WM derived from 1994 slack testing in the following manner: 
The sum of the TSP emWm ram for the Cooler vsnts 1 and 2 and Pres vmh 1-4 is 8.3 Iblhr. 
The reznrded produdon rads during TSP Wng w~ 8.pO W / h r  

(8.3 ib TSPhr)/(8.230 MH'lhr) = 1.009 Ib T S P W  

1 Natural gas mmumptan Bkn hom 1953 emisaion imentory rabbed on production. 

"IbsTSPltonsanderdustlwlmbusted. Factorwaaderivedfrm 1994tes~ng ofCOEN~ckasfolbwa: 
Omat analysk d Um COEN sadc shows M a m g e  CO, dry vd% of 3.90% at an avaage air flow ol6.785 DSCFM. 
Assuming a sanderdust fuel carbon -04 50% this WM cmwtied lo a wood m m b w t m  rads of 0.495 tomihr. 

Th. TSP flow rads from h. COP( sock WM 3.8 Ibshr whish corr0spoi-d~ to an mission hcbx of 7.68 Iba/ton. 
(0.0390)(6.785 DSCFM)(60 min/hr)(l IbmoU385 SCo(12 Ibs C/lb d ) ( l  Ib tuel/0.5 Ibs C)(1 lon/xyM Ibs) = 0.495 DM/hr. 

(3.8 Ibs TSP/hr)/(0.495 tum sanderdul fuelhr) = 7.68 Ibs TSPlton sanderdust tuel. 

. Werdus t  generoikw rads sa(imabd from 55 MfP pmdudim wim the following COrmeRian asaumpfiorm: 
boardpreaadlo815/1MOandMndedlo750/1WOL. B~~Jdedtyd45lb/l?'. 

As d-d nbcw in loobwle e, som of the Eombustion 
ROEMMC tube. The sanderdust requind lo pmvide thkm suppiernatal heat b calcuhled aboM m fcobwle e. Therefore: 

(55.MO.wO fF)( (815-7503'/1000)(1 Wlr)(45 ibm(1 lmonlM00 ib) = 6703tons. 
from h. COW burner is required for SupplemBl heat input into the 

(6,703 tum) - (2.500 lorn) - 4 . m  l u m  remaining sanderdust 



Lousiana-Pacific Corporation 
Missoula. Montana Particleboard Mill 

TABLE I C  
PARTICULATE MATER - CURREHT EMISSIONS AT 165 MILLION FT (W4 In) PRODUCTION 
STACK EMISSIONS - NOT INCLUDING FUGmVE PARTICULATES 

. . .  
MISTING AND UODlflED SOURCES 

PC206 D p r Y l  Pdukol 0 . 5 4 l b M  51 .466bb  
E 2 0 7  m Y 2  Poiubd 0.54 I b M  51.465 bb 

E 2 0 8  D p r w 3  Pdukd 0.54 I b M  51.466 bb 
PC2W M Y 4  Pdubol 0 . 5 4 w  51.466Iwab 
PC301 Rs)nctkk$zperR10(1. Emkablm Rerwtadtoamther bnghwru 
PC3M EhdiikeaPneu. Embrrions Rerouted toamther bnghwru 

PC 40lA Forning Machine to Facs Rmu. Eaghouw 0.005 gr/CF 26.680 CFM 
PC401B FuningMachintoCaeReu. Eaghwse 0.005 gr/CF 26.680 CFM 
PC4w WTrimSampneU sac- 0.W5 gr/CF 21,380 CFM 
PC405 ur*aanupReu. sse- O.WS@=/CF 4.320CN 

PC501AhB 5)(25Slwahbbwhogpnsu. Eag- idudedwithPC503AhB 
P C m  SMderPneU sseho- 0.005 gr/CF 48.003 CFM 

pc 5 0 3 ~  5x16 s-6 WOW n q   mu. who- 0.005 gr/CF 48.m C N  

PC 504 
FcSm F d H M l n v r  Mill RBmoved 
PCWI RnwpneU sac- 0.005 gr/CF 1 6 . m  CFM 
PCWZ RnwRslsy(H.P.systsm) Eag- 0.005 gr/CF 8.WO CFM 

PC7M RoResaVentFsns ADnmphere 2 I b W  8760 h s  

Sam and Hog to Storage - H.P. Emis8iom Rerouted to Mothr bnghom 

PC701AB.C HotRwVmtFsns mosphere 6 I b W  8760 h s  

To Drver Included with FOEMMC Bum 
9.53 IbnDnd 

O.O05gr/CF 
12 I b / l W  
12 l b / I W  
121b/ lW 

0 tons' 
48.m C N  

1.752 ' 
1.752*' 
1.752*' 

0.366 I b b n  1 

0.366 lblton 8 

0.477 lblton ' 
0.601 Ib/ton' 
0.005 gr/CF 
0.005 gr/CF 
0.005 gr/CF 
0.005 gr/CF 
1.009 Ib/MWk 
13.7 Ib/loLcl 
7.68 I b W  

74.480 tom 
74.480 Iwa ' 
48.190toml 
4 8 . 1 9 o b l  
6o.m CFM 
53.360 CFM 
94.m CFM 

1 .m CFM 
55oooMlr 
€6.03 1Vd '  

O b '  

0.O05 w/CF 27.470 CFM 

SUURCE SOURCE C O W L  EMISSION P m o u c n o N  EMISSIONS EMISSION FACTOR 
DESIGNATION DESCRlFIlON DESIGNATION FACTOR RATE TONSlYR REFERPlCE 

I T d  262.73 

13.90 
13.90 
13.90 
13.90 

5.01 
5.01 
4.01 
0.81 

9.01 
9.01 

3.00 
1 .50 

26.28 
8.76 

0.00 
9.01 
0.01 
0.01 
0.01 

13.63 
13.63 
11.49 
14.48 
1 1.26 
10.02 
17.65 
0.19 

27.75 
0.45 
0.00 

5.16 

1989 teat of Y2 dfya 
1989teat of #2 dfya 
1989 teal of v2 avs. 
1989 teal of Y2 &ya 

Indusky Data 
Indusky Data 
Indusky Data 
IndusbyyDsts 
Indusky Data 
Indusky Data 
Indusky Data 

Indusky Data 
Indusky Data 
QegmTeds 
QegonTeals 

1994stsckTeoling 
Indusky Data 
AP-42 (Tab* 1.4-1) 
AP-42 (Tab* 1.4-1) 
AP-42 (Table 1.4-1) 

1 9 9 4 S M T d n g  
1994sBdcTeoling 
1994sBdcTes(ing 
1994SBdcTedng 
Indusky Data 
Indusky Data 
lndlaby Data 
Indusky Data 
1994stadcTedng 
AP-42Tdl .4-1 
1994sBdcTeoling 

Indusky DaB 



' Lousiana-PacifE Corporation 
Missoula. Montana Particleboard Mill 

TABLE 1C continued 
PARnCULATE U A m R  - CURRprr EMISSIONS AT 165 MIWON fT (W4 In) PRWUCllON 
STACK EMISSIONS - NOT INCUIOING mrnw PART~CULATES 



Louisiana-Pacific Corporation 
Missoula. Montana Particleboard Mill 
Pre-Expansion Potential Emissions 

TABLE 2A (Revbad TABLE 5-3) 
CARBON MONOXIDE - PRE EXPANSION EMISSIONS AT 111.996 MMFT*/YEAR PRODUCTION 

SOURCE SOURCE EMISSION PRODUCTION EMISSIONS EMISSION FACTOR 
DESIGNATION DESCRIPTION FACTOR RATE TONSNR REFERENCE 

PC206 DryerY1 Included wiih ROEMMC Burner 
PC207 DryerY2 Included wih ROEMMC Burner ' 
PC208 !Jrpr#3 Included wiih ROEMMC Burner ' 
PC209 DryerY4 Included w i h  ROEMMC Burner 

PC 701 A.B.C Hot Res8 Vent Farm 0.60 I b / W  t i  1.396 Mn' 33.42 1994 Stack Tests 
PC 702 
PC801 W*r  Included wiih ROEMMC Burner' 
PC802 ROEMMC 13.131b/tonc 20886.7tonsd 137.12 1994 Stack Tests 

Pro Res8 Vent Farm Included wilh Hot Press Vent Fans 

Pdnl Drying Oven #1 21 Ib /Mk f  1.752 M M d '  0.02 AP-42Table 1.4-2 
Paint Dfying Ovrn Y2 21 Ib/MMcf 1.752 MMd' 0.02 AP-42 Table 1.4-2 
Paint Drying Oven YS 21 lb/MMd 1.752 M k f  ' 0.02 AP-42 Table 1.4-2 

TOTAL 170.60 

'As discussed In lmlnote c below. it is assumed that CO is predominately a rssuH of combustion. Therefore. emissims from 
all sources connected to ihe dryer system will be represented as common emissions and will be shown under PC 802. 

Ib CO/ t.# (3/47 R n i s M  board. li was assumed that emissions from line Y l  pressing are the same M that tested for 
line Y2 since no btter data was available. This factor WM derived from 1994 stkk testing as follows: 
Sum of CO emission. from all llne Y2 press and cooler vents WM 4.9 Ibshr. Recorded production during tesling 
was 8.230 li' (3/471hr. 
Emisswns representiold CO emisniomfrom pre-pressing. pressing and coohg. 

(4.9 lb/hI)/(8.230 W/hr)  = 0.595 lb/Mft'. 

' Ib CO/ton sanderdust h*l bwned. Fact= was derived from 1994 stack teseng in the followhq manner: 
Onat analysis of the ROEMMC tube show an awrage CO, dry ~ 1 %  of 5.63% at M average air flow of 10.560 DSCFM. 
Assuming a sanderdwl fuel carbon content 01 50% this corresponds to a wood combustion rate of 1.1 12 tonsihr: 
(0.0563)(1O.sSO DSCFM)(M min/hr)(l Ib mo1/385 SCF)(1 2 Ibs carbonllb m l ) ( l  ton/2000 Ibs)/(i -0.5) = 1 .1 12 tomihr 

CO flow rata tesw in lhis air abeam were 14.6 Ibpr. therefore an emission lacbr CM be calculated as follows: 
(14.6 Ibhr)/(l.l12tOMfueI) = 13.13lbCO/ tonfuel burned. 

This flow vents &rough th. INW dryers Y5 and #6. Stack tes(ing on ihe exhaust from these two dryers shows 13 Ibihr CO 
totd flow out &e. slightly I- that what went in). Therefore. within the accuracy of the teslng. is would seem appearent 
that CO coming from ihe d w r  systems is pndominsteb a result 01 fuel combustion. For this reason it seems reasonable 
io evaluate emiaehnn horn ihe two combustion sources which lwd ihe syotem and the dryers as one unit. 

Sanderdust generalion rate W M  estimalsd from a production of 11 1.396 MMft' with the following conversion assumptions: 
Board pressed to 8 W i  om In. and sanded to 750/1 om in. Board density of 45 Ibm'. 
(1 11396000 *( (850-750) in/iWO)(i W i  2 in)(45 Ibm)(l tonl2OW Ibs) = 20886.8 tons. 

* Natural gas usage k e d  upon own burner rating of 200.000 BTv/hr times 8760 hours. 



Louisiana-Pacific Corporation 
Missoula. Montana Particleboard Mill 

TABLE 28 (Reviud TABLE 5-31 
CARBON MONOXIDE - POST DCPANSION EMISSIONS AT 165 MMFT*/YEAR PRODUCTION 

SOURCE SOURCE EMISSION PRODUCTION EMISSIONS EMISSION FACTOR 
DESIGNATION DESCRIPTION FACTOR RAT E TONSlYR REFEAENCE 

I 
MISITING SOURCES 

PC206 D r y ~ r Y l  
PC 207 Dryer Y2 
PC 208 Dryer Y3 
PC209 Drp1Y4 

PC 701 A.6.C Hot PIOM Vent FMS 
PC 702 Pro PIOM Vent Fans 
PC801 B d l u  
PC602 ROEMMC 

Palnl Drying Oven Y1 
Palnl Drying Oven t 2  
Palnt Drying Oven Y3 

NEW SOURCES 
PC 201 Pred~pr  A 

PC 212 New Dryer YC 
PC 213 New Dryer YD 

PC211 PreddryeIB 

PC 703 New Hot Press Vente 

Included with ROEMMC Burnu ' 
Included with ROEMMC Burner' 
Included with ROEMMC Burnu' 
Included with ROEMMC Burnu' 

Included with Hot Press Vent Fans 
Included with ROEMMC Burnu ' 

0.601b/Meb 110.000 Mlt' 

13.13Ibnon' 2062510nsd 
21 Ib/MMd 1.752 MMd' 
21 IblMMcf 1.752 MMd' 
21 lb/MMd 1.752 MMd' 

Included with COEN Burner 
Included wltn COEN Burner 
Included with ROEMMC Burnu' 
lncludm with ROEMMC Burnu ' 

0.60 IblMH' 55.000 MR2 

33.00 1994 Stack Tests 

135.40 1994 Sack Tests 
0.02 AP-42Table 1.4-2 
0.02 AP-42Table 1.4-2 
0.02 AP-42Table 1.4-2 

16.50 1994 Stack Testa 
1.16 AP-42Table 1.4-2 PC 803 GEKA 35 lb1106d 66.03 1@d' 

PC 804 COEN Burrer 11.53 lbnon 6703 tons ' 38.64 1994 Stack Tests 

TOTAL 224.76 

AS discussea in loomot. c below. it 1s assumed that CO is preaominatsly a result ol combustion. Therelore. emissions hom 
all sour0.8 cmnedod 10 the d r p r  system will be represented as common emissions and will be shown undu PC 802. 

Ib CO/ MH' (3/4) flnl.hd board. It we8 euumed that emissions horn line It1 p r d n g  we the same as that tested lor 
line X2 sins. no bettor dola was availsble. Thls tacta W a 8  derived horn 1994 atack testing as follows: 
Sum ol CO ernisdons hom dl line Y2 prom and coo101 vents was 4.9 Ibshr. Recorded produdon durng testing 
was 8.230e (3/47/hr. 
Emissions represo@ t d a l  CO smissions horn pie-pressing. pressing and coding. 

(4.9 lbhr)/(8.230 MV/hr) = 0.595 IblMe. 

Ib Conon sandordust fuel burned. Factor was derived horn 1994 atack testing in the Idlowing mannsr: 
Orsatanafysis dth. ROEMMC tube shows an average CO, dry "01% ol 5.63% a1 an average air flow ol 10.560 DSCFM 
Assuming a nandudust fuel carbon content ol50% this corresponds to e wood comousiion rate d 1.1 12 tonskr: 
(0.0563)(10.560DSCFM)(6Ominhr)(l Ib mcd/385 SCF)(tZ Ibscarbonflb rno()(t ton/2000IDs)/(l-0.5) = 1.112lonshr 

CO flow rete8 tested in this air aream wore 14.6 Ibhr. therefore an emission factor can be calculated as lollows: 
(14.6ib/hr)/(l.l12tmsfuel) = 13.131b CO/lonfuel burned. 

Thisnow ventsthrough the newdryen Y5 and #6. Stack testing on the exhausl h m  rhea0 two dryers shows 13 Ibhr CO 
total now art (1.0. slighUy  le^ mSt what wont In). merelm. within the accuracy ol the testing. is would sn8m appwrenl 
that CO corning hom the dryer systems is predomnalely e result ol fuel combusllon. For this reason 11 seems reasonable 
lo ovalmte omissim8 horn the Iwo combustion sources which teed the system and the diyers as one unlt. 

S~dordust  ganeratim rata waa estlmatwl horn e prcductim ol 1lO.WO MMn' with the Idlowing conversim aswrnpbQI8: 
Board p r o d  lo 850/lOOO In. M d  sanded lo 750/1000 In. Board denslty ol 45 Iblft'. 
(11woooM)n?( (850-750) ln/l0oo)(l W t 2  ln)(45 Ibm')(l ton/2000lbs) = 20625.01ons. 

*Natural gas usage b a d  u p m  oven burner rating ol2OO.OOO BTUhr time8 8760 houis. 

1 me two new dfyem wue a d d d  onto tho end ol the ROEMMC lube and uti l la neat wnich was alreaoy being generated. 
muelm. there was no increw0 in CO emisdons horn the inaalldon ol meso dryen. Some addltlonm haat may bo input 
inlo this systom homiho COEN burner. Then addinonal emissions. however. 010 accounted la in tho COEN atnck emisdons. 

I Natural gas usage was taken hom 1993 emisdons inventory ratmed on production. 

b Ibs COnm sandadust. This facia was derived ham 1994 stack testing in the Idlowing manna: 
me sum &the CO emisdm rates horn the thin predryer system atac~s os 12.8 Ibslhr. The recorded Mnoerdust fuol 
combustiondurmgiheCOleaing warn 1.11 Ibhr. Thiscorrespondstoenemisdonlactorol 11.531b~on. 

(12.8lbsCOhr)/(l.ll tmsMnderdustfueI combuasdhr) = 11.53IbsCOnm Mnoerdust. 

I Sanderdust g e n r d m  ram was eaimabd horn production d 55 MMn'wiul tho lalowing conversion aasumplms: 
boam p r e d  10 815/1WO in and m d m d  10 750/1000 In. Board denslty ol 45 Ibm'. 
(55ooowon3( (615-750) ln/lOOO)(l W 12ln)(45lbm')(l lon/ZOOOlbs) I 67031ons. 

__-- 



Louisiana-Pacific Corporation 
Missoula. Montana Particleboard Mill 
Pre-Expansion Potential Emissions 

TABLE SA (Revised TABLE 5-9) 
NITROGEN OXIDES - PRE EXPANSION EMISSIONS AT 111.396 MMFI'flEAR PRODUCTION 

SOURCE SOURCE EMISSION PRODUCTION EMISSIONS EMISSION FACTOR 
DESIGNATION DESCRIPTION FACTOR RATE TONSlYR REFERENCE 

PC206 OryerYl Included w i h  ROEMMC Burner ' 
PC207 DryerY2 Included with ROEMMC Burner ' 
PC208 Dtpr#3 Included wih ROEMMC Burner ' 
PC209 DryerY4 Included w i h  ROEMMC Burner 
PC801 Bolbr Included w i h  ROEMMC Burner ' 
PC802 ROEMMC 19.24 lbnon 20886.7 lorn'  200.93 1994 Stack Test0 

Palnt Dryiw Oven #I 100 lb/lOW 1.752 MMd * 0.09 AP-42Table 1.4-2 
Palnt Drying Oven Y2 100 Ib/tOW 1.752 MMd 0.09 AP-42Table 1.4-2 
Palnt Drying Oven #3 100 ib/lOW 1.752 MMcl * 0.09 AP-42Table 1.4-2 

TOTAL 201.19 

' As discussed in (oomb b below. I1 Is ~ s u m e d  that NO, Is predominately a result of combustion. Therefore,. em iM im horn 
all sources connec1.d l o  the drpr  system will be represented M comrran emissions and will be shown under PC 802 

Ib N4,jlm sanderdust fuel burned. Facbr WM derived horn 1994 slack tesdng in the follom'ng manner: 
Orsat analysis of the ROEMMC tube shorn an average COz dry vol% of 5.63% a1 an average air flow of 10.560 DSCFM 
Assuming a Mnderdusl fuel carbon content of 50% this corresponds lo a wood combustion rate of 1 .I 12 tonshr: 

(0.0563)(10.560 DSCFM)(W min/hr)(t Ib ml/385 SCF)(I 2 Ibs sarbowlb ml)(l ton/2000 Iba)/(l-O.5) = 1.1 12 tonshr 
N4, flow rale 1est.d In (his air stream WM 21.4 Ibhr. therefore M emission factor CM be calculnted M followa: 
(21.4ibhr)/(l.l12tonshul) = 19.24lbCO/lonhrsl burned. 

This flow venta thmugh th. new dryen YS and Y6. stack lesdng on lhe exhaust hom these two d r p n  showed 22.9 Ibhr 
(old flow out (7.0. slightly m e  UW what went in). There is m reason l o  suspect that the drying of the ward would cause 
N4, emissions. T tn  malerial being dried is not resinated and. therefore. hM a very low nitrogen content. Also. temperablrea 
in the dryera do mt anem high enough to cause oxidatian. For these I B M O n s  it WM assumed that. within the accuracy of 
lh. tesdng. all N% WM being generated by fwl combustion and the two combustion sources and four dryem were treated M 
o m  wit. 

sanderdust generation rale W M  estimated horn a production of 11 1.395 MhWl' with lhe following conversion assumptions: 
Board pressed to 850/1 Mx) In. and Mnded to 750/1 om in. Board demily of 45 Ibnt'. 
(111396WOH~( (850-750) in/lOOO)(l n/l2in)(45 lbbl')(l ton/20Wlbs) = 20886.750tons. 

* Nahrrai OM mage based upon own burner rating of 200,000 B N h r  times 8760 houm 



Louisiana-Pacific Corporation 
Missoula, Montana Particleboard Mill 

NITROGEN OXIDES - POST =PANSION EMISSIONS AT 165 M M ~ I Y E A R  PRODUCTION 
TABLE SB (Reviead TABLE 5-3) 

SOURCE EMISSION PRODUCTION EMISSIONS EMISSION FACTOR 
DESCRIPTION FACTOR RATE TONSIYR REFERENCE 

MISITING SOURCES ’ 

PC206 DryerY1 
PC207 Dryer 1 2  
PC208 Dryer YS 
PC 209 Dryer Y4 
PC801 Bdler 
PC802 ROEMMC 

Pdnt Drying Oven Y l  
Paint Drylng Oven X2 
Paint Drylng Oven X3 

lnduded with ROEMMC Burner 
lnduded with ROEMMC Burn- ’ 
lnduded with ROEMMC Burner’ 
Included with ROEMMC Burner‘ 
Included with ROEMMC Burner‘ 

19.24 lbnon 20625 tons 198.41 1994 Stack Tests 
100 lb/lo6n) 1.752 MMdd 0.09 AP-42Table 1.4-2 
100lb/lO%‘ 1.752 MMdd 0.09 AP-42Table 1.4-2 
100Ib/lo6n) 1.752 MMdd 0.09 AP-42Tabie 1.4-2 

NEW SOURCES 
PC201 PredryuA lnduded with COEN Burner 
PC 21 1 Predryer B Included with COEN Burner 
PC 212 New Dryer YC Included with ROEMMC Burner 
PC 213 New Dryer YD Included with ROEMMC Burner’ 
PC803 GEKA 199lb/lo6d 66.03 1@d‘ 6.57 1994 Stack Tests 
PC 804 COEN Burner 28.29 lbnon 8 6,703 tons’ 94.82 1994 Stack Teats 

TOTAL 300.06 

‘ As discussed In looblab b below. I1 is assumed that NO, is predominately a rewit of combustion. Therelore. emissicno hom 
all sources connected to the d rp r  system will be represented as common emissions and will be shown under PC 802. 

Ib NO,/ton asndedust hmi burned. Facta was deriwd horn 1994 slack testing In the following manmr: 
Orsat ~ a l w s  of the ROEMMC tube shows M average CO, dry vd% of 5.63% at M average air flow of 10.560 DSCFM. 
Assuming a asnderdustfuel carbon content of 50% this corresponds to a wood combustion rate of 1.1 12 tonwhr: 

(O.OSg3)(t0,5BODSCFM)(M)minhr)(l Ib md/385 SCQ(12 Ibscarbanflb md)(t lon/2000lbs)/(1-0.5) - 1.112lonwhr 
NO, flow rate te&d In thls alr stream was 21.4 Ib/hr. therefore M emission factor CM be dcu iabd  as follows: 
(21.4Ib/hr)/(l.l12tonsfuel) = 19.24lb NO,/lonfuei burned 

This flow ventsthrough the new dryera Y5 and Y6. Stack testing on the e x h a d  ham lhew two dryers showed 22.9 Ibhr 
total flow oul (Le. dighlly more than what went in). There is no reason lo wspea that the drying of the wood would mum 
NO, emissions. The material baing dried is not resinated and. therefore. has a very low nitrogen content. Also. temperatures 
in the dryers do not seem high enough to cnuw oxidaeon. For thew r e a m s  it was assumed that. within the accuracy of 
the testing. all NO, was baing generated by fuel combudon and the two combustion swrces and four dryers were t r e d  as 
one unit. 

Sanderdust generdon rate was estimated ham a produdon of 11O.OW MM* with the Idlowing conversion aswmplions: 
Board pressed lo 850/1000 in. and sanded to 75011000 in. Board density of45 Ibm’. 
(ltOOMx)Wflf)( (850-750) ln/1000)(1 W12 in)(45lbm’)(l ton/2000lba) = 20625tons. 

Naturd gas usage based upon oven burner rating 01 200,000 BTU/hr times 8760 hours. 

*The two new dryers were added Mto the end of the ROEMMC tube and utillre heal which was already being generated. 
Therefon. there WM no Inere- in NO, emisdona hom the inatahtion ol thew dryers. Some additional heat may be input 
into this system hom the COEN burner. Thew addieonal emissiwm, however. me accounted lor in the COEN alack emisdcno. 

f Naturd Oas consumpt!m taken ham 1993 emission inventory ratioed on producSon. 

I Ibs NOx/ ton sanderdust fuel combusted. Emission factor was derived ham the 1994 test data in the following manner: 
The sum d the NO, emisdon rates hom the three predryer system stacks is 31.4 Ibshr. The recorded sanderdust fuel 
combustion durhg the NO, testing was 1.1 1 Ibhr. Thls corresponds to an emisdon factor of 28.29 Ibsiton. 

(31.4 IbaNOx/hr)/(l.ll tonsMnddustfuel combustedhr) = 28.29IbsN0,hon sanderdust 

b Sanderdust generation rat. was estimated hom production of 55 MMV with the following conversion aasumptis: 
b d  press4 to 815/1OOO In and Mnded to 750/1000 in. Board density of 45 Ibnt’. 
(55MW)OOO51(((815-750)in/1000)(1 W12in)(451bnt’)(l ton/2WOibs) = 6703tons. 



Louisiana-Pacific Corporation 
Missoula. Montana Particleboard Mill 
Pre-Expansion Potential Emissions 

. 

TABLE 4A (Re- TABLE 5-5) 
VOLATILE ORGANIC COMPOUNDS - PRE EXPANSION EMISSIONS AT 111.598 MMW/YEAR 

SOURCE SOURCE EMISSION PRODUCTION EMISSIONS EMISSION FACTOR 
TONSNR REF ERE N C E DESIGNATION DESCRIPTION FACTOR RATE 

PC206 DrysrYl 
E 2 0 7  Dfyer12 
PC208 Dfyer Y3 
PC209 Dnpr#4 

PC 701 A.6.C Hot Press Vent FM. 
PC 702 Pm Proso Vent Fona 
PC801 B o i c  
E 8 0 2  ROEMMC 

Paint DMna Oven #I 

0.489 Ibnon' 52.120 tom/# 12.74 1994 Stack Testa 
0.489 Iblton' 52.120 tons/# 12.74 1994 Stack Tests 
0.489 Ibnon' 52.120  to^/# 12.74 1994 Stack Tests 
0.489 Ibnon' 52.1 20 tons/# 12.74 1994 Stack Tests 
0.527 I b / w  11 1,396 P& 29.35 1994 Stack Tests 

included wilh hot press vent fans 
Included w i h  ROEMMC Burner 

0.15 I b b n  4.936 tons ' 0.37 1994 Stack Tests 
1.487 IblMn' 24000 Mfl' 17.60 Enaineerinu Estimes 

I1 paint 044 Own ~2 4.872 I b / w  24000 w 58.47 Engineerii Estimab 
Paint Drying Own #3 1.900 I b / w  24000 M f P  22.80 Enaimring Estimab 

II TOTAL 170.68 

' Ib VOC/ Ion wet furnish. VOC emissions horn dryers #l -#4 assumed to be equivelent to that tested for dryers #5 h #6. 
Facbr WM deriwd from 1994 stack 1esSng of dryers R5 (L #6 stacks M follorm: 

Sum of average VOC emisaim from dfprs #5 and X 6  during testing WM 7.2 Ibhr. 
Production of dry furnish during the VOC tesSw was 16,552 Ibhr for the suriace dryer and 12.91 0 Ibshr for the 

(7.2 Ibshr) / (18.552 Ibsh + 12.910 Ibshr)(l lon120M Ibs) = 0.489 lbs VOCnon wet furnish. 
core dfpr @g N-27). Thls conesponds to an emission factor of 

Tom we1 hrmish dfied/yr. Dfyer uMge rat. calculaled based on I 1  1.398 Mt& produstion wilh the following conversion 
assumptions: board pr& 10 8W1ooO in, 45 ibm' density. 8% trim loss. 6.25% resin solids. 0.5% wax solids. 
5% final board moishrn content and 18% moisture content of wood introduced into the driers 
(111396oo0~(850 In/lOWj(l W12 ln)(45 Ib~(l/(l-O.08))(1 -0.0625-0.005)((1 -0.05)/(1 -0.18))(1 lon/2000 Ibs) = 2084781ons 
Rodustion WM assumed to be evenly divided into four dryers. 

' Ib VOClMMn' (3/43 finished board produced. VOC emissions assumed lo  be same M for X2 press line 
Facbr was derived from 1994 stsck 1esSng of line #2 cooler vents 1 h 2 and press vents 1 -4 M follow: 

Sum of VOC embbons from all sources averaged 4.5 Ibshr. Production during lerrlhg WM 8.533 n*hr @g N-57). 
Emission k t o r  = (4.5 lb)/(8.533 Mft%w) - 0.527 lbsl w 

Ib VGCJton sanderdust fuel burned. Facbn was derived from 1994 stack teshg in the following manner: 
Orant analysis of lha ROEMMC lube (test 5) shows an average CO, dry ~ 0 1 %  of 5.07% a1 M average air flow of 11 .I 08 DSCFM. 
Assuming a sanderdust fuel C h o n  content of 50% this corresponds to a wood combustion rate of 1.053 lonshr: 

VOC now rate tesed in #Is alr sbeam was 0.16 Ibhr. therefore an emission factor can be calculated as follow: 
(0.0507)(11.1 OB DSCFW(60 miwhr)(l Ib moi/385 SCF)(I 2 Ibs carbon/lb mol)(l lon/2000 lbs)/(0.5) = 1.053 tonshr 

(0.16lb~r)/(1.055lonsfuel) = 0.15 IbVOC/tonhml burned 

Valw represents the amounl of sanderdust combusted which WM not used for heat input into the dfprs 
This valua WM estimabd in the Rliowig manner: 
i. Sanderdust generation rat. WM eslinuded from a production of 11 1 M N  wilh the followhg conversion assumptions: 

Board pressed to 650/1wO in. and sanded to 750/1 O M  In. Board density of 45 Ibm'. 
(111396WO~( (850-750)In/lOWj(l Wl2ln)(45 Ibm)(l ton/2000lbs) = 208871om. 

Rodustion data resorded during TSP lestig shows 29.060 Ibs of wet throughput through dryers 1 5  and 4'6. 
mi8 throughput was achieved with e hm~ combustion of 1 .I 12 tonshr. This yields a facta of: 
(29,060 Ibs/hr)(l lon/Z~Ibs)/(l.112 Ions sanderduslhr) - 13.07 lorn lhmughpuVton sanderdust. 

(208478 tons/yr)/(15.07 tonsfion sanderdust) = 15951 tons d e r d u s l .  

20887 tons d e r d u s l  generated - 15951 Ions sanderdust needed = 4936 tons. 

ii. The amounl of hunish dried in the dfyer syalem per Ion of sanderdual bwned WM estinuded hom stack test data: 

iii. The amount of derdus t  combuation required lo achieve the production rate calculaled in b above is calculated as fdlowa: 

iv. Ths d t t s rem batween sanderdust generated and w m u d  is then: 

Ibs VOC emMed p r  Mf@ of parul produced on re,mandacluring line. Factor WM determined based upon 1989 data as follows: 
Production during 1989 WM 16,034 w. Own #1 dries fillers. oven #2 dries basecoats and oven X3 dries lop coati, 
solvent shipments ofbit. an apprO*rMl~ly 113 of solvents used. I1 wes ~ s u d  h t  115 01 ths solvent no1 shipped oftshe WM 

vented lhmugh drysf Y l ,  3/5 *ugh drier #2 and 115 through drier #3. 176.780 Ibs of solvent WM used in 1989. 
 he foilowkg fugiiw lo- were eatimaed per oven M per SARA 31 3 calculdons: #1 = 2%. %2 = 12%. #3 = 8%. 
The owns, which M direct flame heated. Ware Msumed to have a destruction and removal efficiency of 50%. 

Oven coatig Gallons Ibs VOC Ibs Solvent Capture DRE Emissions / Production = Factor 
#1 Fillers 35,268gal 24.304lba 23.689lbs 98% 50 23517lbs/18,034h4W 1.487 Ibs/M(t' 
#2 BM.CO& 20.674 gal 106.490 Ibs 71,066 Ibs 88% 50 78125 Ibs / 16,034 Mn' 4.872 I b s / w  
#3 Topcoats 8.583 gal 42.538 Ibs 23,669 Ibs 92% 50 30464 Ibs / 16,034 Mn' 1.900 IbslMn' 



"' Louisiana-Pacific Corporation 
Missoula, Montana Particleboard Mill 

TABLE 48 (Revimd TABLE 5-91 
VOLATILE ORGANIC COMPOUNDS - POST EXPANSION EMISSIONS AT 165 MMFr'IYf3R 

SOURCE EMISSION PRODUCTION EMISSIONS EMISSION FACTOR 
DESCRIPTION FACTOR RATE TONSIYR REFERENCE 

EXISITING SOURCES 
PC206 DryerYl 
PC 207 Dryer Y2 
PC 208 Dryer Y3 
PC209 DryerY4 

PC 701 A.8.C Hot Press Venl FMS 
PC 702 Pro Preu Venl FMS 
PC801 Bdler 
PC802 ROEMMC 

Palnl Drying Oven Y l  
Palnl Drying Oven Y2 
Paint Drying Oven Y3 

0.489 Ibflon' 51.466 londyrb 
0.489 ibflon' 51.466 tondyrb 
0.489 Ibflon' 51.466 tondyrb 
0.489 ibflon' 51,466 lonsfyrb 
0.527lb/MR" 110,000 Mnf  

i ndudd  with hot press vent fans 
l ndudd  with ROEMMC Burn6 

0.15lbflon (2.500)lons' 
1.467 i b / w L  2 4 . W  MR' 
4.872 Ib/MR" 24.000 Mnf 
1.900 ib/Mll" 24.000 MR' 

'12.58 
12.58 
12.58 
12.58 
28.99 

0.00 
17.60 
58.47 
22.80 

1994 Stack Tests 
1994StackTests 
1994 Stack Tests 
1994 Stack Tests 
1994 Stack Tests 

1994 Stack Testa 
Engineering Estimate 
Engineering Estimate 
Engineering Estimate 

NEW SOURCES 
PC 201 Predryar A 0.567 lbflon O t o n s h  0.00 1994 Slack Tests 
PC 21 1 Predryer 8 0.567 lbflon I 0 tons 0.00 1994 Slack Tests 
PC 212 New Dryer YC 0.568 lbjton' 48.190 tonsfyr' 13.69 1994 Slack Tests 
PC 213 New Dryer I D  0.568IbMon. 48;1901onsfyr' 13.69 1994 Stack Tests 
PC 703 New H o t  Press Vents 0.527 Ib/Mfl" 55.000 MR' 14.49 1994 Sack Testa 
PC803 GEM 5.8 lb/l@cf 66.03 l@di 0.19 AP-42Tabie 1.4-3 
PC 804 COEN BUIWI 0.02 ibflon ' 4.203 lons ' 0.04 1994 Slack Tests 

TOTAL 220.29 

' Ib VOC/ ton wel furniah. VOC emissions hom dryers X1- Y4 assumed lo  be equivelent lo that tested for dryera Y5 6 Y6. 
Factor was derlwd horn 1994 stack lesting of dryera Y5 6 Ye stacks as fdiows: 

Sum 'of average VOC emidons horn d r y s  X5 and Y6 during testing was 7.2 Ibhr 
Production of dry furnish during the VOC tem'ng was 16,552 ibhr for the whce dryer and 12,910 Ibwhr for lhe 

(7.2 Ibdhr) / (16.552 ibdhr + 12.910 ibdhr)(l ton/2WO Ibs) = 0.489 ibs VOCjton wet furnish. 
core dryer (pg N-27). Thls corresponds lo M emission factor ot: 

Tons wet furnish dr*d/yr. Dryer usage rate calwlabd b a d  on 110.000 MMR' production with the following converdon 
assumpha: board pressed 10 850/1 OLW in, 45 ibnt' density, 8% trim loss. 6.25% resin sdids. 0.5% wax adids. 
5% final board moisture content and 18% m d a e  content of wood introduced into the driers. 
(1 tOLW~f l~(8SOln/ lW0)(1 W12 ln)(45ib~(l/(l-0.08))(1-0.0625-0.005)((1-0.05)/(1-0.18))(1 lon/ZOW ibs) = 205866tonr 
Prcduction was awurned 10 be evenly diMded into four dryers 

Ib VOC/Mw (3/43 finished board pr'ducad. VOC emiurionaaasumed lo be same as for Y2 press line. 
Factor was d e f i  born 1994 slack testing of line Y2 coder vents 1 6 2 and pmM vents 1-4 as fdiows: 

Sum of VOC ernissims from all s o u r ~ ~ s  averaged 4.5 Ibdhr. Produaion during testing was 8.533 ft'hr (pg N-57). 
Emissionfacta - (4.5 lb)/(8.533 MR'hr) = 0.527 Ibsf MR' 

d Ib VOC,flon sanderdust fuel burned. Factor was derivsd horn 1994 stack lestimj in the ldlowing manner: 
O r ~ t  ~dys is  of the ROEMMC tube (lest 5) shows an average CO, dry vd% ol5.07% a1 an average eir flow of 11.1 08 DSCFM. 
Assuming a d e r d u s t  fuel carbon content of 50% this corresponds lo a wood combustion rate of 1.053 lonslhr: 

VOC now rate 1est.d in this alr slream was 0.16 Ibhr. theretore M emission factor CM be caiculaled as ldiows: 
(0.0507)(11.108D~FM)(W minhr)(l Ib md/385SCF)(lZIbscsrbonflb md)(l lon/2Wlba)/(0.5) = 1.053tonshr 

(0,16ib~r)/(1.053lonafuel) = 0.15lb VOC/tonfuei bur&. 

Value represents the amoufd of sanderdust combusted which was not used for heal input into the dryers. 
mi8 value was estimated In the lollowing manner: 
1. Sanderdua generetion rate was estimated hom a production of 11 0 Mw with the ldlowing conversion aasumpliona: 

Board pressed lo 8 W l W  in. and sanded lo 750/1W in. Board density of45 ib,". 
(rlcm@XCO~( (850-750) l n / l W ) ( l  W12 ln)(45lb/lt')(l ton/2000lbs) = 20625tms. 

Prduction data recorded during TSP testing shows 29.060 Ibs of wet throughput through dryers Y5 and 18. 
This throughput was achieved with a fuel combustion ol1.112 lonahr. This yields a factor of: 
(28,06Olbslhr)(t lon/20001bs)/(l.l12lons sanderdumr) = 13.07 tonsthrwghputncn sanderdust. 

(205866 + 96379 lonslyr)/(13.07 1onSnon mderdust) = 231251ons sanderdust. 

20625 tons sandrdust generabd - 23125 tons sanderdust needed = -2500 tons. 
The fact that this value la negatin indialas that heat inpul ia required horn the COEN burner 

ii. m e  amount of furnish dried in the dryw system per ton of mderduat burned was estimated hom slack lest data. 

iii. The sanderdust combdon  requred lo achien 165 MMnf produdon CM be ealculaled horn footnote b and I as follows: 

1". The diflerence b-n sanderdust generated and consumed 1s then: 



:' Louisiana-pacific corporation 
Missoula. Montana Particleboard Mill 

TABLE 4 8  - Continued 
VOLATILE ORGANIC COMPOUNDS - POST EXPANSION EMISSIONS AT 165 MMFPIYEAR 

Ibs VOC e m i W  per Mn' d panel produced on remanufacturing line, Facta was determined bawd upon 1989 data as follows: 
Production during is89 was 16,034 Mn'. Oven Y1 dries fillen, oven X 2  dries basecoals and oven Y3 dries top COnls. 
Sdvenl shipments olldte we approximately 1/3 d sdvenls used. It was assumed that 1/5 of the advent n d  shipped offsite was 
vented through dryer Y i .  3/5 through drier #2 and 1/5 through drier #3. (76.780 Ibs of sdvent we0 used in 1989. 
Tha fdlowing fugidvm i o s ~ s  wars estimated per oven as per SARA 313 calsuialions: #I = 2%. 962 = 12%. Y3 = 8%. 
The ovens. which a r m  direct flame heated. were assumed lo have a destruction end removal efficiency d 50%. 

Oven Coating Gallons IbsVOC IbsSdvenl Captue DRE EmissionsIProduction = Facta 
Y i  Fillers 35.266 gal 24,304 Ibs 23.689 Ibs. 98% 50 23517lbs/16.034Mt? 1.467lbdMlt' 
#2 Basecoats 20.674gal 106.490lbs 71.066 Ibs 88% 50 78125 Ibs/ 16.034 M e  4.872 IbdMn' 
YS T o p ~ ~ b  8.589 gal 42.538 Ibs 23.689 Ibs 92% 50 30464ibs/i6.034MllZ 1.9WlbdMlt' 

I iba VOCMon dried material throughput Emission factor wes derived from i 994 stack testing in the Idlowing manner: 
The sum d VOC eminsions from both dryers during testing was 11 .O Ibhr. We1 material throughput Into the dryers durmg 
VOC testing was 19,393 Ibdhr each: 

(11.0 Ib/hr)/(Z.x (9.393 lbd2WOlbfion) = 0.567 IbMon. 

Predryers were n d  uwd until 1994. However. COEN burner was used to combud sanderdust and generate heat la ROEMMC 
tube. 

I Y5 h Y 6  dryer uaagm rates bawd upon 55 MMt? produclion with the Idlowing conversion assumpibs: 
Board p r e d  i o  815/1OOO in. 4.6%1rim 108s. 6.25% resin sdids. 0.5% wax sdids. 3.8% final board moistwe conlenl 
and 18% mdslun conlenl ol w w d  introduced into the drysrs. Tdal production was divied evenly into both dryers. 
( 5 ~ 0 0  ll?(815/iOW)(l W12 ln)(l/(l-0.046))(45 IbMi3)(1 lon/ZWO Ibs)(l-O.O625-0.005)(1 -0.038)/(1-0.18) = 96379 tons. 

1 Natural Gaa usage inken from 1993 eminsions inventory raiioed i o  production. 

Ibs VOCIMI? board p r o d u d .  Facta was derived from 1994 stack testing in the ldlowing manner: 
Orsai analysis d the COW stack shows an average CO, dry vd% d3.90% ai an average air R o w  d6.785 DSCN.  
AMuming a sanderdust fud carbon content d 5 0 %  this was converted io e wood combustion rate o10.495 tonshr. 

The VOC R o w  rete from th. COEN stack was <O.Ol lbdhr which corresponds l o  M emission factor of: 
(0.0390)(6.785DSCFlLI)(GDmin/hr)(I Ib mo1/385SCF)(12IbaCnbmd)(l IbfuoUO.5IbsC)(l tonRWOlbs) = 0.4951onshr. 

(0.01 Ib/hr)/(0.495tonYhr) = 0.02 Ib VOChon sanderdust fuel. 

1 SMderdust genwdon rate WM eaimeted from produaion d 55 MMt? with ihefdlowing conversion assumDlions: 
board pressed to 8i 5/1OOO In and M n d d  l o  750/1 Ow in. Board density d 45 Ibnt'. 
(550ooOOO~( (815-750) ln/lOOO)(i W 121n)(45Ibm')(l lon/2WOIbs) = 6703tons. 

As discuswd above in twtnde e. some dihe combustion gas from the COEN burner is required for supplemental heat 
inpul into the ROEMMC tube. The sanderdust required to provide this heat is shown above in looinole e. Therefore: 

(6703 Ions generated) - (2500 Ions used for supplemental heal) = 4203 ion8 remaining sanderdust. 



L, Louisiana- Pacific Corporation 
Missoula. Montana Particleboard Mill 

TABLE 4C 
VOLATILE ORGANIC COMPOUNDS - CURRENT EMISSIONS AT 165 MMFh?YEAR 

SOURCE SOURCE EMISSION PRODUCTION EMISSIONS EMISSION FACTOR 
DESIGNATION DESCRIPTION FACTOR RATE TONSNR REFERENCE 

EXISITING SOURCES 
PC206 DryerY1 
PC 207 Dryer Y2 
PC208 Dryer#3 
PC209 DryerY4 

PC 701 A.0.C Hot Preu.Vmnt FMS 
PC 702 Pro Preu Vmnl FMS 
PC801 Bdler 
PC802 ROEMMC 

Paint Drying Oven Y1 
Paint Drying Ovm Y2 
Paint hying Ovmn #3 

O.@O Ibfion' 51.466 tondyr' 
0.480 Ibflon' 51.466 tons/vr' 
0.486 Ibflon' 51.466 lons/yrb 
0.480 Ibflon' 51.466 lons/vrb 
0.527lb/MltC 110,000 w 

lndudd with hot prmu vmnt Inns 
indudmd with ROEMMC Burnr 

0.15 lbflon Olons' 
low I b W l  24,000 w 
IawlblMn" 24.000 w 
law I b W '  24.000 Mn' 

12.58 
12.58 
12.58 
12.58 
28.09 

0.00 
0.00 
0.00 
0.00 

1994 Stack Tests 
1994StackTesta 
1994 Stack Testa 
1994StadcTesh 
1994stadcTests 

N E W  SOURCES 
1994 Stack Tests 

21.11 1994 Stack Tests 
0.568lbfion' 48,lWtondyr' 13.60 1994 Stack Tests 
0.566lbflon' 48.1Wlondyr' 13.69 1994 Stack Tests 

1994 Stack Tests 

1994 Stack Testa 

PC 201 Predryer A 0.587 ibfion a 74,480 tons' 21.11 
PC 21 1 Predrymr B 0.587 ibflon 74.480 tons ' 
PC 212 New Oryu #C 
PC 213 Nmw Dryu #D 
PC 703 Nmw Hot Press Vents 0.527 I b / W '  55.000 MW 14.40 
PC803 GEKA 5.8 lb/106d 66.03 ldd' 0.10 AP-42Tabla 1.4-3 
PC 604 COEN Burmr 0.02 lbflon' Olons' 0. 00 

TOTAL 185.59' 

Ib VOCl ton wmt furnish VOC e m l s j a n  hom drprs Y 1 - Y4 assumed to bm qukehnt to that tested lor dryen YS 6 #6. 
Factor was dmriud hom 1994 stack tmsting of dryue Y5 6 1 6  &&e am ldlows: 

Sum of avmnge VOC amiuionshom drpra Y5 and Y6 during testing WM 7.2 Ibhr. 
ProdusUm of dryturnkh during t h m  VOC testing wam 16.552 lbmr lor the wrfom drpr  M d  12.910 Ibo/hr lor the 

(7.2 Ibefhr) / (18.552 Ibuhr + 12.010 Ibwhr)(l lon/2000 Ibs) - 0.489 Ibs VOCflon wmt furnish 
cue dryu (pg N - 27). This corresponds 10 M amlMim hctU d 

' Ton. w.1 furnish drbdlyr. Dryu ungm rate calculabd basd on 110.000 MI# produdon wlth the ldlowing convmr.Pn 
auumptbns: b a r d  presswl to 8 W 1  000 In. 45 IbW denucy. 6% blm iou. 6.25% rmmin sdkis. 0.5% wax .o(lde. 
596 Rnd board mdaarrm conlmnt and 18% maaue  contmm of wood Introduced Inlothe drlen. 
( l l ~ ~ ( 8 ~ i n / 1 0 0 0 ) ( 1  W12 In)(45IbW(l/(l -0.08))(1-0.0625-0.005)((1 -0.05)/(1 -0.18))(1 lon/2000 ibs) = 2OY168toni 
Production was auummd lo bm evenly didded Into four drws.  

Ib VOC/MMn'(3/47 finlshd board p r o d d .  VOC mmiMions aawrnmd lo bm same M lor Y2 prmM line. 
Factor was aeriwd hom 1994 &ck testing of llnm Y2 coolmr venta 1 6 2 and prmw vmta 1 - 4 as idlows: 

Sum d VOC mmissiona tom ail m r m s  averaged 4.5 Ibefhf. Production during testing was 8.533 n'hr (pg N- 57). 
Emission tactor = (4.5 lb)/(6.533 Mil%r) = 0.527 IbW 

Ib VOC,fion Mnderdustfuel bur&. Factor was dmriwd hom 1994 Ma& eding in the fdlowing mannu: 
Or-1 Malyds ol the ROEMMC tube (lest 5) show. M avmragm CO, dry vd% d 5.07% at M avwagm aif now of 11 .lo8 DSCFM. 
m m l n g  a sandudust fud carbon conlanl of 50% thls corresponde lo a wood combustion rate of 1.059 tonuhr: 

voc now ram 1 m d  in thls air s t fnm WM 0.18 Ibhr. thrmiore M amlsjon tactor can be calculated as ldlows: 
(0.0507)(11.1M) DSCFM)(Bominhr)(l Ib md/385 SCF)(lPibscarbonflb md)(l ton/2000lbe)/(0.5) - 1.053londhr 

[0.16lb/hr)/(l.O591ms(ual) = 0.15lb VOC/ton(uml burnmd. 

ana acluai predryer unga is unknown. it will be auumed mal thm prodryers are operated a1 thet maximum cnpacily. In thls 
situation. dl sanderdust gmnualed at the f a c i l i  will nod  lo be used lor hentirg the drprs and/or prdryen. No combustion 
gnus will vent through the Bdler. ROEMMC or COEN stacks. 

VOC emissions hom t h o u  coatings are. at preawrl. unknown but should be low. 
f AS of January 1.1905 the remantdacturing line will be using mostly walubawl coatings. 

I [bo VOCflm we1 material thraghput. Emission factor wam deriwd horn 1994 aadc testing in the fdlowing manner: 
The sum of VOC emiu iap horn both dryus during testing WM 11 .O Ibhr. W.1 materhl throughput into the drprs durhg 
vOC testing was 19.303 IbYhr ea&: 

(1l,Olbhr)/(2 x 19.393Ibd2000lbflon) = 0.587lbflon. 



il Louisiana-Pacific Corporation 
Missoula. Montana Particleboard Mill 

TABLE 4C - Continued 
VOLATILE ORGANIC COMPOUNDS - CURRENT EMISSIONS AT 16s MMWNEAR 

' Sin- it is not known what enpacity the prodryers will werate at. umge is based on the rated ca~adhl of 17.000 Ibhr 
timas 8760 hourdyeu. 
(17.oOO Ibdhr)(l ton12000 lbs)(8760 hrdyr) - 74460 toner.  

' X5 6 X6 dryer usage rates based upon 55 MMV production with the ldlowing comerdon assumptions: 
Board p r o d  to 815/1oOO In. 4.6% trim loss. 6.25% resin sdids. 0.5% wax sdids. 3.8% Anal board rnoisttuo content 
and 18% moisture content of wood introduced into the dryers. Total produdion was divhd evenly into both drprs. 
(55WoooOfl3(815/1000)(1 U t 2  ln)(t/(1-0.046))(45 Ibm3)(1 ton/2000 Ibs)(1-0.0625-0.005)(1-0.038)/(1-0.18) W 7 9  tons. 

' Natural Gas usagetaken from 1993 emissions invenbwy ratbed lo production. 

' Ibs VOC/?# board produced. Factor was derkod from 1994 stach testing in the fdlowing manner: 
Ormt ~ a l y a i s  of the COEN stack shows an average CO, dry vd% of 3.90% at M avertw air flow of 6.785 DSCW. 
Assuming a sanderdust fuel carbon content of 50% this was converted to a wood combustion rate of 0.495 tondhr. 

The VOC flow rat. from the COEN stack was c0.01 lbdhr which c o r r e m d s  to M emission factor ot: 
(0.0390)(6.785 DSCFM)(60 minhr)(l Ib md/385 SCF)(lZIbsC/lb md)(l Ib fuel/0.5 IbsC)(I ton/2000 Ibs) = 0.495 tondhr. 

(0.01 lb/hr)1(0.495 tondhr) - 0.02 Ib VOC/lon sanderdu.1 fuel. 



Louisiana -Pacific Corporation 
Missoula. Montana Particleboard Mill 
Pre- Expansion Potential Emissions 

TABLE SA (Revisad TABLE 5-3) 
SULFUR DIOXIDE - PRE EXPANSION EMISSIONS AT 11 1.396 MMFT'IYEAR PRODUCTION 

SOURCE SOURCE EMlSSiON PRODUCTION EMISSIONS EMISSION FACTOR 
REFERENCE DESIGNATION DESCRIPTION FACTOR RATE TONSNR 

PC206 Drpf# l  Included wit4 ROEMMC Burner ' 
PC207 D r y ~ # 2  Included wih ROEMMC Burner ' 
Pc208 0ry.r#3 Included with ROEMMC Bumr ' 
PC209 Dw1#4  Included wit4 ROEMMC Burner ' 
Pc801 Bolk Included w i h  ROEMMC Burner a 
PC802 ROEMMC 0.39 lWton b 20006.7  OM 4.07 AP-42. Table 1.6-2 

point DMng Ovrn #I 0.6lb/f0%' 1.752MMcfd 0.W AP-42Table 1.4-2 
Palnl Drying Ovrn #2 0.6 Ib/fO%' 1.752 MMcf 0.00 AP-42 Tabla 1.4-2 
Paint Dryiw Oven #3 0.6 Ib/lO%' 1.752 MMcf 0.00 AP-42Table 1.4-2 

TOTAL 4.07 

a tl la aaaumed that SO, 111 pndominatety a result of combustion. Therefore. emissbna tmm all aourcea 
s o d  to the drpf  aptem will be represented M comn-an emisaiam and wil be shown under PC 802. 

Ib SO#on sanderdust fuel bwned. Factor WM taken horn AP-42. AP-42 Table 1.6-2 lis* a value of 0.15 Ib SOEon wood 
fwl at 50% moisturn. Factor WM doubled since the fuel is dry. Although the table fwtnob d indica- that Uw lower end 
of the range shown should be used for wood fuel. the sanderdust combustfd in these units c o n t h  a minor amount of 
added sulfur in the form of Ammonium sulfate catdyst. Production data recorded during s k k  teatha indicates about 0.009% 
ammonium sulfat. by we@M in the finished pmducl. Ammonimum sulfate is 24.3% Sultur by weight. This yields a SO, 
generahn rate 01: 

This sulfur would be in addition to the 6ulfu1 found In the wood. Therefore: 
(0.OoOOe CatalY.1)(0.24 S/CaWVstJ(20@ lbMn)(32 Ibs S@/(16 Iba S) - 0.09 Ib SO#on M hom catdpl. 

(0.3 lblton hom wood)+(O.O9 lbtlon hom Ammonium Sulfate) - 0.39 Iblton totd. 

B o a r d p r ~ t o 8 5 0 / 1 0 0 0 i n . n n d ~ ~ e d t o 7 5 0 / 1 0 W l n .  Boarddensityof45lb~. 
(111396oOofl~( (850-750) In/lOW)(l n/l2ln)(45 lb/@(f ton/2OW Ibs) - 20887toM. 

Sanderdust generatlon rate WM estimafed horn a production of 11 1 M M  wit4 the following ConVeIaion aaaumptiona: 

Nahlral ga8 usage basd upon own burner rating of 200.000 BTUhr times 8760 h o w  



.I Louisiana-Pacific Corporation 
Missoula. Montana Particleboard Mill 

TABLE 50 (Reviud TABLE 5-3) 
SULFUR DIOXIDE - POST EXPANSION EMISSIONS AT 165 MMWNEAR PRODUCTION 

SOURCE SOURCE EMISSION PRODUCTION EMISSIONS EMISSION FACTOR 
DESIGNATION DESCRIPTION FACTOR RATE TONSlYR REFERENCE 

EXlSlTlNG SOURCES 
PC206 DryerYt 
PC 207 Dryer Y2 
PC 208 Dryer Y3 
PC2W Dryer Y4 
PC8Ot Bdler 
PC802 ROEMMC 

Paint Drying Oven Y t  
Palnt Drying Oven Y2 
Paint Drying Oven Y3 

included wnih ROEMMC Burna' 
Inaudd with ROEMMC Burnu' 
Included with ROEMMC Burna ' 
includd with ROEMMC Burna ' 
includd with ROEMMC Burna ' 

0.39 ibnon 20625 tollsr 4.02 AP-42.Tabb I 6-2 
0.6lb/tO6n' 1.752 MMdd 0.00 AP-42Tabie t.4-2 
0.6 lbitO6n' 1 752 MMd' 0.00 AP-42Table 1 4-2 
0.6 IbllO6n' 1 752 MMd' 0.00 AP-42Table 1.4-2 

NEW SOURCES 
PC 201 Predryer A Included with COEN Burner 
PC 21 I Predryer B Included with COEN Burner 
PC 212 Nsw Dryer YC Included with ROEMMC Burna ' 
PC 213 Naw Dryer YD Included with ROEMMC Burnu 
PC803 GEKA 0.6ib/l06d 66.03 106d' 0.02 AP-42.Tabk 1.4-2 
PC 804 COEN Burner 0.39 ibnon 6703 tons 1.31 AP-42.Tabb 1.6-2 

TnTAl 5-55 
~~ ~~ 

* ii is assumed that SO, Is predominalaiq a rewii of cornbudon. Therefore. emissions from all sources 

bibSOgonsanderdudfuelburned. Factorwasiakenfrom AP-42. AP-42Table t.6-2listsavalue~O.t51bSOgonwood 
fuel at 50% rnoistue. Factor WM doubled dnce the fuel is dry. Although the table footnoin d indicates that the lower end 
ol the rang. drown &wid be used for wood fuel. the Mnderdud cornbuasd in these units contains a minw amount of 
added sulfur in the form of Ammonhm sulfate caiaiyst. Produdon data recorded during &ck testing indicates about 0.0099b 
ammonum sulfate by weight in the finlahsd product. Ammonimum sulfate is 24.3% Sulfur by weight. This yields a SO, 
generation tala d. 

mi. wlfur would be in additionto the sulfur found in the wwd. merefm: 

Sanderdust generelion raia was edmaied from a production of I t  0 MMV with the fdiowing conversion assumptbns: 

connected to the d r y r  8yst.m will be represented as common emlssions and wiil be drown under PC 802. 

(0.oaOOg catatyd)(0.24 S/~Wy.1)(2000 ibhn)(32 Ibs 50)/(16 ibs S) = 0.09 ib SOgon fuel from catslyst 

(0.3 ib/Ionfrom wood)+(O.O9 ibhon from Ammonum Sulfate) = 0.39 ibhon t h i .  

Board pressed to 850/1000 in. and sanded to 750/1WO in. Board density of 45 ibnt'. 
(it0000000 e( (650-750) In/t000)(t .Ut2 ln)(45 ib/ftl)(t ton/2000lbs) = 20625 tons. 

Naturd gas usage b a d  upon w e n  burner rating of 200,OW BTU/hr times 8760 hours. 

m e  two new dryeta were added onto the end of ths ROEMMC tube mid utilize heat which WM already being generated. 
Therefwe. there was no Increase in SO, emissions from the instalidion ofthese.dryer8. Some additional heat may be input 
into this system from the COEN burner. These addilional emissions, however. are accwnted for in the COEN slack emisrim. 

Naiurd Gas consumptbn taken from 1 gg3 emission inventory raiimd to production. 

I Sanderdust generation tala was edmabd from production of 55 MMV with the fdlowing conversion aWrnpSons: 
board pressed to 815/1WO in and sanded to 750/1 000 in. Board densiiy of 45 Ibw. 
(sswoooofl?( (815-750) ln/1000)(t W t2in)(45lbW)(t ton/2~0lbs)  * 6703tons. 
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C O N T I N U O U S  E M I S S I O N  MONITORING SYSTEM (CEMS) 
RELATIVE ACCURACY TEST AUDIT ( R A T A )  

Sum of  the D i f f e r e n c e s  

( S u n  o f  the D i f f e r e n c e s ) *  (Otg)’=) d 4.6% 

M o n i t o r  M a n u f a c t u r e r  &/ Model N O .  5 2 ~  

Type o f  Moni to r  (SOz,  NO,, HC, e t c . )  &?&r/ 
U n i t  of Measurement ( % ,  pprn, w e t  o r  d r y  b a s i s )  

E m i s s i o n  S t a n d a r d  ( p r o v i d e  u n i t s )  

70 
20 % 

Measurement  P r i n c i p l e  (NDIR, c h e m i l u m i n e s c e n t ,  e t c . )  

M o n i t o r  System Type ( e x t r a c t i v e ,  i n - s i t u )  . 

Range of I n s t r u m e n t  S p a n  Gas C o n c e n t r a t i o n  

I i 

cd 2u.g 
I Mean I I f &A I I 



. . . .  . .  .. ... . . . .. 
'a  In 

E S A M P L E  C A L C U L A T I O N  O F  
C O N F I D E N C E  I N T E R V A L  AND R E L A T I V E  ACCURACY 

C O N T I N U O U S  E M I S S I O N  I . I O N I T O R 1 N G  S Y S T E M  PERFORTd\NCE E V A L U A T I O N  

Confidence Interval = C I  

t.975 = z.qq7 
n = 7  

Xi = difference 

b 
(Mean of the Differences1 + CI 

100% nccuJ-acy = ---___------___---------------- * 
( %  basis) Mean of Reference Method Values 

d 

b 
Accuracy = IMean of the Differences1 + CI 
(conc. basis) 

I +  +.@< N = I  



CONTINUOUS E M I S S I O N  M O N I T O R I N G  GYSTEM ( C E M S )  
R E L A T I V E  ACCURACY T E S T  A U D I T  ( R A T A )  

~ ~ ~ X W A - P M ~  

Monitor Manufacturer &/ Model NO. 

Type of Monitor ( S 0 2 ,  NO,, HC, etc.) 

Unit of Measurement ( % ,  ppm, wet or dry basis) 

d/wRe, LU/ Location L/ A!!?/ dRYei@a3 

&pa,7”/ 

Emission Standard (provide units) 20 78 
Measurement Principle (NDIR, chemiluminescent, etc.) 

Monitor System Type (extractive, in-situ) . 

Range of Instrument Span Gas Concentration 

I I I I 

Sum of the Differences 1 c ,441~96 1 
I (Sum of the Differences)‘ (w)= I 4 4 4  : I 



E S A M P L E  C A L C U L A T I O N  O F  
C O N F I D E N C E  I N T E R V A L  AH0 R E L A T I V E  A C C U R A C Y  

C O  N T  I N  UO U S E I4 IS S I O N  t10 N I T O  R I NG S Y S T EH P E R FO WA PIC E E V A L U A T I O N  

Date Mo n i to r I . D . s/x/ Q399729 

5&d o&=r Confidence Interval = CI 

t.975 = Z , W 7  
n = .7 
X i  = difference 

2 
confidence 
Interval - - t.975 * d n  * ( L X i 2 )  - ( Exj.1 

C d __---  

b 
[Mean of the Differences1 + CI 

* 100% Accuracy = ---_-___-_-__________-__---__-- 
( %  basis) Mean of Reference Method Values 

a 

b 
Accuracy = [Mean of the Differences1 + CI 
(conc. basis) 

I +  - Or38 = I  



. . ._ . . . . 
'0 

D r y e r  # 1  Normal  O p a c i t y  C a l i b r - a t  ion R e p o r t  
LOUISIFINFI PRCIFIC  

05:00:08 10-18-1994 



. .. -. . ~ . . .. __ -- . . . . .  .. . .  

‘,I ‘ * 1  

D v y e r -  #1 N o r m a l  O p a c i t y  Calibr-at ion Repot - t  
LOUISIRNR P R C I F I C  

05:00:01 10-19-1994 



. . . . ... - . _ _  . , . . .. . .-.,--.- -..-- 

',I / I '  

Dryer-  #1 Nor-mal O p a c i t y  C a l i b r a t i o n  R e p o r t  
LOUISIRNR P R C I F I C  

05:00:01 10-20-1994 ............................ 
CRLIRRRTION FlDJUSTED PERCENT PEFCENT 

XIMPLE STRNDFlRD RERDING REFlD I NG DRIFT TRRNSMISSION 

Zero 0.00 -0.24 0. 00 0. 08 100.49 
S p a n  44.51 44.76 44.89 0.38 30.52 

I i r t  D r i f t  X 1.88 

; t a c k  T a p e r  R a t i o  ( E x i t / M o n i t o r i n g )  1.00 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  



Dryer #1 Normal Opacity Calibration Report 
LOUISIRNR PRCIFIC 

05:00:00 i a+i - i994  





D r y e r  #1 N o r m a l  O p a c i t y  C a l i b r a t i o n  R e p o r t  
L O U I S I R N R  F R C I F I C  

0 5  : 00 : 01 10-23-1994 

C A L I R R R T I O N  R D J U S T E D  P E R C E N T  
SAMPLE STRNDRRD RERD I NG RERD I NG D R I F T  T 

P E R C E N T  
F l N S M I S S  ON 

99.29 
31.59 



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

(11 

.. 



Dryer #1 Normal Opacity Calibration Report 
LOUISIRNR CRCIFIC 

05 : 00 :01 1 0-25- 1994 

CRLIBRRTION RDJUSTED PERCENT PERCENT 
SRMPLE STRNDRRD RERDING RERD I NG DRIFT TRRNSMISSION ----------______________________________----------_-_--------------------------- 
Zero 0. 00 0.31 -0.00 -0.00 99.39 
Span 44.51 43.71 43.53 -0.98 31.69 

)irt Drift :: 2.44 

itack Taper Ratio (Exit/Monitoring) 1.00 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  





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

. .  ,.I 

CONTINUOUS E M I S S I O N  M O N I T O R I N G  S Y S T E M  ( C E M S )  
R E L A T I V E  ACCURACY TEST A U D I T  ( m T A )  

. .  

. .  

~ao/S/Baf i  -.pmF,/c G~W A&~M fl/Loca t i o n  LdJ& MV&? /eP 
M o n i t o r  M a n u f a c t u r e r  os/ Model N O .  5@c 

Type  of Moni to r    SO^,  NO^, tic, e t c . )  O P M ~  
U n i t  of  Measurement ( % ,  ppm, w e t  o r  d r y  b a s i s )  

E m i s s i o n  S t a n d a r d  ( p r o v i d e  u n i t s )  

70 
20' 3 

Measurement  P r i n c i p l e  (NDIR, c h e m i l u m i n e s c e n t ,  etc.) 

M o n i t o r  System Type ( e x t r a c t i v e ,  i n - s i t u )  . 

Range  o f  I n s t r u m e n t  S p a n  Gas C o n c e n t r a t i o n  

1 2  

M e a n  a f D .  04 
Sua of t h e  D i f f e r e n c e s  a./97 



E S A H P L E  C A L C U L A T I O N  O F  
C O N F I D E N C E  I N T E R V A L  AN0 R E L A T I V E  ACCURACY 

C 0 NT I N UO U S E EI I S S I 0 N HO PJ I T O R  I NG S Y S T EN P E R  FO F X I N C  E E V A  L U AT 10 N 

Date / / - z L 9 q  Monitor 1.13. s/A/ 839,9730 

Confidence Interval = CI 

t.975 = 2. q97 
n = 7  

X i  = difference 

b 
[Mean of the Differences[ + CI 

* 100% Accuracy = ............................... 
( %  basis) Mean of Reference Method Values 

a 

b 
Accuracy = [Mean of the Differences1 + CI 
(conc. basis) 

D./d = P, 20 = I  I +  



. . .. -- _ _ ~ _ _ _ _  

. . .  . , -  
. . ,. . .  111 

C4L 57n 
T e s t  -t+&h€i 4&44& Difference 
No. Date  Time /+DJ Value  V a l u e  Xi 

- -  --  45 77 1 /o-/F 05m 

C O N T I N U O U S  E M I S S I O N  H O N I T O R I N G  GYSTEH (CEMS) 
RZLATIVE ACCURACY TEST A U D I T  (RATA) 

D i f f e r e n c e  
Xi2 

- -  

M o n i t o r  M a n u f a c t u r e r  

Type o f  M o n i t o r  (SO2 

U n i t  of Measurement 

Sum o f  t h e  Differences 

(Sum of t h e  D i f f e r e n c e s ) ‘  ( 4 ~ ) ~  = 1 d / ~  9776 

os/ Model No. 

NO,, HC, e t c . )  c~a/7”/ 
%, .ppm, w e t  o r  d r y  b a s i s )  

E m i s s i o n  S t a n d a r d  ( p r o v i d e  u n i t s )  20 23 
Measurement P r i n c i p l e  (NDIR, c h e m i l u m i n e s c e n t ,  e t c . )  

Z,b/72 



E S A l . I P L E  C A L C U L A T I O N  OF 
C O N F I D E N C E  I N T E R V A L  A N D  RELATIVE ACCURACY 

C O N T I N U O U S  E N I S S I O N  FLONITORIf . IG S Y S T E M  P E R F O W d \ P I C E  E V A L U A T I O N  

Confidence Interval = CK 

t.975 = Z d L j 4 7  
n = -7 
X i  = difference 

b 
/Mean of the Differences1 f CI 

* 100% Accuracy = -_____-____-___________________ 
( %  basis) Mean of Reference Method Values 

a 

b 
Accuracy = IMean of the Differences1 + CI 
(conc. basis) 



._~--.-.-.-...I_ .. . . . .. .. , , . . . .. - .. . . . . . . .. - .  . . . ... ~~ 

~~ . . , 

I , ,  

Dryer- #Z Normal Opacity Calibration Report 
LOUISIRNR PRCIFIC 

05: ma: 01 18-18-1994 ---_-__--_-__-_-----_------- 
CRLIARRTION RDJU5TED PERCENT PERCENT 

;PIMPLE STRNDRRD RERDING RERDING DRIFT TRRNSMI SSI ON 

Z e r o  8. 88 4.76 -8.00 -0.00 90.70 
Span 45.77 48.18 45.59 -0. 19 26.86 



D r y e r -  #2 N o r m a l  O p a c i t y  C a l i b r - a t  i o n  R e p o r t  
L O U I S I R N R  P R C I F I C  

05:00:00 10-19-1994 

, 



. . . . . -. .- _. . . ... . . . . .. .. . .. . .  ~~ ,~~ ~- ~ 

Dr-yer #2 Novmal Opacity Calibration Report 
LDUISIRNR PQCIFIC 

85: 08: 81 18-28-1994 

CRLIBRRTION QDJUSTED PERCENT PERCENT 
2RMPLE STQNDQRD REQDING REQD I NG DRIFT TRRNSMISSION ----------______________________________---------------------------------------- 
Zero  8. 88 5.16 -8. 88 -8.80 89.94 
Span 45.77 47.83 44.99 -0.79 27 . LL '="=' 

)irt Drift X 2.36 

;tack Taper- Ratio (Exit/Monitoring) 1. 88 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  



~~ ~_______~ 
.. . . .  . ~ . .  . .... ... . . .. .. . . . . , . ... __. - .. 

Dryer. #2 Normal Opacity Calibration Report 
LOUISIFINR PRCIFIC 

85:88:80 18-21-1994 



Dryer #2 Normal Opacity Calibration Report 
LOUISIRNR PRCIFIC 

05:00:01 10-22-1994 ______-_______-------------- 
CRLIRRRTION RDJUSTED PERCENT PERCENT 

SRMPLE STRNDRRD REaD I NG RERDING DRIFT TRRNSMISSION 



D r y e r  #2 Novmal  O p a c i t y  C a l i b r a t i o n  R e p o r t  
L O U I S I R N R  P R C I F I C  

@5:00:1210 la-22-1994 



~. -~ . . . . . . . . . . . . .  ....... - .. .... .......... 
.8 '91 

D r y e r  #2 N o r m a l  O p a c i t y  C a l i b r a t i o n  
LOUISIRNR P R C I F I C  

05 :a0 : 01 10-24-1994 

Re p o t-t 



. . .~ .- . . ~~ ~ 

. ... .. . . . . . . . I . .  . .  . . ~. . - ~- 
?I. 

D r y e r  112 N o r m a l  O p a c i t y  C a l i b r a t i o n  R e p o r t  
LOUISIRNR P R C I F  I C  

65 :80: 6t 18-25-1994 





__ 
. . . 

<*, 

11 

12 

Hean 

CONTINUOUS E M I S S I O N  M O N I T O R I N G  SYSTEM ( C E H S )  
R E L A T I V E  ACCURACY T E S T  A U D I T  ( R n T A )  

a b+ d /2 

M o n i t o  r Ma nu f a c t u r e  r ,&/ Model N o .  5@c 
Type o f  Moni to r  ( S 0 2 ,  NO,, H C ,  e t c . )  @&d 
U n i t  o f  Measurement (k, pprn, w e t  o r  d r y  b a s i s )  

E m i s s i o n  S t a n d a r d  ( p r o v i d e  u n i t s )  

70 
20 % 

Measurement P r i n c i p l e  ( N D I R ,  c h e m i l u m i n e s c e n t ,  e tc . )  

M o n i t o r  System Type ( e x t r a c t i v e ,  i n - s i t u )  . 

Range o f  I n s t r u m e n t  S p a n  G a s  C o n c e n t r a t i o n  

Sum of the Differences 

(Sum of the Differences)' (0.g3)': 1 0.68.7 

I 

/.rJ307 



~ 

. . _ _  ...-.. . . .. ~ 

I 
_,,I 

E S A h l P L E  C A L C U L A T I O N  O F  
C O N F I D E N C E  I N T E R V A L  A N D  R E L A T I V E  A C C U R A C Y  

C O N T I N U O U S  E M I S S I O N  M O N I T O R I N G  S Y S T E M  P E R F O W A N C E  E V A L U A T I O N  

Confidence Interval = CI 

t.975 = 2.497 
n =  7 
X i  = difference 

b 
[Mean of the Differences1 + CI 

100% Accuracy = _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
( %  basis) Mean of Reference Method Values 

a 

b 
Accuracy = [Mean of the Differences1 + CI J (conc. basis) 



. . . . .  . . . . .  

I 
. . . .  . . . . . .  . . . . . . . . . . . . .  . . . .  . . . . . .  ..... . . .  

. .  
. . . .  ..: 

<.a .I 

T e s t  
No. 

1 

C O N T I N U O U S  E M I S S I O N  M O N I T O R I N G  EYSTEM ( C E M S )  
R E L A T I V E  ACCURACY T E S T  A U D I T  ( R A T A )  

W 5 T D  
hwsh0.4 -€EM3 D i f f e r e n c e  D i f f e r e n c e  

Date  Time A A Z v a l u e  V a l u e  X i  Xi2 

- - - +s/5 /D-/Y-p{ &@ 

Mo n it o r Manu f a c t u r e  r Model N o .  

Type o f  Moni to r  ( S O z ,  NO,, HC, e t c . )  

U n i t  o f  Measurement ( % ,  ppm, w e t  o r  d r y  b a s i s )  

&?Md 

Emiss ion  S t a n d a r d  ( p r o v i d e  u n i t s )  a 

Measurement P r i n c i p l e  (NDIR, c h e m i l u m i n e s c e n t ,  e tc . )  

M o n i t o r  Sys tem Type ( e x t r a c t i v e ,  i n - s i t u )  . 

R a n g e  of I n s t r u m e n t  S p a n  G a s  c o n c e n t r a t i o n  

I R E L A T I V E  ACCURACY T E S T  -wAA/ &&pr 



. . . . . .. . . .. ... .. ... .. . __ .. -. .- - .... . .... _. .... 

E X A M P L E  C A L C U L A T I O N  O F  
C O N F I D E N C E  I N T E R V A L  A N D  R E L A T I V E  A C C U R A C Y  

Date //; 22-94 

Confidence Interval = CI 

S Y S T ECI P E R F O  RTJ\HC E EVA L U A T  ION 

Monitor I . D .  

n =  7 
Xi = difference 

b 
IMean of the Differences 

Accuracy = _ _ _ - _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _  
( %  basis) Mean of Reference Method 

a 

+ CI 

Values 
* 100% __-_-_ 

I I f  

J b 
Accuracy = [Mean of the Differences1 + CI 
(conc. bas i s )  



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

(/I 
,,' 

F ' r e s s  i t 1  Nrir-!na1 Oqacity Calibt-at ion R e p n r - t  
LUUI'SIQNR E ' Q C I F I C  

m 5  : mm : Q L 18-18- 1 9 5 4  
__-_-____--_-_-------------- 

CRLIRRQTION FIDJUSTED PERCENT F'ERCENT 
SRMF'LE STFINDFIRD REFIDING REGDING DRIFT  TRQNSMISSION 

Zer-a m. -n. 79 n. 80 8. ala 101.59 
Span 45.  15 4.3. 34 43.78 -1.37 ad. 1'd -. .- 

D i r t  D r i f t  X -1 .~36 

2 1; ac I< T a p  et- Rat; i 11 ( Ex  i t /Man i t n t- i n g 1.00 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  



P r e s s  # 1  b jo r ina l  O p a c i t y  C a l i b r a t i o n  R e p o r t  
L O U I S  IRNR F'RCIF I C  

05:08:01 10-19-1554 

CRLIARGT ION aDJUSTED PERCENT F'E RCENT 
SRMF'LE STRNDRRD RERDING RERD I NG D R I F T  TRRNSMISSION 

- 
L e r o  8. 8ln -1. @a -8. 88 -8. 8@ 182. 17 

A d .  15 -._- -1 ':I= S p a n  45. 15 4 3 . 3 8  43.58 . L.J 

l i t - t  D t - i f t  % - 1 . 3 4  

:tar!< Taper .  R a t i o  ( E x i t / M o n i t o r - i n g )  1. Q0 
:--------_-___---___________=======_____--------------------------------====~~=~ 



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

Pr-ess  # l  N o r - m a l  O p a c i t y  C a l i b r a t i o n  R e p o r t  
L O U I S I R N Q  P F t C I F I C  

8 5 : 8 8 : % ) 8  18-28-1994 
--_--_____-_________________ 

CRL'L RRRTION QDJLJSTED PERCENT P E R C E N T  
SRMF'LE STRNDQRD REQD I NG RERDING D R I F T  T R R N S M I S S I O N  
----------______________________________-_-_---_------_----------------------- 
Zer-o 8. 88 -8.67 -8.88 -0. 88 imi. 34 
Span 45.15 43.68 43.97 -1. i a  31.81 

_- 

) i r - t  D r - i f t  % -8.94 

;tack T a p e r -  Rat i o  ( E x i t / M o n  it or-ing) 1. 88 



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

,,,, 

RMF'LE 

Zero 
S p a n  

---_______ 

F't-ess # I  N o r - m a l  O p a c i t y  C a l i b r a t i o n  R e p o r - t  
L O U I S I R N R  F R C I F I C  

1215 :@0: 81 10-21-1994 
---------___-_______________ 

C R L I B R Q T I O N  RDJUSTED PERCENT PERCENT 
STRNDRRD RERDING REFlDING D R I F T  TRRNSMISSION 

121. 8rl 
45.15 

-8.98 8. 08 8. 8121 181.98 
43.6121 44.15 -1.1210 31.81 

i 

i 

: ,  
! 



. . .  



F'r-esc, #1 Nor-mal O p a c i t y  C a l i b r a t i o n  R e p o r - t  
LOU1 S I  ANR F 'RCIFIC  

05: 80: a t  10-23-1554 
____--__-_____-------------- 

CRLIRRRTION PDJUSTED PERCENT PERCENT 
SRMF'LE S T R N D R R D  RERDING REFID I NG DRIFT TRRNSMISSION --______________________________________-------------------------------------- 

Zer-o 0. 00 0. 12 0. 00 0. 00 99.76 
S p a n  45.15 45.87 45. 00 -0. 15 30.18 



. . ~ . . .  . ... . . .  .~ .... ~ . -  . . .  . .  

( I ,  

W e 5 5  #1 N o r m a l  O p a c i t y  C a l i b r a t i o n  R e p a r t  
L O U I S I R N R  P R C I F I  C 

85:8lL7:1211 18-24-1994 

C R L I B R R T I O N  R D J U S T E D  PERCENT PERCEr lT  
5RMPLE STRNDRRD RERDING RERDING D R I F T  T R R N S M I S S I O N  

7ero 8. 88 -8. 17 -0.m -8. 80 108.34 
S?an hS. 15 45.05 45. I 4  -8. @ l  38.28 

)irt D r i f t  % -8.45 



.- 

P r e s s  #1 Normal  O p a c i t y  C a l i b r a t i o n  R e p o r t  
LOUISIRNR F'RCIF I C  

@5: @ @  : 01 I@-.>-- &.. 1994 

CRLIRRRTION RDJUSTED PERCENT PERCENT 
XIMF'LE STFlNDRRD RERD I NG RERDING DRIFT  TRQNSMISSION 

Zero  0. 00 8.05 -8.88 -8. 88 99.90 
Span 45.15 45. 82 45. 80 -0. 15 3@ . LL '="= 

lirt D r i f t  ic -8.23 

t a c k  T a p e r  R a t i o  ( E x i t / M o n i t o r i n g )  1.8@ 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  





CONTINUOUS E M I S S I O N  HONITORING GYSTEN ( C E N S )  
R E L A T I V E  ACCURACY' T E S T  A U D I T  ( R A T A )  

11 

12 

Mean 

L00f9ALJA -.PAuFfC @/Locat i o n  

M o n i t o r  M a n u f a c t u r e r  &/ Model N o .  g@c 

Type of kconitor ( s o 2 ,   NO^, tic, e tc . )  o P / t u d  
U n i t  of Measurement ( t ,  ppm, w e t  o r  dry b a s i s )  

E m i s s i o n  S t a n d a r d  ( p r o v i d e  u n i t s )  

70 
20' 3 

Measurement P r i n c i p l e  (NDIR, c h e m i l u m i n e s c e n t ,  e t c . )  

M o n i t o r  System Type ( e x t r a c t i v e ,  i n - s i t u )  . 

R a n q e  of I n s t r u m e n t  S p a n  G a s  C o n c e n t r a t i o n  

! 
I 

a +8&/4, 
Suol o f  t h e  Di f f e rences  

( sum of t h e  D i f f e r e n c e s ) '  

Z / / Z  



. 

u ’  (1 

E S i \ : l P L E  C A L C U L A T I O N  O F  
C O N F I D E N C E  I N T E R V A L  AND R E L A T I V E  ACCURACY 

C O N T I N U O U S  E M I S S I O N  b l O I I I T O R I N G  S Y S T E I I  P E R F O W ! \ N C E  E V A L U A T I O N  

Confidence Interval = CI 

t.975 = 70 V Y 7  
n =  7 
Xi = difference 

Confidence 
Interval = t.975 

n G 1  
C d _ _ _ _ _  

d,/C/t7 
- ( dto/ ) = d r 5 5  

b 
(Mean of the Differences1 + CI 

* 100% nccuracy = ---______-______--------------- 
( %  basis) Mean of Reference Method Values 

a 

b 
( /’ Accuracy = IMean of the Differences] + CI 

(conc. basis) 



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

4 " ,.i 

C O N T I N U O U S  E M I S S I O N  M O N I T O R I N G  G Y S T E M  ( C E M S )  
R E L A T I V E  ACCURACY TEST A U D I T  ( R A T A )  

M o n i t o r  M a n u f a c t u r e r  u g /  Model No. 500c 
Type o f  M o n i t o r  ( S 0 2 ,  NOX, HC, e t c . )  

U n i t  o f  Measurement ( % ,  ppm, w e t  o r  d r y  b a s i s )  

Emiss ion  S t a n d a r d  ( p r o v i d e  u n i t s )  20% 
Measurement  P r i n c i p l e  ( N D I R ,  c h e m i l u m i n e s c e n t ,  e t c . )  

M o n i t o r  Sys tem Type ( e x t r a c t i v e ,  i n - s i t u )  . 

R a n g e  of I n s t r u m e n t  S p a n  G a s  C o n c e n t r a t i o n  

O,%/T, 



. . . .  ~ - - . . .. . . . . . . 
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EXAh1PLE C A L C U L A T I O N  OF 
C O N F I D E N C E  I N T E R V A L  AN0 R E L A T I V E  ACCURACY 

C 0 NT I NU 0 US E E.1 I S S I 0 N I.1 0 t l  I T  0 R I N C S Y S T E I.1 P E R FO WQ N C  E E V A  L U A T  I 0 N 

Confidence Interval = C I  

t.975 = 2 , w 7  
n = .7 
X i  = difference 

Confidence 
Interval 2 

= t.975 

n X F i  
C d - -___  

5, /+z7 

b 
[Mean of the Differences1 + CI 

Accuracy = _------_____-----______________ * l o o >  
( %  b a s i s )  Mean of Reference Method Values 

a 

b 
Accuracy = [Mean of the Differences1 + CI 
(conc. basis) 

I +  = I  - 0 . / 3  

i 



F'r-ess #2 N o r m a l  O p a c i t y  C a l i b r a t i o n  R e p o r t  
LOUISIRNR P R C I F I C  

05: 00: 00 18-18-1994 
-----------------___________ 

CRLIBRRTION RDJUSTED PERCENT PERCENT 
SRMPLE STFINDFIRD RERD I NG REQDING DRIFT  TRRNSMISSION 



F ' r e s s  #2 N o r m a l  O p a c i t y  C a l i b r a t i o n  R e p o r t  
LOUISIFINFI P Q C I F I C  

85:80:8l 18-19-1994 



P r e s s  #Z N o r m a l  O p a c i t y  C a l i b r a t i o n  R e p o r t  
LOUISIFINFI F 'F ICIF IC 

85:80:01 10-28-1994 



P r e s s  #2 Nor-mal O p a c i t y  C a l i b r a t i o n  R e p o r t  
LOUISIFlNFl PFlCIFIC 

85: 00: 81 10-21-1994 

CRLIRRRTION FlDJUSTED PERCENT PERCENT 
SRMPLE STFlNDFlRD REFlD I NG RERDING DRIFT TRRNSMISSION ---_____________________________________--_------------------------------------- 

Z e r o  0.00 1. 13 la. 00 0. 00 97.75 
S p a n  44.92 45.25 44.62 -0. 38 29.98 

D i r t  D r i f t  % 1. 14 

S t a c k  T a p e r  R a t i o  ( E x i t / M o n i t o r i n q )  1. lam 



..... . . . . . -. . . .- 
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Press #2 Nor-mal Opacity Calibration Report 
LOUISIGNR PGCIFIC 

85: 88: 81 18-22-1994 



. .  . .  . .. . .. .- ... . . . ,- 
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Press #2 Normal Opacity Calibration Report 
LOUISIRNR PRCIFIC 

05:00:00 10-23-1994 -_-____-_-____-_____--_----- 
CRL IBRRTION RDJUSTED PERCENT PERCENT 

SRMPLE STRNDRRD RERDING RERD I NG DRIFT TRRNSM ISS ION 

2 e r o  0.08 0.92 -0.00 -0.08 98. 17 
Span 44.92 45.36 44. e5 -8. 07 29. .a6 

Dirt Drift % 0.93 

Stack Taper. Ratio (Exit/Monitoring) 1.00 
-------______-------________________==__----------=====-------------============ 



. . . . . .. . __ .-. - . . 
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P r e s s  #2 N o r m a l  O p a c i t y  C a l i b r a t i o n  Report 
LOUISIFlNR P A C I F I C  

05 :00: 01 10-25- 1994 
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Louisiana-Pacific Corporation 
. 

P.O. BOX 4lm-98 

Hayden Lake, Idaho 83835 
2081172401 1 

August 10, 1994 

Mr. Michael F. Wood, Director 
Multi Media Enforcement & Strategic 

United States Environmental Protection Agency 
Aerials Rios Blvd., Room 7120A 
12th Pennsylvania, N.W., 7th Floor 
Washington, D.C. 20004 

Mr. Laxmi Kesari 
Multi Media Enforcement & Strategic 

United States Environmental Protection Agency 
Aerials Rios Blvd., Room 7120A 
12th Pennsylvania, N.W., 7th Floor 
Washington, D.C. 20004 

Planning Division 

Planning Division 

3 9  

VIA FEDERAL EXPRESS 

RE: CLEAN AIR ENFORCE ACTION - UNITED STATES V. LOUISIANA- 
PACIFIC CORPORATION, NO: CV 93-0869 (W.D.La.) 

Subject: 

Dear Gentlemen: 

Testing and Evaluation of Missoula, MT Particleboard Plant 

Enclosed pursuant to the requirements of Paragraphs 121 and 122 of the Consent 
Decree in the above references lawsuit are the results of emission tests conducted at the 
Missoula, Montana Particleboard Plant of Louisiana-Pacific Corporation (L-P) in May 
1994 pursuant to the test protocol approved by the United States Environmental 
Protection Agency (EPA). Also enclosed is the evaluation of TEAM Environmental 
Services, Inc. concerning emissions from the Missoula Plant prior to the 1986 
expansion, immediately after completion of the expansion, and today. 

I.. 



Mr. Michael F. Wood, Director 
August 9, 1994 
Page 2 

Based on the enclosed information L-P has determined that the 1986 expansion of its 
Missoula Plant did not require a prevention of significant deterioration (PSD) permit 
application and that for several reasons submittal of a nonattainment new source review 
permit application should not be required now. 

L-P’s rationale for those determinations is set forth below: 

Area Classifications in 1986 

In September 1986 when the expansion of the Missoula Plant was authorized by the 
Montana Air Quality Bureau, ambient air at the plant site was designated as attainment 
or unclassified for all criteria pollutants except total suspended particulate matter (PM). 
Thus, in 1986 the plant site was subject to nonattainment new source review 
requirements for PM and PSD review requirements for all other regulated pollutants. 

PSD Review 

The PSD regulations were not applicable to the 1986 permit because the actual point 
source emissions from the then existing plant did not exceed 250 tpy for any regulated 
pollutant. PM emissions do not have to be considered because the area was designated 
nonattainment for PM. 

Nonattainment New Source Review 

For nonattainment new source review the existing plant was a major source of PM in 
1986 because PM emissions from point sources exceeded 100 tons per year (tpy). 
Because the actual increased PM emissions from the expansion authorized by Montana 
Permit No. 2303 issued September 15, 1986 totaled 29 tpy, more than the then 
significant amount of 25 tpy of PM in 1986, the expansion was subject to nonattainment 
new source review. In fact, Montana Air Quality Bureau did review and issue the 
permit in 1986 in a manner it believed was consistent with the then applicable 
nonattainment new source review requirements. The fact is demonstrated by the July 
1 1 ,  1986 and July 24, 1986 Office Memorandums concerning the Missoula plant 
expansion which were written by Hal Robbins of the Montana Air Quality Bureau. The 
EPA has copies of those memorandums. At that time, Montana’s nonattainment new 
source review program was EPA approved. 



Mr. Michael F. Wood, Director 
August 9, 1994 
Page 3 

L-P should not now have to submit a nonattainment new source review permit for PM 
emissions at its Missoula Particleboard Plant for the following reasons: 

1. As stated above the Montana Air Quality Bureau subjected L-P's 1986 
permit application to nonattainment new source review. 

2. Effective July 31, 1987, PM was removed from the definition of 
"significant" in the nonattainment new source regulations and it was not 
replaced with PM,,. 52 Fed. Reg. 24672 (July, 1987). L-P should not 
be required to submit a permit application that it would not be required 
to submit under current regulations. 

The plant expansion authorized on September 15, 1986 did not actually 
emit increased PM emissions from the plant site in excess of 25 tpy prior 
to the July 31, 1987 end of the applicability of the nonattainment new 
source review regulation. 

Current actual PM emissions from point sources at the plant site are less 
than 25 tpy greater than the pre-expansion PM emissions. Thus, even if 
the 1986 regulations were still applicable the current operation of the 
expanded plant with a permit based on actual emissions would not have 
triggered non attainment new source review. 

3. 

4. 

Conclusion 

L-P recommends that any remaining nonattainment new source review issues be 
resolved by L-P requesting the Montana Air Quality Bureau to amend Permit No. 2303- 
M based on the emission rates provided in the enclosed TEAM Environmental Services, 
Inc. evaluation of current emissions at the Missoula Particleboard Plant. L-P will not 

I.... 

L .I 



Mr. Michael F. Wood, Director 
August 9, 1994 
Page 4 

take any further action in this matter until it receives the comments of the EPA 
and the Montana Air Quality Bureau. 

Elizabeth Smith has authorized me submit this on her behalf, due to her travel schedule 
not permitting her to do so herself. 

A. Evensen, P.E. 
Manager 

JAE/eej 
Encl 

cc w/encls: 

w/out encls: 

Julie Domike, U S .  EPA, Office of Civil Enforcement, Washington, DC 
Air Programs Branch, U S .  EPA Region VIII, Denver, CO 
Jeff Chaffee, Montana Air Quality Bureau, Helena, MT 
Elizabeth T. Smith - Portland, OR 

Dan Dilworth - Hayward, WI 
Mark Becker - Hayward, WI 
Bert Krages - Portland, OR 
Norm Radford Jr. - Vinson & Elkins, Dallas, TX 



-~ - _  

.; Louisiana-Pacific Corporation 
Missoula, Montana Particleboard Mill 

SUMMARY TABLE 
PRE-MPANSION, POST EXPANSION and CURRENT EMISSIONS 

Volatile Organic Compounds 

Sulfur Oxides 

tonslyr 
Contaminant Table 

Particulate 230.37 

4 237.55 

5 3.66 

/I Carbon Monoxide 1 2 1  153.09 

272.62 

4.86 

(1 Nitrogen Oxides 1 3 1  180.37 

303.41 

NC 

Post-Expansion -1 
204.31 I NC II 
272.74 I NC * I1 

a Does not include fugitive particulate emissions. 

E Calculated using 1993 Remanufacturing line paint usage data. Louisiana-Pacific is currently 
No Change since plant expansion 

shifting to lower VOC content paints which should reduce these emissions significantly. 



Lousiana-Pacific Corporation 
Missoula. Montana Particleboard Mill 

TABLE 1A (Revised Table 5-1) 
PARTICULATE MATTER - PRE-D(PANSI0N ACTUAL EMISSIONS AT 100 MILLION ff (3W)  PRODUCTION 
STACK EMISSIONS - NOT INCLUDING FUGITIVE PARTICULATES 

FC 206 
PC 207 
FC 208 
FC 209 
PC 301 
Pc 302 

FC 401A 
PC4016 
FC 404 
PC 405 

PC 501 M E  
FC 502 A.6.C 
PC 503 M E  

PC 504 
FC 506 
FC 601 
FC 602 

PC 701 A6.C 
PC 702 
PC 801 
PC 802 

DryerCl 
Dryer #2 
Dryer #3 
Dryer #4 
Rejwcl H o p p  Reu. 
Blending plea Prmu. 
Fuming Machine to Face Pneu. 
Fuming Machine to Core Prmu. 
MalTrim Saws Reu. 
Line Clean up Prmu. 
5x25 Saws & blow hog pneu. 
SMder Pneu. 
5x16 Saws & Blow Hog Reu. 
Saws and Hog to Storage - H.P. 
Fuel Hammer Mill 
Reman h u .  
Reman Rehy (H.P. S W m )  
Hot Ress Vent Fam 
Re Ress Venl Fans 
Boiler X1 
WEMMC Buner 

miuboi 
m i m  
miubol 
miuboi 
cyclone 
cyclone 
cyclone 
cyclone 
cyclone 
cyclone 

Baghousa 
Baghorcse 
Baghousa 
cyclone 

who- 
who- 
who- 

Atmosphere 
Atmosphere 
Atmosphere 
Atmosohere 

0.54 Ib/ton' 46.788 tonsb 
0.54 Iblton' 46.788 tonsb 
0.54 Ib/ton' 46.788 lornb 
0.54 IbMon' 46.788 tonsb 
0.03 gr/CF 15.- CFM 
0.03 gr/CF 24.403 CFM 
0.03 gr/CF 6.530CFM 
0.03 gr/CF 6.530CFM 
0.03 gr/CF 21.38oCFM 
0.03 gr/CF 4.320CFM 

0.005 gr/CF 48.m CFM 
0.005 gr/CF 4 8 . m  CFM 
0.03 gr/CF 2.450CFM 

0.W5 gr/CF 9.500CM 
0.W5 gr/CF 1 6 . m  CFM 
0.005 gr/CF 8,WO CFM 

included wilh PC 503 A88 

6 I b W  84w h S  

2 I b W  84W h s  

9.53 Iblton' 4.431 tons' 
Included wilh WEMMC Stack 

12.63 
12.63 
12.63 
12.63 
17.91 
27.48 
7.35 
7.35 

24.08 
4.87 

9.01 
9.01 
2.76 
1.78 
3.00 
1.50 

25.20 
8.40 

21.11 

1989 tesl of #2 dryer 

1989teSlof#2dry€# 

AP-42 (Table 10.4.1) 
AP-42 (Table 10.4.1) 
AP-42 (Table 10.4.1) 
AP-42 (Table 10.4.1) 
AP-42 (Tabie 10.4.1) 
AP-42 (Table 10.4.1) 
I-dusby Data 
Indusby Data 
Induslry Data 
AP-42 (Table 10.4.1) 
Industry Data 
Industry Data 
Induslry Data 
Oregon Tests 
Oregon Tests 

1534 Slad~  Tests 

19891eslof #2dryer 

19891eslof#2 dry€# 

9.01 Industy Data Baghovse PC 805 Reman &Illnose and Saws 0.W5 gr/CF 48.ooO CFM 

Total 230.57 

' Ib TSP/ion we1 material thoughput. Test Repul shows 3.8 Ib/h emission rate with 14,040 lbRr thoughput: 

Dryer usage rate calculated hazed M 1 W MMft' board p e d  with the following wnvusion assumptions: 

(3.8lbTSPih) /(14,0Wlb/i~)(l ton/2Om Ibs) = 0.541 IbMon. 

h d  p e d  lo 850/1 OW. 8% lrim I-. 6.25% resin solids. 0.5% wax solids. 5% final board moislue content 
and 18% moislue wntenl of wmd inboduced into the dryem. 

Total poduction was dMded evenly into IOU dry€#% 
(iw.m.m ft3(ew/10m)(i w i q (  i/(i-0.08))(45 ib~)( i-o.oszs-o.m~)( (i-a05)/(i-o.iq )(I tonnmibs) = 187.15oton~. 

This facta and calculation remains unckmged Iran the 1986 submirml beuuae m new data was available. 

dlbsTSP/ionderduslfuelcombusted. Faclawasderivedfrom1994testing of WEMM:lubeasfollows: 
Ora l  analysis of WEMMC tube shows M average CO, dry -1% of 5.63%al M average air flow of 10,560 DSCFM. 
kuming a sanderdust fuel carbon wnlenl of 50% lhis was cotriwrted lo a wood combustim rate of 1.1 12 t0nsii-r. 

Tho TSP flow rate in the WEMM: tube was 10.6 Ibsh which corresponds to M emission fador of 9.53 Ibslton. 
(O.O553)(10,56ODSCFM)(W minh)(l  lbmol/3&5SCF)(12lbsC/lbmol)(l Ibfuel/OJIbC)(l ton/2000lbs) = 1.112tons/h. 

(10.6IbsTSP~)/(l.l12tom sanderdustfuelh) = 9.53lbsTSP/ton~erdustluel 

Value repesenk the amounl of sanderdust combusted which was twl used for heat input ImO the dryers. 
TI+$ \slue was estimated in the following m: 
Une#1 sanderdustgenrationratewaseJtimatedfromapoductionof1W MMft'withthefoll~ngconvusionassumptions: 

Board p d  to BSo/lOW and d e d  to 750/1W. Boad density of 45 IbW. 
(lW,WO.WJrr)( (850-750)'/lWO)(l W12~(451b/fP)(l toW2wO Ibs) = 18.75Otons. 

The w u n l  of l un igh  which can be dried per ton of sanderdust fuel consumed in the dryer system was estimated from stack tesl data: 
Production data recuded duing stack testing shows 29.060 Ibs of we1 thoughput hough dryers #5 and#6 duing TSP leating. 
This thoughput was actieved with the fuel combustion calcuhted above in footmte d (1 . I  12 tomb). This yields a facta o f  
(29,060 Ibs/h)(l lon/2000Ibs)/(l.l12tons sandadustlh) = 13.07tomthoughputltonsanderdusl. 

(187.150tomhT)/(l3.07tom/tonderdusl) = 14.3191om sanderdust 

18,750iomsanderduslgenerated - 14.319tomsanderdustneeded= 4.431 tons. 

Tho amounl of sanderdust combustion required to achieve tho poduction rate calcuhted in footrota b above is calcuhted =follows: 

The difference between sanderdust generated and consumed is hen: 



Lousiana-Pacific Corporation 
Missoula. Montana Particleboard Mill 

TABLE 1 B (Revised Table 5-2) 
PARllCUIATE MATIER - POST-MPANSION ACTUAL EMISSIONS AT 150 MILLION Ff (5143 PRODUCTION 
STACK EMISSIONS - NOT INCLUDING FUGITIVE PAMlCUIATES 

SOURCE SOURCE CONTROL EMISSION PRODUCTlON EMISSIONS EMISSION FACTO1 
IESIGNATION DESCRIPTION DESIGNATION FACTOR RATE TONSPlR REFERENCE 

XISTING AND MODIFIED SOURCES 
PC2ffi DryerX1 poiuboi 0.54 IbMon' 46.788 tonsb 
PC207 DryerX2 poiuboi 0.54 Ibbn '  46.788 tonsb 
PC208 DryerX3 poiuboi 0.54 Ibbn' 46.788 tonsb 
PC209 DryerX4 Polubol 0.54 Ibbn' 46.788 tons' 
PC 301 Reject Hopper Pneu. Emissions Rerouted to Mdher baghouse 
PC 302 Blending &ea Fnsu. Emissions Reroutd lo anow baghouse 

FC401A Fa~MachinetoFacePneu. Eag- 0.005 gr/CF 26,680 CFM 
FC 401 B Farring Machine to C u e  Pneu. Baghouse 0.005 gr/CF 26.680 CFM 
PC 404 Mat Trim Saws Pneu. cyclone 0.03 gr/CF 21.380 C N  
FC 405 Une Clem Up Pneu. cyclone 0.03 gr/CF 4,320 C N  

PC 501 M E  5XZ5 Saws 8 blow bg pneu. Baghouse included wilh FC 5 W M E  
PC502A SanderFrau. BsahoW 0.005 gr/CF 48,m CFM 

FC 503 M E  5x1 6 Saws 8 Blow Hog Pneu. Baghouse 0.005 gr/CF 48.m CFM 
FC 504 
PC 506 Fuel Hammer Mill Baghouse 0.005 gr/CF 9.5WCFM 
PC601 R e m a n h .  Baghouse 0.005 gr/CF 16.wO CFM 
PC 60.2 Reman Relay (H.P. System) Bsa- 0.005gr/CF 8.wOCFM 

PC70lA.B.C HotRessVentFans Atmosphere 6 I b W  8400 h s  
FC 702 Re Ress Vent Fans Atmosphere 2 IbRr' 8400 h s  
PC801 BoilerX1 To Dryer included Wim ROEMMC Stack 
PC802 ROEMMCBuner To Dryer 9.53 Ibbnd (2S73)tons' 
pc 805 R e m  &Illnose and Saws Baghouse 0.005 gr/CF 48,003 CFM 

Saws and Hog to Storage - H.P. Emissions Rerouted to anow baghouse 

XPANSION SOURCES 
PC 201 New Redry- #A 
PC 21 1 New Redry- XB 
FC 212 New Dryer #C 
PC 213 New Dryer XD 
PC 507 New Saws 8 Hogged Edgings 
PC 508 New Saws & Hogged Edgings Re 
FC509 NewSanderdustPneu 
PC 51 0 New Sarderdust Relay 
PC 703 New Hot Ress Vents 
FC803. GEKA 

Mu lti c l o ne 
Multiclone 
MuHiclone 
Mtt&=lone 
Baghouse 
Baghouse 
eaaho- 
Bsgh0-e 

Atmosphere 
Atmosphere 

0.366 l b b n  ' 
0.366 I b b n  ' 
0.477 Ibbn  
0.601 Ib/tonh 
0.005 gr/CF 
0.005 gr/CF 
0.005 gr/CF 
0.005 gr/CF 
1.009 I b W j  
13.7 Ib/106d 

O t o l T S ~  
O t o n S '  

43,809 tom 8 

43,809 10116 8 

6 0 . m  CFM 
53.m C N  
9 4 . m  CFM 

1 .ooo CFM 
50000w 

62 106.3' 

12.63 1989 lest of R2 dryer 
12.63 19891estof X2dryer 
12.63 1989lestofX2dryer 
12.63 1989testofX2dryer 

5.01 InduskyData 
5.01 InduskyData 

24.08 W-42 (Table 10.4.1) 
4.87 W-42 (Table 10.4.1) 

Indusky Date 
9.01 Indusky Data 
9.01 IndwlryData 

1.78 Indusky Data 
3.00 InduskyData 
1.50 IrduskyData 

25.20 OregonTests 
6.40 OregonTesfl 

0.00 1594 Sta& Testing 
9.01 indusky Data 

0.00 1994StackTesting 
0.00 1594StackTesIjng 

10.45 1594SbsckTesijng 
13.16 1534StackTesting 
11.26 Indusky Data 
10.02 Indusky Date 
17.65 Indusky Data 
0.19 InduslryData 

25.22 1594 Stack Testing 
0.42 AP-42 Table 1.4-1 

E 8 0 4  COEN Wner Stack 7.68 Ibbn' 3,821 tons 14.67 1594 Stack Testing 

Total 259.46 

IbTSP/tonwetmaterialthoughput. TestReportshows3.8IbRremissionratewim 14.040lb/hthoughput 
(3.8 Ib TSPRr) / (14.040 Ib/h)(l tord2Ma Ibs) = 0.541 Ibbn. 

b #I -X4 dryer usage rates &ulated based on a line 1 p o d d o n  rate of 1 00 M W  Wim Um following conversion assumptions: 
bosrd pes~ed to ssO/l W ,  8% kim loss. 6.25% r s i n  solids. 0.5% wax solids, 5%final board moistue content 
and 18% moistue content of wood inkoduced into Um dryers. 

Total p o d d o n  was divided evenly into IOU dryers. 
(100,~.wOff)@)(B5(y'/1wO)(1 ft/IZ")( 1/(1-0.08))(45lbjft')(1-0.0625-0.a)5)( (I-0.05)/(1-0.18))(1 tord2mOlbs) = 187.150 tons, 

~ThisfactaandcalcuhtionremaimunchangdfromUm1986submiltalbecausenonewdaBwasawjhble. 

Ibs TSPhon sanderdust fuel combusted. Fsctor was &id from 1994 testing of ROEMM: hQess follows: 
Orvlt~ysisofROEMMCtubeshows~averageCO,drywl%of 5.63%alanaverageakflowof 10.560DSCFM 
~umingaaarderdusttueluvbonconlentof50%lhiawasmnvertedtoawoodcombustionraleof1.112tonsRr. 

TheTSPflowrateinUm ROEMWZtubewas 10.6lbs/hwhichaxrespondsto~emissionfactaof 9.53lbs/ton. 
(0.0563)(10,55ODSCFM)(60 min/hr)(l lbmo1/385 SCF)(12 IbsC/lb mol)(l Iblue1/05 Ibo C)(1 tord2000Ibs) = l . l l 2 t o n s h  

(10.6IbsTSPRr)/(l.l12tom sanderdusttuel/h) = 9.53lbsTSPbnMnderdustfuel. 



Lousiana-Pacific Corporation 
Missoula. Montana Particleboard Mill 

TABLE 1 E continued 
PARTICULATE M A T E R  - POST-EXPANSION ACTUAL EMISSIONS AT 150 MIWON FP (3/43 PRODUCTION 
STACK EMISSIONS - NOT INCLUDING wrnM PARTICULATES 

‘Value repBSentS the difference between sanderdust generated by line X1 and the amount W e d  by all 6 dryers 
This value was estimated in the following -: 
tine #1 sanderdust generation rate was estimated from a podustion of 1 W M W  with the following conversion assumptiom: 

Boardpessedto850/1Wand sandedto75011W. Boarddemityof45Ibbt’. 
(lW.ooO.oCX,W)( (650-750)’/1ooO)(l fV12”)(45IbmJ)(l tor\/20a) Ibs) = 18.750tom. 

The amount of funish which w be dried per ton of sanderdust fuel consumed In the dryer system was estimated from stack test data: 
Roduction dah recaded duing stack testing shaK 29.060 ibs of we1 thoughput through &ers X 5  and #6 dukg TSP testing. 
Thisthoughputwasachievedwimthefuelcombustioncalcuktedaboveinfm~ted (1.112tomlh). This yieldsatactorof: 
(29,OM)lbslh)(l ton/20a)lbs)/(1.112tom sanderdustlh) = 13.07tomthoughputlton sanderdust. 

The amoml of sanderdust combustion required to &eve b p o d d o n  rate calcuhted in footrole b above and fmme i below 
is calculated as follows: 

The difference betwwn sanderdust genersted and consumed is then: 
(187.150 tom/r + 87.617tarsty~)/(13.07tom/tan~arderdust) = 21,023 tom sanderdust. 

18.750bmsanderdustgeneraled - 21.0e3tomsanderdustneeded = -2.273tom. 
NOTE: the fad h t  this value is nsgative indicates h t  after the e-ion. imficienl heat was auailahle from the sanderdust generated 
by line Xt to operate the additional Iwo dryers. Supplemental heat is required from the COEN shpck. This aanderdust deficit calculated here 
will be subbacted from the WEN sbrdc waste heal emission calculation as discussed below in fwb‘de m. 

‘ Ib TSP/lon wet thoughput. Facla was derived from 1994 stack testing in the following manner: 
The sum of emissiom from both dryers was 7.1 IbW. Throughput though the dryers duing TSP testing was 19.393 Ib/h each 
(7.1 Ib TSPh)/(2 x 1935) lbs/2WO Ibhon) = 0.366 Ibs TSPhon. 

8 Redryem WBTB m t  used until 1994. However. COEN buner was used to conbust sanderdust and generale heal fa ROEMMC tube. 

Ib TSPbn wet thoughput. Facta was derived from tW stack testing in the following manner: 
The emission rate fa each dryer was divided by remded thoughput duing TSP Mng: 
Dryer 5 - (3.6 Ib TSPlh)/(lJ080 lbs/2ooO Ibbn) = 0.477 I k  TSPbn. 
Dryer 6 - (4.2 Ib TSPlh)/(l3980 lbs/ZwO Ibbn) = 0.601 Ibs TSP/ton. 

a #5 8 X 6  dryer usage rates calculated bssed on a line 2 poduction of 50 M W  bosrd pessed wim the following cotwarsion assumptiom: 

(50.mO.ooOW)(81S’/tooO)(l fV12’)( 1/(1-0.046))(45 IbW)(l tor\/20a) Ibs)(1-0.0625-0.005)(1-0.038)/(1-0.18) = 87.617tom. 

Board pessed to 81 Y1 W. 4.6%I~im loss. 6.2% resin solids. 0.5% wax solids. 3.8% find bosrd moislue content 
and 18% moislue content of wmd imoduced into the dryers. ToBl podustion was divided evenly into both dryers. 

I Ibs TSPNW (3/4”) finished bonrd. Factor was derived horn 1994 SBck testing in the following manner: 
ThesumoftheTSPemissIonratesfutheCmlervenhi 1 Md2and Ressven!s1-4is8.3lb/h. 
The remded podustion rate duing TSP testing was 8.230 W,h. 

(8.3 Ib TSPRr)/(8.230 Wh) = 1 .M)9 Ib T S P W  

’ Natural gas comumption iaken from 1993 emission inventory 

‘IbsTSPltonsanderdustfuelcombffited. Factorwasderivedfrom1994ttntingofCOENshlckasfollows: 
~sataral~isoftheCOWstackshormMaVB(~eCO1dry~I%of3.90%at~aVB(~eabflowof6.785DSCFM. 
Assumingasanderdustfueluvbonco~ntof~thiswas convertedtoawuod combrnticnraieof0.4%torr;lhr. 

The TSP flow rate hom the COEN wdc w(u 3.8 Ibs/h which crxrosponds to M emission factor ol7.68 Ibsbn. 
(0.0390)(6,785 DSCFM)(60 min/h)(l l bd /385  SCF)(12 Ibs C/lb mol)(l Ib fuel/0.5 I k  C)(1 toWOm lbs) = 0.4% tomfi. 

(3.8 Ibs TSPlh)/(0.495 tore sanderdustW) = 7.68 Ibs TSPbn sanderdust fuel. 

Sanderdust gemt ion rate estimated from 50 W poduction wah b following cotwarsion assumptiom: 
board pessed l o  81 5/1 W and sanded to 750/1 W. Board density of 45 Ibbt’. 

Asdiwlnsedabove infootndee. €nmeofthecombdongasfromthe WEN bunerisrequiredfusupplementalheatinDutintothe 
ROEMMC tube, The sanderdust required to povide this supplemental heat is calculated above in footrote e. Therefme: 

Emissions from this stack. under this configuation. is represented by the ambustion of 3.821 tars of sanderdust. 

(50.mO,ooOn)( (815-750)1/tooO)(l fV12”)(45lbbt’)(l toW0a)Ib) = 6C94tons. 

(6.091 tons) - (2.27310~) = 3.821 tom remaining sanderdust. 



Lousiana-Pacific Corporation 
Missoula. Montana Particleboard Mill 

TABLE 1 C 
PAAnCUIATE MATER - CURREHT ACTUAL EMISSIONS AT 150 MILLION FP (314') PRODUCTION 
STACK EMISSIONS - NOT INCLUDING m m v E  PAFITICVIATES 

SOURCE SOURCE CONTROL EMISSION PRODUCllON EMISSIONS EMISSION FACTOR 
DESIGNATION DESCRIMION DESIGNATION FACTOR RATE TONSWR REFERENCE 

EXISTING AND MODIflEII SOURCES 
E 2 0 6  Dryer#l miuboi 0.54 Ib/ton' 46.788 tomb 
FC207 Dryer62 mimi 0.54 Ib/ton' 46.788 tonsb 
FC208 Dryer#3 miwi 0.54 Iblton' 46.788 toreb 
PC209 DryerX4 mimi 0.54 Iblton' 46.788 tonsb 
FC 301 Re@ Hopper Reu. Emissions Rerouted toanother baghouse 
FC 302 Blending kea Pneu. Emissions Rerouted to another baghouse 
FC 401A F k n g  Machine to Face Reu. Eaghouse 0.005 gr/CF 2 6 . a  CFM 
FC401B Forming MachinetoCcfeReu. Eaghouse 0.005 gr/CF 26.583 CFM 

O.W5gr/CF 21.380 CFM 
0.005 gr/CF 4.320CN 

FC 404 Mat Trim Saws Pneu. mho- 
FC 405 Line Clean up Pneu. he- 

PC 501 M B  5x25 Saws 8 blow hog pneu. Baghouse included with PC 503AgB 
0.005 gr/CF 48.003 CFM 
0.005 gr/CF 48.ooO C N  

PC502A SanderReu. who- 
PC 503AgB 5x16 Saws 8 Blow Hog Pneu. Baghouse 

PC 504 
FC 506 Fuel Hammer Mill Removed 
FC601 RemMPneu. eaghouse O.W5gr/CF 16.ooO CFM 
PC @2 Reman Relay (H.P. System) eaghouse 0.005 gr/CF 8,WOCN 

FC701AB.C HdRessVeniFam AbnosptW0 6 IW 8400 h s  
FC 702 ~e RW vent F- Atmosphere 2 Ibh'  8400 h s  
E 8 0 1  BDiler#i To Dryer Included with ROEMMC Steck 

FC805 RemMBulimseandsa~ mho- 0.005 gr/CF 48.m C N  

Saws d Hog to Storage - H.P. Emigsiom Rerouted to another baghouse 

PC802 ROEMMCBuner To Dryer 9.53 Ib/tond 0 tom' 

EXPANSION SOURCES 
E 2 0 1  NewRedrys#A 
FC 21 1 New Redrys #B 
FC212 NewDtyer#C 
FC 213 New Dryer #D 
FC 507 
FC 508 
FC509 NewSsrderdustPneu 
PC 510 New Ssrderdusl Relay 
PC 703 
PC803 GEKA 
PC8M COENBuner 

New Saws 8 Hogged Edgings 
New Saws 8 Hogged Edgings Re 

New H d  R e s  Vents 

Multiclone 0.366 Ib/ton' 
Multiclone 0.366 Ib/ton' 
Multiclone o m  lblton 
Multiclone 0.601 I b b n  

0.005 gr/CF 
0.005 gr/CF 

Bag- 
Baghouse 
Baghow 0.005 gr/CF 
Baghouse 0.005 gr/CF 

Atmosphere 1.009 I b W '  
Atmosphere 13.7 lb/106d 
Stack 7.68 Ibbd 

74.480 tom 1 

74.480 tom ' 
43.809 tons ' 
43,809 tons ' 
60.m C N  
53.360 C N  
94.000 C N  

1 .WO C N  
m w  

62 106cf' 
0 tons* 

1) PC 102 Outside Truck Dump eaghouse 0.005 gr/CF 27470CFM 

12.63 
12.63 
12.63 
12.63 

5.01 
5.01 
4.01 
0.61 

9.01 
9.01 

3.00 
1.50 

25.20 
8.40 

0.00 
9.01 

13.63 
13.63 
10.45 
13.16 
11.26 
10.02 
17.65 
0.19 

25.22 
0.42 
0.00 

5.16 

1989 test of #2 dryer 
1989 ttnt of #2 
1989 test of #2 dryer 
1989 test of #2 dryer 

Industy Data 
Indffiby Data 
Indusby Data 
Industry Data 
lndusby Data 
lndusby Data 
Indusby Data 

Industry Data 
lndusby Data 
ChegonTesLs 
ChagonTests 

1994 Stack TesIjng 
1ndUsey Data 

1994 Stack Testing 
1534StackTesting 
1994StackTesting 
1994 Stack Testing 
Indusby Data 
Indusby Data 
Industry Data 
Indwiry Data 
1994 Stack Testing 
AP-42Table 1.4-1 
1994 Stack Testing 

Industry Data 

Totel 246.13 

- .b TSPMon wet material thoughput. Ted Rem shows 3.6 I b h  emission rate wim 14.040 iblh thoughput: 
(3.8 Ib TSPh) / (14.040 Ibbr)(i tod2wO Ibs) = 0.541 Ibflon. 

Dryer usage rate calculated based on 100 M W  board passed 
bosrd pessed to 850/1W. 8%bim 1056. 6.25% resin solids. 0.5% wax solids. 5 % f i d  board moistue wnieni 
Md 18% moistue wnient of wood ihtoduced Into the dryers. 

Total poduclion was divided evenly into fou dryers. 

the following cornsion assmptions: 

( 1 W , W O , O O ~ ~ / l W O ) ( 1  fViT)( 1/(1-0.08))(45 Ib@)(i -0.C&?5-0.W5)( (1-0.05)/(1-0.18) )(1 tod2mO Ibs) = 187.150tonS 

'~tactorMdcalculationremainsunchangedhomme 1986submM becausenonewdatawasavailabe. 

dlbsTSPltonsqnderdustfuelwmbusted. Fastorwasderivedfrom 1994hting ofROEMbCblbeasfollaws: 
Oaat Mslysm of ROEMMC tube shows M aversge CO, dry 4% of 5.6396a1 M average air flow of 10.560 DSCN. 
Avumingasanderdusthrelcarbonwntemd50%~~ wmertedtoawmdcomblrsfionrateof 1.112tonsh. 

lheTSPflowrateinh ROEMhCtubemu 10.6lb~whichc~respondsto~em~ionfactaof9.53lbs/ton.  
(0.0563)(10.5M)DSCFM)(60mirJh)(l IbmoI/S SCF)(12 IbCflb mol)(l Ib lUe1/05 Ibs C)(1 to1112wOlbs) 5 1.112tomlh 

(10.6lbsTSP/hr)/(l.l12tonssanderdusthsl/h) = 9.53lbTSPhonderdustfuel 



Lousiana-Pacific Corporation 
Missoula. Montana Particleboard Mill 

TABLE 1C continued 
PAATlCUIATE MATER - CURRENT ACTUAL EMiSSlONS AT 150 MILLION FP (314') PRODUCTION 
STACK EMISSIONS - NOT INCLUDING FUGmVE PARTlCUIATES 

e Since amrd pedryer usage is ur&mwn. it will be assumed mat the pedryers me operated at Mi madmum capacitv. In this 
situation. all sanderdust generated a1 the facilky will ne~d to be used for heating lhe dryers and/or pedryers. No combustion gases Will 
wnt through the Boiler. ROEMMC or COEN stacks. 

Thesumofemissiomhombomdryerswas7.1 l b h .  ThouehputthroughthedryersduingTSPtestingwas 19.393lb/h each 
'IbTSPbnwelthroughpul Fastorwasderivedhom 1994stsdrtesting inthe foiiowingmanner: 

(1.1 Ib TSP/h)/(Z x 19351 lbs/ZOa) Ibbn) = 0.366 Ibs TSPbn. 

8 Since it is not known what capacily the pedryers will operate at. usage is based on dw rated capacily of 17.030 ib/h 
times 8760 houstyw. 

(17.030 ibs/h)(l tonl2Oa)lbs)(67@3 h s / r )  = 74,4€JJtonS/r. 

Ib TSPbn wet throughput. Factor was derived tan 1994 stsdr testing in the following m: 
The emission rate for each dryer was divided by reusded throughput duing TSP testing: 
Dryer 5 - (3.6 Ib TSPh)/(l5080 Ibs/2WO Ibbn) = 0.477 Ibs TSPbn. 
Dryer6 - (4.2 IbTSP/hr)/(l3980lbs/2WOlbhon) = 0.501 IbsTSPbn. 

' Dryer usage rate calculated based on 50 M W  board pessed Wim the following conversion assumptiom: 
board p e d  to 815/1m. 4.6%tim loss. 6,25%reainsolids. 0 . 5 % ~  solids. 3.8%fid board moistue content 
and 18% moistue content of wood inkoduced into lhe dryers Total poduction wms divided evenly into fou dryws. 

(50.030.000f?)(8lS/tCG€1)(1 It/l2")( 1/(1 -O.M6))(45 lbm)(1-0.0625-0.005)(1-0.038)/(1-0.18) = 87.617tom 

J Ibs T S P M  (314") finished board. Fastor was derived from 1994 ala& testing in the IOlloWing m n e r :  
TheoumdtheTSPemis~i~nratesfortheCooIaw~l and2and Pressvents1-4b8.3lbih. 
The recoded poduction rate duing TSP testing was 8.230 WbT. 

(8.3 Ib TSPih)/(8.230 WbT) = 1.009 Ib TSPIMf? 

"atual  gasconsumptiontakenhom 1593emissioninventuy 

'IbsTSPhonsanderdustfuel combusted. Fastorwasderivedfrom 1994testingof COENstackssIollOWS: 
Orsatanaly~isoftheCOENstackshorm~anrageCO,drywMbof3,90%at~averaeeabflowof6,7ffiDSCFM. 
burn ing a d e r d u s t  fuel carbon wntenlol50961hia was mmerted t o a d  cwnburfim rate of 1 .I 12 tomlh. 

The TSP flow rate from the COEN stadc was 3.8 ibs/h which cormsponds to M emission hctu ol7.68 Ibsbn. 
(0.0530)(6,785 DSCFMJ(50 mir\lh)(l lbmo1/385 SCF)(12 Ibs C/lb moQ(1 Ib fuel/0.5 Ibs C)(l tonl2wO ibs) = 0.495 tomih 

(3.8ibsTSP/hr)/(0.495 tomsarderdustfuelih) = 7.68lbsTSPhonsanderdustfuel. 



Louisiana-Pacific Corporation 
Missoula. Montana Particleboard Mill 

TABLE 2A (Revised TABLE 5-3) 
CARBON MONOXIDE - PRE EXPANSION ACTUAL EMISSIONS AT 100 MMWNEAR PRODUCTION 

SOURCE SOURCE EMISSION PRODUCTION EMISSIONS EMISSION FACTOR 
DESIGNATION DESCRIPTION FACTOR RATE TONSNR REFERENCE 

P C m  Dryer#l Included wth ROEMMC Burner a 

PCM7 Dryer#2 Included wlth ROEMMC Burner' 
P C m  Oryer#3 Included wlth ROEMMC &mer 
PC209 Dryer#4 Included wth ROEMMC Burner' 

PC 701 A,B.C Hot Press Vent Fans 0601b /wb  1 W . W w  30.W 1994 Stack Tests 
PC 702 
PC801 Boiler Included wlth ROEMMC Burner a 

PC802 ROEMMC 1313lbjton' 18750tonsd 12309 1994 Stack Tesk 

Pre Press Vent Fans Included wth Hot Press Vent Fans 

TOTAL 153.09 

'As discussed in fwlnote c below, R is assumed that CO is predominately a result of combustion. Therefore. emissions from 
all sources connected to the dryer system will be represented as common emissions and will be shown under PC 802. 

Ib CO/ Mftz (3/4'7 finished board. It was assumed that emissions from line #I pressing are the same as that tested for 
line #2 since no better data was available. This factor was derived from 1994 stack testing as follows: 
Sum of CO emissions from all line #2 press and cwler vents was 4.9 Ibshr. Recorded production during testing 
was 8,230 ft' (3/43. (4.9 lb/hr)/(8.230 w h r )  = 0.595 I b / w .  
Emissions represent total CO emissions from pre-pressing, pressing and cooling. 

Ib CO/ton sanderdust fuel burned. Factor was derived from 1994 stack testing in the following manner: 
Orsat analysis of the ROEMMC tube shows an average C02 dry vol% of 5.63% at an average air flow of 10,560 DSCFM 
Assuming a sanderdust fuel carbon content of 50% this corresponds to a wood combustion rate of 1.1 12 tonslhr: 
(0.0563)(10,560 DSCFM)(GO min/hr)(l IbmoV385 SCF)(12 Ibscarbon/lb rnol)(l ton/2000 lbs)/(l-0.5) = 1.112 tonshr 

CO flow rates tested in this air stream were 14.6 Ibhr, therefore an emission factor can be calculated as follows: 
(14.6lb~r)/(I.l12tonsfuel) = 13.13lbCO/tonfuel burned. 

This flow vents through the new dryers #5 and #6. Stack testing on the exhaust from these two dryers shows 13 Ibhr CO 
total flow out (i.e. slightly less that what went in). Therefore, wimin the accuracy of the testing. is would Seem appearent 
that CO coming from the dryer systems is predominateb a resun of fuel combustion. For this reason it seems reasonable 
to evaluate emissions from the two combustion sources which feed the system and the dryers as one unit. 

Sanderdust generation rate was estimated from production of 100 M w  wim the following conversion assumptions: 
board pressed to 85011MxT and sanded to 750/1W. Board density of 45 Ib/ft'. 
(1OO,ooO,Mx)ft3( (850-750)11MxT)(l fW IZ"J(45 Ibm))(l ton/2000 Ibs) = 18,750 tons. 



Louisiana- Pacific Corporation 
Missoula. Montana Particleboard Mill 

TABLE 28 (Revised TABLE 5-3) 
CARBON MONOXIDE - POST EXPANSION ACNAL EMISSIONS AT 150 MMFI?YEAR PRODUCTION 

SOURCE SOURCE EMISSION PRODUCTION EMISSIONS EMISSION FACTOR 
DESIGNiTION DESCRIPTION FACTOR RATE TONSlYR REFERENCE 

MISITING SOURCES 
PC206 Dryer#I Included with ROEMMC Burner' 
PC207 Dryer#2 Included with ROEMMC Burner a 

P C m  Dryer#3 Included with ROEMMC Burner a 

PC209 Dryer#4 Included with ROEMMC Burner a 

PC 701 A.B,C Hot Press Vent Fans 0.60 I b / W  100.ooO Mf? 30.00 1994 Stack Tests 
PC 702 
PC801 Boiler Included with ROEMMC Burner 
PC802 ROEMMC 13.13 lbfion 18.750 tonsd 123.09 1994 Stack Tests 

Pre Press Vent Fans Included with Hot Press Vent Fans 

NEW SOURCES 
PC 201 Predryer A Included with COEN Burner 
PC 211 Predryer B Included with COEN Burner 
PC 21 2 New Dryer #C Included with ROEMMC Burner 
PC 213 New Dryer #D Included with ROtMMC Burner 
PC 703 New Hot Press Venk 0.60 Ib/Mnf 50,ooO M f t 2  15.00 1994 Stack Tests 
PC803 GEKA 35 Ib/106cf 62 106d 1.09 AP-42 Table 1.4-2 
PC 804 COEN Burner I 1 .53 lblton & 6,094 tons 35.13 1994 Stack Tesk 

TOTAL 204.31 

"As discussed in footnote c below. it is assumed that CO is predominately a result of combustion. Therefore, emissions from 
all sources connected to the dryer system will be represented as common emissions and will be shown under PC 802. 

Ib CO/ Mf? finished board. It was assumed that emissions from line #I pressing are the same as that tested for line #2 
since no better data was available. This factor was derived from 1994 stack testing as follows: 
Sum of emission from all line #2 press and cooler venk was 4.9 Ibshr, Recorded production during testing 
was 8,230 nf (3/47. (4.9 Iblhr)/(8.230 Mnzhr) = 0.595 Ib/Mf?. 
Emissions represent total CO emissions from pre-pressing. pressing and cooling. 

Ib Colton sanderdust fuel bumea Factor was derived from 1994 stack testing in me following manner' 
Orsat anaivss of the ROEMMC tube snows an average CO, dry vol% of 5.63% a1 an average air flow of 10,560 DSCFM 
Assuming H sanderausttuel carwn content of 50% 6 1 s  corkponds to a wood COmbJStiOn rate of 1 I 12 tonsmr 

10 0563\110.560 DSCFMI(60 minlhrlll Ib mo1/385 SCO(l2 Ibs carbon/lb mol)(l ton/2000 Ibs)/(l-0 5) = 1 112 tonshr 
CO flow rat& tested in this air stream'were 14.6 Ib/hr. Uieretore an emission factor c a n  be calculated as follows: 

mis flow venk through the new dryers #5 and #6. Stack testing on the exhaust from these two dryeffi shows 13 lblhr 
(14.6Ib/hr)/(l.l12tonsfuel) = 13.13lbCO/tonfuelbumed. 

total flow out (Le. slightly less that what went in). Therefore, within the accuracy of the testing, is would seem appearent 
that CO coming from the dryer systems is predominately a resun of fuel combustion. For this reason it seems reasonable 
to evaluate emissions from the two combustion sources which feed the system and the dryers as one unit. 

d Sanoeraust generaLon rate was estimated from production of 100 MMlt'wim the following conversion assumptions 
m r d  Dressed to 850 /1W and sanded to 750 /1W Board densQ of 45 Ibnt' 

The two new dryers were aoded onto the ena of the ROEMMC tube and utilize neat which was alreaay beng generatea. 
Therefore there was no increase in CO emissions from the installation of these dryen. Some adait,onal heat may be input . 
into this system from the COEN burner. These additional emissions. however, a& accounted for in the COEN &ck emissions. 

Natural gas usage was taken from 1993 emissions inventory. 

8 lbs COkon sanderdust. This factor was derived from 1994 stack testing in the following manner: 
m e  sum of me CO emmion rates from the mree prearyer system stacks IS 12.8 Ibs/hr The recoraed Sanderdust fuel 
combustfion duma the CO testinq was 1 .I 1 Ibhr Thn corresponds to an emwon factor of 11 53 lbslton .. 

(12.8 Ibs CO~;)/(l.11 tons saiderdust fuel combustedhr) .= 11.53 Ibs COlton sanderdust. 

Sanderdust generation rate was estimated from production of 50 M W  with the following conversion assumptions: 
board preued to 815/1W and sanded to 750/1W. Board density of 45 IbW. 
( 5 0 . ~ . O O O  e( (815-750)/1W)(l W I q ( 4 5  Ibm)(l t o n / m  Ibs) = 6,094 tons. 



Louisiana-Pacific Corporation 
Missoula. Montana Particleboard Mill 

TABLE 3A (Revised TABLE 5-3) 
NITROGEN OXIDES - PRE EXPANSION ACTUAL EMISSIONS AT 100 MMWNEAR PRODUCTION 

SOURCE SOURCE 
DESIGNATION DESCRIPTION ~ 

PC206 Dryer#l 
PC207 Dryer#2 
PC208 Oryer#3 
PC209 Dryer#4 
PC801 Boiler 
PC802 ROEMMC 

TOTAL 

EMISSION PRODUCTION EMISSIONS EMISSION FACTOR 
FACTOR RATE TONSNR REFERENCE 

Included wth ROEMMC &mer a 

Included wth ROEMMC &mer 
lncluoed wth ROEMMC &mer 
Included wth ROEMMC &mer 
lncludea wth ROEMMC &mer a 

19.24 b/tonb 18750tons' 18037 1994 Stack Tests 

180.37 

a As discussed in footnote b below. it is assumed that NO, is predominately a result of combustion. Therefore, emissions from 
all sources connected to the dryer system will be represented as wmmon emissions and will be shown under PC 802. 

Ib NO,/ton sanderdust fuel burned. Factor was derived from 1994 stack testing in the following manner: 
Orsat analysis of the ROEMMC tube shows an average C02 dry vol% of 5.63% at an average air flow of 10.5'33 DSCFM 
Assuming a sanderdust fuel carbon content of 53% this corresponds to a wood combustion rate of 1 .I 12 tons/hr: 

(0.0563)(10.560 DSCFM)(60 min/hr)(l Ib m01/385 SCF)(12 Ibs carbn/lb mol)(l ton/2MM Ibs)/(l-O.5) = 1.112 tonshr 
NO, flow rate tested in this air stream was 21.4 Ib/hr. therefore an emission factor can be calculated as follows: 
(21.4 Ib/hr)/(l . I  12 tons fuel) = 19.24 Ib CO/ ton fuel burned. 

'Ihis flow venk through the new dryers #5 and #6. Stack testing on the exhaust from these two dryers showed 22.9 Ibhr 
total flow out (i.e. slightly more than what went in). There is no reason to suspect that the drying of the wood would cause 
NO, emissions. The material being dried is not resinated and, therefore. has a very low nitrogen content. Also. temperatures 
in the dryers do not seem high enough to cause oxidation. For these reasons it was assumed that, within the accuracy of 
the testing, all NO, was being generated by fuel combustion and me two combustion sources and four dryers were treated as 
one unit. 

e Sanderdust generation rate was estimated from production of 1 W MMftZ with the following conversion assumptions: 
board pressed to 850/1M)o" and sanded to 753/1M)o". Board density of 45 Ibift'. 
(tOO.ooO,ooo~( (850-753)/1M)o")(l ft/ IT)(* Ib/ft')(1 ton/2000lbs) = 18.750tons. 



Louisiana- Pacific Corporation 
Missoula. Montana Part icleboard Mill 

TABLE 38 (Revised TABLE 5-3) 
NITROGEN OXIDES - POST EXPANSION ACTUAL EMISSIONS AT 150 MMR?/YEAR PRODUCTION 

SOURCE SOURCE EMISSION PRODUCTION EMISSIONS EMISSION FACTOA 
DESIGNATION DESCRIPTION FACTOR WIE TONSlYR REFERENCE 

MISITING SOURCES 
P C m  Dryer#( 
P C a 7  Dryer#2 
PC208 Dryer#3 
PC209 Dryer#4 
PC801 Boiler 
PC802 ROEMMC 

Included with ROEMMC Burner' 
Included with ROEMMC Burner a 

Included with ROEMMC Burner * 
Included with ROEMMC Burner' 
Included with ROEMMC Burner a 

19.24 lbnon 18750 tonsc 180.37 1994 Stack Tests 

NEW SOURCES 
PC201 PredryerA Included with COEN Burner 
PC 21 1 Predryer B Included wim COEN Burner 
PC 212 New Dryer #C Included with ROEMMC Burner 
PC 213 New Dryer #D Included with ROEMMC Burner 
PC803 GEKA 199 Ib/106d 62 106Cf 6.17 1994 Stack Tests 
PC804 COENBumer 28.29 lbnon 6,094 tons 8 86.20 1994 Stack Tests 

TOTAL 272.74 

a As discussed in fwmote b below, it is assumed that NO, is predominately a result of combustion. Therefore, emissions from 
all sources connected to the dryer system will be represented as common emissions and will be shown under PC 802. 

Ib NO,/ton sanderdust fuel burned. Factor was derived from 1994 stack testing in the following manner: 
Orsat analysis of the ROEMMC tube shows an average CO, dry vol% of 5.63% at an average air flow of 10,560 DSCFM. 
Assuming a sanderdust fuel carbon content of 50% this corresponds to a wood combustion rate of 1 .I 12 tonshr: 
(0.0563)(10.560 DSCFM)(W min/hr)(l Ib mo1/3a5 SCF)(12 Ibs carbonllb mol)(l ton/ZMX) Ibs)/(l-O.5) = 1.112 tonshr 

NO, flow rate tested in this air stream was 21.4 Ibmr. therefore an emission factor can be calculated as follows: 
(21.4lb~r)/(1.112tonsfuel) = 19.24lbCO/tonfuel burned. 

This flow vents through the new dryers #5 and #6. Stack testing on the exhaust from these two dryers showed 22.9 lbmr 
total flow out (i.e. slightly more than what went in). There is no r e m  to suspect that the drying of the wood would cause 
NO, emissions. The material being dried is not resinated and, therefore, has a very low nitrogen content. Ako. temperatures 
in the dryers do not seem high enough to cause oxidation. For these reasons it was assumed that, within the accuracy of 
the testing, all NO, was being generated by fuel combustion and the two combustion sources and four dryers were treated as 
one unit. 

Sanderdust generation rate was estimated from production of 1M) h4Mft.l with the following conversion assummions: 
board pressed to 850/1CxW and sanded to 750/1CxW. Board density of 45 Ibm'. 
(lM),MX).MX)fi( (8%3-750)/lW)(l fV 12)(45 Ib/ft')(l ton/2000 Ibs) = 18.750 tons. 

m e  two new dryers were added onto the end of the ROEMMC tube and utilize heat which was already being generated. 
Therefore, there was no increase in NO, emissions from the installation of these dryers. Some additional heat may be input 
into this system from the COEN burner. These addnional emissions, however, are accounted for in the COEN stack emissions. 

e Natural Gas consumption taken from 1993 emission inventory. 

Ibs N0.J ton sanderdust fuel combusted. Emission factor was derNed from the 1994 test data in the following manner: 
The sum of the NO, emission rates from the three predryer system stacks is 31.4 Ibshr. The recorded sanderdust fuel 
combustion during the NO, testing was 1 .I 1 Ibhr. This corresponds to an emission factor of 28.29 Ibs/ton. 

(31.4 Ibs NO,/hr)/(I .I 1 tons sanderdust fuel combustedhr) = 28.29 Ibs NOJton sanderdust. 

K Sanderdust generation rate was estimated from production of 50 MhW with the following conversion assumotions: 
board pressed to 815/1CxW and sanded to 750/1000". Board density of 45 IbN. 
( 5 0 . ~ . O O O ~ (  (815-750)/ICxW )(I fU I n ( 4 5  lb/ft')(I tonlmoo Ibs) = 6,094 tons. 



. Louisiana-Pacific Corporation 
Missoula. Montana Particleboard Mill 

TABLE 4A (Revised TABLE 5-3) 
VOUTILE ORGANIC COMPOUNDS - PRE EXPANSION ACTUAL EMISSIONS AT 100 MMFT'NEAR 

SOURCE SOURCE EMISSION PRODUCTION EMISSIONS EMISSION FACTOR 
DESIGNATION DESCRIPTION FACTOR RATE TONSnR REFERENCE 

PC 206 Dryer # 1  
PC 207 Dryer #2 
PC 208 Dryer #3 
PC 209 Dryer #4 

PC 701 A.B.C Hot Press Vent Fans 
PC 702 Pre Press Vent Fans 
PC 801 Boiler 
PC802 ROEMMC 

Reman Line - Paints 
Reman Line - Solvents 

0.568 Ib/ton' 40.385 tons/yrb 
0.568 Ib/tonx 40.385 tons/yrb 
0.568 Ib/ton' 40.385 tons/yrb 
0.568 Ib/tona 40.385 lons/yrb 
0.527 Ib/MI?' 100,000 MI? 

Included with hot press Vent fans 
Included wilh ROEMMC Burner 

0.15 lblton 4.431 tons' 
2.51 lblgal 86.651 gal/yr 
6.93 Ib/gal 16.232 gal/yr ' 

11.47 
11.47 
11.47 
11.47 
26.35 

0.33 
108.75 
56.24 

1994 Stack Tests 
1994 Stack Tests 
1994 Stack Tests 
1994 Stack Tests 
1994 Stack Tests 

1994 Stack Tests 
Material Balance 
Material Balance 

TOTAL 237.55 

' Ib VOC/ton dried furnish. VOC emissions from dryers #1 -#4 assumed to be equivelentto that tested for dryers R5 & #6. 
Factor was derived from 1994 stack testing of dryers #5 & #6 stacks as follows: 

Sum of VOC emissions from both dryers was 7.2 ib/hr. 
Production of dry furnish during the VOC testing is shown on Report pg N-27 l o  be 14.453 Ib/hr for the surface dryer and 
10.897 Ibs/hr for the core dryer. This corresponds lo an emission factor o f  
(7.2 Ibs/hr) / (14,453 Ibslhr + 10,897 ibs/hr)(l ton12000 Ibs) = 0.568 lbs VOC/ton dry furnish. 

Tons dry furnish/yr. Dryer usage rates are based upon 100 MMF? production using the following conversion assumptions: 
100 M M e  board pressed to 850/1000'. 8% trim loss. 45 Ib/fl'. 6.25% resin. 0.5% wax. 

Production was assumed lo be evenly divided into four dryers. 
(t00.000.000 V/ (1 -0.08) )(850'/1OW)(l n/12')(45 Ibnt')(t -0.065-O.OOS)(l lon/2000 Ib) = 161,540 tons. 

Ib VOCIMMf? (3/4') finished board produced. VOC emissions assumed to be same as for #2 press line. 
Factor was derived from 1994 stack testing of line #2 cooler vents 1 2 and press vents 1 -4 as follows: 

Sum of VOC emissions from all sources is 4.5 Ibdhr. Production shown on page N-57 is 8.533 MI?/hr 
Emission factor = (4.5 lb)/(8.533 MW/hr) = 0.527 lbsl MMI? 

Ib VOC,/lon sanderdust fuel burned. Factor was derived from 1994 stack testing in the following manner: 
Orsat analysis of the ROEMMC lube (test 5) shows an average CO, dry vol% of 5.07% at an average air flow of 11.1 08 DSCFM. 
Assuming a sanderdust fuel carbon content of 50% this corresponds to a wood combustion rate of 1.053 tons/hr: 

VOC flow rate tested in this air stream was 0.1 6 Ib/hr. therefore an emission factor can be calculated as follows: 
(0.0507)(11.108 DSCFM)(60 min/hr)(l Ib moV385 SCF)(12 Ibs carbon/lb mol)(l lon/2000 lbs)/(0.5) = 1.053 lons/hr 

(0.16 lb/hr)/(1.053 tons fuel) = 0.1 5 Ib VOC/ ton fuel burned. 

Value represents the amount of sanderdust combusted which was not used for heat input into the dryers 
This value was estimated as described in Table 1 - Particulate Emissions, footnote e. 

18.750 tons sanderdusigenerated - 14,319 tons sanderdust needed - 4.431 tons. 

VOC content based upon average of VOC contents of paints supplied by Forrest Paint Company. Guardsman Products and 
Akzo Coatings. Inc. 

8 Paint usage rate taken from 1993 purchasing. 

b Solvent density based upon density of Solvents purchased from Van Waters & Rogers. Inc. 

I Solvent usage taken from 1993 purchasing minus solvent content of 1993 waste shipments. 

I 

i 



., Louisiana-Pacific Corporation 
Missoula. Montana Particleboard Mill 

TABLE 4 0  (Revised TABLE 5-3) 
VOLATILE ORGANIC COMPOUNDS - POST EXPANSION ACTUAL EMISSIONS AT 150 MMFTWEAR 

SOURCE SOURCE EMISSION PRODUCTION EMISSIONS EMISSION FACTOR 
DESIGNATION DESCRIPTION FACTOR RATE TONSnR REFERENCE 

EXlSlTlNG SOURCES 
PC 206 Dryer #1 
PC 207 Dryer #2 
PC 208 Dryer #3  
PC 209 Dryer R4 

PC 701 A.0.C 
PC 702 
PC 801 Boiler 
PC802 ROEMMC 

Hot Press Vent Fans 
Pre Press Vent Fans 

Reman Line - Paints 
Reman Line - Solvents 

0.568 Ib/ton' 40.385 tons/yrb 
0.568 Ib/ton' 40.385 tons/yrb 
0.568 Ib/ton* 40.385 tons/yrb 
0.568 Ib/ton. 40.385 tons/yrb 
0.527 Ib/Mff' 100,000 Mff 

Included with hot press ventfans 
Included with ROEMMC Burner 

0.15 lblton (2.273)tons' 
2.51 lblgal ' 86.651 gal/yr 
6.93 Ib/galb 16,232 gaVyr ' 

11.47 
11.47 
11.47 
11.47 
26.35 

0.00 
108.75 
56.24 

1994 Slack Tests 
1994 Stack Tests 
1994 Stack Tests 
1994 Stack Tests 
1994 Stack Tests 

1994 Stack Tests 
Material Balance 
Materisl Balance 

NEW SOURCES 
PC 201 Predryer A 0.567 tb/ton 1 
PC 21 1 Predryer B 0.567 lblton 1 
PC 212 New Dryer #C 0.568 Ib/ton ' 
PC 213 New Dryer #D 0.568 lb/ton * 
PC 703 New Hot Press Vents 0.527 Ib/Mftf' 
PC803 GEKA 5.8 Ib/lO"cf 
PC 804 COEN Burner 0.02 Iblton 

TOTAL 

o tons 0.00 1994 Stack Tests 
o tons 0.00 1994 Stack Tests 

38.750 tons/yr ' i I .00 1994 Stack Tests 
38.750 Ions/yr 11.00 1994 Slack Tests 
50.000 Mftf 13.18 1994 Stack Tests 

3.821 tonso 0.04 1994 Stack Tests 
62 106cf 0.18 AP-42 Table 1.4-3 

272.62 

' ib VOC/ ton dried furnish. VOC emissions from dryers #1 - # 4  assumed lo  be equivalent to that tested for dryers R5 8 #6. 
Factor was derived from 1994 stack testing of dryers #5 8 R 6  slacksas follows: 

Sum of VOC emissions from both dryers was 7.2 Ib/hr. 
Production of dry furnish during the VOC testing is shown on Reporl pg N-27 to be 14.453 Ibihr for the surface dryer and 
10.897 Ibs/hr for the core dryer. This corresponds to an emission factor o f  
(7.2 Ibdhr) / (1 4,453 Ibs/hr + 10.897 Ibs/hr)(i ton/2000 Ibs) = 0.568 Ibs VOCIton dry furnish. 

Tons dry furnish/hr. Dryer #1 -#4 usage rates are based upon 100 MMFtf production using the following conversion 
assumptions: 100 M M e  board pressed lo 850/1000'. 8% trim loss, 45 Ib/ft'. 6.25% resin. 0.5% wax. 

Production was assumed to be evenly divided into all four dryers. 
(100,000,000 e/ (1 -0.08) )(850~/1000)(1 W12')(45 Ib/ft')(i -0.065-0.005)(1 lon/2000 Ib) = 161.540 tons. 

Ib VOC/MMff (314') finished board produced. VOC emissions assumed to be same as for # 2  press line. 
Factor was derived from 1994 stack testing of line #2 cooler vents 1 8 2 and press vents 1-4 as follows: 

Sum of VOC emissions from ell sources is 4.5 Ibs/hr. Production shown on pege N-57 is 8.533 MWhr. 
Emission factor E (4.5 lb)/(8.533 M#/hr) = 0.527 Ibs/ M M e  

Ib VOC,/lon sanderdust fuel burned. Factor was derived from 1994 slack testing in the following manner: 
Orsat analyais of the ROEMMC tube (test 5) shows an average CO, dry ~01% of 5.07% at an average air flow of 11,108 DSCFM 
Assuming a sanderdust fuel carbon content of 50% this corresponds i o  a wood combustion rate of 1.053 tons/hr: 

VOC flow rate tested in this air stream was 0.1 6 Ib/hr. therefore an emission factor can be calculated as foliows: 
(0.0507)(11.108 DSCFM)(GO min/hr)(i Ib moV385 SCF)(12 Ibs carbonlib mol)(i ton/2M)O lbs)/(0.5) = 1.053 tons/hr 

(0.16 lb/hr)/(l.O53lonsfuel) = 0.15 Ib VOC/ ton fuel burned. 

Value representsthe difference between sanderdust generated by line # 1  and the amount needed by all 6 dryers. 
This value was estimated as described in Table 1 B - Post Expansion Particulate Emissions. footnote e. 

18.750 tons sanderdust generated - 21.023 tons sanderdust needed = -2.273 tons. 
NOTE: the fact that this value is negative indicates that after the expansion. insufficient heat was available from the sanderdust 

generated by line #I to operate the additional two dryers. Supplemental heat is required from the COEN stack. This 
sanderdust deficit will be subtracted from the COEN stack waste heat emission caIculatlon as discussed below in footnote m. 

VOC content based upon average of VOC contents of paints supplied by Forrest Paint Company. Guardsman Products and 
Akro Coatings. Inc. 



., Louisiana-Pacific Corporation 
Missoula, Montana Particleboard Mill 

TABLE 4 8  continued. 
VOLATILE ORGANIC COMPOUNDS - POST EXPANSION ACTUAL EMISSIONS AT 150 M M W W E A R  

* Paint usage rate taken from 1993 purchasing 

' Solvent densily based upon densily of Solvents purchased from Van Waters & Rogers. Inc 

' Solvent usage taken from 1993 purchasing minus solvent content of 1993 waste shipments. 

1 Ibs VOC/ton dried material throughput. Emission factor was derived from 1994 slack testing in the following manner: 
The sum of VOC emissions from both dryers during testing was 1 1  .O Ib/hr. Wet material throughput into the dryers during 
VOC testing was 19,393 Ibs/hr each: 

(1 1 .O Ib/hr)/(2 x 19.393 lbs/2000 Ib/ton) = 0.567 Ib/ton. 

' Predryers were not used until 1994. However. COEN burner was used lo combustsandsrdustand generate heat for ROEMMC 
tube. 

' Dryer usage rate based upon 50 M M V  production. Production data recorded during testing shows 1.55 tons dried furnish used 
per MI+ board produced. 

Production was divided evenly between the two dryers. 

Natural Gas usage taken from 1993 emissions inventory. 

Ibe VOC/M+ board produced. Factor was derived from 1994 stack testing in the lollowing manner: 
Orsal analysis of the COEN stack shows an average CO, dry ~01% of 3.90% at an average air flow of 6.785 DSCFM. 
Assuming a sanderdust fuel carbon content of 50% this was converted to a wood combustion rate of 0.495 tons/hr. 

The VOC flow rate from the COEN stack was <O.Ot Ibs/hr which corresponds l o  an emission factor of: 

(50,000 MI+/yr)(l.55 tons/Mnf) = 77.500 Ions dried IurnisWyr. 

(0.0390)(6.785 DSCFM)(GO min/hr)(l Ib moV385 SCF)(t2 Ibs C/lb moi)(l Ib fueI/O.S Ibs C)(1 ton/2000 lbs) = 0.495 tons/hr. 

(0.01 lb/hr)/(0.495 tons/hr) = 0.02 Ib VOClton sanderdusl fuel. 

Sandordust genetation rate was estimated from production of 50 M M V  with the following conversion assumDIion8: 
board pressed to 815/10OW and sanded to 750/100W. Board density of45 lb/ft'. 
(50.000.000 e)( (815-750)/1000')(1 fV 12')(45 Ib/ft')(l lon/20001bs) = 6.094tons. 

As discussed above in footnote e. some of the combustion gas from the COEN burner is required for supplemental heat 
input into the ROEMMC tube. The sanderdust required to provide this heat is shown above in footnote e. Therefore: 

Emissions from this stack. under this configuration. is represented by the combustion of 3.821 Ions of sanderdust. 
(6094 tons generated) - (2.273 tons ussd for supplemental heal) = 3.821 tons remaining sanderdust. 



.> Louisiana-Pacific Corporation 
Missoula. Montana Palticleboard Mill 

VOLATILE ORGANIC COMPOUNDS - CURRENT ACTUAL EMISSIONS AT 150 M M ~ ~ Y E A R  
TABLE 4C 

SOURCE SOURCE EMISSION PRODUCTION EMISSIONS EMISSION FACTOR 
DESIGNATION DESCRIPTION FACTOR RATE TONSlYR REFERENCE 

EXlSlTlNG SOURCES 
PC 206 Dryer # 1  
PC 207 Dryer #2 
PC 208 Dryer #3 
PC 209 Dryer #4 

PC 701 A,B,C Hot Press Vent Fans 
PC 702 Pre Press Vent Fans 
PC 801 Boiler 
PC802 ROEMMC 

Reman Line - Paints 
Reman Line - Solvents 

NEWSOURCES 
PC 201 Predryer A 
PC 21 1 Predryer B 
PC 212 New Dryer XC 
PC 213 New Dryer #D 
PC 703 New Hot Press Vents 

0.568 Ib/ton' 40.385 tons/yrb 
0.568 Ib/ton' 40.385 tons/yrb 
0.568 Ib/ton' 40.385 lons/yrb 
0.568 Ib/ton' 40.385 tons/yrb 
0.527 lb/Mf?' 100.000 Mi? 

Included with hot press vent fans 
Included with ROEMMC Burner 

0.15 Ib/ton (2.273)lons' 
2.51 Ib/gal 86.651 gal/yr 8 

6.93 lblgal 16.232 gaVyr 

0.567 Ib/ton 1 54.298 tons ' 
0.567 Ib/ton I 54.298 tons' 
0.568 Ib/ton ' 38,750 tons/yr I 
0.568 Ib/ton ' 38.750 tons/yr I 
0.527 Ib/Mf? 50.000 Mf? 

11.47 
11.47 
11.47 
11.47 
26.35 

0.00 
108.75 
56.24 ' 

15.39 
15.39 
11.00 
11.00 
13.18 

1994 Stack Tests 
1994 Slack Tests 
1994 Slack Tests 
1994 Stack Tests 
1994 Stack Tests 

1994 Stack Tests 
Material Balance 
Material Balance 

1994 Stack Tests 
1994 Slack Tests 
1994 Slack Tests 
1994 Stack Tests 
1994 Stack Tests 

PC803 GEKA 5.8 lb/106cf 62 10'cf 0.18 AP-42Table 1.4-3 
PC 804 COEN Burner 0.02 Ib/ton 3.821 tons' 0.04 1994 Stack Tests 

TOTAL 303.41 

* Ib VOCl ton dried furnish. VOC emissions from dryers #1-X4 assumed to be equivalent l o  that tested for dryers #5 h #6. 
Fastor was derived from 1994 stack testing of dryers #5 h f 6  stacks as follows: 

Sum of VOC emissions from both dryers was 7.2 Ib/hr. 
Production of dry furnish during the VOC testing is shown on Rep011 pg N-27 to be 14.453 Ib/hr for the surface dryer and 
10.897 Iba/hr for the core dryer. This corresponds to an emission factor of: 
(7.2 Ibs/hr) f(14.453 Ibs/hr + 10,897 Ibs/hr)(l lon/2000 Ibs) = 0.568 Ibs VOC/lon dry furnish. 

Tons dry furnish/hr. Dryer #1-#4 usage rates are based upon 100 MMF? production using Ihe following conversion 
assumptions: 100 MMf? board pressed to 850/1000". 8% kim loss, 45 Ib/ft'. 6.25% resin. 0.5% wax. 

(100,000,000 #/ (1 -0.08) )(850'/1000)(1 f1/12')(45 Ib/ft')(l -0.065-0.005)(1 lon/2000 Ib) = 161,540 tons. 
Production was assumed to be evenly divided into all four dryers. 

Ib VOC/MM# (3/4") finished board produced. VOC emissions assumed lo be same as for #2 press line. 
Factor was derived from 1994 stack testing of line # 2  cooler vents 1 h 2 and press vents 1-4 as follows: 

Sum of VOC emissionsfrom all sources is 4.5 Ibs/hr. Production shown on page N-57 is 8.533 Mf?/hr. 
Emission factor = (4.5 Ib)/(8.533 Ml+/hr) = 0.527 Ibs/ MMf? 

Ib VOC,/ton sanderdust fuel burned. Factor was derived from 1994 stack testing in the following manner: 
Orsat analysis of the ROEMMC tube (teat 5) shows an average CO, dry vol% of 5.07% at an average air flow of 11.1 08 DSCFM. 
Assuming a sanderdust fuel carbon content of 50% this corresponds to a wood combustion rate of 1.053 tons/hr: 

VOC flow rate tested in this air skeam was 0.16 Ibfhr. therefore an emission lactor can be calculated as follows: 
(0.0507)(11.108 DSCFM)(60 min/hr)(l Ib mo1/385 SCF)(t2 Ibs carbon/lb mol)(l ton/2M)O lbs)/(0.5) = 1.053tons/hr 

(0.16 lb/hr)/(l.O53tonsfuel) = 0.15 Ib VOC/ ion fuel burned. 

* Value represents the difference between sanderdust generated by line # l  and the amounl needed by all 6 dryers. 
This value was estimated as described in Table 1 B - Post Expansion Particulate Emissions. footnote e. 

18.750 tons sanderdust generated - 21,023 tons sanderdust needed = -2.273 Ions. 
NOTE: the fact that this value is negative Indicates that. after the expansion. insufficient heat was available from the sanderdust 

generated by line X i  l o  operate the additional two dryers. Supplemental heat is required from the COEN stack. This 
sanderdust deficil wilt be subb-acted from lhe COEN stack waste heat emission calculation as discussed below in footnote m 

f VOC content based upon 1993 VOC contenls of paints supplied by Forresl Paint Company. Guardsman Products and 

NOTE: The plant is presently Converting this operation to lower VOC paints and these emissions are expected to decrease 
Akro Coatings. Inc. 

significantly. 



.., Louisiana-Pacific Corporation 
Missoula. Montana Particleboard Mill 

TABLE 4C continued. 
VOLATILE ORGANIC COMPOUNDS - POST EXPANSION ACTUAL EMiSSlONS AT 150 MMWIYEAR 

Paint usage rate taken from 1993 purchasing 

Solvent density based upon density of 1993 solvenls purchased from Van Waters h Rogers. Inc. 

' Solvent usage taken from 1993 purchasing minus solvent content of 1993 waste shipments. 

I Ibs VOClton dried material throughput. Emission factor was derived from 1994 stack testing in the foilowing manner: 
The sum of VOC emissions from both dryers during testing was 11 .O Ib/hr. Wet material throughput into the dryers during 
VOC testing was 19.393 ibs/hr each: 

(1 1.0 Ib/hr)/(2 x 19.393 lbs12000 Ib/ton) = 0.567 Iblton. 

Since it is not known at what capacity the pre-dryers will operate. usage is based on the rated capacity of 17.000 ib wet 
material throughput per hour. Dry material throughput was calculated assuming 42.1% inlet and 20.6 % outiet moisture. 
(17,000 Ibs/hr)( (1 -.421)/(1 -0.206) )(I lon/2000 lbs)(8760 hrdyr) = 54.298 lons/yr 

' Dryer usage rate based upon 50 MM# production. Production data recorded during testing shows 1.55 tons dried furnish used 
per MI+ board produced. 

Production was divided evenly between the two dryera. 

Natural Gas usage taken from 1993 emissions inventory. 

Ibs VOC/M# board produced. Factor was derived from 1994 stack testing in the following manner: 
Orsat analysis of the COEN stack shows an average CO, dry vol% of 3.90% at an average air flow of 6.785 DSCFM 
Assuming a sanderdust fuel carbon content of 50% this was converted lo a wood combustion rate of 0.495 tons/hr. 

The VOC flow rate from the COEN stack was c0.01 Ibs/hr which Corresponds to an emission factor of: 

(50,000 M#/yr)(l.55 tons/Mff) = 77.500 tons dried IurnisWyr. 

(0.0390)(6.785 DSCFM)(GO min/hr)(l Ib moV385 SCF)(12 Ibs C/lb mol)(l Ib fue1/0.5 Ibs C)(t lon/2000 Ibs) = 0.495 tons/hr. 

(0.01 lb/hr)/(0.495 tons/hr) = 0.02 ib VOC/ton sanderduslfuel. 

Sanderdust generation rate was estimated from production of 50 MMfP with the following conversion assumptions: 
board pressed lo  81 5/1 OOW and sanded to 750/1000. Board density of 45 ib/fl'. 
(50.000.000#)( (815-750)/1000')(1 fV 12')(45 Ib/ft')(l lon/2000ibs) = 6.094tons. 

As discussed above in footnde e. some of ihe combustion gas from the COEN burner is required for supplemental heat 
input into the ROEMMC tube. The sanderdust required to provide this heat is shown above in footnote e. Therefore: 

Emissions from this slack, under this configuration. is represented by the combustion of 3.821 tons of sanderdust. 
(6094 tons generated) - (2,273 tons used for supplemental heat) = 3.821 tons remaining sanderdust 



L 1 

., Louisiana- Pacific Corporation 
Missoula. Montana Particleboard Mill 

TABLE 5A (Revised TABLE 5-3) 
SULFUR DIOXIDE - PRE EXPANSION ACTUAL EMISSIONS AT 100 MMWffEAR PRODUCTION 

SOURCE SOURCE EMISSION PRODUCTION EMISSIONS EMISSION FACTOR 
DESIGNATION DESCRIPTION FACTOR RATE TONSffR REFERENCE 

PC206 Dryer#I Included with ROEMMC Burner a 

PC207 Dryer#2 Included with ROEMMC Burner a 

PC208 Dryer#3 Included with ROEMMC Burnera 
PCM9 Dryer#4 Included with ROEMMC Bumera 
PC801 Boiler Included with ROEMMC Burner' 
PC802 ROEMMC 0.39 lblton 18750 tons 3.66 AP-42. Table 1.6-2 

TOTAL 3.66 

a It is assumed that SO, is predominately a result of combustion, Therefore. emissions from all sources 
connected to the dryer system will be represented as common emissions and will be shown under PC 802 

Ib SO#on sanderdust fuel burned. Factor was taken from AP-42. AP-42 Table 1.6-2 lists a value of 0.15 Ib SO#on wood 
fuel at 50% moisture. Factor was doubled since the fuel is dry. Although the table fwmote d indicates that the lower end 
of the range shown should be used for wood fuel. the sanderdust combusted in these units contains a minor amount of 
added sulfur in the form of Ammonium sulfate catabst. Production data recorded during stack testing indicates about 0.009% 
ammonium sulfate by weight in the finished product. Ammonimum sulfate is 24.3% Sulfur by weight. This yields a SO2 
generation rate of: 

This sulfur would be in addition to the sulfur found in the wood. Therefore: 

Sanderdust generation rate was estimated from production of 1 W M M  with the following conversion assumptions: 

(0.00009 CataIyst)(0.24 S/Catalyst)(m lb/ln)(32 Ibs S01/(16 Ibs S) = 0.09 Ib SO#on fuel from catalyst. 

(0.3 lblton from wood)+(O.O9 lblron from Ammonium Sulfate) = 0.39 lblton total. 

board pressed to 850 /1W and sanded to 75011W. Board density of 45 IbW. 
(lW.ooO.OWn2)( (850-750)/1W)(l W 1T)(45 Ib/ft')(l tonlZOO0lbs) = 18.750tonS. 



. Louisiana-Pacific Corporation 
Missoula, Montana Particleboard Mill 

TABLE 58 (Revised TABLE 5-3) 
SULFUR DIOXIDE - POST EXPANSION ACTUAL EMISSIONS AT 150 MMWYEAR PRODUCTION 

SOURCE SOURCE EMISSION PRODUCTION EMISSIONS EMISSION FACTOR 
DESIGNATION DESCRIPTION FACTOR RATE TONSNR REFERENCE 

MlSlTlNG SOURCES 
PC206 Otyer#I 
PC207 Dryer#2 
PC208 Dryer#3 
PC 209 Dryer#4 
PC801 Boiler 
PC802 ROEMMC 

Included with ROEMMC &mer 
Included wth ROEMMC &mer * 
Included with ROEMMC &mer 
Included with ROEMMC h m e r  
Included with ROEMMC h m e r  a 

AP-42. Table 1.6-2 0.39 lbnon 18750 tons 3.66 

NEW SOURCES 
PC201 PredryerA Included with COEN Burner 
PC 21 1 Predryer B Included with COEN Burner 
PC 212 New Dryer #C Included with ROEMMC &mer 

. PC213 NewDryer#D Included with ROEMMC &mer 
PC803 GEKA 0.6 Ib/106cf 62 106d e 0.02 AP-42, Table 1.4-2 
PC 804 COEN &mer 0.39 lbnon 6,094 tons 1.19 

TOTAL 4.86 

AP-42. Table 1.6-2 

a It is assumed that SO, is predominately a result of combustion. Therefore, emissions from all sources 
connected to me dryer system will be represented as wmmon emissions and will be shown under PC 802 

Ib SOJton sanderdustfuel burned. Factor wastaken from AP-42. AP-42 Table 1.6-2 lists avalue of 0.15 Ib SOJton wood 
fuel at 50% moisture. Factor was doubled since the fuel is dry. m o u g h  the table footnote d indicates that the lower end 
of the range shown should be used for wood fuel, the sanderdust combusted in these units contains a minor amount of 
added sulfur in the form of Ammonium sulfate catalyst. Production data recorded during stack testing indicates about 0.009% 
ammonium sulfate by weight in the finished product. Ammonimum sulfate is 24.3% Sulfur by weight. This yields a SO, 
generation rate of: 

This sulfur would be in addition to the sulfur found in the wood. Therefore: 
(0.00009 Catalyst)(O.24 S/Catalyst)(2ooo lb/Ln)(32 Ibs S02)/(16 Ibs S) = 0.09 Ib SOJton fuel from catalyst. 

(0.3 lbnon from wood)+(0.09 lbnon from Ammonium Sulfate) = 0.39 lbnon total. 

Sanderdust generation rate was estimated from production of 100 M M  with the following conversion assumptions: 
board pressed to 85O/looo" and sanded to 750/1000". Board density of 45 Ibm'. 
(100,ooO,ooO~( (%0-754WLXW)(l W l q ( 4 5  Ib/ft')(l t~/2ooolbS) = 18.750 tons. 

The two new dryers were added onto the end of the ROEMMC Qbe and utilize heat which was already being generated. 
Therefore. there was no increase in SO, emissions from the installation of these dryers. Some additional heat may be input 
into this system from the COEN burner. These additional emissions. however, are accounted for in the COW stack emissions. 

e Natural Gas consumption taken from 1993 emission inventory. 

Sanderdust generation rate was estimated fmm production of 50 M M  with the following conversion assumptions: 
board pressed to 815/1C€V and sanded to 750/1000". Board density of 45 IbM. 
(5O,~ ,ooOn2) (  (815-750)11CKJ")(l fU 1T)(45 Ib/w)(1 ton/2ooolbs) = 6,094tons. 



- l+<&T 3 - 

9 
Reference t-3 KEt3Q 

1994, at the Louisiana Pacific Waferboard plant located in Missoula, Montana. Pollutants 
tested for are particulate, VOC, formaldehyde, N G ,  and CO. 

The Missoula plant includes a pre-dryer system, six rotary dryers, two press lines, 
and rotary board coolers. The pre-dry system consists of two 12 foot diameter by 40 foot 
long triple pass rotary drum dryers manufactured by Guarantee Performance. Emissions 
are vented to the atmosphere via two 40 inch diameter, 90 foot tall stacks. Heat for the 
pre-dryers is supplies by a 35 d T U h  Coen sanderdust burner. Emissions from the 
pre-dryer are controlled by Polutrol multicyclones. 

The two dryers which supply Line 2, the surface dryer(C) and core dryer(D) are tribe pass rotary dryers manufactured by Heil. Dryer C is nine foot in diameter and 32 
foot long, dryer D is eight foot in diameter and 28 foot long. Emissions from the dryers 
are controlled by Polutrol multicyclones and emitted to the atmosphere via two 36 inch 
diameter, 40 foot tall ducts. Heat for the all dryers is supplied via a ROEMMC tube by a 
50 mmBTU/hr ROEMMC sanderdust burner and a 55 mmBTU/hr BabcocQWilcox 
boiler. 

fans. The board cooler is vented by two four foot square ducts. The plant processed 
100% softwoods during the test period. Urea formaldehyde resin was used in both the 
face and core layers throughout the test period. 

Methods 5 and 202, respectively. Method 5 and 202 results are reported as front half and 
back half organic and inorganic fractions. Volatile organic compounds were tested in 
accordance with Method 25A, results are reported on an as carbon basis. Formaldehyde 
emissions were tested in accordance with Method 001 1. Nitrogen oxides emissions were 
measured in accordance with Method 7. Carbon monoxide emissions were tested in 
accordance with Method 10. 

This report presents the results of air emissions tests performed on May 9-12, 

The Line 2 continuous particleboard press is ventilated by four roof mounted axial 

Particulate matter and condensable PM emissions were tested in accordance with 

\ 

The dryer and pre-dryer emissions were excluded from this report because they-. 
-include.pollutants-produced-by-the dryer-heat-sources-and-are not unique-to-each-dryer 

and the board cooler formaldehyde data, which were assigned a rating of B. The VOC 
data was rated B because the Method 25A calibration requirements were not met. The 

-production-Line.- 
A rating of A was assigned to the report data with the exception of all VOC data 

board cooler formaldehyde data was downrated due to super-isokinetic sampling for all 
three runs. 4 

9 30 
(%., 
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13. Results of the May 9-12, 1994 Air Emission Compliance Tests at the Louisiana Pacific 
Waferboard Plant in Missoula, Montana 



EWISSION TEST RBPORT REVIEW SVlilElARY 
Source Category: 

Filename: pbl3.xls 
Ref. NO.: 13IOECA) 

Reviewer: DRL 
Date: 16-Jul-97 

Facility: Louisiana Pacific Cornoration 
Location: Missoula. Montana 

source: Line 2 Board Cooler 
Test date: 11-May-94 



EMISSION TEST REPORT REVIEW SUMMARY 
Source Category: 

Filename: pbl3.xls 
Ref. NO.: 1310ECA) 

Reviewer: DRL 
Date: 16-Jul-97 

Facility: Louisiana Pacific Corporation 
Location: Missoula, Montana 

source: Line 2 Board Cooler 
Test date: 11-May-94 

Emission DataIMass Flux Rateslhnission Factors 

a ASSUMED THAT ALL OF THE BOARD PRODUCED IN THE PRESS WAS COOLED 
*DSCFM BASED ON A STANDARD TEMPERATURE OF 68 DEGREES FAHRENHEIT 



EMISSION TEST REPORT REVIEW SUMMARY 
Source Category: 

Filename: pbl3.xls 
Ref. NO.: 13lOECAI 

Date: 16-Jul-’37 
Reviewer: DRL 

Facility: Louisiana Pacific Corporation 
Location: Missoula. Montana 

Source: Line 2 Press 
Test date: 11-May-94 

hission oata/Mass Flux Ratesfhission Factors ..~. ~~~ . ~. i values rePOILe0 
Test ID Parameter Units Run 1 I Run 2 I Run 3 IAVERAGE 
Indicate basis for process rate: thouthand square feet of 3/4 thick b a r d  per hour 



EMISSION TEST REPORT REVIEW SUMEwlY 
Source Category: 

Filename: pb13 . X l S  

Ref. NO.: 1310ECA) 

Reviewer: DRL 
Date: 16-Ju1-97 

Test ID 

Facility: Louisiana Pacific Corporation 
Location: Missoula, Montana 
source: Line 2 Press Vents l h 2  

Test date: 11-May-94 

Values reported 
parameter units Run 1 I RUD 2 I Run 3 ]AVERAGE 
Stack temperature Deg F 1021 1111 1111 1 0 8 . 0  
PTe66"re in. Hg 26.91 26.91 26.91 2 6 . 9  

1 .51  1 . 3  Moisture % .. . .. . 1 .21  .. . 1.11 .. . 
OXYW2" 
Gas volume sampled 
Vol. flow, actual 
Vol. flow, standard' 
Isokinetic variation 
process rate L Indicate 

m L U . 9  2U.Y 1 u . 5  1 u . 9  

dscf 3 1 . 1 4  3 0 . 3 9  3 1 . 5 9  3 1 . 0 4  
acfm 3 6 , 7 0 2  3 6 . 4 2 6  3 7 , 8 3 4  3 6 , 9 8 7  
dscfm 3 0 , 6 3 6  2 9 . 8 7 2  3 0 , 9 5 1  3 0 , 4 8 7  
% 100.1 1 0 0 . 2  1 0 0 . 6  1 0 0 . 3  
MSF 3 / 4 / h i  8 . 2  8 . 2  8 . 2  8 . 2  

*DSCFM BASED ON A STANDARD TEMPERATURE OF 68 DEGREES FAHRENHEIT 



EMISSION TEST REPORT REVIEW SVMMARY 
Source Category: 

Filename: p b l 3 . x l s  
Ref. N O . :  13lOECA) 

Reviewer: DRL 
Date: 16-Ju1-97 

F a c i l i t y :  Louisiana P a c i f i c  Corporation 
LOcatlOn: M i s s O u l a .  Montana 

source: Line 2 Press vents 1&2 
T e s t  d a t e :  11-May-94 

Emission DatalMaSS Flux R a t e s l m i s s i o n  Factors 
Values reported 

parameter units Run 1 I Run 2 I Run 3 IAVERAGE 
[Stack temperature lDeg F I 1021 1121 1221 
I”_^^_.._^ 

‘DSCFM BASED ON A STANDARD TEMPERATURE OF 68  DEGREES FAHRENHEIT 



EMISSION TEST REPORT REVIFM SUMMARY 
Source Category:  

Filename: pbl3.xls 
R e f .  NO. : 13 (OECA) 

Reviewer: DRL 
Date: 16-Jul-97 

Facility: Louisiana Pacific Corporation 
Location: Missoula. Montana 

SOUL-CB: Line 2 Press vents 3 & 4 
Test date: 11-May-94 

Emission DatalMass Flux Rates/mission Factors 
i values reported 

Test ID parameter units Run 1 Run 2 R U ~  3 IAVERAGE I I 
Istack temperature lDBg F I 1051 102.0 1021 991 .. . .. . .. . 

I 2U.P L".Y 

Gas volume s m D l e d  dscf 30.99 30.84 32.93 31.59 
VOl. flow, actual acfm 35,079 34,975 37.429 35,828 
Vol. flow, standard' dscfm 29.405 29,203 31,064 29,891 
Isokinetic variation e 99.5 99.6 100.0 99.7 
Proce56 rate MSF 314lh 8.2 8.2 8.2 8.2 

Indicate basis for D ~ O C ~ S S  rate: thouthand square feet of 314 thick board per hour 
I .  .. 

'DSCFM MSED ON A STANDARD TEMPERATURE OF 68 DEGREES FAHRENHEIT 



EMISSION TEST REPORT REVIEW SVMMRRY 
Source Category: 

Filename: pbl3.xls 
Ref. NO.: I3(0ECA) 

Reviewer: DRL 
Date: 16-Jul-97 

Facility: Louisiana Pacific Corporation 
Location: Missoula, Montana 
source: Line 2 Press Vents 3 h 4 

Test date: 11-May-94 

hlission DataIMass Flux RatesIEmission FacCors 

Test ID Parameter units Run 1 Run 2 Run 3 IAVERAGE 
values reported 
I I 

Stack temperature Deg F 1071 1121 1081 109.0 
PI-eSSUTe in. Hg 26.91 26.91 26 .91  26.9 
Moisture 8 1.41 0.91 1.01 1.1 

.. . .. . I Indicate 

'DSCFM BASED ON A STANDARD TEMPERATURE OF 68 DEGREES FAHRENHEIT 




