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CWDSCF 
gldscm 
HP 
HRS 
IN. 
IN.HC. 
IN.WC. 
LB 
LB/DSCF 
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PSI 
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TPD 
ug 
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actual cubic feet per minute 
cubic centimeter (m i I I i I iter) 
dry standard cubic foot of dry gas per minute 
dry standard milliliter 
degrees Fahrenheit 
diameter 
finished product for plant 
feet per second 
gram 
gallons per minute 
grains per actual cubic foot 
grains per dry standard cubic foot 
grams per dry standard cubic meter 
horsepower 
hours 
inches 
inches oi mercury 
inches of water 
pound 
pounds per dry standard cubic foot 
pounds per hour 
pounds per million British Thermal Units heat input 
pounds per million British Thermal Units heat input 
long ions per day 
megawatt 
milligrams per dry standard cubic meter 
micrograms per dry standard cubic meter 
micrometer 
minutes 
nanograms 
ohm-centimeter 
particulate matter 
pounds per hour 
parts per million 
parts per million carbon 
parts per million, dry 
parts per million, wet 
parts per trillion 
pounds per square inch 
square feet 
tons per day 
micrograms 
percent by volume 
percent by weight 
s (when following a number) 
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1 INTRODUCTION 

During the Period July 11 - 13, 1995 Interpoll Laboratories personnel conducted air 

emission compliance tests on the Dryers and Thermal Oil Heater at the Louisiana Pacific 

Corporation (LP) Waferboard Plant located in Tomahawk, Wisconsin. Testing was also 

conducted on the Press to gather data for permit revisions and establish informational data. 

On-site testing was performed by B. Aschenbach and T. Hansen. Coordination between 

testing activities and plant operation was provided by Brion Peas of LP. The test was 

witnessed by Biren Patel and Aaron Rosinski of the Wisconsin DNR. 

The Dryers tested are Model 1260 TNW/L dryers manufactured by MEC Company. 

Particulate emissions from each dryer are controlled by a set of multicyclones installed in 

series with a E-TUBE wet electrostatic precipitator. Cleaned flue gas is emitted to the 

atmosphere by a lO(Ffoot high radial steel stack which has a diameter of 59 inches. 

The press vents tested are the exhaust from general ventilators positioned over the 

The press and unloader vent exhausts are emitted to the board press and unloader. 

atmosphere via a common stack which has a diameter of 62.5 inches. 

The Thermal Oil Heater tested was manufactured by CEKA in 1992. It i s  equipped 

with a ram-type stoker and is fired with a mixture of wet bark and wood. The unit has a 

design heat input capacity of 30 106BTU/HR. Particulate emissions from the CEKA are 

controlled by a large diameter cyclone in series with a fabric filter dust collector manufac- 

tured by C.E. Preheater. The baghouse has a pulsed air cleaning system. Cleaned flue gas 

is emitted to the atmosphere by a 75-foot high radial steel stack which has a diameter of 42 

inches. 

Particulate evaluations on the Press Vent were performed in accordance with €PA 

Methods 2-5, CFR Title 40, Part 60, Appendix A (revised July 1, 1994). A preliminary 

determination of the gas linear velocity profile was made 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 

abovecited reference was used to isokinetically extract particulate samples by means of a 
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heated glass-lined probe. Condensible particulate material samples were collected in the 

back half of the Method 5 sampling train and analyzed in accordance with EPA Method 202. 

Gas composition, carbon monoxide and oxides of nitrogen determinations were 

performed in accordance with Methods 3A, 7E and 10. A slip stream of sample gas was 

withdrawn from the exhaust gas stream using a heated stainless steel probe equipped with 

a filter to remove interfering particulate material. The particulatefree gas was transported 

to the analyzers by means of a heat-traced probe and filter assembly. After passing through 

the filter, the gas passed through a chilled condenser-type moisture removal system. The 

particulatefree dry gas was then transported to the analyzers with the excess exhausted to 

the atmosphere through a calibrated orifice which was used to ensure that the flow from the 

stack exceeds the requirements of the analyzers. A three-way valve on the probe was used 

to introduce standard gas for the "system bias check". 

The analog response of the analyzers was recorded with a data logger and strip chart 

recorder as backup. The analyzers were calibrated with Scott Specialty and National 

Specialty Gases EPA Protocol 1 or Certified Master standard gases. The instrument was 

calibrated before and after each run as per EPA Methods 3A, 7E and 10. The sample probe 

was moved through a threepoint traverse (1/6, 3/6, 5/6 of the stack diameter) to measure 

oxides of nitrogen and carbon monoxide concentrations. 

Particulate testing on the Press Vent was conducted from two test ports oriented at 

90 degrees on the stack. These test ports are located 3.85 stack diameters downstream of 
the nearest flow disturbance and 3.85 diameters upstream of the stack exit. A 24-point 

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. 

Volumetric flow rate testing at the Dryer Stack was conducted from two test ports 

oriented at 90 degrees on the stack. These test ports are located 5.0 stack diameters 

downstream of the nearest flow disturbance and 5.0 stack diameters upstream of the stack 

exit. A 20-point traverse was used to measure the flow rate. 

Volumetric flow rate testing at the Thermal Oil Heater Stack was also conducted from 

two test ports oriented at 90 degrees on the stack. These test ports are located 6.1 stack 

I 
\. 
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diameters from the nearest flow disturbance and 2.3 diameters from the stack exit. A 16- 
point traverse was used measure the flow rate. 

A 3-point traverse was used at each test site to collect samples for oxides of nitrogen 

and carbon monoxide analyses. Each traverse point was sampled 20 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 

The important results of the air emission compliance tests are summarized in Tables 

1 - 4. A summary of the concentrations and emission rates i s  presented below: 

Parameter LIMIT MEASURED 

PRESS VENT 

Particulate (LB/HR) 
Press (dry + wet) 6.82 21.5 

Press (dry) - 5.04 

Carbon monoxide (LB/HR) 2.52 4.84 

Carbon monoxide iLB/TON FP) 0.2 0.45 

DRYER STACK 
Oxides of Nitrogen (LB/HR) 10.6 10.1 

Carbon monoxide 

Wood-ii red ( LBTr DFl 21.8 2.13 

NC-fired (LB/l 06BTU) 0.69 0.13 

CEKA 
Oxides of Nitrogen (LB/HR) 7.85 0.46 

Carbon Monoxide (LBTTDF) 7.5 0.52 

No difficulties were encountered in the field by Interpoll Labs or in the laboratory 

evaluation of the samples which were conducted by Interpoll Labs. On the basis of this fact 

and 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. 

4 
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Table 3. Summary of the Oxides of Nitrogen Emission Determinations at the Loui- 

siana Pacific Waferboard Plant in Tomahawk, Wisconsin. 

Concentration Emission Rate 

Time bom.d) (LWHR) (LBnDFl 

(Dryer 7/12/95 -Wood fired) 
0745-0845 26 10.9 4.49 

0900-1 000 24 9.86 4.06 

1 145-1 245 24 9.64 3.96 

Avg. 25 10.1 4.17 

(GEKA 7/12/95) 
19552055 50 4.44 4.31 

21 10-2210 45 3.71 3.60 

2225-2325 41 3.46 3.36 

Avg. 45 3.37 3.76 

Note: TDF - Tons Dry Fuel (Dryer test - 2.43 TDF/!iR, G E M  Test 1.03 

TDF/HR) 



Table 4. Summary of the Carbon Monoxide Emission Determinations at the Louisiana 

Pacific Waierboard Plant in Tomahawk, Wisconsin. 

Emission Factor 

Ti me (Dom,d) (LB/HR) ILBTTDR (LBTTFP)(LB/l 06BTU) 
Concentration Emission Rate 

(Dryer 7/11/95 - Natural gas fired) 
0800-0900 10.4 2.70 0.1 1 

0920-1020 11.7 2.94 0.13 

1040-1140 13.6 3.49 0.14 

Avg. 11.9 3.04 0.13 

(Dryer 7/12/95 -Wood fired) 
0745-0845 20.2 5.17 2.13 

0900-1000 17.2 4.25 1.75 

1 145-1 245 22.0 5.40 2.22 - 
Avg. 19.8 4.94 2.03 

(GEKA 7/12/95) 
5 .. 1955-2053 10.2 0.54 0.52 0.022 

P 
' \1" 2110-2210 7.80 0.40 0.39 0.01 8 

2225-2325 8.80 0.45 0.44 0.020 

Avg. 8.93 0.46 0.45 0.020 

(Press 7/13/95) 

0915-1015 12.9 5.18 - 0.48 

1335-1436 9.60 3.91 - 0.36 

Avg. 12.0 4.84 - 0.45 

1 105-1 205 13.6 5.44 0.50 

Note: TUF = Tons Dry Fuel (Dryer test - 2.43 TDF:HR, CEKA Test 1.03 

TDf/HR) TFP = 'Tons finished Product (Press Test, 10.9 TFP/HR) 



3 AIR EMISSION RESULTS 

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

composition and moisture are presented first followed by the computer printout of the 
particulate, oxides of nitrogen and carbon monoxide 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. €PA-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. 



3.1 Results of Orsat and Moisture Determinations 

.... 
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-I 

I n t e r p o l 1  Labs R e p o r t  No. 5-6006 
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  

Tomahawk, W i s c o n s i n  

T e s t  N o .  1 
D r y e r  S t a c k  

R e s u l t s  o f  O r s a t  S U o i s t u r e  A n a l y s e s - - - - - n e t h o d s  3 S 4 ( t v l 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 
07-11-95 07-11-95 07-11-95 

c a r b o n  d i o x i d e . .  . . . . . . . . . .  1.05 

oxygen .................... 19.70 

n i t r o g e n  . . . . . . . . . . . . . . . . . .  79.25 

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

c a r b o n  d i o x i d e . .  .......... 0.87 

o x y g e n  .................... 16.35 

n i t r o g e n . .  ................ 65.70 

w a t e r  v a p o r  . . . . . . . . . . . . . . .  17.00 

D r y  m o l e c u l a r  w e i g h t  . . . . . . . .  28.96 

Wet m o l e c u l a r  w e i g h t  ........ 27.09 

S p e c i f i c  g r a v i t y . .  .......... 0.936 

FO 1.143 

1.00 1.04 

19.74 19.63 

79.26 79.33 

0.82 0.06 

16.20 16.29 

65.05 65.04 

17.93 17.01 

28.95 28.95 

26.99 27.09 

0.932 0.936 

1.160 1.221 

11 



I n t e r p o l 1  Labs R e p o r t  No. 5 - 6 0 0 6  
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  

Tomahawk, W i s c o n s i n  

T e s t  No. 3 
T h e r m a l  O i l  H e a t e r  Stack 

R e s u l t s  o f  O r s a t  S U o i s t u r e  A n a l y s e s - - - - - U e t h o d s  3 S 4(tv/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 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 ' .  . . . . . . . . . .. 

FO 

R u n  1 Run 2 Run 3 
07-12-95 07-12-95 07-12-95 

6.16 

14.18 

79.66 

6.02 

13.86 

77.85 

2.27 

29.55 

29.29 

1.012 

1.091 

6.11 6.24 

14.41 14.29 

79.48 79.47 

5.97 6.10 

14.09 13.97 

77.72 77.71 

2.21 2.22 

29.55 29.57 

29.30 29.31 

1.012 1.013 

1.062 1.059 



I n t e r p o l l  Labs R e p o r t  N O .  5-6006  
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  

Tomahawk, W I  

T e s t  No. 4 
P r e s s  V e n t  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  Analyses- - - - -  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 R u n  2 Run 3 
07-13-95 07-13-95 07-13-95 

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 . 0 3  

oxygen .................... 20. 18 

n i t r o g e n  . . . . . . . . . . . . . . . . . .  76.36 

w a t e r  v a p o r  . . . . . . . . . . . . . . .  3.43 

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  ........ 28.47 

S p e c i f i c  g r a v i t y  . . . . . . . . . . . .  0.983 

W a t e r  mass f l o w  . . . . . .  ( L B I H R )  9189 

0.03 

20.90 

79.07 

0.03 

20.90 

79.07 

0.03 0.03 

20.24 20.14 

76. sa 76.21 

3.15 3.62 

28.84 28.84 

28.50 28.45 

0.984 0.983 

8367 9813 

14 



3.2 Results of Particulate Determinations 



I n t e r p o l l  Labs  R e p o r t  No. 5 - 6 0 0 6  
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  

Tomahawk, W I  

T e s t  No. 4 
P r e s s  V e n t  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 un  

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  . . . . . .  (1N.WCj 
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 .  . . . . . . . . .  ( 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 . .  
Avg .  o r i f . p r e s . d r o p . .  
Avg.  g a s  m e t e r  t e m p . .  

. . . . . .  
1 N . H G )  
IN.WC) 
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 i m e  . . . .  ( M I N )  
N o z z l e  d i a m e t e r . .  . . . . . . .  ( I N )  

D E G - F )  A v g . s t a c k  g a s  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 . .  . . . . .  

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

. . . . . .  
(ACFM) 
OSCFM ) 

. . .  ( % )  

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  . . . . . . . . . . . .  (GR/ACF) 
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 I H R )  

Run 1 
07-13-95 

915 / 10 16 

-1.70 
21.31 
.840 

0.0 
16.0 
20.0 
36.0 

0.1080 

0.9996 
28.43 
2.26 
89.1 

51.99 
47.74 

60.00 
.185 
105 

108004 
92137 

98.6 

0.02975 
0.03489 

27.555 

Run 2 
07-13-95 

1105/1206 

-1.70 
21.31 
.840 

0.0 
17.0 
16.0 
33.0 

0.1226 

0.9996 
28.43 
2.36 
90.5 

52.20 
47.83 

60.00 
.185 
109 

107819 
91680 

99.3 

0.03362 
0.03955 

31.081 

Run 3 
07-13-95 

1335/1436 

-1.70 
21.31 
.840 

0.0 
18.0 
21.0 
39.0 

0.0230 

0.9996 
28.43 
2.42 
99.2 

54.35 
49.03 

60.00 
.185 
110 

110413 
93272 

100.0 

0.00611 
0.00724 

5.785 



3.3 Results of Oxides of Nitrogen Determinations 



Interpoll Labs Report No. 5-6006 
Louisiana-Pacific Corporation 

Tomahawk, Wisconsin 

Test No. 2 
Dryer Stack Wood-fired) 

Results of Oxides of Nitrogen Determinations Method7E 

Date of run 

Run 1 Run 2 Run 3 

07-1 2-95 07-1 2-95 07-1 2-95 

Time run stadend (HRS) 0745-0845 0900-1 000 1 145-1 245 

Total sampling time (MIN) 60 60 60 

Moisture content ( % V M  15.64 18.46 18.95 17.68 

Oxygen Content ( % V M  19.04 19.10 18.71 

Volumetric flow rate (DSCFM) 58697 5661 9 56281 5 7 / 9 5  

Oxides of Nitrogen concentration 
(ppm,dry) 25.9 24.3 23.9 

Oxides of Nitrogen emission rate (LEIHR) 10.9 9.86 9.64 
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interpoll Labs Report No. 5-6006 

Louisiana-Pacific Corporation 

Tomahawk, Wisconsin 

Test No. 3 

CEKA Stack 

Results of Oxides of Nitrogen Determinations Method 7E 

Date of run 

Time run stadend (HRS) 

Total sampling time (MINI 

Moisture content ( % V M  

Oxygen Content ( % V M  

Volumetric flow rate (DSCFM) 

Oxides of Nitrogen concentration 

Ippm,dry) 

Oxides of Nitrogen emission rate (LB/HR) 

Run 1 

07-1 2-95 

1955-2055 

60 

2.27 

14.18 

12328 

50.3 

4.44 

Run 2 

07-12-95 

2110-2210 

60 

2.2 1 

14.41 

1 1625 

445 

3.71 

Run 3 

07-12-95 

2225-2325 

60 

2.22 

14.29 

11721 

41.2 

3.46 



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. 5-6006 
Lou1 s i a n a - P a c i  f i c  C o r p o r a t i o n  

Tomahawk, W i s c o n s i n  

T e s t  No. 1 
D r y e r  S t a c k  ( N G )  

Results 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  run 07-11-95 07-11-95 07-11-95 

Time run s t a r t / e n d . .  . . .  ( H R S )  0800-0900 0920-1020 1040-1140 

T o t a l  s a m p l i n g  t i m e  . ... ( M I N I  60.0 60.0 60.0 

M o i s t u r e  c o n t e n t  . . . . . .  ( 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) . . . . . . . . . . . . . . . . .  
( M G / D S C M )  . . . . . . . . . . . . . . . . .  
(PPM-WET) . . . . . . . . . . . . . . . . .  
( P P M - D R Y )  . . . . . . . . . . . . . . . . .  

17.00 17.93 17.01 

19.70 19.74 19.63 

59543 57517 58781 

S%/? 

0.0053 0.0060 ~ 0.0069 
12.12 13.63 15.84 
8.63 9.60 11.29 
10.40 11.70 13.60 

CO e m i s s i o n  r a t e . .  . . .  ( L B / H R )  2.701 2.935 3.487 

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  Labs  R e p o r t  No.  5-6006 
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  

Tomahawk. W i s c o n s i n  

T e s t  No.  2 
D r y e r  S t a c k  ( W o o d - f i r e d )  

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 

D a t e  o f  r u n  07-12-95 07-12-95 

T i m e  run s t a r t / e n d  . . . . . (  HRS) 0745-0845 0900-1000 

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

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 . .  . . . .  ( t V / V )  

V o l u m e t r i c  f l o w  r a t e  (DSCFM) 

CO c o n c e n t r a t i o n .  . . . . . . . . . . .  
(GR/DSCF) ................. 
( M G / D S C M )  . . . . . . . . . . . . . . . . .  
(PPM-WET) . ................ 
( P P M - D R Y )  . . . . . . . . . . . . . . . . .  

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

60.0 60.0 

15.64 18.46 

19.04 19.10 

50697 56619 

0.0103 0.0088 
23.53 20.04 
17.04 14.02 
20.20 17.20 

5.171 4.247 

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  'e' 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  or e q u a l  t o  t h e  r e p o r t e d  v a l u e  

Run 3 

07-12-95 

1145-1245 

60.0 

18.95 

18.71 

56281 

0.0112 
25.63 
17.83 
22.00 

5.400 

77 



I n t e r p o l 1  L a b s  R e p o r t  No. 5 - 6 0 0 6  
L o u i s i a n a - P a c i f i c  

Tomahawk, W i s c o n s i n  

T e s t  N o .  3 
T h e r m a l  O i l  H e a t 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  07-12-95 07-12-95 07-12-95 

T ime run s t a r t / e n d  . . . . . (  HRS) 1955-2055 2110-2210 2225-2325 

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 )  

02  C o n c e n t r a t i o n  . . . . . .  ( tV/V) 

V o l u m e t r i c  f l o w  r a t e  ( D S C F M )  

CO c o n c e n t r a t i o n  . . . . . . . . . . . .  
(CR/OSCF) . . . . . . . . . . . . . . . . .  
( M G / D S C M )  . . . . . . . . . . . . . . . . .  
(PPM-WET) . . . . . . . . . . . . . . . . .  
( P P M - D R Y )  . . . . . . . . . . . . . . . . .  

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

co emission factor.. .... (LB/MMBTU) 

2.27 

14.18 

12328 

0.0052 
11.88 
9.97 
10.20 

0.548 

0.022 

2.21 

14.41 

11625 

0.0040 
9.09 
7.63 
7.80 

0.395 

0.018 

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  

2.22 

14.29 

11721 

0.0045 
10.25 
8.60 
8.80 

0.450 

0.020 



I n t e r p o l 1  Labs  R e p o r t  No. 5-6006 
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  

Tomahawk, W i s c o n s i n  

T e s t  NO. 4 
P r e s s  V e n t  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 

D a t e  o f  r u n  07-13-95 07-13-95 

T ime r u n  s t a r t / e n d  . .... ( H R S )  0915-1016 1105-1206 

T o t a l  s a m p l i n g  t i m e  . ... ( M I N )  60.0 60.0 

M o i s t u r e  c o n t e n t  . . . . . .  ( t V / V )  3.43 3.15 

02 C o n c e n t r a t i o n  . . . . . .  (tV/V) 20.90 20.90 

V o l u m e t r i c  f l o w  r a t e  (DSCFM) 92137 91680 

co  c o n c e n t r a t i o n  . .......... 
GR/DSCF) . . . . . . . . . . . . . . . . .  0.0066 0.0069 
MG/DSCM) . . . . . . . . . . . . . . . . .  15.03 15.84 
PPM-WET) . . . . . . . . . . . . . . . . .  12.46 13.17 
P P M - D R Y )  . . . . . . . . . . . . . . . . .  12.90 13.60 

Run 3 

07-13-95 

1335-1436 

60.0 

3.62 

20.90 

93272 

0.0049 
11.18 
9.25 
9.60 

co e m i s s i o n  r a t e  . . . . .  ( L B / H R l  5.184 5.438 3.905 

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' 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  

24 ~ 



4 RESULTS OF FUEL ANALYSES 



Client: 

Laboratory Log Number: 

source: 

Sample Identification: 

INTERPOLL LABORATORIES, INC. 
Fuel Laboratory 
(612) 786-6020 

7/31/95 
L.P. TOMAHAWK 

6006-01-9208 

Dryer 

WOOD 

Ultimate Analysis WT Yo 

Moisture & Moisture As 
Parameter Ash Free F M  Received 

Moisture, Total 
Ash 
Carbon 
Hydrogen 
Nitrogen 
Oxygen (calculated) 
Sulfur 
Heating Value, BTULB 

50.12 
6.01 
0.30 
13.54 
0.03 
8082 

0.72 
19.76 
5.97 
0.30 
13.22 
0.03 
8023 

ResDectfully submitted, 

3.65 
0.70 
47.94 
5.75 
0.29 - 
11.64 
0.03 
7730 

Jeannie F. ONeil, Manager 
Inorganic Chemistry Group 

9726 
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Client: 

Laboratory Log Number: 

Source: 

Sample Identification: 

INTERPOLL LABORATORIES, INC. 
Fuel Laboratory 
(612) 786-6020 

713 1/95 
L.P. TOMAHAWK 

6006-02-9209 

Dryer 

BARK 

Ultimate Analysis WT Yo 

Moisture & Moisture As 
Parameter Ash Free F W  Received 

Moisture, Total 
Ash 
Carbon 
Hydrogen 
Nitrogen 
Oxygen (calculated) 
sulfur 
Heating Value, BTULB 

3.73 
52.14 50.19 
6.11 5.88 
0.81 0.78 

40.88 39.35 
0.06 0.06 
8155 8139 

38.71 
2.29 

30.76 
3.60 
0.48 

24.12 
0.06 
4988 

Respectfully submitted, 

.- 

Jeannie F. O'Neil, Manager 
Inorganic Chemistry Group 

9860 
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APPENDIX A 

RESULTS OF VOLUMETRIC FLOW RATE DETERMINATIONS 



I n t e r p o l 1  Labs  R e p o r t  No . 5-6006 
L o u i s i a n a  . P a c i f i c  

Tomahawk. W I  

T e s t  No . 1 
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  Rate Determination....... 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 ime 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  ......... 
T o t a l  number  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  . ................ (SQ.FT)  

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 )  

Avg . gas  t e m p  . ............ (DEG-F) 

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

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

07-11-95 

800 

28.62 

.84 

2 

20 

Round 

59 

18.99 

U P  

-1.04 

133 

17.00 

74.1 

. 05976 
28.96 

302848 

84456 
59543 



I n t e r p o l 1  L a b s  R e p o r t  No . 5-6006  
L o u i s i a n a  . P a c i f i c  

Tomahawk. W I  

T e s t  No . 1 
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  Determination....... He thod  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  number  o f  p o i n t s  . . . . . . . . . . .  
Shape o f  duc t  .................... 
S t a c k  d i a m e t e r  . .............. (IN) 
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  . . . . . . . . . . .  (IN.WC) 
A v g  . gas  temp . ............ (DEG-F) 

M o i  s t u r e  c o 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  . . ... (FT/SEC)  

Gas d e n s i t y  ............... ( L B I 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  . . . . . . . . . . . . . . . . . . .  (ACFH) 
d r y  s t a n d a r d  . ........... (DSCFH) 

0 7 - 1 1 - 9 5  

9 2 0  

2 8 . 6 2  

. 8 4  

2 

2 0  

Round 

59 

1 8 . 9 9  

UP 

- 1 . 1 3  

1 3 5  

1 7 . 9 3  

12.1 

. 0 5 9 3 1  

28 .95  

2 9 4 6 8 4  

8 2 8 0 3  
57517 

A-2  



I n t e r p o l l  L a b s  R e p o r t  No. 5-6006 
L o u i s i a n a  - P a c i f i c  

Tomahawk, WI 

T e s t  No.  1 
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  of D e t e r m i n a t i o n  . . . . . . . . . . . .  
T ime  of 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 o t a l  number  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  of 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  . . ........ ( t  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  . . ............ (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  gas  . ......... (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  . . ................. (ACFM] 
d r y  s t a n d a r d  . . . . . . . . . . . .  (DSCFM) 

07-11-95 

1040 

28.62 

.84 

2 

20 

Round 

59 

18.99 

UP 

-1.14 

133 

17.01 

73.2 

.05974 

28.95 

298954 

83406 
58781 

1 5-6006 
] IPaci  f i c 
a u k .  WI I i 

j 

Method 2 

37-12-95 

745 

28.52 

. 8 4  

2 

20 

Round 

. 59 

18.99 

UP 

-1.04 

135 

' 15.64 

72.4 

.OS986 

29.05 

296230 

82478 
58697 



I n t e r p o l 1  Labs  R e p o r t  No . 5-6006 
L o u i s i a n a  . P a c i f i c  

Tomahawk. WI 

T e s t  No . 2 
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  Flow 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 i o n  . ........... 
T ime  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  

T o t a l  number  o f  PO 

Shape o f  d u c t  . . . . .  
S t a c k  d i a m e t e r  . . .. 

p o r t s  . . . . . . . . .  
n t s  . .......... 

1 

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

. . . . . . . . .  . ( I N )  

D u c t  a r e a  . . . . . . . . . . . . . . . . .  (SO.FT)  

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 )  

Avg  . g a s  t e m p  ............. ( D E G - F )  

M o i s t u r e  con ten t  . ......... ( 4  V / V )  

Avg . l i n e a r  v e l o c i t y  . . . . .  (FT/SEC) 

07-12-95 

900 

20.52 

.84 

2 

20 

Round 

59 

18.99 

UP 

-1.05 

136 

18.46 

72.4 

Gas d e n s i t y  ............... (LB IACF)  . 05909 
M o l e c u l a r  w e i g h t  . . .... (LB/LBMOLE) 29.06 

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

L B / H R )  

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

292331 

82451 
56619 



. 
I n t e r p o l l  Labs  R e p o r t  No . 5-6006 

L o u i s i a n a  . P a c i f i c  
Tomahawk, W I  

T e s t  No . 2 
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  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 ime  o f  D e t e r m i n a t  

o n  . ........... 
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 o t a l  number 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 )  

Avg . gas  temp . ............ ( D E G - F )  

M o i s t u r e  c o n t e n t  . . ........ ( Z  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  . . ............ ( L B I 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  . . ................. (ACFN) 
d r y  s t a n d a r d  . . . . . . . . . . . .  (DSCFM) 

07-12-95 

1145 

28.52 

.a4 

2 

20 

Round 

59 

18.99 

U P  

-1.06 

137 

18.95 

72.5 

. 05889 
29.07 

291859 

82595 
56281 

A-6 



I n t e r p o l 1  L a b s  R e p o r t  NO . 5-6006 
L o u i s i a n a  . P a c i f i c  

Tomahawk. W I  

T e s t  No . 3 
GEKA 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 i o n  . ........... 
T ime  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  number  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 )  
Duct  a r e a  . . . . . . . . . . . . . . . . .  l 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  . gas  temp . . . . . . . . . . . . .  (DEG-F) 

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

07-12-95 

1955 

28.43 

.a4 

2 

16 

Round 

42 

9.62 

U P  

.. 24 
348 

3.98 

35.8 

. 0 4 6 0 8  

29.55 

58200 

20690 
12328 



. 
I n t e r p o l 1  Labs  R e p o r t  No . 5-6006 

L o u i s i a n a  . P a c i f i c  
Tomahawk. W I  

T e s t  No . 3 
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 o w  R a t e  Oetermination....... 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  . . . . . . .  ( 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  number  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  . . . . . . . . . . . . . . . . .  (SQ.FT)  

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.WC) 

Avg . gas  temp . . . . . . . . . . . . .  (DEG-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  . . . . . . . . . . . . . .  (LB /ACF)  

M o l e c u l a r  w e i g h t  . . . . . .  (LE/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  . . . . . . . . . . . . . . . . . . .  (ACFM) 
d r y  s t a n d a r d  . . . . . . . . . . . .  (DSCFM) 

07-12-95 

2110 

26.43 

.84 

2 

16 

Round 

42 

9.62 

UP 

.. 26 
351 

16.06 

36.8 

. 04447 
29.55 

59770 

22402 
11625 

A-a 



I n t e r p o l 1  L a b s  R e p o r t  No . 5-6006 
L o u i s i a n a  . P a c i f i c  

Tomahawk. WI 

T e s t  No . 3 
GEKA S t a c k  

R e s u l t s  o f  V o l u m e t r i c  Flow 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 i o n  . ........... 
T ime  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  por t ;  . . . . . . . . .  
T o t a l  number  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  . . . . . . . . . . . . . . .  
D u c t  a r e a  . ................ (SQ 
D i r e c t i o n  o f  f l o w  . ........... 

S t a t  

Avg . 

Moi  s 

Avg . 

c p r e s s u r e  . ......... .(I N.WC) 

........ ( D E G - F )  

........ ( S  V / V )  

g a s  t e m p  . . . . .  
u r e  c o n t e n t  . .  

1 i n e a r  v e l o c  

Gas d e n s i t y  . . . . .  
M o l e c u l a r  w e i g h t  . 

t y  . . . . .  ( F T / S E C )  

....... (LB /ACF)  

.... (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  . . . . . . . . . . . .  ( O S C F M )  

07-12-95 

2225 

28.43 

.84 

2 

16 

Round 

42 

9.62 

UP 

.. 24 
348 

16.01 

39.0 

. 04467 
29.57 

60271 

22490 
11721 

A-9 



.. 
I n t e r p o l 1  Labs  R e p o r t  NO . 5-6006 

L o u i s i a n  . P a c i f i c  
Tomahawk. W I  

T e s t  No . 4 
p r e s s  V e n t  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 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  . . . . . . . . . . . . . . . . .  (SQ.FT)  

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 )  

Avg . gas  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 )  

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 1 ow r a t e  . ............ 
a c t u a l  . . ................. (ACFM) 
d r y  s t a n d a r d  . . . . . . . . . . . .  (DSCFM) 

07-13-95 

900 

28.43 

.84 

1 

12 

Round 

62.5 

21.31 

U P  

-1.7 

104 

3.60 

81.9 

. 06542 
28.84 

410891 

104674 
89370 

A-10 

. 



APPENDIX B 

LOCATION OF TEST PORTS 





I 

. . 

.I D 
b 
(\I 

- . 
\ 

-d 

r 

j 

r 

L 

r 
1 

. .  

L 

L. 



9 
+4 

EL. id-0-10 a 192-u 



APPENDIX C 

FIELD DATA SHEETS 



c?/-f6, a L u K  

Source Jrve/ <* c IC 
lob 

Test 
Srack Dimen. 
Dry Bulb 
,Manometer E Reg. 
Barometric Pressure 
Static Pressure 

Pitot No. 27 I/ -q 

/ ' RunLDate7-f  f + 7 
9 
O F  Wet bulb 

J T - G L  IN.HC 
b IN.WC 

133 

s /kLL' 7 - b u  Operators L 
L/ 

Tcl 

IN. 
'F 

EExp 

Cross-section Elevation 
View "kW i 

qoc 



INTERPOLL LABORATORIES, INC. 
(612) 7866020 

EPA Method 2 Field Data Sheet 

Job c?/ 7 2 - h ~ ~  
Source Df"+/  s m c  
Stack Dirnen. CY IN. 

thlanorneter G Reg. 0 Exp MElec. 
Barometric Pressure aS +3- IN.HC 
Static Pressure - 1 I U IN.WC 

Test / ' R u n Z D a t e > - f  -9T 

DN Bulb 175 'F Wet bulb O F  

Operators A A - L f k z c  -tn -I- L% 
Pitot No. -q cc . 8 Y  

Drawing of Test Site 

Elevation 
View 

c 

From End of ?or( (IN.) 

R or nothing - reg .  manometer: 5 - expanded; E - elmronic 

c-2 



INTERPOLL CABORATORIES, I N C  
(6 12) 786-6020 

€PA Method 2 Field Data Sheet 

~ 

Job e/ ?ien-lC.LwC 

Dry Bulb \35 O F  Wet bulb O F  

Operators 7- %,<,. -7 

Pitot No. ' 2 7 a - s t  c- .*v 

Source ^ U 4 C  sm ic 
Test X R u n g D a t e  F#f - y c  
Stack Dimen. s 9  IN. 

Manometer 13 Reg. n ~ x p  SElec. 
Barometric Pressure a%.&& IN.HC 
Static Pressure - IN.WC It) 

Drawing 

Cross-section 

'est Site 

Elevation 
View 



~ ~~ ~~ 

INTERPOLL LABORATORIES, INC 
(61 2) 7866020 

EPA Method 4 and 6 Field Data Sheet 
Job c3 / k k d k # : s  0 p e ra t o r ( s ) Ah 7w 

Date F / ? - y C  Test(Run 1 AH@ - in.WC 6ar.Press 99. b : ' 0 .  

Casmeter Coef.. 955 Source . J r u . i , ,  . ~ > C I C  . Meter Box No. C m  I 

Wet Bulb Sample Train Leak Check 
Dry Bulb Pretest: < 0.02 d m  at a in.wC 

Post Test:- d m  at / s n . w c b  

Preliminary Xesults o i  SO, 
Concentration Determination 

"e - a . a C  DSCF 

Moimre Gravimetric - 17- o& %VlV 

Moisture Prychrorneaic - %vlv 

SO,, ORY - PPM 

so, WET - PPM 

LUMMBtu-  I 



INTERPOLL LABORATORIES, INC. 
(61 2) 786-6020 

EPA Method 4 and 6 Field Data Sheet 
lob LP 1 %  M a  haw K OperatorW 4R t23 
znurce ~ , , r  .' ' 5~ #, Meredox No. Ccx / Casrneter Coef. * 99- 

Wet Bulb 
D? Bulb . Pretest: < 0.02 ern at lj i n .wca  

- in.wC Bar.Press in.Hg .e ? - : I  - 7c- Test+Run ? AH@ 
Sample Train. leak Check 

Post Test:= cfm at /zin.wC Z L  

Preliminan/ Results o i  SO2 
Conmoation Determination 

Maimre Cravirneuic - 
Moisture Psydrometnc - P V I V  

PPM 

PPM 

LWMMBN - 



I tKPULL lABORAT(sRm, IN(-. 
(61 2) 786-6020 

EPA Method 4 and 6 Field Data Sheet 

Item 

Job CP ,/ m'ho hn4K Operatorb) 4A 7-# 

Date 7- , / -9  c Test-Run 3 AH@ 
Source O i d r  Smct.2 Meter Box No. C G q  1 Casmeter Coef. - % ~ a  

Wet Bulb 
Dry 8ulb Pretest: < 0.02 drn at in.wC Q 

in.wC Bar.Press d e - k L  :I- '-; 
- 

Sample Train Leak Check 

Post Test:= d m  at m n . w c  

Weight (B, 

Final Tare Difference 
I I .  

Condensate Data: 

3.C 0 s 

C-6 

Preliminary Results of SO, 
Concentmion Determination 

8woinure cravimecric - 3- 0 1 
Moisture Psychrometric - %V/V - 
SO,, DRY - PPM 

so, WET - PPM 

LBIMMBtu- 



INTERPOLL LABORATORIES, INC. 
(6 12) 786-6020 

EPA Method 2 Field Data Sheet 
Drawinn of Test Site 

Dry Bulb /.%5 ? F  Wet bulb 
Stack Dimen. 

,Manometer 5 Reo. 

Cross-section Elevation 

Barometric Pressure IN.HC 
Static Pressure - t,oq IN.WC 
Operators A - fL- .4  no" & 
Pitot No. 27r, -R c 34 

c-7 



~ 

INTERPOLL LABORATORIES, INC. 
(612) 786-6020 

€?A Method 2 Field Data Sheet 

Cross-section 
View 

lob c?/ 7;7 -&Ctct,L 

Source D;"e / 5- fC 

D v  Bulb \%b ? F  Wet bulb O F  

Test ? ' Rur@Date 7-lZ-w 
Stack Dimen. -IN. 

,Manometer 0 Reg. ExP QElec. 
Barometric Pressure &&rct IN.HG 
Static Pressure - .  IN.WC 
Operators - 4 .  
Pitot No. -27d % q -e 

- 

Elevation 
View 

Drawing of Test Site 
I, 

From End ai Porn (IN.) 

R or nothing - reg. manometer: 5 - expanded: E - eimronic 

03259.LC:~.~Ci(\WPFORMN-392. ' 



INTERPOLL LABORATORIES, INC. 
(6 12) 786-6020 

€PA Method 2 Field Data Sheet 

Cross-section 
Job CD /e * PLku/K 
Source D*/ sn+ccc 
Test 2 ' Run-ate. 
Srack Dimen. s-9 IN. 
Cry Bulb r31 'F Wet bulb O F  

.Llanometer Ci Reb. cl Exp m l e c .  
Bzrornetric Pressure IN.HC 
Static Pressure IN.WC 
Ocerators 
Pitot No. 2 7y-f c. <8=r 

Elevation 
View View 

Temp. o i  Cas ( O n  

DlSCU7tX 

From Seck 
NO. Diameter Wall (IN.) From End of Pon (IN.) 

I - 

i 

I I 
! 
! 

j 

I 

! 

t 



INTERPOLL LABORATORFVNC. 
(61 2) 786-6020 

EPA Method 4 and 6 Field Data Sheet 

Item 

lrnpingen 

Condenser 

Job ~9 / tb+chnw \c OperatorW 4& m 

Date 7-12-* T e s t L R u n  kn AH@ - in.WC Bar.Press a S S 2  1- - DrJcc k ~ c  Meter Box No. LCM c Casmeter Cod. . Ps'6 
. .  

Source 

Wet Bulb Sample Train Leak Check 
Dry Bulb Pretest: < 0.02 cfrn at lj i n . w c x  

Post Test:= cfrn at / s .wc;FJ .  

Weight (g) 

Final Tare Diiference 

JCCO k!o 6 
~~~ ~~~ 

SO,, DRY - P P M  

so1, WET - PPM I 
I 

Preliminarv ResulfS o i  SO, i 
Concentration Determination 

"ud - 3.l.g OSCF 

Moisture Cravimeuic - 1 C.(.q %"lV 

,Voisrure Psychrometric - ?&/v 

L8lMMBtU- J 

c-10 



INTERPOLL LABORATORIES, INC. 
(61 2) 786-6020 

EPA Method 4 and 6 Field Data Sheet 
lob L? in- .\c OperatorW rv 
C-sirce 0 <+ SrSCe Meter Box No. I Casrneter Coef. *9% 

Wet Bulb 
Dry Bulb Pretest: < 0.02 drn at in.wC 

.e 3 r b %  T e s t L R u n  3 a  AH@ - in.WC Bar.Press &e'rL in.Hg 
Sample Train Leak Check: 

Post Test:* drn at c i n . W a  

~ ~~~ 

Preliminary Results of SO, 
Concenrmtion Determination 

", - -3. 3 P  DSCF 

- 
kern Weisht @ 

Final Tare Difference 

so,, DRY - 
so,, WET - 
LB/MMBtu- 



~~~ 

INTERPOLL LABORATORIES, INC 
(61 2) 786-6020 

EPA Method 4 and 6 Field Data Sheet 
Job L?/ 7bwoLh,l< Operator(s) 4.4 m 

Dl " C  Source , STyC'C Meter Box No. C Q/L 1 
Date 7 - l i . 9 T  T e s t k R u n  34 AH@ 

Sample Train Leak Check: 

Casmeter Coef. . 
in.WC Bar.Press J S * r L  .-. - 

Wet Bulb 
Dry Bulb 

(minl Volume Id 

I I 

Condensate Data: 

Pretest: < 0.02 cfm at 3 i n . w c g  
Post T e s r s . 6  cfm at z i n . W C  b 

Item Weight (g, 

F i d  Tare Difference 

Preliminary Results of SO, 
Concentration Determination 

v, - a. a x  DSCF 

avoiscure Gravimetric - / k ,yr %VlV 

.Moisture Psychrometric - %"lV 

Desiccant I 3  
50,. DRY - PPM 

SO,, WET - PPM 



INTERPOLL LABORATORIES, INC. 
(6 12) 786-6020 

EPA Method 2 Field Data Sheet 
Drawing of Test Site 

t? / n-a&crr/L 
ross-section Job 

Source GE-';.P S h C r  

Dry Bulb 472 'F Wetbulb iq6 
Manometer D Reg. 
Barometric Pressure 

Operators 
Static Pressure - , a g  

C-13 



0 /&makdGIC 
Source (;i7& S*'C 
Test Run lDate  7- R - 5  
Stack Dimen. Y Z  IN. 

Dry Bulb , s? "F Wetbulb l'f? "F 
Manometer Reg. Exp Glee. 
Barometric Pressure a 8 . m  IN.HC 
Static Pressure - ,2i\ IN.WC 
Operators h w 6  
Pitot No. 2-?d -v cy CBY 

lob 
Cross-section Elevation 

View View 



Stack Dirnen. C I  z IN. 

,Manometer e; Keg. GExp -- . 
ON Bulb \ I F  Wet bulb O F  

View 

Barometric Pressure &&-q ? IN.HC 
Static Pressure -,7b IN.WC 
Operators A, L-tack t L,- 
Picot No. t7-r - Y  c. .kCc 

From End oi Pon (IN. 

~ C-15 



INTERPOLL LABORATORIES, INC. 
(61 2) 786-6020 

EPA Method 2 Field Data Sheet 

Cross-section Source e&?&/+ S r r - L L C  Elevation 

~ 

Stack Dimen. q > IN. 
Or\/ Bulb 3 Y f 3  O F  Wet bulb O F  

!Manometer 0 Reg. E Exp 0 Elec. 
Barometric Pressure 2e-q ? IN.HC 
Static Pressure 724 IN.WC 
Operators L L b .  h 7 - 6 -  
Pirot No. 2 ' 2 J ' l - f  c - 



~ ~~ ___ 
INTERPOLL LABORATORIES, INC. 

(612) 786-6020 
EPA Method 4 and 6 Field Data Sheet 

L2/ Tu-, ha /c Operatods) 44 Ttt 
Meter 8ox NO. 1- / Gasmeter Coei. .%'so 
Sample Train leak Check: 

Post Test:* drn at /& in .wcS 

Job 
Source G r , 7 ~  S / ' w C , L  

Wet Bulb 
Cry Bulb 3.3-'L Pretest: < 0.02 d m  at in>NC 

.te 7-12-s T e s r L R u n  ,/ AH@ - in.WC Bar.PressdWk3 in.Hg 

Preiiminav Results ai SOz 
Concentration !Jetemination 

", - 2.77 DSCi 

Moimre C r a v i d c  - 3-78 %"I" 

Moisture Psychrometric - %"/V 

SO,, DRY - P P M  

so:, WET - PPM 

LBIMMBtu - 



INTERPOLL LABORATORIES, INC. 
(612) 786-6020 

EPA Method 4 and 6 Field Data Sheet 
Job C?/ 7ZZe-hm-u 1C OperatorW 7-r* 

Date 7 -1k-5 C T e s t L R u n  1 AH@ in.WC Bar.Press Jr. VZ lr . 
Source d-<+ StvrtLc Meter 80x NO. L- 1 Casrneter Coef. .SS% 

Wet Bulb Sample Train Leak Check 
Dry Bulb Pretest: < 0.02 dm at m . W c 8  

Post Test:&- drn at fi(n.WC S 

- 

Item 

lmpingerr 

Condenser 

Condensate Data: 

Weight (9, 

Final rare Difference 

200 Y 

Preliminary R e d &  ai SO, 
Concentration Determination 

v, - >A- I DSCF 

%"/v 
Moisture Gravimetric - I (s*& 
,voisture Psychrometric - "viv 

SO,. DRY - P P M  

so:, WET - PPM 



INTERPOLL LABORATORIES, INC 
(61 2) 786-6020 

EPA Method 4 and 6 Field Data Sheet 
lob L3/ f a m a L  I< Operatorts) 4A- 7-w 
Source (mc.* shw-cc Meter Box No. c o w  r Casrneter Coef.. 

\Vet Bulb 
Dry Bulb Pretest: < 0.02 t im at 2 in.wc$ 

drn at ,in.wC G 

.e 7 ~I L - 9 T  Test-Run 7 AH@ - in.WC Bar.Press &3- u4 in.itg 
Sample Train Leak Check: 

Post Test:- 

Condensate Data: 
Preliminaq Results oi SO, 

Concenmlon Determination 

", - L.3 2 DSCF 

Moisture Cravimeoic - / G  .O/ ""IV 

Moimre Psychmmeuic - ""IV 

so:. DRY - PPM 

so:, WET - PPM 
i 

LBIMMBVJ- 



INTERPOLL LABORATORIES, INC. 
(61 2) 786-6020 

EPA Method 2 Field Data Sheet 
Drawing of Test Site 

C P  / & - h a /  
o c w r  < m e  

Test V RunaDate  
Stack Dirnen. 

Wet bulb p c  O F  

Static Pressure -/. 7 0  
Operators 

R or norhing - reg. manometer: S - expanded; E - electronic 

032594(;:\ST~CK\WP\FORMN-392. ’ 
c-20 
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INTERPOLL LABORATORIES, INC. 
(612) 786-6020 

Interpoll Laboratories EPA Method 5/17 Sample Log Sheet 

Job C P  / %-,AewR Date YJJ-SS(T~SI C i  Run 1 
Source ?re 5s 0 Y&+ S X U  No. of mverse points 2;f 

Filter type: L/" Method S'20ZFilter holder&< f 

Sample Train Leak Check 
Pretest: < 0.02 cfm at 15 N.HG (vac) '&1 
post ten: 6.0 

Particulate Catch Data: 
Xo. of filters used. 

at 16 [N. HG (vac)\hf 

Recovery solvent(s) 

Condensate Dam: 

Weight (3) 

TUt Difference 

qco /G 
I 

Condenser 

Desiccant i Y O  B-0 

Y&W$y$; 36 
- 

:& '<cxFwq w y  
5% . . . ., A aY*.Mbaa nm 

i 

In  

Box No. 10 BagNo.- / Bag Pump No. 2-73 
Slaver Aluminized Tedlar Size: u 

Pretest leak check 6-0 cdrnin at 3d M.HG 
Bag Matenal: 

Time stan: 
Sampling rate: c/ao cdrnin Operator: 

SIN of 0, Analyzer used to monitor train outlet: 

(HRS) Time end (HRS) 
# 

!?r x .  

05239.U;.~T~CK\WP~C)RMS\Sd046RR 



c-22 



INTERPOLL UBORATORIES, INC 
(6 121 786-6020 

Interpol1 Laboratories EPA Method 5/17 Sample Log Sheet 

Job c? /Cj*.xha4(t Date>-@% Test '/ Run 5 
Source ? t e s  UGT .Sh-=ic No. of traverse poinrs 2 Y 
Method S ; W Z  Filter holder: C%S 5 

Sample Train Leak Check: 
Pretest: 5 0.02 cfm at 15 N.HG (vac) 'S 
post rest: cfm at / k IN. HC (vac) & 
Particulate Catch Data: 
Yo. of filters used 

Filter we: Cf " GPr 

Recovery solvent(s) 

Final Tare 

5-07 

Impinger No. 3 

Desiccant 137  9 

tl\ 7 8 v f  

Difference 

t? 

fb 

3 3  



. 



INTERPOLL UBORATORIS, INC. 
(6 12) 786-6020 

Interpoll Laboratories EPA iMethod 5/17 Sample Log Sheet 

Job t? / 7@mahrw/C D a t t 9 - / 9 9 5  Test '( Run 3 
Source 539 35 &CPT Smrc No. of traverse points 2 v  
Method T-rZdZ Filter holder: d/e.;x Filter type: (/ + Pi= 
Sample Train Lak Check: 
Pretest: s 0.02 cfm at 15 IN.HG (vac) 54 
post test: 6.0 cfm a /fl 
Particulate Catch Data: 
Yo. of filters used: 

IN. HG (vat),% 

Recovery solvenr(s) 

- 
Weight (5) 

Final Tare Difference I_' Irnpinger Vo. 1 50 4 
Irnpinger Xo. 9- 

Irnpinger Yo. 3 

No. of probe wash bottles: 
Sample recovered by: 

. 3 9  1 7 1 )  ~~g$$~.$@y~~gg~&$ 

S/?J of O1 Analyzer used to monitor train outlet: r 
05239G:WACK\WRFORMS\Sd046RR 





APPENDIX D 

INTERPOLL LABORATORIES ANALYTICAL DATA 



INTERPOLL LABORATORIES, INC 
(6 12) 786-6020 

Solvent R i n s e  Data R e p o r t i n g  Sheet 

El €PA Method 5 Probe Wash 

lob 

Date ai Analysis 

Transpon Leakage0 

EPA Method 29 Probe Wash CiEPA Method 202 Cup &Tube Wash 

L ?/Tow& h 4~11 k SourcdSite / r e s  &t7+ /.SA& 
Date Submitted Test No. Y 

1 -/7*s; Technician R . 0 .  

N o n e q  mi Solvent A& 

4.#9 '00 mi 'Solvent Residue z.' ugh1 -[(Sample W t . 2  (106)yVol. of Sol. - 
EPA-M5 Acetone Residue Blank Spec. 5 7.8 udmi 

RUN I RUN / 1 RUN 



INTERPOLL LABORATORIES, INC 
(612) 7866020 

Filter Gravirnetrics Reporting Sheet 

T -  4 Run: .? Filter No: 746f 
Log No: -66 F Filter Tnx:  Y"6F 

, Color: Filter + Sample wt: 4 r 4 o  D 

Fiter Type: 

lob 
Date Submitted 
Date of Analysis 

@ EPA Method 5 0 €PA Method 29 0 EPA Method 202 0 Other 

Ten NO. Y - 
7 - 1 7 - 4 T  Technician 4 .o. 



3 
0 .e., 
-! 
(D 
0 

Ln 

a 



INTERPOLL LABORATORIES, INC. 
(61 2) 786-6020 

lmpinger Catch Data Reporting Sheet 
Protocol: ElMinnesota OWisconsin Olowa B E P A  Method 202 OOther 

Date Submitted 7 -  l4-q< Test No. 4 
Dare of Analysis 7 - r q - 4 <  Technician 

lob cyu Sourdite P e s  d / s U  

k L  
c 

rwr. .. n o n ~  

RUN L RUN 3 

Results of Solvent Phase 8 .Oool . O b Z L  - I . l o o 8  . o o r l l  

Results of Aqueous Phase g . ~ a o S  o 3 7  . 0 0 3 /  
~ 



Interpo3 1 Laboratori es. Inc 
(612)7a6--6020 

Ion Chromatography Laboratory 

1 Column 1 
AS3 

>G AS4A 

j 
AS5 

Analyst: 

Suppressor Acid Eluent 1 Flow Rate Flow Rate 

ml/min 2 .4  mM Na2CO3 & 3 .0  nN NaHCO3 ml/min  12.5 mM Sulfuric Acid 1 
Zml/min 1.8 mM NaZCO-, S 1.7 KM NaHCO-, m l  /mi n I 

j 
ml/min 100 nN NaOH $ Isocrat ic  

m l  /mi  n Gradient(List program below)! 

Date of Analysis: q/%+q. 

Gradient Program 

I Eluent J 

i % A  1 I 1 
i 

S B  I 

chmetwaohv C o n d I t i o n S  
r I 

I 
I Time (Min.) 

1 -  

0.0 i 1 
1 , 
I 

Results of Sulfate Deteminatlon 

Total ug = (Sample Vol.) x (Di lut ion)  x (Solution Conc.1 
= Total ug / 48000 mq 

LSC-OBRR - ~ ~- ~ 
~~~ 



c 



I I 
I 
I 1  I 
I 1  

I 
I 

I I I 
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APPENDIX E 

CONTINUOUS EMISSION MONITOR PRINTOUTS 

i 



I n t e r p o l  1 L a b o r a t o r i e s .  Inc - 
(612) 786-6020 

Printout  o f  ESC Model 80 DAS 
f o r  CEM T r a i l e r  No. 1 - 1995 - 

F i l e  Name: LPTll 
Job Number: 5-6006 
Cl ient :  Louisiana - Pac i f ic  
Location: Tomahawk, Wisconsin 

Dryer Stack -- Run 1 

Jul ian Time Conc. (drv basis unless noted) 
Date (Hrs) NOx ( m m v )  CO (ppmv) C02 ( S v / v )  02 ( S V / V l  
192 08:01:00 5.4 16.1 1.07 19.63 

... 

192 
192 
192 
192 
192 
192 
192 
192 
192 
192 
192 
192 
192 
192 
192 
192 
192 
192 
192 
192 
192 
192 
192 
192 
192 
192 
192 
192 
192 
192 
192 
192 
192 

08 :02 :oo 
08: 03 :00 
08: 04:OO 
08:05 :oo 
08 :06 :00 
08: 07 :00 
08:08: 00 
08: 09 :oo 
08: 1o:oo 
08: 11:oo 
08: 12:oo 
08 : 13 : 00 
08:14:00 
08:15:OO 
08:16:00 
08 : 17 : 00 
08: 18:oo 
08:19:OO 
08:20:00 ' 

08 : 21 : 00 
08 : 22 roo 
08: 23:OO 
08: 24:OO 
08: 25 :00 
08 : 26 :00 
08: 27 :00 
08: 28 :oo 
08 : 29 : 00 
08: 30 :00 
08:31:00 
08: 32 :00 
08 : 33 : 00 
08 : 34 :00 

5.4 
5.3 
5.4 
5.5 
5.3 
5.5 
5.8 
6.2 
6.2 
5.7 
5.7 
5.8 
5.9 
6.1 
6.8 
8.5 
8.8 
8.1 
6.7 
6.1 
6.2 
6.4 
6.5 
6.8 
6.9 
7 .O 
7.2 
7.3 
7.6 
7.5 
7.6 
7.5 
8.5 

13.4 
13.0 
12.1 
11.7 
11.4 
13.2 
11.1 
10.7 
9.9 
12.0 
11.6 
10.5 
10.6 
10.6 
12.8 
10.2 
7.6 
9.8 
11.6 
14.3 
9.5 
9.8 
12.2 
12.3 
12.9 
13.1 
11.2 
9.2 
8.1 
11.2 
12.3 
10.8 
11.2 

1.10 
1.07 
1.04 
1.01 
0.97 
0.97 
0.98 
1.01 
1.06 
1.07 
1.06 
1.06 
1.04 
1.05 
0.93 
0.99 
1.00 
1 .oo 
1.10 
1.08 
1.08 
1.07 
1.04 
1.04 
1.02 
1.01 
1.03 
1.03 
1.03 
1.03 
1.06 
1.04 
1.05 

19.57 
19.65 
19.69 
19.78 
19.87 
19.87 
19.87 
19.77 
19.70 
19.64 
19.67 
19.67 
19.72 
19.70 
19.96 
19.83 
19.82 
19.83 
19.62 
19.64 
19.63 
19.65 
19.70 
19.74 
19.77 
19.78 
19.75 
19.75 
19.74 
19.74 
19.70 
19.72 
19.73 



I n t e r p o l  1 L a b o v a t o r i  es. Inc. 
(612) 786-6020 

P r i n t o u t  o f  ESC Model 80 DAS 
f o r  CEM T r a i l e r  No. 1 

- 1995 - 
F i l e  Name: L P T l l  
Job Number: 5-6006 
C l i e n t :  Louisiana - P a c i f i c  
Location: Tomahawk, Wisconsin 

Dryer Stack -- Run 1 

J u l i a n  T i  me Conc. (drv basis unless noted) 
Date ( H r s )  NOx (oDmv) co (DDmV) co2 ( % V / V )  02 ( S V / V )  

192 08: 35 :00 8.6 9.7 1.06 19.70 
192 
192 
192 
192 
192 
192 
192 
192 
192 
192 
192 
192 
192 
192 
192 
192 
192 
192 
192 
192 
192 
192 
192 
192 
192 

08:36:00 
08:37:OO 
08:38:00 
08:39:OO 
08:40:OO 
08: 41 :00 
08:42:OO 
08 : 43 : 00 
08:44:OO 
08:45:OO 
08:46:OO 
08: 47 :00 
08:48:OO 
08:49:oO 
08:50:OO 
08:51:OO 
08:52:00 
08: 53 :OO 
08 : 54 :00 
08:55:OO 
08: 56 :00 
08: 57 :oO 
08:58:OO 
08: 59 :00 
09: 00: OO 

8.7 
8.7 
8.7 
8.7 
8.8 
8.9 
9.1 
9.0 
9.0 
9.0 
9.0 
9.0 
9.3 
9.3 
9.3 
9.3 
9.3 
9.4 
9.4 
9.3 
9.3 
9.2 
9.3 
9.5 
9.5 

9.2 
10.3 
9.8 
9.4 
9.3 
10.3 
9.4 
9.0 
9.1 
8.8 
9.4 
9.9 
9.1 
8.9 
7.8 
6.8 
6.2 
9.3 
10.7 
7.6 
10.5 
10.1 
7.5 
9.2 
8.5 

1.06 
1.10 
1.07 
1.06 
1.10 
1.07 
1.09 
1.07 
1.06 
1.07 
1.04 
1.07 
1.07 
1.05 
1.08 
1.06 
1.09 
1.09 
1.11 
1.11 
1.09 
1.08 
1.07 
1.07 
1.08 

19.70 
19.60 
19.66 
19.67 
19.60 
19.67 
19.61 
19.68 
19.68 
19.69 
19.75 
19.67 
19.69 
19.72 
19.66 
19.70 
19.63 
19.65 
19.59 
19.60 
19.66 
19.66 
19.69 
19.69 
19.67 

Run Average 7.7 10.4 1.05 19.70 

E-2 



Interpol 1 Laborator i  es. Inc  - 
(612) 786-6020 

Pr in tout  of  ESC Model 80 OAS 
f o r  CEM T r a i l e r  No. 1 - i995 - 

F i l e  Name: LPT12 
Job Number: 5-6006 
Cl ient :  Louisiana - P a c i f i c  
Location: Tomahawk, Wisconsin 

Dryer Stack -- Run 2 
Jul i an T i  me Conc. ( d r y  basis unless noted) 

Date (Hrs) NOx (DDmv) co (Domvl c02 f % V / V l  02 C % V / V L  

192 09:21:00 7.4 11.6 1.06 19.62 

.- 

192 
192 
192 
192 
192 
192 
192 
192 
192 
192 
192 
192 
192 
192 
192 
192 
192 
192 
192 
192 
192 
192 
192 
192 
192 
192 
192 
192 
192 
192 
192 
192 
192 

09 : 22 :00 
09 : 23 :00 
09 : 24 : 00 
09 : 25 : 00 
09 : 26 : 00 
09: 27 :00 
09 : 28 :00 
09: 29 :00 
09 : 30:OO 
09: 31 :00 
09 : 32 :00 
09 : 33 : 00 
09:34:00 
09 : 35 : 00 
09 : 36 : 00 
09: 37 :00 
09: 38:oO 
09:39:00 
09: 40 :00 
09: 41: 00 
09: 42:M 
09:43:00 
09: 44:OO 
09: 45 :00 
09: 46 :00 
09 : 47 :00 
09: 48 :00 
09: 49 :00 
09 : 50 :00 
09 : 51 :00 
09 : 52 :oO 
09: 53 rOO 
09:54:00 

7.5 
7.5 
7.6 
7.6 
7.6 
7.7 
7.9 
1.9 
8.1 
7.9 
7.8 
7.6 
7.6 
7.6 
7.6 
7.5 
7.9 
7.9 
7.9 
7.6 
7.8 
7.5 
7.5 
7.7 
8.0 
8.3 
8.3 
8.4 
8.2 
8.2 
8.2 
8.2 
8.1 

11.9 
11.6 
12.3 
12.5 
13.9 
15.3 
10.6 
11.2 
14.5 
14.6 
11.3 
10.0 
10.7 
13.4 
10.6 
9.6 
13.7 
13.5 
10.6 
10.6 
12.1 
44.6 
21.9 
19.9 
12.2 
12.9 
10.1 
9.2 
12.0 
16.1 
12.1 
10.7 
15.4 

1.05 
1.07 
1.07 
1.08 
1.08 
1.08 
1.10 
1.10 
1.15 
1.14 
1.12 
1.07 
1.05 
1.01 
1 .oo 
0.97 
1.01 
1.01 
1.04 
0.93 
0.90 
0.89 
0.88 
0.89 
0.91 
0.93 
0.95 
0.94 
0.94 
0.94 
0.93 
0.94 
0.93 

19.64 
19.61 
19.62 
19.57 
19.60 
19.59 
19.56 
19.54 
19.45 
19.46 
19.49 
19.62 
19.64 
19.73 
19.76 
19.82 
19.75 
19.76 
19.67 
19.89 
19.95 
19.98 
19.99 
19.98 
19.94 
19.88 
19.85 
19.87 
19.87 
19.88 
19.89 
19.07 
19.88 



X n t e e r p o l  1 Laboratories .  I n c  - 
(612) 786-6020 

Printout o f  ESC Model 80 OAS 
f o r  CEM T r a i l e r  No. 1 

- 1995 - 
F i l e  Name: LPT12 
Job Number: 5-6006 
Cl ient :  Louisiana - Paci f ic  
Location: Tomahawk. Wisconsin 

Dryer Stack -- Run 2 

Jul ian Ti  me Conc. (drv basis unless noted) 
Date ( H r s )  W X  (DDmV) co (DPrnV) co- ( r v / v )  02 ( S V / V ) ,  

192 09: 55 :00 8.3 15.2 0.93 19.88 
192 
192 
192 
192 
192 
192 
192 
192 
192 
192 
192 
192 
192 
192 
192 
192 
192 
192 
192 
192 
192 
192 
192 
192 
192 

09: 56: 00 
09: 57 :00 
09: 58:OO 
09: 59:OO 
1o:oo:OO 
10: 01 : 00 
10:02:00 
10 : 03 : 00 
10: 04 : 00 
10:05:OO 
10:06 : 00 
10:07 :00 
10 : 08 :oo 
10:09:00 
10: 1o:oo 
1O:ll:OO 
10:12:00 
10: 13 :00 
10:14:00 
10: 15:OO 
10: 16:OO 
10:17:00 
10: 18:OO 
10:19:00 
10: 20 :oo 

8.3 
8.5 
8.4 
8.6 
8.4 
8.5 
8.3 
8.5 
8.7 
8.9 
9.1 
9.2 
9.2 
9.1 
9.1 
8.9 
9.0 
9.0 
9.0 
9.0 
9.0 
9.1 
8.9 
8.9 
8.9 

10.5 
12.3 
12.7 
8.9 
7.8 
9.1 
10.5 
7.0 
9.7 
8.1 
5.6 
9.8 
8.4 
6.6 
9.6 
8.8 
6.2 
7.7 
10.7 
9.4 
6.9 
10.2 
9.2 
8.7 
10.9 

~ 

0.94 19.86 
0.95 19.85 
0.95 19.84 
1.00 19.74 
0.97 19.80 
0.97 19.79 
0.93 19.88 
0.94 19.84 
0.95 19.85 
0.97 19.79 
1.01 19.72 
1.05 19.62 
1.03 19.66 
1.02 19.70 
1.03 19.69 
1.00 19.73 
1.02 19.69 
1.02 19.69 
1.05 19.63 
1.02 19.68 
1.04 19.65 
1.01 19.72 
1.04 19.66 
1.07 19.57 
1.03 19.64 

Run Average 8.3 11.7 1.00 19.74 

E-4 



Interpol 1 Laboratories. Inc - 
(612) 786-6020 

Pr in tout  o f  ESC Model 80 OAS 
f o r  CEM T r a i l e r  No. 1 

- 1995 - 
F i l e  Name: LPT13 
Job Number: 5-6006 
Cl ient :  Louisiana - P a c i f i c  
Location: Tomahawk, Wisconsin 

Dryer Stack -- Run 3 

Jul ian T i  me Conc. (dry basis unless noted) 
Date ( H r s )  NOx (wrnv) CO (DDMV) C02 I t v / v )  02 ( ; f V / V L  

192 10: 41 : 00 9.1 13.8 1.04 19.74 
192 
192 
192 
192 
192 
192 
192 
192 
192 
192 
192 
192 
192 
192 
192 
192 
192 
192 
192 
192 
192 
192 
192 
192 
192 
192 
192 
192 
192 
192 
192 
192 
192 

10:42:00 
10: 43 :00 
10: 44 :00 
10 : 45 : 00 
10: 46 :00 
10: 47 :00 
10: 48:OO 
10: 49 :00 
10 : 50: 00 
10 : 51 :oo 
10: 52: 00 
10: 53: 00 
10: 54 :00 
10: 55 :00 
10: 56: 00 
10: 57 : 00 
10:58:00 
10:59:00 
11 : 00 : 00 
11 :01 :oo 
11 : 02 :oo 
11 :03 :00 
11 : 04: 00 
11:05:00 
11:06:00 
11 : 07 :00 
11 :08 : 00 
11 : 09: 00 
11 : 10: 00 
11 : 11 : 00 
11 : 12:oo 
11 : 13 :00 
11:14:00 

9.1 
9.1 
9.1 
9.3 
9.5 
9.5 
9.5 
9.4 
9.3 
9.2 
9.0 
9.0 
9.5 
9.6 
9.6 
9.5 
9.5 
9.6 
9.7 
9.6 
9.4 
9.5 
9.6 
9.5 
9.4 
9.6 
9.5 
9.6 
9.6 
9.9 
10.1 
10.1 
10.1 

12.6 
12.2 
14.2 
12.3 
10.5 
13.8 
15.3 
12.6 
14.5 
18.6 
17.1 
14.8 
13.1 
16.0 
17.7 
16.0 
12.9 
11.0 
11.0 
15.4 
18.4 
24.2 
14.6 
11.9 
13.5 
13.7 
20.2 
14.9 
15.2 
13.6 
13.6 
13.2 
13.1 

1.04 
1.04 
1.02 
1.02 
1.02 
1.05 
1.03 
1.03 
1.03 
1.01 
1.01 
0.99 
0.99 
1.01 
0.99 
1.00 
1.01 
1.01 
1.06 
1.07 
1.07 
1.02 
1.05 
1.01 
1.00 
1.08 
1.02 
1.04 
1.07 
1.05 
1.04 
1.03 
1.02 

19.72 
19.72 
19.73 
19.73 
19.72 
19.67 
19,68 
19.69 
19.68 
19.72 
19.73 
19.77 
19.74 
19.72 
19.74 
19.72 
19.71 
19.69 
19.61 
19.56 
19.55 
19.68 
19.61 
19.71 
19.71 
19.58 
19.65 
19.60 
19.58 
19.62 
19.62 
19.65 
19.65 



I n t e r p o l  1 Laboratories .  I n c  
(612)  786-6020 

Printout  o f  ESC Model 80 DAS 
for  CEM T r a i l e r  No. 1 

- 1995 - 
F i l e  Name: LPT13 
Job Number: 5-6006 
C l i e n t :  Louisiana - Pac i f ic  
Location: Tomahawk. Wisconsin 

Dryer Stack -- Run 3 

Jul i an T i  me Conc. (drv basis unless noted) 
CO (DDmv) COZ ( S v / v l  02 ( 5 V / V L  Date ( H r s )  NOX (DDmV) 

192 11: 15:OO 10.3 10.5 1.05 19.60 
192 11: 16:OO 10.4 10.7 1.04 19.65 
192 11 : 17 :00 10.6 13.5 1.03 19.63 
192 11:18:00 10.8 14.6 1.06 19.60 
192 11: 19:oo 10.8 13.5 1.04 19.62 
192 11 : 20: 00 10.9 9.4 1.05 19.59 
192 11 : 21 :oo 10.9 9.7 1.05 19.58 
192 11:22:00 11.0 11.2 1.06 19.57 
192 1 1 : 23 : 00 10.8 13.3 1.03 19.64 
192 11 : 24 :00 10.7 10.7 1.01 19.68 
192 11 : 25 :oo 10.8 17.6 1.05 19.60 
192 11 : 26: 00 10.8 14.8 1.05 19.62 
192 11 : 27 : 00 10.8 16.2 1.00 19.66 
192 11 : 28:OO 10.9 11.6 1.01 19.70 
192 11 : 29: 00 11.2 8.0 1 .oo 19.69 
192 11 : 30: 00 11.4 8.2 1.05 19.60 
192 11:31:00 11.2 12.6 1.08 19.55 
192 11:32:00 11.0 11.1 1.09 19.48 
192 11:33:00 10.9 11.2 1.13 19.45 
192 11 : 34 : 00 10.7 16.8 1.13 19.40 
192 11:35:00 10.6 14.1 1.15 19.37 
192 11 : 36 : 00 10.4 12.9 1.11 19.45 
192 11 : 37:OO 10.4 15.1 1.10 19.46 
192 11: 38:OO 10.3 12.3 1.07 19.54 
192 11:39:00 10.2 12.2 1.03 19.62 
192 11:40:00 10.3 10.6 1.05 19.58 

Run Average 10.0 13.6 1.04 19.63 



Interpol 1 Laboratories. Inc - 
(612) 786-6020 

P r i n t o u t  o f  E S C  Model 80 DAS 
fo r  CEM T r a i l e r  No. 1 - 1995 - 

F i l e  Name: LPT21A 
Job Number: 5-6006 
C l i e n t :  Louisiana - P a c i f i c  
Location: Tomahawk, Wisconsin 

Dryer  Stack -- Run 1 

Ju l  i an T i  me Conc. (d rv  bas is  unless noted) 
Date (Hrs 1 NOX (DWn V )  CO (Dpmv) C02 (tv/v) 02 (I;V/V) 
193 07 :47:00 23.1 28.8 1.82 19.04 
193 
193 
193 
193 
193 
193 
I93 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 

07:48:00 
07 : 49 : 00 
07 : 50:OO 
01 : 51 : 00 
01:52:00 
07: 53:OO 
07 : 54 : 00 
07 : 55: 00 
07 : 56 :00 
07:51:00 
07 : 58 : 00 
07: 59:OO 
08:OO:OO 
08 : 01 : 00 
08:02:OO 
08: 03 :00 
08:04:00 
08: 05 : 00 
08 : 06 : 00 
08: 01 : 00 
08:08:00 
08: 09 : 00 
08: 1o:OO 
08: 11 :oo 
08: 12 :oo 
08: 13 :00 
08:14:00 
08 : 15 : 00 
08: 16:OO 
08: 17 :00 
08: 18 :oo 
08 : 19 : 00 
08: 20:oo 

23.0 
23.6 
22.9 
23.8 
23.2 
23.9 
23.5 
24.1 
24.8 
24.1 
24.1 
24.0 
25.2 
24.7 
25.0 
25.3 
24.8 
24.6 
24.5 
24.1 
24.3 
25.4 
25.6 
26.1 
26.3 
26.5 
26.6 
26.2 
26.0 
26.5 
26.8 
26.4 
27.0 

25.2 
24.8 
26.1 
29.1 
21.7 
26.6 
21.8 
27.7 
22.6 
25.5 
23.4 
24.2 
20.6 
17.3 
23.0 
16.8 
20.0 
21.3 
21.3 
24.8 
25.7 
22.2 
20.0 
21.6 
19.9 
14.3 
18.4 
17.2 
22.1 
24.9 
21.2 
23.3 
19.9 

1.82 
1.81 
1.86 
1.18 
1.85 
1.83 
1.83 
1.83 
1.19 
1.84 
1.11 
1.84 
1.74 
1.86 
1.18 
1.80 
1.85 
1.82 
1.88 
1.87 
1.85 
1.80 
1.82 
1.83 
1.77 
1.83 
1.80 
1.83 
1.86 
1.80 
1.84 
1.84 
1.83 

19.06 
19.09 
19.02 
19.10 
19.04 
19.03 
19.06 
19.03 
19.12 
19.00 
19.13 
19.01 
19.16 
19.01 
19.09 
19.10 
19.00 
19.05 
18.98 
18.97 
18.99 
19.06 
19.05 
19.03 
19.09 
19.04 
19.05 
19.34 
18.38 
19.05 
19.02 
19.00 
19.02 



193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 

Interpol 1 Laboratories. Inc - 
(612)  786-6020 

P r i n t o u t  o f  ESC Hodel 80 DAS 
f o r  CEH T r a i l e r  No. 1 - 1995 - 

F i l e  Name: LPT21A 
Job Number: 5-6006 
C l i e n t :  Louisiana - P a c i f i c  
Location: Tomahawk, Wisconsin 

Dryer Stack -- Run 1 

Jul i an Time Conc. (d rv  basis unless noted) 
CO (oomv) COZ f % v / v )  02 ( % ' V / V L  

193 08: 2 1  : 00 26.2 20.3 1.88 18.94 
08: 22 :oo 26.5 23.4 1.86 18.98 

Date (Hrs) NOx (porn V )  

08 : 23 : 00 
08 : 24 : 00 
08:25:00 
08: 26 : 00 
08: 27 :00 
08 : 28 : 00 
08 : 29: 00 
08: 30 :00 
08: 3 1  :00 
08 : 32 : 00 
08: 33 : 00 
08 : 34 : 00 
08: 35 ;OO 
08: 36 :00 
08: 37 :00 
08 : 38 : 00 
08 : 39 : 00 
08: 40 :00 
08: 4 1  : 00 
08: 42 :00 
08: 43 :00 
08: 44:OO 
08: 45 :00 
08: 46 :00 

26.4 
26.7 
26.4 
26.3 
26.6 
26.7 
27.7 
27.5 
27.3 
21.9 
27.3 
27.7 
27.6 
27.4 
27.4 
27.6 
26.8 
27.4 
27.2 
27.4 
27.7 
27.7 
28.1 
27.4 

21.2 
22.6 
21.2 
22.6 
20.7 
21.0 
17.4 
12.8 
12.8 
11.9 
13.1 
14.3 
14.8 
18.3 
17.2 
18.9 
18.0 
16.0 
15.0 
16.6 
15.1 
17.2 
13.0 
15.3 

1.86 
1.83 
1.89 
1.85 
1.87 
1.85 
1.74 
1.76 
1.72 
1.73 
1.80 
1.75 
1.80 
1.84 
1.86 
1.85 
1.83 
1.83 
1.83 
1.81 
1.85 
1.82 
1.82 
1.87 

18.99 
19.01 
18.93 
18.98 
18.96 
18.98 
19.14 
19.11 
19.18 
19.16 
19.05 
19.13 
19.07 
19.00 
18.97 
18.96 
18.99 
19.03 
19.02 
19.06 
19.00 
19.02 
19.05 
18.95 

Run Average 25.9 20.2 1.82 19.04 

E-8 



Interpol 1 Laboratories. Inc. 
(612) 786-6020 

Printout o f  ESC Model 80 DAS 
f o r  CEM T r a i l e r  No. 1 - 1995 - 

Fi l e  Name: LPT22A 
Job Number: 5-6006 
Cl ien t :  Louisiana - P a c i f i c  
Location: Tomahawk, Wisconsin 

Dryer Stack -- Run 2 
Ju l i an  Time Conc. (drv b a s i s  unless noted) 

Date IHrsl Nox (PP mv ) CO (ppmv) C02 (tv/v) 02 ( % V / V L  
193 09:Ol:oa 22.5 19.3 1.91 19.13 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 

09 :02 :00 
09 :03 :00 

09 :05: 00 
09:06:OO 
09 :07 :00 
09 : 08: 00 
09: 09:OO 
09 : 1o:oo 
09:ll:OO 
09 : 12 : 00 
09: 13:OO 
09:14:00 
09: 15 :00 
09: 16:oO 
09 : 17 : 00 
09: 18:OO 
09: 19 : 00 
09: 20 :00 
09:21:00 
09: 22 :00 
09: 23 :00 
09: 24 :00 
09: 25 :00 
09 : 26 :00 
09: 27 :00 
09 : 28:OO 
09: 29:OO 
09: 30 :00 
09:31:00 
09: 32 :00 
09:33:OO 
09:34:OO 

09 :04:00 

22.3 
22.8 
22.9 
22.1 
22.9 
22.7 
22.9 
23.1 
23 .O 
23.1 
22.9 
23.8 
23.9 
23.5 
23.9 
24.0 
23.2 
23.4 
23.4 
23.3 
23.2 
22.7 
23.3 
23.7 
23.6 
23.4 
23.8 
23.5 
23.9 
23.7 
23.8 
24.2 
24.0 

18.2 
18.8 
14.6 
16.8 
21.4 
18.2 
20.6 
17.2 
20.1 
19.5 
20.1 
20.4 
18.7 
19.3 
18.2 
15.8 
17.8 
16.0 
18.6 
21.0 
19.4 
19.4 
19.3 
16.8 
17.3 
17.1 
17.7 
17.8 
16.2 
17.6 
16.9 
15.8 
17.0 

1.89 
1.88 
1.84 
1.92 
1.87 
1.86 
1.82 
1.84 
1.87 
1.86 
1.89 
1.86 
1.89 
1.89 
1.83 
1.81 
1.82 
1.83 
1.86 
1.86 
1.87 
1.89 
1.86 
1.83 
1.90 
1.88 
1.87 
1.87 
1.86 
1.87 
1.82 
1.84 
1.85 

19.15 
19.17 
19.23 
19.12 
19.18 
19.22 
19.25 
19.25 
19.19 
19.22 
19.16 
19.20 
19.18 
19.16 
19.24 
19.28 
19.25 
19.25 
19.21 
19.20 
19.18 
19.16 
19.18 
19.25 
19.16 
19.17 
19.19 
19.17 
19.21 
19.17 
19.24 
19.23 
19.21 



Interpol 1 L a b o r a t o r i e s .  I n c .  
(612)  786-6020 

Printout  o f  ESC Model 80 OAS 
for CEM T r a i l e r  No. 1 

- 1995 - 
F i l e  Name: LPTZ2A 
Job Number: 5-6006 
C l i e n t :  Louisiana - P a c i f i c  
Location: Tomahawk, Wisconsin 

Dryer Stack -- Run 2 

Jul i an T i  me Conc. (drv  basis unless noted) 
Date (Hrs) NOX (DDRIV) CO (oomvl C02 ( t v / v )  02 ( % V / V L  

193 09: 35 :00 24.0 15.2 1.81 19.27 
193 09:36:00 24.0 15.3 1.82 19.26 
193 09: 37 :00 24.0 16.2 1.86 19.20 
193 09 : 38 : 00 23.9 15.6 1.86 19.20 
193 09:39:00 24.6 15.5 1.85 19.20 
193 09: 40 :00 23.8 14.9 1.89 19.16 
193 09 : 4 1  : 00 24.2 17.9 1.85 19.21 

193 09 : 43 : 00 24.4 19.0 1.90 19.12 
193 09: 44:OO 24.5 15.6 1.92 19.12 
193 09: 45:OO 24.5 18.3 1.92 19.07 
193 09: 46:OO 24.8 14.6 1.85 19.22 
193 09: 47 :00 24.8 14.3 1.89 19.16 
193 09 : 48: 00 24.9 15.4 1.86 19.18 
193 09:49:00 24.8 13.2 1.84 19.22 
193 09: 50: 00 25.1 13.6 1.83 19.25 
193 09:51:00 24.7 14.2 1.87 19.19 
193 09 : 52 :00 25.2 14.8 1.83 19.26 
193 09 : 53 : 00 25.2 12.8 1.88 19.19 
193 09: 54 :00 25.0 13.9 1.90 19.15 
193 09 : 55 :00 25.1 15.7 1.91 19.15 
193 09 : 56 :00 25.1 16.4 1.93 19.12 
193 09: 57 :00 24.6 18.0 1.94 19.10 
193 09 : 58 :OO 24.8 19.6 1.93 19.12 
193 09: 59 :00 24.7 19.3 1.92 19.12 
193 io: ao: oo 48.7 16.9 1.21 13.99 

193 09: 42 :00 24.4 15.5 1.94 19.09 

Run Average 24.3 17.2 1.86 19.10 



Interpol 1 Laboratories. Inc 
(612) 786-6020 

Pr in tout  o f  ESC Model 80 DAS 
f o r  CEM T r a i l e r  No. 1 

- 1995 - 
F i l e  Name: LPT23A 
Job Number: 5-6006 
Cl ient :  Louisiana - P a c i f i c  
Location: Tomahawk. Wisconsin 

Dryer Stack -- Run 3 

Ju l  i an Time Conc. (drv  basis unless noted) 
Date ( H r s )  NOX (RRmV, co (DRmV) c0Z ( t V / V l  02 (%V/Vl 
193 11 : 46:OO 25.0 22.3 2.02 18.72 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 

~~~ ~ ~~ 

11: 47:OO 
11 : 48:OO 
11 : 49 :00 
11:50:00 
11 : 51 :00 
11 : 52 :00 
11:53:00 
11: 54:OO 
1 1 : 55 : 00 
11 : 56 :00 
11 2 57 :00 
11 : 58:oO 
11:59:00 
12:oo:oo 
12:Ol:OO 
12:02:ao 
12:03:00 
12 : 04 : 00 
12:05:00 
12 :06 : 00 
12:07:00 
12 : 08: 00 
12:09:00 
12:lO:oo 
12: 11:oo 
12: 12:ao 
12 : 13 : 00 
12: 14:OO 
12 : 15 : 00 
12 : 16 : 00 
12:17:00 
12: 18:OO 
12: 19:OO 

24.8 
24.7 
24.7 
23.8 
24.7 
23.8 
23.8 
23.6 
24.1 
24.9 
25.0 
25.1 
24.7 
24.6 
24.3 
23.9 
23.6 
23.7 
23.7 
24.2 
24.4 
24.8 
24.6 
24.0 
24.5 
24.4 
24.1 
24.3 
23.9 
23.5 
23.7 
23.7 
23.9 

21.1 
21.6 
22.5 
26.5 
26.0 
26.4 
34.2 
32.0 
33.6 
25.5 
24.3 
22.2 
23 .O 
24.8 
24.0 
29.4 
30.7 
33.8 
31.0 
27.0 
24.3 
22.0 
19.4 
22.2 
21.5 
17.0 
19.5 - 
22.0 ' 

20.6 
20.2 
23.5 
23.8 
22.5 

2.08 18.67 
2.07 18.69 
2.13 18.63 
2.11 18.63 
2.04 18.70 
2.23 18.55 
2.20 18.54 
2.22 18.53 
2.10 18.62 
2.06 18.69 
2.07 18.67 
2.05 18.70 
2.11 18.63 
2.04 18.70 
2.08 18.67 
2.12 18.62 
2.16 18.59 
2.14 18.60 
2.05 18.69 
2.06 18.68 
2.05 18.69 
1.99 18.76 
2.01 18.75 
2.05 18.69 
1.98 18.77 
1.99 18.76 
2.01 18.73 
2.00 18.74 
1.99 18.76 
2.04 18.70 
2.05 18.68 
2.01 18.72 
1.98 18.77 



Interpol 1 L a b o r a t o r i e s .  Inc - 
(612) 786-6020 

P r i n t o u t  of  ESC Model 80 DAS 
f o r  CEM T r a i l e r  No. 1 

- 1995 - 
F i l e  Name: LPT23A 
Job Number: 5-6006 
C l i e n t :  Louisiana - P a c i f i c  
Location: Tomahawk. Wisconsin 

Dryer Stack -- Run 3 

Jul i an T i  me Conc. (d ry  basis unless noted) 
Date ( H r s  1 NOx (ppmv) CO (ppmv) C02 ( % v / v )  02 ( % V / V L  

193 12 : 20 : 00 23.2 20.2 1.97 18.80 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 

12 : 21 :oo 
12 : 22 : 00 
12: 23 :00 
12 : 24 : 00 
12: 25 :00 
12 : 26 :00 
12 : 27 :00 
12 : 28: 00 
12: 29 :00 
12 : 30 : 00 
12: 31 :00 
12:32:00 
12:33:00 
12: 34:00 
12: 35: 00 
12: 36 :00 
12: 37 :00 
12 : 38 : 00 
12: 39:OO 
12 : 40 : 00 
12:41:00 
12 : 42: 00 
12:43:00 
12 : 44 :00 
12: 45:OO 

23.3 
23.9 
23.8 
23.9 
23.1 
23.7 
23.7 
23.7 
23.5 
22.8 
23.4 
23.2 
23.2 
24.1 
23.9 
24.0 
23.5 
23.6 
23.1 
23.0 
22.9 
23.0 
23.5 
22.9 
23.2 

19.9 
19.5 
20.4 
19.0 
20.8 
20.5 
19.6 
18.2 
19.7 
18.6 
20.9 
16.4 
19.0 
18.6 
15.8 
13.6 
14.8 
16.7 
15.3 
17.2 
16.3 
20.8 
16.2 
20.7 
21.6 

1.97 
1.98 
1.99 
1.99 
2.03 
2.00 
1.97 
2.00 
1.96 
2.01 
1.98 
2.00 
2.01 
1.97 
1.94 
1.95 
1.99 
1.96 
1.96 
1.96 
2.00 
1.98 
1.99 
2.07 
1.98 

18.79 
18.79 
18.75 
18.77 
18.71 
18.75 
18.78 
18.74 
18.79 
18.74 
18.76 
18.77 
18.72 
18.78 
18.82 
18.82 
18.75 
18.78 
18.78 
18.79 
18.74 
18.74 
18.78 
18.65 
18.74 

Run Average 23.9 22.0 2.03 18.71 

.. 



I n t e r p o l  1 L a b o r a t o r i e s .  Inc. 
(612) 786-6020 

Printout  o f  ESC Model 80 DAS 
f o r  CEM T r a i l e r  No. 1 

- 1995 - 
F i l e  Name: LPT31 
Job Number: 5-6006 
C l i e n t :  Louisiana - Pac i f ic  
Location: Tomahawk. Wisconsin 

GEKA Stack -- Run 1 

. -  

Ju l  i a n  Ti  me Cone. (drv basis unless noted) 
Date (Hrs) NOx IpDmv) co (pDmv) c02 ( % V / V )  02 ( 4 V / V L  

193 19 : 56 :00 51.8 11.1 6.45 13.86 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 

~~ ~~ ~~ 

19 : 57 : 00 
19: 58 :00 
19 : 59 :00 
20 : 00: 00 
20 : 01 : 00 
20: 02 :oo 
20 :03 :00 
20 : 04: 00 
20: 05 : 00 
20: 06 :00 
2Q: 07 ; 00 
20 : 08 :oo 
20: 09 :OO 
20:10:00 
20: 11:oo 
20: 12:oo 
20: 13:OO 
20: 14:OO 
20: 15:OO 
20:16:00 
20: 17:oo 
20:18:00 
20: 19:OO 
20 : 20 : 00 
20 : 21 : 00 
20:22:00 
20: 23 :00 
20 : 24 : 00 
20 : 25 : 00 
20: 26 :00 
20 : 27 : 00 
20: 28 :oo 
20:29:00 

54.0 
53.3 
52.2 
54.3 
55.3 
56.9 
56.7 
55.8 
54.2 
54.8 
53.1 
53.1 
51.7 
50.3 
52.0 
50.2  
55.3 
52.9 
49.2 
48.4 
46.7 
49.4 
45.6 
45.9 
46.5 
48.0 
50.4 
47.7 
48.4 
46.9 
49.2 
49.0 
51.0 

10.2 
8.8 
8 .5  
8.7 
10.1 
12.3 
12.9 
12.7 
14.6 
13.0 
10.1 
8.7 
9.1 
9.4 
9.3 
11.1 
10.1 
11.2 
6.7 
7.6 
7.4 
11.2 
10.7 
8.9 
8.5 
11.2 
11.6 
12.4 ; 
13.8 
14.1 
14.6 
17.3 
11.9 

6.54 13.78 
6.09 14.23 
5.86 14.54 
6.26 14.15 
6.20 14.15 
6.37 14.01 
6.14 14.14 
6.26 14.15 
6.13 14.19 
6.36 14.04 
6.36 13.93 
6.42 13.93 
6.38 13.93 
5.99 14.34 
6.14 14.26 
6.11 14.22 
6.50 13.87 
6.19 14.07 
5.95 14.46 
6.28 14.07 
6.15 14.21 
6.59 13.71 
6.34 13.93 
6.19 14.20 
6.09 14.24 
5.82 14.58 
6.50 13.84 
6.09 14.25 
6.36 13.99 
6.15 14.18 
6.36 13.95 
5.86 14.45 
5.99 14.46 



I n t e r p o l  1 L a b o r a t o r i e s .  Inc. 
(612) 786-6020 

Pr in tout  o f  ESC Model 80 OAS 
f o r  CEM T r a i l e r  No. 1 

- 1995 - 
F i l e  Name: LPT31 
Job Number: 5-6006 
C l i e n t :  Louisiana - P a c i f i c  
Location: Tomahawk, Wisconsin 

GEKA Stack -- Run 1 

Jul i an T i  me Canc. (drv basis unless noted) 
Date ( H r s )  NOX (DDmV) co (DDmV) c02 ( % V / V )  02 ( I I V / V )  

193 20: 30 :00 51.3 11.0 5.85 14.45 
193 20: 3 1 :00 53.5 10.4 6.17 14.28 
193 20: 32 :00 47.3 9.7 6.19 14.12 
193 20 : 33 :00 46.9 9.7 6.39 13.90 
193 20 : 34 : 00 49.1 7.3 5.71 14.57 
193 20 : 35 : 00 52.1 7.8 5.66 14.86 
193 20 : 36 : 00 47.9 12.2 6.23 14.05 
193 20 : 37 : 00 49.2 11.0 5.99 14.41 
193 20:38:00 41.8 10.8 6.13 14.19 
193 20: 39 :00 49.7 8.7 6.33 14.02 
193 20: 40: 00 50.1 7.5 5.99 14.27 
193 20 : 41 : 00 50.8 7.0 5.64 14.78 
193 20: 42 :00 50.1 9.9 5.73 14.64 
193 20: 43 :00 51.4 10.8 6.16 14.24 
193 20: 44 : 00 50.3 9.5 6.44 13.93 
193 20: 45 :oO 47.8 10.0 6.41 13.80 
193 20: 46: 00 48.8 1.1 6.07 14.29 
193 20 : 47 : 00 49.7 8.7 6.09 14.26 
193 20 : 48 : 00 46.6 8.2 5.99 14.34 
193 20 149 :00 49.5 7.8 6.29 14.06 
193 20: 50 :00 50.4 10.2 5.84 14.43 
193 20: 51 : 00 49.8 1.9 5.59 14.90 
193 20: 52 :00 49.8 11.4 6.39 13.91 
193 20 : 53 : 00 48.0 12.4 6.66 13.65 
193 20:54:oO 45.9 9.5 6.44 13.15 
193 20: 55 : 00 44.9 7.4 5.69 14.61 

Run Average 50.3 10.2 6.16 14.18 

E- 14 



I n t e r p o l  1 L a b o r a t o r i e s .  I n c  - 
(612) 786-6020 

P r i n t o u t  o f  ESC Model 80 DAS 
f o r  CEM T r a i l e r  No. 1 

- 1995 - 
F i l e  Name: LPT32 
Job Number: 5-6006 
C l i e n t :  Louisiana - P a c i f i c  
Location: Tomahawk, Wisconsin 

GEKA Stack -- Run 2 

Ju1 i an Time Conc. ( d r v  basis unless noted1 
02 ( S V / V l  Date LHrs) NOx (DD mv ) CO (Domv) C02 ( ? v / v )  

193 21 : 11 :oo 46.0 8.2 6.15 14.31 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 

2 1 : 12 : 00 
21 : 13 :00 
21: 14:OO 
2l:lS:OO 
21:16:00 
21:17:00 
21:18:00 
21: 19:OO 
21:20:00 
21 : 21 :oo 
21 : 22 : 00 
21 : 23 :00 
21 : 24 :00 
21 : 25 : 00 
21 : 26 : 00 
21 : 27 :00 
2 1 : 28: 00 
21:29:00 
21:30:00 
2 1 : 31 :00 
21:32:W 
21 : 33 :00 
21: 34:W 
21 : 35 :00 
21 : 36 :00 
21 : 37 : 00 
21:38:00 
21:39:00 
21 : 40 : 00 
21 : 41 :00 
21 : 42 : 00 
21 : 43 :00 
21 : 44 : 00 

46.9 
43.3 
45.8 
43.5 
50.2 
46.9 
47.8 
47.8 
4 5 . 4  
44.9 
44.9 
44.2 
41.7 
43.6 
42.7 
43 .O 
45.4 
44.3 
4 5 . 1  
46.5 
45.1 
48.3 
42.9 
41.7 
40.8 

41.3 
42.2 
43.3 
47.8 
4 4 . 8  
43.1 
44.7 

40.8 

9.8 
7.2 
5.8 
6 . 4  
5.5 
5.9 
5.7 
7.0 
12.5 
11.7 
9.1 
8.0 
7.6 
7.4 
7.2 
4.7 
5.3 

10.7 
11.6 
13.1 
11.3 
6.9 
4.4  
6.5 
5.7 
6.3 
6.6 
7.0 
8.1 
7.9 
5.4 
7.3 

8.7 

6.58 
6.29 
6.17 
6.27 
6.21 
5.84 
5.60 
5.86 
6.08 
6.52 
6.14 
6.33 
6.17 
6.24 
6.13 
5.68 
6.02 
5.86 
6.25 
6.47 
6.33 
6.28 
5.94 
6.20 
6.03 
6.18 
6.19 
6.43 
6.16 
6.26 
5.70 
5.73 
5.90 

13.78 
14.15 
14 .24  
14.21 
14.25 
14.63 
14.91 
14.73 
14.40 
13.97 
14.31 
14.16 
14.29 
14.31 
14.33 
14.64 
14.51 
14.66 
14.34 
14.03 
14.11 
14.19 
14.56 
14.38 
14.47 
14.40 
14.32 
14.06 
14.44 
14.14 
14.83 
14.91 
14.63 



I n t e r p o l  1 L a b o r a t o r l e s .  Inc. 
(612) 786-6020 

P r i n t o u t  o f  ESC Model 80 DAS 
f o r  CEM T r a i l e r  No. 1 

- 1995 - 
F i  l e  Name: LPT32 
Job Number: 5-6006 
C l i e n t :  Louisiana - P a c i f i c  
Location: Tomahawk, Wisconsin 

GEKA Stack -- Run 2 

J u l i a n  T i  me Conc. (drv basis unless noted)  
Date ( H r s )  NoX (DDillV) CO (DDmv) C02 ( t v / v )  02 ( * V / V l  

193 21 : 45 : 00 48.0 9.6 6.14 14.47 
193 21 : 46 :00 47.9 9.4 6.20 14.35 
193 21 : 47 :00 49.6 8.2 6.22 14.28 
193 21 : 48 : 00 50.9 7.4 5.74 14.17 
193 21 : 49: 00 49.0 9.2 5.60 15.02 
193 21 : 50 : 00 45.2 7.3 6.16 14.41 
193 21 : 51 : 00 41.8 7.7 5.87 14.66 
193 21 : 52 : 00 43.3 5.7 6.10 14.49 
193 21 : 53 :00 45.2 7.6 5.95 14.52 
193 2 1 : 54 : 00 47.1 10.8 5.89 14.79 
193 21 : 55 : 00 45.1 11.2 6.19 14.32 
193 21 : 56 :00 43.4 7.3 6.24 14.31 
193 21: 57:oO 44.0 5.2 6.12 14.36 
193 21 : 58 : 00 44.2 9.4 5.91 14.67 
193 21 : 59 : 00 42.3 10.1 6.29 14.24 
193 22 : 00 :oo 43.1 9.8 5.99 14.53 
193 22:Ol:oo 44.0 8.7 6.16 14.41 
193 2 2 : 02 : 00 42.3 8.5 6.12 14.40 
193 22 : 03 :00 44.6 8.1 6.27 14.28 
193 22: 04:OO 42.7 5.8 6.20 14.29 
193 22:05:00 43.3 4.8 6.23 14.33 
193 22:06:00 40.8 5.2 6.23 14.29 
193 22:07:00 41.6 6.1 ' 6.24 14.34 
193 22 :08:00 39.8 7.3 6.21 14.29 
193 22 :09 :oo 42.8 6.7 5.86 14.69 
193 22:lO:OO 42.2 8.3 6.11 14.42 

Run Average 44.5 7.8 6.11 14.41 



Interpol 1 Laborator ie s ,  Inc- 
(612) 786-6020 

Printout  o f  ESC Model 80 OAS 
f o r  CEM T r a i l e r  No. 1 

- 1995 - 
File  Name: LPT33 
Job Number: 5-6006 
c l i e n t :  Louisiana - Pac i f ic  
Location: Tomahawk, Wisconsin 

GEKA Stack -- Run 3 

Jul ian T i  me Conc. (dry  basis unless noted) 
Date (Hrsl NOx (DD mv ) CO (oDmv) C02 ( f v / v )  02 ( Z V / V L  
193 22: 25:OO 39.3 7.5 6.24 14.28 

! 

~ 

193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 

22:27:OO 
22:28:OO 
22: 29 :00 
22:30:OO 
22:31:OO 
22:32:00 
22:33:OO 
22: 34:OO 
22:35:OO 
22 : 36 :OO 
22: 37:00 
22:38:00 
22:39:00 
22:40:OO 
22 : 41 :00 
22:42:OO 
22:43:OO 
22 : 44:OO 
22:45:OO 
22:46:00 
22:4?:00 
22:48:00 
22 : 49 :00 
22:50:OO 
22: 51:OO 
22:52:00 
22:53:00 
22: 54:OO 
22:55:00 
22:56:00 
22:57:00 
22:58:00 
22:59:OO 

39.5 
42.0 
41.2 
40.2 
42.2 
3 9 . 7  
40.0 
39.5 
41.6 
3 8 . 3  
39.7 
38.4 
39.4 
39.2 
40.7 
40.1 
39.5 
41.2 
41.3 
39.6 
39.1 
40.9 
43.5 
45.3 
42.5 
41.6 
42.3 
42.9 
40.5 
41.6 
40.8 
41.3 
42.0 

7.9 
6.3 
4.1 
5.6 
7.5 
8.6 
7.7 
8.9 
5.8 
7.4 
7.5 
9.1 
8.3 
8.5 
9.5 
6.9 
8.3 
12.1 
12.4 
10.0 
8.5 
7.1 
7.2 
8.9 
8.6 
9.8 
7.7 
7.3 
7.2 
5.4 
6 .O 
5.6 
8.8 

6.21 
6.26 
6.34 
6.35 
6.18 
6.26 
6.18 
6.17 
6.05 
6.30 
6.09 
6.47 
6.24 
6.39 
6.06 
6.08 
6.14 
6.28 
6.32 
6.57 
6.24 
6.29 
5.84 
6.35 
6.29 
6.35 
6.07 
6.52 
6.29 
6.35 
6.15 
6.01 
6.24 

14.32 
14.20 
14.24 
14.12 
14.38 
14.21 
14.40 
14.34 
14.54 
14.19 
14.47 
14.03 
14.30 
14.13 
14.44 
14.50 
14.42 
14.26 
14.26 
13.87 
14.31 
14.20 
14.72 
14.26 
14.20 
14.15 
14.45 
14.00 
14.16 
14.18 
14.36 
14.60 
14.26 



Interpol 1 Laboratories. I n c -  
(612) 786-6020 

P r i n t o u t  o f  ESC Model 80 DAS 
for CEM T r a i l e r  No. 1 - 1995 - 

F i l e  Name: LPT33 
Job Number: 5-6006 
C l i e n t :  Louisiana - P a c i f i c  
Location: Tomahawk, Wisconsin 

GEKA Stack -- Run 3 

Jul i an T i  me Conc. (drv basis unless noted) 
co (DDmV) c02 ( % V / V )  02 ( ? V / V L  Date ( H r s )  NOX (DDmVl  

193 23 : 00 : 00 41.4 9.6 6.43 14.09 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 
193 

23:Ol:OO 
23 : 02 : 00 
23 : 03 : 00 
23 :04 :00 
23:05:00 
23 :06 : 00 
23 : 07 : 00 
23 : 08 : 00 
23 : 09 :00 
23: 1O:OO 
23:ll:OO 
23: 12:OO 
23: 13:OO 
23: 14:OO 
23:15:00 
23 : 16 : 00 
23:ll:OO 
23: 18:OO 
2 3 : 19 : 00 
23 : 20 :00 
23 : 21:OO 
23: 22 :00 
23 : 23 :00 
23 : 24 : 00 
23 : 25 :00 

42.4 
42.8 
41.3 
43.0 
44.4 
44.2 
40.9 
41.5 
39.6 
41.2 
43.0 
44.1 
41 .O 
42.4 
41.7 
39.4 
41.0 
40.6 
40.8 
40.9 
39.2 
42.7 
41.5 
42.6 
41.3 

9.4 
8.5 
8.4 
10.0 
11.9 
12.7 
11.9 
9.3 
9.6 
9.4 
11.2 
8.8 
9.0 
8.5 
9.3 
11.4 
9.8 
9.2 
12.2 
8.9 
9.4 
10.7 
8.6 
9.2 
11.4 

6.49 
6.50 
6.23 
5.81 
6.11 
6.05 
6.34 
6.28 
6.38 
6.34 
6.28 
6.47 
6.19 
6.16 
6.37 
6.13 
6.22 
6.14 
6.14 
6.48 
6.30 
6.36 
5.90 
5.94 
6.03 

13.95 
14.01 
14.23 
14.76 
14.40 
14.52 
14.20 
14.25 
14.09 
14.20 
14.20 
14.02 
14.29 
14.47 
14.11 
14.35 
14.35 
14.39 
14.43 
14.01 
14.18 
14.14 
14.65 
14.71 
14.45 

Run Average 41.2 8.8 6.24 14.29 

E-18 



I n t e r p o l  1 L a b o r a t o r i e s .  I n c  - 
(612) 786-6020 

Pr in tout  o f  ESC Model 80 DAS 
f o r  CEM T r a i l e r  No. 1 - 1995 - 

F i l e  Name: LPT41 
Job Number: 5-6006 
C l ien t :  Louisiana - P a c i f i c  
Location: Tomahawk. Wisconsin 

Press Vent Stack -- Run 1 

Jul i an Time  Conc. ( d r v  basis unless noted) 
co (DDmV) 02 ( % V / V L  

194 09: 16:OO 13.4 20.82 
Date ( H r s )  

194 
194 
194 
194 
194 
194 
194 
194 
194 
194 
194 
194 
194 
194 
194 
194 
194 
194 
194 
194 
194 
194 
194 
194 
194 
194 
194 
194 
194 
194 
194 
194 
194 

09:17:OO 
09: 18:OO 
09 : 19:oo 
09 : 20:OO 
09: 21 :00 
09 : 22 :00 
09: 23 :00 
09: 24 :OO 
09: 25 :00 
09: 26 :00 
09 : 27 :oO 
09: 28:OO 
09: 29 :00 
09:30:OO 
09:31:00 
09:32:00 
09: 33:OO 
09 : 34 : 00 
09:35:00 
09: 36:OO 
09:37:OO 
09:38:00 
09:39:OO 
09 : 40 :00 
09:41:OO 
09: 42 :00 
09:43:OO 
09:44:00 . 
09:4S:OO 
09:46:00 
09:47:OO 
09 : 48:OO 
09:49:M) 

10.8 
10.9 
11.9 
16.0 
14.5 
14.1 
12.5 
10.2 
11.0 
12.2 
14.6 
15.6 
15.5 
17.7 
13.7 
13.5 
12.8 
11.1 1 

9.6 
11.6 
12.2 
12.1 
14.4 
14.2 
9.8 : 

0.4 
9.3 
9.8 
11.9 
12.4 
11.2 
12.7 
10.9 

20.83 
20.83 
20.83 
20.83 
20.82 
20.83 
20.83 
20.83 
20.82 
20.83 
20.83 
20.83 
20.83 
20.83 
20.83 
20.83 
20.83 
20.84 
20.83 
20.83 
20.83 
20.83 
20.83 
20.83 
20.83 
20.83 
20.83 
20.83 
20.83 
20.83 
20.84 
20.85 
20.85 

-~ ~ E-19 



I n t e r p o  1 1 L a b o r a t o r i  e s  . Inc - 
(612) 786-6020 

P r i n t o u t  o f  ESC Model 80 DAS 
f o r  CEM T r a i l e r  No. 1 - 1995 - 

F i l e  Name: LPT41 

C l i e n t :  Louisiana - P a c i f i c  
Location: Tomahawk. Wisconsin 

Job Number: 5-6006 

Press Vent Stack -- Run 1 

J u l i a n  Ti  me Conc. (dry  bas is  unless noted)  
Date ( H r s )  CO Loomv) 02 ( t V / V L  

194 09: 50 :00 12.3 20.85 
194 
194 
194 
194 
194 
194 
194 
194 
194 
194 
194 
194 
194 
194 
194 
194 
194 
194 
194 
194 
194 
194 
194 
194 
194 
194 

09: 51 :00 
09: 52 :00 
09 : 53 : 00 
09: 54 :00 
09: 55:OO 
09: 56 :00 
09: 57 :00 
09: 58 :00 
09: 59 :00 
10 : 00 : 00 
10 :01 :oo 
10 : 02 :oo 
10 :03 : 00 
10:04:OO 
10:05:00 
10 : 06 :oO 
10: 07 :00 
10:08:00 
10 : 09 :oo 
10: 1o:oo 
10: 11 :oo 
10: 12:oo 
10:13:00 
10:14:00 
10:15:00 
10: 16:OO 

12.4 
10.3 
8.3 
8.8 
10.7 
13.7 
12.9 
10.1 
8.3 
9.1 
12.4 
15.4 
17.4 
16.4 
14.4 
12.8 
16.1 
17 .O 
15.6 
13.5 
15.8 
17.3 
15.3 
15.7 
15.1 
16.3 

20.85 
20.85 
20.85 
20.85 
20.86 
20.85 
20.84 
20.84 
20.84 
20.84 
20.84 
20.84 
20.84 
20.83 
20.83 
20.84 
20.83 
20.83 
20.84 
20.83 
20.83 
20.83 
20.84 
20.83 
20.83 
20.83 

Run Average 12.9 20.83 

E-20 



I n t e r p o l  1 Laboratories. Inc. 
(612)  786-6020 

Pr in tout  of ESC Model 80 DAS 
f o r  CEH T r a i l e r  No. 1 - 1995 - 

F i  l e  Name: LPT42 
Job Number: 5-6006 
Cl ient :  Louisiana - P a c i f i c  
Location: Tomahawk, Wisconsin 

Press Vent Stack -- Run 2 

Jul i an Time Conc. (dry  basis unless notedl 
(Hrs) co (oomv) 02 ( Z V l V Z  

. .. 
Date 

194 11 :06 :00 12.8 20.79 
194 1 1 : 07 : 00 12.8 20.78 
194 11 :08:00 13.5 20.79 
194 11 : 09 :oo 13 .O 20.79 
194 11:10:00 12.2 20.78 
194 11: 11 :oo 13.8 20.78 
194 11 : 12 :oo 14.3 20.78 
194 11 : 13 :00 13.3 20.79 
194 11:14:00 12.8 20.78 
194 11 : 15 :00 11.8 20.79 
194 11 : 16 :00 10.5 20.78 
194 11 : 17 : 00 10.6 20.78 
194 11:18:00 11.2 20.78 
194 11 : 19 :oo 14.1 20.78 
194 11 : 20: 00 14.7 20.78 
194 11:21:00 15.6 20.78 
194 11 : 22 :oo 14.2 20.77 
194 11 :23 : 00 15.7 20.77 
194 1 1 : 24 : 00 14.9 20.77 
194 11 : 25 : 00 13.5 20.77 
194 11:26:00 15.2 20.77 
194 11 : 27 :00 16.3 20.77 
194 11 : 28:OO 17.6 20.77 
194 . . 11 : 29 : 00 16.0 20.77 
194 . 11:30:00 11.6 20.77 
194 11 : 3 1 : 00 10.2 20.77 
194 ' 11 : 32: 00 9.9 20.77 
194 11:33:00 13.2 20.77 

._ 194 . . 11 : 34 : 00 11.0 20.77 
194 1 1 : 35 : 00 12.2 - ' . ' 20.77 

'c 194 11: 36 :00 15.2 20.77 
194 11: 37 :00 17.2 20.77 
194 11 : 38: 00 12.1 20.77 
194 1 1 : 39 : 00 9 .5  20.17 



I n t e r p o l  1 L a b o r a t o r i e s .  I n c -  
(612) 786-6020 

Pr in tout  of ESC Model 80 DAS 
f o r  CEM T r a i l e r  No. 1 

- 1995 - 
F i  1 e Name: LPT42 
Job Number: 5-6006 
C l i e n t :  Louisiana - P a c i f i c  
Location: Tomahawk, Wisconsin 

Press Vent Stack -- Run 2 

Ju l  i an T i  me Conc. (drv basis unless noted) 
Date I H r s )  CO (ppmv) 02 ( t V / V L  

194 11 : 40 :00 9.3 20.77 
194 11 : 41 : 00 11.9 20.76 
194 11 : 42 :00 10.7 20.76 
194 11 : 43 :00 10.8 20.76 
194 11 : 44 : 00 11.9 20.76 
194 11 : 45 : 00 12.7 20.76 
194 11 : 46:OO 12.0 20.75 
194 11 : 47 :00 11.8 20.75 
194 11 : 48 :00 13.0 20.75 
194 11 : 49 :00 13.0 20.75 
194 11:50:00 13.4 20.75 
194 11:51:00 13.9 20.75 
194 11 : 52 :00 15.6 20.74 
194 11:53:00 15.5 20.74 
194 11 : 54 : 00 15.0 20.75 
194 11 : 55 :00 16.2 20.74 
194 11 : 56 : 00 15.6 20.74 
194 11 : 57 :00 16.9 20.74 
194 ' . 11:58:00 19.8 20.74 
194 . 11 : 59 : 00 17.9 20.73 
194 12 : 00: 00 16.2 20.74 
194 12:Ol:OO 15.9 20.74 
194 12:02:00 16.2 . 20.73 

. .  194 12 :03 :00 14.4 ~' 20.73 
... 194 12:04:00 12.8 . 20.74 

194 12 : 05 : 00 12.9 . 20.73 
194 12:06:00 14.1 . 20.73 

. .  Run Average 13.6 20.76 



Interpol 1 Laboratopi  es. Inc - 
( 6 1 2 )  786-6020 

Pr in tou t  o f  ESC Model 80 DAS 
fo r  CEH Trai l e r  No. 1 - 1995 - 

F i l e  Name: LPT43 
Job Number: 5-6006 
C l i e n t :  L o u i s i a n a  - P a c i f i c  
L o c a t i o n :  Tomahawk. Wisconsin 

Press Vent S t a c k  -- Run 3 

Jul i an Time Conc. ( d r y  bas is  u n l e s s  n o t e d )  
Date f Hrs) CO (ppmv) 02 ( r ; V / V L  

194 13: 36:OO 12.7 20.80 
194 
194 
194 
194 
194 
194 
194 
194 
194 
194 
194 
194 
194 
194 
194 
194 
194 
194 
194 
194 
194 
194 
194 
194 
194 
194 
194 
194 
194 
194 
194 
194 
194 

13: 37:OO 
13:38:00 
13:39:OO 
13:40rOO 
13 : 4 1  : 00 
13:42:00 
13: 43:oO 
1 3 :  44:OO 
13: 45:oO 
13: 46:W 
13:47:OO 
13:48:OO 
13 : 49 :00 
13:50:00 
13:51:OO 
13: 52:OO 
1 3 :  53:OO 
13:54:OO 
13:55:00 
1 3 :  56:OO 
13:57:00 
13: 58:OO 
13:59:00 - 
14 : 00 :oO 
14:01:00 
14:  02 :00 
1 4  : 03 :00 
14:04:OO 
14 : 05 : 00 
14:06:OO 
14 :07 :00 
14 : 08:OO 
14:09:00 

13.2 
12.9 
11.8 
12.8 
16.1 
12.7 
11.1 

9.9 
10.1 

9.8 
9 . 1  
9.2 

11.7 
12.9 
12.4 
12.3 
11.5 
11.4 
13.3 
13.1 
14.7 
13.0 
11.6 
9.6 
8.1 
9.4 
8.0 
7 .O 
5.2 
4.6 

9.9 
9.6 

8.2 

20.79 
20.79 
20.79 
20.79 
20.79 
20.79 
20.80 

20.79 
20.79 
20.79 
20.79 
20.79 
20.79 
20.79 
20.79 
20.79 
20.79 
20.79 

20.78 
20.78 

20.78 
20.78 
20.78 
20.78 
20.78 
20.78 

20.78 
20.78 

20. a0 

20.78 

20.78 

-- 

20.78 

20.78 



I n t e r p o T - 1 -  -Labovatori  e s  Ine - . - -  
(612) 786-6020 

P r i n t o u t  o f  ESC Model 80 DAS 
f o r  CEM T r a i l e r  No. 1 - 1995 - 

F i l e  Name: LPT43 
Job Number: 5-6006 
C l i e n t :  Louisiana - P a c i f i c  
Location: Tomahawk, Wisconsin 

Press Vent Stack -- Run 3 

J u l i a n  Time Conc. (drv basis unless noted) 
Date (Hrs) co (DDmV) 02 ( * V / V )  

194 14:10:00 9.7 20.71 
194 14:ll:OO 10.1 20.78 
194 14:12:00 9.2 20.78 
194 14:13:00 1.7 20.77 
194 14:14:OO 6.4 20.77 
194 14:15:OO 6.3 20.77 
194 14: 16:OO 6.1 20.77 
194 14:17:00 7.0 20.78 
194 14 : 18 : 00 8.3 20.78 
194 14: 19: 00 9.1 20.77 
194 14:ZO:oO 7.7 20.17 
194 14:21:00 9.0 20.77 
194 14: 22 :00 9.6 20.17 
194 14:23:00 9.8 20.17 
194 14: 24:W 1.6 20.11 
194 14:25:OO 6.1 20.77 
194 14:26:OO 6.2 20.77 
194 14: 27:W 4.9 20.77 
194 14: 28 :00 4.4 20.76 
194 14:29:OO 4.9 20.77 
194 14 : 30 :00 1.4 I 20.76 
194 14:31:00 9.4 20.77 
194 14:32:OO 9.4 20.77 
194 14:33:00 10.8 20.77 
194 14:34:00 11.3 20.17 
194 14:35:OO 10.3 20.77 
194 14:36:00 8.0 20.11 

Run Average 9.6 20.78 

E-24 



APPENDIX F 

ANALYZER SPECIFICATIONS 

t 



I n t e r p o l l  Labora tor ies  
(612) 786-6020 

CEM TRAILER 

I 3 WAY VALVE 

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

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

DRY COLUMN 

Fti,.i, ; ; s i  .... . . . .  ...... 

'EXTERIC 

E - EXHAUST 
pc - PLOW CONTROL 
I I IMPINOER (METEOD 10.) CEMTRA 



Servomex 

I420 
Oxygen Analyser 

Instruction Manual 
Ref : 01420/001;r10 

Order as part No. 01420001A 

was (7982-2512) 

-.  . 

F-2 



- 1.3 Samplinq System 

The sampling system of the ana lyse r  includes a combination 
f i l t e r / a u t o m a t i c  flow c o n t r o l  device ,  designed t o  keep a 
cons tan t  flow of sample gas through the  measuring c e l l  f o r  
varying inpu t  p re s su res  and t o  prevent  the  e n t r a n c e  O f  
p a r t i c u l a t e  m a t t e r  i n t o  the measuring cell .  Excess f l o w  i s  
vented to  t h e  by-pass. 

- 1.4 S p e c i f i c a t i o n  

Performance S p e c i f i c a t i o n  (t-mical) 

Repea tab i l i ty :  - 
D r i f t :  

out3uts 

Display : 

- 
ou tpu t  : 

Option: 

Flow ala= o u t p t :  

sample reuuirements 

Condition: 

7 

I n l e t  p ressure :  r 
Flowrate: 

F i l t e r i n g :  
1 - 

i 
\ 

B e t t e r  than +/-0.23 02  under cons tan t  
cond i t ions  - 
L e s s  than  0.23 0 2  p e r  week under 
Constant condi t ions.  (Excluding 
v a r i a t i o n  due t o  barometric p re s su re  
chmges ;  reading  is  propor t iona l  t o  
barometr ic  pressure . )  

3 1 / 2  d i g i t  LCD readicg 0.0 t o  100.0% 
oxySen with overrazge ca2ab i l l t y .  

0 to l V  (non-isolated) f o r  0 t o  L O O %  oxygen 
a v a i l a b l e  on ‘D‘ type connector l oca t ed  
on t h e  Sack pane l  of the ins=,ument. 
ou tpu t  kpedance  is less *an 1 0  ohms. 

4 - Z O d  i s o l a t e d ,  Mcx Lnpedance 500 ohms. 

Chrnge over  r e l ay  contact  r a t e d  a t  
3A/115V ac ,  l A / 2 4 0 V  ac o r  W/28V dc. 
4 sets of s i n g l e  -,ole changeovez con tac t s .  
A l a r m  becomes a c t i v e  when sample gas flow 
through t h e  ana lyser  f a i l s .  

Clean, d r y  gas x5-h dnw poin t  5 eeg C 
below rrnbient temperature. 

0 . 5  t o  3ps ig  (3.5 t o  2lkPa). I n l e t  
p re s su re  changes viLhin *his range w i l l  
chcnrje t h e  reading by less than 0.13 02.  
PAY be operated up t o  lOpsig (70kS’a) 
w i th  leqraded stibility. 

1.j t a  6 l i t r e s /mlnu te  aTproximateiy 
depending on Sanr;le gressure.  

0 . 6  micron replaceable  f i l t e r  i n t e g r a l  t o  
the .  actomatic f l o w  coat:ol device.  



Response time: L e s s  t h a n  15 secs .  to  90% a t  a n  i n l e t  
p r e s s u r e  of 3psig (2lkPa). 

I n l e t / v e n t  
connec t ions :  1 / 4  inch OD tube ( s t a i n l e s s  steel) 

s u i t a b l e  for  6 m  I D  f l e x i b l e  tubing o r  
1 / 4  i n c h  OD compression f i t t i n g s .  

. .  

&later i a l s  exposed 
t o  t h e  sample: S t a i n l e s s  steel, Pyrex glass,  brass,  

platinum, epoxy r e s i n ,  Viton,  
po lyp ropy lene  zn2. glass f i b r e  f i l t e r .  

P h y s i c a l  C h a r a c t e r i s t i c s  

C a s e :  S tee1 and ,  alumicium f i n i s h e d  i n  epoxy 
powder p a i n t .  

C a s e  c l a s s i f i c a t i o n :  I? 20 ( I Z C  529)  when f i t t e d  i n t o  the 
Servomex 1400 s e r i e s  19 inch  case. 

Dimensions: See F i c u r e  2.1. 

Keigh t  : ' LOKg (2215)  approximately. 

E 1 e c tr i c a 1 

xc Supply: 110 t o  l2OV AC o r  220 to 240V AC, 
+/-lo%, 48 t o  62Pz. Voltage selected by 
a v o l t a g e  s e l e c t o r  intecjzal  t o  the  IEC 
Supply plug.  

Power revired: 15VA maximum. 

Environmental  L i m i t s  

Opera t ing  ambient  0 t o  i-40 2eg C (32  t o  1 0 4  de9 .F )  

S t o r a g e  temp. -20  t o  +70 decj C ( -4  t o  158 deg F) 

t empera ture :  

range: 

R e l a t i v e  humidi ty:  0 - 8 5 % ,  non-coneensing. 



SPECIFICATIONS FOR ACS MDEL 3300 q- NDIR 

Measuring principle NDIR single beam method 

Measurable gas COmPOflentS 0 - 20% 
and measuring range 

. 
Reproducibility 

Stability 

31.5% of full scale 

Zero drift; 5 of full scale/24H 
Span drift; i% of full scale/24H 

Noise 

Ambient temperature 

Ambient humidity 

Response ti me 

(90:: of final reading) 

Indicator 

output signal 

~inearity 

Power supply 

0.5% of full scale 

-5 to 49c 

Less than 90% RH 

Electrical system; 2 Ct 

5 sec (selectable with connector) 
Response of actual gas; Within 15 
sec (depending on cell length) 

100 linear diviston 

c ,  3 s 

OUTPUT 1; DC 0 - 1 V 

OUTPUT 2; OC 0 - 10 mV or  OC 0 - 100 mv 
or DC 0 - 1 V or DC 4 - 20 mA 

(Allowable load resistance 
SOOQ m u . )  

Better than 3% of full scale (when 
linearizer is used) 

AC 115 V 2 lOZ, 60 HZ 



Power consumption 

Mater ia ls  o f  gas- 

contact ing par ts  

Measuring c e l l  ; SUS304 

Window; CaF2 

Piping; Polyethylene 

sample gas f low r a t e  l ? /m in  2 0.5!/min 

Sample gas temperature 

Purging gas f low r a t e  tQ/min ( t o  be f lowed as occasion 

0 t o  55oc 
. 

demands 1 

Warmup t ime Approx. 2 hours 

External dimensions 200 x 250 x 541 (H x W x 0) m 

-Weight Approx. 11 kg 

F in ish  Color HUNSELL N1.5 

Remarks: For combinations o f .  measuring ranges f o r  the dualcomponent 

analyzer, i n q u i r y  should be made t o  the manufacturer. 

. .  .. . . .  . . 

. _  

. .  . .. 
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. i 
2 

S e n s i t i v i t y  

Accuracy 

SPECIFICATIONS FOR MOOEL 10A 

ROCK MOUNTED CHEMICUUINESCEHT 
GAS ANALYZER 

Each instrument i s  equipped with the  

fo l lowing ranges: 

0 - 2.5 ppm 

0 - 10 ppm 

0 - 25 ppn 

0 - 100 Ppm 

0 - 250 Ppm 

0 - 1000 P P  

0 - 2500 PPm 

0 - 10000 ppm 

Derived from the  NO or  N 4  c a l i b r a t i o n  

gas, 21% of f u l l s c a l e  

1.5 seconds - NO Mode 

1 . 7  seconds - NOx Mode 
Response t ime (0-90%) 
Typical  

output 0 - 1OmV and 0 - 1OV 

Zero O r t f t  

L i n e a r i t y  21% o f  f u l l  scale 

Inpu t  Power Requirements .. - -115v/50Hz; ,. 115v/60Hz 

Neg l ig ib le  a f t e r  1/2-hour wann-up 

. -  

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

. .  . .. -.. -2 . -  
~ . . , .  

'4' X C I  _. A., '..,t j ; .; . 

;;c , : . : . 2  



SPECIFICATIONS FOR ACS MODEL 3300 W NOIR 

Heasuri ng p r i n c i p l e  

Operating ranges 

Reproducibi l i ty  

Stabi 1 i t y  

Noise 

Ambient temperature 

Ambient humidity 

Response t ime 

(90% o f  f i n a l  reading) 

Ind icator  

Output s ignal  

L inear i ty  

Power supply 

- _  - .  

NDIR s ingle beam method 

0 - 500 ppm 

0 - 1000 ppm 

9.5% of  f u l l  scale 

Zero d r i f t ;  i% o f  f u l l  scale/24H 

Span d r i f t ;  i% o f  f u l l  scale/24H 

0.5% o f  f u l l  scale 

-5 t o  45% 

Less than 90% RH 

E lec t r i ca l  system; 2 sec. 3 sec, 

5 sec (selectable with connector) 

Response o f  actual  gas; Within 15 
sec (depending on c e l l  length) 

100 l i nea r  d i v i s i o n  

OUTPUT 1 ;  DC 0 - 1 V 

OUTPUT 2; DC 0 - 10 rnV or OC 0 - 100 mV 

o r  DC 0 - 1 V or  OC 4 - 20 mA 
(Allowable load resistance 

500Q max.) 

Bet ter  than 2% o f  f u l l  scale (when 

l i nea r i ze r  i s  used) 
\ 

AC 115 V f lo%, 60 HZ 

F-8 



Power consumption 

Mater ia ls o f  gas- 

contacting par ts  

Sample gas f low ra te  

Sample gas temperature 

Purging gas f low ra te  

Wannup t ime 

Externa 1 dimensions 

Weight 

Finish Color 

Approx. 30 VA 

Measuring c e l l ;  SUS304 

Window; CaF2 

Piping; Polyethylene 

I t /m in  5 0.51/min 

0 t o  55% 

I(/min ( t o  be flowed as'occasion 

demands 1 

Approx. 2 hours 

200 x 250 x 541 (H x W x D) mn 

Approx. 11 kg 

HUNSELL N1.5 

Remarks: For combinations o f  measuring ranges f o r  the dualcomponent 
analyzer, inqu i ry  should be made t o  the  manufacturer. 



APPENDIX G 

MEASUREMENT SYSTEMS PERFORMANCE SPECIFICATIONS 



INTERPOLL LABORATORIES, INC. 
(61 2) 786-6020 

EPA Method 2 Field Data Sheet 

Cross-section 
,ob Q/ G-, hmf 
Source D,wr S,%CIC 

Dry Bulb O F  Wet bulb "F  
Manometer 0 Reg. 0 Exp OElK. 

Operators l 3 A  h-e. bask - r I U l  Ea V I P r  

Pitot No. 6" -%,T L 

Test / ' Run-Date%r-'r- 7-/2-%- 
Stack Dirnen. IN. 

Barometric Pressure IN.HC 
Static Pressure IN.WC 

Elevation 

Temp. Meas. Device & SIN: 

View 

I Time End: HRS 

View 

0 3 2 5 9 4 4  \STACK\WP\FORMN-392 I 

~ 

G- 1 



INTERPOLL LABORATORIES, INC 
(61 2) 786-6020 

,Mk Cal Drift Check 

lob 0 / B , k  &! Source Pr&/ 
Test / Run DateF f f  -x Site 57-w-c IC 

perator &e 

C !  

oa 9 

/ d l @  

)O YC 

/) 3- 

/YV'. 

a7cl 

ai?+: 
0% 

07 

(IY 

ia'c 

070695C:6TACK\WFlFORMN-jj9 

6-2 



INTERPOLL LABORATORIES, INC 
(61 2) 786-6020 

co Cal Drift Check 

lob @ / 72 ~ ~ L r a r y  k Source & f e  1' 

Test 1 Run Date 7- '1 -7s- Site 5,LAclc 

, 



INTERPOLL WBORATORIES, INC 
(612) 786-6020 

6) ' Cal Drift Check 

Job Q /%mnhwwlC Source 7) /U2/  
Test I Run Date_?-/< -FT Site % 1c 



INTERPOLL LABORATORIES, INC 
(6 12) 786-6020 

(01 Cal Drift Check 

Job L? / BmlliAawlC Source f 
Test 1 Run Date7- -?r Site m K  



INTERPOLL LABORATORIES, INC. 
(6 12) 786-6020 

EPA Method 2 Field Data Sheet 

Temp. Meas. Device & SIN: 

lob C P  / T 0 m a L k  
Source G +x 4 n k L C  

Test 7 Run-Date 
Stack Dimen. Y Z  IN. 
Dry Bulb O F  Wet bulb O F  

Manometer 0 Reg. 0 Exp OElec. 

Time End: HR5 1 

Drawing of Test Site 
I1 

E I eva t i on I View 
11 Cross-section 

View 

- 
Barometric Pressure IN.HC 
Static Pressure IN.WC 

Pitot No. C, 
Operators 6 A I, lI, < 7 r w  zc 

From End of Port (IN.) Temp. of Cas ( O n  



INTERPOLL LABORATORIES, INC 
(6 12) 786-6020 



INTERPOLL LABORATORIES, INC 
(61 2) 786-6020 

p a  Cal Drift Check 

lob c? la,,&,\ \ Source G-lL4 
Test 3 Run 0 a t e 7 ~ 7 C  Site X I W i C  
Operator &o 



Operator (L-4 

Run - Cylinder Analyzer Resp (PPM) c, c, c,, = * *  

Value 
(PPM) Initial Final 

C 

~ 

1 Zero Gas 0 0 0 G 
Upscale 19. 1 3 . g  13. < ~s~~~ CT 

2 Zero Gas 0 a 0 d m  - 
Upscale 17 S- L ~ Z <  /3- 5- s~tx 0 

Upscale I 3. C /T. < r3ry :.wky$ .: ............... - !  
4 Zero Gas 0 6 I d  

Upscale i3.C 13.v / 3  y ....,A .A< @ 
5 Zero Gas 0 f. c, d :w& I 

Upscale /?-  5- /?.t/ 13. < $e%$$ 
6 -- Zero Gas 0 G o----, c ' m  

Upscale jlr 13.5 1.7, ......,. vx 

Upscale @e$$$ I 
8 Zero Gas 0 sm I 

3 Zero Gas 0 d 0 c:%%# 
ir 

::my+ 

:3;:qp . 
7 Zero Gas 0 : g m  

Upscale - 
9 Zero Cas 0 ;w 

10 Zero Gas 0 >B?j 

Em# 

y$Et% 

:we.:$$ Upscale .........A .... 

Upscale :x<=<s .<,.*.-.-.-, 

:.:<.:.x.:.:+ 
11 Zero Gas 0 I 

12 Zero Gas 0 I 
.............. Upscale .... .......-. - 

:$$$$A?$ Upscale 
,v\Ust be within 39b or the span for me  zero or upscale cal. gas. 

I 





INTERPOLL LABORATORIES, INC. 
(6 12) 786-6020 

EPA Method 2 Field Data Sheet 

Cross-section 
,ob L?/ f i ? r h & b ' C  
Source c l r 7 u r  S i r c r c  

Dry Bulb I F  Wetbulb O f  

Test v Run-Date >-l3-.5T 
Srack Dimen. t0&T IN. 

IN.HC 
iManometer 5 Reg. 
aarometric Pressure 
Sratic Pressure IN.WC 
Operators 4 A c  L L L  l- t - ta -s  <, 
'rtot No. 6"' PUF C- 

0 Exp GElec. 

Elevation 
View View 

From End of Pon (IN.) 

03259~: : \STACK\WP\FOR~~-392.  I 



INTERPOLL LABORATORIES, INC 
(612) 786-6020 

CO Cat Drift Check 

Job c? /%-& k&&k Source pe~f &k>r 
Test Run DateTI?%- Site 

Operator ha? 

I a 7  

I Z Z b  

rVs3' 



Test Cf Run 

Operator . 1 .4  

Run - * * =  Cylinder Analyzer Resp (PPM) c, C, 
Value C (ppM) initial Final 

1 Zero Gas 0 0 0 0 W& 

Upscale 13.c I3 .b t3 .y  E m  -1 

v.%%vq e Upscale /?, 7 f3.b I? .  b 
2 Zero Gas 0 0 6 6 % % i  

3 Zero Gas 0 d 6 0 %B 

4 Zero Gas 0 e 0 d %as 
Upscale 13. S- 13.3 /?. v @%3 - f  

~ 

Upscale 13- 5- 13. ’f 1 3 . 3 0  $xs$x . I  

5 Zero Gas 0 

6 Zero Gas 0 

&V$*$ 

gJ33 

p$$z* 

@*:$yg 

U psca I e 

Upscale 

0 %W. 

0 w 

0 %is% 

0 #&%. 

0 m3 

0 gp& 

7 Zero Gas 

Upscale 

8 Zero Gas 

Upscale 

Zero Gas 

Upscale 

Zero Gas 

Upscale 

Zero Gas 

Upscale 

. xx.:.:.:.:* 
<<;<.:.:<.A 

9 

...:-.-..,. .. .. .%..-..,.‘. 

10 
:.:.:...A. .A\ 

. ... . ....., 
11 

.+. .......... ..~.:...v.’ . ...A ’ 

12 Zero Gas 
:.:.:.x<.:.:., +:.:.:.:.:.:.:> Upscale 

Must be within j?lo Or the span ror [he zero or upscale cal. gas. 

cw 



INTERPOLL LABORATORIES, INC 
(6 12) 786-6020 

COT Cal Drift Check 

lob c?/ Ac .- ,lL Source 2 w s c  L/rx; i ’  
Test ‘[ Run Date >I?%- Site 5,- L e  

Operator 6 4  





APPENDIX H 

CALIBRATION GAS CERTIFICATION SHEETS 



NATIONAL SPECIALTY GASES 
630 U " E D  DRIVE 
DURHAM,N.C. 27713 
(919) 544-3772 

TO: "WINCITYOXYGEN 

CERTIFICATE OF ANA 

DATE REPORTED 11/10/94 REFERENCE #B&34977 

MATERIAL SUBMJTTEDzOXYGEN, CARBON DIOXIDE IN NITROGEN, 
CERTDFIED CYL. KC36114 

INFORMATION REQUESTEDa'ITO ANALYSIS 

METHOD OF ANfiYSIS.SXYGEN ANALYZER 

COMPONENT 

OXYGEN 
CARBON DIOXIDE 

NITROGEN 

SPECIFICATION 

13.5% 
11% 

CONCENTRATION 

13.5% 
10.7% 

BALANCE 

. .. 

/;7 0.97. 
L/! ! ' %k-u 
AUTHORIZED SIGNATURE 



NATIONAL SPECIALTY GASES 
630 U " E D  DRIVE 
DUR.HAM,N.C. 27713 
(919) 514-3772 

TO: TWINClTYOXYGEN 

CERTIFICATE OF ANALY'sm 

DATE REPORTED: 12/13/93 REFERENCE ~ m - 2 ~ 1 3  

MATERIAL SUBMTI'TEDSXRBON DIOXIDE AND OXYGEN IN m O G E N ,  
CERTIFIED CYL. WCll2272 

INFORMATION REQUES'IXDaTIO ANALYSIS 

METHOD OF ANALYSIS- AND OXYGEN ANALYZERS 

RESULT OF INVESTIGATION: 

COMPONENT 

c02 
02 

N2 

SPECIFICATION 

17% 
21% 

CONCENTRATION 

16.4% 
212% 

BALANCE 



Intern11 Laboratories. Inc. 
(612) 786-6020 

CUZTIFICATE OF ANALYSIS FOR 
I(0 STAJtOARD GASES MR METHOD 7E 

R8SUltS Of Analyses Of Standard Gas (by Wethod 7A) 

Date of 
Analysi s Run 

1 .. 8-/043 
L 

3 
4 
5 =--- 6 
AVg 

- 

Results are within 10s of the vendor tag value: use tag value. 
~esults are not uithin 10% o f  the vendor tag value: conduct another 
set of triplicate analyses. 

t7 Results of s i x  consecutive analyses wlthin 2 1M Of the average; 

a All results not within +- lox o f  the average; perfom another Set o f  
triplicate analyses. 

- relabel as above. 

Approved by, 

S-43 1 



I n t e r p o l  1 Laboratories - ~ n c  
(612) 786-6020 

Printout o f  ESC Model 80 D A S  
f o r  CEH Trai ler  No. 1 

- 1993 - 
Fi le  Name: CGS 
Job Number: 3-3333 
Client:  Interpoll Laboratories Inc.  
Location: circle Pines,  Minnesota 

CC114264 - 86.7 ppm NOx - Run 1 - 3 

Jul ian Ti me 

Conc. (drv bas i s  unless noted) 
Date (Hrs) W X  (DWn V l  

222 11:19:OO 88.6 
222 11 : 19: 30 
222 11:20:OO 88.7 
222 
222 
222 
222 
222 
222 
222 
222 
222 
222 
222 
222 
222 
222 
222 
222 
222 
222 
222 
222 
222 
222 
222 
222 
222 
222 
222 

11 : 20: 30 
11: 21:OO 
11: 21 : 30 
11:22:OO 
11 : 22: 30 
11:23:OO 
11 : 23 : 30 
11 : 24 :00 
11 : 24 : 30 
11 : 25 : OO 
11: 25 : 30 
11:26:OO 
11:26:30 
11:27:OO 
11:27: 30 
11: 28:OO 
11 : 28: 30 
11:29:00 
11 : 29 : 30 
11 : 30:W 
11 : 30: 30 
11: 31:OO 
11 : 31 :30 
11 : 32 :00 
11:32:30 
11 : 33 :00 
11:33:30 

88.5 
59.5 
1.7 
1.5 
181 
233 
203 
113 

89.3 

88.7 

88.5 
176 
233 
157 
2.2 
1.7 
1.5 

29.9 
88.1 
88.1 
88.4 
88.3 
88.4 

88.5 



NATION& SPECWTY GASES 
630 UNlT)3D D m  
DURH&,NC 27713 
(919) 544-3772 

REFERENCE #: 8 6 - 2 4 7 2 7 m E R  #CC114264 

CEElTlFICATE OF ANALYSIS-EPA PROTOCOL MIXTURES 

01z. P R E S S m S 0 0 0 P S I G  

EXPIRATION DATE: 6-11-96 LAST ANALNSIS DATE. 6-11-93 

CUSTOIdER TWIN CITY P.O.# 69810 
METHOD EPA PROTOCOL # 13.0.4.G-1 

INSTRUMENT 

coMPom. CmmmscENT 
BECKMAN 

. .. ... .. . MODEL# 96M 

.... . .. 

SERIAL# 0101k72 

LASTCAL.: 4-2-93 

c0MPo”T: NO 
MEAN CONC:86.=l% 

comoNENT: 
MEAN CONC: 

C O M P O N E ~ .  
.. MEAN CONC 
I -, 
h.‘ 

REPLICATE CONC. 
DATE: 6-4-93 DATE: 6-11-93 

8 6 2 P M  87.OPPM 
86.6PPM 87. lPPM 
86.lPPM 86.9PPM 

RePLICATE CONC. 
DATE: DATE: 

REPLICATE CONC. 
DATE: DATE: 

_.. , . 
. .  . -  .. 



NATIONAL SPECIALTY GASES 
630 UNITED DRIVE 
DURHAM,NC 27713 
(919) 544-3772 

CERTIFICATE OF ANALXSIS-EPA PROTOCOL MIXTURES 

REFERENCE # 88-26556 (XLEYDER #:CC63681 C Y L  PRE~URE2OOOPSIG 

EmIRATION DATE: 9/9/95 LAST ANA.LXSLS DATE9/9/93 

CUSTOMERTWIN CITY OXYGEN 

STANDARD: 

SRM #1685B 

P.O.# 6232 
EXETHOD EPA PROMCOL # 1 3.0.4. Gl 

CfL #:CLM4908 

CONC.%.4PPM 

INSTRUMENT 

COMPONENT: BECRMAN C H E k f E ~ S C E N T  

MODELS: 95L4 

SERZAL #: 0101572 

LASTCAL: 9/1/93 

COMPONENT NO RXPLICATE CONC. 
MEANCONC: '142F'PM'' DATE: 9/2/93 DATE:9/9/93 

14lPPM 142PPM 
142PPM 14lPPM 
143PPM 142PPM 

L. 

COMPONENT. NO2 REPLICATE CONC. 
MEAN CONC: LO'IPPM DATE: DATE: 

COMPONENT. 
MEAN CONC: 

REPLICATE CONC. 
DATE: DATE: 

H-6 
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NATIONAL SPECIALTY GASES 
630 UNITED DRIVE 
DURHAM, N.C. 27713 
(919) 5463772 

TO: TWIN CITY OXYGEN 

CERTIFICATE OF ANALYSIS 

DATE REPORTED 420-93 REFERENCE #: 88-23715 

MATERIAL SUBMITTED: CARBON MONOXIDE IN NITROGEN, CERTIFIED 
CYLINDERIICC109767 

INFORMATION REQUESTED RATIO ANALYSIS 

METHOD OF ANALYSIS: IN-FRARXD 

FtESULT OF INVESTIGATION: 

COMPONENT SPECIFICATION CONCENTRATION 

CARBON MONOXIDE 300 PPM 312 PPM 

NITROGEN BALANCE 

LJ2d sfpa 
AUTHORIZED SIG ATURE 

* 



APPENDIX I 

PROCESS RATE INFORMATION 
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STACK TESTING PERFORMED FOR 

LOUISIANA-PACIFIC CORPORATION 

AT THEIR ORIENTED STRANDBOARD FACILITY 

LOCATED NEAR TOMAHAWK WISCONSIN 

ON JULY 11,12, & 13,1995 

PROCESS DATA 

TEST SCHEDULE I PROCESS DATA SUMMARY 
DATA SPECIFIED IN TEST PLAN 

DRYER TESTING ON NATURAL GAS 
BOARD WEIGHTS I PRODUCTION I BTU INPm 
DRYER DATA SHEETS 
DRYER CHARTS 
PRESS CHARTS 
PRESS REPORT 

UNIT INFORMATION SHEET 
E-TUBE DAT- 

DRYER TESTING ON WOOD 
BOARD WFIGHTS I PRODUCTION I BTU INPUT 
DRYER DATA SHEFTS 
DRYER CHARTS 
PRESS CHARTS 
PRESS REPORT 
E-TUBE DATA SHFFTS 
UNIT INFORMATION SHEFT 

GEKA THERMAL OIL HFATER TE STING ON BARK 

BOARD WEIGHTS I PRODUCTION I BTU INPUT 
PRESS CHARTS 
PRESS REPORT 
G E M  REPORT I DATA SHEET 

PRESS TESTING 
BOARD WEIGHTS I PRODUCTION I BTU INPUT 
PRESS CHARTS 
PRESS REPORT 
-iz 
UNIT INFORMATION SHEET 

PAGE # 

10-12 
13-17 
18-19 
20-21 
- 22 

23-24 
25 

26-28 
29-31 
32-33 

33 
37-38 
- 39 

48-49 
50-51 
52-53 
- 54 

55 



TEST SCH€DULE/ PROCESS DATA SUMMARY 
TOMAHAWKWI 

I 

-1 D T D 

eo 7:458:45 

July 12. '95 11.9 2.43 NOX 

DRYERS OU TLET TESTING G A S )  

July 11, '95 11.5 36.18rnrnBTU co 8:00-9:00 

THERMAL OIL HEATER (BARK) 

co 19:55-2055 

July 12. '95 11.0 1.03 NOX 

PRESS 

co 9:15-10:15 

July 13, '95 10.9 2.42 TSP 

9:00-10:00 11:45-12:45 

9:20-10:20 10:40-11:40 

21 :lo-22:lO 22:25-23% 

11 :OS1 2:05 13:35-14:35 
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PRETEST INFORMATION FOR TOMAHAWK, WISCONSIN 

1. Description of the air pollution control equipment associated with the process: 

T H E W  OIL €EATER 

a) Particulate emissions from the GEKA thermal oil heater are controlled by a cy- 

clone installed in series with a baghouse. 

The baghouse is designed to operate at a pressure drop of 2 to 6 inches of water 

column. ' 

The maximum design airflow through the stack is 32,600 acfm. The rated heat 

input capacity of the heater is 30mm BTUs. Control efficiencies of the cyclone 

and baghouse are estimated to be 50% and 99% respectively. 

Collected material is presently stored temporarily on site. In the future this maten- 

d will be either landfilled or spread as a soil amendment. 

b) 

c) 

d) 

Y 

DRYER 

a) Particulate emissions from each MEC dryer are controlled by a set of 

. multicyclones installed in series with a E-TUBE wet electrostatic precipitator. 

b) Specific multicyclone operating parameters are not monitored ... The wet electrostat- 

ic precipitator operates within the following ranges: 

voltage - 45 to 65 kv 

amperage - SO to 600 ma 

spark rate - up to 300 sparks per minute 

c) The maximum design airflow through the stack is 100.000 acfm. The rated heat 



2. 

3.  

4. 

5 .  

6 .  

7. 

input capacity of each burner is 32mm BTUs. Control efficiencies of the 

multicyclones and wet electrostatic precipitators are estimated to be 60% and 90% 

respectively. 

Collected material is mixed with bark and sold or burned in the thermal oil heat- 

er. 

d) 

Diagrams of the sampling frains are enclosed in the attachments. 

Descriptions of the sampling and analysis procedures are enclosed in the attachments. 

Sketches indicating the flow of the exhaust gases through the equipment are enclosed 

in the attachments. 

a) . Elevation views of each stack are shown in the attachments. 

b) 

Estimated flue gas conditions are indicated on the attached stack drawings. 

PROCESS AND CONTROL EQUIPMENT OPERATING DATA 

a) 

Cross-sectional views of each stack are providedin the attachments. 

THERMAL OIL HEATER OPERATING DATA: 

Design heat input is 30mm BTU's per hour. Operating heat input will be 

determined by f factor. Heat output will be estimated based on an efficien- 

cy of 66%. 

Type of fuel to be burned is green wood bark and fines. 

Acfm of exhaust gas through the thermal oil heater will be determined. 

Tons of fuel burned in the thermal oil heater on a dry basis during testing 

will be determined _r 
1-p b 3  a m\ibrc\ted C O ~ ~ U ~ ~ C P  sccr'e 

- \ .  . - -  

and W:II be djwd r v \ o r ~ - w r e  C~,-,C~,-A- e5 shlL4 

in k e o p w a + ; ~  + a,- m-tt uode,-''cob?O(i+<rns 4 fp \rc& 
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5 )  Plant production rate during testing will be determined from board weights 

and press charts. 

Thermal oil heater operating parameters to be recorded during testing in- 6 )  

clude the following: 

.refractory temperature 

*incoming oil temperature 

*outgoing oil temperature / 

.thermal oil temperature setpoint 

7) Thermal oil heater control equipment operating parameters to be 

recorded during testing include the following: 

-baghouse pressure drop 

b. . DRYER 0PEXA"IG DATA 

1) The moisture content of wet and dry wafers will be recorded during test- 

ing. 

It is anticipated that the plant will process a minimum of 99% green wood 

and a maximum of 1% dry dead wood. 

It is anticipated that the plant will process approximately 90% hardwood 

and 10% softwood as required by the air emission permit during testing. 

The dryer inlet and outlet temperatures during testing will be recorded. 

Design airflow rate is 80,000 acfm. Actual airflow rate will be deteminqd P 

2) 

3) 

4) 

5 )  
' 

... during testing. E 



J 

% 

6 )  The fuels to be burned during testing are dry tines and natural gas as de- 

scribed in Table l.  Waste oil is not used as a fuel for this process. Liquid 

resin waste is not used as a fuel for this process. 

The heat content of the dry fines fuel will be determined by analysis. 

The dryer drums are 12' in diameter and 60' long. 

Dryer production rate (Ibs of dy material produced per hour) will be deter- 

mined as follows: 

7) 

8) 

9) 

pounds of dryer produaion - - tom of jinished p r o d u c t / H U W  lbs 
HR 1 -(board trim % +fines %) 

The maximum permitted production rate is 7,674 tons of finished product 

per month This is equivalent to 10.3 tons per hour for a 3 1 day month.The 

maximum permitted hourly production rate is 12.6 tons of finished product 

per hour. At an estimated PA board trim and 8% fines, each dryer is re- 

quired to produce 14,800 Ibs. per hour of material to reach the maximum 

hourly permitted plant production rate. 

The design rate of each dryer is estimated to be 29,105 Ibs per hour of dry 

material. 

The test rate is anticipated to be greater than or equal to 90% of the max- 

imum hourly permit rate. 

The level of the dry bins will be recorded before and after testing. 

Additional dryer operating parameters to be recorded during testing in- 

clude: 

10) 

11) 

- 1  

i- 

L 

. 
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.Wet bin feed rate 

Additional electrostatic precipitator operating parameters to be recorded 

during testing include: 

*Voltage 

.Amperage 

.Quench chamber inlet temperature 

12) 

.Quench chamber outlet temperature 

c) PRESS OPERATING-DATA 

1) 

2) 

Nominal board thickness will be recorded 

The number of sheet produced per hour will be determined by multiplying 

the number of press loads (as recorded on the press chart). 

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 two exhaust fans with a design airflow of 100,000 acfm. Actual 

3) 

4) 

5 )  

6) 

7) 

acfm will be determined during sampling. 

8. 

9. The names and titles of testing personal are not available at this time. Testing will be 

preformed by Interpoll Laboratories, Inc. 

L -1 
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1 I 
r' 
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-7 
I1 

-1 
-1 

10. Procedures for maintaining sample integrity and chain of custody are provided in the 

attachments. Interpoll Laboratories' QA-QC manual will be followed. Due to size of 

this document it is not included here but can be provided on request. 

Calibration sheets will be provided prior to testing. 

Filter lists will be provided prior to testing. 

11. 

12. 

. . .  ' .  

. .  
. 1 

- .  . . . .  
. .  . I  .. 
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BOARD WEIGHTS IN TONS 
TOMAHAWK WI 

DRYERS ON GAS JULY 11,1995 

1 Hours durina testina (miliary) 

2 Pressloads durina testinq 

3 Mats Der Pressload 

4 Finished Product Boards per Pressload 

5 Weiaht of Mats luntrimmed)' 

6 Weiaht of Finished Product (trimmed)" 

7 Trim Percentaae 

8 Thickness Averaae +. 

9 Pounds Der cubic foot (averaaeY 

IO F P  Der hour IAva. from 7:00am to 6:OODml 

- 5 

- 77 

- 8 

32 

117.040 

107.092 

8.50% 

0.430 

37.90 

A* Taken from conveyor scale tapes using every ninth board for an 

average weight of the mats. 

** "Unit information Sheer (attached) 

Percentage of fines (taken from last stack test) is 8.0% 



DRYER TESTING ( GAS) 

Data Time: Start 8.00 Stop 9.00 Total Hrs. 1 .oo 

TOMAHAWK WI ITesting Date 0711 1195 

Pollutants Testing For: 

Data Time: Start 9.20 Stop 10.20 Total Hrs. 1 .oo 

Total Data Hours: 3.00 

j i b s  of Drver Production per Hour 

CORE DRYER PRODUCTION RATE 145%) 

Ibs of Drver Production per Hour 

Testina 7am - 11 am 

13.970 

1 1.430 



CORE DRYER FUEL BURNING RATE 

Natural Gas Correction Factor 

Meter Readina 100 

Hours The Meter was Recorded durina Testina 7am - 11 am 

After Drving 

~ 

9 Averaae Inlet Temperature (Fahrenheiqht) 

10 Averaae Outlet TemDerature (Fahrenheiaht] 

F.) TOTAL DRYERfSJ FUEL BURNING RATE ON GAS 

Averaae mmBTU Input per Hour 

H 

. 

L 2 695 

24100 

4 

64.950 

64.95 

5.50% 



WlYNTlME 
#%lude Time In Minutn: Include Time In win-: 

FACt: b R E  -s 
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LOUISUM+AClf IC PRESS - 74- qf 

DOWN TIME 

. 7 7.0 27 r ~ 3 /  231 771 
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I, E - T U B E  R E P O R T  Date: - 

LOUISIANA - PACIFIC CORP. 
TOMAHAWK WI 
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EMISSIONS TEST 95 
€-TUBE READINGS 
TOMAHAWK Wl 

L 

i 

stktstdt 



UNIT INFORMATlON SHEET 



i 

BOARD WEIGHTS IN TONS 
TOMAHAWK WI 

Hours durina testina hiliiaryl - 6 
Pressloads during testing - 102 

Mats per Pressload - 8 

Finished Product Boards Der Pressload - 32 

Weiaht of Mats funtrimmedV 157.896 

Weiaht of Finished Product ftrimmedl- 144.040 

Trim Percentaae 8.78% 

Thickness Averaae ** 0.432 

Pounds per cubic foot (average)" 38.31 

Tons of  Finished Product per Hour 16 / 1) - 11.9 

Taken from conveyor scale tapes using every ninth board for an 

average weight of the mats. 

** "Unit Information Sheet" (attached) 

Percentage of fines (taken from last stack test) is 8.00/6 



DRYER TESTING ( WOOD 
TOMAHAWK WI Testing Date 7/12/95 

I 

Pollutants Testing For: CO, NOX Total Test Hours: 3.00 

M M o i s t u r e  Content of Wood Flakes After Drvinq 

FACE DRYER PRODUCTION RATE (55%) 

Ibs of Drver Production per Hour 

C. CORE DRYER PRODUCnON RATE (45%) d 1 Ibs of Dryer Production per Hour 

@). 27 

6.50% 

15.730 

12.870 

.2 

3727 

- 7 

19.380 

2.769 

1.38 

8600 

23.81 

- 81 7 

237 

1-28 
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CORE DRYER FUEL BURNING RATE 

Fuel Calibration (lbs Der Count) 

Total Counts Durina Testina (From 7am - 2om) 

Hours Durina Testinq 

Ttl. Ibs of Fuel Bumed Durina Testina (El'E2) 

Ibs of Fuel Bumed per Hour (E4/E3) 

Tons of Fuel Burned per Hour (E5/2000) 

Estimated mmBTU Input per Hour (E5*E7)/1 .OOO.OOO 

Averaae Inlet TemDerature (Fahrenheight) 

Averaae Outlet Temoerature (Fahrenheiaht) 

Estimated BTU Content per Pound of Dry Fuel 

- 

F.) TOTAL DRYER61 FUEL BURNING RATE 

Estimated mmBTU Input per Hour (D8+E8) 

- 5.8 

2533 

z 
14,691 

2.099 

- 1.05 

8.600 

18.05 
- 884 

228 

41.86 

. - 
. .  
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PRODUCTION EFFICIENCY 

I PERMIT PRESSLOAD 
LIMITAT" 
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LOUISIANA - PACIFIC CORP. 
TOMAHAWK WI 

Crew: c/ 
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EMISSIONS TEST 95 
E-TUBE READINGS Date: 3 -  l2 -75 -  - 
TOMAHAWK WI Employee Recording Data: 

TAKEN EVERY THlRlY MINUTES 



. .  

UNITINFORMATION SHEET 



BOARD WEIGHTS IN TONS 

TOMAHAWK WI 

GEKA ON BARK JULY 12,1995 

1 Hours durina testina (military) 

2 Pressloads durina testing 

3 Mats Der Pressload 

4 Finished Product Boards Der Pressload 

5 Weiaht of Mats luntrimmedl' 

6 Weiaht of Finished Product Itrimmew 

7 Trim Percentage 

8 Thickness Averaae 

9 Pounds Der cubic foot (averaae) 

4.67 

- a3 

- 8 

- 32 

111987 

102740 

8.26% 

0.432 

38.62 

2 
/'Using figures from July's density formulation sheet. 

Percentage of fines (taken from last stack test) is 8.0% 



THERMAL OIL HEX TER (GEIol) 
TOMAHAWK WI /Testing Date 7/12/95 
I 

Pollutants Testing For: CO, NOX 

Test Time: Start 19.55 Stop 20.55 Total Hrs. 1 .oo 

Total Test Hours: 3.00 

TestTime: Start 21.10 stop 22.10 Total Hrs. 1 .oo. 

GEKA FUEL BURNING RATE 

Tons of Fuel' (wet) 

Pounds of Fuel (wet) 

Hours Durina Data Collection (All of Second Shift1 

Pounds of Fuel (wet) Burned per Hour 

Moisture Content of Fuel' IAveraae) 

Pounds of Fuel (drv) Burned per Hour 

' 

Estimated BTU Content of Drv Fuel o e r  Pound 

Estimated mmBTU Input per Hour 

Tons of Drv Fuel Burned Der Hour 

41.400 

- 12 

3.450 

40.35% 

2.058 
.. 

m 
18.52 
1.03 
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I GEKA REPORT . 

I gekar 



EMISSIONS TEST 95 

a 

Date: ‘7- 1 2 -  4 s  
THERMAL OIL HEATER DATA SHEET Employee Recording D a t a  I 

stktstdt 



BOARD WEIGHTS IN TONS 

TOMAHAWK WI 

PRESS JULY 13,1995 

1 Hours durina testing (militawl 

2 Pressloads dUnnQ testing 

3 Mats Der Pressload 

4 Finished Product Boards Der Pressload 

5 WeiQht of Mats (untrimmed)' 

6 Weiaht of Finished Product (trimmed)" 

7 Trim Percentaae 

8 Thickness Averase ** 

9 Pounds per cubic foot laveraae)" 

10 F P O  er hour (A vu. from 7 :OOam to 3:000m less 1 hr.1 

I 

* Taken from conveyor scale tapes using every ninth board for an 

average weight of the mats. 

* "Unit Information Sheet" (attached) 

Percentage of fines (taken from last stack test) is 8.0% 

... 



TOMAHAWK WI 

Test Time: Start 13.35 Stop 14.35 Total Hrs. 1 .oo 
I 

Testing Date 07/13/95 

I Pollutants Testing For: CO, PM 1 Total Test Hours: 3.00 I 

Test Time: Start 9.15 Stop 10.15 Total Hrs. 1 .oo 
Test Time: Start 11.05 Stop 12.05 Total Hrs. 1 .oo 

Ibs. of Dtver Production per Hour 

Weiaht of Finished Product (trimmed) 

PLANT PRODUCTION RA TE 

7am to 3om less 1 hour downtime) 

duct oer Hour [No. 41NO. 1) 

Hour (No. 5 I20001 

RESIN &WAX USAGE 

7am to 2:30pmJ 

testina 100% Solids ) 

2XjQQ 

174758 

- 7 

m 
9 8 4 .  

152.205 a 
m 

5 ESlN & W  AGE A I DP D C T  

Percentaae of MDI resin used durina testing 

Percentaae of Liauid Phenolic Resin used durina testina I 10 0% Solids 1 

Percentaae of wax u sed durina testina f 1 00% Solids 1 

0.92% 

2.33% 

0.83% 

QQ. 44 1-50 
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EMISSIONS TEST 95 
RESIN & WAX USAGE 

TOMAHAWK Wl 

READINGS 
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APPENDIX J 

PROCEDURES 



Method 3A-Determination of Oxygen and Carbon Dioxide Concentrations in Emissions From 
Stationary Sources (Instrumental Analyzer Procedure) 

1. Aoolicabilitv and PrinciDle 

1.1 Applicability. This method is applicable to the determination of oxygen (OJ and carbon dioxide 
(CO,) concentrations in emissions from stationary sources only when specified within the regulations. 

1 .2 Principle. A sample i s  continuously extracted from the effluent stream: a portion of the sample 
stream i s  conveyed to an instrumental analyzeds) for determination of 0, and CO, concentration(s). 
Performance specifications and test procedures are provided to ensure reliable data. 

2. Ranee and Sensitivirv 

Same as Method 6C, Sections 2.1 and 2.2, except that the span of the monitoring system shall be 
selected such that the average O2 or CO, concentration i s  not less than 20 percent of the span. 

3. Definitions 

3.1 Measurement System. The total equipment required for the determination of the 0, or CO, 
concentration. Tne measurement system consists of the same major subsystems as defined in Method 
6C, Sections 3.1.1, 3.1.2, and 3.1.3. 

3.2 Span, Calibration Cas, Analyzer Calibration Error, Sampling System Bias, Zero Drift, Calibration 
Drift, Response Time, and Calibration Curve. Same as Method 6C, Sections 3.2 through 3.8, and 3.10. 

3.3 Interference Response. The output response o i  the measurement system to a component in the 
sample gas, other than the gas component being measured. 

4. kteasurement Svstem Performance Soecifications 

Same as Method 6C, Sections 4.1 through 4.4. 

5. Aooaratus and Reaeents 

5.1 Measurement System. Any measurement system for 0, or CO, that meets the specifications of this 
method. A schematic of an acceptable measurement system is shown in Figure 6C-1 of Method 6C. The 
essential components o i  the measurement system are described below: 

5.1.1 Sample Probe. A leak-free probe, of sufficient length to traverse the sample points. 

5.1.2 Sample Line. Tubing, to transport the sample gas from the probe to the moisture removal 
system. A heated sample line is not required for systems that measure the 0, or CO, concentration 
on a dry basis, or transport dry gases. 

5.1.3 Sample Transport Line, Calibration Value Assembly, Moisture Removal System, Particulate 
Filter, Sample Pump, Sample Flow Rate Control, Sample Cas Manifold, and Data Recorder. Same 
as Method 6C. Sections 5.1.3 through 5.1.9, and 5.1.1 1 ,  except that the requirements 10 use 
stainless steel, Teflon, and nonreactive glass filters do not apply. 



5.1.4 Gas Analyzer. An analyzer to determine continuously the O2 or COz concentration in the 
sample gas stream. The analyzer shall meet the applicable performance specifications of Section 
4. A means of controlling the analyzer flow rate and a device for determining proper sample flow 
rate [e.g., precision rotameter, pressure gauge downstream of all flow controls, etc.) shall be 
provided at the analyzer. The requirements for measuring and controlling the analyzer flow rate 
are not applicable if data are presented that demonstrate the analyzer is insensitive to flow 
variations over the range encountered during the test. 

5.2 Calibration Gases. The calibration gases for CO, analyzers shall be CO? in N, or CO, in air. 
Alternatively, CO~SO,, OJSO,, or OJCOJSO, gas mixtures in N, may be used. Three calibration 
gases, as specified Section 5.3.1 through 5.3.3 of Method 6C, shall be used. For 0, monitors that 
cannot analyze zero gas, a calibration gas concentration equivalent to less than 10 percent of the span 
may be used in place of zero gas. 

6. Measurement Svstem Performance Test Procedures 

Perform the following procedures before measurement of emissions (Section 7 ) .  

6.1 Calibration Concentration Verification. Follow Section 6.1 of Method 6C. except if calibration gas 
analysis is required, use Method 3 and change the acceptance criteria for agreement among Method 
3 results to 5 percent (or 0.2 percent by volume, whichever is greater). 

6.2 Interference Response. Conduct an interference response test of the analyzer prior to its initial use 
in the field. Thereaiter, recheck the measurement system if changes are made in the instrumentation 
that could alter the interference response (e.g., changes in the type of gas detector). Conduct the 
interierence response in accordance with Section 5.4 of ,Method 20. 

6.3 Measurement System Preparation, Analyzer Calibration Error, and Sampling System Bias Check. 
follow Sections 6.2 through 6.4 of Method 6C. 

7. Emission Test Procedure 

7.1 Selection of Sampling Site and Sampling Points. Select a measurement site and sampling points 
using the same criteria that are applicable to tests performed using Method 3. 

7.2 Sample Collection. Position the sampling probe at the iint measurement point, and begin sampling 
at the same rate as used during the sampling system bias check. Maintain constant rate sampling (i.e., 
c 10 percent) during the entire run. The sampling time per run shall be the same as for tests conducted 
using Method 3 plus twice the system response time. For each run, use only those measurements 
obtained after twice the response time of the measurement system has elapsed to determine the average 
effluent concentration. 

7.3 Zero and Calibration Drift Test. Follow Section 7.4 of Method 6C. 

8. Oualitv Control Procedures 

The following quality control procedures are recommended when the results o i  this method are gsed 
for an emission rate correction factor, or excess air determination. The tester should select one Of the 
following options for validating measurement results: 



8.1 If both 0, and CO, are measured using Method 3A, the procedures described in Section 4.4 of 
b\ethod 3 should be followed to validate the 0, and CO, measurement results. 

8.2 If only O1 is measured using Method 3A. measuremenu of the sample stream CO, concentration 
should be obtained at the sample bypass vent discharge using an Onat or Fyrite analyzer, or 
equivalent. Duplicate samples should be obtained concurrent with at least one run. Average the 
duplicate Orsat or Fyrite analysis results for each run. Use the average CO, values for comparison with 
the 0, measurements in accordance with the procedures described in Section 4.4 of Method 3. 

8.3 If only CO, is measured using Method 3A, concurrent measurements of the sample stream CO, 
concentration should be obtained using an Orsat or Fyrite analyzer as described in Section 8.2. For each 
run, differences greater than 0.5 percent between the Method 3A results and the average of the 
duplicate Fyrite analysis should be investigated. 

9. Emission Calculation 

For all CO, analyzers, and for 0, analyzers that can be calibrated with zero gas, follow Section 8 of 
Method 6C, exiept express all concentrations as percent, rather than ppm. 

For 0, analyzers that use a low-level calibration gas in place of a zero gas, calculate the effluent gas 
concentration using Equation 3A-1. 

Where: 

- - 
= - 

Effluent gas concentration, dry basis, percent. 
Actual concentration oi the upscale calibration gas, percent. 
,\ctual concentration oi the low-level calibration gas, percent. 
Average of initial and final system calibration bias check responses for the upscale 
calibration gas, percent. 

C, - Average oi initial and final system calibration bias check responses for the low-level 
gas, percent. 

- 
C - Average gas concentration indicated by the gas analyzer, dry basis, percent. 

IO. Bibliography 

Same as bibliography of Method 6C. 



Particulate Loading and Emission Rates 

The particulate emission rates were determined per EPA Methods 1 - 5,  CFR Title 40, 

Pan 60, Appendix A (revised July 1, 1992). In this procedure a preliminary velocity profile 

of the gases in the Flue is  obtained by means of a temperature and velocity traverse. On the 

basis o i  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 glasslined 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 all 

controls required for operating the sampling train. 

Particulate samples are collected is follows: The sample gas is  drawn through the 

sampling probe isokinetically and passed through a +inch diameter Celman Type NE glass 

fiber filter where particulates are removed. The sample gas is then passed through an i c e  

cooled impingei train and a desiccant-packed column which absorbs remaining moisture. 

The sample gas then passes rhrough 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 atrached 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 rest point maintaining isokinetic samplingconditions. Nomographs are used 
for rapid determination of the sampling rate. 



Particulate Loading and Emission Rates 

When sampling i s  complete the filter is  removed with tweezers and placed in a clean container. 

The nozzle, pitot tube 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") i s  noted and the rinse i s  transferred to a tared 120,cc porcelain 

evaporating dish. At this elevated temperature 

condensation of atmospheric moisture is prevented. The acetone-free sample is  then dried at 105 "C for 

30 minutes, cooled in a desiccator over Drierite, and weighed to the nearest 0.01 mg. The filter sample is 

transferred to a 6 inch watch glass and dried at 105 "C for two hours. The filter and watch glass are then 
cooled in a desiccator and the filter weighed to the nearest 0.01 mg. All weighings are periormed in a 

balance rmm where the relative humidity is  maintained at less than 50%. Microscopic examination of the 

samples is  performed i f  any unusual characteristics are observed. The weight of the acetone rinse blank i s  , 

subtracted from the samples. The Drierite column is  weighed on-site and the water absorbed by the Drierite 

i s  added to the condensate to give the total amount of absorbed water. 

The acetone is  then evaporated off at 97 - 105 OF. 
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rule is !o provide the States wilh a 
m h o d  for me~suring (3% 
EFFECTIVS DATX Decemher t i .  19%. 
moREssEs: ?ac:k3round Information 
Docrxen:. 'The Backg:ound L-~fomation 
Documant firr the promulgated test 
metho2s Bag be obtained ?urn Candace 
Sorre!l G: Feler T q V e s ~  M%lS. U.S. 
EpX. Xe;e;;?b Trtangle Park. North 
Camiina Z ~ U .  te!e$.ono amber ( S W )  
SI-IW. F:sase refer :o 'Su;omary Of 
ccnmez:; and Responses for Stethod 
20::' 

Cockat. 30d<2t No. A-So-43. 
contxining rs:rrials ;alevant to lhir 
d ~ ~ a k i n g .  is availabie lor public 
inspecdon ai2 copyinq between e30 
a.m. to 12 %on acd 1% to 3:30 p a .  
Mondily 'hratigh Friday, at =A's Air 
Dock: Sectizn Watemds Mall. mom 
MI%?, 1st Floor. Gallery I. 401 M Street 
SW.. Washingon. DC XWO. A 
reasonable fre may be charged for 
cop>ing. 

Can6ace Sorr~ll or Peter Westlin 
h i s s i c n  hkasunment Branch &UJ-191. 
Technical Suppon Civtslon. U.S. 
Er~vironmenial Frotedon Agency. 
Research Trianqle Park Xorth Camlina 
m?. teieptcne number :%9) 541-10&1. 
SUPPLEMWSARY iWFO*Ymatc 

1. The Rirlemakins 
The EPA is proposing to add a method 

lor measuriq C W  emisaiona to 
appendix M in M Cm par. 5 1  to provide 
a metSod k a t  Statea can use in their 
Slate hplemeritafion phxcr. 
II. public P&cipaticm 

The 0 p p 0 d t y  to hold a public 
hearing on November 1 1990 at 10 am. 
was przseil!ed in the proposal notice, 
but no one desked to make an ornl 
prexntsr;on The phl ic  comment 
cerini- we3 >om October 1z lffxl to 
Decmber 17,1990. 
LU. Si+E.cant Commsot~ a 4  Changas 
to the ? ? O d  Rd-8 

Six ccmmezt ledex were received 

FOR N R M E R  IMFORUATION COWTAET- 

from the pmposal rulemakin& A 
deeiled diswsion of these scmr;lents is 
cmtainad in the baciyoucd document 
xetled "E.xmmary of Corunen% asid 
2eypo;wes 5x Method 202" which is 
referrec! to in 'Je A!XXES.SES section 
of ttrii preGble. T3e mafor cements 
raised in %.%e lrnem and tha Agency'3 
response:, follow. 

One commenter auggesb that EPA 
Seremine the chemical composition of 
!he materiel collected in the saapling 
cain to verifv that it will form ambient 
candm3ible;. 

The EPA believes that material will 

candensation or dissolu~ioz. Dissolved 
gases will evaporate duicg analysis and 
*.vi!Iaot be neasu:?d unless the p e s  
react to form a solid or !i& w%le they 
are in solu~on. The EPA has h i d c e d  
hiehod 202 to pr?.;ent lh fcmarion of 
rea::ion materiais from 'issohd gases. 
The E?.% believes tha: an). r e m a i ~ q  
ma:erial collec:.'d znd zieasured by 
blethod 202 repr%ecllr Lte material &at 
would condense in the anbien: air. 
Addircnal analysis of chcmical 
composition is not secrssa?. 

that the mahod may collec: some 
oortion of the scifur diaxide 1SG1 as 

Another couzen:  :aises the concern 

. ~. 
~~ 

ccndensible. 
The dissolution of SO. in wa:er 

does EO[ lead inmediately to the 
formation of suifu.-ic acid (&SO,). 
but tends to !ower the solal'on pH. 
which further inhioits d a t e  or 
&SO, formation. The method 
includes a purgir.. prncadure wEch 
effectively removes SCh &fore 
significant oxidation OCCCIS. ."lo 
additionai rrvisions are necessary. 

The commenter feeiiu h a t  if EPA is 
allowing Z/iethoc ZJZ to be used h 
ccntuncdon with Method Un or UnA or 
another dry catch pmcedm :O 
d e w n i n e  the total F4L  
measure men^ the combined me2xoda 
skiodd be tested for precision. 

The imprecision auodr!ed With 
combining M e t i d  202 ~ i ! h  MetEcd 201 
or ZDZA or any o&er dry catch 
oroce2ure is not additive becawe each 
train pmvirbs a separate measurement 
Since the total precision arsodated with 
thd combined methods zamct be larger 
than the !east precise sampling mehod. 
a precisionevaiuation o i a  combined 
saspling system is unnecessary. .\ cnmmester suaes- that EF'A add 
specific laqmge :o the applicability 
secdon of the method s m n q  that 
Method ax? w m o t  be m d  cn wet 
souryes. He notes ea t  X e t k d  II is 
excluded hs u e  OJ. wet source% and 
Methods 201 and XIA are not 

an ~wxack 6 e r  is not recommended for 
we! sources. a d  such z stateaent has 
been added to the spplicabdi?. 
Xirwever. a hea!ed Mehod 5 51ter could 
3e wed in Mebod 202 uutead a i  the i?- 
stack Z!er which wm!J allcw 
applicanon to wet sources. 

One cammentcr ragaesu that EPA 
dearly state k a t  %:e;hcd % should not 
he used !or asseiimg cm?Uance with 
emission hie  set cn h e  besb of data 
deevid  h m  a diiierent xeasurement 
appmac i  

The E?A aq%s  t\at a violation must 
be shown UY &e 5; ;MIMCI. by means 
af meamremeno ma22 with the 

sp7licable !est me!hod. Once such a 
showing is made. however. section 
113(e) of the Clem .Air Act allow3 rkp 
Agency :o :ely an any cedible wider 
including evidence other L"a.7 thF 
applicable rest method. to cstabl. A 
duration of the period of no::zi;my?!ia: - 
for CTe p~xposes c i  assessizg a ;-mi' 

A cornmentdr beiieves %at h e  ss:.,- 
collection effiaency and method 
yecision may be affected by t\e 
sampling conditions suc'. as k p i q e  
temperature and sampling flow =!e -. 
the method should address !his 
pcssibili?j. 

The S A  apees that the 0 3 ~ ~  or' 
material in the sample gas may a 6 c i  
collection efficiency. For example. a 
field denonszation of .Lfethod 3 2  z 
oil-fired boiler resulted in about ;5 
percent impinger collection efiidenc:: 
'fhitl collection effiaency an be 
improved Hi.;& &e addition of a sec 
FJtei place between the second anc 
thiid impinger. This option bas beer. 
bnduded in *e method wi& a 
discussion of ap2licability. 

The cornenter  feels the 1-hour 
nitmgen (3 2) purge is too !onq. He 
believes >\e mZlOrity of the is 
removed in the i int  few minutes. i 
suggests the method be revtsed to 
reduce the puqe h e  in conjunctic: 
with maintaining the sample under 
condi~ons and analyzing it w 
horn. 

The P A  does not agree with ;eC 
the purge rime. Laboratory rests ha 
shown that a I-hour purge time is 
necessary to ensure the adequate 
nmoval of SCh &om the &pinger 
3olution. 

Another commenter 3uggesu d 
mehod should be revised IO P* 
for ammonium d f a t e  ( ( N t l b S )  
d ihyhe  and other conduwible 
paniculate matter fonned in h e  
sheam due to ammonia [=I b. 
used to enhance the e6idency of : 
conml device. 

conder~ible pa*date matter f 
tire gas s team due to ML iniecti: 
emitted to the atmosphere. The 
believes that cocderuible P d C  
met:er emitted from the soutce 
be as such even if it is a 
of a pollution-conhol terbnique ne cocunents suggests t,k! 
corsider an altezative !o MeC 
consistent with the hfonhPal h:: 
ne Ef;% investigated the 

eseectiveness o f a  cUomf0m-e 
extraction during the method 
development phase. The c 3 
aher  was not as effective - L'- 
in removing organic ma:esiab; 
h e  chlomZom-ether prorrdu- 

The EPA does not a p e .  
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fad be Sccegtable fer o.-.,e:ic 
ext-.dction. The nathod t a s  been revised 
:a zllc.:r a chiorofor.-ether 2xrrac:ion 

T!x Cirznenter susports :he exclusioa 
of a.:.ccci~um ch!cr.de as n condensible: 
hc:ve.;er. ke zxprzsres c o x e 3  aboxt 

Tke S* p q e  removes SO, before 
sipiscan: oxidation occurs. If .% is 
7:eser.t ii: the flue gas. the (irXkS0. 
fomed k the inpingen would not be 
c=ur.ted as a condensible. although the 
&SO.. which reac:ed with .%.would 
be ccunted as a condensible. Method 
1'32 ccrrecrs !or the Mi, by measurins 
h e  su!fa!e using an !C analysis acd 
szb~-ac5~;,:9 out <'.e Esmoniun  !on 
[?X-]  =ass. 

?he commenter agrees that the 3% 
added duri;ig tha &-ation should be * 
xhtracted from &e Gqal weight. 
However. he dozs not agree with addiq 
baA in the water remdied by *e add- 
base x.sc5on. 

Because &SO. is hygmscopic the 
&jO. mass found in the atmosphere 
wcdd have the water ardched to it. The 
a e t h d  has been :evis+d :o dIow the 
xource :o correct for only the h i -  or fcr 
to". X-L- and water as an option- 
de;en&g on &e basis for Lie 
regAation 
;i. Docker 

The dockst is an organized and 
coz?lete LIe of all the infornation 
sEbmirted :o or otherwire considered by 
Z.4 in the development of this proposed 
.x!e!mki!ig. The prindple purposes of 
h e  docket are to: (1) Allow interested 
par im to identify and locate documenb 
so k a t  they can effechvely participate 
in t i e  demaking process. and (2) sene 
as the record in case of judicial review 
except for interagency review materials 
(Section 3Ui(d](7](A]). 
B. Offie ofhfanqement and Budge! 
R d e w  

Under Execitive order L?Z9l. EPA 
mzst judge whe&er a regdation k 
"majo:" ar.d therefcre. subject 10 the 
mqtixxent of a regulatory impact 
arialysis. This N i e r n a k i g  would not 
rwi: 
?sects 3et forth in Section 1 of & e n d -  
as groun& for finding a "sajor d e . "  It 
v;iU neither have an annual effect on the 
economy of S1W million OT more. nor 
vd! it result in a major incease in cosu 
0: prices. There will be no sigrifrcant 
adverse eifecu on cornpetition 
empioyment. invesmenr productivity. 
innovatioz or on fhe ability of U S -  
based enterprises to compete with 
foreign-based enterpises in domestic or 
expor: markeu. This miemakuq was 
s:blr.i;:ed 10 *.e Office oi Management 

;yl.:. .-LL ? i a m i r ~  ix the imphgers. , 

._ 

any of the adverse economic 

d 9x!gt.c ;OsE] for redew as 
requirec by E..emti\.e Order 123% 

C. R::?z:c:xy ZdxiSi3:y  Act 
c:.?T;::=x2 . 

Pursuxt  to %e pmvidoru of5 U.S.C. 
6Cj(tl. I hereby certCv * h t  rhi attached 
=!e. if pnm-!ga!ed -will not have any 
economic impact on i na l l  entities 
becaae  20 additicnal cosb will be 
klC*=d. 
This d e  does not contain any 

i d o m t i o n  uhctior. requiremenb 
j;i'c;ec: to OAB review under the 
PaperNork Rediction Act of 1960. # 
U.S.C. 3501 et sr?. 

Cated: DeirnLe: 0.1991. 
F. H e w  Ha- II 
.4c::.?3 .+i.5xsm-c 

List of Subjedr in Jo (3I( Par! 
Arhinistrative practice and 

pFxedure. 
Air poiiG~on control. 
Carion Monoxide. 
Inteygcve.mental reladons. 
Leia. 
Siirogen dioxide. 
Czane. 
Ph3cdate  macer. 
Reporo,?g acd recodkeeping 

reouemenu. 
S L ~  Oxides. 
Vo!atile Orzanic Comooundn 
The EP.4 &en& titleha cbapter L 

pa;: 51 of tie Code of Federal 
Raguiations as follows: 

PAiiT 5 I-rAMENOEDI 
1. The aubor'.? dtation for part 51 

conhues IO read as follows: 
Au&ority kction 110 of rhe Uean Air& 

as amended (42 U S C  74101. 

Z Appendix M. to part 51 Table of. 
C o n m u  k anended by a* an entry 
to =ad an followx 
M e ~ ~ D e ~  of 
Condenaibie psr(iculste Fmidons Fmm 
stalimaly sa- 

3 . 3  adL-4 Method so2 to Appendix 
M to ?art 51 to read as follows: 
Mathod Zm--tasuninatiun d Caahsibb 
Par;plLP Eni3.w Inma Sht looy  
SoUTca 
1. AjpIicaSiIit~ md P.+apli 
1.1 Appilcability. 11.1 This method 

a;plies to thc determination ai andenrible 
particulate a l t e r  [GM] cmirsiolu horn 
r taemary sources. It in i n t d  to represent 
condensible matte: as murial that 
condemn after p u s k g  ~~ a BItm nnd 
as measured by t!5a method [NOIS The Biter 
catch can be u u l p d  awrding m fkc 
appropriate method]. 
1.1.z Tail method may k used in 

cooiunclon wih Method all or rmA if the 

amkes a= gisss.linel. Usin8 Metkod 332 in 
c=niun:ion with Mehod M o r  rmC ody 
k c  k:icgcr cmClpra2on snd analysii 
i i  adLTs3ed by :his merhod TSc snmple 
rain opention %XI h n t  end recovery and 
Method analysis 291 h a 3  ar be ZotX mnduc:ed accordiq :o 

mensure s a i e n s l  r!a: condenses other 
:emper~rms ti' 1:eclfy;ng t!xe Blter and 
?robe :emperaIu==. A heatrd Method 5 nu:- 
oi-stack Sker nay be used instead of b e  in- 
stack filter to dele-e conderuib!e 
ei iss iuns at wet sources. 
12 findpie. 1 2 1  The =I is coilened 

in the im:inger partion of a Method 17 
[appm&x ;C 10 Cm pan BO) :ne ss=plinq 
ZaLa The IP.pin3er carrtents are i m m d s t e l y  
; w e d  a%r .he run with cihoqen (,XI to 
m m v e  dissaked vIur dioxide (SEX] gases 
h r n  he in.plrjer ccntenu E e  impinger 
solutan is h n  u h c t e d  u4* msthykne 
dlonde LMeCLI. The organic and a q w -  
fracioar are then tnken IO dryxess a d  the 
residues weigi.ed. The local of borh hcr ioru  
=?manu the CTM 
1 1 2  E e  potential for low collection 

effiaency exist a: oil-fucd Sailen. To 
improve the collecton e&enr/ at & e x  
rype of sources. an additional Blter placed 
berwren h ~ a w n d  and t h i i  k?iqs b 
recommencd 
1 ?,-X~SIO.~ m d  he~femf iu  

Precision ; h e  preuion based on 
method devt!opztnt tests at n ail-irrd 
boiler and a catalytic cracker we- 1 X i  end 
4.6 p e x c n L  respemively. 
!x Interference. Ammonia. In MUM 

lhst  we m o n i a  injenfon as a crmhol 
e a q u e  !or t y b e n  chloride WCf1. fke 
ammonia interfcru by macring with HCI in 
the gas iream tu fmm ammonium chloride 
(XKC, ]  w S d  would be m e d  u (91A 
The sa@e may be aealvzed for &hide and 
.be eqcivden: amount of M!.m can be 
subcaned from the (IPM w@L However. if 
mc: h to be counted M G?M the inargapic 
h c r i o n  &odd be ukcn m near clrjneu Pes8 
thaa 1 ml liquid) in the oven and thm 
d o w e d  m ur dry a: ambient tempnnrro to 
preven: any m C 1  horn vapondng 

ZApPm-  

17. section ZI. with the foUoWng m p t i o n a  
noted below (see F i i  mZ-11. Note: 
Mention of zade names or spec5c Frnductx 
does not cmdmte endonecent hy Ep.4. 

3.1.1 l?e pnbe extm-io- shail ';s &ss- 
k.ed or Teflon 
3.1.2 Both the h: and rennd impingen 

SUI be ai  h e  Creenbq-Sdh d c l i p  with 
the standard tip. 
3.11 rut 9 - h  train g i a r s w a ~  h& be 

pficr m the test with map and tap 
water. water. md rinsed uairq tap ye'. 
water. acstone, and f indy .  MeCL It 11 
izpo-r to umpletely remove all ii!icone 
v a s e  from MU that will be txposed to the 
MeCL dunng inmp!e recovery. 

3 2  sample Recovery. Same as in Method 
17. secnon tt with the foUowi.lg additiona: 

7 2 1  N, %e Line. hen mblna and 
fitlings capable of deliveriq 0 Lo 28 v.1 
min of & gas to the impingcr cain from a 

1.1.3 This method may aka be modiiied to 

LI 

3.1 Sampling Train Same u in hhthod 



standard gns cylicder (w Fiqurc m-2). 
Standard 0.95 an (4-inch] plestic tubing and 
u.mprcssion fi!?:ngs in conjuxuon with an 
ndjuitable pressure regulator and neeile 
valve may be used. 
3.2.: Rotar-eter. Ca;ab!e of .Ircas&g 

gns flow at P !ite-!nkn. 
3.3 Analysis. The :dlowuing equiamenl is 

ne:essary in addition to that listed in Method 
i7. section 21: 

u . 1  Separatory FunzcL Glau. 1-li:er. 
31.2 Weighing T i  WmL 
12.3 Cry Equipment Hoc plate and oven 

3.3.1 Fipets. 5-m!. 
12.5 Ion C l m m a t o p p k  Same a s  in 

with temperawe conaDL 

Method 5F. S t r i m  :I.& 

1. Reqena  
Unless otl.r..wisc udica:+d ail reagents 

must conform :o *e 1pecikItioN 
ritablbhed by kc C o d a e c  an .Ua!ytid 
ReagcntJ of the . h e r i m  Chemical SoaCV. 
%%ere such specifkutionr are MI a v d a b k  

section 3.1. m A  the adCtion a! deionized 
distilled water to confotm ta tha American 
%dew for Testinn and M ~ t e d a  

the beat available @dl 
4.1 Samplinq. &ma as in Method 17. 

Sped'cation D I<?;& Type nand the 
omittance of section 3.LI  

17. section 3' wirn h e  foollowing additions 
42 Sample R~csvey .  Sues a i  in Method 

c.1 N. Cas. zem S. Sas at &L+w 
j x a s m s  high er.mlugf 'J provide a flow of P 
litera, nin !or I hour lhmrrsh the smpl ing  
tam. 

4 2 2  Methylene Olnrida ACS mda. 
B l a h  shall be ~n pnm m use md only 
methylene cirionde wb law blank values 

Frcent) shall b e d  
~ 2 ' 1  
4.3 

4.3.1 Methylsne Cliondc S u e  u sesdon 

42.: & n o u u n  Hydroxide. 

4 2 2  Water. Same as in rcctim CL 
41.4 Phenolpbthrlrin Ths pH indlcalm 

Water. Same M iu amtion 41 
h l y r u  h e  as in Method I?. 

accnx 3 2 .  wilh k c  foilo*nng addihonr: 

42L 

Concenwted (Ica .W &%!.OH 

dunon. am pcfcent UI 50 paccnt U O L  
5. Pmcedm 

I 1  Ssnp!ing. Sasr M in Method V. 
semon 4.1, wth Ih. foUowiq u.cWoar 

5.1.1 ? l a c  :m ml of water in the Bnt 
fixes unpinqen. 

s.l.2 The UK of uliama -..a in hain 
aascmt!, is cct racommended beaw it h 
" C r y  rolublc m Mcc!. which may mUil in 
sample wnuLrmrutianTQan kpe or nrmiar 
= e m  p a y  be used 10 p d d e  leak-& ~ ~ 

coMu3onJ  ben*ecn #lcurrarr. 

27. sccfion 4 2  with 'he addition of a post-teat 
N. purge and rpeC6C chansn 10 of 

52.1 Clnfurnu 40s. 1. L and 3. !f filter 
U Sample R s a r p y .  Sau.c u in Method u t a  u a d w d  detailed in %thod V.  

lndindual samples M d n c n b e d  below. ~ ~ ~ ~~. 
3 2 1  Post-rest N. Fwge for Sources on L9e adyhca l  data sheet whether l c h g e  

occ-d d m 4  m n s p o n  If s noticeable 
smount of leakage has o c c d  elUler void 
Uie sample or ude methob rubirn ta the 
spprovll of the AdminisPator. In urrrccl the 
finel rodu Measure the Liquid LU COnCamu 
?iJ. 4 ecther votumehcaily 10 =I d o 1  
granmemcally to = O J  #. Remove s 5 . d  
a!iquor rod set aside for later ion 

E.?uthng so.. rNorc This step it 
.-ecommended but it opdonaL With linlc or 
no So. u present in *hc g~ smam ir the 
pH of rmpwer rolunm u grestar than 
4.5. p w j i ~  has bem found 10 tm 
Gnecesiary.) A. soon 01 posribls sRu the 
post.trsr leak check deuch  rhc probe md 
filter h m  the i m p q e r  uain Leave (he ice in 

the 'm.?inSer box to prevent removal of 
moiswe during the purse. If necessary. add 
more i:e during the puge  to maixtak !he gas 
tampsawn below 20 'C Wl* no flaw cf gas 
u;ough the ;!ern p q e  line and 5ftigs.  
a;ta-h it to the k?ut oi the impinper Ciin 
(see Figurr 302-zI. i o  asoid o w -  or undcr- 
preswrking the .*pinger array. slowly 
commence the N, gal now through he l i e  
while simultancausly opening tbr meZer box 
p m p  valve(,). When ruing 5 e  gas cylinder 
p m s m  to p u s h  the p u w  gas thmuah the 
sample win adjust he flow rate to 20 liten/ 
r.. tkmugh the rotameter. When p d h  the 
pyrgc gar rhmugh the sample uain I U ~  the 
meter box vacuum pump. let 'he o&ce 
pressure diiferential io hUr and naintain an 
overflow rate thmugh the mcamrter of leas 
t t a n  2 Literslutin. T h i ~  d gsrantce that the 
S. dei i rey system is operai?rs a1 mater 
than ambient pressure and prevenu the 
possitiiiity of p w i n g  asbienr air [rather h n  
N.1 tsmqb &e impingers. ConMna the purse 
m d e r  these condidom for I hour. checkha 
the rotameter and &i value!s) p u i o d i d ~ .  
g t e r  1 bosx. simul'aneously urn oif the 
deliven and pumping wsUm* 

catch is to be deccrmined as detailed in 

5- Container So. 4 Ihpingcr 

5 . u  Sample H a n d l i i  
1 . ~ ~ 1  Container Nos. I. z and 3. U filter 

alethod 17. section 4 2  

Cacienu). Measure the liquid in h e  first 
-e i n p q e n  to *<thin 1 ml using a dean 
graduated cylizrder or by wciqhing I t  to Within 
0.5 g r u i q  a balance. Record tbe volume or 
re&ht of liquid present to be med 10 
calculate the maiscum antent of the cmurrnt 
82%. Qaantitatively u m i e r  *h liquid into a 
dean sample bottle ($ass m pkt ick  rinse 
*a& impinges and the a.nne~W dasawarr. 
i x lud iq  probe extensioP twice with water. 
m v c r  the linre water. end add it to the 
same sample bottle. Mark the liquid l e d  on 

c 

the bott:e. 
5 u 1  Containu No. 1 IMeCL Riwl. 

Follow the water rimes of each imDiwc.r  and 

chmmafcgrapbic (IC) analysis of iu!fatcr 
[Not= DO nor use this diquot to detcrmme 
ch!ondei since the HCI will be rraponted 
C*q the f i s t  *i:g step: Section a.2 detaik 
e procedure for &tis ma1yris.l 

5.3.21 Extaction. Separate thc o q a ,  
frdeion of h e  sample by addma uecon.  'i 
of Container Xo. 4 (?.lrCI.j to the contents o i  
Cootainer No. 4 ir. a ~mml s rpantoy  
FunncL After mixing. allow the aqceous and 
oqsnic phases to hdly separate. and drain 
oii most of the oganicihleU* phase. Then 
add 75 ml of M a  to he funneL mix well. 
azid &=in a 8  Ihc lower oganic phase. RepcL 
with another 75 ml af MeCL Thir extraction 
should yield about 253 ml of organic catac: 
Each time. leave a smail amount of the 
organiclMeCI. phase in the %paratory funr., 
ensuing that no water ia callectcd in b e  
organic phase. Place the oqanic extract in a 
tared 3X-ml weighing tin. 

5 . 3 2 2  Oqanic Fraction Weight 
Celermination (Oqanic Phase from 
Cmtainu  Nos. 4 and 5). Evauarafc &e 
oganic  excact at mom fempcnOrra wd 
prusure in a laboratory b o d  Followiq 
evaporation desiccate the organic k c t i o n  
fur 24 hov .  in a desiccator containing 
aMy&om calc:um sulfate. Weigh to a 
corntan! weight and ICPOK the resulfs to Lh 
nearest 0.1 mg. 

512.3 Inogaric  Fraction Weight 
De1enninauon (Note: U N&U is to be 
counted as CPbl the inorganic h C 3 O l ,  
should be taken to near drync.s (i-1 tha= 
m! liquid) in !he oven and ken allow to air 
.iq at  ambient tesperaturrlfmdtrpie x i r (  
emisaioa arc sur?ecred. the ~ ~ U I O N  

tiation procedure in section 81 mY - 
preferred) Usim a hot olalr or C@J.leDL 

A 

secton 4.3. 

level of liauid in the confainen and mniVm 
5.32 Container Nom 4 and 3. Noh the 
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S.3.4 h l p n  a i  A a o r r  81mk V . = V o l w e  of nli~uot &en lor IC d p u  

V-=Voi*me o i m c w m c D n t m 5  S M I D I C .  ml. 

removed all HCL Thcrcforr &e mnamlrq 
d o n d e s  rnrasurcd by IC can be ais& to 
be NttC!. and ths wetaht ean !x rubhsctcd IConralnrr 30 81 Sene 9s In Method 77. mL 

v. 
v, - v, m=m. - -.n. Eq. m-2 

7.4 
Conanmoon oiC?hC 

m.-a--m. -- F.4. p?4 
V m ,  

... 100 

ZG sir p q e  ia not u & t i r e  as a N, 
P=W. 
a4 Chlomformirhcr EXl~tich .U an 

a!temaave to the melhylene ailodde 
exmcuon termbed in Knim 5 X 1 .  the 
tester nay apt to cocduct a ~ ~ l o m f a n n ~ c h e r  
extraction Sote: The Chlomiomrethcr was 
not aa eifective as :be S l G  in ?emowq the 
orgamo. but it was k m d  10 k an 
acceptable gganic utraccnnt. C!aiiomform 
and diethylether of ACS mde.  with low 
blank values (0.m prcentl. r.Sall be rued 
Anaiysir of h e  &omform azd diethylether 
blanb ihnU be mnduced according to 
k c a o n  j3.J ?or M&. 
84.1 Add 'he wnlcra  oicantainer No. 4 

10 a 1-d iepamtow h e L  Tken ddd 75 
ml u:cklomfmn to the iunncL mix well. m d  
&in 08 rhc lower ~ g a n i c  ;rhaac. Repcat tuo 
more dme, wifh 75 mi af cialomform Then 
ptrform ' b e  C h U a a d O U S  with 75 ml of 
diethylether. Ris uuaction should yield 
appmximateiy a s i  of oqanic extracdon. 
5 c i  m e .  leave a snail WOUII: of the 
oganiciMeCL phase IC Lie sepuatoqv humel 
e n m m q  +hat no water is arilened in the 
oganic phase. 

8 . ~ 2  Add the wnteno of Conlamer No. 5 

I d e r e :  
m, = amount of OM arllecred on out of- 
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Method 7E-Determination of Nitrogen Oxides Emissions From Stationary Sources (Instrumental 
Analyzer Procedure) 

1 .  Aoolicabilitv and Princiole 

1 . I  Applicability. This method is  applicable to the determination of nitrogen oxides ( N 0,) 
concentrations in emissions from stationary sources only when specified within the regulations. 

1.2 Principle. A gas simple i s  continuously extracted from a stack, and a portion of the 
sample is conveyed to an instrumental chemiluminescent analyzer for determination of 
NO, concentration. Performance specifications and test procedures are provided to ensure 
reliable data. 

2. Ranee and Sensitivitv 

Same as Method 6C, Sections 2.1 and 2.2. 

3. Definitions 

3.1 Measurement System. The total equipment required for the determination of NO, 
concentration. The measurement system consists of the following major subsystems: 

3.1.1 Sample Interface, Gas Analyzer, and Data Recorder. Same as Method 6C, 
Sections 3.1.1, 3.1.2, and 3.1.3. 

3.1.2 NO, to NO Converter. A device that converts the nitrogen dioxide (NO,) 
in the samble gas to nitrogen oxide (NO). 

3.2 Span, Calibration Cas, Analyzer Calibration Error, Sampling System Bias, Zero Drift, 
Calibration Drift, and Response Time. Same as Method 6C, Sedons 3.2 through 3.8. 

3.3 interference Response. The output response of the measurement system to a component 
in the sample gas, other than the gas component being measured. 

4. Measurement Svstem Performance Soecificationz 

Same as Method 6C, Sections 4.1 through 4.4. 

5 .  Aooaratus and Reaeents 

5.1 Measurement System. Any measurement system for NO, that meets the specifications of this 
method. A schematic of an acceptable measurement system is  shown in Figure 6C-1 of Method 
6C. The essential components of the measurement system are described below: 



5.1.1 Sample Probe, Sample Line, Calibration Valve Assembly, Moisture Removal 
System, Particulate Filter, Sample Pump, Sample Flow Rate Control, Sample Cas 
Manifold, and Data Recorder. Same as Method 6C, Sections 5.1.1 through 5.1.9, and 
5.1.11. 

5.1.2 NO, to NO Converter. That portion of the system that converts the nitrogen 
dioxide (NO,) in the sample gas to nitrogen oxide (NO). An NO, to NO converter is not 
necessary if data are presented to demonstrate that the NO, portion of the exhaust gas is  
less than 5 percent of the total N 4  concentration. 

5.1.3 NO, Analyzer. An analyzer based on the principles of chemiluminescence, 
to determine continuously the NO, concentration in the sample gas stream. The analyzer 
shall meet the applicable performance specifications of Section 4. A means of controlling 
the analyzer flow rate and a device for determining proper sample flow rate (e.g., 
precision rotameter, pressure gauge downstream of all flow controls, etc.) shall be 
provided at the analyzer. 

5.2 NO, Calibration Gases. The calibration gases for the NO, analyzer shall be NO in N,. Three 
calibration gases, as specified in Sections 5.3.1 through 5.3.3. of Method 6C, shall be used. 
Ambient air may be used for the zero gas. 

6. Measurement Svstem Performance Test Procedures 

Perform the following procedures before measurement of emissions (Section 3. 

6.1 Calibration Gas Concentration Verification. Follow Section 6.1 of Method 6C, except if 
calibration gas analysis is required, use Method 7, and change all 5 percent performance values 
to 10 percent (or 10 PPM, whichever is greater). 

6.2 Interference Response. Conduct an interference response test of the analyzer prior 
to its initial use in the field. Thereafter, rechedc the measurement system if changes are made 
in the instrumentation that could alter the interference response (e&, changes in the gas 
detector). Conduct the interference response in accordance with Section 5.4 of Method 20. 

6.3 Measurement System Preparation, Analyzer Calibration Error, and Sample System 
Bias Check. Follow Sections 6.2 through 6.4 oi Method 6C. 

6.4 NO, to NO Conversion Efficiency. Unless data are presented to demonstrate that 
the NO. concentration within the sample stream is  not greater than 5 percent of the NO, 
concentration, conduct an NO, to NO conversion ef ic ienq test in accordance with Section 5.6 
o i  Method 20. 

- 1 042294-C:\SThCK\WP\METliOOSSM€TH.7E 



7. Emission Test Procedure 

7.1 Selection of Sampling Site and Sampling Points. Select a measurement site and sampling 
points using the same criteria that are applicable to tests performed using Method 7. 

7.2 Sample Collection. Position the sampling probe at the first measurement point, and begin 
sampling at the same rate as used during the system calibration drift test. Maintain constant rate 
sampling (i.e., 5 10 percent) during the entire run. The sampling time per run shall be the same 
as the total time required to perform a run using Method 7, plus twice the system response time. 
For each run, use only those measurements obtained after twice the response time of the 
measurement system has elapsed, to determine the average effluent concentration. 

7.3 Zero and Calibration Drift Ted. Follow Section 7.4 of Method 6C 

8. Emission Calculation 

Follow Section 8 of Method 6C. 

9. Bibliography 

Same as bibliography of Method 6C. 
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Method 10-Determination of Carbon Monoxide Emissions From Stationary Sources 

1. Princiole and Aoolicabilifv 

1.1 Principle. An integrated or continuous gas sample is extracted from a sampling point and 
analyzed for carbon monoxide (CO) content using a LuTt-type nondispersive infrared analyzer 
(NDIR) or equivalent. 

1.2 Applicability. This method isapplicable for the determination of carbon monoxide 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 integrated sample is to be used. 

2. Ranee and Sensitivitv 

2.1 Range. 0 to 1,000 PPM. 

2.2 Sensitivity. Minimum detectable concentration i s  20 PPM 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 KO,) 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 
ro 3,000 PPM range. For devices measuring in the 0 to 100 PPM range, interference ratios can be 
as high as 3.5 percent H,O per 25 P P M  CO and 10 percent CO? per 50 PPM CO. The use or’ silica 
gel and ascarite traps will alleviate the major interference problems. The measured gas volume must 
be corrected if these traps are used. 

4. Precision and Accuracy 
r 

1.1 Precision. The precision of most NDlR analyzes i s  approximately i: 2 percent of span. 

4.2 Accuracy. The accuracy of most NDlR analyzers is  approximately & 5 percent of span after 
calibration. 

5. Aooaratus 

5.1 Continuous Sample (Figure 10-1). 

5.1.1 Probe. Stainless steel or sheathed Pyrex\t\ 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 adjust flow rate. 

5.2.4 Pump. Leak-free diaphragm type, or equivalent, to nansport gas. 

5.2.5 Rate Meter. Rotameter, or equivalent, to measure a flow range from 0 to 1 .O liter per 
min (0.035 cfml. 

5.2.6 flexible Bag. Tedlar, or equivalent, with a capacity of 60 to 90 liters (2 to 3 ftA3). 
Leak-tesr the bag in the laboratory beiore using by evacuating bag with a pump followed 
by a dry meter. When evacuation is complete, there should be no flow through the 
meter. 

5.2.7 Pitot Tube. Type S, or equivalent, attached to the probe so that the sampling rate can 
be regulated proportional to the stad gas velocity when velocity is varying with the time 
or a sample traverse is conducted. 

5.3 AMlySiS (Figure 10-3). 

5.3.1 Carbon Monoxide Analyzer. Nondispenive inirared spectrometer, or equivalent. T h i s  
instrument should be demonstrated, preferably by the manufacturer, to meet or exceed 
manuiamrefs specifications and those described in this method. 

5.3.2 Drying Tube. To contain approximately 200 g oi silica gel. 

5.3.3 Calibration Cas. Refer to seaion 6.1. 

5.3.4 Filter. As recommended by NDlR manufacturer. 

[ - -  See CFRgaperqubl ication-for-i 1 I usrration-18A 

5.3.5 CO, Removal Tube. To contain approximately 5 0 0  g of ascarite. 

5.3.6 Ice Water Bath. For ascarite and silica gel tubes. 

3.3.7 Valve. Needle valve, or equivalent, to adjust flow rate 

5.3.8 Rate Meter. Rotameter or equivalent to measure gas flow rate of 0 to 1.0 liter Per 
min (0.035 cfm) through NDIR. 

5.3.9 Recorder (optional). To provide permanent record of NDlR readings. 



6. Reagents 

6.1 Calibration Gases. Known concentration of CO in nitrogen (N,) for insmment span, 
prepuriiied grade of N, for zero, and two additional concenoarions corresponding approximately 
to 60 percent and 30 percent span. The span concentration shall nor exceed 1.5 times the 
applicable sourci! periormance standard. The calibration gases shall be certified by the 
manufacturer to be within 2 2 percent of the specified concentration. 

1- ' See_CFRgapergublication_ior_illustration - 19A 

6.2 Siiica Gel. Indicating type, 6 to 16 mesh, dried at 175'C (347OFI 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 Figure 10-1 making sure 
all connecrions are leak free. Place :he probe in the stack at a sampling point and purge 
the sampling line. Connect the analyzer and begin drawing sample into the analyzer. Allow 
5 minures for the system to stabilize, then record the analyzer reading as required by the 
test procedure. (See section 7.2 and 8). CO, content of the gas may be determined by 
using the lblethcd 3 integrated sample procedure, or by weighing the ascarite CO, removal 
tube and computing CO, concentradon from the volume sampled and the weight gain 
of the tube. 

7.1.2 Integrated Sampling. Evacuate the ilexible bag. Set up the equipment as shown in 
Figure 10-2 with the bag disconnected. Place the probe in the stack and purge the sampling 
line. Connea the bag, making sure that all connections are leak free. Sample at a rate 
proportional to the srack velocity. CO, content of the may be determined by using the 
iLIethod 3 inteagated sample procedures, or by weighing the ascarite CO, removal tube and 
computing CO, concentration from the gas volume sampled and the weight gain of the 
tube. 

7.2 CO Analysis. &semble the apparatus as shown in Figure 10.3, calibrate the instrument, and 
periorm other required operations as described in section 8. Purge analyzer with N, prior to 
introduaion of each sample. Direct the sample stream through the instrument for the test period, 
recording the readings. Cneck the zero and span again after the test to assure that any drift or 
malfunaion is detected. Record the sample data on Table 10-1. 



8. Calibration 

Assemble the apparatus according to Figure 10-3. Generally an instrument requires a warm-up 
period beiore stability is obtained. Follow the manukcturefs instructions for specific procedure. 
~ l l o w  a minimum time of 1 hour for warm-up. During this time check the sample conditioning 
apparatus, i.e., filter, condenser, drying tube, and CO, removal tube, to ensure that each component 
is in good operating condition. Zero and calibrate the instrument according to the manufacturer's 
procedures using, respectively, nitrogen and the calibration gases. 

Table ~Gl-Field data 

Comments 

Location 

Test 

Date 

Operator 

Clock time Rotameter setting, liters per minute 
(cubic feet per minute) 

9. Calculation 

Calculate the concentration of carbon monoxide in the stack using Equation 10-1. 

CCO stack - CCO NDIR(l-FCo2) Eq. 1 0 1  

Where: 

CCO stack - Concentration of CO in stack, PPM by volume (dry basis). 
CCO NDlR - Concentration of CO measured by NDlR analyzer, PPM by volume (dry basis). 
FCO 2 - Volume Fraction o i  CO? in sample, i.e., percent COz from Omt analysis divided by 
100. 



10.1 Interference Trap. The sample conditioning system described in hlethod ~ O A ,  sections 
2.1 .Z and 4.2, may be used as an alternative to the silica gel and ascarite traps. 
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Agenda 

A. Performance Specifications for NOIR Carbon Monoxide Analyzers 

Range (minimum) 
Output (minimum) 
iMinimum detectable sensitivity 
Rise time, 90 percent (maximum) 
Fall time, 90 percent (maximumi 
Zero drift [maximum) 
Span drift (maximum) 
Precision (minimum) 
Noise (maximum) 
Lineariry (maximum deviation) 
Interference rejection ratio 

0-1000 PPM. 
0 - 1  OmV. 
20 PPM. 
30 seconds. 
30 seconds. 
10% in 8 hours. 
109'0 in 8 hours. - - 2% oi full scale. 
- 1 % of full scale. 
2% of full scale. 
COI-lOOO to 1, H,O--SOO to 1. 

B. Definitions oi Performance Specifications. 
Range-The minimum and maximum measurement limits. 
Output-Electrical signal which is proportional to the measurement: intended for connection 
to readout or data processing devices. Usually expressed as rntllivolts or milliamps full scale at 
a given impedance. 
Full scale-The maximum measuring limit for a given range. 
Minimum detectable sensitivity-The jmallest amount oi input concentration that can be 
detected as the concentration approaches zero. 



Accuracy-The degree of agreement between a measured value and the true value; usually 
expressed as 2 percent oi full scale. 
Time to 90 percent response-The time intelval from a step change in the input concentration 
at the instrument inlet to a reading of 90 percent of the ultimate recorded concentration. 
Rise Time (90 percent)--The interval between initial response time and time to 90 percent 
response after a step increase in the inlet concenaation. 
Fall Time (90 percent+The interval between initial response time and time to 90 percent 
response after a step decrease in the inlet concentration. 
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; usually 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 concenmtion is a stated upscale value; usually 
expressed as percent full scale. 
Precision-The degree of agreement between repeated measurements of the same 
concentration, expressed as the average deviation of the single results from the mean. 
Noise-Spongneous deviations from a mean output not caused by input concentration 
changes. 
Linearity-The maximum deviation between an a w l  instrument reading and the reading 
predicted by a straight line drawn between upper and lower calibration points. 

Mefhod 10A-Determination of Carbon Monoxide Emissions in Certiiying Continuom Emission 
,Monitoring Systems at Petroleum Refineries 

1, Aoolicabilitv and Princiole 

1.1 Applicabiiity. This method applies to the measurement of carbon monoxide CCO) at 
petroleum refineries. This method serves as the reference method in the relative accuracy test 
for nondispersive infrared (NDIR) CO continuous emission monitoring systems (CEMS's) that are 
required to be installed in petroleum renneries on fluid catalytic cracking unit catalyst 
regenerators [40 CFR Part 60.10S(a1(21]. 

1.2 Principle. An integrated gas sample is extracted from :he stack, passed through an alkaline 
permanganate solution to remove sulfur and nitrogen oxides, and collec?ed in a Tedlar bag The 
CO concentration in the sample is measured specaophotomemcally using the reaction of co 
with psulfaminobenzoic acid. 

1.3. Range and Sensitivity. 

1.3.1 Range. Approximately 3 to la00 PPM CO. Samples having concentrations below 400 
PPM are analyzed at 125 nm, and samples having concentrations above 100 PPM are 
analyzed at 600 nm. 

1.3.2 Sensitivity. The detaion limit is 3 PPM based on three times the s tand4 deviation 
of the mean reagent blank values. 

C42694-C.WACKlWPMEOO%M~.lO 
6 

J -24 



APPENDIX K 

CALCULATION EQUATIONS 



METHOD 2 
CALCULATION EOUATIONS 

. .  
Qa' = 60 A 

4.995 Q& Gd 

I 1 - E, 

4.585 x lo-* PN. _ -  
T, (at?) 

P' 

.. 

'Alternate equations for calculatin_e moisture content from wet bulb and dry bulb data 

032294C:WACK\WPIMEODNEq. I5 
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SYMBOLS 

Cross Sectional area of stack, SQ. FT. 

Cross sectional area of nozzle, SQ. FT. 

Water vapor in gas stream, proportion by volume 

Pitot tube coefficienL dimensionless 

Concentration of particulate matter in stack gas, wet basis, GWACF 

Concentration of particulate matter in stack gas, dry basis, corrected to standard 
conditions, GRlDSCF 

Excess air, percent by volume 

Dry test meter correction factor, dimensionless 

Specific gravity (relative to air), dimensionless 

Isokinetic variation, percent by volume 

Molecular weight of stack gas, dry basis, g/g - mole. 

Mass flow of wet flue gas, LBMR 

Particulate mass flow, LBMR 

Molecular weight of stack gas, wet basis, glg 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, 29.92 IN. HG. 

Actual volumetric stack gas flow rate, ACFM 

Dry volumetric stack gas flow rate corrected to nand& conditions, DSCFM 

Relative humidity. % 



e 

'Ptdb 

Vptd 

AH 

AP 

- 

Y 

P 

Dry bulb temperature of stack gas, OF 

Wet bulb temperature of stack gas, "F 

Absolute average dry gas meter temperature, O R  

Absolute average stack temperature, O R  

Standard absolute temperature, 528 OR (68 OF) 

Total sampling time, min. 

Total volume of liquid collected in impingers and silica gel, rnl 

Volume of gas sample as meamred by dry gas meter, CF 

Volume of gas sample measured by the dxy gas meter corrected to standard 
conditions, DSCF 

Volume of water vapor in the gas sample corrected to standard conditions, SCF 

Average m a l  stack gas velocity, FT/SEC 

Vapor pressure at Tdb, IN. HG. 

Vapor pressure at Txb, IN. HG. 

Average pressure differential across the orifice meter, IN. WC. 

Velocity pressure of stack gas, IN. WC. 

Dry test meter correction coefficient, dimensionless 

Actual gas density, LB/ACF 

03229~.&TACK\WPIMETHODSK-EQ. 15 



iMETHOD 3 
CALCULATION EOUATIONS 

M, = Md (I - EJ + 0.18 E ,  

4 

K-4 



METHOD 5 
CALCULATION EOUA'ITONS 

Vucpm = 0.0472 V, 

z = 0.0944 ( %w) vncllln ) 
P, v, A ,  e (z - B,J 

15.43 M, c, = 
Vnd.4 

(?ti>, = 8.5714 x C, Qld 

03229QC:WACKIWP\MElHODNEQ. 15 
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CUILCULATION EOUATIONS 

METHOD IO 

CO.PPM.DRY = CO, - free, dry, avg (1 - CO,, 4100) 

CO*PPMWET = CO.PPM*DRY (1 - MC/lOO) 

GRJDSCF = 5.0885 X lo4 (CO.PPM.DRY) 

mgldscm = 1.165 (CO.PPMDRY) 

ni = 8.5714 x lo-' (GRJDSCF) (Q& 

2.9857 x Fd (GRJDSCF) 
E =  

20.9 - OL 

where: 

COco2 - free, dv, avg 

- - average of b o  determinations of carbon monoxide on a dry, CO, - free 
integated 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 

"2. d 

'1. d 

- - 
- - 



- - MC 

CO.PPM.DRY = 

CO.PPMWET = 

GWDSCF 

mg/dscm 

m 

Q4.3 

E 

Fd 

moisture content of flue gas on a percent by volume basis 

carbon monoxide concentration in ppm by volume on a dry basis 

carbon monoxide concenaation 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 IN. HG.) 

concentration of carbon monoxide in flue gas on a milligrams per dry standard 
cubic meter basis (60 OF, 29.92 IN. HG.) 

emissions or mass rate of carbon monoxide on a LB/HR basis 

volumetric flow rate of flue g a ~  in dry standard cubic feet per minute 

emission faaor of &n monoxide in pounds of d o n  monoxide emitted per 
million BTU heat input (LB/MMBTV) 

F-Factor of respecrive fuel in ~ I Y  standard cubic feet of exhaust gas'at 0% 
oxygen per million BTU of heat input (DSCFhlMBTzJ) 



APPENDIX L 

SAMPLING TRAIN CALIBRATION DATA 



INTERPOLL LABORATORIES, INC. 
(61 2) 786-6020 

€PA Method 5 Gas Metering System Quality Control Check Data Sheet 

Instructions: 
Operate the control module at a flow rate equal to AH@ for 10 minutes before attaching the umbilical. 

Record the following data: 

in.Hg 6'- ,?7?6 AH@ fcB)c in.WC. Ear press .&%- Y q  

Calculate Y, as follows: 

i f  Y, is  not within the range of 0.97 to 1.03. "the volume metering system should be investigated before 
beginning." 

CFR Title 40, Part 60, Appendix A, Method 5, Section 4.4.1 

01 19954;WACK\WRFORMNJ3? 
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In te rpo l l  Laboratories, Inc.  

(612) 786-6020 

w z z l e  Cal ibrat ion 

Data Sheet 

Date of Calibrat ion:  07-13-95 

Technician: Bob Aschenbach 

Nozzle Number 5-3 

The nozzle is 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. 

1 

Posit ion Diameter 

(inches) 

1 .185 

2 .185 

3 .185 

Average: .185 



INTERPOLL LABORATORIES, INC. 
(6 121 786-6020 

Temperature Measurement Device Calibration Sheet 
Jnit Under Test: 
Vendor /'-h ~9 L; 
Model r f *G  t Serial Number 7 4' 

Oate o i  Calibration 3-31 - 9 C  Technician L 
Method - oi Calibration: POT No. - Xange 0 - ?rGO O F  Thermocouple Type K 

L: Comparison againn hSiM mercury in glass thermomerer using a Ihermostaned and insulated aluminum block designed LO provide 
uniform temperamre. The temperature is adjusted by adjusting the voltage on h e  block heater artridge. 
Omega Model CL-300 Type KThemocouple Simulator which provides 22 precise temperature equivalent millivolt signals. The CL-300 
IS cold junction compensated. Calibration accuracy is  I 0.1% o i  span (2100'R $ 1 degree (for negative tempemures add 2 2 
degrees]. The CL-300 simulates exactly the millivoltage oi a Type K lhermocouple at the indicated temperature. 

I I 

Response of Unit Under 

OF - oif scale response by unit under ten ion  nit in tolerance 
S d w  - 100 nU(460 + 0 
EUnir was not in tolerance: recalibrated ~ See new calibration sheet. 

01 199S-(; : \SlAC:WRFOR,~~33 



Interpoll Laboratories, Inc. 
(612) 7866020 

S-Tvoe Pitot Tube lnsoection Sheet 

Pitot Tube N O S  7 - d 
Pitot tube dimensions: 
~ 

1, External tubing diameter (DJ I 3/6 IN. 

2. Base to Side A opening plane (PA) 

3. Base to Side B opening plane (PJ 

9 #@ IN. 

+ '&o IN. 

AI ianrnent: 

6. B, < 5" % 
7. B2  < 5' 

Distance from Pitot to Probe Comoonents: 

10. Pitot to 0.500 IN. nozzle I 758 IN. 

11. Pitot to probe sheath 3.B IN. 

12. Pitot to thermocouple (parallel to probe) 3, IN. 

13. Pitot to thermocouple (perpendicular to probe) t 7 . c  IN. 

Meets all EPA design criteria thus C, - 0.84 
Does not meet €PA design criteria - thus calibrate in wind tunnel. 0 
CP - - .  

.. 

Date of Inspection: Inspected by: 

CFR Tide 40 Pan 60 Appenidix A Method 2 
5-348 



interpoll Laboratories, Inc. 
(612) 7ai i -am 

Pitot Tube No.& 7 4  
Pitot tube dimensions: 

I .  External tubing diameter (DJ 

2. Base to Side A opening plane (PA) 

3. Base to Side B opening piane (PJ 

' &d IN. 

I &o IN. 

Alienmenf: 

c 
4. u, < IO0 
5.  u* < IO0 L 

Distance from Pitot to Probe Comoonents: 

10. Pitot to 0.500 IN. nozzle 75-0 IN. 

11. Pitot to probe sheath 3. a IN. 

12. Pitot to thermocouple (parallel to probe) 3 0 IN. 

13. Pitot to thermocouple (perpendicular to probe) i 7 d 0  IN. 

k- Meets all €PA design criteria thus C, - 0.84 
0 Does not meet €PA design criteria - thus calibrate in wind tunnel. 

CP - 

I Date of Inspection: Inspected by: 

4 7-44 
- 

\ 

CFR Title 40 Part 60 Appenidix A Method 2 
5-348 



Interpoll Laboratories, Inc. 
(612) 786-6020 

S-Tvae Pitot Tube lnsoection Sheet 

Pitot Tube No.2 7- f 
Pirot rube dimensions: 

1. External tubing diameter CDJ 

2. Base to Side A opening plane (PA) 

3.  Base to Side B opening plane (PJ 

. 3 1 d  IN. 

. qdd IN. 

IN. 

Alignment: 

4. a, < 100 d 
5.  a, < IOOX. 

.. . 

6 .  B, < 5' d 
7. B, < so 

8. Z <.125" .d 
9. W <.0625" 

. -  
Distance from Pitot to Probe Comoonena: 

J 7cd IN. 10. Pitot to 0.500 IN. nozzle 

11. Pitot to probe sheath '3 . IN. 

12. Pitot to thermocouple (parallel to probe) yp 0 IN. 

13. Pitot to thermocouple (perpendicular to probe) 8 7dd IN. 

b e e t s  all EPA design criteria thus C, - 0.84 
0 Does not meet EPA design criteria - thus calibrate in wind tunnel. 

CP - 

Date of Inspection: Inspected by: 

CFR Title 40 Part 60 Appenidix A Method 2 
5-348 

1-12 



INTERPOLL LABORATORIES, INC. 
(61 2) 706-6020 

Stack Sampling Department - Q A  
Aneroid Barometer Calibration Sheet 

r- 

Actual Mercury Ambient Temperature Adjusted Mercury Initial Aneroid Difference 
Barometer Read Temp. Correction Barometer Read Barometer Read (P, - Pbm) 

I 

Factor 

3 . 3 7  7 7  , /27 39.213 69. sa- ,o/ 
- 

Date 3 -31 -9.5- 
Technician Ros A 
Mercury Column Barometer No. N O  I L4.4 
Aneroid Barometer No. / 3 7-3 

r-. _- 

Has problem been alleviated? Yes/No. How? 

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 for 20 - 30 minutes before calibrating. Aneroid barometer will be calibrated to the 
adjusted mercury barometer readings. -. 

- 

01 1794-G:ETAC~WP\FOR-3 1 2  
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