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AB B REV1 ATIONS 

\ 

ACFM 
cc iml) 
DSCFM 
DSXlL 
DEC-F ('0 
DIA. 
FP 
FTIS EC 
g 
CPM 
CWACF 
CWDSCF 
g/dscm 
HP 
H RS 
IN. 
1N.HC. 
IN.WC. 
LB 
LBIDSCF 
LBIHR 
LB/106BTU 
LBIMMBTU 
LTF'D 
MW 
rng/Nm' 
ug/Nm' 
microns (urn) 
MIN. 
ng 
ohm-cm 
PM 
PPH 
PPM 
PPmC 
ppmd 
PPmw 
PPt 
PSI 
SQ.FT. 
TPD 
ug 
VIV 

WIW 

< 

actual cubic feet per minute 
cubic centimeter (milliliter) 
dry standard cubic foot o i  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 of 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 tons 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 
5 (when following a number) 

Standard conditions are defined as 68'F (20 '0  and 29.92 IN. of mercury pressure. 
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1 INTRODUCTION 

.- 

On May 21 & 22, 1996, Interpoll Laboratories conducted Air Emission Engineering 

tests at the Louisiana Pacific OSB Plant in Two Harbors, Minnesota on the following sources: 

Source Parameters 

Primary Cyclone Outlet PM,CO,NO,,CH,O 

E-Tube Outlet PM,CH,O 

RTO Inlet PM,CO,NO, 

On-site testing was performed by Duane Van Hoever, Mark Kaehler, Bob Aschenbach, Steve 

Kelker, Mark Petersen, Jamie Bainville, Dan Hulleman, and Ken Nuessmeier. Coordination 

between testing activities and plant operation was provided by Sue Somers of Louisiana- 

Pacific. The tests were not witnessed by a member of the Minnesota Pollution Control 

Agency. 

A summary and discussion of all of the important results are presented in the 

following section. More detailed results of the various samplings are presented in Section 

3, together with pertinent sampling parameters. Supplemental information such as field data 

sheets and laboratory results are presented in the appendices. 
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2 SUMMARY AND DISCUSSION 

The results of the air emission engineering tests are presented in Tables 1 - 6. An 

overview of the results is presented in the table below: 

PARAMETER MEASURED 
PRIMARY CYCLONE OUTLET 
Particulate 

. . . . . .  D R Y  + WET CATCH (CWDSCF) ' 0.351 
. . . . . . . . . . . . . . . . . . . . . . .  (LB/HR) 80.3 

. . . . . . . . . . . . . . . . . . . . . . .  (LB/HR) . 77.6 
D R Y  CATCH ONLY . . . . . .  (CWDSCF) ' 0.339 

Oxides of Nitrogen - 
18 

3.5 

(pprn,d) 242 
28 

. . . . . . . . . . . . . . . . . . . . . . .  (pprn,d) 

. . . . . . . . . . . . . . . . . . . . . . .  (LB/HR) 

. . . . . . . . . . . . . . . . . . . . . . .  (LB/HR) 

. . . . . . . . . . . . . . . . . . . . . . .  (LB/HR) 

Carbon Monoxide 
. . . . . . . . . . . . . . . . . . . . . . .  

Formaldehyde 
. . . . . . . . . . . . . . . . . . . . . . .  (ppm,d) 8.2 

1 .o 
E-TUBE OUTLET 

/- Particulate 
D R Y  + WET CATCH . . . . . .  (CWDSCF) < \ . . . . . . . . . . . . . . . . . . . . . . .  (LB/HR) 
D R Y  CATCH ONLY . . . . . .  (CWDSCFl 
. . . . . . . . . . . . . . . . . . . . . . . .  (LB/HR) 

(ppm,d) 
Formaldehyde 

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

. . . . . . . . . . . . . . . . . . . . . . .  (LB/HR) 

DRY + WET CATCH . . . . . .  (GWDSCF) 
. . . . . . . . . . . . . . . . . . . . . . .  (LB/HR) 

D R Y  CATCH ONLY . . . . . .  (CWDSCF) 
(LBIHR) 

. . . . . . . . . . . . . . . . . . . . . . .  (ppm,d) 
(LB/HR) 

(ppm,d) 
. . . . . . . . . . . . . . . . . . . . . . .  (LB/HR) 

. . . . . . . . . . . . . . . . . . . . . . . .  
Oxides of Nitrogen 

Carbon Monoxide 
. . . . . . . . . . . . . . . . . . . . . . .  

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

0.01 2 
3.8 

0.0089 
2.8 

28 
3.8 

0.010 
3.8 

0.0062 
2.3 

16 
4.8 

244 
45 

No difficulties were encountered in the field or in the laboratory evaluation of the 

samples. On the basis of these facts and a complete review of the data and results, it is our 

opinion that the concentrations and emission rates reported herein are accurate and closely 

reflect the actual values which existed at the time the tests were performed. 
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Table 4. Summary of the Results of the May 21 & 22, 1996 Oxides of Nitrogen 

Determinations at the Louisiana Pacific Plant in Two Harbors, Minnesota. 

Concentration Emission Rate 

Date Time born,& (LBIHR) 
(Primary Cyclone Outlet) 

L 5-21-96 0948-1 048 20 4.0 
5-21-96 1 155-1 344 17 3.2 
5-21-96 1535-1 700 16 3.2 

Avg 18 3.5 

\ (RTO Inlet) 

5-21-96 0945-1 045 17 5.5 
5-21-96 1 156-1 344 16 4.8 

Avg 16 4.8 
5-21-96 1600-1 700 14 4.2 

9 



Table 5. Summary of the Results of the May 21 & 22, 1996 Carbon Monoxide 
Determinations at the Louisiana Pacific Plant in Two Harbors, Minnesota. 

Concentration Emission Rate 
Date Time (DDm,d) (LBIHR) 

(Primary Cyclone Outlet) 
5-21-96 094%- 1048 178 21 
5-21-96 1 153-1 344 338 38 
5-2 1-96 1535-1 700 21 1 25 

Avg 242 28 

. I  

(RTO Inlet) 

5-21-96 0945-1 045 180 35 
I 5-21-96 1156-1344 340 62 

5-21-96 1600-1 700 213 39 
244 45 

10 



Table 6. Summary of the Results of the May 21 & 22, 1996 Formaldehyde Determi- 

nations at the Louisiana Pacific Plant in Two Harbors, Minnesota. 

Concentration Emission Rate 

Date Time (oDm,d) (LBIHR) 
(Primary Cyclone Outlet) 

5-22-96 0910-1037 6.8 0.86 
5-22-96 1 135-1 346 8.0 0.95 
5-22-96 1500-1 618 9.9 1.20 

Avg 8.2 1 .oo 

(E-Tube Outlet) 

5-22-96 0910-1 026 28 3.9 
5-22-96 1 135-1 346 28 3.8 
5-22-96 1500-1616 27 3.6 

Avg 28 3.8 

.- 
I 

I _ -  
i 



*- 

3 RESULTS 

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

composition results (Orsat and moisture) are presented first followed by the computer 

printout of the gas composition, particulate, oxides of nitrogen, carbon monoxide, and 

formaldehyde determinations. Preliminary measurements including test port locations are 

given in the appendices. 

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

Extended BASIC specifically for source testing calculations. EPA-published equations have 

been used as the basis of the calculation techniques in these program. Emission rates have 

been calculated using the product of the concentration times flow method. 

12 

I 



3.1 Results of Orsat and Moisture Analvses 

13 



I n t e r p o l 1  Labs  R e p o r t  No.  6-7712 
L o u i s i a n a  - P a c i f i c  

Two H a r b o r s ,  MN 

T e s t  No.  7 
P r i m a r y  C y c l o n e  O u t l e t  

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

Da te  o f  r u n  

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

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

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

c a r b o n  d i o x i d e . .  . . . . . . . . . .  
o x y g e n  .................... 
n i t r o g e n  . . . . . . . . . . . . . . . . . .  
w a t e r  v a D 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  . . .......... 
Water  mass f l o w  . . . . . .  (LB /HR)  

F O  

Run 1 Run 2 Run 3 
05-21-96 05-21-96 05-21-96 

3.90 

16.00 

80.10 

2.91 

11.95 

59.80 

25.34 

29.26 

26.41 

0.912 

25833 

4.40 

15.30 

80.30 

3.06 

10.65 

55.87 

30.42 

29.32 

25.87 

0.894 

31355 

1.256 1.273 

3.80 

16.00 

80.20 

2.85 

11.99 

60.11 

25.05 

29.25 

26.43 

0.913 

25742 

1.289 

. - . 
14 



I n t e r p o l l  Labs R e p o r t  N o .  6-7712 
L o u i s i a n a  - P a c i f i c  

Two H a r b o r s ,  M N  

T e s t  No. 8 
P r i m a r y  C y c l o n e  O u t l e t  

R e s u l t s  of O r s a t  B M o i s t u r e  Analyses- - - - -Methods 3 B 4 ( S v / v )  

D a t e  o f  r u n  

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

Run 1 Run 2 Run 3 
05-22-96 05-22-96 05-22-96 

c a r b o n  d i o x i d e  . . . . . . . . . . . .  4.10 4.10 

oxygen 15.60 15.70 

n i t r o g e n  80.30 80.20 

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

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

c a r b o n  d i o x i d e .  . . . . . . . . . . .  2.97 2.86 

oxygen 11.30 10.96 

n i t r o g e n  . . . . . . . . . . . . . . . . . .  58.18 56.00 

w a t e r  v a p o r  . . . . . . . . . . . . . . .  27.54 30.18 

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

. . . . . . . .  D r y  m o l e c u l a r  w e i g h t  29.28 29.28 

Wet m o l e c u l a r  w e i g h t  26.17 25.88 . . . . . . . .  
S p e c i f i c  g r a v i t y .  ............ 0.904 0.894 

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

FO 1.293 1.268 

15 

4.00 

15.80 

80.20 

2.91 

11.49 

58.33 

27.27 

29.21 

26.20 

0.905 

0.00 

1.275 



I n t e r p o l 1  Labs  R e p o r t  No. 6 - 7 7 1 2  
L o u i s i a n a  - P a c i f i c  

Two H a r b o r s ,  M N  

T e s t  No. 9 
R T O  I n l e t  

R e s u l t s  o f  O r s a t  S M o i s t u r e  Ana lyses - - - - -Me thods  3 (L 4 ( Z w / w )  

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

05-21-96 05-21-96 

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 . .  2 .20  2 . 9 0  

oxygen  17 .60  1 7 . 0 0  .................... 
......... c a r b o n  m o n o x i d e . .  0.00 0.00 

n i t r o g e n  80 .20  8 0 . 1 0  . . . . . . . . . . . . . . . . . .  

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

c a r b o n  d i o x i d e . .  . . ........ 1 . 8 1  2 .28  

oxygen  .................... 1 4 . 4 7  13 .37  

c a r b o n  m o n o x i d e . .  . . . . . . . . .  0.00 0.00 

n i t r o g e n  . . . . . . . . . . . . . . . . . .  65.93 62 .98  

w a t e r  v a p o r  . . . . . . . . . . . . . . .  17.80 21 .37  

D r y  m o l e c u l a r  w e i g h t  . . . . . . . .  29.06  2 9 . 1 4  

Wet m o l e c u l a r  w e i g h t  . . . . . . . .  27.09  2 6 . 7 6  

S p e c i f i c  g r a v i t y  . . . . . . . . . . . .  0 .936  0 . 9 2 4  

W a t e r  mass f l o w  . ..... (LE/HR)  26712 31798  

FO 1 .500  1 . 3 4 5  

16 I 
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I n t e r p o l l  Labs R e p o r t  No.  6 - 7 7 1 2  
L o u i s i a n a  - P a c i f i c  

Two H a r b o r s ,  MN 

T e s t  N o .  9 
E - Tube O u t l e t  

R e s u l t s  o f  O r s a t  8 M o i s t u r e  Analyses-- - - -Methods 3 8 4 (  % v / v )  

D a t e  of r u n  
Run 1 

0 5 - 2 1 - 9 6  

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  . . . . . . . . . . . .  3 . 5 0  

oxygen .................... 16.40 

c a r b o n  monox ide  . . . . . . . . . . .  0 . 0 0  

n i t r o g e n  . . . . . . . . . . . . . . . . . .  8 0 . 1 0  

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

c a r b o n  d i o x i d e .  . . . . . . . . . . .  2 . 6 2  

oxygen .................... 1 2 . 2 7  

c a r b o n  monox ide  ........... 0.00  

n i t r o g e n  . . . . . . . . . . . . . . . . . .  5 9 . 9 3  

w a t e r  v a p o r  ............... 2 5 . 1 9  

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

Wet m o l e c u l a r  w e i g h t  . . . . . . . .  2 6 . 3 9  

S p e c i f i c  g r a v i t y . .  . . . . . . . . . .  0 . 9 1 2  

W a t e r  mass f l o w  . . . . . .  ( L B / H R )  3 4 8 7 4  

1 . 2 8 6  



I n t e r p o l 1  Labs  R e p o r t  No. 6-7712 
L o u i s i a n a  - P a c i f i c  

Two H a r b o r s ,  MN 

T e s t  No. 10 
E - Tube O u t l e t  

R e s u l t s  o f  O r s a t  B U o l s t u r e  Ana lyses- - - - -Uethods  3 B 4 ( % v / v )  

D a t e  o f  r u n  

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

Run 1 Run 2 Run 3 
05-22-96 05-22-96 05-22-96 

c a r b o n  d i o x i d e .  . . . . . . . . . . .  3 . 6 0  3.40 

oxygen .................... 16.20 16.40 

n i t r o g e n  . . . . . . . . . . . . . . . . . .  80.20 80.20 

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

c a r b o n  d i o x i d e  . . . . . . . . . . . .  2.66 2.54 

oxygen .................... 11.99 12.23 

n i t r o g e n  . . . . . . . . . . . . . . . . . .  59.37 59.80 

w a t e r  v a p o r  . . . . . . . . . . . . . . .  25.97 25.43 

D r y  m o l e c u l a r  w e i g h t  . . . . . . . .  29.22 29.20 

Wet m o l e c u l a r  w e i g h t  . . . . . . . .  26.31 26.35 

S p e c i f i c  g r a v i t y  . . . . . . . . . . . .  0.909 0.910 

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

FO 1.306 1.324 

... -. . . .  . 
18 

3.40 

16.50 

80.10 

2.54 

12.31 

59.74 

25.42 

29.20 

26.36 

0.910 

0.00 

1.294 



3.2 Results of Particulate Loadioe. Oeterminations 



I n t e r p o l 1  Labs  R e p o r t  No. 6-7712 
L o u i s i a n a  - P a c i f i c  

Two H a r b o r s ,  MN 

T e s t  No. 7 
P r i m a r y  C y c l o n e  O u t l e t  

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 - - - - - - -  Method 5 

D a t e  o f  r u n  

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

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

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

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

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

T o t a l  s a m p l i n g  t i m e  . . . .  ( M I N )  
N o z z l e  d i a m e t e r .  . . ... 
A v g . s t a c k  gas  temp . .  
V o l u m e t r i c  f l o w  r a t e .  

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

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

. . ( I N )  
DEG-F) 

. ..... 
(ACFM) 
DSCFM) 

. . . (  % )  

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  . . . (  LB/HR) 

Run 1 
05-21-96 

945/1050 

-9.80 
9.62 
.840 

0.0 
221.0 
17.0 

238.0 

0.7713 

1.0019 
28.84 
0.99 
70.4 

34.32 
33.06 

60.00 
,192 
230 

50532 
27 136 

97.2 

0.19321 
0.35994 

83.720 

Run 2 
05-21-96 

L155/1345 

-9.80 
9.62 
.840 

0.0 
297.0 
16.0 

313.0 

0.7985 

1.0019 
28.84 
1.05 
79.5 

35.63 
33.75 

60.00 
.192 
228 

50926 
25565 

105.4 

0.18318 
0.36504 

79.991 

Run 3 
05-21-96 

1535/1637 

-9.80 
9.62 
.840 

0.0 
216.0 
14.0 

230.0 

0.6885 

1.0019 
28.84 
0.98 
82.6 

34.45 
32.44 

60.00 
.192 
231 

51003 
27454 

94.3 

0.17620 
0.32746 

17.057 

20 
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I n t e r p o l 1  L a b s  R e p o r t  No. 6 - 7 7 1 2  
L o u i s i a n a  - P a c i f i c  

Two H a r b o r s ,  MN 

T e s t  No. 9 
R T O  I n l e t  

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

D a t e  o f  r u n  

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

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

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

T o t a l  p a r t i c u l a t e  m a t e r 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 . .  (1N.HG) 
Avg.  o r i f . p r e s . d r o p . . ( I N . W C )  
Avg.  gas  m e t e r  temp. . (DEF-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 )  
A v g . s t a c k  g a s  t e m p  . . ( D E G - F )  

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

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

P a r t i c u l a t e  c o n c e n t r a t i o n .  . .  
a c t u a l  . . . . . . . . . . . .  (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  . . .  (LB/HR) 

a c t u a l  . . . . . . . . . . . . . .  ( A C F M )  

Run 1 
0 5 - 2 1 - 9 6  

9 4 5 / 1 0 4 9  

-1 I 3 5  
1 5 . 9 0  

. e 4 0  

0 .0 
2 3 2 . 0  

2 1 . 0  
2 5 3 . 0  

0 . 0 3 7 8  

1 . 0 0 5 1  
2 8 . 8 4  

2 . 9 0  
8 5 . 5  

5 8 . 3 5  
5 5 . 1 0  

6 0 . 0 0  
. 2 5 0  

1 6 3  

6 5 7 3 1  
4 3 9 8 6  

9 7 . 5  

0 . 0 0 7 0 8  
0 . 0 1 0 5 9  

3 . 9 9  

Run 2 
0 5 - 2 1 - 9 6  

1 1 5 5 / 1 3 4 4  

- 1 . 3 5  
1 5 . 9 0  

.E40 

0 .0  
3 0 1 . 0  

1 9  .o 
3 2 0 . 0  

0 . 0 3 5 3  

1 . 0 0 5 1  
2 8 . 8 4  

2 .96  
8 9 . 2  

5 9 . 1 7  
5 5 . 5 1  

6 0 . 0 0  
. 2 5 0  

1 6 7  

6 5 5 8 2  
4 1 7 0 4  

1 0 3 . 6  

0 . 0 0 6 2 4  
0 . 0 0 9 8 1  

3 . 5 1  

21 
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I n t e r p o l 1  Labs R e p o r t  NO. 6-7712 
L o u i s i a n a  - P a c i f i c  

Two H a r b o r s ,  MN 

T e s t  No. 9 
E - Tube O u t l e t  

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

D a t e  o f  r u n  

Time run s t a r t l e n d  . . . . .  ( H R S )  

S t a t i c  p r e s s u r e  . ... . . ( I N . W C )  

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  sample  g a s  

C r o s s  s e c t i o n a l  a r e a  (SQ.FT)  

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

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

Gas m e t e r  c o e f f i c i e n t .  . . . . . .  
B a r o m e t r i c  p r e s s u r e . . ( I N . H G )  
Avg. o r i f . p r e s . d r o p . . ( I N . W C )  
Avg. gas  m e t e r  temp. . ( rJEF-F)  

Volume t h r o u g h  gas  m e t e r . . , .  

s t a n d a r d  c o n d i t i o n s . ( D S C F )  

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

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

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

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 t  m e t e r  c o n d i t i o n s . .  . ( C F )  

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

P a r t i c l e  mass r a t e  . . .  (LB/HR)  

Run 1 
05-2 1-96 

1535/1637 

-1.35 
15.90 
.840 

0.0 
338.0 
16.0 

354.0 

0.0386 

1.0051 
28.84 
2.37 
90.5 

53.06 
49.58 

60.00 
. 2 5 0  
162 

60529 
36933 

104.5 

0.00733 
0.01201 

3.80 



3.3 Results of Oxides of Nitrogen Determinations 

. . ~. . 
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Interpoll Labs Report No. 6-771 2 

Louisiana Pacific Corporation 

Two Harbors, Minnesota 

Test No. 4 

Primary Cyclone Outlet 

Results of Oxides of Nitrogen Determinations Method7E 

Date of run 

Time run stadend (HRS) 

Total sampling time (MIN) 

Moisture content (%VN) 

Oxygen content (%VN) 

Volumetric flow rate (DSCFMI 

NO, concentration (ppm,d) 

NO, emission rate (LB/HR) 

Run 1 

5-20-96 

0948-1048 

60 

25.3 

16.0 

27140 

20.4 

4.0 

Run 2 

5-20-96 

1 155-1 344 

60 

30.4 

15.3 

25565 

17.4 

3.2 

Run 3 

5-20-96 

1535-1 700 

60 

25.1 

16.0 

27455 

16.4 

3.2 



Interpoll Labs Report No. 6-7712 

Louisiana Pacific Corporation 

Two Harbors, Minnesota 

Test No. 4 

RTO Inlet 

Results of Oxides of Nitrogen Determinations- Method7E 

Date of run 
Run 1 Run 2 Run 3 

5-21-96 5-2 1-96 5-21-96 

Time run stadend (HRS) 0945-1 045 1232-1333 1425-1 543 

Total sampling time (MINI 60 60 60 

Moisture content (%VN) 17.8 21.4~ 21.4 

Oxygen content (%VN) 17.6 17.0 17.0 

Volumetric flow rate (DSCFM) 43990 41 700 41 700 

NO, concentration (ppm,d) 17.4 15.9 13.9 

NO, emission rate (LEIHR) 5.5 4.8 4.2 



3.4 Results of Carbon Monoxide Determinations 



Interpoll Labs Report No. 6-7712 

Louisiana Pacific Corporation 

Two Harbors, Minnesota 

Test No. 4 

Primary Cyclone Outlet 

Results of Carbon Monoxide Determinations Method1 0 

Date of run 

Run 1 Run 2 Run 3 

5-20-96 5-20-96 5-20-96 

Time run stadend (HE) 0948-1048 1 155-1 344 1535-1700 

Total sampling time (MIN) 60 60 60 

Moisture content ( % V M  25.3 30.4 25.1 

Oxygen content ( % V M  16.0 15.3 16.0 

Volumetric flow rate (DSCFM) 27140 25565 27455 

CO concentration (pprn,d) 1 78 338 21 1 

CO emission rate (LBIHR) 21.1 37.7 25.3 

27 
I .. . . . 
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Interpoll Labs Report No. 6-7712 

Louisiana Pacific Corporation 

Two Harbors, Minnesota 

Test No. 4 

RTO Inlet 

Results of Carbon Monoxide Determinations Method10 

Date of run 

Time run stadend (HRS) 

Total sampling time (MIN) 

Moisture content (%VN) 

Oxygen content ( % V M  

Volumetric flow rate (DSCFM) 

CO concentration (ppm,d) 

CO emission rate (LB/HR) 

Run 1 

5-21-96 

0945-1 045 

60 

17.8 

17.6 

43990 

180 

34.5 

Run 2 

5-2 1-96 

1232-1333 

60 

21.4 

17.0 

41 700 

340 

61.8 

Run 3 

5-21-96 

1425-1 543 

60 

21.4 

17.0 

41 700 

213 

38.7 



3.5 Results of Forrnaldehvde Determinations 



I n t e r p o l 1  L a b s  R e p o r t ,  No. 6 - 7 7 1 2  
L o u i s i a n a  - P a c i f i c  

Two H a r b o r s ,  MN 

T e s t  No. 8 
P r i m a r y  C y c l o n e  O u t l e t  

R e s u l t s  o f  F o r m a l d e h y d e  T e s t s  -------------- EPA Method 0011 

D a t e  o f  r u n  

T ime run s t a r t / e n d  ..... (HRS)  

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

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

F o r m a l d e h y d e  i n  s a m p l e . .  ( u G )  

Gas m e t e r  c o e f f i c i e n t .  ...... 
B a r o m e t r i c  p r e s s u r e .  . ( IN .HG)  
Avg.  o r i  f .  p r e s .  d r o p . .  (IN. WC) 
Avg.  g a s  m e t e r  temp. . (DEF-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 .  (DSCF) 

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

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

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

C H 2 0  c o n c e n t r a t i o n  .......... 
(GR/OSCF) . ................ 
(MG/DSCM) . .................. 
( P P M - D R Y )  . . ............... 
(PPM-WET) . ................ 

CH20 e m i s s i o n  r a t e  ... (LB/HR)  

CH20 - F o r m a l d e h y d e  

Run 1 
0 5 - 2 2 - 9 6  

9 1 0 / 1 0 3 7  

-10.10 
9 . 6 2  
. 8 4 0  

0.0 
412.0  

30.0 
4 4 2 . 0  

1 3 0 0 0  

1 . 0 0 1 9  
2 8 . 9 5  

2 . 7 2  
6 8 . 7  

5 6 . 2 6  
5 4 . 8 2  

6 0 . 0 0  
. 2 4 5  

2 2 9  

5 1 7 9 2  
2 7 1 1 5  

9 9 . 1  

0 . 0 0 3 7  
8 .43  
6.76 
4 . 9 0  

0 . 8 5 5 9 3  

Run 2 
0 5 - 2 2 - 9 6  

1 1 3 5 / 1 3 4 6  

-10.10 
9 . 6 2  
. 8 4 0  

0.0 
3 9 9 . 0  

4 8 7 . 0  
88.0 

15000 

1 . 0 0 1 9  
2 8 . 9 5  

2 . 5 8  
7 1 . 1  

5 4 . 7 9  
5 3 . 1 3  

6 0 . 0 0  
. 2 4 5  
228 

5 0 2 9 6  
2 5 4 0 5  

1 0 2 . 5  

0 . 0 0 4 4  
1 0 . 0 4  
8.04 
5 . 6 1  

0 . 9 5 4 4 7  

Run 3 
0 5 - 2 2 - 9 6  

1 5 0 0 /  1 6  1 8  

-10.10 
9 . 6 2  
. 8 4 0  

0 .0 
3 8 5 . 0  

2 9 . 0  
4 1 4 . 0  

18000 

1 . 0 0 1 9  
2 8 . 9 5  

2 . 5 1  
7 6 . 2  

5 4 . 2 0  
5 2 . 0 5  

60.00 
. 2 4 5  

2 2 6  

4 9 5 5 0  
2 6 1 4 2  

9 7 . 6  

0 . 0 0 5 4  
1 2 . 2 9  

9 . 8 5  
7 . 1 6  

1 . 2 0 2 8 6  

A t r a i l i n g  ' < '  s y m b o l  I n d i c a t e s  t h a t  t h e  t r u e  v a l u e  
i s  l e s s  t h a n  o r  e q u a l  t o  t h e  r e p o r t e d  v a l u e  30 

. -. 



I n t e r p o l 1  Labs  R e p o r t  No. 6-7712 
L o u i s i a n a  - P a c i f i c  

Two H a r b o r s .  MN 

T e s t  No. 10 
E - Tube O u t l e t  

R e s u l t s  o f  F o r m a l d e h y d e  T e s t s  -------------- EPA M e t h o d  0011 

D a t e  of r u n  

T i m e  run  s t a r t / e n d  . . . . . (  HRS) 

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

c o n d e n s e r  . . . . . . . . . . . . .  (ML)  
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 )  

F o r m a l d e h y d e  i n  s a m p l e . . ( u G )  

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

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

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

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

...... 
( A C F M )  
OSCFM) 

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

CH2O c o n c e n t r a t i o n . .  ........ 
(GR/DSCF) . ................ 
( M G / O S C M )  . . ............... 
( P P M - D R Y )  . . ............... 
(PPM-WET) . . . . . . . . . . . . . . . . .  

C H 2 0  e m i s s i o n  r a t e  ... (LB/HR)  

C H Z O  = F o r m a l d e h y d e  

Run 1 
05-22-96 

910/1026 

-1.35 
12.18 
.840 

0.0 
370.0 
14.0 

384.0 

51000 

1.0051 
28.95 
2.49 
76.5 

53.60 
51.60 

60.00 

162 
.2.50 

49127 
29748 

103.3 

0.0153 
35.13 
28.14 
20.82 

3.91132 

Run 2 
05:22-96 

1135/1346 

-1.35 
12.18 
.840 

0.0 
336.0 
11.0 

347 .O 

48000 

1.0051 
28.95 
2.18 
81.2 

50.30 
41.97 

60.00 
.250 
164 

47181 
28690 

99.6 

0.0155 
35.54 
28.41 
21.35 

3.81638 

Run 3 
05-22-96 

1500/1616 

-1.35 
12.18 
.a40 

0.0 
334.0 
14.0 

348.0 

45000 

1.0051 
28:95 
2.26 
85.8 

50.90 
48.14 

60.00 
. 2 5 0  
162 

47044 
28709 

99.9 

0.0145 
33.21 
26.60 
19.95 

3.56822 

A t r a i l i n g  '< '  s y m b o l  i n d i c a t e s  t h a t  t h e  t r u e  v a l u e  
i s  l e s s  t h a n  or e q u a l  t o  t h e  r e p o r t e d  v a l u e  31 

. -- 



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 . 6-7712 
L o u i s i a n a  . P a c i f i c  

Two H a r b o r s .  MN 

T e s t  No . 7 
P r i m a r y  C y c l o n e  O u t l e t  

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

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  . . . . . .  ( L B / L B M O L E )  

Mass f l o w  O f  gas  . . . . . . . . . .  ( 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  . . . . . . . . . . . .  ( D S C F M )  

05-21-96 

900 

28.84 

.84 

2 

12 

Round 

42 

9.62 

UP 

-9.8 

226 

25.34 

82.5 

. 0496 1 
29.26 

141747 

47620 
25718 

A - 1  



-1 ._ 

I n t e r p o l 1  L a b s  R e p o r t  No . 6 - 7 7 1 2  
L o u i s i a n a  . P a c i f i c  

Two H a r b o r s  . MN 

T e s t  No . 8 
P r i m a r y  C y c l o n e  O u t l e t  

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  . . . . . . . . . . . .  
Time 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 temp ............. (DEG-F) 

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

A v g  . l i n e a r  v e l o c i t y  . . . . .  (FTISEC)  

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  . ......... ( L B / H R )  

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

0 5 - 2 2 - 9 6  

8 5 0  

2 8 . 9 5  

. 8 4  

2 

1 2  

Round 

42 

9 . 6 2  

UP 

-10.1 

2 3 0  

2 7 . 5 4  

8 8 . 2  

. 0 4 9 0 3  

2 9 . 2 8  

1 4 9 0 5 9  

5 0 9 3 8  
2 6 6 2 6  



I n t e r p o l 1  Labs  R e p o r t  No . 6-7712 
L o u i s i a n a  . P a c i f i c  

TWO H a r b o r s .  MN 

T e s t  No . 9 
RTO I n l e t  

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....... U 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  . . . . . . . . . . . . . . . . .  (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 . g a s  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  w e i g h t  . . . . . .  (LB/LBMOLE) 

Mass f l o w  o f  g a s  . . . . . . . . . .  (LB/HR) 

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

05-21-96 

903 

28.04 

.84 

2 

24 

Round 

54 

15.90 

UP 

-1.35 

164 

17.80 

62.5 

. 05718 
29.06 

204571 

59631 
39843 



APPENDIX B 

FIELD DATA SHEETS 



i NTER PO LL LAB 0 RAT0 RI  ES, IN C. 
(61 2) 786-6020 

EPA Method 2 Field Data Sheet 

Cross-section 

A 
bf3 View 

,ob L? I T w o  &/ b o 2  r 
Source P r t w a V , ,  C ~ C I  u w  OUTCt’, 

Dry Bulb X U a  O F  Wet bulb IW O F  

Test 7 Ru&D&e r - 3 1 - 9 L  
Stack Dimen. 9-L IN. 

Manometer 4 Reg. *DEXP OElec. 
Barometric Pressure - IN.HC 

Elevation 
View 

Drawing of Test Site 
i 

Static Pressure - .  
Operators ”< 
Pitot No. 

Temp. of Cas 

Traverse Dinance 

Wall (IN.) 
Point From Stack Distance 

From End of Port (IN.) 

032594-G:&TACkAWP\FORMS\S-3 92.1 

E - 1  I 



a-2 



R-3 



e3 7a- 

No. of probe wzsh bales: 
Sample r e c o v d  b y  

IO 

E-4 



8-5 





4; -9 

n 

8-7 



INTERPOLL LABORATORIES, INC. 
(61 2) 766-6020 

EPA Method 2 Field Data Sheet 

Source #iwxw\/ e il t, i d 0  UT< .ET 
Job 

Test RunLDAe 9 ,LL-SL 
Cross-section Elevation 

View View 



AA- ,- 

No. of probe wash bodes: 
Sample rr,ovacd b y  
Condensate Data: 

Item /I II 

/I Condenser II II 



6-10 

b 



LA 

I 
C o n a m  I 
Irnpingcr No. 3 

No. of probe wash b o d e s  
Sample recovered by 
Condensate Dam 

I I 
I I 



6-12 



hc 

I Item 

I 
I 

No. of probe wash b o d e s  
Sample recovered b y  
Condensate Data: 

I Weight &) 

Fsal rarc 1 Diliermc: 

Irnpinger No. i 1 - 7 7 q  I Y77 I &3 
I a 1 

/I 
I I 

, 

1 3cjT I 
Irnpinger ?io. 1 Y3-3 
Impingn KO. 3 

Condenser 



i 

I 
T I 

8-14 



INTERPOLL LABORATORIES, INC 
(612) 786-6020 

EPA Method 2 Field Data Sheet 
Drawing of Test Site 

Test 9 RunODate 1 - 2  2-Y 6 
Stack Dimen. 
Drv Bulb / b y  O F  Wetbulb / Y O  "F 
Manometer c! Reg. 
Barometric Pressure 

I! I I !I 



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

Interpoll Laboratories EPA Method 5/17 Sample Log Sheet 

Job A t ? .  ) T w  6 ,.*A) Dater-7P-6 Test 9 Run / 

Method Filter holderd/A& Filter tye: 

Sample Train Leak Check 
Pretest: s 0.02 cfm at 15 IN.HG (vat) 
post tesr: c - c f m  at /o IN. HG (vat) 
Particulate Catch Data: 
No. of filters used 

Source /2iV 1 .& Lsf- No. of traverse points ZLq' 
Y 6/75 I 1  

Recovery solvent(s) 

9 3 J 7  Caacetone 
Elotheds) 

No. of probe wash bottles: 
Sample recovered by: 
Condensate Data: 

Weight (e)  
Find Tare Difference 

I I Irnpinger No. 3 

Condenser 
~ 

1 

I I , 
Total :~@g$~@g$#~g$m%am zr.3 11 

Integrated Gas Sampling Data: 

Bag Pump No. 3 / R  Box No. 24 B a g N o . 1  

Pretest leak check: 0 cdmin at /f N.HG 
Bag Material: Slaver Aluminized Tedlar Size: 14L 

Time stm: 0 9 Y 5 -  (HRS) Time end: / O Y  4 W W  
Sampling rate: Y O 0  cdmin Operator: /M. /&.&A /.&/ 

SM of 0, Analyzer used to monitor nain outlet: 3 / A  
05239eC:~TACK\WPIFC)RO46RR 

6-16 



6-17 



INTERPOLL LABORATORIES, I N C  
(612) 78G020 

Interpoll Laboratories EPA Method 5/17 Sample Log Sheet 

Job bst .  /7wc &e- ~ C J S  +qoil DarePZIYG Test 9 Run 
source / z n ,  / G(-,t- No. of m v m e  poinrs L Y  
Method _f Filter holder- F i lm  w e :  Y “6,E 
Sample Train Leak Check: 
Pretes;: s 0.02 cfm af 15 IN.HG (vac) 
Post rest: Wdkh 
Pamculate Catch Data. 
No. of fiiren used: 

a IN. HG (vat)@ 

Recovery jolvenr(s) 

TI. 
Impinger No. 1 

Imoinger Xo. 2 

Impinger KO. 5 

Condenser 

.. Desiccant 

83 m 

Weight (a) 

T m  Difference 

I I 
796 YLiJ’ I 2/97 

I 
I I 

l M 0  ( Y 7 /  I / 9  

Final 

gzzo . ~ ~ ~ ~ - . ~ ~ ~ ~ ~ : ~ ~ ~ ~ ~ ~ . ~ ~  ...*w.+ :&h A&*\&. 

Integrated Gas Sampting Data: - 





INTERPOLL LABORATORIES, INC. 
(612) 786-6020 

€PA Method 2 Field Data Sheet 
Drawing of Test Site 

Cross-section Elevation 
& . ? I  / Job til,, / L A . ,  r/ 

Source nro {/& l e  f- 
View View Test 9 R u n l D a t e  J-- 2 (-46 

Stack Dimen. J-'/ IN. 
Dry Bulb i/oO O F  Wetbulb /q7 O F  

Manometer @Reg. 0 Exp 0 Elec. 
Barometric Pressure 
Static Pressure 

2g. &-I IN.HC 
IN.WC r - 

Operators fvl. LwMcA-  t-4. &-tu 
Pitot No. <?/ v -6  - 

Traverse Distance 
Point From Stack D i m e  

Wall (IN.) From End o i  Pon (IN.) Vel- Temp. of Gas ("0 

R or nothing - reg. manometer: S - expanded; E - electronic 

03259eC;WAmWF'+OR@392.1 
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INTERPOLL LABORATORIES, I N C  
(6 121 786-6020 

Interpoll Laboratories EPA Method 5/17 Sample Log Sheet 

I 
Job L . ? .  /re, <LE/% . dfl4 D a t & - ~ l 9 6  Test ? Run 3 

Method J-Fil;er holder: 6 / u  s L Filter type: Y “G ,A 
Sample T n i n  Leak Check: 
Pretesr: 2 0.02 cfm at 15 tN.HG (vac) 
Post t e s t : L m z f m  at /6 IN. HG (vac),W 

No. of filters used: 

Source *-- / sbr . /Ou+/+ / / -  No. of traverse pointi Z Y  

b.7 W‘ 
.-m 5 d.$V 

Particulate Catch Data: 34 $ 
Recovery solvent(s) 

No. of probe wash bottles: 
Sample recovered by: 
I 
A. ,L*A [Qh~C x: /I/Jesrme I- 

Condensate Data: 

Weight (g) 

Final Difference 

6 73  / 7 f  
/ 4  L 

Impinger No. 3 

13 9 L  )376  Desiccant 

3 /  B Box No. 2 6  BagNo.- 3 

~3 r- (MIS) Time end /637 WW 
f 0  c? cdmin Operator: 4. / ( a Q A L 4 * /  

Slaver Aluminized Tedlar Size: _. 4 4 L  
cdmin at /.< M.HG 

3 i A  

Integrated as ampling Data: 

Bag Pump No. 
Bag Material: 
Pretest leak check: R 
Time s1a-t: 

Sampling rate: 

siT.i of O1 Analyzer used to monitor train outlet: 
05239<:~AC~WplFC)RMN0046RR 

6-21 





INTERPOLL LABORATORIES, INC 
(6 12) 786-6020 

EPA Method 2 Field Data Sheet 

Test 10 RunLDate r.7 7 - 7 4  

Dry Bulb /e OF Wet bulb / Y  

Barometric Pre 

Stack Dimen. ~ 7 .  tr- 

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



INTERPOLL LABOR;;TORI€S, INC 
(6 12) 786-6020 

Interpoll Laboratories EPA Method 5/17 Sample Log Sheet 

Job La?. / r e  &Larc, Date S-22-96 Test / O  Run / 
Source E->,A> / r~+l+.#- No. of traverse points z-9 
Method DO/ /  Filte: holder: /t//? Filter type: /v'h 
Sample Train Leak Check 
Pretest: 5 0.02 cfm at 15 IN.HG (vac) cbp 
post rest: ~ p u t c f m  at // IN. HG (vac) 13 
Parriculate Catch Data: 
?io. of filters used: Recovely solvent(s) 

Final T a  
/ G 3f 

q 7 3  2 6  3 
Impinger No. 3 

Desiccant 

Difference 

/ L O  
D O  

/ L/ 

3 S Y  

B a g N o . 1  Bag Pump No. ?/ 6 BoxNo. 
Bag iwaterial: 5-laver Aluminized Tedlar Size: - 44L 
Pretest leak check b cdmin ar I f  M.HG 
Time nm: A ( H R S )  Time end: / U  Ld (HRS) 

Sampling rate: L cdrnin Operator: ~/tr,d& 

S/X of 0, Analyzer useti to monitor train outlet: 
\. 

3 1 A 
052394C.\STACIRM%-CQ46RR 
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INTERPOLL LABOfiTORIES, INC 
(61 21 786-6020 

Interpol1 Laboratories EP.4 Method 5/17 Sample Log Sheet 

Job G.7. / rwc & h o e  &N Dare S*.11-96 Tea f0  Run 2- 

SoulKt I5 - ;>Le. / f l J f 4 d -  No. of uaverse points L? 

Sample Train Leak Check: 
Preres: s 0.02 cfin at 15  IN.HG (vac) 
post :e=: -fin af /n IN. HC (vac) 
Pamctllate Catch Data: 
No. of filters used: 

Method u O /  / Filter holder: D# Filter we: A 

Recovery solvenr(s) 

impinge? No. 1 

Imuinzer No. 3 

hpinge: No. 2 

Weight (g) 

T m  Difference I 
6/0 I 
tlh 3 z W  1 2.0% 

I I I 
I 

t/7 6 i 3 v  
Vj lYl j  

Condenser 

6-26 

I I I 
139 f I 

.&y.-A.,~.u. Toral ...*&.&kbk~@~%SSrnB%W 3 Y 7  





INTERPOLL IAEORATORI+S, INC. 
(6121 7866020 

Interpoll Laboratories EPA Method 3 1 7  Sample Log Sheet 

Job be?, 1 Two &hdd,.-U /v Dare3--t-llY6 Test / O  Run 3 
Sourct L - G 5 e  / Oddfi f  No. of uavese points LU 
Method UO/  / Filter holder: ~44 Filter y e :  NR 
Sample Train Leak Check: 
Preres:: < 0.02 cim a~ 15 INXG (vac) E? 
Post test:u& cim ar /D IN. HG ( v a c ) p  
Particulate Catch Daw 
No. of filters used: Recovery solvent(s) 

No. of probe wash bodes: 
Sample recovered by: 
Condensate Dam: 

Item Weight (8) 

Differenct Final TXC - 
Impinger No. 1 6 #?/% Y 7 f  ( f 7  

1 264 I /B33 I 
I 

i / c/ 
Condenser I I 

f r oY  I 
I I 

P f f J  
)-I 

Impinser Yo. 1 4 

Impinger No. 5 

- Desiccanr 
I 

*&we- yv.: Toral ...* &A&$> *&&*%%mw - 
Integrzted Gas Sampling Dara: 

Bas Pump No. 3/44? Box No. Bag N o . 3  

Preren leak check: 0 d m i n  at /r IN.HG 
Bag Material: 5-laver Aluminized Tedlar S i n :  ?at 

Time nan: f W  3 (HRS) Time en& /6/, WRS) 
Sampling rate: A cdmin Operaror: b. ,C&Ie/.- 

SIN of 0, Analyzer used to monitor main outle:: 3 / 
05239hC:UiAWWRFC)RMN-OM6RR 
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APPENDIX C 

INTERPOLL LABORATORIES ANALYTICAL DATA 

TABLE OF CONTENTS 

O ~ a t  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 
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Formaldehyde . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14 

Sample Deposition Sheets . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15 



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

EPA Method 3 Data Reporting Sheet - Orsat Analysis 

No. of Runs Corn 

. .  Fuel Type M Range 0 Orsat Analyzer Synern Leak Check 

for fuel type. 
U Fa Within EPA M 3  Guidelines Coal: 

AnthraciteRignite 1.01€-1,130 
Bituminous 1.083-1.230 

Where Fo - Oil: 
Disxillafe 1.260-1.413 
Residual 1.210-1 370 

NalUral l.SCC-1.836 
Pmpane 1.134-1.586 
Butane 1.405-1.553 

WCodWcmd Bark 1.wO-1,130 

co, 

GaS: 

- Flask I250 cc all glass1 

B - Tedlar Bag IS layer) 

11  TS~EC:&TACKIWP\FORMN~~~ 
c-1 



.. : .  , .. . ~, , . .  .~ . .  . (61 2) 786-6020 

a Orsar Analyzer Sywm Leak Ched Fuel Type FO Range 
0 F. Within €PA A+-3 Guidelines Coal: 

Where Fo - 20.9-0, 
co* 

F - Flask (250 cc ail glass1 

13 - Tedlar Bag (5 layer1 

AnrhnciteAignite 
Bituminous 

Dinillate 
Residual 

Natural 
Propane 
B m e  

Oil: 

Car: 

WccdrWood Bark 

1.01 6-1.1 30 
1.w1.230 

116Ll1.413 
1310-1370 

1.W1.836 

1,405-1553 
1 .wO-1.130 

1.434-1.iab 

11 1595C:WACK\WRFORMS569 c- 2 



. .  . . .. INTERPOLL LABORATORIES, INC . .  

(61 2) 786-6020 

Team Leader 
Date Submined 

. .  . .  . .  
AnlhraatdLipite 
Bituminous .I 1.083-1230 

Where Fa - 20.9-0. Oil: 
co, Distillate 1.265-1.413 

Residual 1.110-1 370 

NaNral 1.600-1.836 
.: - Flask 1250 CC all glass) Propane 1.434-1 386 

Butane 1.405-1.553 
B - Tedlar Bag I5 layer) Woodlwood Bark 1.wO1.130 

ca5: 

c-3 



I NTERPOLL LAmfiTORI ESTINC 

. ~ .,. 
. .  

(612) 7866020 ... 

EPA Method 3 Data Reporting Sheet - Orsat Analysis 
. .  

. .. 

0 Orsat Analyzer S y m  Leak Check Fuel T y p  FO Range 
0 Fo Within EPA M 3  t u i d e l i n s  coal: 

for fuel type. AnthraciteRignite 1.0161.130 
Bituminous 1.0831.230 

co, Distillate 1.2601.413 
Reridual 1.210-1 370 

N a N d  l.6X-1.836 
F - Flask 1250 cc all glass) P w e  1.434-1.586 

Butane 1 .405-1.553 
E - Tedlar Eag 15 layer) W & d  Bark 1.0(301.130 

Where Fp - 20.9-0, Oil: 

CaE 

1 1  1 5 9 5 C . ~ A C ~ W R F O R M N - j 6 9  c-4 

-~ 
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INTERPOLL LABORATORIES, INC 
(612) 786-6020 

I 
Irnpinger Catch .Data Reporting Sheet 

Protocol: @Ainneso?. UWisconsin Olowa . UEPA Method 202 OOther '. 

Date of malvis 5 4 1 + 6  

Job I ?Pr .AJ*ro&ZPbdrT Sourdi fe  Pr.'rrrc, C V c J O k c .  j o * i J e j  
Date Submitted 5/29 Test NO. 7 



INTERPOLL LABORATORIES, INC 
(61 2) 786-6020 

Solvent Rinse Data Reporting Sheet 
/ a EPA Method 5 Probe Wash 0 EPA Method 29 Probe Wash UEPA IMethod 202 Cup & Tube Wash 

Job L? -7cVc) c y t m 7 4  SourcdSite 7 4 ~ ~  r y C l d d  du7Loi- 
, 

Date Subrnirted Test No. 7 
Date oi Analps 6 -  7-9, Technician S L P  

Transport Leakage0 Non ml Solvent m / m & c  

3. 
'Solvent Residue 4 3 ~  ugh1 -[(Sample W t - e  (106)]Nol. of Sol. a m 1  
€PA-M5 Acetone Residue Blank Spec. C 7.8 ug/rnl 



INTERPOLL LABORATORIES, INC 
(612) 7866020 

Filter Cravimetrics Reporting Sheet 

Fiter Type: @ EPA Method 5 CI €PA Method 29 €PA Method 202 0 Other 

Job .LP-F.o H 4 / r o i ~ c r  source/site Pa/-;r & ruT 
Date Submitted Ten No. 7 
Date of Analysis A T  -z& Technician SG/r 



INTERPOLL LABORATORIES, INC 
(6 12) 786-6020 

Filter Gravirnetrics Reporting Sheet 

Results of filter AnalrJis g 

Fiter Type: d E P A  Method 5 EPA Method 29 0 EPA Method 202 Other 

RUN L I RUN z RUN RUN - 
- 3 B w  

Job 

Total Mass g 

Date of Analysis 6 - 3 - 9 6  

RUN RUN RUN RUN 1 
1 I 



@ 
Results of Solvent Phase g 

Results of Aqueous Phare g 

. 
RUN 4 RUN 1 '  R U N '  ' 2 , ' .  - R U N '  : '3  . . "  - 

O.OLIUU d.0132 d , O J 5 Z  0, o i o / .  

c -9 



INTERPOLL LABORATORIES, INC 
(6 12) 786-6020 

Solvent Rinse Data Reporting Sheet 

?$€EA Method 5 Probe Wash €PA Method 29 Probe Wash OEPA Method 202 Cup & Tube Wash 

lob L P- T&,, ,Lhpz,~c,.?, SourceiSite .@rn 7-w Lo7  

Dace Subrnined Test No. 9 
Dare of Analysis c 4-9& Technician 5 c/3 

Transport Leakage0 None d ml Solvent BCe7a.v e 

'Solvent Residuej. f Ludrn l  -[(Sample W t . 0  (106)]Nol. of Sol. E r n 1  

EPA-M5 Acetone Residue Blank Spec. 5 7.8 ugh1 

Resulrs oi Solvent R i n s e  8 .~300L r - l r  . r 2 3  Q .0/33 



INTERPOLL LABORATORIES, INC. 
(612) 786-6020 

Filter Gravirnetrics Reporting Sheet 

I 

Fiter Type: Method 5 0 €PA Method 29 0 €PA Method 202 0 Other 

Job 1 9 - T w p  + - u ~ ~ c r  source/site 7 d L . z  7 
Date Submitted 7 
Date of Analpis 6 - 4 - 4 ~  

Test No. 

Technician S G  ,7 

N Q N I 1 RUN 

Results oi Filter Analwir g 1 ,000z I . .cxJ/(b - 00 6 r/ 

RUN R N  U RU N ,QJ N 

Total ,Mass (. 0 

c-11 112994-C.\STACK\WWOR91 



INTERPOLL LABORATORIES, INC. 
(612) 786-6020 

Solvent Rinse Data Reporting Sheet 

.- *Method 5 Probe Wash EPA Method 29 Probe Wash 

lob ~7 - ~ G C  C - N T O ~ ~  sourmsire -.F-’iU3c O n e ?  
Dace Submitted Test No. Li 
Date o i  Analysis fL 7-5L. Technician - c. 2 

UEPAMethod 202 Cup & Tube Wash 

VoI. of Solvent 

Loa Number 

Transpon Leakage0 Nan mi Solvent A c  ‘ 

Dish + Samoie wf: g -  

Dish Tare W t  w 

Results of Solvent Rinse a 

RUN RUN RUN RUN 

. n o 7  / c-12 



INTERPOLL LABORATORIES, INC. 
(612) 786-6020 

Filter Gravirnetrics Reporting Sheet 

Test 9 Run: ? 
Field Blank: 

Loe. No: 7 c &L /c 
Color: m/ ' 

Fiter Type: &EPA Method 5 0 EPA Method 29 

Filter No: 8 3 6  0 

Filter Twe: 9- &..6 
Filter + SamDle Wr: I . 9sa  c e 

Filter $re WL: '72 92 E 

lob L ? - T i a  +GAniiax{ 
Date Submitted 
Date of Analysls L--i  - 9 L  

Run: 

Log No: 

EPA Method 202 0 Other 

Filter No: 

Filter Tvw: 

Filter + Sample Wt g 

Source/site c-mr C d i - a 7 -  
Test No. 4 
Technician S& d 

Ten: Run: 

Log No: 

Color: 

Sample WE g 

Filter No: 

Filter T p .  

Filter + Sample wt: e 

Filter Tare wt: g 
camQir wr e 

~~ 

Log NO I Filter T-: 

Color: I Filter + SamDle Wt E 

Results of Filter Analysis g 

JI Sample Wt: I! 

< oz /4  

RUN RUN RUN RUN ~ 

Total Mars g 

C-13 1 1 2 9 9 4 C : W A C K \ W R K ) R 9 1  



INTERPOLL LABORATORIES INC. 

Formaldehyde Results Using EPA Method 001 1 
For Dept. 20RP Two Harbors 

Collected 5/22/96 

I 750 I I I 7.3 

* =Total Mass of formaldehyde in the sample in ug. 

Reviewed by: 

David J. dhneider, Manager 
Chern- Department 

Page 1 of 1 

C- 14 
7712FORM.LPT 
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APPENDIX D 

COMPUTER DATALOGCER PRINTOUTS/STRIPCHART 



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

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

- 1996 - 
F i l e  Name: LPT7R1 
Job Number: 6-7712 
Cl ient :  Louisiana - P a c i f i c  
Location: Two Harbors. Minnesota 

Pr imary Cyclone Out le t  -- Run 1 

Jul ian T i  me Conc. (drv basis unless noted) 
Date ( H r s )  NOx (ppmv) co fDDli lV) 
142 09:49:00 17.2 658 
142 
142 
142 
142 
142 
142 
142 
142 
142 
142 
142 
142 
142 
142 
142 
142 
142 
142 
142 
142 
142 
142 
142 
142 
142 
142 
142 
142 
142 
142 
142 
142 
142 

09 : 50 :OO 
09:51:00 
09:52:00 
09 : 53 :00 
09:54:00 
09: 55 :00 
09: 56 :00 
09:57:00 
09: 58:00 
09:59:00 
10:00:00 
10:01:00 
10 : 02 :oo 
10:03:00 
10: 04 : 00 
10: 05 :00 
10 :06 :00 
10: 07: 00 
10: 08 :00 
10:09:oo 
10: 10: 00 
10:11:00 
l0:12:00 
10: 13:OO 
10:14:00 
10: 15:OO 
10:16:00 
10:17:00 
10: 18:Oo 
10:19:00 
10 : 20 :oo 
10:21:00 
10:22:00 

17.2 
17.0 
18.2 
18.6 
20.4 
19.4 
17.7 
17.2 
17.2 
16.6 
16.6 
17.1 
17.1 
17.8 
18.2 
18.6 
18.2 
19.2 
18.5 
18.4 
17.3 
17.2 
16.6 
16.9 
18.5 ' 

21.3 
23 .O 
22.6 
22.0 
19.3 
19.0 
18.3 
18.4 

665 
561 
416 
300 
190 
233 
326 
452 
631 
643 
56s 
530 
402 
276 
273 
226 
253 
250 
320 
329 
376 
396 
399 
327 
17s 

99.5 
83.9 
94.8 
114 
199 
203 
210 
253 



Interpol T L a b o r a t o r i  es - I n c  - 
(612) 786-6020 

Printout of €92 Model 80 DAS 

- 1996 - for CEM T r a i l e r  No. MOBILE 

F i l e  Name: LPT7Rl 
Job Number: 6-7712 
Client:  Louisiana - Pac i f ic  
Location: Two Harbors, Minnesota 

Primary Cyclone Outlet  -- Run 1 

Jul i an T i  me Conc. (dry b a s i s  unless noted) 
Date (Hrs) NOx (DDmv) co (DDmV) 
142 10 : 23 : 00 18.6 227 
142 10: 24 :00 20.1 175 
142 10: 25 :00 20.2 161 
142 10: 26 :00 21.3 111 
142 10: 27 :00 22.3 84.8 
142 10 : 28 : 00 23.1 70.2 
142 10: 29 :00 22.8 65.3 
142 10: 30 :00 22.2 77.0 
142 10: 31 :00 23.1 69.6 
142 10: 32 :00 23.2 70.4 
142 10 : 33 : 00 22.0 97.4 
142 10:34:00 23.0 73.3 
142 10 : 35 : 00 21.4 97.1 
142 10: 36 :00 21.3 88.4 
142 10: 37 :00 22.3 67.8 
142 10: 38 :00 23.4 59.9 
142 10: 39 :00 23.8 58.0 
142 10: 40 :00 25.2 44.4 
142 10 : 41 : 00 25.1 47.1 
142 10: 42: 00 24.4 60.3 
142 10: 43: 00 23.5 69.1 
142 10: 44:OO 23.4 71.1 
142 10:45:00 22.5 ' 95.0 
142 10: 46 :00 23.2 70.6 
142 10:47:00 23.2 73.5 
142 10: 48 :00 23.3 82.8 

Run Average 20.2 229 



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 

Printout  o f  ESC Model 80 OAS 
for CEM T r a i l e r  No. MOBILE - 1996 - 

F i l e  Name: LPT7R2 
Job Number: 6-7712 
Cl ient :  Louisiana - P a c i f i c  
Location: Two Harbors, Minnesota 

Primary Cyclone Outlet  -- Run 2 

142 
142 
142 
142 
142 
142 
142 
142 
142 
142 
142 
142 
142 
142 
142 
142 
142 
142 
142 
142 
142 
142 
142 
142 
142 
142 
142 
142 
142 
142 
142 
142 
142 

Jul i an T i  me Conc. (drv basis unless noted) 
Date ( H r s )  NOX (DDmV) co ( D D m V )  
142 11 :56: 00 24.0 77.2 

11 : 57 : 00 22.2 220 
11: 58:OO 
11:59:00 
12 : 0o:oo 
12:Ol:oo 
12:oz:OO 
12:03 : 00 
12 : 04:OO 
12:05:00 
12:06:00 
12:36:OO 
12:37:OO 
12:38:OO 
12: 39 :00 
12 : 40 :00 
12 : 41 :00 
12:42:OO 
12:43:OO 
12:44:OO 
12:45:00 
12: 46 :00 
12:47:OO 
12 : 48: 00 
13 : 09 :00 
13: 1O:OO 
13:ll:oO 
13: 12:OO 
13:13:OO 
13: 14:OO 
13: 15:OO 
13: 16:OO 
13: 17:OO 
13: 18:OO 

21.9 
21.0 
19.5 
19.7 
19.8 
19.6 
20.1 
19.4 
20.1 
18.6 

18.4 
17.9 
18.1 
18.6 
18.4 
19.1 
18.9 
18.5 
18.5 
18.2 
18.0 
17.7 
17.7 
17.5 
17.3 
17.1 
17.0 
17.2 
17.6 
17.5 
17.4 

la. 3 

197 
418 
508 
553 
624 
580 
566 
644 
416 
602 
583 
525 
372 
262 
241 
242 
208 
260 
308 
358 
398 
462 
472 
472 

442 
430 
5 20 
526 
671 
784 
661 

358 



I n t e r p o l  1 Laboratori  es rnc 
(612) 786-6020 

Printout  o f  E S C  Model 80 DAS 
for CEM T r a i l e r  No. MOBILE - 1996 - 

F i l e  Name: LPT7R2 
Job Number: 6-7712 
Cl ient :  Louisiana - Pac i f ic  
Location: Two Harbors, Minnesota 

Primary Cyclone Outlet  -- Run 2 

J u l  i an T i  me Conc. (dry basis unless noted) 
Date (Hrs) NOX (DPmV) co (DDmV) 

142 13:19:OO 17.3 756 
142 13 : 20 :00 17.4 480 
142 13 : 21 : 00 17.1 384 
142 13:22:00 16.9 365 
142 13: 23 :00 16.3 468 
142 13: 24:oO 16.3 604 
142 13:25:OO 16.6 748 
142 13 : 26 :00 16.0 698 
142 13 : 27:oO 15.9 560 
142 13:28:OO 15.2 497 
142 13 : 29 :00 16.6 596 
142 13 : 30 : 00 15.8 550 
142 13:31:OO 16.4 428 
142 13:32:OO 16.3 47 1 
142 13: 33:OO 15.8 449 
142 13 : 34 :00 15.2 464 
142 13: 35:00 15.1 580 
142 13: 36:OO 15.7 588 
142 13: 37 :00 15.6 575 
142 13: 38:OO 15.9 481 
142 13 : 39 :OO 16.0 451 
142 13:40:OO 16.4 296 

16.6 310 
16.4 377 

142 13: 41 :00 
142 13 : 42 :00 
142 13: 43:OO 15.5 459 
142 13: 44:oO 16.0 412 

Run Average 17.7 467 
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