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ACFM 
cc (ml) 
DSCFM 
DSML 

DIA. 
FP 
FTIS EC 
g 
CPM 
CWACF 
CWDSCF 
g/dscm 
HP 
H RS 
IN. 
1N.HC. 
IN.WC. 
LB 
LBIDSCF 
LBIHR 
LB/106BTU 
LBIMMBTU 
LTPD 
M W  
mg/Nm3 
ug/Nm3 
microns (urn) 
MIN. 
ng 
ohm-cm 
PM 
PPH 
PPM 

DEC-F (OF) 

PPmC 
PPmd 
PPmtw 
PPt 
PSI 
SQ.FT. 
TPD 
ug 
VIV 

WIW 

< 

actual cubic feet per minute 
cubic centimeter (milliliter) 
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 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 
m i nutes 
nanograms 
ohm-centimeier 
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 68OF (20 '0  and 29.92 IN. of mercury pressure. 
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1 INTRODUCTION 

On March 21, 1996 Interpoll Laboratories personnel conducted a particulate emission 

compliance test of the Line 1 Thermal Oil Heater at the Louisiana Pacific Plant in Hayward, 

Wisconsin. On-site testing was performed by Jamie Bainville and Jim Lorenz. Coordination 

between testing activities and plant operation was provided by Keith Selig of Louisiana 

Pacific Corporation. The tests were not witnessed by a member of the Wisconsin 

Department of Natural Resources. 

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

CFR Title 40, Part 60, Appendix A (revised July 1, 1995). A preliminary volumetric flow rate 

determination was performed to select the appropriate nozzle diameter required for isokinetic 

sample withdrawal. An Interpoll Labs sampling train which meets or exceeds specifications 

in the above-cited reference was used to extract particulate samples by means of a heated 

glass-lined probe. Wet catch samples were colleccted in the back half of the Method 5 

sampling train and analyzed as per Wisconsin DNR Protcol. 

An integrated flue gas sample was extracted simultaneously with the particulate 

sampling train using a specially designed gas sampling system. Integrated flue gas samples 

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

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

analysis. Prior to sampling, the Tedlar bags are leakchecked at 15 IN.HG. vacuum with an 

in-line rotameter. Bags with any detectable in-leakage are discarded. 

Testing was conducted from two test ports oriented at 90° on the stack. These test 

ports are located approximately 4.8 diameters downstream and 2.3 diameters upstream of 

the nearest flow disturbance. A 2C-point traverse was used to collect representative 

particulate samples. Each traverse point was sampled 3 minutes to give 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. 

1 
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2 SUMMARY AND DISCUSSION 

The results of the air emission compliance tests are summarized in Table 1. An 

overview of the results is presented in the table below: 

Parameter Measured 

Particulate 
(Dry + Wet Catch) 
. . . . . . . . . . . . . . . . . . . . . .  (GWDSCF) 0.01 47 
. . . . . . . . . . . . . . . . . . . . .  (LB/IO~BTU) 0.056 

(Dry Catch Only) 
. . . . . . . . . . . . . . . . . . . . . .  (GWDSCF) 0.010 
. . . . . . . . . . . . . . . . . . . . .  (LBIIO~BTU) 0.040 

The wet catch portion of the first sampling run was accidentally spilled during 

recovery, therefore, this run was voided by the Interpoll Laboratories field engineer. An 

additional test run was performed immediately following the third test run. No other 

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 results reported herein are accurate and closely reflect the actual values which existed 

at the time the test was performed. 

2 
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3 RESULTS 

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

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

the particulate results. Preliminary measurements including test port locations are given in 

the appendices. 

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

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

been used as the basis of the calculation techniques in these programs. The particulate 

emission rate has been calculated using the product of the concentration times flow method. 

'I 5 
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I n t e r p o l l  L a b s  R e p o r t  No .  6-7451 
L o u i s i a n a  - P a c i f i c  

H a y w a r d ,  W I  

T e s t  No. 18 
L i n e  1 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  of O r s a t  a M o i s t u r e  Ana lyses - - - - -Me thods  3 a 4 ( % v / v )  

D a t e  o f  run 

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

Run 1 Run 2 Run 3 
03-21-96 03-21-96 03-21-96 

............ c a r b o n  d i o x i d e  7.10 6.50 

o x y g e n  12.80 13.40 .................... 
.................. n i t r o g e n  80.10 80.10 

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

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

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

FO 

6.42 

11.57 

72.39 

9.62 

29.65 

28.53 

0.985 

3261 

5.97 

12.30 

73.53 

8.21 

29.58 

28.63 

0.989 

2950 

1.141 1.154 

5.30 

14.80 

79.90 

4.69 

13.09 

70.69 

11.53 

29.44 

28.12 

0.971 

4145 

1.151 

7 
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3.2 Results of Particulate Determinations 
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I n t e r p o l l  Labs  R e p o r t  No.  6-7451 

a L o u i s i a n a  - P a c i f i c  
H a y w a r d ,  W I  

T e s t  No. 18 
L i n e  1 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  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 - - - - - - -  M e t h o d  5 I 
1. 
I 
'0 
I 
1 
1 
I 
I 
I 
I 
1 
1 
I 
I 
I 
I 

D a t e  o f  r u n  
Run 1 

03-21-96 

T ime run s t a r t / e n d  . ....( H R S )  1038/1145 

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) 

T o t a l  p a r t i c u l a t e  m a t e r i  a1 . . 
.......... c o l l e c t e d ( g r a m s )  

Gar 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 .  . ( IN .WC)  
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  . . . (  CF)  
s t a n d a r d  c o n d i t i o n s .  (DSCF) 

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

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  . ..( l B / H R )  

F - f  a c t o r  . . . . . . .  ( DSC F/MMET3 ) 
E m i s s i o n  f a c t o r  . . .  (LE/MMETU) 

9 

-0.12 
14.75 

. 8 4 0  

0.0 
8 8 . 0  
11.0 
99.0 

0.0342 

1.0023 
29.26 
1.75 
5 8 . 0  

43.72 
43.86 

60.00 
,432 
306 

17922 
10922 

97.0 

0.00733 
0.01203 

1.126 

9140 
0.041 

Run 2 
03-21-96 

1210/1312 

-0.12 
14.75 

. 8 4 0  

0.0 
79.0 
11.0 
90.0 

0.0566 

1.0023 
29.26 
2.08 
65.5 

47.96 
47.46 

60.00 
.432 
3 10 

19125 
11762 

97.5 

0.01131 
0.01840 

1.855 

9140 
0.067 

Run 3 
03-21-96 

13 40 / 1445 

0.00 
14.75 
.840 

0.0 
118.0 
12.0 

130.0 

0.0416 

1.0023 
29.26 
2.04 
67.6 

47.72 
47.03 

60.00 
.432 
308 

19072 
11338 

100.2 

0.00811 
0.01365 

1.33 

9140 
0.061 
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Date: 

Client: 

Laboratory Log Number: 

Sample Collected: 

Sample Received: 

Source: 

Sample Identification: 

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

3/28/96 

LOUISIANA-PACIFIC. HAYWARD 

745164-9999 

31211% 

3/22\96 

LINE 1 KONUS 

TEST IS, WOOD 

Proximate and Ultimate Analysis WT Yo 

Proximate Analysis WT % 

Moisture & Moisture As 
Parameter Ash Free Free Received 

Moisture, Total 
Ash 
Volatile Matter 
Fixed Carbon (calculation) 
Sulfur 
Heating Value, BWLB. 

8 1.07 
18.93 
0.02 
8434 

3.16 
78.51 
18.33 
0.02 
8168 

43.45 
1.79 

44.40 
10.37 
0.01 
4619 

Ultimate Analysis WT % 

Moisture & Moisture As 
Parameter Ash Free Free Received 

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

51.54 
-1.99 
0.06 

43.39 
0.02 

3.16 
49.91 
4.81 
0.06 

42.02 
0.02 

43.15 
1.79 

28.23 
2.71 
0.03 

23.76 
0.01 

Respectfully submitted, 

David J. Schieider. Manager 
Chemistry Department 

11 
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I n t e r p o l 1  Labs  R e p o r t  No . 6-7451 
L o u i s i a n a  . P a c i f i c  

Hayward .  W I  

T e s t  No . 18 
L i n e  1 Therma l  O i l  H e a t 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  . . . . . . .  (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  . . . . . . . . . . . . . . . . .  ( 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 . 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  . . . . . . . . . . . . . .  (LE/ACF)  

M o l e c u l a r  w e i g h t  . . . . . .  (LE/LEMOLE) 

Mass f l o w  o f  gas  . . . . . . . . . .  (LE/HR)  

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

03-21-96 

800 

29.26 

. 84 

2 

2 0  

Round 

52 

14.75 

U P  

-.115 

288 

10.78 

19.8 

. 05088 

29.65 

53358 

17478 
10761 
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APPENDIX B 

LOCATION OF TEST PORTS 
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HAYWARD, WI 
DRAWING 10 

LINE 1 
THERMAL OIL HEATE?. 

STACK 
ELEVATION 
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APPENDIX C 

FIELD DATA SHEETS 



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

EPA Method 2 Field Data Sheet 
Drawing of Test Site 

Job L P  H l W P t h D  

Source L F - i  i T r / L + r r l U  o i L  H c - r C L  S T f W  
Test 1 %  pun-Date 3 - a . 1 - 9 L  

~ 

Stack Dirnen. + 5& IN. 
Dry Bulb "F Wet bulb "F 
Manometer =Reg. OExp OElec. 
Barometric Pressure 3 5 a &  IN.HC 
Static Pressure - - I I G  IN.WC 
Operators 5 ~ V ~ V ~ L L G  .d Lort,n+ 
Pitot No. v3 37 c C. '. 6 q  

Elevation 
View 

032594-G:\STACK\WflFORMS\S-392.1 0 66. fL 
q\Yln 

G1 



INTERPOLL LABOR;;TORIS, INC. 
(612) 786-6020 

Interpoll Laboratories EPA Method 5/17 Sample Lo, Q Sheet 

Job Lf?//.//9 YhIAQO 
source 7M-fi.) ~~ L trek KO. ofnavme pomu 

b[e*odLS- Filter holder&&s Filter We: 
Sample Train Lak Check: 
preresr s 0.02 c h  at 13 IN.HG (vat) B- 
POSK test: a c h  ar 
Particulate Catch Data: 
so. of fi1Ien E.&: 

W. HG (vat) @- 

Recovery solvent(s) 

No. of probe wash bodes: 
Sample recovered by: 

\ 

Bag Pump No. 27B Box No. 3% BagNo.- I 
5-laver Aluminized Tedlar Size: - U L  Bag Material: 

Prerest leak check: 0 cdmin at Y vu IN.HG 
Time m: 8SO (HRS) Time end: q 5 $  W S )  

lfoo cc’rnin Operaror: XI3 Sampling rare: 

- S/W o f  0, Anai).zer used to monitor min outlec 





-- 

I 

1 
1 
1 

INTERPOLL IABOR;;TORIS, INC. 
1612) 786-6020 

/ H A Y  1 
Interpoll Laboratories EPA Method 5/17 Sample Lo, 0 Sheet 

Job w ARO ~are3-2/ ,1-% Tesr 18 Run 2 
Source L7A5 N0-1 )LfXJLcI S-tS c L  
Method ?f Filter holder: YLJA~L 
Sample T n i n  Leak Check: 
Pretest: 4 0.02 cfin ac 15 IN.HG (VX) 

particulate Catch Data: 
No. oftiiten used: Recovery solvent(s) 

KO. ofnavene  points 
Filter y e :  

post res: C~III ac k IN. HG (vat) & 

No. of probe wazh boules: 
Sample recovered by: 

L e t o n e  
Ootherfs) 

Condensate Data: 

Weight (s) 

Tare Difference 

I 4 7 6  I 
I I 

Irnpinger No. 3 I 
Irnpinger No. 3 I I 
Condenser 

a- Bag Pump No. 2 78 BoxNo. ?-' BagNo.- 

32 M.HG Prerest leak check: 0 cdmin at 
Time STM: lQ?S (HRS) Time end: .= m s )  

Bag Material: 5-laver Aluminized Tedlar Size: - U L  

1 
I Sampling rate: Lfoo cz'min Operator: 3; R b  

- of 0. Analyzer used ro monitor min outler: 
OS239eC:\SiAC~WPifC)RMS\S-0046RR 
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INTERPOLL UBORATORIES, INC 

Interpoll Laboratories EPA Method 5/17 Sample Lo, 0 Sheet 
(6 121 7866020 

Job @ / A N  k A P 0  Dare3-21-96 Test 18 Run 3 
source LzxK Ab.) h A [  .C.Y,~C*~L 
&lethod Filter holder. 
Sample Train Leak Check 
Prerest: c 0.02 cfm at 15 INiHG (vac) 
post rest: 0 c h  at A IN. HG (vat) E l  
Particulare Carch Dara: 
xo. of filttrs used. 

NO. ofuavene poins 
Filter type: w 
Recovery solvent(s) 

7 Y  % 

No. oiprobe wash bodes: 
Sample recovered by: 

I a 
Condensate Data: 

We@ (g) 

Final T m  I Diiierence 

Impinser No. 2 

I 
* .. ...<pqW-.-.- & ~ * . b % : w ~ A * s s m # % ~  

37J3 BoxNo. 38 B a g N o . 3 -  

6 cdmin at 32 N.HG 

Inregrated as ampling ata: 

Bag Pump No. 
Bag Material: 
Prerest leak check: 

Time starc: - 
Samplins rate: Wt, cclrnin opeator .-. 

W L  5-laver Aluminized Tedlar Size: - 
gnrS) Time end: 

I 
I 
I 
I 
I 
I 
I 
c 
I 
I 
1 
I 
.t 
I 
E 
a 
1 - SIN of 0: Analyzer used to monitor ra in  ourlet: 
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INTERPOLL MBOGTGRIS ,  I N C  
(612) 786-6020 

Interpoll Laboratories EP-4 Method 5/17 Sample Lo, (J Sheet 

LP ff Job YV-0 

sourcz L V L l  L w 4  r, 
Dare 7 -2’-?6Ten I 6 Run 4 

so 74LK No. of uaverse porn , 
Filler -e: Glm < h1eDoa I f  Filter holder: 6LmJ 

Sample Train Leak Check: 
Preces;: 2 0.02 ciin at 15 r ” G  (vac) 

Paniculate  Catch Dan:  
50. of filters used: 

c post test: 0 cim z 7 IN. HG 
Recovery ;olvenr(s) 

7w7 

No. of probe w s h  bottles: 
Sample recovered by: 
Condensate Dan: 

.. . 

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

97 4 Boxxo. 9 8 Bag Y o . 5  Bas Pump No. 

Preren leak check: 
Time sim: 1 3 4 0  (XRS’t Time end: 

Bag Material: :-laver .qluminized Tedlar Size: - U L  
6 cdmin  at =a M.HG 

Sampling rare: A cdmin Operator: L 
--mT- 

I 
I 
I 





APPENDIX D 

INTERPOLL LABORATORIES ANALYTICAL RESULTS 





! 
INTERPOLL LABORATORIES, INC. 

(61 2) 786-6020 
lmpinger Catch Data Reporting Sheet 

'I 
'1 Protocol: OMinnesota @Wisconsin Olowa OEPA Method 202 OOther 

L ? 1 U A  y Yu'h r9 Source/Site ,!-kc MU. i k0h-i /.%&A 1 E:te Submitted 3-tz-76 Test No. l g  
' Date of Analysis 3- 27 -qd Technician Y d ,  

II 
I I 
:I 
I 

Results of Solvent Phase g 

Results of Aqueous Phase g 

I 
I 
:I 
I 
I 
I 
I 
I 

RUN I RUN 2. RUN 3 RUN 

0 .0d 'od  u.00 30 0.0037 0.0&6 
&~~~~ D - a  0,08/3 0 . a  28 u,ao/L/ 



1 
I 
1 

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

Solvent Rinse Data Reporting Sheet 

N E P A  Method 5 Probe Wash 0 EPA Method 29 Probe Wash 0 EPA Method 202 Cup & Tube Wash 

lob .p / / /44 &ALcJ  SourcdSite L/,.c/e 1 / Y O l v ~ i S t q C Y  
/d Date Submitted Test No. 

Date oi Analysis Y-+ -56 Technician 

Transpon Leakage0 No& ml Solvent 

L-/ 

'Solvent Residue 

EPA-M5 Acetone Residue Blank Spec. 5 7.8 ug/ml 

ug/ml-[(Sarnple w t . 2 )  (1O6)]Nol. of Sol. __ ml 

I I , I , I 

Results of Solvent Rinse g , Q Q O /  I r QL)//D-3 (.-/*72 
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I 
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I 
I 
I RUN 

INTERPOLL LABORATORIES, INC. 
(612) 786-6020 

Solvent Rinse Data Reporting Sheet 

)if EPA !Method 5 Probe Wash EPA Method 29 Probe Wash UEPA Method 202 Cup & Tube Wash 

lob 47/d4",64,4 d SourcdSite / k&dui 47+G/c' 

Date o i  Analysis 7-Y- 46 Technician 5LZ 
Date Submitted Test No. /R 

Transpon Leakage0 None/$! ml Solvent 

"Solvent Residue 
EPA-MS Acetone Residue Blank Spec. 5 7.8 u g h 1  

ug/rnl-[(Sample w t . a )  (1o6)]Nol. of Sol. - rnl 

RUN RUN 

u-4 
Resulb of Solvent Rinse 8 I awl5 
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Results of Filter Analysis g 

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

Filter Cravimetrics Reporting Sheet 

- . ~ 0 0 0  

Fiter Type: &€PA Method 5 Cl €PA Method 29 0 EPA Method 202 Cl Other 

RUN RUN RUN RUN 

E t a 1  Mas5 g /  I I 
D-5 112994G: ISTACK\W~FOR491  



INTERPOLL LABORATORIES, INC 
(61 2) 786-6020 

Filter Gravirnetrics Reporting Sheet 

I Result5 of Filter Andysis g . D3.2 / 

I 
I 

Total Mass g 

I Fiter Type: /4 €PA Method 5 

lob 

€PA Method 29 0 EPA Method 202 Other 

Soura/site 
TestNo. x‘ f p  

/c/c M i d  ~ /&p/dx- s 3 Date Submitted 
Date of Analysis . - - Technician -c, .,7 

I 
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APPENDIX E 

OPERATIONAL DATA 



I 

HAYWARD LINE 1 THERMAL OIL (REVISED) 
I 
I CONTENTS PAGE 

I 
I 
I 
I 
I 

TEST SCHEDULES 1 
LINE 2 THERMAL OIL, DRYER & PRESS DATA 
SUMMARY 2 

LINE 1 THERMAL OIL HEATER MARCH 21,1996 
PM 

PROD U CTI 0 NIS UMMARY 3 
PRESS REPORT 4 
PRESS CHARTS 5 
KONUS DATA SHEETS 6-8 
PRESSRTOCHART 9 
BOARD WElGHTSflHlCKNESSES 10 

I 

I 
I 
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HAYWARD TESTING MARCH 21st, 1996 
Test schedule 

Line 1 Thermal Oil Stack 
~ 

w R U N # I  RUN#2 W 
3-21 PM 850-955 1038-1 145 121 0-1 31 2 

I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
l 
I 
I 
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HAYWARD LINE 1 TESTING MARCH 21, 1996 
Line 1 process data summary 

LINE 1 THERMAL OIL HEATER MARCH 21,1996 - PM 
18.73 =Production rate in Tons per hour 

10.41 =K3 estimated mmBTU per hour input based on fuel measurement 

15.77 =K4 estimated mmBTU per hour input based on fuel measurement 

26.18 =Total mmBTU per hour input 

0.58 =K3 estimated Tons per hour of fuel burned based on fuel measurement 

0.88 =K4 estimated Tons per hour of fuel burned based on fuel measurement 

1.45 =Total tons of dry bark per hour input 

;I 
I 
I 
1 
I 
\I 
I 
I 
I 1 
B 
I 
I 
I 
I 
I 
I 
I 
I 



HAYWARD LINE 1 MARCH 21,1996 -1 ... .. . .. .~ 
THERMAL OIL STACK - PM 
DATA TIME START= 08:45 END= 08% HOURS 0.17 

START= 09:lO END= 13:15 HOURS= 4.08 
TOTAL= 4.25 

B- 
average weights determined by taking bundle weights divided by pekes 
per unit over the testing period. 

711W ,. t- 
pedpeice 48.77 
ped 8' x 16' 195.07 

PLANT PRODUCTION RAW 

4.25 =hours durlng teStmg 

816 =no. of 8'xIs' boards produced (pressioadsx 8 boards per load) 

37,454 =Ibs of Rnished product per hour (Ibs of Rnshed product! hours) 

68 =pressloads 

159,179 =ibs of nnlshed product (boards produced x weightof nnished board) 

18.73 =tons of flnjshed product per hour (ibs of Rnshed product per hour/ 2000 Ib) 

BY AR I U 

K1 
13.89 =K1 fuel callbration in pounds per count 

8,181 =K1 ibs of wet fuel burned during testing 

4,917 =total pounds of dry fuel burned during testing (wet pounds x (1- moisture content)) 

9,000 =estimated BTU content per pound of dry fuel, 
10.41 =estimated mmbtu input per hour (Ibs of dry fuel per hour x btu content) 

13.89 =K2 fuel callbration in pounds per count 

12,390 =K2 ibs of wet fuel burned durlng testing 

39.90% =average moisture content of fuel 

589 =KI counts during testing hours 

4.25 =hours during testing 
39.90% =average moisture content of fuel 

1,156.92 =ibs of dry fuel burned per hour durlng testing (pounds of dry fuel I testing hours) 
0.58 =tons of dry fuel burned per hour during testing (pounds of dry fuel I2000 ibs) 

Kz 

892 =K2 counts durlng testing hours 

4.25 =hours during testing 

7,446 =total pounds of dry fuel burned during testing (wet pounds x (1- molstutx content)) 
1,752.07 =Ibs of dry fuel burned per hour during testing (pounds of dry fuel I testing hours) 

0.88 =tons of dry fuel burned per hour during testing (pounds of dry fuel I2000 ibs) 
9,000 =estimated BTU content per pound of dry fuel, 
15.77 =estimated mmbtu input per hour (Ibs of dry fuel per hour x btu content) 

I' 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 

FUEL BURNING RATE ESTIMATED TFMPFRATURF DlFFFRENTlAL I 
K1 

454.40 =average incoming oil temperature on degrees 1. 
481.30 =average outgoinging oli temperature on degrees 1. 

60 =temperature differential at 100% capacity In degrees f 
26.9 =actual temperature differential 
19.4 =maximum mmbtu Input at 100% capacity 
8.70 =estimated mmbtu input per hour ( actual temp. diff. I max temp. diff.) x max mmbtu input 

0.48 =estimated tons of dry fuel burned per hour during testing (btu input I btu content of dry fueU2000) 
9,000 =estimated BTU content per pound of dry bel, 

K2 
428.30 =average incoming oil temperature on degrees f. 
471.40 =average outgoinging oli temperature on degrees 1. 

80 =temperature differential at  100% capacity in degrees f 
43.1 =actual temperature differential 
19.4 =maximum mmbtu Input at 100% capacity 

0.77 =estimated tons of dry fuel burned per hour during testing (btu input I btu content of dry fueU2000) 

13.94 =estimated mrnbtu input per hour ( actual temp. diff. I max temp. diff.) x max mmbtu input 
9,000 =estimated BTU content per pound of dry fuel, 

I 
I 
I 
I 
I 
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Bed Amperage (MA) 10% l,/L9 
Ionizer Voltage (KV) 7 I?.i! 

1 8 

/ ,U i , 7 Z  j 
7,c 7 7  ' 7 1  I n  7x 
n / V  I , IJ  I j f 7  , Z O  , / C  I , / f  i , ' 7 0  , 2  

'7 Z I79 I .i,% 72 I Z L  I 

1 Bed Voltage (Kv) 

1 Ionizer Amperage (MA) 
EFB Pressure Drop (In.) 
Inlet Temperature 1 Outlet Temperature 
Rock Flow 

!3 I/ i . j  12 I I.? I / / $  I / ! <  < 111.3 t io I r i  I i l  i / I  1 

q n  i- 3 7  I-T'~ 371 17, c\ ! q . O  3 ; ~  I . G ! T . L /  I 
f z,? P ~ , Y  i . > ' j  17.6 /,Z l l . ~  I/,[. I 

3 3 K 1  -hJ Yo l  Y'II J / I  41% 4c3 1411 l4,d 41s IyLs 1419 I 

O f  0 0 o I( oj( o I< ci /< I c <  I & (  l o , (  I 

3 e I?',Z 13 I 

2 4 6  7 5 ' )  303 312 323 373 3i3 ' 123  1377 3T7 1-(3"17i!9 I 

b I I 0 1.3 2 2 '7. 

Baghouse 7 8 9 10 11 12 1 2 3 4 5 
Pressure L-l 7,3 7. 3 7 r  - 7 4 2 0  2," 2#6  'i c 2 8 Z , O  2 . 0  

- 
6 

2.1 1, Drop: (in.) L-ll y p 4 , A  4,f  4. 3 3,1. 4,v  u . q  ; r , J  Y ! I  4,3 4,v 4 ,L  
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APPENDIX F 

PROCEDURES 
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Part iculate  Loading a n d  Emission Rates 

Tne particulate emission rates were determined per €?A ibiethods 1 - 3, CFR Title 40, 

Pan 60, Appendix A (revised julv 1, 1992). In h i s  procedure a preliminav velocity profile 

of the gases in the flue i s  obtained by means of a temperature and velocity traverse. On the 

basis o i  these values, sampling nozzles o i  appropriate diameter are selected to allow 

isokinetic sampling, a necessary prerequisite for obtaining a representative sample. 

Tne sampling train consists of a heated glass-lined sampling probe equipped with a 

Type S pitot and a thermocouple.. Tne 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 
tes i  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 Pinch diameter Celman Type NE glass 

fiber filter where particulates are removed. The sample gas is then passed through an ice- 

cooled impinger train and a desiccant-packed column which absorbs remaining moisture. 

The sample gas then passes ihrough a vacuum pump followed by a dry test gas meter. The 

gas meter integrates the sample gas flow throughout the course of the test. A calibrated 

orifice attached to the outlet of the gasmeter provides real time flow rate data 

A representative particulate sample was acquired by sampling for equal periods of 

time at the centroid of a number of equal area regions in the duct. The sampling rate is 

adjusted at each test point maintaining isokinetic sampling conditions. Nomographs are used 

for rapid determination of the sampling rate. 

1 03 10946?SThCK\WP\PROCiDURENa Pl(1-51 

F-1 



Particulate Loading and Emission Rates 

After sampling i s  complete, the filter is removed and placed in a clean container. The nozzle and 

inlet side of the filter holder are quantitatively washed with acetone and the washings are stored in a second 

container. A brush is  often used in the cleaning step to help dislodge deposits. The samples are returned 

to the laboratory where they are logged in and analyzed. The volume of the acetone rinse ("probe wash") 

i s  noted and then the rinse is  quantitatively transferred to a tared 120 cc porcelain evaporating dish and the 

acetone evaporated off at 97-105 O F .  This temperature is used to prevent condensation of atmospheric 

moisture due to the cooling effect induced by the evaporation of acetone. The acetone-free sample is then 

transferred to an oven and dried at 105 "C for 30 minutes, cooled in a desiccator over Drierite, and then 

weighed to the nearest .01 mg. The filter sample is quantitatively transferred to a &inch watch glass and 

dried in an oven at 105 OC for two hours. The filter and watch glass are then cooled in a desiccator and 

the filter weighed to the nearest .01 mg. All weighing5 are performed in a balance room where the relative 

humidity is  hydrostatted to less than 50% relative humidity. Microscopic examination of the samples i s  

performed if any unusual characteristics are observed. The weight of the acetone rinse i s  corrected for the 

acetone blank. The Drierite column is weighed on-site and the water collected by Drierite is  added to the 

condensate so that the total amount of absorbed water may be ascertained. 

Integrated flue gas samples for Orsat analysis were collected simultaneously with each pollutant 

sample. The samples were collected in 15-liter gas sampling bags at a constant flow rate throughout each 

particulate run. The bags were at a constant flow rate throughout each particulate run. The bags were then 

returned to the laboratory and analyzed by Orsat analysis. Standard commercially prepared solutions were 

used in the Orsat analyzer (sat. KOH for carbon dioxide and reduced methylene blue for oxygen). 
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Equipment: 

Reagents: 

Condensible Organic Compounds Analysis 
(State of Wisconsin - €PA Method 5) 

Method 11-8672-Wl 

Separatory funnel - 500 cc with Teflon stopcock 

Powder funnel - 75 mm ID with a glass wool plug 

Evaporating dish(es) - 200 cc or 250 cc beaker 

Methylene chloride 

Sodium sulfate - (ACS) granular anhydrous (purified by heating for four hours in a 

shallow tray) 

SAMPLING 

An all-glass impinger assembly is used in the back half of the €PA Method 5 sampling train 

when an organic wet catch is to be collected. The impinger assembly consists of a modified 

impinger, a Greenburg Smith impinger followed by another modified impinger. The third impinger 

should have a temperature measuring device at the outlet upstream of a final impinger or desiccant 

column to monitor the temperature of the outlet gas dream. Prior to the start of the test, each of the 

first two impingers should be charged with 100 g of Class I water. The Method 5 train should be 

operated as provided for in EPA Method 5. Ice should be added to the impinger bath to keep the 

temperature of the gas at the outlet at or less than 68°F. After the post test leak check, the impinger 

train is removed and impinger contents poured into a tared all-glass sample bottle and closed with 

a Teflon-lined cap. The sample bottle is then weighed and the total condensate calculated by 

subtraction of the bottle tare weight and the weight of initial water added to the impingers (200 g). 
A label is affixed and the sample is returned to the laboratory for analysis. The sample should be 

stored at 4°C if the analysis is not conducted within 48 hours. 

1 
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1. 

2. 

3. 

4. 

5. 

6. 

7. 

a. 

ANALYSIS I' 
I 
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F-4 I __ 

Sample bottles are removed from storage and the contents quantitatively 

transferred to a clean 500 cc separatory funnel equipped with a Teflon stopcock. 

Rinse the sample container with distilled water and add to separatory funnel. 

Then rinse the sample container with acetone and pour through sodium 

sulfate into a tare beaker marked A. 

The sample is then extracted consecutively with three 50 cc aliquots of 

methylene chloride. The extraction i s  performed according to normal labora- 

tory practice observing the customary safety precaution of releasing excess pressure 

after each shaking. 

After each of the three extractions are completed, the organic solvent should 

be dried by passing it through a funnel containing anhydrous sodium sulfate 

and collecting it and two 50 cc rinses in the tared beaker marked A (the same 

one used to catch the acetone container rinse). 

Evaporate to dryness in a hood at 7OoF or less. evaporate so quickly 

as to allow evaporative cooling to lower the temperature of the container 

below the dew point otherwise water will be condensed in the container. 

Desiccate for two hours in a sealed desiccator and final weigh. 

results in grams. All weighing should be made to nearest 0.1 mg (four 

pi aces). 

Report all 

The remaining liquid in the separatory funnel is then transferred to a tared 

beaker marked B and is evaporated to dryness at 22OoF t 10°F. The analyst may 

take an aliquot of the sample. transferring it to a tared beaker and evaporate to 

dryness at 220OF f 1OOF. If an aliquot i s  used, the weight of the sample and aliquot 

will have to be taken to correct for the total sample weight. 

030B3eC:\ST~CK\WPM.(ETHODnlI-8672.WI 
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9. After the drying step, the sample is cooled in a desiccator and weighted to a constant 

weight to the nearest 0.1 mg. 

Calculation (if aliquot is taken): 

grams - @rams recovered from aliouot) x (total volume (mi) or warns of samole) 
(aliquot volume (mi) or grams used) 

,8 

10. 

11. 

12. 

If volume is used, it must be used for both the aliquot and sample. The same 

goes for using weight. 

A field blank should be analyzed in an identical manner. If a field blank is not 

submitted, take an aliquot of Class I water equal in volume to the samples and 

analyze in a similar manner. 

The results for container A are to be marked in the organic section of Interpoll 

Form #LSC-O3G. 

The results for container 8 are to be marked in the inorganicsection of Interpoll Form 

#LSC-O3C. 

I 
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APPENDIX G 

CALCULATION EQUATIONS 



METHOD 2 
CALCULATION EOUATIONS 

528 p, 

Ts (-I) (29.92) Qzd = 60 (1 - E d  Y A  (- 

Qa = 60 A 

4.995 Qsd Gd 
m =  

d 1 - B ,  

4.585 x lo-* PSM, 
T, P= 

'Alternate equations for calculating moisture content from wer bulb and dry bulb data. 

03229eC:\STACK\WPMEHODN-EQ. 15 
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SYMBOLS 

Cross Sectional area of stack. SQ. FT. 

Cross sectional area of node ,  SQ. FT. 

Water vapor in gas stream, proponion by volume 

Pitot tube coefficient, dimensionless 

Concentration of particulate matter in stack gas, wet basis, GWACF 

Concentration of particulate matter in stack gas, dry basis, corrected to standard 
conditions, GRDSCF 

Excess air, percent by volume 

Dry test meter c o r d o n  factor, dimensionless 

Specific p v i t y  (relative to air), dimensionless 

Isokinetic variation, percent by volume 

Molecular weight of stack gas, dry basis, g/s - mole. 

Mass flow of wet flue gas, LB/HR 

Particulate mass flow, LB/HR 

Molecular weight of stack gas, wet basis, g/g mole. 

Total amount of particulate matter collected, g 

Atmospheric pressure, IN. HG. (uncompensated) 

Stack static gas pressure, IN. WC. 

Absolute pressure of stack gas, IN. HG. 

Standard absolute pressure, 29.92 IN. HG. 

Actud'volumetric stack gas flow rate, ACFM 

Dry volumemc stack gas flow rate corrected to sXandard conditions, DSCFM 

Relative humidity. % 

032294C~\STACK\WPhlEHODS\S-Eq. 15 
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Dry bulb temperature of stack gas, "F 

Wet bulb temperature of stack gas, "F 

Absolute average dry gas meter temperature, "R 

Absolute average stack temperature, "R 

Standard absolute temperature, 528 OR (68 OF) 

Total sampling time, min. 

Total volume of liquid collected in impinges and silica gel, ml 

Volume of gas sample as measured by ~ I Y  

Volume of gas sample measured by the dry gas meter corrected to standard 
conditions, DSCF 

Volume of water vapor in the gas sample corrected to standard conditions, SCF 

Average actual stack gas velocity, FUSEC 

Vapor pressure a! T,, IN. HG. 

Vapor pressure at Td, 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 

meter, CF 

3 
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METHOD 3 
CALCULATION EOUATIONS 

100(%02 - 0.5% CO) 
0.264% N2 - %02 + 0.5% CO %EA = 

?/id = 0.4d(%C02) + 0.32 (%O,) + 0.28 (%N, + %CO) 

M, = Md (I - B.J + 0.18 B ,  
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NETHOD 5 
CALCULATION E OUATIONS 

P, + hHl13.6 
V,(nm = 17.65 V, y ( 1 

TmCma) 

V4& = 0.0472 V, 

(kJ, = 8.5714 x lo-’ C, Q, 

- 
3 
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APPENDIX H 

SAMPLING TRAIN CALIBRATION DATA 
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Time 
(min) 

INTERPOLL LABORATORIES, INC. 

EPA ,Method 5 Cas Metering System Quality Control Check Data Sheet  

(6 12) 786-6020 

Volume Meter Temp PFJ 
Outlet I Inlet (CR 

lob L p  h 4 qw,r, 13 Dare 3 - 2 1 - 5 6  
Operztor 3. a4r-r ~ z ~ L F  5. ichcrzc l%\odule No. 13 
Instructions: 
Operate the control module at a flow rate equal to AH@ for 10 minutes before artaching the umbilical. 

Record the  following data: I .  0 0 ~ 3  

Bar press aq, &, in.Hg 8 -  * AH@ 1. 3 3  in.WC. 

I, 005- 
Val = 

If Y ,  is nor within the range of 0.97 to 1.03, "the volume metering jynem should be investigated before 
beginning." 

CFR Title 40, Parr 60, Appendix A, Method 5, Secrion 4.4.1 

01 1 9 9 5 C ? S i A G < \ W P \ F O R 3 2  
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Interpoll Laboratories, Inc. 
(612) 786-6020 

S-Tvoe Pitot Tube lnsoection Sheet 

Pitot Tube N 0 2 ' 3 - 5  

Pitot tube dimensions: 

I. External tubing diameter (DJ 

2. Base to Side A opening plane (PA) 

3. Base to Side B opening plane (Pd 

, 3 fL IN. 

q'ha IN. 

* 4 bo IN. 

Alignment: 

5. 0, < loo 

a. z c.125" I B7- 
9. W <.0625" ,A/  

Distance from Pitot to Probe Comoonents: 

10. Pitot to 0.500 IN. nozzle 7 0  IN. 

11. Pitot to probe sheath 3 . 0  IN. 

12. Pitot to thermocouple (parallel to probe) 3 * 0 IN. 

13. Pitot to thermocouple (perpendicular to probe) ,7do IN. 

MeefS all EPA design criteria thus C, - 0.84 
Does not meet EPA design criteria - thus calibrate in wind tunnel. 0 
c, - 

Date of Inspection: 

CFR Tide 40 Pan 60 Appenidix A Method 2 

H-4 

Inspected by: 
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Interpol1 Laboratories 
(6 12) 786-6020 

Nozzle Calibration Data Sheet 

Date of Calibration: 03-21-96 
Technician: Jamie Bainville 
Nozzle Number: 5-7 

The nozzle is rotated in 60 degree increments and the diameter at each point is measured 
to the nearest 0.001 inch. The observed readings and average are shown below. 

Position Diameter 
(inches) 

1 0.432 

2 0.431 

3 0.432 

Average 0.432 
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