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P.O. Box 655 0 624 I u d g n o o d  Road phone 601B56-3092 

May 6,1995 

Subject: Kirby Forest Industries 
Silsbee, Texas 

On April 27, 1995, Environmental Monitoring Laboratories performed air emissions t e shg  for 
Kirby Forest Industries’ oriented strand board (OSB) facility in Silsbee, Texas. Testing was 

performed to determine emissions of particulate matter (PM) and total hydrocarbon as carbon 
(VOC) from the Press Vent regenerative thermal oxidizer (RTO). Testing was also done at the 
inlet to determine inlet loading of PM and VOC. This testing was done at the request of 
Louisiana pacific Corporation. Kirby Forest Industries is a wholly owned subsidiary of 
Louisiana Pacific Corporation. 

Results are shown in the table below. 

PARTICULATE 

The testing project was coordinated by Dr. James T. Boswell of Louisiana Pacific Corporation. 
Danny Russell of Environmental Monitoring laboratories coordinated sample collection and 
analysis and report preparation. 

Following is a report of the test. 
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1 .O TEST RESULTS: The following tables present the measured flow parameters and 

test results for air emissions and loading testing done on April 27, 1995, for Kirby Forest Industries 's OSB 

facility in Silsbee, Texas. 

Kirby Forest Industries -- Silsbee OSB Facility 

Run No. ........................................... 
Date ................................................. 
Time Start ........................................ 
Time End ......................................... 
PARTICULATE EMISSIONS #h 

PARTICULATE EMISSIONS 

VOC EMISSIONS 

VOC EMISSIONS I PPm 

I acfm VOLUMETRIC FLOWRATE 

VOLUMETRIC FLOWRATE I d s c h  

V E L O C r n  f t J S e c .  

STACK TEMPERATURE T 

MOISTURE 1 %  
SAMPLE RATE I % isokinetic 

4/27/95 

1.84 1.96 

0.002 0.002 

3.07 1 3.20 

17.5 I 16.0 

135484 I 155396 

93968 1 106920 

3.9 I 4.3 

95 1 94 

3 1 AVG. 
4/27/95 

0.002 0.002 

2.89 I 3.05 

136998 142626 

93881 98256 

5.2 I 4.5 

95 I 95 
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Kirby Forest Industries - Silsbee, Texas 
'ress Vents RTO Met 

............................................ 
Date ................................................. 

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

VOC EMISSIONS I PPm 1 327.5 I 27.5.3 I 275.0 I 292.6 1 
VOLUMETRIC FLOWRATE ~ I 109255 I 108581 I 113209 I 110348 1 
VOLUMETRlC FLowRAn 1 78447 I 77365 I 80214 1 78675 1 
VELOCITY 1 68.3 I 67.9 I 70.8 1 69.0 1 
STACK TEMPERATURE "F 126 129 133 129 

MOISTLTRE Yo 3.8 4.1 4.0 4.0 

SAMPLERATE I%isakiu& 1 90 I 91 I 90 1 90 I 



3 

2.0  so^^ DESCRIPTION: Kirby Forest Industries, a wholly owned subsidiary of 
Louisiana Pacific Corporation, operates an Oriented Strand Board (OSB) plant in Silsbee, Texas. 
A Research Cottrell regenerative thermal oxidizer (RTO) has been installed to control emissions 
from the press vent. 

Source description here is limited to a description of the sampling locations. Detailed process 
descriptions and operating conditions during testing may be supplied by Louisiana Pacific 
Corporation. 

The RTO exhausts to the atmosphere by way of a 88.75 inch diameter vertical stack extending 
through the roof of the building housing the press. Two sample ports at 90" are provided at a 
location that is 25 feet (3.3 diameters) below the point where the stack exits the roof and 20 feet 
(2.7 diameters) above the system inlet duct to stack transition. Sketches of the stack and sampling 
locations are provided in Appendix A. 

The RTO inlet has two ducts from the press. Both inlets were sampled in a rectangular, horizontal 
section of duct leading to a knock out chamber. Each duct is equipped with four sample ports 
along the vertical wall of the duct. 

3.0 TEST PROCEDURES: Test procedures used are those described in 40 CFR, Part 
60, Appendix A and in Part 266, Appendix DL. 

Particulate sampling was done as described in Method 5. An exception was the inclusion of the 
condenser section particulate as described in Method 202. Reported particulate is based on three 
fractions: the front half, the back half organic (methylene chloride extraction), and the back half 
aqueous. The contribution of each fraction can be reviewed in Section 4.0. 

VOC concentrations were measured using Method 25A (continuous monitoring with a flame 
ionization detector). A TECO Model 51 was used. The 0 to 100 ppm scale and the 0 to 1000 ppm 
scale were used for calibrations using zero air, and appropriate low. mid and high range 
concentrations of EPA protocol propane in nitrogen. Since calibrations are made with propane 
(C,HJ, results as methane (CHJ (or as carbon) are determined by increasing the measured 
concentration by a factor of three. A continuous trace of VOC as propane was recorded and 
manually integrated for each 60 minute test period. Instrument calibration was performed 
initially, and following each 60 minute test period. Any necessary adjustments were made after 
recording the response of the mid range calibration gas. which was introduced at the inlet to the 
VOC sampling probe. The gas samples were directed to the heated FID analyzers by way of 
heated teflon sample lines maintained at a minimum temperature of 250°F. 

. 
i 
! 



4.0 DATA REDUCTION 

b 
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Kirby Forest Industries - Silsbee OSB Facility 
Press Vent RTO 
PMNOC Emissions Test - April 27,1995 
Collected Test Data: RUN 1 RUN 2 RUN 3 

1 3 .  CP : dimensionless 

Theta : minutes 

: dimensionless 

lo. DH : in.Hz0 

11. : degreesF 

11. : degreesF 

'3. vlc : m l  

14. c 0 2  : percent 

1'. 02  : percent 

'6. co : percent 

front half 

4/27/95 4/27/95 4/21/95 
1150 1402 1542 + 

42.9600 42.9600 42.9600 

213.86 

5 3  



6 

Kirby Forest Industries - Silsbee OSB Facility 
Press Vent RTO 
PMNOC Emissions Test - April 27, 1995 

Particulate Emksions 

back halforganic 

back balforganic 
back halfaqueous 
Total 

1.555 1.63 1 
0.171 
0.114 0.077 
1.839 1.957 

0.0019 0.0018 
0.0002 0.0003 
0.0001 0.0001 
0.0023 0.0021 

1.630 
0.076 
0.114 
1.820 

0.0020 
0.0001 
0.0001 
0.0023 
P 

VOC Emissions 
I I I I 



Kirby Forest Industries - Silsbee, Texas 
Press Vents RTO Inlet 
PMNOC Inlet Loading Test - April 27,1995 

Collected Test Data: RUN 1 

I 
: i n  0.240 

3. c p  : dimensionless 0.84 II 
II 

4. Theta : minutes 60.00 

II 
17. voc : PPm=propane 105.0 

18. W M  : milligrams I F  
front half 105.2 
backhalforganic 9.6 
back halfaqueous 1.9 

RUN 2 RUN 3 

4/27/95 I 4/27/95 
2015 I 2004 

26.6667 26.6667 

60.00 

24.75 24.75 

0.65 

64.613 67.081 

1.0332 1.0739 

129.00 132.88 

116.04 123.42 

20.90 20.90 

88.0 

129.39 

93.1 
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Kirby Forest Industries - Silsbee, Texas 
Press Vents RTO Inlet 
PMNOC Inlet Loading Test - April 27,1995 

8alculations: RUN 1 RUN 2 RUN3 
1. Rn : in.Hg 

(DW13.6pPbar 25.0324 25.0302 25.0262 
2 Ps : inHg 

3. An : safl 
(Pgll3.QtPbar 24.1918 24.1978 24.7918 

((Dr”24y2x3.14lQ (1 3.14E-04 I 3.14E-04 I 3.14E-04 
‘. vmstd : dscf 

Vm Y(Rw?adXTMm) 50.004 49.545 50.779 
5. vwstd : scf II I 

Particulate Emissions 
’* EPM : p o u n W  

w ~ ~ x w x ~ Y ( 4 s 3 s w  
front half 
back half organic 
back half aqueous 
Total 

‘I. C,PM : grainsldscf 
(hSpMNdX.Ol54 -lug) 

front half 
back halforganic 
back half aqueous 
Total 

21.831 
1.992 
0.394 

24.217 

a 0324 
0.0030 
0.0006 
0.0359 - 

9.749 11.012 
1.115 1.379 
0.392 

0.0141 0.0160 
0.0011 0.0020 
0.0006 0.0005 
0.0169 0.0185 

AVG. - 

50.110 

0.0397 

68.97 

110348 

81927 

78615 

90.11 

10.381 
1.241 
0.384 
12.012 

0.0153 
0.0018 
0.0006 
0.0117 

VOC Emissions 
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5.0 NOMENCLATURE 

II cx  I Cooscnuuian of Wllutanl x 

I 0, I Oxyacn content by volume. ~IY basis 

minuter Sample duration r 
T Meter tempen4rrc denotes X )  
T Stack tcmperaturr (Ta dewtca X )  

T d  a standard temperahlrs - 528X 
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6.0 CALIBRATIONS: 
Measurement devices used by Environmental Monitoring Laboratories and subject to changes in measurement 
precision are initially calibrated prior to use. Those inshuments for which calibration factors are subject to 
change or for which calibration checks are required, are calibrated following each field use or as otherwise 
directed and noted. Calibration promhres for specific equipment are as follows. 

m&iaM&c 
Dry gas meters are periodically removed from the sampling consoles and cleaned and repaired (new &ts etc. 
as required). Following the overhaul of a meter, the measuring precision is checked by the Bell Rover Memod 
and adjusted when necessary to read to within 2% of 100% amnacy. This service is provided by Big 'Ihree 
Meter Company in Jackson, Misskippi. Overhaul service or any six month period is followed by a five point 
calibration described in APTDO576 using either a wet test meter or c a l i i  dry gas meter (used exclusively for 
calibrations) as a standard reference. Following field use, a gas meter calibration is checked in one of two ways. 
[l] Three calibration checks at intermediate orifice settings are performed or [Z] orifice meter coefficients are 
used 

If a meter coefficient obtained 6om pre-test and post-test checks differs by more than 5%. the coefficient 0 
giving the lower sample volume is used in the calculations. 

Q!lficX 
The orifice coefficient is initially determined and is rechecked following a major gas meter repair and calibration 

I9!Z&%x 
Nozzles are checked before each field use with a precision (.001 in.) dial caliper. Three measuremeats on 
different axes are made; an average of those three readings is used in calculafions. If the tolerance among 
measurements exceeds 0.004 inches (highest to lowest reading) the nozzle is repaired and recalibrated 01 
discarded. 

Pitot T W  
Pitot tubes meeting EPA geometry standards are assigned a coefficient of 0.84. Pitot tubes are visually 
inspected for damage before, during and after use. Those pitot tubes not meeting the geomePy standards are 
assigned a coefficient fiom the manufacturer's calibration which it retains unless damaged. All pitot tubes used by 
Environmental Monitoring Laboratories are manufactured by NAPP. Inc. 

Most temperature measurements are made with a type K thermocouple and an Omega digital thermocouple 
thermometer which has an initial calibration traceable to NBS. Other measurements are made using bimetallic 
dial thermometers. The thermocouples and dial thermometers are checked following or during a test series 
against an ASTM mercury in glass thennometer. 

Barometer: 
Aneroid field barometers are checked against and adjusted to readings from a mercury barnmeter or readings 
obtained from local weather authorities. 

Velocity head (delta P) and orifice pressun differential (delta H) measurements are made using water manometers 
of the appropriate range unless otbenuise noted in the test data Manometers do not require calibration 



11 

7.0 APPENDICES 

A. Field and Laboratory Data 

B. Calibrations 

C. VOC Recorder Traces 



STACK CONFIGURATION AND SAMPLE POINT LAYOUT FOR CIRCULAR STACKS 

;OURCE: 
'EST FOR: 
, CST OPERATORS: 

/o 
/ I  

/ 

73.4 I 
77.2 I 
f l . 7  I 

. .  

0 

STACK DIAMETER: g9 .7s -  

No. sample polrds beledad: 

Pcd Length: 5.2s " 
Pm Type: A& "-. ,. . 

-'f II Ped- . 
dDwmtreamdkwnekm 

0. 5 1. 0 1. 5 2 0  
1 I I I I I - 24 

I I I I I I 
2 a 4 .o 6 .O 8 .O 

upsbcem- 

2 4 6 8 10 12 14 16 
inl N. 

14.6 6.7 4.4 3 2  26 21 1.8 1.6 
85.4 25.0 14.6 10.5 8.2 6.7 5.7 4.9 

3 75.0 79.6 19.4 14.6 11.8 9.9 8.5 
4 93.3 70.4 323 226 17.7 14.6 125  
5 85.4 67.7 34.2 25.0 20.1 16.9 
a 95.6 80.6 65.8 3 . 6  26.9 22.0 
7 69.5 77.4 64.4 36.6 28.3 

96.8 85.4 75.0 63.4 37.5 
91.8 623 73.1 625 
97.4 882 79.9 71.7 

I1 €3.3 85.4 78.0 
97.9 92.1 83.1 

1 -  

2 -  

- 

8 -- I_ 

-- 0 

10 - 
-.- 12 

13 94.3 87.5 
982 91.5 - 14 

15 95.1 
18 98.4 

2 1  L.6 I I/ / . p  I 

3 /0 .6  I 
4 /s9 I 
s 7 r . y  I 

I II I 4  87 . 9  I 
I 

I I 

Pad IO : Pim cp: StackTemp: 7 

Remarks: 

o p b  . q 3 , 6  

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



h Box i No. Sample Pts. /Zr'L 
SampleBox N o .  4 MinuteslFl. L.f --- 
ProbePitot 9'Sf 

Nozzle Dia. 3 1  0 

--- --- Pitot Cp -27 NOMOGRAPH 
I. 7s A H @  Time - - - 

% H,O /3 Condensate: 

Meter Temp. / b  0 I Filter No. 

: Amb. Temp. 'F C-Factor .u"i tare L tin @+- 
u 6 Z q : O  i Bar. Press. "Hg ? StackTemp. 28s Silica gel: 

I Static Press. "H,O & R e t  A P 17-2 !are 73.( tin 74'0 I 
I 



I 

I SampleBox MinutesJR. --- 
~ ProklPiiot --- 

--- Pa01 cp NOMOGRAPH 

Filter NO. Meter Temp. 
h e  __ - __ Nozzle Dia. I. 7< 

% H,O Condensate: 
tare b d  ZY,C 

Bar. Press. 'Hg Stack.Temp. Silica gel: 
Static Press. "H,O - . 2 1 Ref. A P  .2& tare br' J fin 7OJ 

Remarks: 



Plant 
Sampling Location PEGS (%M3 Rzd 
Test For 
Test Operaton 

RUN N 0 . L  
Oate 
Tme .*-*.6m 



PROBE WASH: 



~ 

BACK HALF PARTICULATE CATCH ANALYSIS 

MClhylcn0 moddc ExInoion ,& 
SAMPLES: t w - - - s - - -  - p/Ld a\ 

2.7 
DATE TAKEN: &# -73 DATEANALYZED: <- S-- 5 k  1 
DELIVERED BY: RECEIVED BY: ,- 
ANALYED BY. s=-- 

(Attach chain of orrrody i f d d i ~ i o d  exchanger ocnu) 

Aqueous Fraction 



- 
STACK CONFIGURATION AND SAMPLE POINT LAYOUT FOR CIRCULAR STACKS 

.% '..I 

'LANT: 4&< - .&9&&H Date: 9-27-7s I 

iOURCE &i% I_ecc 
EST FOR / l / d t  
i S T  OPERATORS: &--&/A. 4 /&. Irf /6 .Arrc14-' .A+ 

/ I / 

MINIMUM NO. OF POINTS ON A DIAMETER 
domsbEamaar&els 

0. 5 1.0 1. 5 2 0  
I I I I I I 

I I I I I I 
2 0  4 .o 6 .O 8 a 

upsbsvn- 
v 

*. . . .  . .  . .. : 
7 :. . 

14.6 6.7 4.4 3 2  2 6  2 1  1.8 1.6 
85.4 25.0 14.6 10.5 8 2  6.7 5.7 4.9 

3 75.0 29.6 19.4 14.6 11.8 9.9 8.5 
4 95.3 70.4 323 P 6  17.7 14.6 125 
5 85.4 67.7 34.2 25.0 20.1 16.9 
8 95.6 80.6 85.6 35.6 26.9 P O  

89.5 77.4 64.4 36.6 28.3 7 

96.8 65.4 75.0 63.4 37.5 a 
0 91.8 8 2 3  73.1 625 

97.4 88.2 79.9 71.7 
93.3 85.4 78.0 1' - - 

12 97.9 90.1 83.1 

13 94.3 87.5 

14 98.2 91.5 
15 95.1 

18 98.4 

1 -  

2 -  

- 

10 

II 
I I  

L 



TSI Operators / 2 ~  

RUN No. 1 
Date v-z7-4,  
l ime*Y I  '197 em I?.>! 



- 
/ _ _  a -  

km&&g&&A L4-4 z RUN NO. 
Date Y - 2 7 -  9= Test For > 

Test operators ' R d /  t- TMD sm.-,&& 

--- 
Nozzle Dia. 
Filter No. Meter Temp. 

Qr. H,O Condensate: 

Bar. Press. "Hg Silica gel: 
Ref. A P tare 715 



Ran' . 
Sampling Location PPs~ ce~n m- met 
Test For 

RUNNo. 3 
Date 

Ten Operators 7ynlPu1 ! m M -  

h Box 
Sample Box - 
Probelpiiot 
PdOt cp 

Nozzle Dia. 
Finer No. 

Amb. Temp. 'F 
Bar. Press. 'Hg 
Static Press. 'H,O 

No. Sample Pts. Gas Analysis Remarks: 
MinutedPt. , co* - - - - 0, --- 

co --- 
k e  __ __ - 

NOMOGRAPH 

AH@ 
Meter Temp, 

% H,O Condensate: 
C.Factor tare 7, ~a fin 23t 
Stack. Temp. Silica gel: 
Ref. A P tare 713 tin 7 ~ 6  

_________ 



SAMPLES: '0 a b 6  / ? ? / A  Am, \ \  

DATE TAKEN: 7Yci c DATEANALYZED 7 -  z T - 7 C  \ I 
p* PARTICULATE CATCH ANALYSIS 

DELNEREDBY )- RECEIVED BY: 

ANALYZED B Y  
(Aflrsh chain of NaDdy i f . d d i t i O d  UrhIngCr Occur) 

FILTERS: 

PROBE WASH: 
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SILSBEE TEXAS OSB STACK TEST OPERATIONAL SUMMARY 

0711 1195 

PRODUCTION PRESS 

Press 
Temp. ('F) 

Thickness 
(in) 

Density 
(nominal, lbslcu ft) 

PRODUCTION (Finished 3/8 in basis) 

420 - 440 

0.438 & 0.719' 

41 

40,920 ft2/hr'* 
52,378 lbslhr 

'Nominal Thickness = 7/16 and 23/32 inch 

"Anualized Production of 358,459,200 ft2 3/8 basis (8760 hrs) 



SILSBEE TEXAS OSB STACK TEST OPERATIONAL SUMMARY 

07/12/95 

PRODUCTION PRESS 

420 - 440 

0.438' 

41 

Press 
Temp. ('F) 

Thickness 
(in) 

Density 
(nominal, lbslcu ft) 

PRODUCTION (Fir..-..?d 3/8 in basis) 42,336 ft2/hrs* 
54,190 lbslhr 

'Nominal Thickness = 7/16 inch 

"Anualized Production of 370,863,360 ft2 3/8 basis (8760 hrs) 



SILSBEE TEXAS OSB STACK TEST OPERATIONAL SUMMARY 

0711 3/95 

PRODUCTION PRESS 

Press 
Temp. ("F) 

Thickness 
(in) 

Density 
(nominal, lbslcu ft) 

PRODUCTION (Finished 318 in basis) 

420 - 440 

0.438 & 0.469' 

41 

40,320 $/hr ** 
51,610 lbslhr 

'Nominal Thickness = 7/16 and 15/32 inch 

"Anualized Production of 353,203,200 f? 318 basis (8760 hrs) 



SILSBEE TEXAS OSB STACK TEST OPERATIONAL SUMMARY 

07/14/95 

PRODUCTION PRESS 

Press 
Temp. ("F) 

Thickness 
(in) 

Density 
(nominal, lbslcu ft) 

PRODUCTION (Finished 318 in basis) 

420 - 440 

0.438 & 0.250' 

41 

34,576 f h r  ** 
44,257 lbslhr 

'Nominal Thickness = 7/16 and 1/4 inch 

"Anualized Production of 302,885,760 f? 3/8 basis (8760 hrs) 








