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P.0, Box 655 * 224-D Bwy 51 North

Ridgaland, Missimsippi = 39158

November 8, 1991

Subject: Kirby Forest Industries
Silsbee, Texas OSB Plant

During the period September 24, through September 28, 1991, Environmental Monitoring Laberataries
conducted air emissions tests for Kirby Forest Industries’ OSB facility in Silsbee, Texas. Testing was
performed to determine particulate, VOC, and CO emissions from five OSB dryers stacks in accordance
with requirements of the Texas Air Contral Board In addition, ground level sampling upwind and
downwind of the facility was done for MDL, phenol, and formaldehyde.

A summary of the stack test results in pounds per hour:

PM
Dryer No. 1 (09«24-91).ccsveevess 1l.6
Dryer No. 2 (09-25-91)..:.45+4... 10.8
Dryer No. 3 (09=25-91)......-u0c0» 9.35
Dryaer No. 4 (09=26«91)...0cccuuns 11.7
Dryer No. 5 (09-26-91).....00004. 9.17

A summary of the ground level test results in ppm:

Average upwind concentrations ..........

Average downwind concentrations ..... o <.0001

The testing project was coordinaied by Dr. Jim Boswell of Louisiana Pacific. Danny Russell of
Enviranmental Monitoring Labaratories was responsible for the collection and analysis of the samples.
Sample custody was limited to Mr. Russell with the exception of samples for HCHO, MDI, and phenoi.
Those samples were shipped to Clayton Environmental Consultants in Edison, New Jersey for analysis.

Following is a report of the test.
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10 Test Results: The following tables present the measured flow parameters and test results for three
separate emissions samples for each of 5 OSB dryer stacks at Kirby Forest Industries in Silsbee, Texas
during the period September 24, through 26, 1981, and results of ground level testing upwind and
downwind of the facility.

12 No. 1 Dryer

Run. NO. crerevvcscncaranosssnsnes 1 2 3 avg.
DAL® .vesvvssessessasssnsnsarssaes| 09-24-91 | 09=24=91 | 09=24-91 | ~~=—--
TiMe BLATL cesesetsvocrcscnrsanssoas 1222 1410 1536 —————
Time @Nd ccstvinvaccnssenssssnsanns 1323 1512 1638 | wewaea
PARTICULATE EMISSIONS | #/hr. 11.9 11.1 11.9 11.6
PARTICULATE EMISSIONS | gr/decf 0.046 0.041 0.043 0.042
CO EMISSIONS #/hr. 3.81 2.71 6.03 4.18
CO EMISSIONS ppm 29 20 43 31
VOC EMISSIONS #/hr. 22.3 22.4 15.9 21.5
VOC EBMISSIONS ppm as C 337 325 287 ale
VOLUMETRIC FLOWRATE acfm 43871 45749 46269 45296
VOLUMBTRIC FLOWRATE dscfm 30132 313850 31340 31307
VELOCITY : £t./sec. 76.0 79.3 80.2 78.5
STACK TEMPERATURE degreeg F 194 192 195 194
MOISTURRE % 14.7 13.8 14.1 14.2
SAMPLE RATE Sisokinetic 103 98 102 101
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1.2 No. 2 Dryer

RuBl. NO. sevecsrenacacnsrsasnsnsns 1 2 3 avg.

DAEE sovuvrrsrrrosacarnsnssnssnsss| 09=-25-91 | 09-25-91 | 09-25-91 ————
TIM® BLATE .ovenvraverecnonncoanses 1025 1200 1336 | —emee-e
Time @nd ..ovvrrvsarvocssosnrnnran 1126 1302 1438 | mm———-
PARTICULATE EMISSIONS | #/hr. 10.1 11.6 10.6 10.8
PARTICULATE EMISSIONS gr/dsct 0.039 0.045 0.041 0.042
CO EMISSIONS #/hr. 1.25 2.72 3.23 2.40
CO BMISSIONS PP 9.5 21 25 18
VOC EMISSIONS #/hr. 25.8 17.3 25.0 22.7
VOC EMISSIONS Ppm as C 392 263 396 344
VOLUMETRIC FLOWRATE acfm 43794 44056 44041 43963
VOLUMETRIC PLOWRATE dscfm 30151 30077 29843 30024
VELOCITY ft./sec. 75.9 76.3 76.3 76.2
STACK TEMPERATURE degreeg F 193 200 197 197
MOISTURE L) 14.6 14.5 15.5 14.8
SAMPLE RATE sisokinetic 100 103 100 101
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1.3 Dryer No. 3

Run. NO. tevevvrerecssssoansnsanss 1 2 3 avg.

DAL@ suseccessscavsssnvssanssssnse| 09=25-91 | 09~25-91 | 09-25-91 ——
Time BLAXt .eveusvsssannsvsnnessas 1512 1639 1812 ——————
Time BRA .. .coucrronrcssannananann 1614 1740 1513 ——
PARTICULATE BMISSIONS | #/hr. 5.71 9.36 9.00 9.35
PARTICULATE EMISSIONS | gr/dect 0.037 0.035 0.034 0.035
CO BMISSIONS #/hr. 7.11 5.41 2.38 4.96
CO EMISSIONS pEm 53 40 18 37
VOC EMISSIONS #/nhx, 23.9 26.3 26.1 25.4
VOC BEMISSIONS Ppm 356 393 3ag 380
VOLUMETRIC FLOWRATE acfm 43735 43749 43825 43770
VOLUMETRIC FLOWRATE dscfm 30564 30756 30941 30754
VELOCITY ft./aac. 75.8 75.8 75.9 75.8
STACK TEMPERATURE degraes P 187 186 18§ 186
MOISTURE 3 14.2 13.8 13.6 13.9
SAMPLE RATE sisokinetic 100 99 97 9%
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1.4 Dryer No. 4

Run. NO. ceereracscccrnsivorsansse 1 2 3 avg.

DALO .votvveasnsncasvacssnsscrsess| 09-26=91 09-26-91 09-26-91 D ———
Time gtart ...ccoerencssavosscanes 1030 1205 1326 | ====- -
Time @nd ....ccuccvvennsncnnsonans . 1147 1306 1445 | ———euw
PARTICULATE EMISSIONS | #/hr. 12.5 11.1 11.6 11.7
PARTICULATE BMISSIONS gr/dact 0.041 0.037 0.038 0.038
CO BMISSIONS #/hr. 1.52 1.62 1.89 1.68
CCO EMISSIONS ppa 9.8 10.5 12.1 1a.8
VOC EMISSICONS #/hr. 29.9 28.9 30.45 29.7
voC EMISSIONS ppm 391 380 393 3as
VOLUMETRIC FLOWRATE acfm 49458 49234 49892 49528
VOLUMETRIC FLOWRATE dacim 35558 35390 35738 35562
VELOCITY ft./sac. 85.7 85.3 86.4 85.8
STACK TEMPERATURE degrees F- 178 177 176 177
MOISTURE L 13.0 13.0 13.8 13.2
SAMPLE RATE %isokinetic 98 102 98 99
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1.5 No. 5 Dryer

Run. NO. ..ievevenresassnrsanensas 1 2 3 avg.

DALE covviverercesorsscsaasasoanes| 09-26=-91 | 09-26-91 | 09-26-91 | —————
TiMe BLArt ...vcuicevessvacrassanns 1656 1833 2050 | -————-
TiM@ ONA ..ivvvvricasonssasasssans 1819 2016 2232 | -———m-
PARTICULATE EMISSIONS | #/hr. 10.2 8.21 9.12 9.17
PARTICULATE EMISSIONS | gr/dscf 0.033 0.027 0.030 0.030
CO RMISSIONS #/hr. 1.01 0.99 1.14 1.04
CO EMISSIONS PPm 6.5 6.4 7.4 6.8
voCc BMISSIONS #/hr. 25.0 26.7 29.5 27.1
VOC EMISSIONS ppm EES T 354 392 359
VOLUMETRIC PLOWRATE acfm 48880 48657 48327 48621
VOLUMETRIC PLOWRATE dacfm 35457 35345 35272 35358
VELOCITY ft./wec, 84.7 84.3 83.7 84.2
STACK TEMPRRATURE degrees F 177 176 173 175
MOISTURE ) 12.13 12.3 12.3 12.3
SAMPLE RATE %isokinetic 95 95 96 95

[ —




1.7 Results of ground level sampling: Samgples for ambient levels of MDL, formaldehyde, and phenal were
taken on September 25 and 28, 1991,

Calculations:

Sample volume at std conditions: (minutes)(flow rate)(Pbar/20.92)(528/Te)

ppm:  (mg sample/volume, liters)(24040/mw)
Formaldehyde concentration determinations
Tube |{Sample! Date |Pump/|Cal. |[minutes| Pbar Ta |Volume Sample HCHO
Ip IDp Side [Plow |samplediin. Hg|Deg P |liters|wt. mg ppa
1{DW R1 (09-25-91(|823=-A .10;; 432| 29.87 75) 44.82 .002 .04
3J|Uw RI- 59-25-91 910=A -70909 ) 42; 29.87 ;; 38.;; .05; -----.Og
Ts|ow Rz |09-26-91|8z3-a| .1083|  a@s| z9.83| 78] 40.16| .oo0z|| .04
T7|ow Rz |09-26-91|910-A| .0s08|  379| 29.89| 78| 33.78| .002|| .05
o|ow R3 |09-26-91|823-A| .1083|  322| 29.89| 83| 32.94 <.002|| * <.05
“"11|ow r3 |09-26-91|910-a| .0908|  317| 29.89| 83| 27.99| <.002 '2“2255
Phancl concentration determinations
Tube [Sample| Date |Pump/|Cal. |minutes| Pbar Ta |Volume|Sample annoz_
ID IDp Side |Plow |sampled|in. Bg|Dag ¥ |liters |wt. mg Ppm
- 2 D; Rl {09-25~-91({823-B| .Q984 432| 29.87 75} 41.881 <.002 * <.;;
aluw R1 |09-25-91|910-B| .0952|  429| 29.87| 75| 40.24| <.002|| * <.01
---; E;GEZ- 09-26-91 ;23-3 0984 389 29.89 . 78| 37.53] «.002 b <.EI
---; UW R2 09-26-91 ;;5:; .0982 379 29.55 78 -55.37 <.002 * <.01
""10|ow R3 |09-26-91|823-B| .0984|  322| 29.89| 83| 30.78| <.002|| = <.02
12|UW R3 09-2G~9; SZEZE . Q952 317| 29.89 ) a3 -;9.32 <.002 * «,02
MDI Concentration determinations
Sample. Date Pump [Cal. minutes| Pbar Ta |VolumeSample MDI
ID Flow |sampled|in. Hg|Deg P |liters|wt. mg pPpm
DW Rl |09-25=-91| 9903 1.017 432 29.87 75] 432.8(«<.0002 | |~<.00006
UW R1 |09-25-91 9178 .9783|  428| 29.87( 75| 413.5(<.0002| |*<.00007
DW B2 |09-26-91| 9903| 1.017|  389| 25.89| 78| 387.8|<.0002||o<.00007
EW R2- 09-26-91| 9178| .9783 379 -29.39 78 -563.5 <.0002| | *<.00008
DW R3 |09-26-91| 9903 1.017|  322| 29.89| 83| 318.1|<.0003] |=<. 00009
uw R3 |09-26-91| 9178| .9783|  317| z0.89| 83| 301.3|<.0003| |o<.00009

* Below minimum detectible limits




2.0 Source Description: Kirby Forest Industries’ oriented strand board (OSB) facility in Silsbee, Texas
produces criented strand board from southern pine timber. Five (5) identical MEC Compeny rotary
dryers are used to dry wood flakes used in the board construction. Particulate emissions from each of
the rotary dryers are controlled by a multi-cyclane. Each identical system exhausta to the atmogphere
by way of a 42.0 inch diameter stack. Two sample ports are provided at a location which is approximately
23 feet (8.0 diameters) below the stack exit and B0 feet (14 diameters) above the blower inlet to the
stack. Detailed descriptions of the processes and operating rates, and operating conditions during the
tests are supplied by Kirby Forest Industries under separate cover.

3.0 Test Procedures: Test procedures used are those described in the Code of Federal Regulations, Title
40, Part 60, Appendix A. Specifically those procedures used were Method 1 to determine the number
of sample points, Method 3 to determine carbon dioxide and oxygen content of the stack gas, and’Method
6 to determine flow rates, moisture content, and particulate emissions. The sampling train used is
identical to that described in Method 5. VOC emissions were measured using Method 25A (continuous
monjtoring with a flame ionization detector). The FID is equipped with multiple scales. The 0 to 100
ppm scale and the 0 to 1000 ppm scale were used for calibrationa using zero air, 22.1 ppm propane, 258
Ppm propane, and 740 ppm propane. Calibrations are made with propane (C,H,). Therefore, to obtain
results as methane (CH,) (or as carbon), measured concentrations were increased by a factor of three,
Carbon monoxide concentration was determined using the continuous sampling technique described in
‘Method 10 using a Beckman NDIR analyzer.

Pm'ticulateﬁlt.erswerereeoveredbyrinsingthe&onthalfoftheﬁlterholderintothepmbewashand
securing the filters in giass petri dishes. Part of the sample filter normally adheres to the filter grsket,
and some of the adhering material is recovered into the probe wash, Therefore some of the filter weight
is attributed to the probe wash weight.

Filters were heated in an oven for 2 hours at 105° C, desiccated at least 24 hours and weighed to
constant weight. Probewashsamplesinncetonewereevapuratedtodmesa over low heat in tarred
heakmdeﬂmtedforatlean%hmmdweighedtoconstantweight Weighings are made at 6 hour
or greater intervals (samples stored in desiccator). Final weights are considered valid and are recorded
ifthmhmmomthanﬂ.ﬁmiﬁgramdiﬁme&omthepreviomwdghing.

Ground level sampling for phenol, formaldehyde, and MDI was conducted simultanecusly at areas
generally upwind and downwind of the plant. Three separate sampling periods were made for 4 to 7
hour durations during two days when conditions were deemed appropriate, Sampling for MDI was done
by using a calibrated personnel sampling pump and two midget impingers containing methoxy phenyl
piperidine in toluene. The sampie rate was approximately 1 liters per minute. Anatyses were made using
NIOSH procedure 5521. Sampiing and analysis for formaldehyde was done using OSHA procedure 52.
SampleswerecollectedusingacnlibratedpersonnelpmpandtreatedXAD-Zreaintubeaandnmmple
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4.0 Data Reduction




Kirby Poreat Induatries - Silsbee 0SB Facility

No. 1 Dryer Stack
Particulate/VOC/CO Emissions Test - Saptember 24, 1991

Collectaed test data

ROM 1

RUN 2

RO 3

}

|1. As : aq £t | 9.621128| 9.621128] 9.621128|
}2. Dn : in. } .197} .197} .197}
13. Cp : dimensionleas i .84% .84% .84;
{4. Theta t minutaes { 601 60: 60%
!5. Y : dimensionless { 1.00{ 1.00# 1.00{
| ! I I |
|6. Pbar :+ in. Hg | 29.87] 29.87| 29.87|
=7. Py : in. H20 : -.5: -.5{ -.5:
=8. Vm 1 of (dry gas) = 43.785} 44.631; 46.808{
=9. sgr(DP),avg: in.H20-.5 1 1.1844i 1.2393] 1.2494}
}10. DH : in. H20 ! 1.6875{ 1.7517{ 1.7533%
{11. ta : degrees P = 193.e§| 191.75{ 195.17{
}12. tm + degrees F ; 105.15} 112.58| 115.79}
113. Vie : ml '} L/150= v’140.5} e 150}
{14‘ coz : percent % 2.005 2.005 2.00!
;15. 02 s percent { 19.00{ 19.00{ 19.00{
}15. co i ppm, dry (NDIR) } 29} 19.5} 43.3}
{17.& Mny 1 mg (front half) } L-119.9} L=105}» & 116.8;
|17.b Mn(bak) : mg (back half) i V'1.9] t 3.8 .- 4.8}
518. c,voe : ppmv as propana,wati -112.40]| 108.20} 95.50i

193.58

30.6

105.37




Rirby Porest Industriee - Silsbee QSB Facility

Na. 1 Dryer Stack

Particulate/VOC/CO Emissions Test - September 24, 1991

RUN 3

10

Calculations: RON 1 RUN 2 AVG.
I.” Pm t in.Hg
(DH/13.6)+Pbar 29.99 30.00 30,00 N/A
Z. Pa t in. Hg
(Pg/13.6)+Pbar 29,83 29.83 29.83 N/A
3. An 1 8q tt
((Dn/24)~2)(3.1416) 2.117e-4| 2.117e-4{ 2.117a-4 N/A
4. Vmstd: dscf
Vm Y (Pm/Pstd) (Tetd/Tm) 40.96460] 41.26350] 43.03673 N/A
5. Vwstd: scf .
(-04707ct/ml) (Vlic) 7.0605| 6.613335 7.060§ N/A
6., Bws : dimensionless
sztd/(sztd+Vmstd) +1470169| .1381323] .1409359) .1420284
7. Md t mol.wt. dry basis
.44 CO2+.32 Q2+.2B(CO+N2) 29.08 29.08 29.08 N/A
8. Ms { mol.wt. wet basls
Md(1-Bwa)+18 Bwe 27.45 27,55 27.52 N/A
9. Vs : ft/msec
Rp Cp (aqrDP)agr(Ts/(Pe Ms)) 76.00 79.25 80.18 78.47
118, @ : cfm
Vs Ag(60 sec/min) 43871 45749 46269 45296
1l. Qetd : decim
Q({1-Bws) {Pa/Patd) (Tatd/Ts) 30132 31850 31940 31307
2. I ¢t percent
[ (100 Ts)(.002669 Vlc+{Vm Pm/Tm)]/ 103.00 98,15 102.08 101.08
{60 Theta Vs Ps An)
13. E : pounds/hr
{ (Mn/Vmetd) (Qstd) (60)) /453590 mg/#
Pront Half 11.67 10.72 11.47 11.28
Back Half .18 .39 45 34
Total 11.85 11.11 11.92 11.63
I§.°C's : gralne/dac?
{Mn/Vmetd) (.0154 grains/mg)
Pront Half .0450745| .0391872] .0417550| .0420189
Back Half .0007143( .0014182| .0016460| .0012595
Total .04578808; .0406054] .0434410| .0432784
{5.°E,CO0 : pounda/Rr
(C,CO*7.27e~8) (Qatd) (60) 3.8l 2.71 6.03 4.1a
1€, E,VOC 1 pounds/hr as carbon
(C,VOC) (3) (3.1161e-8) (Qatd, wet )60 22.27 22.43 19.92 21.54
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Kirby Porest Industries - Silsbee 058 Paclility
No. 2 Dryer Stack
Particulate/vOoC/CO Bmisasions Test - September 25, 1991

Collectad test data RUN 1 RUN 2 RUN 3

1. As T aq It §.621128] 9.821138] 9.621128
Z. Dbn : in. A7 197 . 197
I ¢ 7 dimensionless oYY N-T) T
4. Theta : minutes &0 &0 &0
5. Y t dimensionless i.00 1.00 1.00
6. Pbar : In. Hg 23.87]  29.87]  29.87
7. Pg : in. BZ0 .51 T—.51 =.51
8. Vm i ¢f (dry gas) §1.815| 44.300|" 42.859
9. =8qr(DP),avg: In.HZ0".8 TL.I831 T 1.1837 1.18486
10, 0H : In. H20 1.625 1.55 1.6417
T ts T degrees F 193,337 199.67| 196.58
- T : degrees F %8.38)" 112.63| 117.2%
13, VIc T al 143.5 137 153
14. coZ 1 parcent 2.00 <2.00 2.00
15. 02 : percent T 19.00|T —1%.00|" 13.00
16. Co : ppm, dry (NDIR) 3.5 20.7 24.8
172 ¥n t mg (front half) 3%.4 103.3 100.4
17.b Mn(bak) ¢ mg (back half) 4.2 15 4.6
18, ¢, voe t ppmv as propane,wet|  130.50|  87.50|  128.40

196.53

18.33333

114.80

11
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Kirby Porest Industries - Silsbee OSB Facility

No. 2 Dryer Stack

Particulate/VOC/CO Emisaions Test - September 25, 1991

Calculationa: RON 1 RUN 2 RON 3 AVG.
1. Pm H in-ﬁa
{DH/13.6)+Pbar 29.99 29.99 29.99 N/A
2. Ps : in. Hg
(Pg/13.6)+Pbar 29.83 29.83 29.82 §/a
3. TAn : ag ft
((Dn/24)+2)(3.1416) 2.117e-4)| 2.117e-4| 2.117a=4|- N/A
4. Vamstd: dsc?-
m Yth/Patd)(Tntd/Tm) 39.63178| 40.95301| 39.29499 N/A
S. Vwatd: acf
(-04707c£/ml) (V1c) 6.754545| 6.91929| 7.20171 N/A
¢, Bwa : dimenalonliess
VWStd/(VWBtd+vmstd) +1456150] .1445364| .1548865| .1483460
7. Md : wol.wt. dry basis
.44 CO2+,32 02+.28(CO+N2) 29.08 29.08 29.08 N/A
8. ™a : mol.wt, wet baals .
Md(l-Bwe)+18 Bws 27.47 27.48 27.36 N/A
9. Ve > ft/gec
Kp Cp (sgrDP)sqr(Ts/(Pe Ma)) 75.86 76.32 76.29 76.16
i0. g : cfm
Ve Ae(60 aec/min) 43794 44056 44041 43963
1l, gatd : dscfm
Q{1-Bws) (Pa/Patd) (Tetd/Ta) 30151 30077 29843 30024
12. I i1 percent
[(200 Ts){.002669 Vlc+({Vm Pm/Tm))/ 99.59 103.16 99,76 100.83
(60 Theta Va Ps An)
137 E : pounda/hr
( (Mn/Vmstd) (Qetd) (60)) /453590 mg/#
Pront Half 9.70 10.14 10.09 - 9,98
Back Half .42 1.46 46 .78
Total 10.12 11.60 10.55 10.78
i1d. C's 1t grailne/dec?
(Mn/Vmatd) (.0154 graina/mg) '
Pront Half +0374588| .0392587 .0393475| .0386883
Back Halfr .0016320| .0056406| .0018028| .0030251
Total .0390908| .0448993( .0411503( .0417135
15 8,C0 * pounds/hr
(C,CO*7.27a-8) (gstd) (60) 1.25 2.72 3.23 2.40
18. E,VOC : pounds/hr as carbon
{C,VOC) (3) (3.1161e-8) (Qatd,wet )60 25.83 17.26 25.04 22.71
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Kirby Porest Industries - Silabee CSB Pacility
No. '3 Dryer Stack
Particulate/vOC/CO Emisgsions Test - September 25, 1991

Collacted test data RON 1 RUN 2 RUN 3

1. As 1 sq ft -6211 9.821128] 9.621128
2. bn : In. L157 157 .197
3. Cp : dimensionless .84 — .84 . a4
§. Theta + minutes 4] 60 60
5. ¥ : dimensionlese 1.G0 1.90 1.00
€. Pbar : in., Hg m 9.89]  20.89
7. Pg : in. HZO -.53 -.53 -.53
3. Va T ¢ (dTy ges) 33.924| ad.1a6 353.02
5. eqr(DP),avg: in.H20-.5 1.1889 1181 1.1945
10 DH : in. H20 1.6547|" 1.6542 1.6542
IT. ts : degrees ¥ 138.50 185.67 184,75
Iz tm T degrees ¥ 117.€3 120.00|  118.83
13. Vie t ml 142 - 137.5 132
14. co2 : percent 2.00 2.00 2.00
15. 02 : percent 19.00 - 19.00 19.00
18. CO * ppm, dry (NDIR) 53.3 40.3 17.8
17.a Mn : mg (front half) 94.4 86.9 85.7
17.b Mn(bak) : mg (back half) 2.3 5.8 1.2
18, ¢, voc T DpmvV &8 propane,wet 119.50|" 7T131.10| 129.80

18

185.64

37.06667

126.80




Rirby Foraest Industries - Silsbee 0SB Pacility

No. 3 Dryer Stack

Particulate/VOC/CO Emismsions Test - September 25, 1991

Calgulations: RON 1 RUN 2 _RON 3 ava.
1. Pm : in.Hg
({DH/13.6}+Phar 30.01 30.01 30.01 N/A
2. Ps : in. Hg
{Pg/13.6)+Pbar 29.85 29.85 29.85 N/R
31 An 1 Eq ft
((Dn/24)~2) (3.1416) 2.117e-4] 2.117e-4| 2.117e-4 N/a
4. Vmetd: decf k
Vm Y (Pm/Pstd){Tstd/Tm) 40.27301| 40.31116] 39.51256 N/A
5. Vwatd: scf
(.04707¢£/ml} (Vic) 6.68394] &§.472125| 6.21324 N/A
6. Bws : dlmenslionleas
Vwstd/ (Vwestd+Vmstd) .1423419[ .1383427| .1358804| .1388550
T. Wd + mol.wt, dry basls
.44 CO2+.32 02+.28(CO+N2) 29.08 29.08 29.08 N/A
8. Ma t mol.wt. wet basis
Md(1-Bwa}+18 Bws 27.50 27.55 27.57 N/A
¥, Vs 1 ft/eec
Kp Cp (eoqrDP)aqr(Te/(Ps Ms)) 75.76 75.79 75.92 75.82
16, ¢ T cfm
Vs Ag ({60 sec/min) 43738 43749 43825 43770
1l,. @getd : dscfm
Q(1-Bws) (Pa/Patd) (Tetd/Te) 30564 30756 30941 30754
12.1 { percent
({100 Ts) (.002669 Vlic+{Vm Pm/Tm)]/ 99.83 99.30 96.75 98.63
(60 Theta Vs Ps An)
13. B : pounds/hr
{ (Mn/Vmetd) (Qstd) (60)) /453590 mq/#
Pront Half 9.48 a.77 8.88 9.04
Back Half .23 .59 .12 51
Total 9.71 9.36 9.00 9.35
14. C's : gralns/dsct
(Mn/vmstd) (.0154 graina/mg)
Front Half .0360976| .0331982( ,033401s| .0342328
Back Half .0008795| .0022158| .0004877| .0011877
Total .03659771| .0354140] .0338692 .0354201
I8 E,c0 : pounds/hr
{C,CO*7.27e-8) (Qstd) (60) 7.11 5.41 2.38 4.96
18, E,voc pounda/hr as carbon
(C,V0C) (3) (3.1161e-8) (Qstd, wet )60 23,89 26.25 26,07 25.40
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Kirby Porest Industries - Silsbee OSB Pacility
No. 4 Dxyer Stack
Particulate/vOoC/CO Erisalons Test - Septamber 26, 1991

' Collectad teet data RUN 1 RUN 2 RON 3

I, Re : Bg Bt §.621128] 9.6%11287 9.621128
Z. Dm t in. B4 S - J RS -1
I op + dimensicnless .84 NI} .84
4. Theta : minutes &0 (] 60
5. Y : dimensionless 1,60 1.00 1.00
8. rpPbar t in. Hg ~29.90 29.907  29.90
7. Pg : In. HZ0 -.63 ~.63 -.63
3. Vm t ¢ {dry gas) 48.137 51,334 50.127
3. 8qr(DP),avqg: Ln.HZ0-.§ — 1.3588 1.335% 1.3674
I8 DH : 1a. HZ0 T 2.2333|T  2.35|" 2.3%83
71T ta : degrees P T 177.87| 177.42|7176.az
3. tm 1 degrees ¥ 93217 114,29 11d.92
& P &l 7148 151 183
13. coz T percent 1.50 1.50 1.50
15, 0% s percent 15.00 15.%0 ~19.00
18, ¢o : ppm, dry (NDIR) 9.8 10.5 12.1
I7.a ¥n t mg (front half) 116,35 107.1 109.5
17.b Mn(bak) : mg {back half) 6 5.6 3.7
18.7¢, Vol : ppmv as propane,wet|  130.40] 126.80{  131.00

177.17

10.8

12%.40

15




Kirby Porest Industries - Silsbee OSB Pacility

No. 4 Dryer Stack

Particulate/VOC/CO Emissions Test - September 26, 1991

Calculations: RUN 1 RUN 2 RUN 3 AVG.
1. Pm 1 in.Hg
(DB/13.6)+Pbar 30.06 30.07 30.07 N/B
2. Ps : in. Hg
(Pg/13.6)+Pbar 29.85 29.B5 29.85 N/A
J. An 1 8q £t ‘
{(Dn/26)“2)(3.1416) 2.117e-4| 2.117a-4| 2.117e-4 N/A
4. Vmstd: dscf
Vo Y(Pm/Pstd) (Tstd/Tm) 46.08152] 47.43730( 46.27210 N/A
5. Vwatd: scf
{-04707ecf/ml) (Vic) 6.87222 7.10757 7.20171 N/A
6. Bwa : dimension.ess
VWstd/(Vwatd+antd) .1297778) .1303068| .1346773]| .1315873
7. Md t mol.wt, baslia
-44 CO2+,32 02+.28(CO+N2) 29 29 29 N/A
B, us 1 mol.wt. wet basis
Md(1~-Bwe)+18 Bus 27.57 27.57 27.52 N/A
9. Vs : £t/Bec
Kp Cp (8qrDP)aqr(Ta/(Ps Ms)) 85.68 B5.29 86.43 85.80
10. @ 1 cfm :
Ve As(60 sec/min) 49458 49234 49892 495248
11. gstd : dacim
Q{1-Bws) (Pa/Pstd) (Tatd/Ta) 35558 353%0 15738 - 35562
i2. 1 ¢ percent
[(100 Ts)(.002669 Vic+(Vm Pm/Tm))/ 98.18 101.55 58.09 99.28
{60 Theta Ve Ps An)
13, E 1 pounds/hr
((Mn/Vmstd) (Qstd) (60) ) /453590 mg/#
Front Half 11.87 10.57 11.19 11.21
Back Half .61 .55 .38 .51
Total 12.48 11.12 11.57 11.72
id.7¢c"s : graina/dec?
{Mn/Vmetd) (.0154 graine/mg)
Pront Half .0388663| .0347689| .0364431| .0366928
Back Half .Q020051] .0018180| .0012314| .0016848
Total -0408715) .0365368! ,0376745] .0383776
1§ B,C0 : pounds/hr
(C,CO*?.Z?Q-B)(QBtd){GO)- 1.52 1.62 1.89 l1.68
1&6. E,VOC : pounds/hr as carbon
(C,VOC) (3) (3.1161e-8) (Qatd, wet ) 60 29.89 28.94 30.35 29.72
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Kirby Porest Industries - Silsbea 0SB Facility
Ne. 5 Dryer Stack
Particulate/VOC/cO Bmissions Test - September 26, 1991

Collected test data RUN 1 RUN 2 RUN 3

P T T 8q ft 9.621128] 5,621120[ 9.621128
7. bn T In. e 1-1  I— 1 137
3. cp t dimensalonlessa .84 YT .84
T 7Theta 7 minutes 50 &0 0
5. Y : dimensionless 1.40 1.60 1.00
6. FPbar t In. Hg 29. 29.89 29.89
7. Pg : in. HZ20 -.5 =-.5 -.5
i t cf (dry gas) 47.418| " 47.633| 47.688
S, Bqr(DP),avg: In.H20-.5 1.3442 1.3385| 1.3328
18.DH + In. HZO T 2.082Z8| 2.0625)  zZ.0417
il ts : degreee P 176.58 75,83\ 173.08
iz, tom : degrees F — 105.78 TiT. 58 105.71
I3 Vic T al ] Vv 132 133
14, coZ t percent 2.00 2.00 <2.00
is. o2 t percent 19.00 15,00 19.00
16. <O t ppm, dry (NDIR) 6.5 6.4 7.4
1775 Ma(bak) | my (back nart)) 2.8 R
I8¢, voc t ppmv ae propane,wet|  110.201 118,10 13G.80

17

175.16

6.766667

119.70
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KXirby Forest Industries - Silsbee 0SB Facility

No. § Dryer SBtack

Particulate/VOoC/cO Emissicns Test - September 26, 1991

Calculations: RUN 1 ROUN 2 RON 3 AVG.
i. Pm : in.Hg )
{DH/13.6)+Pbar 30.04 30.04 30.04 N/A
2. Pam 3 in. Hg
(Pg/13.6)+Pbar 29.85 29.85 29.85 N/A
3. An : 8g It
{(Dn/24)~2)(3.1416) 2.117e~4| 2.117e-4| 2,117e-4 N/A
4. Vmatd: dscf
Vm Y(Pm/Pstd) (Tetd/Tm) 44.43394| 44.18014| 44.66722 B/a
5. Vwetd: acf
(.04707c£/ml) (Vlc) 6.26031| 6.21324| 86.26031 N/A
6. Bws ! dimensionlass
Vwetd/ (Vwatd+Vmatd) »1234915| .1232948| .1229259] .1232374
7 Md  : mol.wt. dZy basls
.44 CO2+.32 02+.28B(CO+N2) 29,08 29.08 29.08 N/A
9. Ms t mol.wt., wet basis
Md(1-Bws}+18 Bws 27.71 27.71 27.72 N/A
9. Vs t ft/sec
Kp Cp {sqrDP)sqr(Ts/(Ps Ma)) 84.68 84.29 83.72 84.23
10. Q t cfm
Vs Am(60 sec/min) 48880 48657 48327 48621
1l. Qeatd : dacfm
Q{1-Bwo} (Pa/Patd) (Tetd/Ts) 35457 3534s 35272 35358
12. 1 t percent
[(100 Tg)(.002669 Vic+{Vm Pm/Tm)}/ 94.94 94,70 95.94 $5.20
(60 Theta Va Pa An)
I3, t pounds/hr
{ (Mn/Vmstd) (Qutd) (60))/453590 mg/#
Front Half 9.88 8.1s a.8s 8.%6
Back Half .30 .06 .27 .21
Total 10.18 8.21 9.12 9.17
14. C's  : graina/dect
(Mn/vmetd) (.0154 grains/mg)
Front Half -0324401] .0268401] .0292022] .0294941
Back Half -0009704| .0002091| .00DDB964| .0006920
Total -Q334105| .0270493| .03009856| .0301861
isB,c0 : pounda/hr
(C,CO0*7,27e-8) {Qatd) (60) 1.0 .99 1.14 1.04
16. %,voC pounds/hr as carbon
{C,V0C) (3)(3.1161e-8) (Qetd, wat) 60 25.00 26.71 29.50 27.07
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5.0 NOMBNCLATURSE

SYMBQL UNITS DERCRIPTICN
_Ag_ gel Nozzle ayes
s g2 __StAgK ares
—Bvs__ [} ionles on of wa v
£oz — _pezoeny Carbon dicwide t ¥Yolube
o _ parcmny arbon encxids contest by volse
)] 4 ass Pitotr cor 4 oty
C.PM graina/dac Particulate concen bY-]
4.1 Sr/oecfBlivco: | rarticulate emlssions corrected to 12% excess aic
£, [X%) ppm —Concentration of ixX)
—In inches Nozzle Qismetsr
—delta § in. H20 -EXeasyge drop across mater orifice (also DH}
—dalta P An, H20 veloci su sad (alsoc DP
— BN #/br _Zerticulate wnission rate
b [X] e d/hr - Enission rate of X
1 per_cant Per cest isckinetic sampling
Xp coasistent Pitot tube constant = 85,49
M P — Billigrame Particulate sample weight
- — /8 mole by molecular wt, af stack gas _
Ma __ $/4 molw Yot molecular wt, of stack gas
2 apt | J content LRe
02 —REEcent Oxyien gontent by volume _
Pbap in. By e SUre
Pg ip. H20 Static pressurw
P in. Bg Mater presgure = Phar+(delts E/13.6)
Pa in. Bg Stack pressure = Pbar+{pg/13.6)
Patd iz, Eg Standard sare = 29.92
-2 £e3/min vol 1c ¢ & At stack conditicns
[utd dscf/min Volumstric fiow rate at std. conditions
Thats Binntes Sanpling tice per run
. °r i ar ature (Tw depsotss °R)
ta % Stack vewperaturs {Ts dsnotes nj
Tatd e} Btandazd tesperature = 526°
Jie ml Volume of water collectsd
. . e’ Volune of s s
Vmatd dscf fample volume 2L _wiandard copditions
Vwatd 8ct Sample volume of watar vapor
Y dinansionless Mster correction factor
—Xsalr —-RerCent Excess air
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o s B At oresion are Loty culorated peie v e Thise Tosteuments for which
to in measurement precision are initially cali prier to use. . or W
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 procedures for specific equipment
are as follows.

repeind(newgmggss::c.ureqdred). Fallowing the overhaul of a meter, the measuring precision is
checked by the Bell Prover Method and adjusted when necessary to read to within 2% of 100% accuracy.
This service is provided by Big Three Meter Company in Jackson, Mississippi. Overhaul service ar any
six month period is followed by a five point calibration described in APTD-0676 using either a wet test
meter or calibrated dry gas meter (used exclusively for calibrations) as a standard reference. Following
field use, a gns meter calibration is checked in one of two ways. [1] Three calibration checks at
intermediate orifice settings are performed or [2] orifice meter coefficients are used.

It'ametm'coefﬁcientobtained&ompr&teatanﬂpoat-teatchecksdiﬂ‘mbymnreihmﬁ%, the coefficient
(Y) giving the lower sample volume is used in the calculations.

Qrifice; The orifice coafficjent is initially determined and is rechecked following a major gas meter repair
and calibration.

Nozzles; Nozzles are checked before each field use with a precision (001 in) dial caliper. Three
measurements on different axes are made; an aversge of those three readings is used in caleulations. If
the tolerance among measurements exceeds 0.004 inches (highest to lowest reading) the nozzle is repaired
and recalibrated or discarded.

Pitot Tubes; 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
geometry standards are assigned a coefficient from the manufacturer’s calibration which it retains unless
i;d-:mged. All pitot tubes used by Environmental Monitoring Laboratories are manufactured by NAPP,

Temperature Messuring Instruments: Most temperature measurements are made with a type K
thermocouple and an Omega digital thermocouple thermometer which has an initia) 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 agminst an ASTM mercury in giass
thermometer,

Barometer: Anercid field barometers are checked against and adjusted to readings from a mercury
barometer or readings obtained from local weather authorities,

Differential Pressure Gauges: Velocity head (delta P) and orifice pressure differential (delta H)
measurements are made using water manometers of the appropriate range unless otherwise noted in the
test data. Manometers do not require calibration.

Flame Ionjzation Detector (FID): VOC measurements were made with a Ratfisch portable flame
ionization detector set in a range of ¢ to 100 ppm or 0 to 1000 ppm propane. Following a sufficient werm
up period the instrument was set to respond to and measure 22.1 ppm and 796 ppm calibration propane.
Prior to and following each sample run, the instrument’s zero and span were checked and adjusted if
necessary using supplies of air and calibration propane.

Non-dispersive Ipfrared Analyzer (NDIR): Carbon monoxide measurements are made with a Beckman 864
infrared instrument calibrated in ranges of 0 to 1000 ppm and 0 to 5000 ppm. Following a sufficient warm
up period of at least 1 hour and prior to each sample run, the instrurment’s zero and span are checked and
adjusted if necesaary using a supply of 100% nitrogen and 600 ppm CO respectively. An intermediate
check at 300 ppm CO is also performed. These calibrations and adjustments are repeated at the conclusion
of each samplipg period :

Personnel Sample Pumps: Sample pumps used faor ground level menitaring and for formaldehyde sampling
from emisajon points were calibrated with a bubble meter. Once adjusted, the pumps were calibrated
three times for 60 seconds. The average of the three calibrations was used for the calibrated flow rate,
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7.0 Appendices
A. Sampling and Analytical Data
B. CO/VOC Trace
C. Ground Level Monitoring Data
D. Calibration Data
E. Analytical Report for HCHO, Phenol, and MDI
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7.0 APPENDICES

A. SAMPLING AND PARTICULATE ANALYTICAL DATA
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STACK CONFIGURATION / SAMPLE AND VELOCITY_POINTS

Source

.Plant Nameké_ér}cf“'f

Déta For:

Date

Sketch of staék

et

PERCENT OF DIAMETER

Paints on a 0lameter

2.0

Distance from ports to disturbance:

distance to upstreaa disturbance_ _C o7
distance to downstreaa disturbance g/ -

upstreza diameters

Stack diameter

downstrean diaaeters

Minimum No. points requitred_/ &, :

No. points seiected A\. 2
Nipple length 4.0
. BOTATE
9.5 l L.5 2.0 L8
| fommen ! d ' ! Rl
particulats 2¢
23
207 veloelty_ _ _ _ _ __ 3
{2
10} 8 |
] |

l 4 6 3 10 12 4 18
‘Point No
1 1.2 2.6 2.1 1.3 0.6
2 0.5 8.2 6.7 5.1 43
: S 9.4 4.6 11.8 9.9 8.5
! N 2.) 22.6 17,7 146 12.3
- S 7.7 4,7 5.0 0.1 16.9
B veesrsrrreraas 8.6 65.3 15.6 26.9 22.0
A 9.5 17,4 64.4 6.6 28.3
8 .. 6.3 85,4 75,0 63.4 31.5
9 hivreereerreaseirnriranes 91.4 82.3 13.1 62.3
11 97.¢ 88.2 19.9 T.J
1 91.3 85.4 78.0
N 97.9 90,1 83.1
1 U P 94,3 81.5
| R Ceveterereeiasias chrias . 98.2 9.5
SO 95.1
16 vivnernnsannes veeserna ceverreeninns Cereesens 98.4
inches velocity head
Pafat| from wall :
| N
H {'l
I | AL
¢ 2T 4
5 | 35.4
b Y. 2
]
]
9
i
tH
12
1]
14
15
18 .
Pg = Ts =
Pitot ID Cp =
REMARKS
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NO. 1 DRYER




< Ptz ermma 7 az.'.‘;.".:.‘.&%m_ﬁmﬁ—ﬁaﬁ-l&m:l-' e Kk
Saming Loceton L 7 Bopr 4 RUNNo._/
A TutFqur/Q/ yoc TR
= l| Test Operat Tresan 1223w L83
Meter Box RACST249% || No. Sampie Prs. x| Gas Anaysis LP.L : ‘
o ||| sampieBox  aad || Minutespt .o Ml oo, 2 7. fxtle -
Probe/Pitot Yiine.: = = o, 9
Pitat Cp o84 || NOMOGRAPH 0 AR O 1477
_ {1l Nozzie Dia. 137 AH@ 23 || vime _%  {5¢ \ J97
Filter No, Meter Temp. o8 Fﬁ ' 147
_— %o H0 25 || Condensate:
Mt Ame. Temp. o 84 || C-Factor &€ e Zaa 23y
“ || ear. Press. "9 2927 i stackTemp.  3eo=_____ || Silicagel:
Static Press, *H,0 _=.5C ll Aet.ap A% tare_§ £ 2 fin_{ 7‘7
Port El. OGM Velocity Orifice Stack Mater Oven imp. |Vac||
Pgint 1":?3, Raadl:'rg, Head AP, 'A Ji Te.rnp. Temp,, *F Ta_mp. Te.mp. in,
- i§ n. Ft. in, H,0 n. H,0 F In LEOM 4 F F |lHe
| alle s gl 4 25 ||__ L . .Lo 1 eg || &g || LS sH 72 012
| cllygd . o L &S L. 23 L9t Gzl REll23ol £l
il C ol jellt e, s T .%o Ml ;82 Tefl &ifizaclt Celly
o | H L1 - I 1. 88 L% b 108 S 3ell (G2
ol el pollwai s ) ko 1. g0 B e & ceall 9ollrdofl 65l
iy el 2 4,25 ' Y4 o 1 T2 Lzo gl arll (¢l
? [ . - : ! . ' . ' | . b "
0| I WA Y6 15, I Y | A N W et L iyge ey |l igpllaics|l «luliz
= LlBige Y i 0 - 1.5 143 p2i §t 99 Yoo ol Giali2
bl | il .6 1,370 |, o W B L8 9[22 cll {5l
S L I | ¥ TS Y . ¥+ ' bo 149 p2 |l paslieiasy €5 o
| B | | X X _L._2s teSo | 1T |lrze|l sezi2Yoll ¢s (e
n Ul well e ¢ Y S I &£ (88 _ | 133 || foffrsu)l 4 &)=
el baffTo 0 d03 - .
4
" —= 025 Z || o0 T ..e,_‘f ff = |
-.‘ . — . ————————t " = — .
: = - -
J ————— - —
n
_. A— s b
n
i ||
J |
»
» - - | . N
L R EVap = (224 _ i i
;J ; - v C - v V/. g V/ .
W 439585 La9d I 68 79883 W a5 Wl




i

f'?'!plant_é{,;.g, & U .| RUK NO._/

source )/ . Afs. | Date_F-2%-9/
-«|Test For o & : ' ' Time start/:t:
~ rest 099“1'-0“_54-44&1‘1:: Time end jj2 %
N
- . Pas? R
FID Calibration: ..... t&'é f'T?: ‘o time: ‘42.1"3‘ time:
Ranga setting: 0:/08904 - TP 21T 73— - 500
Zero gas 4y o [t
|Span gas 1 ise g 2s% - 2 2607
“lspan gas 2 740,,.. 240 - 7»;"‘.(71‘134‘;
~Datas : :
FID FID Sample |_ Fuel Air .| Oven | Line Chart
time Scale | Range |Pressure|Pressure|Pressure( Tgmp 'rgmyp gg7ed
ppm ppf mBar psi psi c hr
LTl o 120  |_o-te0d 2.< _¢.25 ye .o (S </ A LA
* PR . .
= :’ L J /15 1. € 4. 72¢< Jt.a [ L8 0
» ive
R |_s:0 2.5 —4$.725 JL.o ($5 1§
= R 3. —$¢2c J2 o L£Y 2.5
/ _}’_L? 2. £ — %25 /T, /€2 2
“1% ne 1.3 £.25 /. o i o P S
- e | sog .
w | o 7. £ L 2c [T, g {(So | 25
3
28 ﬁ.i 3.3 _4.7¢ 2, ¢S5 | 25y
- dypf 11 :
2| ses 2.5 £.75 /Z. g TR 2.5
x (| tos J. g $. 75 ‘29 T t N o
) 2 19 3
i D Ji 5 ) CZ.‘ /2.0 {59 E X
/. i a p
~ 153 3.5 £2¢ ‘2. o ’£s 25y
/& I
B r | i3e 2.5 .75 JL-o /Sy 2so
3 | t2g
re | /za 1.8 6.7 S JZ. s (S L
ve |725 - —
se |12.¢ 3.¢ .1 | /2.0 (sl 5y
T
éo l:‘:': . }-5 Z 7; /Z“'Q _Ld?’ .ég
_1 Remarks: & e cordor ()e. YA :/:'I
4

) Hl/ & = 11T pom




Sﬂﬂ#iWLﬁm Me . [ Om_u RUN No. z
TestFor L1} /Co/#'oc..- I vate -2 - F/
Teswmmw Toeran L1/ O et 1S12
Meter Box Lac 5245 || No. Sampie prs. _QL__ Gas Analysis ﬁa.&_ Asmarks:
Sample Box Aa 3 Minutes/Pt. co,
Probe/Pitot Y iag. === — 0,
Pitot Cp - LY NOMOGRAPH o
Nozzfe Dia, cr™ /57| AH® 295 || vime
Flitar No. Mater Tamp, e
% H,0 Condensate:
Amb. Temp. °F 3 S C-Factor tars 200 fio_s2 20,
Bar.Prass. *Hg _ZF. €7 Il Stack Temp. Sllica gei:
Static Press. *H0 _—. 50 Ret. AP tare & /6. fin€3)o
Port El. DGM Velocity Oriflcs Stack Meter Qven imp, |{vac||
Point || Time, Reading, Head AP AH Tamp. Temp., *F Temp. || Temp. || in.
Min. Ft.! in. H,0 in. H,0 *F n Out °F *F
N all§0 i 207 LS O L. L9z || ieo 7% }_z,.ro c ¢ o]l =]
Pt si[Fo S . A ) I -9 ]9z Lok 99 (|lLos diy K
ol sollen 8.9 I D 2 SO | WU SEPU-WOR | N A LY Fallzosl 4ellz
[ 9l ssllg12..¢ Lo bS T o 19 Ny gllsoollazs < A
L sl 2ol9 tile, L I . So N 1Y 190 (|l rz3flioeflezs) (sliv
Lyl aclleizion,’ .30 ATy 54 f2d ||l ro2jlzaed L9l
: g Lo . i Co : i . :
| dffsazalle 2ial 0iai2ll 2 igio e Il iy Yloeallioglladn s
L el 2, 7.4 L. 7= . X 182 223l esllzmoll (Cs iy
| | VPN | K 10 T N [Ty HS 2 . iae. 193 (g |z otlle2sh <ol f
Cull sellgaisl 3 L. 4 ), bo 19t |Leas | ok chr_l-?a
gl wllF3e 9 U - W | I " l,‘f-a__,,r_lg__LoE (2300 €&z
Gl_eeil 72 0 S |t eMo (|90 _JlLllolso8|[zes] <87
W Nl es g _ —— |
/7, ¥ GRT R Sy SR P iy A
py (3 SR S P — e [ ———— - gt [ Sl H__ e f
. J__r&"_r_.‘__{- “ 1 __ —_— ____“—- A
| __;/..z._— I e |
T |em=nzate| - —
I o R R e
BN AT W) A3 N 77419 225 773154 .
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|prant foif Frn f 2L Zn RUN NO._L
gource 4/, ¥ OS8O, gM Date_§F-2v-9/
“|rest Por_pga/tyog /oo Time start/Yo
L.‘est Operatérs -é P, e Time end_|S i1
FID Calibration: ceres| time: /230 time: X /¢ time: -
<|Range settings: p-/e00 5 -suss . ) )
Zero gas _ o o = o
.|Span gas 1 252 g5 28g 25«
Span gas 2 7yo o 74a 710
- Aatas .
FID FID Sample Fuel Air .| Qven | Line | Chart
time Sg;&le Rgn e Prggggre Pre;gvj::re Preggtj{ra Tgrcc:tp TgtEl;p gg?ehg.
o |_‘to 5=/ 09% 25 (G7g 1. s ASSE | 280 | _adA
f’ ’E’; _3. ¢ ___é'-';: P / s s/
' 2.5 Y= f2-0 189 TS/
- ol I 2.5 | _t.7¢ 2. | acy | 250
A1 e 3. bs (2.9 ‘tgw Z5 o
u S _1 s |2 12 | zry
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D. CALIBRATION DATA




————

Wrnl

DRY GAS METER CALIBRATION

&
-
1;
T Meter I.D. '1 RAC 591349 , Date 08-10-91
= Calibzatien Methad DGM/DGM Ball Prave - By DGR
o Calibration H‘t.t I.D. . 681729
- Barcmetric Pressure 29.75
vac| DH |Time | Calibrating metsr || Field Meter ( | |
— in.| in. | bows | ve jreep]| wi | we | Tep ¥ | * | Q X DHE|
H0O| H20 |adn. | ef | o2 | P|| e | e |initial | final | | .

:i 1] 4] 9.79] 632.119| 642.452| 7To}| 727.109| 737.642) T4 73| 98¢ 76| .990| 1.06 .676 2.02
- 1| 2.5] 13| 642.452| 653.242] 70|| 737.642| 748.73] 97 75| 113 84| 1.01) .840 .574 2.03
;% 1] 2| 13.8] €53.262] 663.448] T0|| 748.73] 789.388] 10% 85| 118 90| 1.01] .73 .679 2.00
- 1] 1.3] 17.3| 663.883] 674.732] 73|| 799.462| 770.937| 73 73| 100 78| .985| .64 .674 2.03
E: 1| 1| 20.8{ 674.732] s86.078| 73|| 770.937] 782.686| 99 79| 112 89| 1.00| .S57 .702 1.87

| ] I ! T f I ! | I
L R ! I ! | i 1

I .1 I ool I I ] | «999] 1.99)
<
- ¥ = [(Veal) (Pbar) (Tdgm)]/{ (Vdom) (Pm) (Teal) ]

Whera: ' :

4 = Meter Correction Pactor’
) Vcal = Volume of gas through calibrating meter, £t.3
é; Vdgm = Volume of gas through field dry gas meter, f£t.J

Pbar

Barcmatric pressure, in. Hg

Pm = Mater pressure, (Pbar=DE/13.6), in. Hg
Tdgm
Tcal = Temperature of gas through calibrating meter, degrees R

Average dzy gas motpz tamp., degrees R
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DRY GAS METER CALIBRATION

Meter I.D. RAC Date 10-12-91
Calibration Method DGM/DGM Bell Prove By DGR
Calibration Meter I.D. 651729
Barometric Pressure 29.85
Vac| DB |[Time c:.u.‘nrlt.tng Natar hld llntl:
in.| in. vi I vi -I I X DE¢
H20{ W20 |ain. ct ot initinl i tlnll |
7] 1.8] 18] ss1.886| 092.011| 54|| 200,093 210.444| €7 67| 90 74} .99%| .684 .653 2.16]
71 1.8] 15} £92,072| 902,473] 66|| 210.444] 221.154] %0 74| 105 83| L.01| .707 .469 z.osq
7} 1.8} 18| $02.473| 912.835| 68|| 221.156| 231.9%4| 105 83| 112 92] 1.01] .713 .670 z.osh
! I I | L | } ! | | ‘I
I | | | L | ) | ! ) ]I
I ! | | - Il | I | - | L.00] 2.09{
¥ = [(Veal){Phar)(Tdgm))/{(Vdgm) (Pm){Teal)]
Where:
b 4 = petsr Correction Factor
Vcal = Yolune of gas through calibrating metar, ft.J
vdgqu = Volums of gas through field dry gas meter, ft.3
Fbar « Barusatric pressure, in. Hg
Pn = Mater pressure, (Pbar=pH/13.8), in. Hy
Tdom = Avarage dry gas zeter teup., degress R

Tcal = Texperature of gas through calibrating meter, degreas R
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DRY GAS METER CALIBRATICN

Meter I.D. RAC Date 10-31-91

Calibration Method DGM/DGM Bell Prove By DGR
Calibration Meter I.D. 651729

Baromatric Pressure 29.73
Vaz| DX |Time Calibrating Mater risld Mater
in.| 4a. vi vf |Texp v S Twap ¥ Y Q £ pmb
H20| E20 |min. ot l ct I r et I of Iinitlnl | final | |
6} 2] 15| 9sa.en6| 979.99| 70|| 702.034) 713.479| 60 80| 106 85| .998| .754 .€74 2.03
6] 2| 15| 979.99) $90.999| 71|| T13.479) 724.919) 105 85| 118 93| 1.01] .754 .67¢ 2.08
6] 2] 21.s| 9%0.989| 1006.94| 70|| T24.919| 741.685) 102 90| 132 97| 1.01| .771 .687 1L.98
| | | b L | | | I |
I | | } Il | | | | I
I I I ] Il | I [ | 1.00] 2.02

¥ = {{Vocal) (Pbar)(Tdgm)]/[ (Vdgm) (Pm){Teal) ]

Whers:

T = MHeter Correction Factor

Veal = Volume of qgas through calibrating mater, £t.3

Viqa = Volune of gas through field dry gas metaer, £t.3

Pbar = Barometric pressure, in. Hg

Pm = Meter Drsasure, (Pbar=DE/13.6), in. Hy

Tdgn = Average dry gas metsr tesp., degress &

Tcal = Temparature of gas through calihbrating mwter, degreas R
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PITOT TUBE GEOAETRY CALIBRATION

Pitot tubefprobe identification: ‘f’ /‘n c. Date Checked: ¢ -2 & -G/ Byt (<2

T

[. Pitot tubes having the foliowing geometric characteristics are assigned a pitot tube coefficient of 6.04.

1. Face openings perpendicular to transverse axis: (=] and =) < I0°)

of s O | ' -
oL s O | - A - : D(/\]
[ orenses

2. Face openings parallel to longltudinal axis: lﬂl and ﬂz §: Pz 1.05 IJt to 1.50 nt; PA z PB)

Dt‘ |2 is ﬂli b
g By {+ or =)

. D Ll
A &/ '\
Pgs 1S : L__.>-—" A

3. Both legs equal length and centeriine coincident (z < .15 inch; w < .03] inch}

1e_0 . ' .Jr_
v O .5 fwl\-
. T <27

PITOT/PROBE CLEARANCE CHECK:
/4, .
Nozzle 10: , 4 7 Nozzle dta: (T / bate: & ., y-§/

1. Pitot/probe/nozzle assemblies have the same Cp as the isolated Pitot tube when the following conditions exist.

!
1. Dt> L188 £ ,375 inch |1t r 175 ! '
Eitot Pt x (ID
ps— e ] ) Xi'
21 II 2 -15 Iﬂch xt & I. D i I ' I l :
' Ll I ’ .
‘ obe H zile [JF I 3
PIH
i "
3. 122 70 inch Xz z "TO . | z
k ¥ :
1 _
4.1 2 3.0 tnch AN
5,2 2 2.0 Inch t s .2 1\ &
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"THERMOMETER/ THERMOCOUPLE CALIBRATION.

Date: 9 - 25~ 7/ ey __Déé

Reference Thermometer m%_%jd > - 7a/0 o

Last Service

==asaan-----suas::=s===a===========:=n================a==========
Fileld ! Temp. | Reference | Fleld Therm.} % error, |
Thermometer | Source Temperature | Temperature | absolute |
--I---I-.8===:II=’====2 SEZNRSFTRSSSX Sﬂﬂ:ﬂ!ﬂllﬁ!ll:l5::ﬂﬂ!===:
* T coupie!
, _
_Omega 650 55/24 /jé /7'?/ </
Meter In | p C.
Omega 650 | iy
Mater Out |
omega 650 | (2, Pc -~ —
1 -
[

&L

Sample Box |

Bimetal-dialil}{lzjf;hL

2 g5
Ea™

s s

&f
]

]

]

g

|

i

|

'

i

:
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'

i

d

! tmpinger out!
| Bimetai-dlal @
.= Bime E e
!
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t
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!

!

=

|
]
1
¥
'
¢
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!
'
I
1
1
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1
¥
“~/ b
'
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1
1t
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t
1
1
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1
1
1
§
I
1
1
§
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E. ANALYLTICAL REPORTS FOR HCHO, PHENOL AND MDI



Northeastern Operations

Raritan C
1 :rc;t?llldzz:trnvanue Clayton

{Edison. NJj 08837 »
ke | ENVIRONMENTAL
October 14, 1991

Mr. Daniel G. Russell

ENVIRONMENTAL MONITORING LABORATORIES, INC,
P.C. Box 655

224-B Highway 51 N

Ridgeland, Mississippi 39157

PARTIAL REPORT .
~ Clayton Project No. 37686.00

Batch No. B100204240

P.O. No. DR(0930

Dear Mr. Russell:
The samples which you submitted to us on October 2, 1991, have been analyzed as requested;

_ results are presented in the attached table. Please note, the report dated October 4, 1991,

should have been a partial. When completed, results for the other analyte will follow in a final
report. ; '

Please note that any unused portion of the samples will be disposed in 30 days unless
otherwise requested.

It is a pleasure to provide our services to you. If you have any questions, please call.

Sincerely,

L

Qs o

Odette Mina
Supervisor, Laboratory Services

OM:ge
Attachment

i Clayton Environmental Consultants, Inc, + A Massh & Melennan Compa . A nesaw,
A C . Inc, ] ny = Nowi, Ml » Edison, N « w, , PA
Pleasarton, CA + Cypress, CA + Windsor, Onuario » Toronto, Ontario »  Blersingham, UX, o London, UK. « S;ut::ﬂmpwn 'uca?
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Clayton
ENVIRONMENTAL

CONSULTANTS

_ Analytfical Data
: or
Environmentai Monitoring Laboratories, Inc.
Clayton Project No. 37686.00/B100204240
October 14, 1991

Sample Matrix/Media: Sorbent Tube Date Received: 10/2/91
Analytical Method: OSHA 32 Date Analyzed: 10/1091
Lab L Bbenol”

Number Sarnple Description (Lg)

158572 #2 <2

158573 #4 - <2

158574 #6 <2

158575 #3 <2

158576 #10 <2

158577 #12 | <2

Limit of Detection: ‘ 2

<:  Less than the indicated limit of detection.
*Back sections were checked and showed no breakthrough at >10%.




Northeastern Operations

Raritan C
1:0 ;reldg‘::’.rmenue Cléﬂon

Edison, Nj 08837

(908) 225-6040 ENVIRONMENTAL
Fax {908) 225-4577 CONSULTANTS
October 4, 1991

Mr. Daniel G. Russell

ENVIRONMENTAL MONITORING LABORATORIES, INC.
P.O. Box 655

224-B Highway 51 N

Ridgeland, Mississippi 39157

FINAL REPORT :
Clayton Project No. 37686.00

~ Batch No. B100204240
P.O. No. DR0930

Dear Mr. Russell:

The samples which you submitted to us on October 2, 1991, have been analyzed as requested;
results are presented in the attached table.

Please note that any unused portion of the samples will be disposed in 30 days unless
otherwise requested.

It is a pleasure to provide our services to you. If you have any questions, please call.
Sincerely,

Odete Mina
Supervisor, Laboratory Services

A

OM:ge
Attachment

 Clayton Environmental Consultants, Inc. +  AMarsh & McLennan Company + Navi, Ml « Edison, N] » Wayne, PA + Kennesaw, GA
Pleasanton, CA  + Cypress, CA + Windsor, Ontario « Toront, Ontasio «  Birmingham, UK. + Llondon, UK. + Southampton, UK.




Clayton

TRVIRDNMEN TAL
CONSULTANTS

Analytical Data
for
Environmental Monitoring Laboratories, Inc.
Clayton Project No. 37686.00/B100204240
October 4, 1991

Samplc Matrix/Media:  Treated XAD-2 Tubes Date Received: 10/2/91
Analytical Method: OSHA 52 Date Analyzed: 10/3/91

Lab .

Number Sample Description (mg)

158564 #1 . 0.002

158565 3 0.003

158566 #5 0.002 !
158567 #7 0.002

158568 #9 <0.002

158569 #11 <0.002

158570 Blank <0.002

158571 Blank - - <0.002

Limit of Detection: 0.002

<:  Less than the indicated limit of detection.
*Back sections were checked and showed no breakthrough at >10%.
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Northeastern Operations

Raritan Center .
160 Fieldcrest Avenue Cla , ton
Edison, N) 08837

(908} 225-6040 , ENVIRONMENTAL
Fax (908) 225-4577 CONSULTANTS

October 30, 1991

Mr. Daniel G. Russell

ENVIRONMENTAL MONITORING LABORATORIES, INC.
P.O. Box 655

224-B Highway N

Ridgeland, Mississippi 39157

FINAL REPORT
Clayton Project No. 37686.00

Batch No. B100204240
P.O. No. DR0930

Dear Mr. Russell:

The attachcd results complete the partial reports prevxously sent for the samples submitted to
us on October 2, 1991.

Please note that any unused portion of the samples will be dxsposed in 30 days unless
otherwise requested.

It is a pleasure to provide our services to you. If you have any questions, please call.

Sincerely,

Ot

" Odette Mina

Supervisor, Laboratory Services
OM:ge
Attachment

i Clayton Environmental Consultants, Inc. ¢ A Marsh & MclennanCompany » Novi, Ml = Edison, N] ¢ W,
L Inc. ] , , ayne, PA + Kennesaw, GA
Pleatanton. CA + Cvoress, CA +« Windsoe Ontario ¢+ Toronto, Ontaric « Birmingham, UK. * London, U.X. '+ Southampton, LLK.




' . Clayton

CONSULTANTS

Analytical Data
for
Environmental Monitoring Laboratories, Inc.
Clayton Project No. 37686.00/B100204240
October 30, 1991

Sample Matrix/Media:  Impinger Solution Date Received: 10/2/91
Analytical Method: NIOSH 5521 (Modified) Date Analyzed: 10/18/91
Lab i

Number Sample Descripton (ug)

158578 Upwind Run 1 <0.2

158579 Upwind Run 2 <0.2

158580 Upwind Run 3 <0.2

158582 Downwind Run 2 <0.2

158583 Downwind Run 3 | <0.2

158584 Reagent Blank <0.2

Ei‘mit of Detection: - . 0.2

<:  Less than the indicated limit of detection.






