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November 8,1991 

subject ErbyF~Lndustr iea  
Sibee, Texm OSB Plant 

downwind of the facility waa done for bJDI, phenol, and formaldewe. 

A muunary ofthe staclr teat r d t a  in pounds per hour: 

Dryer No. 1 (09-24-91).......;... 11.6 21.5 
Dryer No. 2 (09-25-91)........... 10.8 2 2 . 1  
Dryer NO. 3 (09-~5-91) ........... 9.35 25.4 
Dryer NO. 4 (09-26-91) ........... 11.7 29.7 
Dryer No. 5 (09-26-91)... ........ 9.17 27.1 

PU VOC 

A summary ofthe ground level test d t a  in ppm: 

Average uprind concentrations .......... c.0001 C . 0 5  
Average downwind concentrations ........ <.OOOl < .OS 

HDI ECEO 

Mol 1 es 
conducted air emissions testa for Kirby Forest Industries' OSB f d i Q  in Silsbee, Texas. Testing waa 
prformedto detamine prdn&e, VOC, mdC0 emissMns6wmh 0SB dryemstaas inaccordance 
with requirements of the Texm Air C 4 n M  Board In addition, m d  level eamplineupwind and 

a3 
4.18 
2.40 
4.96 
1.68 
1.04 

Phenol 
*.01 
c.01 

wtm 



CONTENTS 

1.0 Teet ReEUlts page 1 
2.0 source DeacriptiOn 7 
3.0 Teet Procduree 7 
4.0 Data Reduction e 
5.0 Nomenclature 19 
6.0 Calibration 20 
7.0 Appendices 21 

A. Sampling and Analytical Data 
B. voc/co Recorder Trace 
C. Ground L e v e l  Monitoring Data 
D. Calibration Data 
E. Analytical Report for ECEO, Phenol, and MDDT 

REPORT CERTD?ICATION 

I certify that I have exambed the informarion submitted hueis  a d  
based upon my inquirk of those dkectly responsible for o h i n i u g  the 
data or upon my direct acquidth of the data, I believe the submitted 
informatian ia true, accurate and complete. 

Daniel G. auaaell 



.. 
ii 

1 

1 .2 No. 1 Dryer 

. ......................... 
....................... 
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Run. No. ......................... 
Date ............................. 
Time start ....................... 
TFme end ......................... 
PARTICIJLATE EMISSIONS I #/hr. 

2 

1 2 3 avg . 
09-25-91 09-25-91 09-25-91 ------ ----- 1025 1200 1336 
1126 1302 1438 ------ 
10.1 11.6 10.6 10.8 ... 

ii 
PARTICULkTX EUISSIONS 

CO EMISSIONS 

CO EMISSIONS 
. .  
&' 

gr/dacf 0.039 0.045 0.041 0.042 

#/hr. 1.25 2.72 3.23 2.40 

Ppn 9.5 21 25 18 

1.2 No. 2 Dryer 

VOC WSSIONS #/h. 25.8 17.3 25.0 22.7 

VOC EMISSIONS 1 p p n - c  I 392 263 396 344 

VOLUXETRIC PLOWRATB acfm 43794 44056 44041 43963 

VOLmTRIc PLxlWIuLTE decfm 30151 I 30077 I 29843 I 30024 
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1639 1812 ------ T U  s t a r t  ....................... 1522 
Time end .......................... 1614 1740 1913 ---_-- 

-P --- \P 9 . 7 1  9.36 9.00 9.35 I 

1.3 Dryer No. 3 

CO BWISSLONS 1 #/hr. 7 . 1 1  

1 

i 

5.41 2.38 4.96 

Run. No. ......................... 1 2 3 avg . ............................. I 09-25-91 I 09-25-91 I 09-25-91 I ------ II 

PPP 53 40 18 37 

IPARTICUUlll .!MISSIONS 1 gddscf 1 0.037 I 0.035 I 0.034 I 0.035 1 

W C  BHISSIONS I #/tu* 23.9 26.3 26.1 I 25.4 

1VCC WSSIONS PPP 356 393 389 380 

W L r n T R I C  BUXJRATE acfm 43735 43749 43825 43770 

!VOLrnTRIC FLOWRATE dscfm 30564 30756 30941 30754 

I 

VELOCITY ft . /aec . 75.8 75.8 75.9 75.8 

STACK TEHPERATURX degrsse F 187 186 185 I 186 



... 
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Run. No. ......................... 1 
Date ............................. 09-26-91 
Time star t  ....................... 1030 
Time end ......................... 1147 

PARZICULATB EMISSIONS t /hr .  12.5 

PARTICULATE EMISSIONS 1 gr/dacf 0.041 

CO EMISSIONS 1 #/hr. I 1.52 

CO EMISSIONS P P  9.8 

VOC EMISSIONS 29.9 

VOC EMISSIONS Ppm 391 

VOLUMETRIC FLOWRATE acfm 49458 

VOL(RIETR1C FLOWRATE dec t m 35558 

85.7 

degrees F 178 

MOISTURE c 13.0 

------ _____- 
11.1 11.6 11.7 

0.037 0.038 I 0.038 

1.62 I 1.89 I 1.68 

10.5 12.1 10.8 

28.9 30.45 29.7 

380 393 388 

49234 I 49892 I 49528 

35390 I 35738 I 35562 

85.3 1 86.4 1 ' 85.8 

177 1 176 I 177 

13.0 13.5 13.2 

102 99 

4 
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CO B n I S S I O N S  

6 

#/h. 1.01 0.99 1.14 1.04 

1.5 NO. 5 Dryer 

CO EL4ISSIONS - 
0 

ppm 6.5 6.4 7.4 6.8 

------ ....................... 

Mc E l I I S S I O N S  

UPARTICOTATE BMISSIONS I ar/decf I 0.033 I 0.027 I 0.030 I 0.030 I 

#/h . 25.0 26.7 29.5 27.1 

VOC B I I I S S I O N S  P P  3 3 1  354 392 1 359 

acfm 

1 

48880 48657 48327 48621 

I dncfm 35457 I 35345 I 35272 1 35358 

VELOCITY 

STACK =ERA- 

€IOIS’J!rmE 

ft . /sac. 84.7 84.3 83.7 84.2 

degrees P 177 176 173 175 

12.3 12.3 12.3 12.3 

SAWm RATE 95 
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9 Below minimum detectfble limits 



101 

a 

E 

8 

e 

E 

E 

i 

r 
I 



. 

4.0 DataReduction 
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Kkby Poreat Induntrims - Silsbee OSB Facility 
Particulate/VOc/cO Bmissione Test - sept-r 24, 1991 

Collected test data RUN 1 RUN 2 RUN 3 

NO. 1 Dryor Stack 

11. As : sq ft 1 9.6211281 9.6211281 9.621128( 
I I I 

12. Dn : in. I I I I 
I?. CP : dimenelonloss I 
I I I I I 

I 60 I 60 I 60 I 
I 

1.001 
I I 

1.001 1.001 
I I 
15. Y : disenslonleae I 
I I I I I 
16. Pbar x in. Eg I 29.871 29.871 ~9.871 

I I I I 
: in. E20 I 

I I I I 

I I I I I 

I I I I I 

I I I I I 

I I I I I 

I I I I I 
I I I 
(14. COZ x percent I 2.001 
I I I I I 
I I I 

: PPmi arY (NDIR) I 29 I 
I I I 1 I 

.197 I 

.84( 

I I 
I I 

.e41 

.197 I .197 I 

.84) 

14. Theta : minutee 

- .S I  -.51 

: cf (dry gas) I 43.7851 44.6311 46.808( 18. vm 

19. eqr(DP),avg: in.n20-.5 1 1.18441 1.2393) 1.24941 

(10. Dn : in. IiZo I 1.6875) 1.74171 1.7583) 

111. te x degrees F I 193.831 191.751 195.171 

I 
- . S I  1’. pg 

112. tm : &green F I io5.75( 112.581 115.791 

I 
2.001 

115. 02 I percent I 19.00( i9.00( ig.ao( 
I I 

(16. m 

117.a Mn mg (front half) I L 119.91 c 1051 6 116.81 
117.b m(bak) I mg (back half) 1 dl.91 L 3.81 - 4.61 

113. V l c  x ml I 1’1501 U140.51 J l 5 0 l  
I 

2.001 

19.51 43.31 

I I I I 

I I I I 

I 
118. C,VOC : ~pnv  as propane,wetl 112.401 108.20( 95.501 
I 

193.58 

30.6 

105.37 
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29.99 

29.83 

2.1179-4 

40.96460 

Kirby Foreet Industelee - Sllebes OS8 Facility 
No. 1 Dryer Stack 
Particulate/VOC/IX Eutisaiona Test - September 24, 1991 

30.00 30.00 W/A 

29.83 29.83 N/A 

2.1178-4 2.ll7e-4 N/A 

41.26350 43.03673 N/A 

Calculations: 

'f. PCO t in.Eg 

2. Pa t in. Hg 

(DE/13.6)+Pbar 

(Pq/13.6)+Pbar 

T. An : eq ft 
((Dn/24)-2)(3.1416) 

Vm Y(Pm/Pstd)(Tstd/Tm) 

(.04707cf/ml)(Vlc) 

Vwstdj (&?td+Ymetd ] 

4. Vmstd: dacf 

5. Vwetd: ecf 

6, BW. . ensionleae 

7 .  Ild t mol.&. dry b a s i a  

8 .  I40 : mol.wt. wet basis 

.44 CO2+.32 02+.2B(CO+N2) 

Hd(l-Bws)+l8 B w ~  

3. V. : ft/sec 

10. Q : cfm 

KP cp (aqrDP)apr(Ts/(Pe He)) 

Vs ~ ~ ( 6 0  sec/min) 

11. Qmtd t decfm 
Q(l-Bws)(Ps/Patd)(Tetd/Ts) 

i2. I t percent 
((100 Ts)(.002669 Vlc+(W Rn/m)]/ 

( 6 0  Theta Va Pa An) 

13. E : pound8 hr 
((NdVmetd) (Qetd):60) )/453590 mp/# 

Pront Half 
Back Half 
Total 

14. C ' s  : graino/dscf 
(Xn/Vmstd)(.Ol54 graina/mg) 
Front Half 
Back Half 
Total 

(C.W*7.27e-8)(Qatd)(60) 
15. E . W  : pounds/hr 

[6. B . M C  I poundo/hr a8 carbon 
IC,-) (3) (3.1161e-8)(Qatd,wet)SO 

76.00 

43871 

30132 

103.00 

RUN 1 RUN 2 RUN3 AVG. 

79.25 80.15 78.47 

45749 46269 45296 

31850 31940 31307. 

98.15 102.08 101.08 

11.67 
.18 

11.85 

I I I I 

10.72 11.47 11.28 
.39 .45 .34 

11.11 11.92 11.63 

I I I I 

.0450745 

.0007143 

.a457888 

.0391872 .0417950 .0420189 
-0014182 .0016460 .0012595 
-0406054 .0434410 .0432784 

3.81 

22.27 

2.71 6.03 4.18 

22.43 19.92 21.54 



i 

11. An I sq ft 9.621128- 9.62112 8 9.621128 

1. Dn I in. 197 197 199 

13. ep I dlme nsionleaa 84 .a4 .8d 

a. Theta : minutes --6v 
5. Y : dium naionleaa 1.00 1.00 1.00 

i 

S. Pbar : in. ng 

7. Pg I in. Kzo 
a. vm 1 Cf ( ' k Y  gam) 

3. O~(DPl,8Vpr in.H20".S 

10. OH : in. HZ0 

11. ts t degreae F 

12. tm t degreea F 

13. VlC : ml 

14. M 2  t percent 

15. 02 : percent 

16. W : P E a  ary ("J)IR) 

17.a Mn t mg (front halt) 
17.b Mn(bsk) t mg (back half) 

18. CtVW I mauv as propane,wet 

29.87 29.87 29.87 

-. -.52 -.51 

41.815 44.309 42.859 

1.1831 1.1847 1.1846 

1.625 1.65 1.6417 

193.33 199.67 196.56 196.53 

98.38 112.63 117.25 

143.5 - 
2.00 2.00 2.06 

19.00 19.00 19.0d 

9.5 20.7 24.8 18.33333 

96.4 104.4 100.4 
4.2 15 4.6 

130.50 87.50 126.40 114.80 



.- Calculations: 

1. Em : in.ng 

2. pa : in. ng 

(DE/l3.6)+Pbar 

(Pg/13.6)+Pbed 

((Dn/241-2)(3.1416) 

Vm Y(Rn/PStd)(Tmtd/Tm) 

3 .  An : aq tt 

a. Vmetd: dscf 

5. VUrustd: scf 

&. Bwa : dimensionless 

(.04707cf/ml)(vlc) 

Vwatd/(Vvetd+Mlstd) 

5 .  nd : m 0 l . h .  dry b aais 
-44 CO2+.32 02+.28(CD+NZ) 

8 .  &In t mol.wt. w s t  basis 

3. vs :- ft/sec 

10. Q : cfm 

n. Qetd : dscfm 

12. I : percent 
[(lo0 Ta)(.002669 vlc+(vm p m / ~ m ) ) ,  

(60  Theta Vs Pa AIL) 

1 3 .  E : pounds 
( (Iln/Vmstd) (Qatd):g) )/453590 mg/i 

Front naif 
Back Half 
Total 

Md(l-8we)+l8 BWE 

Kp Cp (EqrDP)sqr(Ts/(Pa H a ) )  

Vs Ae(60 sec/min) 

Q~1-Bue)(Pe/Petd)(Tstd/Ts) 

14. C's : grains/dscf 
(&/Vmotd) ( .0154 graina/mg) 
Front nalf 
Back Halt 
T o t a l  

15. E , W  : pounds/hr 
(C,M87.27e-8)(Qetd)(60) 

€6- EtVW 
( c 1 ~ ) ( 3 ) ( 3 . 1 1 6 1 e - 8 ) ( Q e t d , w e t ) 6 0  

i poundsfkc a# carbon 

Kirby Forest Tnduatries - Silebee OSB Facility 
NO. 2 Dryer Stack 
Particulate/VQC/M mniseions Test - September 25, 1991 

2.117e-4 

39.63178 

6.754545 

.1456150 

29.08 

2.117e-4 2.117e-4 N/A 

40.95301 39.29499 N/A 

6.91929 7.20171 N/A 

.1445364 -1548865 .1483460 

29.08 29.08 N/A 

RON 1 RON 2 RUN 3 A m .  

75.86 

43194 

30151 

99.59 

76.32 76.29 76.16 

44056 44041 43963 

30077 29843 30024 

103.16 99.76 100.83 

9.70 
.42 

10.12 

10.14 10.09 I9.98 
1.46 .46 .78 
11.60 10.55 10.76 

1.25 

25.83 

2.72 3.23 2.40 

17.26 25.04 22.71 



Collected test data RLlN 1 RUN 2 RUN 3 

8 1. A6 . 11 9. . 11 8 

3 .  CP I dim ensionlees .84 84 84 

2 .  Dn : in. 197 197 197 

a. Th eta : minutes 60-60 
5. Y I dimmnmionloem 1.00 1.00 1.00 

'6. p - 7  Pbar 9.89 v 
3 .  pg : i n .  E20 - .53 -. s3 -. 
8. vm c!2 (dry 9am) 43.924 44.146 43.02 

3 .  eqr(DP),avg: in.n~0-.5 1. 1889 1.191 1.1945 

io. Dn : i n .  nzo 1.6542 1.6542 1.6545 

11. ts : degrees B 186.50 185.67 184.75 185.64 

12. tm : degree6 P 117.63 120.00 116.63 

13. Vlc I ml 142 137.5 - 
14. coz : percent 2.00 2.00 2.06 

15. 02 1 percent 19.00 19.00 19.05 

16. CO : Pm' dry (NDIR)  53.3 40.3 17.6 3'1.06667 

17.a Kn : m g  (front half) 94.4 66.9 85.7 

18. G V M :  : ppmv am propane,rset 119.50 131.10 9. 126.80 

17-b Kn(bak) : mg (back half) 2.3 5.8 1.2 

. 
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-1423419 

29.08 

27.50 

75.76 

43735 

30564 

99.83 

9 

-1383427 .XI58804 .1388550 

29.08 29.08 N/A 

27.55 27.57 N/A 

75.79 75.92 75.82 

43749 43825 43770 

30756 30941 30754 

99.30 96.75 98.63 

Rirby Forest Indumtrfoa - Sflebea OSB Facility 
Particulato/VOC/co Eminsions Teat - September 25, 1991 
NO. 3 D r y e r  Stack 

7.11 

23.89 

Calculations: 

5.41 2.38 4.96 

26.25 26.07 25.40 

1. Pm t in.Hg 

2 .  PS : in. Hg 

3. An x aq ft 

(OH/13.6)+Pbar 

(Pg/l3.6)+Pbar 

((On/24)-2) (3.1416) 

Vm Y (PdPetd) (Tstd/Tm) 

1.04707cf/ml)(~1c) 

a. Vmotd: decf 

5. Vwatd: act 

3 .  BW. : dima naionlaaa 
Vwstd/(Vwatd+Vmetd) 

8. n0 : mol.wt. wet baais 
Wd(l-Bwa)+18 Bve 

3. ~a i tt/sec 
KP Cp (SqrDPlBqr(TB/(Pa Ha)) 

Ve Ae(60 aec/min) 

h. Qetd : dscfm 

12. I t percant 
[ I100 TS) (-002669 Vlc+(Vm pm/Tm) ] /  

( 6 0  Theta Va Pa An) 

: WdVmstd) (Qatd) (60) )/453590 mg/l 

Q(1-BvS) (Pa/Pstd) (Tatd/Ts) 

13. E I pounde/hr 

Front H a l f  

Total 
Back Ealf  

2. C’a : graina/decf 
(Wn/Vmetd)(.0154 graina/mg) 
Front Half 
Back Half 
Total 

.5. 6,- : pounda/hr 
lCICo*7.27e-8)(potd)(60) 

6. : pounds/hr as carbon 
C,VOC)(3)(3.1161e-8)(Q~td,~et)60 

RON 1 RUN 2 RUN 3 A M .  

30.01 30.01 30.01 

29.85 29.85 29.85 

40.27301 40.31116 39.51256 I I 
6.68394) 6.472125) 6.21324) N/A] 

8.77 8.88 9.04 

9.71 9.36 9.00 9.35 

I I I I 
.0008795 .0360976( .0022158 .0331982( .0004677 .0334015) .0342325( .0011877 

-0369771 ,0354140 -0338692 .0354201 
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P 

1 

Collected teet data RUN 1 RQN 2 RUN 3 

1. ha 8 aq ft 9.62iiza 9 .621128 9.621128 

2. on i in. 197 197 197 

3 .  Cp : d h  n.ionleaa -84 84 84 

3.  Th Eta i I U b U t e s  606060 
5. Y dhnaionleos 1.00 1.00 1.06 

%. Pbar : in. Hg 29.90 19.90 29-96 

7. p9 : in. E20 -.63 -.63 -. 
a. vm : cf (dry gas) 48.137 51.334 50.127 

9. oqr(DPJ,avg: tn.H20-.5 1.3555 m - T - m z  
10. DX : in. x2.0 2.2333 2.35 2.3583 

11. ta : degrees P 177.67 

12. tm a degree0 P 94.21 114.29 114.92 

177.42 176.42 177.17 

13. Vlc : ml 1146 151 c/ 153 

15. 02 : percent 19.00 19.00 19.00 

: percent 1.50 1 . 5 0  1 . 5 0  14. W 2  

9.8 8 Ppm, dry ("IR) 10.5 12.1 10.8 16. w 

17.a Iln : mg (front hal f )  116.3 107.1 109.5 

18. c,vm : PpmV aE propane,wet 130.40 126.80 131.06 129.40 

17-b h(balr) z mg (back halt) 6 5 . 6  3.7 



1. pm t in.- 

2. Ps 2 in. ng 

(DE/l3. 6)+Pbar 

(Pg/13.6)+PbU 

((Dn/24)'2)(3.1416) 

Vm Y(Pm/Pstd) (Tatd/Tm) 

(.04707cf/ml)(~lc) 

Vwetd/(vwetd+Vmstd) 

3. A0 I sq ft 

a. Vmatd: dscf 

5. Vwstdr scf 

. Bwe : 

7. Ild : mOl.wt. d r y  b anis 
-44 CO2+.32 02+.28(cO+N2) 

8 .  fls t mol.&. wet basis 
Ild(l-8ws)+18 BWS 

9. vs 1 ft/sec 

10. Q : cfm 

11. Qstd t dsctm 

XP CP (eqrDP)wr(Ts/(Ps Me)) 

Vs U ( 6 0  sec/min) 

Q(l-Bws)(P~/P.td)(Tetd/Ts) 

30.06 30.07 30.07 N/h 

29.85 29.85 29.85 N/h 

N/A 

46.08152 47.43730 46.27210 N/h 

N/h 

.1297778 .1303068 .1346773 .1315873 

29 29 29 B/A 

2.1176-4 2.117-4 2.117~-4 

6.87222 7.10757 7.20171 

27.57 27.57 27.52 N/A 

85.68 85.29 86.43 85. 80 

49458 49234 49892 49528 

35558 35390 35738 I 35562 

D. I : percent 
((100 Te)(.002669 Vlc+(Vm Pm/m)]/ 

(60 Theta Vs Pa An) 
98.18 

16 

101.55 98.09 99.28 

13. E : pound. 
((I(n/Vmatd) (Qstd):%) )/453590 mg/Y 

Front Ealf 
Back Ealf 
Total 

14. C's : grains/decf 
(Mn/Vmetd)(.Ol54 grains/mg) 
Front Ealf 
Back Half 
Total 

15. B , W  : pounds/& 
(C,CO*7.27R-8)(Qstd) ( 6 0 )  , 

16. E,MC 
(C:VVO)(3)(3.11161e-8)(Q~td,wet)60 

: pounda/hr as carbon 

11.87 10.57 11.19 11.11 
-61 -55 .38 .51 

12 - 48 11.12 11.57 11.72 

e0388663 -0347688 -0364431 .0366928 
.0020051 .0018180 .a012314 .0016848 
-0408715 .a365868 .a376745 ,0383776 

1.52 1.62 1.89 ' 1.68 

28.94 30.35 29.72 29.89 
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1. A0 2 aq ft 9.621128 9 .621128 9 .621128 

2 .  on i in. 197 197 194 

3 .  CP : dime nmionlesa 84 a4 84 

a .  Th eta t minutom --6o 
5. Y t dims nsionleao 1.00 1.00 1.00 

6. Pbar : i n .  Eg 29.89 29.89 29.89 

7. Pg : in. E20 -.5 -.5 -.5 

8.  va : cf ( d r ~  gaol n 47.633 47.666 

3 .  sqr(DP),avg: Fn.EZO-.S 1.3442 1.3389 1.3328 

10. DE i i n .  HZO 2.0625 2.0625 2.0417 

11. ts : degrees P 176.58 175.83 173.0g 175.16 

12. tm : degrees F fo5;73 111.58 1005.71 

13 .  V l C  I m l  - J 1 3 2  133 
14.  co2 : percent 2 .oo 2.00 2 . 0 0  

15. 02 : percent 19.00 19.00 19 .06  

16. W t m m r  ary (WDIW 6.5 6 . 4  7 . 6  6.766667 

17.8 Im : mp (front hal f )  93.6 77 84 .7  
17 .b  Xn(bak) : mq (back h a l f )  2 . 8  .6 2.6 

fB. C.VOC : ppw as propane,wet 110.20 118.10 130.80 119.70 



- 

'1. pm : tn.Eg 
(DH/13.6)+Pbar 30.04 30.04 30.04 N/A 

1. Pa : Fn. Eq 
(Pg/13.6)+Pbar 29.85 29.85 29.85 N/A 

((Dn/24)^2)(3.1416) 2.1178-4 2.1170-4 2.1170-4 N/A 
3 .  An : aq ft 

a. Vmatdt duct 
44.43394 44.18014 04.66722 N/A Vm Y (Rn/Pstd) (Tstd/Tm) 

(.04707cf/ml) ( V l c )  

batd/ (Wstd+Vhlatd) .1234915 .1232948 .1229259 .1232374 

.44 M 2 + . 3 2  02+.28(cOCgZ) 

5. bstd: acf 

'6. Sws i d h  nsionleaa 
6.26031 6.21324 6.26031 N/A 

1. Xd : m0l.w-t. dry baata 

8. Ma : mol.*. wet baeia 

29.08 29.08 29.08 W A  

27.71 27.71 27.72 W A  X d ( L S w ~ ) + 1 8  BWS 

9. vs I ft/eec 

P 
XP CP (sqrDP)sqr(Ts/(Pu We)) 84.68 84.29 83.72 84.23 

Va Aa(60 eec/mLn) 48880 48657 48327 48621 
11. Qatd 1 dacfm 

Q(l-Bws)(Pa/Pstd)(T.td/TE) 35457 35345 35272 35358 

!! 
m 

12. 1 1 percent 
[(loo Ta)(.002669 Vlc+(Vm pm/~m)]/ 

(60 Theta Vs Pa An) 
94.94 

n 

.94.70 95.94 95.20 

13. E : pounds tu 
((XdVhlstd) (Qatd) :60) )/453590 m g / t  

9.88 8.15  8.85 8.96 

10.18 8.21 9.12 9.17 

Front E a l f  
Back Half 
Total .30 .06 -27 .21 

14. C's : grains/dsct 
(Mn/Vmatd)(.Ol54 grains/mq) 
Bmnt E a l f  -0324401 .0268401 .0292022 -0294941 

.0009704 .0002091 .0008964 .0006920 Back H a l f  
Total -0334105 .0270493 .0300986 .0301861 

1.01 .99 1.14 1.04 (C,C087.27e-8) (Qetd) (60) 

25.00 26.71 29.50 27.07 

15. X , W  : pounds/hr 

16. ErVOC : pounds/hr a8 carbn 
(c,v~)(7)(3.1161e-8)(Qatd,~t)60 





. .  

Q&& The o h  coe5cient is initidly determinedand is rechecked fo&&ng a major gnu meter repair 
and cslibration. 
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7.0 APPFNDICES 

A SAMPLINOANDPARTICULATEANAL~WDATA 



i d  STACK CONFIGURATIOM / SAMPLE A N 0  VELOCITY POINTS 

Source 
Oata For: Oatc 

Inches 
Polnt  frol wall 

Sketch o f  stack 

.. I ....... __ ............. 

velocity.  head 

-_ .. 
..... . 

.. 

I4 I I - 
IS I 
I6 I I 

Pq i rs : 
P l t o t  ID CP = 

-1:; +--y- . -...-I, . . .  
- ........... 
........... . . . . . . . . . . . . . . . . . . . . .  

Stack diameter vz. D 
Distance f r m  ports to dlsturbence: 

distance to upstreaa disturbance x a- 
distance t o  dawnitfern dlsturbance 28 
upstre- diaoeters 

m s t r e a a  d i a p t e r s  

/ -  

Minimum NO. points required / L  
NO. points selected 3 

Nipple length y .  0 

PERCENT O f  OlIIfTER 
Points on a O i a r t e r  

2 4 6 8 10 12 I4 16 

2.6 2.1 1.3 1.6 
8.2 6.7 5.7 4.9 ........ 14.6 11.8 9.9 8.5 

4 ........ 22.6 l 7 , 7  14.6 12.5 
5 .............. 14.2 25.0 20.1 16.9 
6 .............. 0.6 65.8 15.6 26.9 2 2 . 0  
7 ................ :... 89.5 17.4 64.4 36.6 28.3 
8 .................... 96.8 85.4 15.0 63.4 37.5 
9 .......................... 91.8 82.3  73.1 62.5 
IO .......................... 17.1 E8.Z 19.9 71.7 
I I  ................................ 91.3 85.4 78.0 
12 ................................ 97.9 90.1 83.1 
13 ...................................... 94.3 87.5 
I4 ..................................... , 9 8 . 2  91.5 
I 5  ............................................ 95.1 
16 ............................................ 98.b 

'Point  No 

REHARKS 



" 

a 

3 
NO. 1 DRYER 





F RUN NO. / 
0 .  Date 7-1 9-91 

Time s t a r t 2  
. rest Operators Time a d 1 3 2 3  

Range setting: 0./0*!<~ 

Zero gas PG, 
Span gas 1 t f U  ..- 
Span gas 2 

- 
a 

I/ o-/uua ?=--3-/0.*Q 

0 

Z S ?  

7 v e  

.c 

Y 

. .  time: 

F I D  
time I Scale 

..' PPm 
I I 

O - / N &  3 .  z 
& 

I . 5  

3.1 

3. c 
3.5 

3. r 
3 .J 

3.2 
3. I 9.: I 3.5 

3.5 I l . s  

P- 

Line 
T?P 

-1 

L/ I 





/ Test Far p)./v a c  / /A  
l es t  Operators k-/- 

I Remarks: 
a .  J ,  

V S  c c 
I -- . 

RUN NO. 
 ate f - r v + /  

The end I S i r  
The s t a r t f f  

PID Calibration: ..... time: / 3 $ 0  the3 ) r / C  

Range setting: - I  o u o 0 -,*a * 
Zero gaa 0 0 -  0 
Span gas 1 zse - 2St 

7Yu 7-fo Span gas 2 

. .  the: 





I f- RUN NO. 3 - 
lplant 64, 

Date f - L Y - ~ /  

Time end /a38 
Time St&& 

' !est operators 
/ 

. .  €'ID Calibration: . . . . . the: /5/1 timer /67< timea 
Range setting: &* 
Zero gas 0 0 3 

Span gas 2 7 ~ -  7v 0 

0 - / O D J  0 ~ ( 6 0 ?  

- 
span gao 1 -LS& 2s k ZLCl +Are 

7 Y  5 4  7 Y G  
Y 

* - 1 

- 

FID 
Scale 

PPm 

. . 
/ I  0 
f I  D 

Lo 

' FID 
Range 
P P  

I o-imo 3.2 
3.5 

3.r 

3.3  

3 . 3  
2. 5 
7. I 

3 .  < 
3. s 
3.5 
3 ,r- 
3.5 
3 . r  
L 
L x 

3. 7 

Fuel 
Pressure 

PS f 



pmb. ruh trmaDDt: 7 t o  a tMd hsllu. amtan8 wem0rat.d 01 ar leu haat. 

d..iwa tad et least 2 b  -. miahhod to Constant ueiaht. 



Y 

.., 
.4 

.4 

NO. 2 DEYEFl 



Remarks: 









NO. 9 DRYEB 







/ 





i 

. .. 

-Iz 

Y 

Y 

NO. 4 DRYER 

, 
. .  









i 



... 

.- 
.- : .. 

NO. 6 DBYEB 











.A 

ul 

... 

. . .  

. .  

.. 
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. - -  
- ' I  _ _ - -  - - - - - - - - - - - - - - -  

.. ... - 





Y 1  I - 1  I I I I I I I I 
I I I I I I I I I I I I I I u 

2-. 

I I , I I I I I I I 

I I , I 
I I I I I 
I , 4 I I I I I 

I 
I I I I , I 

-:-l-++----1 I -4-1 I I I I ! I 
I 

' . '  t 
' :-I.: 

- 
- >- .- - 

I I I I I H  ----- *+I - .Y .. 1 i I I I I I I I 1 0 ,  I I 

. ___I- - .__; 



. 



. 

. -' 

-.. .-- -. . . . . __ .. . . . . -. .. .. . . . . .. - .. .. . . .- 





I I I ! I I I I I I . -  

' I  - ... . .  , . .. . , . .. . .  





. . -  
.- ! I  

.-___A- 
I- ._-. . .- 

. - - - - - _ _ _ _ - _ _ _ _ _ _ _  .-_--_--- 
. . .  ' I  . .  . . .  ' . . .  .- 



* !  I I I 
I I I I I I I 

I ! I I ! , 
~ I I 











I t  I I I 1  I I -. 

I I I I 
I 

I -- -@--I 



. .. -. . 
. 'I .-I 1 - . 

.I ,--.-- - - - -  - -  - - - - -  - - - -  - - - - _  - _ _  _ _  - - _ _ _ _ _ _  7 .. . . - - ... ~~ . ... . ._ - 



. . .  
: !  

' I  r . ........ 
. . . . . . . .  . -. .- .. ___-_ 



~ . -. .. 

~ c - - - I . - . - - . - - . - - . - - . - . - . -  - -_- - - - - - . - ~  
7 -  .. .--. .. - . . . . 
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.. . 
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I I I I - I  I 1 I I I I I I I 1 I I I I \  I I 
I I I I  I i I I I I I I -< I I 

I I l c l l  I I I I I I I . -. I I I I I I I f s+z I I I I I I . \  - >  I I f - 
.. - 

I I I I I I ' I  I I I I I I I I I I I I I 
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C. GROUND LEVEL SAMPLING DATA 



. . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . .  ... ......... ................ . . . . . .  __. -. -. - - - -. . . . . . . . . .  . . . . .  

. . . . . . . . . . . . . . . .  ........ ............. . .  .... - 
. . . . . . . .  . ............ . ............ - . . . . . . . . .  .. .. - ....... - 

. . . . .  _ . .  . . . . . . . .  . . .  . . . . . . . . . . . . . . .  
_ _  -. .. . . . . . . .  

. .  ........ - .. - .... ... ............... _ _ _  . . . . . . . .  
... .. . . . . . . . . . . . . . . . . . . .  o o  . . .  .. . .  

0 0  

............ .- 
... . . . . . . .  . .  . . .  

. . . .  ..... 

. . .  

. . . . . .  - 
.~ . . . . .  

...... .... - ........ ....... -. . ........ _. -. . . . . . . . . . . .  . ..... 1 . . . . . . . . .  1 . . . # 7 .  . . . . . . .  .. 

. .  

. .. ... .-.,I .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .,:. . . . . . . . . .  
t l 0 D  . . .  - . . .  ,.;,d &.A? -4 . . . .  ,. . . . . . . . . . . .  

. .- '. ' ,,.. !@ yL.l, 
- 

. .  

.. - .. - _- . ,-. .. ......... --...--.-.-------I.. 

. ........ *. .... . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

.- 0i-d _. - ... f -  
- - ......... .. -.--- ....... -. ..... .... ~. ... ..................... 

, - 
..... ...... .. . . . . . . . . . . . . .  . . . . . . . .  , ................ _,I__.__...___--_------._-- __ 

-.__ . .  - - . --- 
. .  . .  . I  I ......... _- 



- -_ -- -- ...- 
................ .......... L L .  ... S , , O d I .  ............. Cci .  . . . . . . . . . . . . . . . . . . . . .  ................... 

-.7 ... '---p..-e J/O..t b?ATL ...... .......... ............ 

.... 8x3 .... 4 100.. ta 6 . 3  /.v< 2.6,. &A;. 
-:BL2-4 1.00 s-7 !-!!.S.U ...... 54.4 ......... .--: 

.- ~ 
.. .... . . . . . . . . . . . . . . .  .......... 

-.-_____..._I_ __ . ... 
41 . . . . . . . . . . . . . . . . . . . . . .  ..... ............. 

, & L 3 . . . 6  . . . . . . . .  / o u  ............. 61 {os 26. .. &/A . . . . . . . . .  . .  
................... . . . . . .  - .... ................ 

. . . .  . . . . . .  ....... - . . . . . . . .  .- . . . . . . . . . . . . . . . . . .  . .  
, I  

D d ?  ................. . .  . . . . .  Bt3 .... . .. .... -.I 0 . . . .  s!? . . . . . . . . .  ._ - .- ........... 

. .d.l.3 a. ...... /.e3 .. . Lr .. .- . . . . . . . . . . . . .  

. . . . .  r r t r  .... a.- . ..... /.o ?. 4!.. -. ... .... . . . .  _. -. . . . . .  - . . . . . . . . .  

. .  . _  . . . . . . .  .- - f' 
. -. . - ... - -. ..... - ........... - - ... _ _  . . . . . .  _. . . . . . . . . . . . . . . . .  ..... . . . . . . . . . . . . .  

L Z  71.79 / o e . Y  . . . . .  .,-7 7/3, '?-A 
. __ . f / z e.. -. ... 

.. f/.7.8.. ..... 1 0  ?..e ....... .- ........ 6 I ......... _ :- ............ .. __  . . . . . . . . . . . .  

/. 00 0 . .- ........... .d 1.. . . . . . . . . . . . . .  . . . . . .  

. . .  
. .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . .  . .- _ . - . ~ .  , . 

-- .... - ................ .- . - . . .  - ... ...... - . . . . . . . . . . . . . .  ..... .......... 
. . . . . . . . . . . . . . . . .  .......... - . . . . . . . . . . . . . . . . .  . 

. ,470 3 . . . . . . . . . .  s.7. . . . . . . . . . . . .  , ................ ............... 
i o 0 0  . . . . . . . . . . .  .Sf. ........ ~ . . . . . . . . . . .  . / * o . / . q  . .el'" .... 1- f T V 3  ........ L. . . . . . .  

. ................ . . . . . . . .  .Of 0 J Le-?...? .............. S.7. . . . . . . . . . . . . . . . . . . .  _ _  
- ... . . . . . . . . .  

. . . . . . . . . . . . . . . . . .  ................. - - .- ................................... ............... _ _  
.- 

... . . . . . . . . . . . . . . . .  ... - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . .  
........ .... I_ .- .%. - ~~ 

7*. .E LrcL.lY.. ...h -. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
.. ........... ........... 

. __ ............... ........... - . ...... -. .... 

... ........ . .- . ........................................................................... 

~~~~ 

.......... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - - .-- 
' 1  1 

_ _ _ _ - ~ ~ - - . - - - - . - _ -  !. ... .- 
, .  



D. CAttBBATIONDATA 

I .. 



WtU I . D .  RAC 591349 Data 08-10-91 

Calibration Method ~ a / D c z &  -11 Prore By DGR 

Calibratioa m a r  I . D .  651729 

Barametric Premsure 29.75 

i i  I I I 1 II I I I I I  i 
I I 
I I  I I I I I1 I I I I I  I 
I I I I I ,  I '  I I I I  I I I I .999I 1.991 

Where: 

Y - netor Correction Factor 
vcal - volume of gam through calibrating meter, ft.3 

Vdqm - Volume of q u  through f i e ld  dry gam m m t u ,  t t . 3  

Pbar - Bsfomatric premmura, in. 

Pm - X m t U  preemure. (Pbar=DH/13.6), in. Eg 

Tdqm = AarW* dry gM metar temp., degree. R 

Tcal - T m p r a t u r s  of gas through calUbr8ting metar, degrees R 



Meter I . D .  

DRY GAS METER CALIBRATION 

RAC bate 10-12-91 

Calibration Mnthod DGM/DGK Bell Prove By DGR 

Calibration Meter I.D. 651729 

Barometric Pressure 29 e 85 



DRY GAS mIETER CALIBRBTIOB 

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

Calibration Method OWOGX -11 Prove By DGR 

Calibration mter 1.0. 651729 

B a r o m e t r i c  P r e s s u r e  2 9 . 1 3  

.. 

SI 21 21.51 990.9191 1006.941 7011 714.919) 741,685) 101 SO( 122 971 1.011 .771 -681 1-98 I I  I I I I I I  I I I I I 

I I ! !  I I I I I  I I I I 1.001 2.02 

1 I I II I I 1 I I  - 



7 

y PIT01 TUE GEONETRY C A L l B R L l i O Y  

BY: -k P i t o t  tubelprobe iden t l f i cs t i on :  9 n C .  Date Checked: 5 - y - 'f/ / a  

II 

.- 1. P i t o t  tubes having the fol lowinp geometric characterist ics are asslgned a p i t o t  tube COefflCltnt O f  0.64. 
I 

1. face openings perpendicular t o  transverse axis: I- I and 4 10') 

I I 

- 

d i .  0 
e42 * 0 

II 

-. 
owning 
p1m.s I 

~ 2. fact openings p a r a l l e l  t o  longltudloal axis:  18, andB2 I"; P * 1.05 Ot t o  1.50 Ot: PA * Pgl 

3 .  Both legs equal length and center i lne coincident k a  .I25 inch; Y L  .031 Inch1 

Y .  0 
111, ' 
L 

5 

-, Wonie 10: , 6 7 Nozzle dla: . / 9 7  " Date: 7 y - f /  

ry 

PITOT/PROBE CLEARANCE CHCU(: 

r. 
11. Pitot/probe/norrie assemblies have t he  sane Cp as the Isolated P i t o t  tube when the fol lowlnp conditions exist.  

1. Ot > . I88 L e  .37S inch Ot ' 

XI = 

Xt = 

, 3  7 5  " 

I, 

I. 0 

,TO " I t-• 1 

4. I f 3 . 0  inch = L..3'( 

5. z i 2.0 inch I ' 2 . 3 "  

- .. I 



.. .. 

Oate: 9 - 25.- $ /  BY:- 

Reference Thermrneter &7- k A. /A* L O  = *  kid O F  

- 
Last Servlce 

- 
I .. ' I  
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E. ANALYLTICAL m O E F p s  FOB HCHO, PHENOL AND MDI 



Northeastern Openlions 

Raritan Center 
160 Fieldcrest Avenue 
Edimn, NI 00037 
(908) 225-6040 
Fax (900) 225-4577 

Clayton 
ENVIRONMENTAL 
CONSULTANTS 

Oktober 14,1991 

Mr. Daniel G. Russell 
E " M E N T A J . .  MONITORING LABORATORIES, INC. 
P.O. Box 655 
224-B Highway 51 N 
Ridgeland. Mississippi 39157 

PARTIAL REFORT 
Clayton Project No. 37686.00 
Batch No. B100204240 
P.O. No. DRG930 

Dear Mr. Russell: 

The samples which you submitted to us on O c w k  2,1991. have been analyzed as requested; 
results arc presented in the attached table. Please note, the repon dated October 4,1991, 
should have been a panial. When complacd. 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 
othmvise requested 

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

Sinczrcly, , 

OdeaeMina 
Supervisor, Laboratory &rvices 

OMgC 

Amhment 



CONWITANTI 

Analytical Data 
for 

Environmental Monitoring Laboratories, Inc 
Clayton Project No. 37686.00/8100204240 

October 14, 1991 

Lab Fllcd* 
Number sample Description 

Q 

n 
Q 

<2 

n 
4 

Limit of Detection: 2 

c: Lcss than the indicated lirnit of detecrion 
Back StctiOns w e n  checked and showed no breakttaough at >lo%. * 

2 



...... 

NoRheutcrn Operatloni 'm 
~~ ~ 

Rukm Center 

Ediaon. NI OB837 
.,- 160 Fieldcrest Avenue 

(900) ZZS-SMO 
Fax (908) 22s-4577 

October 4,1991 ... 

Mr. Daniel G. Russell 
ENVIRONMENTAL MONlTORING LABORATORIES, INC. 

3. Box 655 P.( 
224-B Highway 5 1 N 
Ridgeland. Mississippi 39157 

Clayton 
ENVIRONMENTAL 
CO NSU LTANTS 

FINALREPORT 
Clayton Project No. 37686.00 
Batch No. B toO2O4240 
P.O. No. DR0930 

Dear Mr. Russell: 

'Ihe samples which you submitted to us on October 2,1991, have been analyzed as requested; 
~ ~ ~ l t s  arc 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, 

odeae Mina 
Supervisor, Laboratory Services 

... 
. .> 



Clayton 
I N HIM 

$%I%NTI 

Analytical Data 
far 

a 

Environmental Moniiir-ing Laboratories, Inc. 
Clayton Project No. 37686.00/B100204240 

October 4, 1991 

Sarnplc Mat&MCdia: Trrated XAD-2 Tubes DateReceivd l W 1  
Analytical Method: OSHA 52 DateAnalyzod: 10/3/91 

Lab Formaldehvde' 
Number Sample Description (mg) 

158564 #1 0.002 

158566 #5 0.002 

158567 #7 0.002 

158568 #9 <0.002 - 158569 #11 <0.002 

158570 Blank <om2 

158565 #3 0.003 

- .. 158571 Blank ' <0.002 

__________-____----------- 
Limit of Detection: 0.002 

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

2 



w R u h n  Center ' 
160 Fieldcrest Avenue 
Edison, NJ 08837 
(908) 225-6040 
F u  (908) 125-4577 

October 30,1991 

Mr. Daniel G. Russell 
ENVIRONMENTAL MONlTORING LABORATORIES, INC. 
P.O. Box 655 
224-B Highway N 
Ridgeland, Mississippi 39157 

E 

.- 

_. 

Clayton 
ENVIRONMENTAL 
CON SU LTAN TS 

RNALREPORT 
Clayton Project No. 37686.00 
Batch No. B100204240 
P.O. No. DR0930 

Dear Mr. Russell: 

The at!ached results complete the panid repom previously sent for the samples submitted to 
us on October2.1991. 

Please note that any unused pottion of the samples wil l  be disposed in 30 days unless 

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

Sincenly, 

othmuise requested. 

Odettc Mina 
Supervisor. Laboratory Services 

OMS 



Analytical Data 
for 

Environmental Monitoring Laboratories, Inc 
Clayton Project No. 37686.0018100204240 

October 30, 1991 

Sample Matrix/Mcdia: Impinger Solution Date Received 1OI291 
Analytical Me&& NIOSH 5521 (Modified) ~ a t c ~ n ~ ~ p c d :  io/iam 

Lab 
Number Sample Description 

158578 Upwind Run 1 <0.2 

158579 Upwind Run 2 <0.2 

158580 Upwind Run 3 c0.2 

158582 Downwind Run 2 c0.2 

158583 Downwind Run 3 <0.2 
s 

158584 Reagent Blank <0.2 

,_ - Limit of Dctcction: 0.2 

<: Less than the indicated limit of detection. 

.. 

2 




