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INTRODUCTION 

1.1 Outline of Tes t  Program. Stat ionary source sampling was performed 

f o r  Carl Schenck. AG a t  Weyerhaeuser Company i n  Moncure. North Carolina, on 

October 20. 1988. 
a t  the surface l i n e  e l e c t r i f i e d  f i l t e r  bed (Em) i n l e t  and s tack  t o  determine 

the pa r t i cu la t e  emissions. The par t i cu la t e  emissions r e s u l t s  were used t o  
determine the  EFB/baghouse capture e f f ic ienc ies .  

t es t ing ,  concurrent EPA Method 9 t e s t ing  was performed a t  the s tack t o  

determine the plume opacity.  The t e s t i n g  was conducted f o r  compliance and 

guarantee purposes. 

Three sets of concurrent EPA Method 5 runs were performed 

Along with the Method 5 

1 . 2  T e s t  Par t ic ipants .  Table 1-1 lists the personnel present d u r i n g  

the t e s t  program. 

TABLE 1-1 

TEST PARTICIPANTS 

Carl Schenck. AG 

Laboratorium Himmelheber 
GmbH & Co.. KG 

Schenkmann & Pie1 
GmbH & Co., KG 

Clarke's  Sheet Metal, Inc. 

North Carolina Department of 
, Natural Resources and 
Community Development 

Entropy Environmentalists, Inc. 
,- 

F r i t z  Bossler 
T e s t  Coordinator 

Gerhard C.  T r u t t e r .  
D i p l .  Ing. FH 
Test Coordinator 

Alfred H. Schenkmann 
T e s t  Observer 

B i l l  Firneisz 
T e s t  Observer 

David Y. Daniel 
T e s t  Observer 

Neil1 M .  Harden 
Project  Manager 

Barry F. Rudd 
Sampling Team Leader 

W .  Todd Langdon 
Sampling Team Leader 

Dennis D.  Holzschuh 
Engineering Technician 

Leslie C.  Murray 
Engineering Technician 

Ke i th  R .  Hazel 
Plume Opacity Observer 



SUMMARY OF RESULTS 

2.1 Presentation. Table 2-1 presents t e s t  r e s u l t s  and EFB/baghouse 

capture e f f i c i enc ie s  f o r  the t e s t i n g  performed October 20, 1988, a t  t h e  

surface l i n e  EFB i n l e t  and s tack .  

s tack pa r t i cu la t e  tests are presented i n  Tables 2-2 and 2-3, respectively.  

The plume opacity summary is presented i n  Table 2-4. 
a r e  presented i n  Appendix A ;  f i e l d  and ana ly t ica l  data  are given i n  

Appendix E. 

Run-by-run summaries f o r  the EFB i n l e t  and 

Detailed test r e su l t s  

I 

2.2 Guarantee Allowable Emissions. The allowable f i l t e r a b l e  

pa r t i cu la t e  concentration is 0.065 and 0.004 grains  per ac tua l  cubic foot 

(Gr /ACF)  f o r  the EFB i n l e t  and s tack ,  respectively.  The allowable plume 

opacity is 201.. 



TABLE 2-1 

TEST RESULTS AND EFB/BAGHOUSE CAPTURE EFFICIENCIES 

Surface Line EFEI I n l e t  and Stack 

1 2 ------- - - - - - - - 
EFB I n l e t  

Concentration, Gr/ACF 

F i l t e r ab le  0.0398 0.0371 
Fi l t e r ab le  + Condensable 0.0576 0.0537 

Emission Rate, lb /hr  

F i l t e r ab le  21.7 

Fi l t e r ab le  + Condensable 31.3 
Stack - 

Concentration, Gr/ACF 

F i l t e r ab le  0.00279 

Fi l t e r ab le  + Condensable 

Emission Rate, lb /hr  

F i l t e r ab le  

F i l t e r ab le  + Condensable 

Plume Opacity 

Highest 6-min. Average, X 
Highest Single Reading, % 

EFB/Baghouse 
Capture Efficiency, 5" 

20.4 

29.5 

00254 
0.0161 0.0120 

1.52 1.40 

8.77 6.59 

7 1 

10 5 

93.00 93.14 

i. 

* Capture eff ic iency (CE) calculated as follows: 

I n l e t  Emission - Stack Emission 

I n l e t  Emission 
100 CE = _______________________________  

21.7 - 1.52 

0.0289 

0.0463 

15.4 

24.7 

.I 

0.00142 

0.0123 

0.775~ 
6.71 

5 
15 

94.97 

0.0353 
0.0525 

19.2 

28.5 

0.00225 

0.0135 

1.23 

7.36. 

93.70 
I 

Note: Capture e f f i c i enc ie s  calculated using f i l t e r a b l e  emission ra tes .  



T e s t  D a t e  

Rud S t a r t  Time 
Run Fin i sh  Time 

T e s t  T r a i n  Parameters 

Volume of Dry G a s  
Sampled, SCF* 

Percent  I s o k i n e t i c  

F l u e  G a s  Parameters 

Temperature, Degrees F 

Volumetric A i r  Flow R a t e s  

SCFM*, Dry 
ACFM*, W e t  

P a r t i c u l a t e  Results 

F i l t e r a b l e  

Catch Weight, mg 

Concentration, Gr/DSCF* 

Concentration, Gr/ACF 

Emission R a t e ,  l b / h r  

F i l t e r a b l e  + Condensable 

Catch Weight, m g  

Concentrat ion,  Gr/DSCF* 

Concentration, Gr/ACF 

Emiss ion  Rate, l b / h r  

TABLE 2-2 

PARTICULATE TESTS SUKMARY 

Surface  Line  EFB I n l e t  

W5-SL-1-1 M5-SL-1-2 M5-SL-1-3 ---------- ----_----- _______-__ 
10/20/88 10/20/88 10/20/88 

1115 1304 1440 
1223 1410 1547 

30.682 30.844 30.365 

97.4 97.0 97.1 

232 

40,938 
63,397 

122.7 

0.0617 

0.0398 

21.7 

177.4 

0.0892 

0.0576 

31.3 

68 Degrees F -- 29.92 Inches of Mercury ( H g )  

233 '-' 233 

41,323 40,652 
64,010 62,096 

115.0 86.7 

0.0575 0.0441 

0.0371 0.0289 

20.4 15.4 

166.2 139.4 

0.0832 0.0708 

0.0537 0.0463 

29.5 24.7 

. ."... , .  . "-.:I 



TABLE 2-3 

PARTICULATE TESTS SUMMARY 

Sur face  Line  S tack  

T e s t  Date 

Run S t a r t  Time 
Run F i n i s h  Time 

. T e s t  T ra in  Parameters 

Volume of D r y  . G a s  
Sampled, SCF* 

Percent  I s o k i n e t i c  

Flue Gas Parameters 

Temperature, Degrees F 

V o l u m e t r i c  A i r  Flow R a t e s  

SCFM*, Dry 
ACFM*, W e t  

P a r t i c u l a t e  Resu l t s  

. .  
F i l t e r a b l e  

M5-SL-0-1 ---------- 
10/20/88 

1116 
1219 

30.180 

108.4 

215 

41,913 
63,590 

54.742 54.057 

98.9 94.9 

222 '< 221 

42,260 43,482 
64,199 63,731 

Catch Weight, mg 8.3 13.7 

Concentrat ion,  Gr/DSCF* 0.00424 0.00386 

Concentration, Gr/ACF 0.00279 0.00254 

Emission R a t e ,  l b / h r  1.52 1.40 

Fi l t e r* l e  + Condensable 

Catch Weight, mg 47.7 64.7 

Concentrat ion,  Gr/DSCF* 0.0244 0.0182 

Concentrat ion,  Gr/ACF 0.0161 0.0120 

Emission R a t e ,  l b / h r  8.77 6.59 

* 68 Degrees F -- 29.92 Inches of Mercury (Hg) 

7.3 

0.00208 

0.00142 

0.775 

63.1 

0.0180 

0.0123 

6.71 
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TABLE 2-4 
SIX-MINUTE AVERAGE PLUME OPACITY OBSERVATIONS SUMMARY 

Surface Line Stack 

Run Number M9-SL-0-1 M9-SL-0-2 My-SL-0-3 

Highest 6-Minute Average Opacity, % 7 1 5 
Highest Single Opacity Reading, % 10 5 15 

Run M9-SL-0-2 ------ ------ Run M9-SL-0-1 ------ ------ 
Se t  --- Time --- Avg. f: Se t  --- Time --- Avg. X 
No. S t a r t  End Opacity - - -  

1 1133 1139 
2 1139 1145 
3 1145 1151 
4 1151 1157 
5 1157 1203 
6 1203 1209 
7 1209 1215 
8 1215 1221 
9 1221 1227 
10 1227 1233 

0 
1 
1 
D 
7 
4 
4 
4 
4 
2 

------ R u n  M9-SL-0-3 ------ 
Se t  
No. 

1 
2 
3 
4 
5 

,- 6. 
7 
8 
9 
10 

- 
Time --- --- 

S t a r t  End -- 
1442 1448 
1448 1554 
1554 1600 
1600 1606 
1606 1612 
1612 1618 
1618 1624 
1624 1630 
1630 1636 
1636 1642 

Avg. % 
Opacity 

0 
0 
P 
P 
0 
0 
5 
P 
P 
3 

No. S t a r t  

1 1306 

3 1318 
4 1324 
5 1330 
6 1336 
7 1342 
8 . 1348 
9 1354 
10 1400 

- -  

2 1312 

- 
End Opaci ty  

1312 1 
1318 0 
1324 0 
1330 0 
1336 , 0 
1342 0 
1348 0 
1354 0 
1400 0 
1406 0 

D = Interference from dust cloud emitted from device a t  

P = Interference from plume emitted from other  s tack .  

base of stack. 
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PROCESS DESCRIPTION AND OPERATION 

I 

3 . 1  General. Weyerhaeuser Company i n  Moncure. North Carolina operates 

surface l i n e  and core l i n e  sander dus t  burners f o r  drying wood chips. 

t h i s  program, the surface l i n e  was tes ted .  

For 

The primary f u e l  f o r  t he  surface l i n e  burner is 100% sander dust .  

Poten t ia l  emissions include the products of complete and incomplete 

combustion of the f u e l  and any extraneous mater ia ls  present.  The emissions 

are control led by four cyclones, an e l e c t r i f i e d  filter bed, and a baghouse. 

3.2 Source Air Flow. Figure 3-1 is  an a i r  flow schematic showing t h e  

passage of the f l u e  gases through the  surface l i n e .  

3.3 Operation During Testing. The method f o r  determining the system 
+. feed rate is  accompished by measuring the  dryer conveyor bel t ' speed.  

According t o  Weyerhaeuser Company, t he  surface l i n e  was operated at  an 
average s e t t i n g  of 80% during t e s t i n g ,  which is the m a x i m u m  capacity 

se t t i ng .  The m a x i m u m  load is 17.000 pounds per hour. Thus, t he  feed rate 

during t e s t i n g  is calculated as  follows: 

(0.80 / 0.80) * 17.000 = 17,000 pounds per hour 

,- 

ENTROPY 



ATMOSPHERE 
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BAGHOUS E < 

1 FOUR CYCLONES 

T 
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,- 
IN 

CYCLONE 
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7 

DRY MATERIAL 
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GAS PANEL BURNER 
AUXILIARY 

.......... DUST BURNER SANDER 
DUST 

AMBIENT AIR 

FIGURE 3- 1 .  SURFACE LINE PROCESS/AlR FLOW SCHEMATIC. 



SAMPLING AND ANALYTICAL PROCEDLIRES 

4.1 General. A l l  sampling and ana ly t ica l  procedures were those 

recommended by the United S ta t e s  Environmental Protect ion Agency and t h e  

North Carolina Department of Natural Resources and Community Development. 

Descriptions of the sampling equipment and procedures (ex t rac ted  from 

40 CFR 60) are provided i n  Appendix D. 

4.2 Sampling Points.  The number and loca t ion  of the sampling points 

were determined according t o  EPA Method 1. The EFB i n l e t  cross  sect ion was 

divided i n t o  24 equal areas with 12 sampling poin ts  on each of two traverse 

axes, as shown i n  Figure 4-1. 
equal areas  with s i x  sampling points  on each of two t raverse  -axes. a s  shown 

i n  Figure 4-2. 

The stack cross sec t ion  w a s  divided in to  12 

,.. 

4.3 Volumetric A i r  Flow Rates 

4.3.1 Flue Gas Velocity. FPA Method 2 was used t o  take the  veloci ty  

measurements during the t raverses  of the EFB i n l e t  and s tack  cross  sect ions.  

4.3.2 Flue Gas Composition. Multipoint, in tegra ted  f l u e  gas samples 

were col lected a t  the s tack and analyzed using EPA Method 3 to  determine the 

f lue  gas composition and molecular weight f o r  each run. 

a l so  used f o r  the EFB i n l e t .  

The r e s u l t s  were 

4.3.3 Flue Gas Moisture. Moisture content was determined by analyzing 

the sampling t r a i n  impinger reagents according t o  the procedures outlined i n  

EPA Methbd 5. 

4 .4  Emissions Determinations. EPA Method 5 sampling procedures were 

used t o  determine the pa r t i cu la t e  emissions. A t  the  EFB i n l e t ,  each of the 

24 points was sampled for 2.5 minutes, r e su l t i ng  i n  a ne t  run time of 60 
minutes. A t  the  s tack,  each of the 12 Points was sampled f o r  f i v e  minutes, 

a lso r e su l t i ng  i n  a ne t  run time of 60 minutes. 

4 . 4 . 1  F i l te rab le .  EPA Method 5 ana ly t ica l  procedures were used t o  

analyze t h e  f i l t e r a b l e  par t icu la te .  
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FIGURE 4 -1 .  SURFACE LINE ELECTRIFIED FILTER BED INLET TEST LOCATION. 
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FIGURE 4-2. SURFACE LINE STACK TEST LOCATION. 



4.4.2 Condensable. The sampling t r a i n  d i s t i l l e d  water reagent and 

acetone r i n s e s  were analyzed t o  determine the  condensable p a r t i c u l a t e  

emissions. For each run. the  impingers' water was ex t rac ted  th ree  times with 

chloroform and then extracted three times with e the r .  The acetone r inses  and 

the  pooled chloroform and e the r  phases were evaporated to dryness a t  room 

temperature and desiccated.  After ex t rac t ion ,  the  water phase was evaporated 

t o  dryness on a steam bath and desiccated.  

gravimetric analysis  was performed on each phase to  determine the  weight of 

the  residue. 

Following des icca t ion ,  a 

4.5 Plume Opacity. The procedures out l ined  i n  EF'A Method 9 were 
followed i n  determining the plume opacity.  

4.6 Equipment Calibration. Per t inent  ca l ib ra t ion  d a t a  are provided i n  
Appendix C .  .I 

,- 
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APPENDIX A . l  

,- 

A.  TEST RESULTS 

1. EFB I n l e t  P a r t i c u l a t e  



.. . I FIELD DATA AND RESULTS TABULATION 

PLANT: Weyerhaeuser Company, Moncure, Nor th  C a r o l i n a  

SAMPLING LOCATION: Sur face L i n e  EFB I n l e t  

MS-SL-1-1 M5-Si-1-2 

2 _ .  

M5-SL-1-3 

Theta 

D i  a 

CP 

Y 

Pbar 

Delta-H 

V m  

t m  

Vm ( s t d )  

V lc  

Vw(std) 

%H20 

Mid 

%C02 

%02 

%CO+N2 

I.1 d 

M 5 

F'9 

PS 

t s  

Delta-p 

vs 

A 

Qsd 

Qaw 

% I  

Test Date 

Run S t a r t  Time 
Run F i n i s h  Time 

Net  Travers ing  P o i n t s  

Net Run Time, Minutes 

Nozzle Diameter, Inches 

P i t o t  Tube C o e f f i c i e n t  

Dry Gas Meter C a l i b r a t i o n  Fac to r  

Barometr ic  Pressure, Inches Hg 

Avg. Pressure D i f f e r e n t i a l  o f  
O r i f i c e  Meter, Inches H20 

Volume O f  Metered Gas Sample, Dry ACF 

Dry Gas Meter Temperature, Degrees F 

Volume O f  Metered Gas Sample, Dry SCFl 

To ta l  Volume o f  'ii u i d  Co l l ec ted  
i n  Imp inyers  & Z i l i c a  Gel, m l  

Volume of Water Vapor, SCFI 

Mo is tu re  Content, Percent by Volume 

Dry Mole F r a c t i o n  

Carbon Dioxide, Fercent  By Volume, Dry 

Oxygen, Percent By Volume, Dry 

CO + N2, Percent By Volume, Dry  

Gas Molecular  Weight, Lb/Lb-Mole, Dry 

Gas Molecular  Weight, Lb/Lb-Mole, Wet 

F lue  Gas S t a t i c  Pressure, Inches H20 

Hbsa,lute F l u e  Gas Pressure, Inches  Hg. 

F lue  Gas Temperature, Degrees F 

Average V e l o c i t y  Head, Inches H20 

F lue  Gas V e l o c i t y ,  Feet/Second 

Stack/Duct Area, Square Inches 

Volumetr ic  A i r  Flow Hate, Dry SCFML 

Volumetr ic  Clir Flow Rate, Net ACFM 

I s o k i n e t i c  Sampling Hate, Percent 

t 58 Degrees F -- 29.92 Inches of Mercury (Hg) 

10/20/88 

1115 
1223 

24 

60 

0.179 

0.84 

0.9993 

29.7 

0.928 

30.755 

66 

30.682 

115.0 

5.413 

15.0 

0.850 

2.1 

18.5 

79.4 

29. 08 

27.42 

1.21) 

29.79 
252 

'1 

1.375 

77.51 

1,963 

40, 938 

63,397 

97.4 

10/20/88 

1304 
1410 

24 

60 

0.179 

0.84 

I). 9993 

29.7 

0.944 

3 1.328 

,J .73 

30. a44 

115.0 

5.413 

14.9 

0.851 

2 . 2  

18.4 

79.4 

29.09 

27.44 

1.25 

29.79 

233 

1.401 

78.26 

1 , 953 

41,323 

64 , 0 1 I:) 

97.0 

1o/m/Ba 

1440 
1547 

24 

.60 

0. 179 

0.84 

0.9993 

29.7 

0.897 

30.729 

71 

30.365 

102.5 

4.825 

13.7 

0.863 

2.1 

18.5 

79.4 

2 9 .  oa 
27.56 I 

1.25 

29.79 
q-7 
L J .-. 

1.324 

75.92 

1,963 

40,652 

52,096 

97.1 

(Continued nex t  page) 



, I  FIELD DATA AND RESULTS TABULATION - .  3 

PLANT: Weyerhaeuser Company, Moncure, Nor th  Caro l i na  

SAMPLING LOCATION: Sur face L i n e  EFB I n l e t  

fig 
Gr/DSCF 

Gr/ACF 

Lbs/Hr 

'1 9 

G r  /DSCF 

Gr/ACF 

Lbs/Hr 

M5-SL-1-1 ________-_ 
F i l t e r a b l e  P a r t i c u l a t e  Resu l ts  

Catch Weight, M i l l i g r a m s  122.7 

Concentrat ion,  Grains/DSCFI 0.0617 

Concentrat ion,  GrainsIACF 0.0398 

Emission Rate, Lbs/Hr 21.7 

F i l t e r a b l e  + Condensable P a r t i c u l a t e  Resu l ts  

Catch Weight, M i l l i g r a m s  177.4 

Concentrat ion,  Grains/DSCFI 0.0892 

Concentrat ion,  Grains/ACF 0.0376 

Emiss ion Rate, Lbs/Hr 31.3 

M5-SL-I -2 --_------- 

t 68 Degrees F -- 29.92 Inches of Mercury (Hg) .: 

115.0 

0.0575 

0.0371 

29.4 

166.2 

0.0832 

0.0537 

29.5 

M5-SL-1-3 

86.7 

0.0441 

0.0289 

15.4 

139.4 

0.0708 

0.0463 

24.7 
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./ . '  FIELD DATA AND RESULTS TABULATION 

PLANT: Weyerhaeuse r  Company, Moncure,  N o r t h  C a r o l i n a  

SAMPLING LOCATION: S u r f a c e  L i n e  S tack  

. .. 

T h e t a  

D i  a 

CP 
Y 

P b a r  

Delta-H 

Vm 

t m  

Vrn(std)  

Vlc 

Vw(s td )  

%H20 

Mfd 

%C02 

XU2 

%CO+N2 

Md 

Ms 

P9 
P s  

ts 
De l t a -p  

v s  

A 

a s d  

Llaw 

% I  

Test Date 

Run S t a r t  Time 
Run F i n i s h  T i m e  

Net T r a v e r s i n g  P o i n t s  

Net Run T i m e ,  M i n u t e s  

Nozzle Diameter, I n c h e s  

P i t o t  Tube  C o e f f i c i e n t  

Dry Gas Meter C a l i b r a t i o n  F a c t o r  

Barometric P r e s s u r e ,  I n c h e s  Hg 

Avg. P r e s s u r e  D i f f e r e n t i a l  o f  
O r i f i c e  Meter, I n c h e s  H20 

Volume Of Mete red  Gas Sample ,  D r i  ACF 

Dry Gas Meter T e m p e r a t u r e ,  D e g r e e s  F 

Volume O f  Mete red  Gas Sample ,  Dry SCFX 

Total Volume of  L i  u i d  C o l l e c t e d  
i n  I m p i n g e r s  & l i l i c a  Gel, m l  

Volume o f  Water Vapor ,  SCFX 

M o i s t u r e  C o n t e n t ,  P e r c e n t  by Volume 

Dry Mole F r a c t i o n  

Carbon D i o x i d e ,  P e r c e n t  b y  Volume, Dry 

Oxygen, P e r c e n t  By Volume, Dry 

CO + N2, P e r c e n t  By Volume, Dry  

Gas M o l e c u l a r  Weight ,  Lb/Lb-Mole, Dry 

Gas M o l e c u l a r  Weight ,  Lb/Lb-Mole, Wet 

F l u e  Gas S t a t i c  P r e s s u r e ,  . I n c h e s  H20 

A b s p l u t e  F l u e  Gas P r e s s u r e ,  I n c h e s  Hg. 

Flue Gas T e m p e r a t u r e ,  D e g r e e s  F 

Average  V e l o c i t y  Head, I n c h e s  H20 

F l u e  Gas V e l o c i t y ,  F e e t / S e c o n d  

S t a c k / D u c t  Area, S q u a r e  I n c h e s  

V o l u m e t r i c  Air Flaw Rate, Dry SCFMX 

V o l u m e t r i c  Air Flow Rate, Wet ACFM 

I s o k i n e t i c  S a m p l i n g  Rate, P e r c e n t  

X 68 D e g r e e s  F -- 29.92 I n c h e s  of  Mercury  (Hg) 

M5-SL-0-1 ---------- 
io /2o/aa  

1116 
1219 

12 

60 

0.178 

0.84 

0.9907 

29.7 

0.780 

'I -1- 

78 

.-. .LLL 

so. iao 
113.5 

5.342 

15.0 

0. 850 

2.1 

18.5 

79.4 

29.08 

27.42 

-0.50 

29.66 

215 

1.077 

67.89 

2,248 

41,913 

63,590 

108.4 

M5-SL-0-2 ---------- 
10/20/88 

1305 
1406 

12 

60 

0.250 

0.84 

0.9907 

29.7 

2.92 

56.440 

.? 79 

54.742 

193.0 

9.085 

14.2 

0.858 

L. 2 

18.4 

79. 4 

29. OY 
27.52 

-0.49 

29.65 
222 

1.090 

68.54 

2,248 

64,199 

m 

42,260 

98.9 

5 

115-SL-0-3 

1440 
1545 

12 

60 

0.250 

0.84 

0.9907 

29.7 

2.86 

55. 845 

80 

54.057 

145.5 

b.  849 

11.2 

0.888 

i. 1 

18.5 

79.4 

Z9.08 

27.84, 

-0.64 

29.65 

221 

1.088 

68.04 

.7 

2,248 

43.482 

63,731 

94.9 

( C o n t i n u e d  n e x t  page )  



6 .( . '  FIELD DATA AND RESULTS TABULATION - -  

PLANT: Weyerhaeuser Company, Moncure, North Carol ina 

SAMPLING LOCATION: Surface L ine  Stack 

MS-SL-0-1 

m9 
Gr/DSCF 

Gr/ACF 

Lbs/Hr 

m9 
Gr/DSCF 

Gr/ACF 

Lbs/Hr 

~~ 

F i l t e r a b l e  P a r t i c u l a t e  Resul ts 

Catch Weight, Mi l l ig rams 8.3 

Concentrat ion, Grains/DSCFt 0.00424 

Concentration, Grains/ACF 0.00279 

Emission Hate, Lbs/Hr 1.52 

F i l t e r a b l e  + Condensable P a r t i c u l a t e  Results 

Catch Weight, Mi l l ig rams 47.7 

Concentration, Grains/DSCFX 0. u244 

Concentration, GrainsIACF 0.0161 

Emission Rate, Lbs/Hr 8.77 

13.7 

0.00386 

0.00254 

1.40 

I 58 Degrees F -- 29.92 Inches o f  Plercury (Hg) 
.: 

44.7 

U.0182 

I). 0 120 

6.59 

7.3 

0.01)208 

0.00 142 

0.775 

43.1 

0.0180 . 

0.0123 

4.71 



APPENDIX A . 3  

A. TEST RESULTS 

3. Plume Opacity 



. .  . .  . . . .  . .  . .  . .  . . ’  
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Name of S o u r c e :  Weyerhauser, I q o n c u r e ,  N o r t h  C a r o l i n a  - 
O b s e r v e r :  K e i t h  Haze l  

F i  l e  Name: MY-SL-0-1 

S t a r t  T i m e :  1133 Stop  T i m e :  1233 D a t e  of T e s t :  10-20-1988 

-__________________-____________________--------------------------------------- 
- 0 H I G I N ’ A L  D A T A -  

Sei=>> 
Mi n 

1 
2 
3 
4 
5 
b 
7 
8 
Y 

1 1  
12 
1 :3 
14 
15 

- 16 
17 
18 
19 
20 
21 
22 
2 3 
24 
25 
26 
27 
28 
2 Y  
30 

i o  

45 

0 
0 
0 
0 
0 
0 
1:) 

0 
0 

0 
0 
I> 
5 1  
5 
5 
0 
0 
0 

“G 
“G 
5 
5 
5 
10 
5 
5 
5 
5 

0 

o 

Sec>> 
Mi n 

3 1  

33 
34 

36 
37 
38 
39 
4 i> 

41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
50 
59 
60 

-77 
U L  

- 7 5  -. J 

15 

5 
5 
5 
0 
0 
0 
5 

10.; 

5 
0 
0 
0 
0 
5 
5 
5 
5 
5 
5 
5 
5 
I )  

lj 

0 
0 
5 
5 
0 
0 

F J 

30 

5 
5 
5 
0 
5 
5 
5 
5 

1 0 
5 
0 
0 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
0 
0 
I:] 

5 
5 
5 
(:I 

0 

45 

5 
5 
5 
0 
5 
5 
5 
5 
10 
0 
0 
0 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
0 
0 
5 
5 J 

5 
0 
1:) 

0 

G = INTERFERENCE FROM DUST CLOUD EMITTED FROM DEVICE LOCATED 
NOTE: 

AT EASE OF STACK. 



4 
5 
6 
7 
8 
9 

1 0 
1 1  
12 
13 
14 
15 
16 
17 
18 
19 
2 0 
21 
22 
23 
14 
25 
26 
27 

29 
30 

-7 

=a - - .  
6 

6 7 
_ ,- 

Sec > 
Mi n 
31 
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3 7 
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39 
4 (1 
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42 
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44 
45 
46 
47 
48 
49 
5 0 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 

36 

0 0 

7 
7 
6 
6 
5 
4 

4 
4 
4 
5 
4 
4 

3 

7 ._. 

7 ._. 

7 .> 
7 .4 

4 
4 
5 
5 
5 

4 
c J 

- .:.. 
7 
._I 

3 

2 
7 .> 

.7 
L 

15 

7 
7 
6 
6 
4 
4 

4 .  
4.. 
4 

4 
4 
.I 

T ._. 

5 
J 

7 .-. 
7 .> - 
4 
5 
5 
5 

5 
4 

c 
J 

7 ._. - .> 
3 

.> 

- 
T 

2 
-? 1 

30 

7 
7 
6 
5 
4 
4 

4 
4 
5 
4 
4 
4 

7 ._I 

7 

.> 

.> .. 
3 

4 
5 
5 
5 
5 
5 
4 

.3 
3 
3 
2 

-? ._. 

- .> 

3 L 

45 

7 
6 
6 
5 
4 
4 

4 
4 
5 
4 
4 
4 

7 .1 

7. 

.> 

.> 

.> - - 
4 
4 
5 
5 
5 
5 
4 
4 - 
-2. 

.> .. 
2: 
2 
2 
1 
1 

NOTE: 

D A T E  P R I N T :  11-0.5-1988 T I M E  P R I N T :  15:OC1::30 

ENTROPY 



See)? 
Mi n 

!&ac;.;: 

M i  n 
31 
32 
33 

~~ 

34 
'5 
36 
'5 7 
38 
3 9 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 

.2 

*:.> U P E R A T I O N  blf+ FERFORMED ON THE: o r i g i n a l  DATA. C<* 

NOTE: 

T I M E  P R I N T :  15:Ol: 10 

ENTROW 



NOTE: 

! DATE PRINT: 11:1-31-1Y88 T IME PRINT: 13:37:C18 



- 1 2  - - 

Name of  Source :  Weyerhauser ,  Moncure, N o r t h  C a r o l i n a  I 

NOTE: 

DATE PRINT: 11-03-1988 T I M E  PRINT: 14:52:213 

ENTROPY 
. . . . -. . .. . .. . . . . . . .,.. -Ip-... . .  0.I ,..,, .. . , 

~ 
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- r . 13 

Name of Source: Weyerhauser, M o n c u r e ,  N o r t h  C a r o l i n a  

O b s e r v e r :  K e i t h  Hazel 

Fi 1 e Name:  M9-SL-0-2 

S t a r t  T i m e :  1306 S t o p  T i m e :  1406 D a t e  of T e s t :  10-20-1988 

________________________________________--------------------------------------- 
- B L O C K  A V E R A G E S -  

30 

% > >  OPERATION WAS PEHFORMED ON THE: o r i g i n a l  DATA. .<.:I% 

NOTE: 

DATE P R I N T :  11-03-1988 T I M E  P R I N T :  14:53: 4 5  



Name of Source: Weyerhauser. Moncure. North Carolina 

Observer: Keith Hazel 

1 0 0 
2 
3 0 
4 0 
5 0 
4 0 
7 I j  

28 0 
29 0 
r51j ’ -0 

Sec 
Mi n 
31 
32 

34  
35 
36 
7.7 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 

56 
57 
58 
59 

77 
_.C 

sc J 3  

6 0 

> -< ,, 00 

0 
0 
0 
0 
lj 

11 
0 
I:, 

5 
5 
5 

10 
5 
5 

10 
15 
1 0 
1 0 
5 

‘G 
5 
5 
5 
0 
0 
0 
0 
5 
5 
5 

15 

0 
0 
0 
0 
(:I 

(:I 

5 

5 
10 
1 1> 
5 
5 

10 
1 0  
10 
1 0 
5 

‘G 
1 0 
5 
(:I 

I> 

0 
0 
0 

5 
5 

I> 

C’ J 

o 

30 

0 
0 
0 
0 
15 

0 
0 
5 
5 
5 

, 10 
5 
10 
5 
10 
10 
10 
10 
’G 
’G 

5 
5 
(:I 

#:I 

0 
0 
5 
0 
5 
5 

45 

0 
0 
0 
0 
0 
0 
I j  

5 
5 
5 

10 

5 

10 
15 
‘G 
5 

”G 
’G 
5 
5 
1:) 

#:I 

c J 

i o  

I> 

I:, 
J 

5 

5 
5 

c 
J 

G = INTERFERENCE FROM PLUME EMITTED BY OTHER STACK. 
INCITE: 

~ ~~ 

DATE FRIIdT: 10-31-1988 TINE PRINT: 15:51:12 



- .. 

Name of Source: Weyerhauser ~ M o n c u r e ,  Worth C a r o l i n a  I 
O b s e r v e r :  K e i t h  Hazel  

F i l e  Name: M9-SL-0-3 

Set>). 00 

31 -0 
32 -0 

-I> 
3 4 -0 

- 0 
36 -0 
37 -0 
3 8 -1:) 

39 1 
40 2 
41 2 
42 4 
4.3 5 
44 6 
45 7 
46 8 
47 9 
48 
49 
50 'G 
51 

M i  n 

-- 
2.2 

7.= u -1 

- 
- 

- 
c -, - JL 

E;. - J 4 
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55 
56 
57 2 
58 1 
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45 
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-0 
-0 
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6 
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9 

' G  

' G  
" G  
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- 
- 
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1 I 

1 
2 
2 

______________--__-_____________________--------------------------------------- 
BLOCK S I Z E  ( f o r  R o l l i n g  A v e r a g e s )  = 24 READINGS 

%The h ighes t  BLOCK i n  t h i s  R O L L I N G  AVERAGE i s  a t  47 M i n  ana 15 S e c  
I 
I 

~l 
% > >  OPERATION WAS F'ERFORMED ON THE: o r i g i n a l  DATA. .::.I$ 

NOTE: 

i I  
I ! I  

D A T E  P R I N T :  ll-t:13-1989 T I M E  P R I N T :  14:50:39 



1 6  
Name of Source:  Weyerhauser,  Moncure, N o r t h  C a r o l i n a  

Observer :  K e i t h  H a z e l  

F i  le Name: M9-SL-0-3 

S t a r t  Time: 1442 S t o p  T i m e :  1542 D a t e  of T e s t :  115-20-1988 

See 2:. 00 
M i  n 

1 
2 
3 
4 
5 
6 
7 
8 
9 

i o 
11 
12 
13 
14 
15 
16 
17 
18 
19 
21) 

L1 
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24 
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‘2 
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3 0 

7 

‘G 
“G 
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0 3b 
- 37 
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- 4 1  
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15 

t > >  OPERATION WAS PERFORMED ON THE: o r i g i n a l  DATA. ,<<* 

NO’TE: 

DATE PRINT: 11-03-1988 TIME PRINT: 14:51:21 

ENTROPY 
... - . . .. .. . , . 



APPENDIX A . 4  
- . 1'7 

A.  TEST RESULTS 

.I 4. Example Calculations 

, 



EXAMPLE TEST CALCULATIONS 

Surface Line EFB Inlet 

Run Number: M5-SL-1-1 

VOLUME OF DRY GAS SAMPLED AT STANDARD CONDITIONS 

(Pbar + Delta H/13.6) 

(460 + tm) 
~ ~ ( ~ t d )  = 17-64 * y vm * ..................... 

(29.7 + 0.928/13.6) 

(460 + 66) 
Vm(&d) = 17.64 * 0.9933 30.755 * .................... = 30.682 DSCF 

VOLUME OF WATER VAPOR AT STANDARD CONDITIONS 

Vw(8td) = 0.04707 * V l c  

Vw(atd) = 0.04707 * 115.0 = 5.413 SCF 

PERCENT MOISTURE, BY VOLUME, AS MEASURED IN FLUE GAS 

%HZO = 100 * Vw(std) / (Vw(8td) + Vm(std)) 

%HZO = 100 * 5.413 / (5.413 + 30.682) = 15.0 % 

DRY MOLE FRACTION OF FLUE GAS 

Mfd = 1 - (%HZ0 / 100) 
Mfd = 1 - (15.0 / 100) = 0.850 

DRY MOLECLTLAR WEIGHT OF FLUE GAS 

Md = ( % a 2  * b144) + ($02 0.32) + (%CO + %N2 * 0.28) 

Md = (2.1 * 0.44) + (18.5 0.32) + (79.4 * 0.28) = 29.08 lb/lb-mole 

WET MOLECULAR WEIGHT OF FLUE GAS 

Ma = (Md * Mfd) .+ (0.18 * %H20) 

Ma = (29.08 0.850) + (0.18 15.0) = 27.42 lb/lb-mole 

1 6  



ABSOLUTE F L ~ E  GAS PRESSURE 

Pe = Pbar + (Pg / 13.6) 

Ps = 29.7 + (1.20 / 13.6) = 29.79 inches Hg. 

AVERAGE FLUE GAS VELOCITY - Note: (Delta D) ava. is square of ava. sa root 

(Delta p)avg * (460 + ts) 
VB = 65-49 Cp * SQRT [------------------------- 1 

PB * M8 

(1.375 * (460 + 232)) 
"8 = 85.49 * 0.84 * SQRT I----------------------- I = 77.51 ft/sec 

29.79 * 27.42 

DRY VOLUMETRIC FLUE GAS FLOW RATE AT STANDARD CONDITIONS 

paw = 60 / 144 * V8 * A 

Qaw = 60 / 144 * 77.51 * 1,963 = 63,397 ACFM 

PERCENT ISOKINETIC OF SAMPLING RATE 



, 

GRAINS PER DRY STANDARD CUBIC FOOT, PARTICULATE 

7,000 w s  
Gr/DSCF = _______ 

453,592 Vm(std) 

7,000 122,7 

453,592 30.682 

GRAINS PER ACTUAL CUBIC FOOT, PARTICULATE 

Gr/DSCF = _-_____ ------- = 0.0617 Graine/DSCF 

POUNDS PER HOUR, PARTICULATE 

Lb/Hr = (60 / 7000) * Gr/DSCF * Qsd 

Lb/Hr = (60 / 7000) 0.0617 * 40,938 = 21.7 Lb/nr 

2 0  




