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1.0 INTRODUCTION 

On June 1, 1 9 8 7 ,  Environmental  Source Samplers, Inc .  (ESS) 
conducted p a r t i c u l a t e  emiss ion  and v i s u a l  o p a c i t y  t e s t i n g  
for the Weyerhaeuser Company. Tes t ing  was conducted at  t h e  
Structurwood P l a n t  l o c a t e d  i n  E l k i n ,  North C a r o l i n a .  T e s t i n g  
was performed on t h e  Unit  1 Wood Drye r / Ion iz ing  W e t  Scrub-  
b e r  ( I W S )  system. 

T h r e e  ( 3 )  p a r t i c u l a t e  emiss ion  test runs  w e r e  performed i n  
t h e  s t a c k  s e r v i n g  the Unit  1 system. P a r t i c u l a t e  emiSSiOn 
t e s t i n g  w a s  conducted i n  accordance w i t h  procedures o u t l i n e d  
i n  U.S .  Environmental  P r o t e c t i o n  Agency (EPA)  Method 5. 
EPA Methods 1 thzough 4 were used i n  suppor t  of EPA Method 
5 .  I n  a d d i t i o n ,  p a r t i c u l a t e  matter c o l l e c t e d  i n  t h e  'back 
h a l f '  o r  condenser  were inc luded  i n  t h e  emiss ion  c a l c u l a t i o n .  
V i sua l  o p a c i t y  w a s  observed i n  accordance w i t h  EPA Method 
9 procedures .  

The  purpose o f  t h e  particulate emission and Visual  Opaci ty  
test series was t o  de te rmine  compliance w i t h  a p p r o p r i a t e  
r e g u l a t i o n s  of  t h e  North Caro l ina  Department of N a t u r a l  Re-  
sou rces  and Community Development. 

Personnel  p r e s e n t  du r ing  t h e  t e s t i n g  included:  

. 

Mr. Bob B r m e l ,  Weyerhaeuser 
Mr. Ken Cox. Weyerhaeuser 
M r .  Br ian  P r e s t o n ,  Weyerhaeuser 
Mr . Rob Seidler , Weyerhaeuser 
Mr. Chuck R i t z r o w ,  C e i l c o t e  
Mr. Hugh J e r n i g a n ,  Jr., N.C. Dept. of Natural Resources 
Mr.' Robert Hamlin, Jr., Environmental  Source Samplers 
M r .  Dayne Loy, Environmental  Source Samplers 
Mr. John S a l k i l l ,  Environmental  Source Samplers 
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2.0 SUMMARY AND DISCUSSION OF RESULTS 

T h e  test r e s u l t s  are summarlzed on t h e  fo l lowing  page. 
F i e l d  data sheets are inc luded  i n  Appendlx A: c a l c u l a t l o n s  
i n  Appendix B; o p e r a t i o n a l  d a t a  i n  Appendix C ;  l a b o r a t o r y  
d a t a  i n  Appendix D ;  and ca l ib ra t ion  data i n  Appendix E. 

P a r t i c u l a t e  emiss ions  were measured a t  17 .2 ,  16.1,  and 13.4 
pounds p e r  hour r e s u l t i n g  i n  an  a-d-don rate of 
1 5  s per hour. These r e s u l t s  i n c l u d e  the par t icu la te  
c e o n  of t h e  impinger t r a i n .  P a r t i c u l a t e  emissions 
measured i n  t he  ‘ f r o n t  h a l f ’  o n l y  were 16.5, 15.4,  and 12.9 
pounds per hour, f o r  an ave raae  emission rate of 14.9 pounds 
per hour. These emission rates compare w i t h  the  l i m i t  Of 
15 pounds p e r  hour e s t a b l i s h e d  f o r  t h e  Unit 1 Dryer/lWS System 
by t h e  North C a r o l i n a  Depar tmen t  of Natural Resources and 
Community Development. 

V i sua l  o p a c i t y  w a s  observed a t  11.8, 13.0 and 11.3 percent, 
for  an average of 12.0 p e r c e n t  v i s u a l  opac i ty .  Each observa- 
t i o n  c o n s i s t e d  of  240 r e a d i n g s  over  a one hour p e r i o d  con- 
c u r r e n t  w i t h  the p a r t i c u l a t e  t e s t i n g ,  These o b s e r v a t i o n s  
are compare w i t h  the  l i m i t  of 20 p e r c e n t  e s t a b l i s h e d  by the 
North C a r o l i n a  Department of N a t u r a l  Resources and C o m u n i t y  
Development. 

The dryer ope ra t ed  a t  a bot tom b e l t  speed rate of 45 percent 
d u r i n g  t h e  test period. T h i s  e q u a t e s  t o  aproximate ly  19.800 
pounds per hour of oven dr ied  wood product .  or 90 p e r c e n t  
of the  22,000 pounds p e r  hour d e s i g n  c a p a c i t y .  

The dryer/IWS system had been down for  e i g h t  ( 8 )  hours prior 
t o  the test p e r i o d  due t o  a plugged cyclone.  Due t o  the 
downward t r e n d  of t h e  p a r t i c u l a t e  emission rate d u r i n g  t h e  
t e s t  p e r i o d ,  i t  is probable  that  the d r y e r  had no t  reached 
a s t a b l e  o p e r a t i n g  c o n d i t i o n  p r i o r  t o  the start of t h e  test 
pe r iod .  
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RUN # 
DATE 
TIME START (EDT) 
TIME STOP (EDT) 
DRYER RATE ( % )  

DRYER INLET TEMP (OF) 
DRYER OUTLET TEMP (OF) 
WET CELL TO DRYER RATE ( % I  
FLUE GAS TEMP ('F) 
FLUE GAS VELOCITY ( FPS) 
FLUE GAS FLOWRATE (M ACFM) 
FLUE GAS FLOWRATE (M DSCFM) 
MOISTURE ( % )  

ISOKINETIC SAMPLE RATE ( % )  

BAROMETRIC PRESSURE (IN HG) 
STACK PRESSURE (IN HG) 
OXYGEN ( % )  

CARBON DIOXIDE ( % )  

CARBON MONOXIDE ( % )  

NITROGEN [ % )  

WEYERHAEUSER COMPANY 
UNIT 1 DRYER/IWS 

PARTICULATE EMISSIONS TEST SUMMARY 

1 
6/01/87 
14 r 05 
15 : 19 
45 

1075 
245 . 
86 
146.4 
31.30 
40.66 
27.09 
22.4 
101.2 
29.51 
29.50 
17.1 
3.5 
0 . 0 .  

79.4 
MOLECULAR WEIGHT OF GAS [MOLES) 26.85 
SAMPLE VOLUME (DCF) 30.79 
PARTICULATE FRONT HALF (GR/DSCF) 0.0710 
PARTICULATE TOTAL (GR/DSCF) 0.0740 

GILT. PARTICULATE FRONT HALF [LBS/HR) 16.5 
PARTICULATE TOTAL (LBS/HR) 17.2 
OPACITY ( % )  11.8 

r--- 

2 
6/01/87 
15:55 
17:OO 
45 

1075 
245 
80 
147.3 
31.16 
40.48 
26.54 
23.5 
101.3 
29.51 
29.50 
17.4 
3.2 
0.0 

79.4 
26.76 
30.63 
0.0677 
0.0708 
15.4 
16.1 
13.0 

3 
6/01/8 
17:32 
18:35 
45 

1100 
245 
80 
147.3 
30.85 
40.07 
26.42 
23.1 
101.0 
29.51 
29.50 
16.9 
3.8 
0.0 
19.3 
26.80 
30.22 
0.0573 
0.0594 
12.9 
13.4 
11.3 

AVG 

. 45 
1083 
245 
80 
147.0 
31.10 
40.40 
26.68 
23 .O 
101.2 
29.51 
29.50 
17.1 
3.5 
0.0 
19.4 
26.80 
30.55 
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3.0 PROCESS DESCRIPTION AND OPERATION 

The Elkin Structurwood facility consists of two ( 2 )  dryers 
with separate primary cyclone collectors and secondary Ceil- 
cote ionizing wet scrubber systems, Each dryer may be heat- 
ed with oil, the McConnell dust burner, or with heat from 
the wet cell furnace. The dryers may operate with a combin- 
ation of these heat sources. 

Each dryer has a maximum design capacity of 22,000 lbsfhr 
of oven dried wood product. 
report is based on the belt speed supplying the dryer. 
pending on wood uality and moisture content, maximum belt 
speed is 35 - 50%, as controlled by the dryer outlet temp- 
erature. 

The Ceilcote IWS consists of a venturri scrubber operating 
with a 3 inch water gauge pressure drop followed by a par- 
ticle charging section. 
by two ( 2 )  independent transformer-rectifiers, and are con- 
tinuously flushed ta prevent solids build up. 
packing is used as the collecting material, and is washed at 
four (4) hour intervals far a five (5) minute period. 

The dryer rate reported in this 
De- 

Ionizer elements are controlled 

Tellerette 

A block diagram of the processfcollectfon system appears on 
the following page. 
next page. Operational data was collected during each test 
run, and appears in Appendix C. 

A schematic of the IWS appears on the 
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WEYERHAEUSER - ELKIN,  N.C. 
CEILCOTE I O N I Z I N G  WET SCRUBBER 

L 
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4 . 0  SAMPLING POINT LOCATION 

The  MTV/IWS o u t l e t  tes t  p o r t s  were l o c a t e d  i n  the s t a c k  ser- 
v ing  t h e  system. The test p o r t s  were l o c a t e d  i n  a steel 
s t a c k  having an  ins ide  diameter of 5 ' - 3 " .  Two ( 2 )  test p o r t s  
w e r e  l o c a t e d  5 5  f e e t  o r  10.5 stack diameters downstream Of 
the IWS e x i t ,  and 2 5  f e e t  or  4 . 8  stack diameters upstream 
of t h e  stack e x i t .  

According t o  t h e  procedures  of  EPA Methods 1 and 2 ,  Six ( 6 )  
test p o i n t s  w e r e  selected a t  each of t h e  t w o  ( 2 )  test p o r t s .  
Each p o i n t  w a s  sampled for f ive ( 5 )  minutes ,  r e s u l t i n g  i n  
6 0  minute test runs .  

The test s i te  is diagrammed on t h e  fo l lowing  page. 

-7  - 
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VISUAL OPACITY FIELD DATA 
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I .  VOLUME OF LIQUID 
WATER CQUCCTD 

IllPlNGiR SILICd GEL 
VOLUHE, OEIGM, 

ml. 9 

FINAL I 360 1276.f 
I Z K ,  0 - INITIAL ,700 

LIQUID COUCTZI I /6 3 I / g*r  I . 
'TOTAL VOLU!.lE COLLECTED I 13 $ ,< I 9' I ml 

ENVIRONMENTAL 
SOURCE SAMPLERS 

ANALYTICAL DATA 

.- plant 

Run No. 
Filter Na 791 74!T ~ 

Amount liquid lost during 1nnspo:t re 
Acrtone blank volume, ml 0 

Aotone vmh volume, ml 36 0 
Acetone blank coneentntion,mg/ (equ:lion 54) 0.0 Q / 9 
Aubnr vmh bbnlt, mg (quatian 5 4 )  ,a 

. 

--- . . . . .. , .. . .. . ... __ - . _. . . 
. -  . . - .  .. . . .  . - 
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v a w E  OF LICUID 
WATERCOLLECTED I 

INPINCER SILICd GEL 
VOLUtlE. PIEIGHT. 

m l  9 

FINAL I 366 I27110 
INITIAL I 200 2 5  I ,  D 

LlOlJlD COLLECTED I J & I a 0  I 
T O T ~ L  VOLU!.IE COULCTEO I /84,0 1 9- I ml 

i . . . . .  .... 

\ 

A N A L Y T I C A L  DATA \ 

. . . . .  . . . . .  - . . . .  . . . . . . . . . . . . . . . . . . . . .  __.__.-I._._I- L. . . .  .... 
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CCC4TAINf.d 
NUMOER 

( jS )  7 

MIGHT OF PAR%lJUTE COLLECTEO. 

9 
FINALWEIGHT I TARhCEIGHT I WE!GHTGLq 

ENVIRONMENTAL 
SOURCE SAMPLERS 

ANALYTICAL DATA I 

. VOLIJYIE O f  L I W I O  
WATER CCUECEO 

I I I .  IUPlNGfR SILICA GEL 
VOLUIAE, WEIGHT. 

I INITIAL I . -, 

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



. ENVIRONMENTAL 
SOUACE SAMPLERS 

APPENDIX E - CALIBRATION DATA 



... 

. .  .:. ..: 

-. 

1 ... 

... 

;r 

;ti ... : '!. 

. . . .  

(€TS) 
NOZZLE MEASUREMENT DATA 

ENVIRONMENTAL 
SOURCE SAMPLERS 

A 
B 

. _- 

e 

,.. - . . .  \ ... ... - /  - -. - , .  . .. ,__. . -. ......................... . .  . . 

. . . . . . .  .. . . . . .  . .  . . .  . .~ .  , , . .  

- 
~ 



,3v 
: :  

@.- 

0 h 7 0 0 0  

:. .. .. :: .: .. 

\ 0 I 
\ 
\ 
I 
I 
/ 

0 
/ 

..:.: 
:.. .. :k:. .. . 

CESS) 
ENVIRONMENTU 

SOURCE SAMPLERS 

c 

Meter box calibration iet.uo. 
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CESS) 
I 9RY GAS METER CALIBRATION 

I i i I I I I 
1 I 

-1 
I 
I 

A v c : r y  I 
r R ~ r l a  af  reedqtq of  wl: ze:z .:zcer f o  dry trit =tar; to1rranee 

b ~ p  Orif?ca pressure differentia; chat equates t o  0.75 cfm of a f r  

. .  I. ,. 

\ 4 7 8 . .  i .  (30 q . .-. 

for Ind iv i8u i l  valu?r  s.02 f r c i n  avrrapo. 

@ 68'F an4 29.92 inches o f  mei.cury. in.  HzO; tolorinca for 
indiviCua\ vclurs - *3.20 frm .?vcraga. 

. .  
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I I 
I 

I I 
I I Average I L O O . /  I I33 3 

Y - R a t i o  o f  reading o f  wet t e s t  meter t o  d ry  t e s t  meter; to le rance 
f o r  i n d i v i d u a l  values s.02  from average. 

@ 68'F and 29.92 inches o f  mercury, i n .  H20; to le rance f o r  
indlvldual values ~ 0 . 2 0  from average. 

AH@ = O r r f i c e  pressure d i f f e r e n t i a l  t h a t  equates t o  0.75 cfm o f  a 1 r  

. .. 
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I 

Date < - I f 4  7 ThermocouF ? identif icat ion s-q 06'''' 

Ambient temperature g t  Signature ,C /Id$ 

1 Reference 
Temperature, OF 

31- 

Thermocouple 
Temperature, OP 

2 Temperature 
D i f  f erence (% 

0- = 
0.9 

1 
mercury in g lass  AS'W thermorne t e r  

D 2, 
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Date 8 (4 7 Thermocouple identification $4, LA 

Ambient temperature 8 Signature 

Cal f b a  t ion 
Source 

1 Reference 
Temperature, OF 

Thermocouple 
Temperature, 

2 Temperature 
Difference (% 

1 
mercury in glass AS'PV thermometer 

._....._L_. ~, .,... ..... .- ~ 
... :. . . . . .  
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I I .  
Date Thermocouple identif icat ion $- Y h X - C  

Ambient temperature %% Signature r2' 4 
.. 

2 Reference 1 Thermocouple Temperature 
Temperature, OF Difference (% Calibration 

Source Temperature, OF 
I 

mercury in glass AS'PF' thermometer 1 

I 
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