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1 . 0  INTRODUCTION 

On June 2 9 ,  1 9 8 7 ,  Environmental Source Samplers,  I n c .  (ESS) 
conducted p a r t i c u l a t e  emission and v i s u a l  o p a c i t y  t e s t i n g  
f o r  t h e  Weyerhaeuser Company. T e s t i n g  w a s  conducted a t  the  
Structurwood P l a n t  l o c a t e d  i n  E l k i n ,  North Caro l ina .  T e s t i n g  
w a s  performed on the  U n i t  1 Wood D r y e r / I o n i z i n g  W e t  Scrub- 
ber  ( I W S )  system. 

T h r e e  ( 3 )  p a r t i c u l a t e  emission test r u n s  w e r e  performed i n  
t h e  s t a c k  s e r v i n g  t h e  U n i t  1 system. P a r t i c u l a t e  emiss ion  
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 Protection Agency (EPA) Method 5 .  
EPA Methods 1 through 4 were used i n  support 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  m a t t e r  c o l l e c t e d  i n  t h e  'back 
h a l f '  o r  condenser w e r e  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 of t h e  p a r t i c u l a t e  emission and visual  o p a c i t y  
test series w a s  t o  determine compliance w i t h  a p p r o p r i a t e  
regula t ions  of t h e  North C a r o l i n a  Department of Natural Re-  
s o u r c e s  and Community Development. 

Personnel  present d u r i n g  the t e s t i n g  inc luded:  

Mr. Bob Brummel,  Weyerhaeuaar 
Mr. Ken Cox, Weyerhaeuser 
Mr. Brian  P res ton ,  Weyerhaeuser 
Mr. G l e n  Woods, Weyerhaeuser 
M r .  Hugh Je .C .  Dept. o f  Natural Resources 

M r .  Dayne Loy, Environmental  Source Samplers 
Mr. John S a l k i l l ,  Environmental  Source Samplers 

wr. R o b e r t m n v i r o n m e n t a l  Source Samplers 
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2 . 0  SUMMARY AND DISCUSSION O F  RESULTS 

The test  r e s u l t s  are summarized on t h e  fo l lowing  page. F i e l d  
data sheets  are inc luded  i n  Appendix A;  c a l c u l a t i o n s  i n  Ap- 
pendix B; o p e r a t i o n a l  da ta  i n  Appendix C: l a b o r a t o r y  d a t a  
i n  Appendix D;  a n d  c a l i b r a t i o n  d a t a  i n  Appendix E. 

Particulate emissions were measured a t  14.7,  12.4, and 12.8 
pounds per hour ,  r e s u l t i n g  i n  an  ave rage  emiss ion  ra te  of 
13.3 pounds p e r  hour.  These' r e s u l t s  i n c l u d e  t h e  p a r t i c u l a t e  
c o n t r i b u t i o n  of  t h e  impinger t r a i n .  P a r t i c u l a t e  emiss ions  
measured i n  t h e  ' f r o n t  h a l f '  o n l y  were 14.2, 11.8,  and 12 .1  
pounds p e r  hour ,  f o r  a n  average  emiss ion  rate of 12.7 pounds 
per hour.  These emiss ion  rates compare w i t h  t h e  l i m i t  o f  
15 pounds p e r  hour e s t a b l i s h e d  for t h e  Unit  1 Dryer/IWS system 
by t h e  North C a r o l i n a  Department of Natural Resources and 
Community Development. 

V i s u a l  o p a c i t y  was observed a t  10.4,  9 .6 ,  and 7.9 p e r c e n t ,  
f o r  a n  average  of 9.3 p e r c e n t  v i s u a l  o p a c i t y .  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 (1) hour  p e r i o d  
concur ren t  w i t h  t he  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 compared w i t h  t h e  l i m i t  of 20 percent e s t a b l i s h e d  by 
t h e  North C a r o l i n a  Department of N a t u r a l  Resources and Commun- 
i t y  Development. 

The  d r y e r  operated a t  a bottom b e l t  speed rate of 45 percent 
d u r i n g  t h e  test p e r i o d .  T h i s  e q u a t e s  t o  aproximately 22,000 
pounds per hour  of oven d r i e d  wood product, which is equi- 
valent t o  t h e  u n i t ' s  d e s i g n  c a p a c i t y .  Dur ing  t h e  , f i n a l  test 
r u n ,  the  w e t  wood f l a k e  supply t o  t h e  d r y e r  w a s  exhaus ted  
d u r i n g  t h e  f h a l  minutes  of t e s t i n g .  
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3 .0  PROCESS DESCRIPTION AND OPERATION 

The E lk in  Structurwood f a c i l i t y  c o n s i s t s  of  two ( 2 )  d r y e r s  
w i t h  separate primary cyclone c o l l e c t o r s  and secondary C e i l -  
c o t e  i o n i z i n g  w e t  s c rubbe r  systems.  Each d r y e r  may be hea ted  
w i t h  o i l ,  t h e  McConnell d u s t  bu rne r ,  o r  w i t h  h e a t  from t h e  
w e t  ce l l  furnace .  The d r y e r s  may o p e r a t e  w i t h  a combination 
of these heat sources .  

Each d r y e r  has  a maximum des ign  c a p a c i t y  of  2 000 l b s / h r  

r e p o r t  i s  based on the  bel t  speed supp ly ing  t h e  dryer. De- 
pending on wood q u a l i t y  and moi s tu re  c o n t e n t ,  maximum be l t  
speed w i l l  vary .  The b e l t  speed of  4 5  p e r c e n t  maintained 
d u r i n g  t h e  test pe r iod  was  cons ide red  z u a l  t o  t h e  maximum 
des ign  c a p a c i t y  of t h e  system. 

c o n s i s t s  of a v e n t u r r i  s c rubbe r  o p e r a t i n g  
w i t h  The a inch  water gauge p r e s s u r e  d rop ,  followed by a p a r t i -  
cle cha rg ing  s e c t i o n .  I o n i z e r  e lements  are c o n t r o l l e d  by 
two ( 2 )  independent t r a n s f o r m e r - r e c t i f i e r s ,  and are cont inuous-  
l y  f l u s h e d  t o  prevent  so l ids  b u i l d  up. Tellerette packing 
i s  used as the c o l l e c t i n g  material, and i s  washed at f o u r  
( 4 )  hour i n t e r v a l s  f o r  a f i v e  ( 5 )  minute pe r iod .  

A block diagram of  t h e  p r o c e s s / c o l l e c t i o n  system appears 
on the fo l lowing  page. A schemat ic  of the IWS appea r s  on 
the next  page. Opera t iona l  data w a s  c o l l e c t e d  d u r i n g  e a c h  
test r u n ,  and appears i n  Appendix C. 

of  oven d r i e d  wood product .  The d r y e r  rare r e p o r  % e4 i n  t h i s  
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WEYERHAEUSER - ELKIN, N.C. 

CEILCOTE IONIZING WET SCRUBBER 
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Parliclc Charging Seclion-Shorl. lnlenscly charged. High MllW 

loniter Elemenls-Continuous llushing prevents solids build UP. 
Factory Asrcmb:ed Modules-f asl. !napensive lie‘d I-sla11a:io1. 

All oarticles charged as lhey enler XfubbCl sKliOn. 

PIasIic S k n  and Inlcrnab-Corrosion Rcrislanl. Minimum mainlen8nCe 

power. l o w  energy consumplion 

\ ?r 
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solids 

Sealed High Vollage OC Powcl SuoPb 1 
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4 . 0  SAMPLING POINT LOCATION 

The MTV/IWS o u t i e t  test p o r t s  were l o c a t e d  i n  the stack ser- 
v i n g  t h e  system. The test p o r t s  were l o c a t e d  i n  a steel  
stack having a n  i n s i d e  d iameter  of 5'-3". Two ( 2 )  test p o r t s  
w e r e  located 55 feet or 10.5 s t a c k  d i a m e t e r s  downstream Of 
the IWS ex i t ,  and 25  f e e t  o r  4 . 0  stack diameters Upstream 
of  t h e  s t a c k  e x i t .  

According t o  the procedures  of  EPA Methods 1 and 2 ,  s ix  ( 6 )  
test p o i n t s  w e r e  selected a t  each  of  t h e  two ( 2 )  test ports.  
Each p o i n t  w a s  sampled f o r  f i v e  ( 5 )  minutes ,  r e s u l t i n g  i n  
60 m i n u t e  test r u n s .  

The test s i te  is diagrammed on t h e  fo l lowing  page. 
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VISUAL OPACITY FIELD DATA 
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WEIGHT CF PAR:ICUUTE COLLECTED. 

I FINAL 'XIGHT I TARS KZlCHT i \YE:GHT GA1.V 

c c r n , v ~ E d  9 
NUhtUER 

(E-33) 
ENVIHONMENTN 

SOURCE SAMPLERS 

ANALYTICAL D A T A  

I V0LUf.E OF LlCUlO 
WATER COULCTZD 

I ml. ' I  I +- I 1 
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I V O L U M E  OF LlCUlO 
VIATER COLLECTED 

I L 

I IMPINCiA I SIL!CA GEL I VOLUME. ';le IGHT. 
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ENVIHONMEN l A l  

SOURCE SAMPLEUS 

3 .; + 7' Date x 1 
Run No. 3, 
Filter No. 

Amount liquid lost  during ftrnrpo:C 

r y  4 3 
0 

. VOLUME OF LlCUlO 
YIATER COUECTZD I 
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SAMPLE RECOVERY 

CONTAINER D E S C R I P T I O N  

SAMPLE RECOVERY PERSON: 3 .  LO./ , 
RECOVERY LOCATION: OLJ -;7Q 

TIME AND DATE: Cr-L4°%3 

LABORATORY ANALYSIS 

LABORATORY A N A L Y S I S  PERSON: R A A  &AI.. 
SAMPLE A N A L Y S I S  DATE 

OTHER P E R S O N ( S )  HANDLING SAMPLES ( I N C L U D E  DATES AND R E A S O N S ) :  

\ 
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I I I I I 

_. 

Crlcularions 

I 1 
I I 

Avsra:? I I , .  f i  S G f  I r . 3 G s  
Y Rat io  o f  rradtng o f  wet t e s t  meter re dy t e s t  meter; tolerance 

for lndlvldual values - 4.02 from averap.. 

AM@ = Orifler pressure differential that equdres ro 0.75 cfm of blr  
P 68'F and 29.92 inches o f  mercury, in .  H20; rolerbnce for 
ind lv ldur l  values - iO.20 from dverage. 
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Dare 49-ZS977. Heter lng System 

B a r m t r i c  pressure. Pb * / % V i  i n .  Hg 
l o e n t i f i c a r i o n :  1-J 

I I I i I I I 
I I I I I I 

Ca lcu la t ions  

I I 

1 I 

I I I 
Average I 3.9 33 I /,-p 

Y Rat fo  o f  redding o f  w e t  t e s t  meter t o  dry t e s t  meter; tolerance 
f o r  i n d l v i d u a l  values 4.02 from average. - 

AH@ = O r i 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 i r  
@ 68'F and 29.92 inches o f  mercury, i n .  H20; to le rance f o r  
i n d i v i d u a l  values +0.20 from average. - 
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Date 6 - (''--g '3 Thermocouple ident i f icat ion s-c O G h  

Ambient temperature (e? Signature (I, , U J  

C a1 ibrat  ion 
Source 

1 Reference 
Temperature, OF 

Thermocouple 
Temperature, OF 

33 

2 Temperature 
Difference (96' 



Date W ' t 7  -a  3 Thermocouple i d e n t i f i c a t i o n  $ - f S T R ( C  

Ambient temperature (-9 Signature R [ 4  

1 C8llbratlOn Reference 
Source Temperature,, OF 

(L*- -r<mO b? 

2 
Thermocouple Temperature 

Temperature, OF Difference (% 
I 

bq I 



Date b- 1 2 - B  7 Thermocouple i d e n t i f i c a t i o n  fl-5 I -p 

Ambient temperature 61 Signature  

2 Temperature 
D i f f e r e n c e  (%I 

0. b 

1 C a l i b r a t i o n  Reference 
Source Temp,erature, OF 

Thermocouple 
Temperature, OF 

3s 
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Date - c  Thermocouple identif icat ion k . . ? / / L  

(. Ambient temperature 91, Signature & 
1 I 
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Calibration 
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2 Thermocouple Tempeatwe 
Temperature, OP Difference (% 
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