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comprehensive f i e l d  su rveys  o f  t he  wood p roduc ts  i n d u s t r y  has 

r e s u 1  t c d  i n  t h e  COmDletiOn o f  plywood, p a r t i c l e b o a r d  and hardboard . . _- ....- 
--.- ~ 1.. .- .. ' - 

emiss lun  I n v z n i o r y .  T h i s  i n v e n t o r y  has been i n v a l u a b l e  i n  d e f i n i n g  

a i r  p o l l u t i o n  i n  t h e  M id -Wi l l amet te  V a l l e y  and the  A u t h o r i t y  has 

des igna ted  t h r e e  separa te  p rob lem areas  f o r  enforcement a c t i o n  o r  

c o n t i n u e d . s t u d y .  These a r e  wigwam waste burners,  a i r  t r a n s f e r  . 

. sys tcn i s ,  end veneer d rye rs .  C o l l e c t i v e l y ,  a l l  sources a n n u a l l y  e m i t  

10,,680 tons  o f  p a r t i c u l a t e ,  18,690 t o n s  o f  carbon monoxide, 11,040 

tons  .of hydrocarbons, '427 tons  o f  n i t r o g e n  ox ides ,  'and 52 tons  o f  

. .  

. .  

. .  

su. l fur d iox lde .  

Annua l ly ,  these mill's genera te '  954,OOO'tons o f  waste o f '  uhich 

377,000 tons  are s o l d ,  296,000 t o n s  a r e  u t i l i z e d  i n  steam and pourer 

p roduc t i on .  Thus, 281,000 t o n s  are now inc inera ted . '  By 1972 the  

A u t h o r i t y  sxpzc ts  a r e d u c t i o n  t o  100,000 tons or l ess .  

t o  s o l v i n g  the  wigwam b u r n e r  problem, i n  the  n e x t  Feu years  the  

i n d u s t r y  w i l l  hava t o  c o n t r o l  t h e  o t h e r  m a j o i  emfss lon  prohlems.. 

INTRODUCTION . .  

I n  a d d i t i o n  
. .  . 

.This r e p o r t  uas i n t e n d e d  t o  su rvey  a l l  sources of emiss ions i n  

t h e .  p l y w o o d - p a r t i c l e b o a ~ r d - h a r d b o a r d . ~ a n u f a c t u r i n g  p l a n t s  i n  t h s  Nid-  

w i i i a ; n z t t e  V a l l e y  o f  Oregon. 
' . .~, 

Emiss ion  i n v e n t o r y  o f  such a comprehensive n a t u r e  has no known 

precedent  f o r  thase i n d u s t r i e s  and is  a d i r e c t  development o f  the  

r e c e n t  enforcement powars g r a n t e d  t h i s  A u t h o r i t y .  
t. 

The H i d - U i l l a n z t t e  V ~ l l e y  A i r  P o l l u t i o n  A u t h o r i t y  began i t s  

e n f o ~ c e m 2 n t  prograia on u i y m m  waste h u r n z r s  i n  J u l y ,  1963. I n  s p i t =  

o f  a S?O:.J s t z z t ,  t h i 3  p r q r m  t.1111 havz x z h i ? v t d  a b r o z d  l r i ~ ~ c :  on 

a i r  p g l l u t i o n  zhzta;t:znt by  th7 sad o f  th? f i r a t  year .  



). '. L. 

. H ~ ~ ~ ~ c ~ ,  F i e l d  c o n t r a c t s ,  p u b l i c  c o m p l a i n t s ,  and p r o F e s s i o n a 1  . . < - .  . . c .' 
i. 

. .  

p u b l i c a t i o n s  i n c r e a s i n g l y  i n d i c a t e d  many a d d i t i o n a l  p o l l ~ ~ t a n t s  a,nd 

e m i s s i o n  c r e a t i n g  P r o c e s s e s  I n  t h e  wood p r o d c c t s  i n d u s t r y ,  o v e r  and  

beyond t h e  wiqwam w a s t e  b u r n e r .  

T h i s  r e p o r t ,  b a s i c a l l y  a n  e m i s s i o n  i n v e n t o r y ,  a t t e m p t s  t o  

examine and draw c o n c l u s i o n s  a b o u t  t h e  whole s p e c t r u m . o f  a i r  p o l l u -  

t i o n  problems i n  t h e s e  plywood and  b o a r d  m a n u f a c t u r i n g  p l a n t s .  

PROCEDURES AND METHODS 

T h i s  s u r v e y  was c o n d u c t e d  i n  a s i m i l a r  manner t o  o t h e r  s o u r c e  

s t u d i e s  o f  a i r  p o l l u t i o n  p r o b l e m s :  (1) s p e c i f i c  e m i s s i o n  p r o c e s s e s  

were i d e n t i f i e d ,  (2) Drocess w e i g h t s  were d e t e r m i n e d , .  ( 3 )  e m i s s i o n :  . 

f ac to r s  were s e l e c t e d  a.nd a p p l i e d  t o  process w e i g h t s  t o  o b t a i n  t o t a l  

e m i s s i o n  o f  s p e c i f i c  p o l l u t a n t s .  

.. 
.1. 

All a v a i l a b l e  l i t e r a t u r e  was s u r v e y e d  f o r  s t u d i e s  on e m i s s i o n  

c r e a t i n g  p r o c e s s e s  i n  t h e s e  i n d u s t r i e s .  f i e l d  i n s p e c t i o n s  were made 

o f  a l l  p r o d u c t i o n  f a c i l i t i e s .  

and  a n a l y s i s  o f  t h o s e  c m i s s i o n  p r o c e s s e s  d i s c u s s e d  i n  t h i s  r e p o r t .  

To a s s i s t  t h e  r e a d e r ,  p r o c e s s  f low-d lag rams  f o r  ' t y p i c a l  plywood,  

p a r t i c l e b o a r d ,  and h a r d b o a r d  p l a n t s  a r e  shown i n . F i g u r e s  1, 2 ,  and 3. 

These  e f f o r t s  r e s u l ' t e d  l n  t h e  s e l e c t i o n  
.. . 

.. . 
D e t e r m i n a t i o n  o f  p r o c e s s  w e i g h t s  and  volumes was a c o m p l i c a t e d  

task.  ' I n  plywood v e n o e r  p l a n t s ,  t h e  d i s p o s a l  o f  wood w a s t e  c r e a t e s  

t h e  ma jo r  e m i s s i o n  problems. 

f a c t o r s  w r e  de \ ie loped .  

some e m i s s i o n  p r o c e s s e s  a g a i n  i n v o l v e  wood-wastes so f u r t h e r  s u r v e y  

f a c t o r s  were d e v e l o p e d .  O t h c r  p lyuood  pr.ocessss, and a l l  p a r t i c l e -  ' 

For  t h i s  r e a s o n ,  wood-waste s u r v e y  

. I n  p l y u a o d  l a y o u t  and f i n i s h i n g  p l a n t s ,  
r. 

._ 
b o a r d - h a r d b c a r d  p c o c c ~ s ~ s ,  i n v o l v z  a l l  f i n i s h z d  p r o d u c t s ,  so  t o t a l  

-2- 
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p l a n t  p r o d u c t i o n  c a n  be  r e a d i l y  u s e d  f o r  p r o c e s s  w e i g h t s  and v o l u , ~ e s .  

To c l a r i f y  t h i s  For the reader, T a b l e  I, below,  c o n t a i n s  t h e  

wood-waste s u r v e y  f a c t o r s .  Appendix  A c o n t a i n s  a d d i t i o n a l  i n f o r m a t i o n  

on t h e  use o f  these f a c t o r s .  R e f e r e n c e s  a r e  l i s t e d  I n  s u p e r s c r i p t .  

' 1,2,3 T a b l e  I ' .  Wood-Waste S u r v e v  F a c t o r s  

Tons o f  Log Wastes  Tons o f  P r o d u c t i o n  
Type o f  P l a n t  Per M i l l i o n  BFLSi Wasps ,Pe r  M i l l i o n  

'\-+ Ft. 3/an, 
\ 

Plywood Veneer  
Bark 
Green  T r i m  

v 

. Core 290.. 
, y z . c  ' 

. .  PLY WOO^ Layout  loo0 , . 
.Dry Veneer  P a n e l  T r i m  ' ,  . 140.0 

S a n d e r d u s t ,  One - .035" 46.5 
Sawdus t  1 .o 

TWO - .050" . .  . ' 66.5 . '  

- .... 
146.0' . .  .' . 

P a r t i c l e b o a r d  e H a r d b o a r d  

. .  
' S a n d e r d u s  t 

The s e a r c h  f o r  e m i s s i o n  fac tors  le3 t o  many s c a t t e r e d  r e f e r e n c e s .  

All f a c t o r s  

. .  

T a b l e s  11, 111, I V ,  2hd"V 3r ln3  thaso f.actorJ- t o g e f h c r .  

have  b e e n  a d a p t e d  f o r  use l n ' a  s i m p l e  c a l c u l a t i o n  t o  o b t a i n  -total 

. .  s n n u a l  e m i s s i o n s .  

. 4 , 5 , 6 , 7  t a b l e  I1 E m i s s i o n  C r i t e r i a  f o r  bhad- ' l laste I n c i n e r a t i o n  
. .  

T o t a l  E m i s s i o n  
' Lbs. P e r  Ton o f  Wood Wastes . .  . . Type P o l l u t e n t  

Open B u r n i n g  ( 4 )  Wiguam ( 5 , 6 )  Wood-Fired (7) 

Waste  B u r n e r  Boi lers  

H y d r o z e r b o x  1'5 . 0 11.0 22.2 
C z r b CI 3 X5 7.3 x i  3 I .m.iJ 158.0 0.5 
Pa r  t i  c u  1. -3 t IJ 17.0 lo,?. ' 

I.: i T. r a 3 2 ;I O x  i d o s 
2.6 
1.3 2.0 . 1.3 

Sul?i!r D i o x i d e  0.15 0.15 0.15 



Any one o f  t h e  t h r e e  i n c i n e r a t i o n  processes tn Table I1 can be 

s e l e c t e d  f o r  tha  d e t e r m i n a t i o n  o f  emissions. T o t a l  u3od waste3 a r e  

ca, lcu la ted by  apo1yir.o wood-wastss survey  f a c t o r s  t o  annual  l og -sca le  

o r  p r o j u c t  p roduc t ion .  ( S e e  Agoendix 9.) 

8,4- 

T o t a l  Emiss ion 

- Table  I T 1  Emiss ion C r i t e r i a  f o r  V e n e e r  Dryers 

Product ion , (3 /dn  aas i s )  
GL?&.d.2 ..G- 

. .  
/,,. i' 

2.35 

Type P o l l u t a n t  

. . . .  '+ . . .  
Hydrocarbons 4 
P a r t  i c u l s  t e  0.5 - 0.125 < 
N i  t r j z j e n  Oxides 9,  '22- 0.085 . - '  

. . .  I '  . .  

, I  
S u l f u r  D i o x i d e  0.01 0.0003 , ' ,  

C a r b o n .Mono x i d  il 0.0 1 ._ 0.0003 / (=k. , ...>'-,;':..- 

To o b t a i n  t o t a l  'annual  emiss ion,  t h e  c r i t e r i a  i n  Table 111 are 

a p p l i e d  t o  annual  p r o d u c t  p r o d u c t i o n .  

i n  A p j z n d t x  a. . 

F u r t h e r  i n f o r m a t i o n  i s  l i s t e d  
. .  

Tab ie  I V  Emiss ion C r i t . r i a  F a c t o r s ' . f o r  CVclone . C o l l e c t o r s  11,12 

T o t a l  Emiss ion 
Percen t  o f  Sanderdust Wastes Type o f  Cyclone 

Low DraF t  
Medium E f f i c i e n c y  , 
H i g h  E f f i c i e n c y  
Mu1 t i c l o n e  

13.7 
9.5 

. 3.6 . 
2.6 

. .  

. .  i 

The use o f  bo tP Tables I V  and V can be q u i t e  c o w l i - a t e d  and 
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E m i s s i o n  C r i t z r i a  F a c t o r s  f o r  H o t - P r e s s i n g  
U r e a - Fo rma 1 d e  h y d e Res i n s  1 4 T a b l e  I V  

Tons o f  R e s i n  S o l i d  Ea i r j s ion  
Type P r o d u c t  P e r  M i l l i o n  Ft .2  (3/8" Basis) 

P a r t  1 c l  eboa rd  
10% r e s i n ,  . 6 5 : S . G .  , 350°F. 0.96 

Hardboard .  
6% r e s in ,  ..BO S.G., 350' . . 0.88 .* 

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

RESULTS AND DISCUSSION 

' The f i e l d  i n s p e c t i o n '  o f  a l l  ' p r o d u c t i o n  F a c i l i t i e s  r e s u l t e d  i n  

t h e  b a s i c  s t a t i s t i c s  shown i n  T a b l e  V I .  This  p o r t i o n  o f  the-wood 

p r o d u c t s  i n d u s t r y  employs  4,500 w o r k e r s  wh ich  makes i t  o n e  o f  t h e  

m a j o r  i n d u s ' t r i a l  a c t i v i t i e s  o f  t h e  Mid-Wil lamet te  V a l l e y .  

a, 

. .  

. .  

T a b l e  V I  S t a t i s t i c s ,  Mid -Wi l l ame t t e  Wood P r o d u c t s  I n d u s t r y  

Nurnbzr o f  
P l a n t s *  S p e c i a l t y  .Annual '  P r o d u c t i o n  

21 P1 y wo od  2074 m i l l i o n  sq. f t .  3/8" b a s i s  z c 
614 m i l l i o n  b o a r d  f t .  l o g  s c a l e  c 21 Veneer  -_ 

2 P a r t i c l e b o a r d  '!280 m i l l i o n  sq .  f t .  3/8" b a s i s  a(. 
1 Hardboard  ( d r y ) .  130 n * i l l i o n  sq. F t .  3/8" b a s i s  
1 Hardboard (wet )  95 m i l l i o n  sq. f t .  l/8" b a s i s  

~ ~~ 

*number o f  i n d i v i d u a l  firms t o t a l s  32. 

M a n u f a c t u r e  o f  t h e s e  wood-products  c r e a t e s  a n  enilrrnous amount L. ____..-.--- _- 
. . .  o f  wood-waste . 

was Found t o  be  f a i r l y  good i n  v a n a e r  p r o d u c t i o n  p l a n t s  and  d e f i n i t e l y  

n o t  u n l i k e  t h e  l u m b e r  i n d u s t r y .  U t i l i z a t i o n  o f  w a s t e s  .. .-.? 

Door i n  p 1 y ~ o 3 d  p r o d u c t i o n  ' p l a n t s .  p s r t i c l e h o e r d -  
...... ..... 

-7 - 
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U t i l i z a t i o n  is t h e  k e y  t o  r e d u c i n g  a i r  p o l l u t i o n  p rob lems  i n  

t t i e s e  i n d u s t r i e s ,  a s  u t i l i z a t i o n  m a n s  r e d u c e d  w a s t e  i n c i n e r a t i o n .  

T a b l e  VI1 provide.: d a t a  on d i s p o s i t i o n  o f  wood-wastes.  O v e r a l l ,  40% 

o f  t o t a l  w a s t e s  a r s  now m a r k e t e d ,  30% are burned i n  wigwams, and  30% 

a r s  burner! i n  b o i l e r  p l a r t s .  
. .  

. .  . .  

Annual Westes and  By-p roduc t s  I n  D r y  Tons i n  Mid-Wil lamet te  
Tahlr? VI1 Area 

Waste  .. ' . .  Wigwam C h i o s  M i s c .  . .  

Ma t c r  i a l  B o i l e r  Waste B u r n e r  ( S a l e s )  (Sales)  ' T o  t a l  
. .  

. .  

Bark  100,000 107,000 ' , . 207,000 
G r e e n  T r i m  2 3 , 0 0 0  2 2 , 0 0 0  315,,000 360,000 
S a n d e r d u s t  59 ,000  .25,000 1; 000 85,000 
S a w d u s t  1,000 1,000 , 1,000 3,000 

' 61,000 300,000 D r y  T r i m  113,000 , 126,000 . .  

296,000 261,000 315,000 . 63,000 955,000 & L . J  

" - -  Three  i n c i n e r a t i o n  processes and t h r e a  p r o d u c t i o n  orocesscs 

were found  t o  be  s i g n i f i c a n t  s o u r c e s  o f  air p o l l u t i o n .  T a b l e  Vm 

summar izes  t h e  t o t a l  a n n u a l  c o n t a m i n a n t s .  

. .  . .  

. .  . .  

Annual E m i s s i o n  o f  A i r  C o n t a m i n a n t s  ' I n  Tons Par Year  i n  
Table  VI11 M i d - W i l l a n e t t e  A r e a  

* .  
-- 

. .  Emission' 
Sources ' . P a r t .  CO, HC Nox SO2 

. .  . .  
Combus t i o n  9 

Wigwam Weste Burne r  ' 1,500 ,18 , 260 1,550 10 22 . $6. Wil6 S s i l d e r d u s t  Loss (2,150)': . n'.a. n.a. n.a.. n.8. 
j Ho3 B o i l e r s  J .385' ' ' 70 . 3,290 . 190 2 2  
."i a o i l e r s  ., 5 ' - * -  30 8 .dcL...ccL.-LL~ 

Open S u r n i n q  e 2 100 360 100 : 50 n.a. ' 2L.d 
C y c l o n e  C o l l e c t o r s  ?'. 7,470 .. 

Pa r t i c l  e ti0 a r d  D r a s s 

- -' - Non c o m b u s t i o n  - 
I VeneDr Dryers 270 ' '  - 5,820 1 4 7  . - 

- 2aoo.e - . .._ - -- - _c_ .-.. .- I .., 0 

10, EEC1 l a ,  657 11,0110 427 5 2. 2 i l  
KO" 
N . ii . - riot  Avs i l3 , t . lo  

.- I l i t ro ;zn  f ixldez as F!@i / I  ,8S0 . 1 . :  , t L  * P a r t .  - P a r t i c u l z t e  
CD - C l i Z O n  b b J r l G X i d Z  - Hydroca rborn ,  * Foim - Forrnal?ehydo tIC -- 

-8- 
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Nit rogor l  Ox ides  and h y d r o c a r b o n s  e n t e r  i n t o  p h o t o c h e m i c a l  smog 

r e a c t i o n s  and t h e  f u l l  e f f e c t  o f  p a r t i c u l a t e s  i s  n o t  known a t  t h i s  time. 

A .compar l son  o f  t h e s e  e m i s s i o n  s o u r c e s  f o r  t h e s e  p o l l u t a n t s  are made 

i n  T a b l e  I X .  

A Compar,ison o f  E m i s s i o n  S o u r c e s  i n .  t h e  K i d - W i l l a n e t t e  
T a b l e  I X  V a l l e y  

. .  
Annual Emiss ion  i n  Tons 

X 
S o u r c e  . . ' P a r t .  HC NO -- 

. ,  . .  . .  . .  . .  . .. . .. . .. .. 
Plywood I n d u s t r y  . 10 , 680 '11,040: , . 427 
Automobi l e s  510 13,690 4,560 

wiswam Waste B u r n e r s  

The wigwam' is  t h e  mos t  s e r i o u s  s o u r c e  o f  y e a r  round v i s i b l e  

e m i s s i o n  i n  t h e  A u t h o r i t y ' s "  j u r i s d i c t i o n .  The p l y b o a r d  ' m a n u f a c t u r e r s  

u s e  17 o f  t h e  61 burners u s e d  by  t h e  wood i n d u s t r y .  However, t h e  
, -. 

wastes i n c i n e r a t e d  ( T a b l e  VII) c o n s i s t  o f  a p p r o x i m a t e l y  o n e - h a l f  o f  
. .  

t h e  t o t a l  w a s t e s  f o r  t h e  wood i n d u s t r y .  

a l l  v e n e e r  p l a n t  westes e x c e p t  b a r k  s h o u l d  be o u t  o f '  t he .  bu rne r s . '  

N a r k e t i n g  t r o n d s  f o r  b a r k  s h o u l d  and must  d e v e l o p  i n  t h e  n e x t  few 

y e a r s .  

u t i l i z a t i o n  w i t h i n  t h r e e  yea ' r s .  

i n  A lbany ,  is now e x p a n d i n g  raw ,material p r u c h a s e s  by 8,000 t o n s '  p e r  

month. A p r o j e c t i o n  f o r  b a r k  b u r n e r s  f o r  1970 w i l i  be 100,000 t o n s .  

k o n t i n u e d  e n f o r c e n e n t  a c t i o n  o n  a l l  b u r n e r s  is n e c e s s a r y  t o  m a i n t a i n  

c o m p l i a n c e  w i t n  t h e  A u t h o r i t y ' s  v i s i b l e  e m i s s i o n  s t a n d a r d s .  Sande r -  

d u s t  d i s p o s e d  i n  a w igwm h u r n a r  c r e a t e s '  an a d d i t i o n a l  p a r t i c u l a t e  

emiss iun  and t h e  A u t h o r i t y  c o n s s r v z t t v a l y  e s t i m a t e s  thn: 10% o f  t h i s  

m s t e r i z l  d i r z c t l y  l e e c e s  t h z  w i q z "  i n  33 un!mrned s t s t i  h::t th:? 2 c : ~ ~ l  

f i g u r e  c o u l d  e a s i l y  be two t o  t h r e e  t i n o s  ' g r2s t e r .  

As u t i l i z a t i o n  p r o g r e s s e s ,  

. .  , .  

M a r k e t s  f o r  wastes o t h e r . t h a n  b a r k  s h o u l d .  p r o v i d e  c o m p l e t e  
. .  

For e x a a p l e ,  D u r a f l a k e  C o r p o r a t i o n  
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Wood-Fired B o i l e r s  

The h t h o r i t y  arcs h a s  s e v e r a l  b o i l e r s  w h l c h , ' b e c a u s e  o f  i n h e r e n t l y  

b e t t e r  c o m b u s t i o n ,  c r e a t e  l e s s  e m i s s i n n  t h a n  wigLism hurners. Some 

m a r k e t a b l e  Wastes  g o  i n t o  b o i l e r s ;  a b r n a d  t r e n d  t o m r d  m a r k e t i n s  t h e s e  

a n d  p u r c h a s i n g  h o g - f u e l  h a s  h e l p e d  t o  r e d u c a ' w a s t e s  i n  wlqwams. 

An a n a l y s i s ,  o f  t h e  z l r  p o l l u t i o n  orobl?m3 o f  b o i l e r  p l a n t s  them- 

s e l v e s  was n o t  i n c l u d e d  i n  t h i s  r e p o r t ,  b u t  t h e i r  e m i s s i o n s  a r e  i n c l u d e d  

i n  Table' VII'I. 

Open Burn ing  
.. . . .  

. T h i s  A u t h o r i t y  h a s  f o u n d  n e a r l y  e v e r y  m i l l  i n  t h e  wood-products  . '  
i n d u s t r y  t o  be g u i l t y  o'f open  b u r n i n g  p r a c t i c e s .  

l n c l i i d e s  log-deck  and .pogd w a s t e s ,  p l a n t ' f l o o r  s w e e p i n g s ,  o F f i c e  and 

lunchroom r e f u s e ,  w a s t e  o i l - r a g s - t i r e s  f rom s h o p s ,  c o n s t r u c t i o n  and 

M a t e r i a l  burned  

I .  

d e n o l i t l o n  d e b r i s .  
.. . 

E m i s s i o n  c r i t e r l a  and  e s t i m a t e d  emissicns a x  l i s t e d  i n  t h i s  

r e p o r t  ( T a b l e s  I1 and VI I I ) .  P r e s e n t  rules and  r e g u l a t i o n s  a r e  deemed 

s u f f i c i e n t  t o  a l l o w  a b a t e m e n t  of t h i s  a i r  p o l l u t i o n  problem. 

V e n e e r  D r y e r s  

A v a i l a b l e  l l t e r a t u r s  a*1o i n d i c a t e d  s i g n i f i c a n t  e m i s s i o n s  o f  

h y d r o c a r b o n s  from v s n e e r  d r y e r s ,  so t h i s  p r o c e s s  w a s , e x a m i n e d  clo.sely.  

Green  ve 'neer  p a n e l s  (50% m o i s t u r e )  a r e  d r i e d  t o  l e s s  t h a n  10% 

m o i s t u r e  i n  l o n g  enc loser !  h e a t e d  chambers  c a l l e d  v e v t i l a t e d  veneer 

dryers. Two d r y e r s  a r e  r a r e l y  e v e r  a l i k e .  They e m i t  3 v i 5 i b I e  b l u c  

plume w h i c h  is s s t u r a t e d  w i t h  w a t e r  v a p o r  and l b a d s d  h e a v i l y  w i t h  

-- - 
c 

~- 

. . . - 
h y d r o c i r b o n s .  ' _c__--.--- The a v e r z q a  f r e q u e n c y  3 o f . f i r e s  i n  thesi!  d r y e i s  is once  

p e r  month.  Fr3qu.n: c i e z n i r g  u f  d:y=:; is e iTec t iv2  i n  r e d u c i n g  t h a  

rete  g f  t h e s e  f i r e s  which  mzy o c c u r  i?z o f t e n  a s  f o u r  t o  f i v s  tiw:? - 



. 
10 e a c h  week. 

P a r t i c l e h a r d  and h a r d b o a r d  p l a n t s ,  P r o c e s s  " g r e e n "  raw m a t e r i a l  

. ( s h a v i n g s ,  s a w d u s t ,  veneer  wastes) t h r o u g h  r o t a r y  k i l n - l i k e  d r y e r s .  

No s p e c i f i c  w r i t t e n  r e f e r e n c e  t o  t h e g e  d r y e r s ,  and t h e i r  e m i s s i o n  

c o u l d  be found. 

o f  t h e  v o l a t i l e  h y d r o c a r b o n  e m i s s i o n  problem,  v e n e e r  d r y e r  e m i s s i o n  

c r i t e r i a  ( T a b l e  111) were a d a p t e d  f o r  us2 on r o t a r y  d r y e r s  (See 

Appendix  8.) 

_____- - 

W i t h  t h e  g o a l  o f  p r o v i d i n g  comprehens ive  c o v e r a g e  

. . .  . .  . .  
. .  . .  

T a b l e  X p r o w i d e s  s t a t i s t i . c a 1  d a t a  o n . t h e  "wood d r y e r s "  i n  t h e  . .  
. . .  . . .  . .  . . , .  : . .  . .  

. . . . . . . . . . . . .  
I.. : . . . . . . . . . . . . . . .  . . . . .  . . . .  
. .  

......... . .  . .  
A u t h o r i t y ' s  a r e a .  

T a b l e  X 

Number o f  Dryers'.' . ' 

. . .  .. . ,  , . , ,  .*'.. . . I  . . .  

S t a t i s t i c s  on Wood. Dryers' in M i d - U i l l a m e t t e  Area  
. . .  . .  ,. . .  . .  

. .Type of H e a t .  . . . . . . .  ' .  Type of 2 Dryer .~ 

. . . . . .  . . . . . .  
. .  . . .  

Veneer ; . . . . .  . .  . N a t u r a l  Gas 

' '. . N a t u r a l  Gas 
. . .  . . . . . . .  Steam . 16 ..; '....veneer ;'. ...'f .... . . . . . . . .  

,30 
. . . . . .  

. .  

. . . .  . , .  . ,  . .  . .  . : 
.of h y d r o c a r b o n s ,  345 t o n s  . . .  o f  p a r t i c u l a t e s ,  . 1 5 3 ' t o n s  o f  n i t r o g e n  o x i d e s .  

. . .  . . . . . . .  . . .  :c . . . .  . . . . .  
. .  . .  

. .  

The a n n u a l  h y d r o c a r b o n  e m i s s i o n  l i v e 1  is . .  much g r e a t e r  tha,n wigwams 

( T a b l e  VIII) and p r o b a b l y  a s '  t h i r d  . a s  l a r g e ' e s  a u t o m o b i l e s  

is a s e r i o u s  s o u r c e  o f  a i r  p o l l u t i o n  and e f f o r t s  ' toward a b a t e m e n t  o f  

p r k s e n t  e m i s s i o n ,  i e v e l s  are necessa ry . '  

. :  ., : . .  
' 15  . .  . This 

. . . .  . . . . . .  . . .  
' 1. 

. . .  . .  . .  

. . ; .  . 

/ 

. .  * .  i 
The Autho'ri  t y  r e c o g n i z e s  t h a t  c o n s l d e r a b l e  s t u d y  is  n s c s v s a r y  

. . .  . .  

b e f o r e  p r a c t i c a l  e m i s s i o n  c o n t r o l s  can  oe provid 'ed  t o  . r e d u c e  t h i s  

h i g h  l e v n l  o f  h y d r o c a r b c n  and v i s i b l e  emissions and h a s  u r g e d  t h e  e r a 3  

m i l l s  t o  j o i n  i n  a c o o p e r a t i v a  e f f o r t  I n  d e v e l o p i n g  a d e q u e t s  c o n t r o l s  

. .  

. . .  . _ .  . .  .- 

.. 
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J a n u a r y  1, 1971, h a s  been s e t  a s  a r e a s o n a b l e  t a r g e t  d a t e  f o r  co 

t i o r l  o f  p i l o t  p l a n t  s t u d i o  

. t h i s  problem to t h e  Plywood R e s e a r c h  F o u n d a t i o n  f o r  f u r t h e r  s t u d y .  

.. 
r i c a n  Plywood A s s o c i a t l o n  r e f e r r e d  - 

I 

/ 

D u s t  e m i t t i n g  processes are a p a r t i c u l a r l y  s e r i o u s  a i r  p o l l u t i o n  

p rob lem.  The h a r m f u l  i n f l u e n c e s  o f  suspended  p a r t i c u l a t e  and t h e  

a n n o y a n c e s  o f  p a r t i c u l a t e  F a l l o u t  a r e  well documented.  
. . . .  

A t remendous  volume of  . . . . . .  s a n d e r d u s t  . p a r t i c u l a t e  is g e n e r a t e d  I n  

m o s t , . o f .  t h p  m a n u f a c t u r i n g  p l a n t s  c o n s i d e r e d  .......... .- i n  t h i s  ........... r e p o r t ,  e x c e p t  

'some. 'plywood p l a n t s  p r o d u c i n g  p r i m a r i l y  unsanded p a n e l s .  

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

. .~ . 

. 
The s a n d i n g  p r o c e s s  c a n  b e  summarized as f o l l o w s :  After b e i n g  

i 
1 ' .  

i.L ,,* - 
\ ,i 

! -\. . ,q j 

s i z e d  i n  t h e  trim s a w s ,  p a r t i c l e b o a r d  is sanded  on two s i d e s  and t h e  

h a r d b o a r d  o n  one. .Plywood is  e i t h e r  produced  as unsanded  s h i a t h i n g  
-. , 

' \  
(:-. : o r  i t  is s a n d e d  on e i t h e ?  0'12 or two sirlss. Q u a l i t y  c o n t r o l  i n  p ro -  

% _ -  , ducing t h e  th l cknes .5  of raw m a t e r i a l s  is the  deciding f a c t o r  which - _  
-4 

. . d e t e r m i n e s  t h e  o v e r s i z e  t h i c k n e s s  n e c e s s a r y  t o  p r o d u c e  a n  un5lemished  

s a n d e d . s u r f a c e .  T h i s  o v e r s i z e  v a r i e s  w i t h  t h e  q u a l i t y  o f  l o g s ,  q u a l i t y  

. .,L . , . .  o f  v e n e e r ,  and  w i t h  t h e  t y p e  o f  s a n d i n g  equ ipmen t  used .  For i n s t a n c e ,  
... .. .. 

.X ,' less  o v e r s i z e  t h i c k n a s s  is  needed  when b e l 6  s a n d e r s  i r e  u s e d  i n  p l a c e  

Jb . of t h e  more common drum s a n d e r s .  . .  

The  volume o f  s a n d e r d u s t  g e n e r a t e d  was found  t o  v a r y  from-46.5 
r 
i 
L-: 

; L  - t o n s  t o  14.6.0 t o n s  p e r  m i l l i o n  s q u a r e  f e e t  o f  s a n d e d  ... ....... p a n a l s  produced .  .. - c .  
. .  . . . . . .  _ . ..- ---- 

'--- . . . .  c . .  . 
( S e e .  Appendi:, A. )  ' The t o t a l  ' f o r  a l l  t h F 5 e  m a n u f a c t u r e r s  was de t e r r ' . ned  

t o  be 85,OOD t o n s  p e r  y e a r  ( T a b l e  11). S a n d e r d u s t  . .~  e m i s s i o n s  from 

c y c l o n i c  c o l l e c t o r s  were d e t e r n l n e d  t o  be 7 , L 6 5  t o n s  p e r  y e a r ' ( T a b 1 e  

VIII). 

A d o e p e r  e x a m i n a t i o n  07 a i r  t r z n s i e r  systms an$ c y c l o n z s  an? o f  
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I .  
~ ~ ~~ 

. .  

s a n d e r d u s t  c a n  P r o v i d e  i n s i g h t  i n t o  t h i s  p r o c e s s  and i t s  problems.  

Air volumes o f  40-60 t h o u s a n d  CFM are n o r m a l l y  r e q u i r e d  t o  c a p t u r e ,  

d y - - t h . e - . . s . a n d i n g  m a c h i n e s  and  t o  convey i t  t o  t h e  c o l l e c t  

CFM p e r  pound o f  m a t e r i a l  is  a ' f i g u r e  o f t e n  used  t o  d e s i g n  a i r  t r a n s f e r  

s y s t e m s  f o r  wood p a r t i c l e s .  The l a r g e s t  p o r t i o n  (99.8% by w e i g h t )  o f  

t h e  p a r t i c l e s  a r e  i n  t h e  10-80 m i c r o n  s i z e  r a n g e  w i t h  a mean p a r t i c l e  

s i z e , o n  a c o u n t  t i a s i s  o f  22 m i c r o n s  (1 m'icron = ~ / ~ O O O  mill imeter  = 

.. 

- - .- .. . 

/ 

Weight '  Number o f  
P a r t i c l e  S i z e  P a r t i c l e s  % 

30.0 
20.0 

. .  
0 - 10 . .  

10 - 20 
20 - 30 
'30 - 40 

.. .40 - 50 
'50 - 60 
60 - 70 . 

. 70 - 80 
80 

. . 13.2 

5.0 
2.0 
1.5 ." -5 .5 

, .: 

19.2 
0.1 

.. 
.. 

.' 7,.---- 

p e r l y  e n g i n e e r e d  medium ef f ic iency  c y c l o n e s ,  h a n d l i n g  50,000 ' 
. .  

CFf.1 o f  a i r ,  are c a p a b l e  o f ' 90 . . 5  p e i c e n t  ( w e i g h t )  e f f i c l . e n c i e s ,  --- and a 

d i s c h a r g e  g r a i n  l o a d i n g  o f  0.2 gr./SCF o r  80 pounds  p e r  hour .  A l i igh-  

e f f i c i e n c y  m u l t i p l e  c y c l o n e  u s e d  a s  a s e c o n d a r y  . .  c o l l e c t o r  on ' t h i s  systesl 
0 L l  would r e d u c e  p a r  t i c u l a f e  l o s s e s  t o  a p p r o x i a a t e l y  . . -  . 4 m d s  -. per . . h o u r i -  . . 

Some firms a r e  n o w  i n s t a l l i n g  w e l l - e n g i p ? e r e d  c y c l o n e  s y s t e m s  f o r  

i_ -. . . - - .- , . 

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

. .  
. .  

. .  
p r i m a r y  c o l l e c t i o n ,  f o l l o w e d  b'y b a g h o u s e s  For f i n ' a l  c o l l e c t i o n .  T o t a l  

I d u s t  e m i s s i o n  t h e n  becomqs n e g l i g i b l e .  The A u t h o r i t y ' s  p r e s r n t  p a r -  

t i c u l a t a  g r a i n  lo; .Linq s t z n d z r d s ,  wh?n z p s l S e d  t o  a t y g l c a l  p a r t i c l z -  

b o a r d  p l a n t ,  c o u l d  a l l o w  a n  a t n o s p h z r l c  d i s c h a r g ?  o f . n o r ?  t h a n  @ tor is  

-13- 



cf  d u s t  p e r  day. T h i s  is b a s e d  upon a p r o d u c t i o n  r a t e  of  lOJ._mil-lion 

square f e s t  p e r  y e a r  w i t h  a n  a i r  f l o w  o f  400,Oi)O _I.-__ -- CFi*i t h r o u g h  t h e  d u s t  

r emova l  s y s t e n .  
. .  

Process w e i g h t  e m i s s i o n ' s t e n d a r d s  w i l l  b e  r e q u i r i d  f o r  t h i s  t y p e  

o f . o p e r a t i o n  tc  e l i m i n z t e  t h e  n u i s a n c e  p rob lems  c a u s e d .  I - 

O t h e r  wood-wastes o b s e r v e d  t o  r e s u l t  i n  p a r t i c u l a t e  e m i s s i o n  
. . ---. ... . .. , ~ .- .. ~ . , 

i n c l u d e d :  

f e r  s y s t e m s  and  co l lzc ted  i n  c y c l o n e s ,  (2) hogged b a r k  c a r r i e d  i n  a i r  

t r a n s f e r  s y s t e m  a n d  c o l l e c t e d  i n '  c y c l o n e s  o r  o p e n  a i r  g i l e s ,  ( 3 )  p u l p -  

(1) sawdust  and hogged plywood wastes c a r r i e d  i n  a i r  t r a n s -  
. .  - - 

. . c h i p  a i r '  t r a n s f e r  and  c o l l e c t i o n  in c y c l o n e s ,  b i n s ,  o r  t r a n s p o r t  - 
v e h i c l e s .  Dus t  e m i s s i o n  f r om v e h i c l e  t r a f f i c  o v e r  unpaved r o a d s  and 

y a r d s  c a n  a l s o  b e  a p r o b l e n  i n  some u r b a n  arexi.  Emission tests may 

b e  r e q u i r e d  where a i r  p o l l u t i o n  p rob lems  a r e  c a u s e d  by t h e s e  s o u r c e s .  

Altho'ugh t h e  t o t a l  volumes o f  wood-wastes h a n d l e d  1s l a r g e ,  emission 

' d a t a  on t h e s e  s p e c , i f i c  p r o b l e m s  is n o t  a v a i l a b l e  f o r  l n c l u s i o n ' l n  

t a k e n  on c y c l o n e s  h a n d l i n g  wood p a r t i c l e  
. .  

t h a n  s a n d e r d u s t ,  e m i s s i o n s  r a n g i n g  be tween  0.04 ' t o  0.1 g r a i n s / S C d  c a n  - 
be e x p e c t e d .  I n  p a r t i c l e b o a r d  p l a n t s  t h e s e  l o s ses  c a n  e x c e a d  s a n d e r -  

. 

r 

d u s t  losses .  . I  

P a r t i c l e b o a r d  p l a n t s  p u r c h a s e  plywood trim, p l a n e r  s h a v i n g s ,  

and  s a w d u s t ,  wh ich  i n c l u d e s  small  q u a n t i t i e s  o f  s a n d e r d u s t ,  as 

. raw m a t e r i a l s .  As t h e  l o a d e d  t r u c k s  dump i n t o  r e c e i v i n g  h o p p s r s ,  - 
i 

, . c o n s i d e r n b l e  q u ' a n t i t i e s  or^ t h e  f i n =  p a r t i c u l a t e  a r e  c a r r i e d  i n t o  t h e  , 

?=T .. .. .. 

i a tmosphere .  One o f  o u r  p a r t i c l e b o a r d  mills h a s  S u S n l t t e d  p l a n s  on'  

h o o j i n g  t h e  t r u c k  dump s t z t i o n  and  installlnq a w l t  s c r u b b e r  c o l l e c - :  

t i o n  r y s t z m  01 t h z  E V : > C U ~ : Z ~  e i r  str 'm. T h i s  t y p a  o f  apprszzh ~ i l l i  

be r e q u i r e d  on s i m i l a ~ r  p r o 3 l i m  f r c n  o t h a r  p l a n t s ; .  

. -. - 

J 
.. 
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Press ing  

P h e n o l i c  r e s i n  ' lpss t o  t h e  a t m o s p h e r e  d u r i n g  p r e s s i n g  o f  p a n e l s  

( ~ ' 3 5  examined  ar, e n o t e n t i a l  a i r  p o l l u t i o n  problem. 

v e n c z r  I s  cca tec!  i n  g l u e - s p r e a d e r  machines w i t h  a . p h e n o l i c  h a s e d  r e s i n  

and  t h e n  e i t h e r  c o l d  o r  h o t  p r e s s e d  i n t o  bonded l a m i n a t e d  p a n e l s .  

Dried soFtwood 

. . . . 
T h i s  

. r e s i n  is mixed uitb a .va r1e t .y  o f  a d d i t i v e s  i n  b a t c h  mix ing  a r e a s ,  many 

of  w h i c h  were u n v e n t i l a t e d .  T h e  o v e r a l l  e m i s s i o n  from t h i s  t y p e  o f  

r e s l n .  a p p e a r e d  t o  be very minor .  

Formaldehyde-urea  r e s i n ,  o n  t h e  o ther  hand,  h a s  p roduced  .--.I -. . . ~ . .  prob lems  

f o r  t h s  p a r t i c l e b o a r d  and h a r d b o a r d  i n d u s t r y ,  ~. .~ s p e c i f i c a l l y  i n  removing 
- .  .- .. 

or. mask ing  t h e  f o r n a l d e h y d e  _____-- o d o r  o f  t h e  f i n ' i s h e d  p r o d u c t .  The bulk  
-1 

-. . .-. .. of f o r m a l d e h y d e  emiss ion ,  \ o c c u r s ,  however ,  d u r i n g  t h e  h i g h  t e m p e r a t u r e  
I .. _ _  .. . .  

(350°F.) press w h i c h  cures a n d  sets t h e  resin. H a l l e r 1 4  r e l a t e s  t h a t  
- -\- 

a p r e s s  t e m p e r a t u r e  o f  350°F., a n d  w i t h  a 1.8:1 m o l e c u l a r  w e i g h t  r a t i o  

of f o r m a l d e h y d e  u r e a  r e s i n ,  3% o f  t h e  t o t a l  sclids,,wIll be  l e a c h e d  a 5  

free  fo rma ldehyda ,  One p e r c e n t  would b e  e m i t t e d  a t  a 1.2:1 mole r a t i o .  

A r e s i n  m a n u f a c t u r e r  e s t i m a t e s  t h s t  t h e  mole r a t i o s  commonly used  today  

r a n g e  be twzen  1.3-1.4:1.(S?.e ' F i g u r e  IW.) 

sists o f  ' a p p r o x i m a t e l y  1% o f  t h e  & t a l  w e i g h t  o f  i ? a r t i c l e b o a r d  and '6% i n  

h a r d b o a r d  produced by t h e  d r y  method.  

. .  

The res in  b i n d e r  i t s e l f  con- 

' 

I n  Augus t  1966, t h e  Oregon S t a t e  a o a r d  o f  H e a l t h  measurnd t h e  

f c r m a l d e h y d e  e m i s s i o n s  from t h e  v e n t  o f  a s k y b l 3 s t  mounted o v e r  a 
i 

p a r t i c l e b o a r d  Dress .  Less t h a n  10 ppm fLrmaldehyde  was d e t e c t e d  i n  - 

t h e  e x h a u s t  r a t e d  a t  50,000 CFEl. 

. .  L 

--. 

Formaldehyde  e m i s s l o p s  f r o m  p r e s s  loss~s a r e  i n c l u d e d  i n  T a b l e  VIII. 

F O ~ G E V ~ T ,  veri! s t - d y  i i  T f ? q i J l z c ;  En t h a s c  s ~ i s s i o n s  bnfon? d r m i n n  any 

conclusions a s  t o  t h e  n e c o s r ; i t y  f o r  c o n t m l .  

-15- 
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T h e s u  wort3 p r o d u c t s  i n d u s t r i e s ,  due  t o  t h p i r  s i z e  an3 t h e i r  

many e m i s s i o n  prncesses,  c o n t r i b u t e '  a l a r g e  q u a n t i t y  If con tami -  

n a n t s  to the  a t m o s p h o r e  o f  t h e  K i d - U i l l a m e t t e  V a l l e y / .  The f o l l o d n g  

a r e a s  a r e  o f  o a r t i c u l a r  i m p o r t a n c e :  

1.' U t i i i z a t i o n  o f  i n c i n e r a t e d  wood w a s t e s  w i l l  r e s u l t  

'in t h e  c l o s u r e  o f  most p l y b o a r d  wigwam baste b u r n e r s  

b y " l 9 7 2 ,  w i t h  a c o r r e s p o n d i n g  r e d u c t i o n  i n  e m i s s i o n s .  

2 . '  Wigwams c a n n o t  e f f e c t i v e l y  i n c i n e r a t e  t h e  l a r g e  

q u a n t i t i e s  of s a n d e r d u s t  w h i c h  a r e  g e n e r a t e d  i n  

t h e  p r o d u c t i o n  g f  s a n d e d  plywood ;nrj h a r d b o a r d  

p a n e l s .  The b u r n i n g  o f  s a n d e r d u s t  i n  wigwams i n  

the j u r i s d i c t i o n  w i l l  cease i n  1969. 

Veneer,dryers a r e  a m a j o r  s o u r c e  o f  gaseous hydro-  - - 3 .  

c a r b o n  e m i s s i o n s ,  and  s t u d i e s  f o r  e f f e c t i v e -  c o n t r o l  

p r o g r a m  must  b e  made. 

4. I n  a i r  t r a n s f e r  systems,  p r o p e r l y  eng inee ' r ed  cyclones 

c a n  h a n d l e  a l l  wood w a s t e s  e x c e p t  s a n d s r d u s t .  Mills 

w i l l  h a v e '  t o  modi fy  p o o r l y  f u n c t i o n i n g  s y s t e m s ,  and 

f o r  s a n d e r d u s t  c o l l P c t i o n , ' n w l t i p l e  c y c l o n e s ,  wet'  

s c r u b b e r s  o r  bag  h o u s e s  w t l l  be r e q u i r e d  f o r  p r o p e r  

p a r t i c u l a t e  e m i s s i n n  c o n t r o l .  
i 

5 .  A d d i t i o n a l  s tu t i e s  w i l l  b e  necessary t o  d a t z r m i n e  

~ r s 5 s  e m i s s i o n s  from p a r t i c l e b o a r d  and h a r d b o a r d  

p l a n t s .  .. 

-16- 
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APPENDIX f i .  

Use o f  Wood-:i;as'.e ;urvey F a c t a r s  

P l y G o d  Veneer p l a n t s  

S u r v e y  f a c t o r s  i n c l u d e  b a r k ,  g r e e n  trim, and care .  T h e  f a c t o r  

f o r  each w a s t e  wa.5 applied t o  t o t a l  a n n u a l  l o g - s c a l e ,  I n  m i l l i o n s  

o f  b o a r d  f e e t .  (BFLS) 

I 
: F o r - p e k l e r  o p e r a t i a n s  l n t e g r a t e d  i n t o  a Full Plywood P l a n t ,  

when log-scale was not  r e a d i l y  a v a i l a b l e ,  a p p s r e n t  l o g - s c a l e  was 

c a l c u l a t e d  by  c o n v e r t i n g  f i n i s h e d  plywood (fi' 

v e n e e r  l o g s  ( b o a r d - f e e t )  by u s i n g  a 2 . 3 : l  c o n v e r s i o n  ( r e c o v e r y  was 

i n t o  e q u i v a l e n t  . 
a s  h i g h  a s  2 .5 :1  a t  some newer p l a n t s ) . '  

were made For  o u t s i d e  p u r c h a s e s  o r  s a l e s  of v e n e e r .  

was made for minor  t r e e  s p e c i e s  ( i . e . ,  o t h e r  t h a n  Douglas F i r ) .  

I f  p o s s i b l e ,  adjustments 

No a l l o w a n c e  

. .  
These- c a l c u l a t l o n s  r e s u l t  in a t o t a l '  p r o c e s s  w e l g h t  which 1s 

a c t u a l l y  h a n d l e d  by s eve ra l  p r o c e s s e s  -- b a s i c a l l y  u t i l i z a t i o n  o r  

I n c i n e r a t i o n  o f  w a s t e .  

, .  

I n  o r d e r  t o  a l l o c a t e  volumes  o f  each waste t o  t h o  v a r i o u s  

e m l s s l o n  c r e a t i n g  p r o c e s s e s ,  t h e  f o l l o w i n g  g u e s t i o n s  ware  as!ted 

I d u r l n g  t h a  p l a n t  t o u r :  

(I) How was t h e  l o g  t r i m  ( l l l i ' e s ) .  disposed? . 
P e r c e n t  sold, c h i p p e d ,  bu rnnd?  

i 
( 2 )  HOW was t h e  g r e a n  v e n a e r  d l s p c s c d ?  
' P e r c e n t  c h l p p s d ,  bu rnad? .  

( a )  What g e n e r a l  p r o v i s i o n 3  f o r  u t l l i z o t i o n ?  
P i c k u p  o f  l a t h . ,  clippzr, and Floor ,  c h i p  
s c r o e n i n g  wast9s? 

! -  * 



( 3 )  IL(!1?1. c!L..=:!c.:~l mr!thgc! f o r  c o r e ?  
F ~ r c e : ~ !  < : e ! : ! ,  c h i [ ~ : ~ a r f ,  b u r n e d ?  

( 4 )  any e the r  bmstes?  
( a )  Hor, hand l in :  and s t o r a g e  ( y a r d  and Pond) 

L a n d f i l l ,  b u r n e d ?  

( b )  C f f L c e .  lunchro3rn, s h o p ,  p l a n t  f l o o r  refuse? 
Haul -oFf ,  b u r n e d ?  

Wit.? ' t h L s  lnrormatlon a v a l l 3 b l c ,  a work .shee t  can be  r e a d l l y  drawn 

LIP tc 1 n d l c a . t a  ?hz volumes g o i n g  t o  v a r i o u s  p r o c e s s e s .  

' Flywgoil Layou t  P l a n t s  'and ' P a r t i c l e b o a r d - " r d b o a r d  P l a n t s  

For plywood,  s u r v e y  f a c t o r s  l n c l u d e  d r y  v e n e e r  and p a n e l  trim, 

s a w d u s t ,  and s a n d e r d u s t .  For  P a r t l c l e b o a r d - H a r d b o a r d  Only a s a n d s r -  

c'ust s u r v a y  f a c t o r  was u s e d  ( o t h e z  w a s t e s  a r e  r e c y c l e d  a3 raw mat-  

. .  . .  e r i a l ) .  

Excep t  f o r  s a n d e r d u s t ,  f a c t o r s  were a p p l i e d  t o  t o t a l  a n n u a l  

p r o S u c t l o n ,  i n  n i i l l i o n s  o f  square  f e e  

S e n d e r d u s t  r e q u i r c d ' d e v e l o p m e n t  o f  a whole t a b l e  o f  Surv&y 
. .  

. .  
. .  f a c t o r s :  . . $  )i: ;..,:: 

L "1. 
^ . /  

- S a n d e r d c s t  s u r v e t t  f a c t o r s  b\! rJe2t.h s a n d a d  and d m s i t v .  
. . .  c 

(Table ,  v'zlues  i n  t o n s  _ p e . r r i l l i o n  f t .  s a n d e d )  
P lywgod - P a r t i c l e t i b a r d  - ' H a r d b o a r d  

1.00 1 . 2 7 . , ,  1.37 ;y3;+%: :1.57 
Depth Sanded Dznsitles: 0.51.; 0.65 0.70 0.75 0.80. 

* - 
I 

b .:, : 
Ratlog:  

33.3 42.5 45.5 49.0 52.5 Y 

53.3 68.0 73.0 78.5 84.0 . 

r. 
0.025'' 
0.030" 40.0 51.0 54.8 58.8 ,63.0 ., .- L ,,;,. 

9.035'' II .' 
0 . Oh0 I' 
O.iJ45"' 
0.050'' ----- 
0.855" 73.3 93.5 100.0 107.5 115.0 
0.C53" 80.0 102.0 109.5 117.5 125.5 
0.365'' 85.3 l iO.0  113,O 127.g 135.5 

.. 9z.8. 1ia.o 127.0 135.5 1~~5.3 
0.075" 

4 6 . 5  l%qi3: . 63.8 69.5 73.0 7. . .' 

-+~60,D 76.5 82.3 88.0 94 .3 .  
. -  66.5 83.0 . 91.0 97.8 10b.5 - ' 

, , .  .-. /: , :. > ' 

..' 99.5' 1 2 6 , 3  136 .3  106.0 155.0-LG 3n - ' O , ,  
,. . , l,d% J r n - . : -  

. - .  &&y. I .t- PJ: 

2 a Z  ,, 
0.370" 

. .  . 
.,. ' '  

-.__ ~ .__ -. _.._____-__ ^̂ -__Î _......._..._-_- &----.-.-- ------------- c r  1.7 7k -3- 
,-t . 
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U-pd I n  T a b l e  1. 

is tc r c l u e s ?  F i r m s  t o  waigh  soqe sample p a n e l s  b e f o r e  and a f t e r  

Itlrm v a l v e s  ~ & r e  ccmmon ami a r e  u n d e r l i n e d  above and w e r e  

2 wore a c c u r a t e ,  but  more time consuming Procedure 

s a n d l n g .  j .  

For  f i lymod,  thc f a c t o r  was a p p l i e d  t o  ,rough p e r c e n t a g e  o f  t h e  

p r o d u c t i o n  t h a t  was s a n d e d .  Fur p a r t i c l e b o a r d - h a r d b o a r d ,  t o t a l  '. .. 
' n l ; i n t  p r o d u c t i o n  was used .  

. .  . 
Again J wQrkshee t 'wa5  u s e d  t o  a l l o c a t e  t hese  waste w e i g h t s ' t o  

v a r i o u s  processes.  

waste i n c i n c r a t l o n  p r o c e s s  - were m a i n l y  b e t u e e n  p l a n t s  and no t  

D i f f e r e n c e s  i n  process - s a l e s  p r o c e s s ,  o r  

I .  w i t h i n  p l a n t s .  

. .  

. .. 
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APPEKDIX A 

'Notes on S o u r c e 9  f o r  Wood-Waste 
S u r v e y  F q c t o r s  and Emiss ion  F a c t o r s  

The s a n d e r d u s t - w a s t e  , t a b l e  O F  f a c t o r s  was d e r i v e d  in t h e  manner 

o f  t h i s  s ample  c a l c u l a t i o n  For p l y m o d  s a n d e d  t o  0.025 i n c h  d e p t h :  

~l,000,0flO.'f% ) (0.025 i n c h )  (1 f o o t / l Z  i n c h e s )  (0.51) (62.4 l h / f t  ) 

(1 ton /2000 l b j  = 3 3 . 3  ton .  

75 t o  125 t o s a n d t h s ,  and 3/9 i n c h  b o a r d  weighs  1.4 p o u n d s / f t Z .  

2 3 
. .  

P a r t i c l e b o a r d  s a n d i n g  d e p t h s  va ry  be tween 
k / t ! n .  

A 1 1  v a l u e s  i n  t h e  f i r s t  column ( d e n s i t y  0.51) were s i m i l a r l y  

c a l c u l a t e d .  

rule  by u s i n ?  r a t i o s  o f  d e n s i t y .  These  a r e  "green b a s i s  d e n s i t i e s "  

and  n o t  on  a bone d r y  b a s i s .  

The o t .he r  c o l u m n s  t o  t h e r i g h t  were  d e r i v e d  bn a s l i d e -  . . .  

. . .  

T h e  s a w d u s t  u a s t e  f a c t o r  was s i m i l a r l y  d e r i v e d .  A l l  o t h e r '  

wsste f a c t o r s  a r e  a d a p t e d  d i r e c t l y  From t h e  P a c i f l c ' . P o w e r  and L i g h t  

Rsport ( R e f e r e n c e  1). 

The p a r t i c l e b o a r d  e m i s s i o n  f a c t o r  was d e r i v e d  in t h i s  manner: .  ,. 

(1,000,000 f t 2 )  (.375' i n c h ) , (  1 f t / 1 2  i n c h a s )  i.65) (62.4 l b / f t 3 )  

( 1  ton /2000 lb.) = 636.4  ton .  

I f  10% is r e s i n  and  i f  1 1/24 is l o s t  i n  p r e s s i n g :  

(0.1) (636.4 t o n )  (0 .015)  = 0.9G t on .  

. . .. . _ .  . . .. 

\ '  
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Use o f  e m i s s i o n  c r i t e r i a ,  

Wood-Waste I n c i n e r a t i o n  

The p r o c e s s  w e i g h t  ( w o i g h t  o f  wood-waste) i n  t o n d y e n r ,  was 

o b t a l n e d  a s  e x p l a i n e d  l n  Appendix A. E m i s s i o n  c r i t e r i a  were a p p l l e d  

d l r e c  t l y .  

. .  .. : 

Veneer  Dryers 

C r i t e r i a  w e r e  a p o l l e d  t o  t o t a l  a'nnua? plywood p r o d u c t i o n  f o r  

d r y e r s  o p e r a t i n g  a t  350'F. t o  400OF. NO c r i t e r i a  were n o t  u s e d  

f o r  s t e a m - f i r e d  d r y e r s .  

X 

For  pa r t i c l eboa rd -ha rdb ,oa rd  r o t a r y  p a r t i c l e  

d r y e r s  t h e  cri.tt?rla were used t h u s l y :  
.80 ( . 5 )  (100) (2.35) = 188 t o n s / y r .  h y d r o c a r b o n s  

( . 5 )  = f r a c t i o n  o f  raw mater la l  t h a t  was green wastcs r a t h o r  
t h a n  d r y  

.a0 (-) = r a t i o  O F  averags p a r t i c l e b o a r d  d s n s l t y  t o  o v a r a g s  
. 

'51 plywood d e n s i t y  . .  
2 (100) - 100,000,000 f t , / y e a r ' p r o d u c t l o n  

(2.35) = h y d r o c a r b o n  e m l s s l o n .  c r i t e r i a  

n -  . .  



\ 
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F a r t l c l e 3 o a r d  Presses 

. .  The f o l l o w i n ?  t a o l z  was compi led  From d a t a  S U P ; J l i P d  b y  the  

' t3ordcn Chemical Company. O n l y  two d a t a  p o i n t s  were a v a i l a b l e ;  

c h ~ t r o f o r e ,  emission l o s s e s  were assumed t o  be a s t r a i g h t  l i n e  

.. f u n c t i o n  o f . m o l s  r a t i o s  O F  formaldehyde:  Urea. 

FormaLdehvde Emiss ion From H o t  Press o f  Part l ' c l eboard  

Mole Weight R a t i o  
Formaldehyde: Ursa 

% ( t o t a l  resin w e l g h t )  OF Formaldehyde 
Vaporized a t  350pf. Press Temperature 

1.2 
1.3 
1.35 
1.4 
1.5 
1.6 
1.7 
1.8 

Indus try  Average 

. 1.0 
1.3 
1.5 
1.7 
2 .o 

' . .- 2.3 
2.7 
3.0 

. .  

. .  ... ~ . . 

. .  . .  

. .  . .  
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L aw;ErmIx c. 

;<evlew o f  d l ? p o s a l  methods f o r  s a n d e r d u s t  

1. Sales - A g r l c u l t u r e  uses s a n d z r d u s t  f o r  mulches and f e r t i l i z e r .  

.Th6! d u s t  from p a r t i c l e b o a r d  h a s  a h l g h  u r e a  c o n t e n t .  

S a n d e r d u s t  1s a l s o  u s e d  a s  a rssln e x t e n d e r .  

1 2. a u r n e d  i n  R e f r a c t o r v - L i n e d  I n c i n e r a t o r s  - t h e  h i g h  t e m p e r a t u r e s  

g e n e r a t e d  i n  i g n i t i n g  s a n d e r d u s t  have been  e x t r e m e l y  c o r -  
. .  . ,  

.. rosive t o  t h e  i n c l n e r a t o r  l l n l n g s .  'There a r e  none l n  

o p e r a t l o n  a t  ' t h i s  tlme. . 
3.. Burned  i n  a F l a r e  (Gas P i l o t )  - The one  wh ich  is  l n  ex is tence  1s I 

.. 

used  I n  a n  emergency  o n l y .  The f l a r e  b u r n s  w l t h  a sur- 

p r i s i n g l y  c l e a r ' p l u m e  w l t ' h  an unknown qu&y o r  l a r g 2  

. p a r t i c u l a t e  f a l l o u t .  P r e s e n t l y  l l m l t e d  t o  d a y l i g h t  
. .  

o p e . r a t i o n  o n l y .  

4. In.le.ctejd i n t o  Dutch  Oven Combust lon  Chamber,-  A c c e p t a b l e  p r a c t l c c !  

o n l y  I n  b o i l e r s  e q u l o p e d  w l t h  c o n t i n u o u s  c h a r t  . c o n l t o r l n g  

.. smoke d e n s i t y  I n d i c a t o r s .  To meet p r e s e n t  o m i s s i o n  a t a n -  

. 

,; . . 
. .  . .  

. .  d a r d s ,  t h e  A u t h o r i t y ,  f e e l s  t h a t  over  and . .  under  f i r a  o l r  

C O n t r O b  B f L y o s h . c o l l a c f o r  (90; off ic ianzy)  and  mot2rt.d 

fosd a m  o s s e n t l a l . ,  . 

. .  

L . 5. Burned 1n .Wl~wsm Wa3t.T) 'Burner - 21,500 t o n s / y e a r  is b z l n g  l n c l n -  

e r a t e d  I n  f o u r  b u r n a r s ,  nor12 o f  whfch a r e  a b l e  t o  c c n p l y  

w l t h  S o c t l o n  13-010 o f  t h ?  R u ~ E ~  o f  t h e  A u t h o r i t y .  Par- 

t l c u l a t o  103s 1s c a s u a l l y , e a t l n a t s d  a t  10;: of t h z  t o t a l  

s a n d a r d c j t  du;.:?rd i n t o  t h 3  ul~s:!n wz-?tn burn-"', bu: 

l o s s e s  c o u l d  c a z i l y  be tm t o  t t l r z z  t i r a 3 ?  this f i C I U 7 3 .  

1 
. .  

.. 



Owners 2ave a g r e e d  t o  d i s c o n t i n u e  b u r n i n g  s a n d e r d u s t  

i n h e  f o u r  b u r n e r s  w i t h i n  a y e a r .  . 

6 .  ' F i r e d  i n  S p e c i f i c a l l y  Des igned  S t e a n  B o i l e r s  - One 40 ton /day  

i 

b o i l e r  is  p r e s e n t l y  o p e r a t e d  i n  a p a r t i c l e b o a r d  p l a n t .  

fqu ' ipped  w i t h  a r n u l t i c l o n e  c i n d e r  c o l l e c t o r ,  f l u e  g a s  

is u t i l i z e d  i n  a r o t a r y  k i l n .  Three  mills which  

p r e s e n t l y  use wigwam w a s t e  b u r n e r s  a re  c o n s i d e r i n g  

t h e  p o s s i b i l i t y  o f  u t i l i z i n g  t h i s  h e a t  i n  t h e i r  v e n e e r  

d r y e r s .  

t o  one  i n c h  in d i a m e t e r .  

r u n n i n g  s t a c k  tes ts  o n  t h i s  u n i t  t o  o b t a i n  a d d i t i o n a l  

d a t a  needed  t o  r e v i e w  s a n d s r d u s t  b o i l e r  p l a n s .  

T h i s  t y p e  o f  b o i l e r  c a n  h a n d l e  wood waste u p  

The A u t h o r i t y  p l a n s  on . 

. .. 

c 
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