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ABSTRACT 

I n  1984, the  Environmental   Protect ion  Service,   Paci f ic   Region, 

undertook a p l a n t   i n v e n t o r y  and  rev iew  of  wood p r o t e c t i o n   f a c i l i t i e s   i n  

B r i t i s h  Columbia to   de te rm ine   i ndus t r y ' s   comp l iance   w i th  a code o f   p r a c t i c e  

pub l i shed by  Environment Canada and the  B.C. M i n i s t r y   o f   E n v i r o n m e n t   i n  1983. 

The purpose o f   t h e   r e v i e w  was t o   e s t a b l i s h   p r i o r i t y   s i t e s   f o r   r e m e d i a l  

ac t ions ,  t o  i den t i f y   spec i f i c   po ten t i a l   sou rces   o f   an t i - saps ta in   chemica l  

re lease  to   the   env i ronment ,  and t o   i d e n t i f y  use   o f   a l t e rna te   an t i - saps ta in  

chemical s and  opera ti ona l   p rac t ices  . 
Seventy-seven p l   a n t s  (sawmi 11 s and 1  umber expor t   t e rm ina l  s )  

repo r ted   use   o f   ch lo rophena tes   f o r  wood p r o t e c t i o n .  Seven p l a n t s   u s e d   a l t e r -  

na t ive   chemica ls  (TCMTB, PQ-8, cedar   ex t rac t ) ,   four   p lan ts   used  sur face  wax 

t reatments  on ly ,  and s i x teen   p lan ts  were c losed   a t   t he   t ime   o f   t he   su rvey .  

The number o f  m i l l s   u s i n g   d i p t a n k s   d e c l i n e d  between 1982 and  1985 w i t h   t h e  

1 a r g e s t   r e d u c t i o n   o c c u r r i n g   w i t h   d r i v e - i n   d i p   t a n k s .  However, t he re  was a 

47% i n c r e a s e   i n   t h e  number o f   m i l l s   u s i n g   s p r a y  systems  between  1982  and 

1985. 
Most m i l l s  had i n s t a l l e d   c o n t a i n m e n t  and recyc le   sys tems   i n   m ix  

rooms,  on sp ray   un i t s  and i n   d i p  tank  drip  areas.  Most  chemical  storage 

areas  were a1 so contained  and  covered. However, many d ip   t anks  and  1  umber 
dr ip  areas  were  uncovered and few mills provided  covered f i n a l  s t o r a g e   f o r  

t he i r   t r ea ted   l umber .  The average compl i a n c e   w i t h   a l l  code  recommendations 

was 70%. 

Chlorophenate-contaminated woodwastes  and  sludges  were  most o f t e n  

d isposed  by   inc inera t ion .  Volumes o f   these  was tes   cou ld   no t  be accu ra te l y  

ca l cu la ted   f rom  the   i n fo rma t ion   co l l ec ted   i n   t he   su rvey .  

Most   ch lo rophenate   sp i l l s   recorded by EPS between  1972  and  1986 

i n v o l v e d   d i p   t a n k   f a c i l i t i e s  (25 o u t   o f  33 m a j o r   i n c i d e n t s ) .  A few s p i l l s  

have r e s u l t e d   i n   f i s h   k i l l s  and extensive  remedial   measures  were  required  to 

clean-up  two  major  chlorophenate  releases  into  the  environment. 



RESUME 

Le  Serv ice de  1 a p r o t e c t i o n  de  1 'envi  ronnement,  region du 
Paci   f ique,   ent reprenai  t en  1984 de f a i   r e  un  re1  eve e t  un examen sur   p lace  des 
Gstabl i ssements de p rese rva t i on  du b o i s  en  Colombie-Bri  tanni que a f i  n 
d ' g t a b l i r  dans q u e l l e  mesure l ' i n d u s t r i e   o b s e r v a i t   l e  Code  de bonne p r a t i q u e  
pub1 i 6  en 1983 par  Environnement Canada e t   l e   m i n i   s t i i r e  de 1 'Environnement de 
1  a C .-B. L'examen  avai t pour   ob je t  de determiner 1 es  endroi t s  oij des mesures 
cor rec t ives   deva ien t   Gt re   app l iquees  en p r i o r i t e ,   d ' 6 t a b l i r  avec e x a c t i t u d e  
les  sources  poss i   b les de deversement  dans 1 'environnement de p r o d u i   t s  
chimiques  contre l a   d G c o l o r a t i o n  de l ' a u b i e r   e t  de r e l e v e r   l e s  cas  d'emploi 
d 'au t res   p rodu i t s  ou d 'autres  proc6des  pour  combattre l a   d G c o l o r a t i o n  de 
1 'aub ie r .  

Dans so i   xan te-d ix -sept   (77)   us i  nes ( s c i e r i e s   e t   d e p 6 t s  de b o i s  de 
c o n s t r u c t i o n   d e s t i n e  2 l ' e x p o r t a t i o n ) ,  on a r e v 6 1 6   f a i r e   u s a g e  de 
chlorophenates  pour 1  a p rese rva t i on  du bois .  Dans sept  ( 7 )  usines, on 
empl oya i  t des p rodu i   t s   ch im iques  de rempl  acement (TCMTB, PQ-8, e x t r a i  t de 
cedre);  dans quat re  ( 4 )  aut res ,  on  se l i m i t a i t  2 des a p p l i c a t i o n s  de c i r e  en 
sur face   tand i  s que se ize  (16) us ines  e ta ient   fermees au moment  de 1 'enqugte. 
E n t r e   1 9 8 2   e t   1 9 8 5 ,  1  e nombre   d 'us ines  oij on  empl o y a i  t l e s   c u v e s  
d ' impregnat ion  a baiss6, l a   r e d u c t i o n   l a   p l u s   n o t a b l e  se f a i s a n t   s e n t i r  du 
c6 t6  des cuves  d ' impregnat ion 2 rampe d'acci is.  Par  contre, l e  nombre 
d 'us ines  oij on employai t  des d i s p o s i t i f s  de vapor i sa t i on  a  augmente,  au cours 
de c e t t e  mihe  periode, de 47 p. 100. 

Dans 1 a p l   u p a r t  des u s i  nes, on avai  t i n s t a l  16 des  syst5mes de 
r e t e n t i  on e t  de recyc l  age  dans l e s   s a l   l e s  de $1 ange, s u r   l e s   d i   s p o s i  ti f s  de 
v a p o r i s a t i o n   e t  dans l e s   l i e u x  de sechage du b o i s   s o r t i  des cuves 
d ' impregnat ion.  De meme, l a   p l u p a r t  des locaux  d 'entreposage des p r o d u i t s  
chimiques  Gtaient i l ' gp reuve  des f u i t e s   e t   i i t a i e n t   r e c o u v e r t s .   I 1  y a v a i t  
t o u t e f o i s  un  grand nombre de cuves   d ' impregnat ion   e t  de postes de sechage du 
b o i s  d 'oeuv re   qu i   n ' e ta ien t   pas   couve r t s   e t   seu les   que l  ques us ines  
d i sposa ien t   d 'un   b i t imen t   d 'en t reposage   pou r   me t t re   l e   bo i s  de c o n s t r u c t i o n  
t r a i t e .  En moyenne, l e s  recommandations du Code sont   appl iquees i 70 p. 
100. 

L e s   d e c h e t s   d e   b o i s   e t   l e s   d 6 p 6 t s  de  cuve  contarnines  au 
ch lo rophena te   e ta ien t ,   l e   p lus   souven t ,   i nc in6 r6s ;   l es  donnees r e c u e i l l i e s  au 
cours de 1 'enqugte ne permet tent   cependant   pas  d 'e tab l i r   preec isement   leur  
vo l  ume. 

L a   p l u p a r t  des deversements de chloroph6nate  consign&  par l e  SPE 
e n t r e  1972 e t  1986 provenaient  de cuves  d' imprggnation  (dans 25 cas  graves 
sur  33 1; dans quel ques  cas, il y a eu d e s t r u c t i o n  de poi  ssons e t  i 1  a fa1 1  u 
appl   iquer   d '   impor tantes mesures c o r r e c t i v e s   p o u r   n e t t o y e r  deux deversements 
impor tants  de chl  orophenate. 
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CONCLUSIONS 

1. Since 1982 the re  has  been a t r e n d   t o   i n s t a l l   s p r a y   t r e a t m e n t   f a c i  1 i t i e s  

a t  new o r  upgraded wood p r o t e c t i o n   o p e r a t i o n s   i n   B r i t i s h  Columbia. The 

use o f   d i p   t a n k s   i s   d e c l i n i n g   w i t h   t h e   l a r g e s t   r e d u c t i o n   o c c u r r i n g   w i t h  

d r i v e - i n   d i p   t a n k s .  

2.  Containment and recyc le  systems  have  been  insta l led i n  most wood 

p r o t e c t i o n   o p e r a t i o n s .   S p r a y   f a c i l i t i e s   a p p e a r   t o  be much less   p rone   t o  

c h e m i c a l   r e l e a s e s   t h a n   d i p   f a c i l i t i e s .  Many d ip   tanks   and  lumber   d r ip  

areas  were  uncovered  making  these f a c i l i t i e s   p r o n e  t o  f l o o d i n g   d u r i n g  

heavy r a i   n f a l l   p e r i o d s .  

3. Very  few mil 1 s h a v e   p r o v i d e d   c o v e r e d   f i n a l   s t o r a g e   f o r   t h e i r  

an t i - saps ta in   t rea ted   l umber .   Th i s  may r e s u l t   i n   l o w - l e v e l   r e l e a s e s   o f  

wood pro tec t ion   chemica ls   in to   the   env i ronment .  

4. The m a j o r i t y   o f   m i l l s   u s i n g   c h l o r o p h e n a t e s   f o r  wood p ro tec t i on   d i spose   o f  

contaminated wood waste  and  s ludge  by  incinerat ion.  

5. The m a j o r i t y   o f   m i l l s   c o n t i n u e   t o  use  ch lorophenates  for  wood p r o t e c t i o n .  
However, a few mills are using alternative chemicals and considerable 

research i s  underway t o   f u r t h e r   t e s t  and pe r fec t   t hese  a1 t e r n a t i v e s   f o r  

s a p s t a i n   c o n t r o l .  
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1 INTRODUCTION 

A 1978 study  under taken  for   the  Envi ronmenta l   Protect ion  Serv ice 

(EPS) i d e n t i f i e d   r e l e a s e s   o f   c h l o r o p h e n a t e s   f r o m  wood p ro tec t i on1   ope ra t i ons  

i n   t h e   F r a s e r   R i v e r   e s t u a r y  and on the  southern  east   coast   o f   Vancouver  

Is land  (Envi ronment  Canada, 1979). I n  1979 EPS P a c i f i c  Region  formed a 

work ing  group  wi th   the Waste Management Branch o f   t h e  B.C. M i n i s t r y   o f  

Environment to   s tudy   the   use   o f   c t i lo rophenate   fung ic ides  as a n t i - s a p s t a i n  

agents i n   t h e   f o r e s t   p r o d u c t s   i n d u s t r y .  The ob jec t i ves   o f   t he   work ing   g roup  

were t o   d e f i n e   b e s t   p r a c t i c a b l e   t e c h n o l o g y  (BPT) f o r   t h e  use o f   ch lo rophenate  

so lut ions,   develop a code o f  good p r a c t i c e   f o r  wood p ro tec t i on   ope ra t i ons ,  

recommend d isposa l   p rac t ices   fo r   was tes   con taminated   w i th   ch lo rophenates ,  and 

develop a p r i o r i t y   l i s t   o f   p l a n t s   f o r   i m p l e m e n t a t i o n   o f  BPT and  the  code o f  

p r a c t i c e .  To meet  these  object ives a c o n t r a c t   s t u d y  was undertaken i n  

1980/81 t o  assess wood p r o t e c t i o n  systems  used i n  the   f o res t   p roduc ts  

i ndus t r y ,  and u l t i m a t e l y   t o   p r e p a r e  a f i r s t   d r a f t   o f  a code o f  good p r a c t i c e  

tha t   fo rmal ly   expressed  des ign   fea tures  and opera t i ng   p rac t i ces   t o   reduce   o r  

e l im ina te   re lease  o f   ch lo rophenates   in to   the   env i ronment   (Konasewich   e t  a l .  
1981 1. 

I n  1981  the  working  group was r e - s t r u c t u r e d   i n t o  a task   fo rce  and 

rep resen ta t i on  expanded t o   i n c l u d e   t h e   f o r e s t   p r o d u c t s   i n d u s t r y  and unions, 

and other  government  agencies  including  the  Workers'  Compensation  Board. 
Fol  l ow ing   rev iew  o f  two f u r t h e r  d r a f t s  by the  task  force,  t he  code o f  

p r a c t i c e  was p u b l i s h e d   i n  December,  1983 (Environment Canada, B.C. M i n i s t r y  

o f  Environment,  1983). The code o f   p r a c t i c e  (pub1  ished as "Chlorophenate 

Wood Protection-Recommendations f o r  Design  and  Operation")  out1  ined  general 

p r a c t i c e s   a t  wood p r o t e c t i o n   o p e r a t i o n s  and prov ided  reconmendat ions  for  mill 

d e s i g n   f e a t u r e s   a n d   o p e r a t i n g   p r a c t i c e s ,   t r a n s p o r t a t i o n   o f  

chlorophenate-containing mater ia ls ,   d isposa l   o f   was tes ,  and s p i l l   c o n t i n g e n c y  

p lanning.  

1Wood p r o t e c t i o n   r e f e r s   t o   s u r f a c e   t r e a t m e n t s   o f   f r e s h l y   c u t   l u m b e r  with a 
chemical  agent to   p revent   g rowth  o f  sapsta in  and mould  fungi .  Sodium t e t r a -  
and  penta-chlorophenate  are  the  most commonly used  chemical  agents i n  
B r i t i s h  Columbia. 
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I n  1984 t h e   C o u n c i l   o f   F o r e s t   I n d u s t r i e s   o f  B.C. conducted a s e r i e s  

o f  s e m i n a r s   w i t h   t h e i r  member companies t o   r e v i e w   t h e   c o n t e n t s   o f   t h e  code 

and t o  promote i t s   a d o p t i o n   f o r   c o n s t r u c t i o n   o f  new  wood p r o t e c t i o n  

f a c i l i t i e s  and f o r   t h e   u p g r a d i n g   o f   e x i s t i n g  systems. EPS a s s i s t e d   w i t h  

these  seminars  and  also  undertook a p l a n t   i n v e n t o r y   u p d a t e   o f  wood p r o t e c t i o n  

f a c i l i t i e s   i n   B r i t i s h  Columbia to   de te rm ine   i ndus t r y ' s   comp l iance   w i th   t he  

code's  recommendations i n  1984. 

1.1 Industry  Operations  Questionnaire and Review 
The purpose o f   t h e   p l a n t   i n v e n t o r y   u p d a t e  was to   de termine  

an t i -saps ta in   chemica l   use   pa t te rns  and t r e n d s   o r  improvements  since  the  1981 

review. The update a1 so will s e r v e   t o   e s t a b l   i s h   p r i o r i t y   s i t e s   f o r   r e m e d i a l  

a c t i o n s ,   t o   i d e n t i f y   s p e c i f i c   p o t e n t i a l   s o u r c e s   o f   a n t i - s a p s t a i n   c h e m i c a l  
release to the environment, and t o  identify use o f  alternate  anti-sapstain 
chemical s and opera t i ona l   p rac t i ces .  

An indus t r y   ope ra t i ons   ques t i onna i re  was sent   to   sawmi l l s ,   p laner  

mi l l s ,   remanufac turers ,  and  lumber  export   terminals  (see  Appendix I ) .  
I n f o r m a t i o n  was a lso   ob ta ined  f rom  the  B.C. Waste Management Branch,  the 

C o u n c i l   o f   F o r e s t   I n d u s t r i e s ,  and  from EPS f i l e s ,   r e p o r t s ,  and s i t e   i n s p e c -  

t ions.   Twenty-e ight  (28) m i l l s  had p r e v i o u s l y  been inspected  by EPS. 

I n fo rma t ion   co l l ec ted   f rom  these   i nspec t i ons  was used t o   v e r i f y   q u e s t i o n n a i r e  

responses .   Suppor t   fo r   the   p lan t   rev iew was obta ined  f rom  both  the  Counci l  

o f   F o r e s t   I n d u s t r i e s   o f  B.C. and the  Car iboo Lumber Manufacturers   Associat ion 

who i n f o r m e d   t h e i r  members o f   t he   f o r thcoming   ques t i onna i re .  

I 

mi 
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2 WOOD PROTECTION FACILITY UPDATE (1984) 

An es t imated 100 f a c i l i t i e s   i n   B r i t i s h  Columbia  used  ant i -sapstain 

chemicals  f rom 1978 t o  1985. Quest ionna i res  were m a i l e d   i n   A u g u s t  1984 t o  89 

c u r r e n t   u s e r s   o f   a n t i - s a p s t a i n   c h e m i c a l s   o f   w h i c h  83  were  completed  and 

r e t u r n e d   t o  EPS. Seventy-seven  (77)   p lants   ind icated  use  o f   ch lorophenates 

f o r  wood p r o t e c t i o n   ( s i x  mil 1 s d id   no t   adequate ly   comple te   the   ques t ionna i re  

reduc ing   use fu l   responses   t o   71   m i l l s ) .  Seven p l a n t s   i n d i c a t e d   u s e   o f   a l t e r -  

na t ive   chemica l  s ( f o u r   p l a n t s  were a1 so us ing   ch lo rophenates) ,  and f o u r  

p l a n t s  were  using  surface wax t reatments  on ly .   S ix teen  (16)   p lants   had 

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

survey.  These  numbers p rov ide  a reasonab ly   accura te   account ing   o f  wood 

p r o t e c t i o n   f a c i l i t i e s   f o r  1984  and  1985. However, t h e  numbers o f   m i l l s   u s i n g  
ch lo rophenates   o r  a1 t e r n a t i v e s  may i n c r e a s e   f r o m   r e - a c t i v a t i o n   o f   c l o s e d  

p l a n t s ,   o r   f r o m   a d d i t i o n   o f   a n t i - s a p s t a i n   c h e m i c a l s   t o  wax t reatments.  

F igu re  1 shows t h e   l o c a t i o n s   o f  wood p r o t e c t i o n   f a c i l i t i e s   i n   B r i t i s h  

Columbia f o r  1985. 

The quest ionnaire  survey  (Appendix I )  reques ted   genera l   in fo rmat ion  

on t h e   m i l l ' s   p r o c e s s  and wood p ro tec t i on   ope ra t i ons ,   i n fo rma t ion  on 

concentrated  chlorophenate  chemical   storage  and hand1 i n g ,   d e t a i l  s on d i p  and 

spray f a c i l i t i e s   p e r t a i n i n g   t o   t h e  recommendations i n   t h e  code o f   p r a c t i c e ,  

and  in fo rmat ion  on waste  generat ion  and  d isposal   pract ices.  The data 
generated  from  the  survey  provided an inventory  of  chemical  usage and 

o p e r a t i o n a l   a n d   w a s t e   d i s p o s a l   p r a c t i c e s   f o r   t h e   m a j o r i t y   o f  wood p r o t e c t i o n  

o p e r a t i o n s   i n   B r i t i s h  Columbia. 

2.1 

2.1.1 
1,186,000 

General   Informat ion  on Wood P r o t e c t i o n   F a c i l  i t i e s  

Chemical Use P a t t e r n s .   F i f t y - o n e   ( 5 1 )   m i l l s   r e p o r t e d  usage o f  

l i t r e s   o f   c o n c e n t r a t e d   c h l o r o p h e n a t e   s o l u t i o n s   i n  1982 rep resen t ing  
approx imate ly  291,600 k i l o g r a m s   o f   t e t r a -  and  penta-ch lorophenate  act ive 

i n g r e d i e n t s .   I n   1 9 8 3 ,   s i x t y - t w o   ( 6 2 )   m i l l s   r e p o r t e d   u s a g e   o f  

1,525,000  1 i t r e s   o f   c o n c e n t r a t e d   c h l o r o p h e n a t e   s o l u t i o n s   r e p r e s e n t i n g  

approx imate ly  374,800 k i l o g r a m s   o f   t e t r a -  and  penta-ch lorophenate  act ive 
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i ng red ien ts .  Some wood p r o t e c t i o n   o p e r a t i o n s   d i d   n o t   p r o v i d e   d a t a  on ch lo ro -  

phenate  consumption,  however,  the  amounts  quoted f o r  1983 represent  

approximately 80% o f   t h e   a c t u a l  amounts s o l d   i n   B r i t i s h  Columbia  (Environment 

Canada, A g r i c u l   t u r e  Canada, 1984 1. 
A t  the   t ime  o f   the   survey ,   f i ve   ma jor   commerc ia l   ch lo rophenate  

products  were  used i n  B.C. wood p ro tec t i on   ope ra t i ons .  Van Waters  and 

Rogers'  "Woodbri  te-24",  Diachem' s "Diatox",  and  Alchem' s "4135" were  used a t  

b o t h   d i p  and  spray f a c i l i t i e s  and are  waxless  formulat ions.   Walker   Brothers '  

"Woodsheath"  and  "Seabri te "   a re   fo rmula ted  as wax solut ions  and  are  used 

a l m o s t   e x c l u s i v e l y   a t   s p r a y   f a c i l i t i e s .   I n  1985, a m a j o r   s u p p l i e r   o f  

ch lo rophenates   to   the  B.C. market  (Reichhold  Chemicals  Inc.  o f  Tacoma, Wa.) 

ceased  operations. However,  a new chlorophenate  supply was secured  from  the 

Rhone-Poul enc Co. o f  F rance  w i th  May and Baker   L td.   o f  Mi s s i  ssauga,  Ont. 

a c t i n g  as Canadian  sales  and d i s t r i b u t i o n  agents. 

Four mill s repo r ted   use   o f  Mi t r o l  I s  "PQ-8" as an a1 t e r n a t i v e   t o  

chlorophenates.  These m i l l s  used 20,400 l i t r e s   o f   c o n c e n t r a t e d   s o l u t i o n   i n  

1982 and 9860 l i t r e s   i n  1983. Two m i l l s   r e p o r t e d  use o f   C l o v e r d a l e   F a i n t  and 

Paper 's  "Woodblok 30" (TCMTB). A t o t a l   o f  2754 li t r e s   o f   t h i s  chemical was 

used i n  1983. The o t h e r   u s e r   o f  TCMTB f o u n d   t h e   m a t e r i a l   t o   b e  

unsat is factory   and  swi tched  to   ch lorophenates i n  December, 1984. F i n a l l y ,  

one mill repor ted  use o f  a cedar   ex t rac t   wh ich  had  been  developed i n - p l a n t  as 

an a1 te rna t i ve   t o   ch lo rophena tes .  Rough lumber  has been t r e a t e d   w i t h   c e d a r  
ex t rac t   s ince   January  1982. The company has a p p l i e d   t o   A g r i c u l t u r e  Canada 

f o r   r e g i s t r a t i o n   o f   t h e   e x t r a c t   f o r  use on planed  lumber. 

P r e s e n t l y ,   t h e   u s e   o f   a l t e r n a t i v e   c h e m i c a l s   f o r  wood p r o t e c t i o n   i s  

minor  compared t o   t h e  use o f   ch lo rophenates .  However, the  Lumber 

Ant i -sapstain  Advisory  Sub-commit tee  of   the  Counci l   of   Forest   Industr ies will 
review  progress on the  development  and t e s t i n g  of a1 ternate  chemical  s ,  and 

de te rm ine   t he   reg i s t ra t i on   p rocedures   f o r   t hese   p roduc ts   w i th   Ag r i cu l tu re  

Canada.  The o b j e c t i v e   i s   t o   p r o c u r e   t h e   r e g i s t r a t i o n   o f   a l t e r n a t i v e s   t h a t  

a re   accep tab le   f o r   p ro tec t i ng  1  umber from  mould  and  sapstai n a t tack ,  and t h a t  

have a lower   env i ronmenta l   and  potent ia l  human heal th   impact   than  the 

chl  orophenates. 



- 6 -  

2.1.2 Types o f  Wood Protection Treatment Facilities. Table 1 shows 

t h e   t y p e s   o f   d i p  and spray f a c i l i t i e s  used a t  B.C. wood p r o t e c t i o n   o p e r a t i o n s  

between  1982  and  1985. The number o f   d i p   t a n k s  has dec l   ined   over   the   las t  

t h r e e   y e a r s   w i t h   t h e   l a r g e s t   r e d u c t i o n   ( 5 8 % )   o c c u r r i n g   w i t h   d r i v e - i n   d i p  

tanks.  There  has a1 so been a co r respond ing   dec l i ne   i n   t he  number o f  mi 11 s 

us ing   d ip   tanks .  However, t he re  was a t r e n d   t o w a r d   t h e   i n s t a l l a t i o n   o f   a u t o -  
mat ic   e leva tor   d ipp ing   sys tems  ins ide   roo fed  and h e a t e d   b u i l d i n g s   a t  new or 
upgraded mil 1 s which  opted  for  a d i p p i n g  system. 

The r e d u c t i o n   i n   d r i v e - i n ,   f o r k - l i f t ,  and sor t ing-cha in   d ip   tanks  

p r o b a b l y   r e f l e c t s  a p re fe rence   f o r   sp ray   app l i ca t i on  and automated  elevator 

d i p  systems i n  new or  upgraded mil 1 s. The a v a i l   a b i  1 i ty o f   c ross -cha i  n spray 

systems  has a1 so a l lowed  fo r   spray   t rea tment   o f   rough 1 umber i n   p l a c e   o f  

t r a d i t i o n a l   d i p   t r e a t m e n t .   S o r t i n g   c h a i n   d i p   t a n k s   a r e   i n e f f i c i e n t  and 

c o n s e q u e n t l y   t h e i r  use w i  11 p r o b a b l y   c o n t i n u e   t o   d e c l   i n e   i n   t h e   f u t u r e .  
D r i v e - i n  and f o r k - l i f t   d i p   t a n k s  have t h e   g r e a t e s t   p o t e n t i a l   f o r   r e l e a s e   o f  

ch lorophenates  in to   the  env i ronment .  Many d r i v e - i n  and f o r k - l i f t   f a c i l i t i e s  

a re   loca ted   near   f i sh-bear ing   water   bod ies  so t h e   r e d u c t i o n   i n   t h e  numbers o f  

these  fac i  1 i t i e s   i s   f o r t u i t o u s  indeed. 

There was a 47% i n c r e a s e   i n   b o t h   t h e  numbers o f  sp ray   un i t s  and 

mi 11 s using  spray  systems  between  1982  and 1985  (Tab1 e 1). Th is   inc rease was 

apparent ly  due t o  overseas  lumber  buyers' demand f o r   a n t i - s a p s t a i n   t r e a t e d  

lumber.  Most  spray  systems  use wax w i t h   t h e   c h l o r o p h e n a t e   s o l u t i o n s   f o r  

t rea t i ng   i nd i v idua l   p ieces   o f   p laned   l umber .  Many o f  t he  new s p r a y   u n i t s   i n  

m i l l s  wi th no p r e v i o u s   l u m b e r   t r e a t i n g   f a c i l i t i e s   a r e   l o c a t e d   p r i o r   t o   t h e  

lumber   grading  s ta t ions.  Many sp ray   un i t s   a re  a1 so l o c a t e d   p r i o r   t o   t h e  

f i n a l   t r i m - s a w i n g   s t a t i o n .  These lumber  tr immings  are a source   o f  

chl  orophenate-contami  nated wood waste. However, some m i  11 s can c o n t r o l   t h e  

produc t ion   o f   spray- t rea ted   lumber   thus   reduc ing   the  amount o f   con taminated  

wood waste.   Others  are  designed  to  t reat   a l l   lumber  product ion.  

2.2 Chemical  Handling and Containment  Procedures a t  Wood Protection 
Facilities 
Table 2 summarizes  the  chemical  handling  and  containment  procedures 

a t  74 mill s us ing  ch lorophenates  or  a1 te rna t i ves .  The types  o f   procedures 

I 
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l is ted i n  Table 2 are taken from recommendations i n  the chlorophenate code of 
practice. The average compl iance w i t h  a1 1 procedures a t  the 74 mil 1 s was 
70%. 

Concentrated  chemicals were stored i n  covered and dyked areas a t  
most mill s i tes .  However, fac i l i t i es  w i t h  dip  tanks had a higher  incidence 
of uncovered storage of chemical concentrates. Spray systems a t  most mills 
had aerosol  control and provisions  for  collection and recycling of oversyray 
t o  mix or  spray units. New spray units have demisters  or  scrubbers  for 
aerosol control. 01 der units exhaust  aerosol s t o  the cyclone  chip transport. 
Mixrooms also had provisions  for  spill containment and chemical collection 
and recycl i n g  . 

Many d i p  tanks and lumber drip  areas were uncovered making  these 
fac i l i t i es  prone t o  f l o o d i n g  during heavy r a i n f a l l  periods. However,  most 
dripping  areas were dyked, curbed,  or  sloped  for  recycle of  drippage back 
i n t o  the d i p  tanks. Very few mills provided  covered f i n a l  storage  for  their 
anti-sapstain  treated lumber. Leaching from treated lumber i n  storage  yards 
i s  suspected  as a source of low-level releases of wood protection chemical s 
i n t o  the  environment.  Figure 2 shows two examples of covered storage. Such 
facil i t ies  are very uncommon a t  th is  time. Many storage  yards  are a1 so 
unpaved w h i c h  may result i n  localized soil contamination from stored lumber. 

Most mills  reported they have detailed wood protection chemical 
hand1 ing  procedures and spill contingency  plans. These plans have not  been 
reviewed i n  detail by EPS b u t  i t  i s  assumed t h a t  they generally provide good 
information on chemical h a n d l i n g  and spil l  clean-up  procedures. 

The information i n  Table 2 was expanded i n  Table 3 t o  compare 
chemical h a n d l i n g  and containment  procedures a t  i n d i v i d u a l  d i p  treatment 
versus  spray  treatment fac i l i t i es  i n  British Columbia. Table 3 again  shows 
the  generally lower degree of compliance w i t h  code  recommendations a t  d i p  
t h a n  a t  spra.y treatment fac i l i t i es .  Drive-in and fork- l i f t  d i p  tanks a t  some 
mills  require a number of remedial measures  such as  providing  cover  for 
chemical storage, d i p  tanks, and d r i p  areas. However, because of the 
potential  for  spreading  contamination t o  drip and storage  areas  via lumber 
transport  vehicles, upgrading of these fac i l i t i es  may n o t  achieve a 
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FIGURE 2 EXAMPLES OF COVERED  STORAGE OF ANTI-SAPSTAIN  TREATED LUMBER 
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commensurate reduction i n  chemical releases t o  the environrnent. Roof ing  of  
lumber storage  areas a n d  dip  tanks would appear t o  be essential  if continued 
use o f  these fac i l i t i es  occurs  in areas  subject t o  heavy rainfall .  Autornatic 
elevator  dip systems have m u c h  better techno1 ogies t o  recover a n d  recycle 
anti-sapstain  solutions a n d  most inills with these fac i l i t i es  have good 

storage and containnent  procedures. Upgrading of  some i11i 1 1  s using elevator 
dip  s.ystens may be required b y  covering  dip  tanks and drip  areas. 

Most spray faci 1 i t i es  have good hand1 iny,  storage, a n d  coritai nment 
procedures. A fer/ mil 1 s may require covered  chemical storage, and  paving of  
some 1 umber storage  areas may a1 so be desirable. 

Tab1 e 2 indicates t h a t  on ly  8'% o f  sawmi 1 1  s and  1 umber export 
terminals have covered final  storage o f  treated lumber. As noted ear l ier ,  
uncovered 1 umber storage i s  suspected as a source o f  low-level re1 eases of 
chlorophenates into the environment. Yowever, the cost o f  providing covered 
storage can be high a n d  this recommendation  remains a controversi a1 t o p i c  
with the forest products industry. EPS and the B . C .  !dinistry o f  Environment 
will  undertake a study in 1986 t o  better  define stormwater contamination a t  
selected  mills. Releases of chlorophenates i n  stormwater will be  compared a t  
selected  dip a n d  spray fac i l i t i es  wi.th and  without covered storage o f  
1 umber. 

Table 4 shows chemical handling and containment procedures a t  23 

wood protection  facilities in  the lower Fraser Valley and vicinity. 
Maintenance o f  high  water qual  i t.y in the lower Fraser Ki ver and estuary i s  a 
high priority  for b o t h  Environment Canada and  3.C. Ministry of Environment. 
Review of lower Fraser wood protection  operations i s  planned for 1986. 

The average compliance  with a l l  code procedures a t  the 23 mills was 
71%. This was similar t o  the average for all  reporting  mills. Procedures a t  
lower Fraser  dip t a n k  fac i l i t i es  Nere generally  better t h a n  for d i p  tank  
fac i l i t i es  i n  the province as a whole. FJlost lumber storage  ar2as were 
uncovered ( o n l y  one 1 umber export terminal provided partial covered storage), 
a n d  many nil 1 s did n o t  have covered drip  areas or paved 1 umber storage. The 

percentages of mil 1 s w i t h  spill plans a n d  chemical hand1  ing procedures were 
a1 so bel ow the  percentages  for a1 1 reporting [nil 1 s in  the  province. 
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nm 
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2.3 Fa te  o f  Contaminated  By-Products  and  Wastes a t  Wood Protec t ion  

F a c i l i t i e s  

Table 5 summarizes i n fo rma t ion   p rov ided  on the  fa te   o f   contarn indted 

by-products and wastes a t  wood p r o t e c t i o n   f a c i l i t i e s .  Most m i l l s   r e p o r t e d  

t h a t  up t o  1% o f   t h e i r   t o t a l   p r o d u c t i o n   o f  wood wastes  (chips,   hogfuel ,  

sawdust,  shavings)  were  contaminated  with  chlorophenates. The contamindt ion 

p r o b a b l y   a r i s e s   i n  most  cases  from  the  tr immings and shav ings   o f   t rea ted  

rough 1 umber i n   p l  aner m i  11 s .  The vol  umes of   these  contarni  na ted wood wastes 

c o u l d   n o t  be  est imated  f rom  the  quest ionnaire  responses. However, t h e  

volumes may be s u b s t a n t i a l   i n  some instances. 

I n  1982, EPS invest igated  ch lorophenate  Contaminat ion i n  wood 

wastes   o r ig ina t ing   f rom a t y p i c a l   p l a n e r m i l l   i n   t h e   l o w e r   m a i n l a n d   o f   B r i t i s h  

Columbia. Composi t e  samples o f   p laner   shav ings   co l   lec ted   f rom  the   end o f  an 

overhead  cyclone l i n e  had an average  concentrat ion o f  330 micrograms  to ta l  
ch lorophenols   per  gram o f  d ry  wood. However, grab  samples o f   p laner   shav ings  

c o l l e c t e d   f r o m   t h e   f l o o r   n e a r   t h e   p l a n e r  had an average  concentraton  of  776 

micrograms to ta l   ch lo ropheno l  s per  gram o f   d r y  wood. Composi t e  samples o f  

wood waste   (end  p ieces   and  ch ips)   co l lec ted   a t   the   t r immer   bad an  average 

concent ra t ion   o f   151  mic rograms  to ta l   ch lo ropheno ls   per  gram o f   d r y  wood. 

These wood w a s t e s   a r e   c l a s s i f i e d  as low- leve l   con taminated   so l id   was tes   in  

the  ch lorophenate wood p r o t e c t i o n  code o f   p r a c t i c e .  

Table 5 summarizes t h e   f a t e   o f  wood wastes a t  i3.C. sawmills.  Most 

chips  were  used as a r a w   m a t e r i a l   f o r   p u l p  and  paper mi l ls .   Hogfuel ,   sawdust  

and  shavings  were  e i ther  used  as  fuel  i n  power b o i l e r s ,  used as raw m a t e r i d l  s 
i n   p u l p  and paper  product ion,  o r  l a n d f i l l e d .  The burn ing   o f   ch lo rophenate  

Contaminated wood waste i n  power b o i l e r s   i s  recommended i n   t h e  code o f  

p rac t ice ,   p rov ided  su i tab le   tempera tures   a re   ach ieved.  A s t u d y   o f  

ch lo ropheno l   des t ruc t ion   dur ing   the   inc inera t ion   o f   con taminated  wood wastes 

i n  hogfuel  power b o i l e r s   i s   c u r r e n t l y  under   d iscuss ion   w i th   the  B.C. M i n i s t r y  

o f  Envi ronment ,   the  forest   products   indust ry ,   and  labour   un ions.  

The volume o f   d i p   t a n k  and  mix room sludges  generated by t i le 

indust ry   ranged  f rom 2 t o  22 cub ic   meters   per   year   a t  each mill genera t ing  

t h i s   t y p e   o f  waste.   This  est imate was based on i n fo rma t ion   f rom  on l y  seven 

mil 1 s. I t  was n o t   p o s s i b l e   t o   c a l c u l a t e  a t o t a l  volume  because o f   inadequate  
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responses i n  most o f   t h e   q u e s t i o n n a i r e s .   I n c i n e r a t i o n   i s   t h e  most cum tot^ 

d isposal   method  for   contaminated  s ludges  (Table 5 ) .  This  disposal  method i s  

g e n e r a l l y   n o t  recommended i n  the  code o f   p r a c t i c e  because o f   s i g n i f i c a n t  

unresolved  quest ions on the   fo rmat ion   o f   tox ic   combust ion   p roduc ts   dur ing   the  

i n c i n e r a t i o n   o f   c h l o r o p h e n a t e  compounds. 

A few wood p r o t e c t i o n   o p e r a t i o n s   r e p o r t e d   s a l e   o f  wood wastes t o  

farms  and  nurseries. One mill r e p o r t e d   s e l l i n g   h o g f g e l   t o   n u r s e r i e s  and 

fa rms,   th ree   o ther   m i l l s   repor ted   se l l ing   shav ings   to   fa rms  (one mill was 

a1 so  s e l l i n g   s h a v i n g s   f o r   u s e   i n   p a r t i c l e   b o a r d ) .  The l e v e l  s o f  

chlorophenates i n  these wood wastes  were unknown, b u t  any s d l e   o f  

Contaminated wood waste, e s p e c i a l l y   s h a v i n g s ,   t o   f a r m e r s   i s   o f   c o n c e r n .  

Most   sawmi l ls   and  lumber   expor t   terminals   repor ted  that   s tormwater  

runo f f   f r om 1 umber s to rage   ya rds   d i scha rged   i n to  a waterbody  (Table 5 ) .  As 

no ted   ear l ie r ,   con taminated   s to rm  runof f   i s   cons idered a low- leve l   source   o f  
ch lorophenols  t o  the  aquat ic   env i ronment .  EPS and  the B.C. M i n i s t r y   o f  

Environment will undertake a study i n  1986 t o   b e t t e r   d e f i n e   s t o r m w a t e r  

c o n t a m i n a t i o n   a t   s e l e c t e d   m i l l s .  

2.4 His tor ica l   Re leases  o f  Chl  orophenates i n t o   t h e   E n v i r o n m e n t  from 

Wood Pro tec t i on   Opera t i ons  
Appendix I 1  summarizes 33 s i g n i f i c a n t   c h l o r o p h e n a t e   r e l e a s e s   i n  

B r i t i s h  Columbia  recorded  by EPS between December 1972  and  January 1986. 

Many o t h e r   s p i l l  s have  been  recorded,  but  these  are  minor  compared to   t hose  

out1  ined  here.  The m a j o r i t y   o f   t h e s e   i n c i d e n t s   i n v o l v e d   d i p   t a n k   f a c i l i t i e s  

( 2 5  o u t   o f   t h e  33) .  O n l y   s i x   i n c i d e n t s   o c c u r r e d   w i t h   s p r a y   f a c i l i t i e s  and 

two i n c i d e n t s   i n v o l v e d   o t h e r   t y p e s   o f   r e l e a s e s .  

Ch lorophenate   re leases   f rom  d ip   tanks   invo lved  p rob lems  o f   over f low 

(15  i n c i d e n t s )  , yard  dra inage ( 9  i n c i d e n t s ) ,  and one i n c i d e n t   o f   l e a k a g e   t o  

ground  water. As n o t e d   e a r l i e r ,   d i p   t a n k   o v e r f l o w  has  been a major   p rob len  

a t   f a c i l i t i e s   w i t h   i n a d e q u a t e   c o n t a i n m e n t  and p r o t e c t i o n   f r o m  heavy r a i n f a l l ,  

p a r t i c u l a r l y   i n   c o a s t a l   a r e a s   o f   B r i t i s h  Columbia. Many of these same f a c i -  

l i t i e s   a l s o  have  had  drainage  problems  from  inadequate  containment o f   d r i p  

areas.  Drippage o f   concen t ra ted   ch lo rophena te   so lu t i ons   f rom  f resh ly - t rea ted  

l umber   f l owed   i n to   s to rm  d ra ins   wh ich   en te red   f i she r ies -sens i t i ve   wa te r  

bodies . 

Ir 
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I n  October  1978, a newly   cons t ruc ted   d ip   tank   a t  an Okanagan saw- 

mill leaked  thousands o f  l i t r e s  o f  a 1% ch lo rophena te   work ing   so lu t i on   t o  

groundwater. The m i  11 was 1 ocated on n a t i v e   I n d i a n  1 and  and the  1 eak 

p o t e n t i a l l y   t h r e a t e n e d   b o t h   c o n t a m i n a t i o n   o f   w e l l   w a t e r  and the Okanagan 

R i v e r   a d j a c e n t   t o   t h e  mill s i t e .  A t o t a l   o f  13.7 m i l l i o n   l i t r e s   o f  

groundwater was t r e a t e d   t o  remove the  chlorophenol  contamination. 

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

ma l func t i ons .   Over f l ow   o f  a r e c i r c u l a t i o n   t a n k   r e s u l t e d   i n  loss o f  

ch lo rophenate   so lu t ion   in to   the   g round and  contaminat ion   o f   sur face   runof f .  

A rup tu red   sp ray   l i ne   re leased   ch lo rophena te   so lu t i on   i n to   s to rm  ca tchbas ins .  

Chlorophenate  work ing  so lu t ion was l o s t   t o  a s to rm  d ra in   f rom a plugged  spray 

system's  v ibrat ing  screen.   Other   re leases  invo lved  acc idents   such as  leakage 

from a t o t e   t a n k   d u r i n g   t r a n s f e r  o f  concent ra ted   ch lo rophenate   so lu t ion ,  and 

the  stormwater a r e a   i n t o  pumping o u t  a c o l l e c t i o n  sump from a t rea tment  

discharge.  Most o f  these  re leases a t  spray  operat  

ove r f l ow   even ts   a t   d ip   ope ra t i ons .  

The chlorophenate  re1  ease  wi th  greatest  

occurred i n  March,  1984 when 41,000 1 i t r e s   o f  a 

i ons  were minor compared t o  

impact on the  environment 

two percent   ch lorophenate 

so lu t ion   en tered   Hy land Creek  and the  Serpent ine  River   f rom a storage  tank on 

t h e   p r o p e r t y   o f  a p a i n t  company i n  Surrey, B.C. Thousands o f  f i s h  were 

k i l l e d   i n   t h i s   i n c i d e n t .   A l t h o u g h   t h e   c h l o r o p h e n a t e   r e l e a s e   d i d   n o t   o c c u r   a t  

a s a w m i l l   o r   l u m b e r   e x p o r t   t e r m i n a l ,   t h e   i n c i d e n t   i s   i l l u s t r a t i v e  o f  the 
consequences o f  improper  storage o f  1 arge amounts o f  ch1 o r o p h e n a t e   s o l u t i o n .  

The tank was n o t  dyked t o   c o n t a i n  a 1 arge 1 i q u i  d re1  ease,  and  there was 

inadequate  secur i ty  on the  tank  drainage V a l  ves.  Sabotage  by  vandal s was the  

suspected  cause o f  the  chloroyhenate  release.  Extensive  remedial  measures 

were r e q u i r e d  t o  c l e a n - u p   t h i s   s p i l l   i n c i d e n t .  

2.5 Env i ronmen ta l   Mon i to r i ng   a t  Wood P r o t e c t i o n   F a c i l i t i e s  1977-1986 
Table 6 summarizes the   env i ronmenta l   mon i to r ing   s tud ies   tha t  have 

occurred i n  and a d j a c e n t   t o  wood p ro tec t i on   ope ra t i ons   t o   da te .   Su r face  

water  and  sediments  have  been  most  frequently  monitored a t   v a r i o u s  mill 

s i t e s .  Air samples  were taken by the  Workers'  Compensation  Board o f  B.C. t o  

determine  occupat ional   exposure  to  aerosols.   Very  few mill s i t e s  have been 

moni tored  for   potent ia l   groundwater   contaminat ion.  
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TABLE 6 SUMMARY OF ENVIRONMENTAL  MONITORING  FOR CHLOROPHENOLS 1977-1986 

YEAR 

1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1386 

NUMBER OF MILL S I T E S  AND MEDIA SAMPLEU 

Surface 
Wa t e r l  

1 
2 

10 
2 
2 
3 
9 
6 
I 

23 

Ground- 
water2 

Sediment3 

2 
10 

2 

1 
1 1 
1 5 

2 
1 

A i  r4 Aquat ic 
B i o t a  

10 

1 

13 

Dredge 
Spoi 1 s 

1 One a d d i t i o n a l  mill reported  annual  surface  water  sampling.  Surface  water 
sampling may  a1 so have  occurred a t   t h r e e   a d d i t i o n a l  mill s i t e s   b u t   d a t e s  
are unknown. 

2 One a d d i t i o n a l  mill reported  annual  groundwater  sampling,  Groundwater 
sampl i n g  may  a1 so have  occurred a t  one a d d i t i o n a l  mi 11 s i t e   b u t   d a t e   i s  
unknown. 

3 Sediment  sampling may  a1 so have  occurred a t   f o u r   a d d i t i o n a l  mil 1 s i t e s   b u t  
dates  are unknown. 

4 Air sampling may a l s o  have  occurred a t   t h r e e   a d d i t i o n a l  mill s i t e s   b u t  
dates  are unknown. 

The most  comprehensive  surveys fo r   ch lo ropheno l   con taminat ion  

a d j a c e n t   t o  wood p r o t e c t i o n   o p e r a t i o n s   o c c u r r e d   i n   t h e   F r a s e r   R i v e r  and 

Southern  Vancouver  Island  (Environment Canada, 1979), and  more r e c e n t l y   i n  

the   Fraser   R iver   es tuary   (Ha l l  " e t  a1 1984). I n   e a r l y  1986, the  Environmental  

P ro tec t i on   Se rv i ce  sampl ed 23 s i t e s   i n   t h e  1 ower F r a s e r   R i v e r   f o r  

chlorophenate  contaminat ion.   Surface  Naters,   sediment,   and  biota were 

c o l l e c t e d   a t  each s i t e .  A comprehensive  stormwater  monitoring  program will 

o c c u r   i n   t h e   f a l l  o f  1986 t o  be t te r   cha rac te r i ze   re leases   o f   ch lo rophena tes  

f rom  se lec ted   mi l l s   w i th   vary ing   degrees   o f   compl iance  w i th   the  code o f  

p r a c t i c e .  

m 

mb 

L. 
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APPENDIX I 

1984 QUESTIONNAIRE  FOR WOOD PROTECTION  FACILITIES 
IN THE  FOREST  PRODUCTS  INDUSTRY OF 

BRITISH  COLUMBIA 



Fm: EhvirorPnent canada 
bvironmental protection service 
3rd floor,  Kapilano  100, Park Ibyal 
West V-f B. C. 
W T  1A2 
Phone: 666-6711 
co3ltact: Mr. Stanley Liu 

1. 

2. 

Off ice Fostal m s s  : 

Contact: Position: 
P h :  

Division  Postal Address: 

Division  Mill Address: 

Cantact: , Positim: 
Phone: 

ALL DATA REQUESTED ARE FOR l983 &CEPT  HEN SPECIFIED OTHERWISE, 

b s  the mill have an anti-stain/anti-mld  treatment  operation using chlorophenate 
solutions? (Yes or No) : . If Ye3 answsr the rest of the questionnaire: 
if no, only answer question 1.8 on page 2. 

..... 2 
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1 

I 

1 i 

1.2. Supply a flow  diagram of the mill's process. 

1.3. If available, s u ~ p l y  photooraphs of the chlorophenate facilities. 

1.4. Iloes the mill have a detailed chi-te hadling procdure? 
(Yes or =I: 

1.5. Does the mill have a chloropheJlate spil l  oontingmcy plan? 
(Yes OT No): . 

1.6. Has any envirorpnental xronitoring been done at  the mill to assess total 
'-1s in: a. e- QL: No): . 

b. Surface Waters? ( Y e s  or No) : . 
c. Groun?water? (Yes or No): 
d. Air? ( Y e s  ar &I: . 

If yes to any of the above, please indicate the mitoring location (SI on 
the site plan and brief ly  describe each event (including type of smpling, 
date and personnel). 

1.7. Is a record of chlorophenate  consmptian kept? ( Y e s  or No):  

If yes 8 h w  often is the record updated? Daily weekly,  or specify) : 

1.8. Does the mill have any plans to change, add-on or rerrpve chlorophmate 
treatment facilities i n  the near future? (Yes or No): . If 
yes, then describe the plans briefly. Use back of the page if necessary. 

..... 3 



- 25 - 

I 
0 

I 



26 - 

a 

I 

m 

I 

"$ 

I 



- 27 - 

a. 

b. 
C. 

d. 
e. 

f. 

9- 
h. 

m 

Cperati-l period (daily, weekly, ~-1): 
Dip tank is c l e w t  every mths. 
If a forklift or ftraddle  carrier is wed in the dipping procedure, is 
it dedicated to this single duty (yes ~ . 

3.4. Drip Area Infomation: 

Size of dripping area: on2) . 
fs the dripping area dyke5 (Yes OT No): . If yes, specify 
e k i n g  mterial: . 
Is the dripping t ime fixed cz variable? 
Average  dripping time is: minutes. 
Is there a roof over the dripping area (Yes OT NO): . If yes, 
then what  percent of the dripping area is roofed? %. 

8. 

b. 

C. 

d. 

e. 
" 

Briefly describe any other provisions for containment and collection of 
drip anxa Nnoff and indicate fate of m f f  (eg. recycled to dip tank, 
Btorage tanks, ,W. . ) . II 

..... 6 
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I '  

b. Briefly describe the pmvisicms for mix-roem cmtairment and collectim 
of spills ard the ability to Iecycle. 

4.2. Spray Unit: 

a. Identify the spray unit as indicated in the site plan (nur&r or 
wrb01) : . 

b. --up date: 
c. Spray unit nrake (tradename or custarrmade by -1: 

d. Spray pressure (high or lcrw) : at KiloPascals. 
(note that 1 psi = 6.895 ma) 

e. Chlorophenate  concentration used: . 
f- other spray solutim additives used (eg. wax, pigments,  etc, . ) : 

he Briefly describe overspray collection  facilities and other provisions 
~ 

for chlomphenate cantainmnt and collection (eg. drip pans under spray 
unit, mnveyor, stacker, green chain, etc..). Also indicate fate of 
collected solution (eg. recycled to mtt unit, spray unit, etc..). 

..... 7 
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5. C K I O R X ~ l ' E  TRFAplENT FACIIJTIFS 

If facilities other than dip tank or spray mit are in operatian, describe 
the treetrnent process, equipnent and provisions for am- of chlarcr 
pheMte eolutions, etc... 

..... 8 
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0 
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I 

6.2. Storage Areas and Fate of Runoff 6 :  

I 

I 

I 

soil , 

1 + + 

I Fate of Yard Runoff 
tbofed? I fmnediate 1 U l t i m a t e  I 
(Yes 01: 

ocean, etc.) ditch, etc.) rw (to stream, river, (to storm drain, 

I 

I I I 

6.3- Describe current and future procedures to contain ana/or reduce yard storm 
water t h a t  has been contaminated by chlorophenates leached f m  treated 
1- in the findl storage areas. 

r 

. . . a .  9 
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+wiate d i m a l  rrrethcd mea~ls terrporary storage in hopper, bins, etc.. 
U l t h t e  disposal new nears delivery to other mills, landfi" or to burners. 

Note: If data is not available ah! record, please give esthte if possible. 

Outline the imneaiate an3 ultimte fates of the ~011wing chlomphenate 
contaminated wastes and include wluw (liters/m 1 and weight ( u n i t s & )  
wkre possible. 

8.1. Other Contaminated wood Debris: 

8.2. Sludges from Dip Tank and Mix Itan: 

8.3.  Ebptied Concentrate Drms (if used in bulk chemical delivery) : 

8.4. Washwater f m  Chlorophenate Contaminated Elpipent (eg. straddle lumber 
carrier used in the dip t a n k )  : 

8.6. Other bntaminated Waters (if any) : 
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APPENDIX I 1  

CHLOROPHENATE SPILL   INCIDENTS AS  RECORDED BY EPS 
FROM  DECEMBER 1972 TO JANUARY 1986 
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APPENDIX I1 CHLOROPHENATE S P I L L   I N C I D E N T S  AS RECORDED BY EPS FROM 

DATE 

Dec. /72 

Apr . /73 

Oct./73 

Apr . /76 

Oct./77 

Oc t. /78 

Apr . I79  

June/79 

Ju ly /79  

Dec. /79 

Feb. /80 

Mar. /80 

DECEMBER 1972 TO JANUARY 1986 

DESCRIPTION OF INCIDENT 

C h l o r o p h e n a t e   s p i l l   i n t o   V i c t o r i a   h a r b o u r   k i l l e d   h e r r i n g .  

Overf low  f rom  diptank  contaminated  yard  drainage  which  f lowed 
i n t o   B r u n e t t e  Creek. 

Over f l ow   f rom  d r i ve - in   d ip tank   f l owed   i n to  Mamquam B l i n d  
Channel  and k i l l  e d   j u v e n i l e  and a d u l t  coho  salmon. 

Over f low  f rom  d ip tank  f lowed  in to   s torm  dra ins  which  entered 
B u r r a r d   I n l e t .  

Over f low  f rom  d ip tank  contaminated  yard  dra inage  which  f lowed 
i n t o   F r a s e r   R i v e r .  

Diptank  leaked 18,000 l i t r e s  o f  1% ch lorophenate   so lu t ion  and 
contaminated  groundwater.  Chlorophenol  concentrat ions i n   t h e  
groundwater  were  as  high  as 60 ppm. 

Chlorophenol   contaminated  drainage  f lowed  into  storm  drains 
and entered  Prince  Rupert  Harbour. 

O v e r f l o w   o f  a spray f a c i l i t y   r e c i r c u l a t i o n   t a n k   r e s u l t e d   i n  
t h e   l o s s   o f  900 t o  1,400 1 i t r e s   o f   c h l o r o p h e n a t e   s o l u t i o n   i n t o  
the  ground and con tamina t ion   o f   su r face   runo f f .  

Drippage o f   concent ra ted   so lu t ions   f rom  t rea ted   lumber   f lowed 
i n t o   s t o r m   d r a i n s  and e n t e r e d   B u r r a r d   I n l e t .  

Chlorophenol  contaminated  drainage  from  sawmill  f lowed i n t o  
Cowichan  Lake.  Chlorophenol  concentration i n   d i t c h  as  h igh  as 
3700 ppm. 

Overf low  f rom  dr ipping  area due t o   f a i l u r e   o f   r e c y c l e  pump 
t rans fer r ing   con taminated   water  back t o   d i p   t a n k ,  some f l o w  
i n t o   B u r r a r d   I n l e t .  

O v e r f l o w   f r o m   d i p t a n k   d u r i n g   r a i n f a l l   p e r i o d   f l o w e d   i n t o   s t o r m  
d ra in   wh ich   en te red   t he   F rase r   R ive r .  

CONTINUED... 
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APPENDIX I 1  (Continued) 

DATE 

May180 

Nov. /80 

Jan.  /81 

Feb./81 

June/81 

Aug . /81 

Sept. /81 

Jan.  /82 

Feb.  /82 

Apr . /82 

Apr. /82 

Feb. /83 

DESCRIPTION OF INCIDENT 

Small volume of  contaminated storm water i n  dripping area 
1 eaked through dyke. 

Direct  discharge o f  chlorophenate  dripping  solution  into  the 
Fraser River from the overflow pipe o f  a drive-in d i p  t ank .  
Chlorophenol concentration i n  overflow was 2005 ppm. 

Employee acc iden ta l ly  pumped o u t  collection sump from treat-  
ment area i n t o  the storm water discharge, 11,000 l i t r e s  of 
chlorophenol contaminated water was discharged i n t o  
Northumberl and  Channel . 
On-going problem of discharge o f  contaminated runoff from the 
dripping  area. 

Drippage from freshly-treated dipped  lumber  flowed i n t o  
Burrard In1 e t .  

Workers discharged 1800 t o  2700 l i t r e s  of chlorophenol 
contaminated water onto  dock area. The contaminated water 
flowed i n t o  Burrard Inlet .  Level s as h i g h  as 1300 ppm were 
measured i n  the  water. 

Discharge o f  chlorophenol-contaminated  runoff from  lumber 
storage  areas i n t o  the  Fraser  River. 

Ruptured spray line  resulted i n  loss of 23 t o  45 l i t r e s  o f  
chl orophenate solution i n t o  storm ca tch  basins. 

9 i p  t a n k  overflow (4500 l i t r e s )  contaminated surrounding soil 
and possibly groundwater. 

On-going loss o f  chlorophenate  solutions from d i p  t ank ,  no 
containment around d i p  t a n k .  

Contaminated stormwater discharged t o  Fraser River. 

Application o f  chlorophenates t o  lumber using  watering  cans. 
Yard runoff t o  Ladysmith  Harbour. 

CONTINUED ... 
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APPENDIX I I (Continued) 

DATE 

July/83 

NOV /83 

Nov. /83 

Jan. /84 

Mar. /84 

Nov. /84 

June/85 

Sept./85 

Jan.  /86 

" 

DESCRIPTION OF INCIOENT 

1100 l i t r e s  of  chlorophenate  concentrate leaked from a tote 
t a n k  during transfer. Some solution  entered a storm drain 
which flowed into the Fraser River. 

Overflow from d i p t a n k  and dyked areas due t o  recycle pump for 
d r i p  area being l e f t  on during a heavy rainfall .  Overflow 
entered storm drains and Burrard Inlet. 

Chlorophenol-contaminated water pumped  from  unused drip  area 
i n t o  storm drain and Burrard Inlet. 

Chlorophenol-contaminated water pumped  from  unused drip  area 
i n t o  storm drain and Burrard Inlet. 

41,000 l i t r e s  o f  a 2% chlorophenate  solution  entered Hyland 
Creek and the  Serpentine River from a storage tank  on a 
p a i n t  companies' property. Sabotage was suspected. 

91 1 i t res  of chlorophenate working solution  lost t o  storm 
d r a i n  when spray system's  vibrating  screen was plugged. 

117 1 i t res  o f  concentrated  chlorophenate  solution lost  t o  
storm drain  entering Casey  Creek and Duncan Bay. Release was 
caused from overflow of storage t a n k .  Fish and invertebrates 
k i l l e d  i n  Duncan Bay. 

Tank  w i t h  d i p t a n k  sludge f i l led w i t h  rain and overflowed t o  
d i  tch.  

Overflow of drive-in d i p  t a n k  from actions of  lumber carr ier  
vehicle. 
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