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ABSTRACT 

I n  1984 a s t u d y   o f   t h e   s u r f a c e   f i n i s h i n g   i n d u s t r y   i n   B r i t i s h  

Columbia was conducted to   de termine   the   s ize  and n a t u r e   o f   t h e   i n d u s t r y  and 

to   i den t i f y   po ten t i a l   env i ronmen ta l   p rob lems .  The repo r t   p resen ts   t he  

r e s u l t s   o f  a prov inc ia l   survey  which  covered  sur face  f in ish ing  process 

o p e r a t i o n s ,   s o l i d  and l i q u i d  waste  generat ion,   t reatment and d isposal ,  and 
the   recovery  and recyc l ing   o f   was tes .   There   a re  an est imated 70 t o  75 

s u r f a c e   f i n i s h e r s   i n   B r i t i s h  Columbia;  sixty-two  completed and re tu rned   t he  

su rvey   ques t i onna i re .   A l though   the   ques t i onna i re   d id   no t   cove r   a i r  

emissions and emiss ion   con t ro l   techno logy ,   th is  i nformat i  on was gathered 

l a t e r   f o r  a number o f   m a j o r   p l a n t s .  

Much o f   t h e   s o l i d  and l i q u i d  waste  f rom  the  sur face  f in ish ing 

i n d u s t r y  may be  considered as p o t e n t i a l l y  hazardous  since  metals and 
organ ic   so lvents   a re   f requent  components. I n   B r i t i s h  Columbia a very   h igh  
p r o p o r t i o n   o f  companies w i t h  a p o s i t i v e   l i q u i d   d i s c h a r g e  have some fo rm  o f  

t r e a t m e n t   i n   p l a c e  ( 9 5 % ) .  However,  a r e l a t i v e l y  low percentage o f  

companies w i t h  hazardous  wastes (i .e. o i l ,   so l   ven t ,   pa in t ,   p rocess  

s ludges)   t rea t   o r   recyc le   these  was tes  (41%) .  Furthermore, many o f   t h e  

companies  sending  waste f o r   o f f - s i t e   d i s p o s a l   c o u l d   n o t   i d e n t i f y   t h e  

d i sposa l   s i t e ,  and many sent  the  waste  through  the  municipal   garbage 
system. 

Air emiss ion  cont ro l  i s  w ide l y   p rac t i sed  amongst 1 arger   s ize  

companies; it i s   n o t  known t o  w h a t   e x t e n t   t r e a t m e n t   o f   a i r   e m i s s i o n s   i s  

under taken   a t   sma l le r  companies. 



RiSUFl i  

En 1984,  une etude de l ' i n d u s t r i e  de t r a i t e m e n t  de surface  en 

Co lomb ie -Br i t ann ique   f u t   condu i te   a f i n  de determiner l a  dimension e t   l a  
na ture  de l ' i n d u s t r i e   a i n s i   q u ' i d e n t i f i e r   l e   p o t e n t i e l  des problemes 

environnementaux. Ce r a p p o r t   p r e s e n t e   l e s   r e s u l   t a t s  de 1 ' e tude   p rov inc ia le  

1 aquel l e  couvre 1  es opera t ions  de proc6d6 de t r a i  tement de surface, 1  a 

g6nerat ion de d e c h e t s   s o l i d e s   e t   l i q u i d e s ,   l e   t r a i t e m e n t   e t   l ' e l i m i n a t i o n ,  
de m6me que  1  a r 6 c u p e r a t i o n   e t   l e   r e c y c l a g e  des dechets. On e s t i m e   q u ' i l  y 

a de 70 2 75 " t r a i   t e u r s  de surface' '  en Colombie-Bri  tannique;  soixante-deux 

on t  compl 6 t 6  e t   r e t o u r n 6  1  e ques t ionna i re  de 1 'etude.  Quoique 1 e 

ques t ionna i re   n 'a  pas t ra i t 6   l es   em iss ions   a tmosphgr iques   e t   l es  systemes 
de trai tement,   ces  renseignements  furent rarnasges par l a  s u i t e  pour 
quatorze de ces  compagnies. 

La m a j o r i t 6  des di ichets  sol ides e t  l i q u i d e s  de l ' i n d u s t r i e  de 

trai tement de sur face  peuvent   &re  cons i   deres  come  potent i   e l  1 ement 

dangereux,  puisque l e s  metaux e t   l e s   s o l v a n t s   o r g a n i q u e s   s o n t  des 

composants  frequent. En Colombie-Br i tannique, une p r o p o r t i o n   t r e s   6 l e v 6  de 

compagnies  avec une decharge 1 i q u i d e   p o s i t i v e  a  une forme de t r a i  tement en 

p lace  ( 9 5 % ) .  Cependant,  une  basse p r o p o r t i o n  de compagnies  avec des 

dechets  dangereux  "speciaux' '   ( i .e.  hui le,  solvant,  peinture, boues de 

p roced i i )   on t   t ra i t 6  ou recyc le   les   d6chets   (41%) .  De p lus ,   p lus ieu rs  de 

ces  compagnies  envoyant leur   dechets  S 1 ' e x t e r i e u r   p o u r   g l i m i n a t i o n   n ' o n t  
pu i d e n t i f i e r   l e   s i t e   d ' e l i m i n a t i o n ,   e t   p l u s i e u r s   e n v o y e n t   l e u r s   d g c h e t s  au 

s i te   d 'en fou issement   mun ic ipa l .  

Un nombre i i l eve   d ' ins t ruments  de c o n t r 6 l e  de pol  1 u t i o n   s o n t  

employes  pour l e   t r a i t e m e n t  des emissions  atmosph6riques  par  les  compagnii is 

ofi 1 ' i n f o r m a t i o n   i i t a i  t d i   spon i   b le .  Cependant,  ce  sont l e s   p l u s   i m p o r t a n t e s  

compagnies; 1 '6tendue du t r a i  tement des h i s s i o n s  atmosphgr iques  ent repr i  s 
p a r   l e s   p e t i t e s  compagnies n ' e s t  pas  connue. 
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1 INTROUUCTIOK 

A r e v i e w   o f   t h e   s u r f a c e   f i n i s h i n g   i n d u s t r y   i n   B r i t i s h  Columbia 

was c a r r i e d  ou t  i n  1984 u s i n g  a mai l -ou t   ques t ionna i re .   Th is   survey  was 
p a r t   o f  a c ross  Canada s u r v e y   i n i t i a t e d  by t h e   I n d u s t r i a l  Programmes branch 
o f   t he   Env i ronmen ta l   P ro tec t i on   Se rv i ce   i n   O t tawa  as e a r l y  as 1982. The 

ques t i onna i re  was des igned  by   the   Indus t r ia l  Programmes Branch and r e s u l t s  

from  across Canada are  expected  to   be  publ ished i n  1985. Th is   repo r t  

however  summarizes t h e   f i n d i n g s   f o r   t h e   p r o v i n c e   o f   B r i t i s h  Columbia  only. 

I n fo rma t ion  was requested on t h e   t y p e   o f   s u r f a c e   f i n i s h i n g   o p e r a -  

t i o n s  used, t he   t rea tmen t  and discharge o f  spent  process  solut ions and 
l i q u i d   e f f l u e n t  streams,  and the   t rea tmen t  and d isposa l  o f  sludges and 

wastes. I n  all, 376 companies  were  contacted,  repl ies  were  obtained  from 
332 ( e i g h t y - e i g h t   p e r c e n t ) ,  and o f   t h o s e  62 were i d e n t i f i e d  as b e l o n g i n g   t o  

t h e   s u r f a c e   f i n i s h i n g   i n d u s t r y .   F o r   t h e   p u r p o s e s   o f   d a t a   c o r r e l a t i o n ,  
t hese   s i x t y - two  companies  were d i v i d e d   i n t o   t h r e e   c a t e g o r i e s   r e l a t i n g   t o  

t h e   s i z e   o f   t h e  company w i t h   r e s p e c t   t o   t h e   s u r f a c e   f i n i s h i n g   p o r t i o n   o f  

i t s  operat ions.  
To compl iment   the  in format ion  gathered i n   t h e  survey,  atmospheric 

emissions  data was subsequent ly   ob ta ined  f rom  reg iona l   a i r   permi ts ,   federa l  

f i l e s  and s i t e   v i s i t s .   I n f o r m a t i o n  was a v a i l a b l e   f o r   f o u r t e e n   s u r f a c e  
f i ni shers . 

T h i s   r e p o r t   i s   o r g a n i z e d   i n t o   f o u r   s e c t i o n s   d e s c r i b i n g :  
(1) process  operat ions,  (2) l i a u i d  wastes, ( 3 )  special  wastes, and ( 4 )   a i r  

emissions.  Tables  are  at tached  at   the  back o f  t h e   r e p o r t .  A l i s t   o f   t h e  
B r i t i s h  Columbian  sur face  f in ishers  appears i n  Appendix A, w h i l e   t h e  

ques t ionna i re   used  to   es tab l i sh   the   da ta   base  appears  i n  Appendix B. 
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2 PROCESS  OPERATIONS  PROFILE 

Sur face   f i n i sh ing   cons i s t s   o f   va r ious   chemica l ,   e lec t ro l y t i c   and  

physical   processes  which  change  the  surface  of  a p r o d u c t   t o  enhance i t s  
appearance,  increase i t s   cor ros ion   res is tance,   o r   p roduce  sur face   charac-  
te r i s t i cs   essen t ia l   f o r   subsequen t   ope ra t i ons .  

S i  x ty- two o f  332 survey  respondents  were  ident i f ied as belonging 

t o   t h e   s u r f a c e   f i n i s h i n g   c a t e g o r y .  A genera l   p ro f i  1  e o f   t h e  companies  and 

t h e i r   o p e r a t i o n s  has  been  prepared  f rom  the  survey  mater ia l .  

2.1 C l a s s i f i c a t i o n   A c c o r d i n g   t o   S i z e  

Companies were c l a s s i f i e d  as be i  ng  small , medium o r  1 arge depend- 
i n g  on  such c r i t e r i a  as d o l l a r   v a l u e   o f   s u r f a c e   f i n i s h e d   p r o d u c t s ,  number 
o f  employees a c t u a l l y  employed i n  s u r f a c e   f i n i s h i n g  and i f  necessary,  other 

i n fo rma t ion  such as  amount o f   s o l v e n t  used. The c r i t e r i a   f o r  each  category 

were a r b i t r a r i l y   s e t  as f o l l  ows: a "small 'I company employed  from one p a r t -  

t i m e   t o   f o u r   f u l l   - t i m e  employees  and  had  earnings o f   l e s s   t h a n  one hundred 
thousand  dol 1 a rs  , a  "medi urn'' s i z e  company employed  from  two t o   t e n  

employees  and  had  earnings o f   l e s s   t h a n  one mil 1 i o n   d o l l a r s ,  and a "1  arge" 

s i z e  company u s u a l l y  employed t e n   o r  more  and  had  earnings o f   o v e r  one 

m i l l i o n   d o l l a r s .   U s i n g   t h e s e   c r i t e r i a   s e v e n t e e n  companies  were i d e n t i f i e d  

as b e i n g   l a r g e ,   t h i r t y  as b e i n g   o f  medium s i z e  and f i f t e e n  were i d e n t i f i e d  

as small . These d i v i s i o n s  w e r e   u s e f u l   f o r   e v a l u a t i n g   t r e n d s ,   f o r  example, 

companies  more 1 i k e l y   t o   r e c y c l e   o r   r e c l a i m .  

2.2 Breakdown Accord ing  to   Process 

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

product   manufactured  or   serv ice  suppl ied.  The most common types  o f   sur face 

f i n i s h i n g   i n d u s t r i e s  were e l e c t r o p l a t i n g   s e r v i c e s  (201, f o l l owed  by f a b r i -  

cated  metal   products (141, pr imary  metal   products (111, and t r a n s p o r t a t i o n  

equipment  manufacture  and  repair ( 6 ) .  O t h e r   c l a s s i f i c a t i o n s  were  specia- 

l i zed m e t a l   f i n i s h i n g   s e r v i c e s  (51 ,  e l e c t r o n i c  and e l e c t r i c a l  equipment 
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( 3 1 ,  machinery  equipment ( 2 1 ,  and miscel laneous  products (1). Table 1 

l i s t s   t h e   i n d u s t r y   c l a s s i f i c a t i o n ,   t h e  number o f  companies i n  each,  and 

breaks  the numbers down accord ing   to   s ize .   Large  companies are  predominant 

i n  pr imary  metal   products,   and i n   t h e   m a n u f a c t u r e  and r e p a i r   o f   t r a n s p o r t a -  

t i o n  equipment f o r   a i r p l a n e s  and sh ips.  Medium s i z e  companies made up most 
o f   t h e   e l e c t r o p l a t i n g   i n d u s t r y  and fabr ica ted   meta l   p roduc ts ,   wh i le   the  

small  companies  were  very  diverse. 

S u r f a c e   f i n i s h e r s  were  asked to   i den t i f y   wh ich   o f   twen ty   p rocess  

opera t ions  were  employed a t   t h e  company. The most common were a1 k a l   i n e  
c l e a n i n g ,   e l e c t r o p l a t i n g ,  and solvent  c leaning  which  are  each  used  by 

r o u g h l y   h a l f   o f   t h e  companies.  Approximately one t h i r d  used  mechanical 

d e b u r r i n g   o r   s a n d b l a s t i n g ,   a c i d   p i c k l i n g ,   c o a t i n g   ( p a i n t i n g   o r   p l a s t i c ) ,  

and s t r i pp ing   e lec t rodepos i t s ,   wh i l e   chemica l   conve rs ion   coa t ing  and 

quenching  f rom  meta l   heat   t reat ing were done by  about one quar te r  o f  the  

su r face   f i n i she rs .   Tab le  2 l i s t s   t h e   p r o c e s s   o p e r a t i o n s  used  by  the 

s u r f a c e   f i n i s h i n g   i n d u s t r y .  

S i n c e   e l e c t r o p l a t i n g   i s   t h e  most  widely  used  process  operation 

and invo lves   the   use   o f   d iverse   meta l   p la t ing   so l   u t ions ,   the   types   o f  
p l a t i n g  and so lut ions  used will be b r ie f l y   d i scussed   he re .  Chrome p l a t e ,  

the  most common t y p e   o f   p l a t i n g  was done a t  twenty-one  companies; a l l   b u t  

one used an a c i d   b a t h   s o l u t i o n .   N i c k e l   p l a t e  was done a t   s i x t e e n  compa- 
n i e s ;   f o u r t e e n   o f   t h e s e   u s e d   n i c k e l   b r i g h t   p l a t i n g   s o l u t i o n s .   S i x t e e n  
companies d i d   c o p p e r   p l a t i n g  where the  copper  cyanide  process was the  most 
common. Ten companies d i d   b r a s s   p l a t i n g ,   s i x   d i d   g o l d   p l a t i n g ,  and s i x   d i d  

s i  1 v e r   p l   a t i  ng. Cadmium p l   a t i  ng was done i n  cyani  de s o l   u t i o n   a t   f i v e  

companies, w h i l e   z i n c   p l a t i n g  was done a t   f o u r  companies w i t h  two  using a 

z inc   cyan ide   ba th  and  two us ing  a z inc   ch lo r i de   ba th .   O the r   t ypes   o f  
p l a t i n g  done i n   B r i t i s h  Columbia  inc lude  t in ,   t in / lead,   rhodium,  i ron  and 

1 ead. 
I r r e s p e c t i v e   o f   t h e   o p e r a t i o n s  used, s u r f a c e   f i n i s h i n g  companies 

can be d i v i d e d   i n t o  two   bas i c   ca tegor ies ,   t ha t   i s ,   cap t i ve  shops  and j o b   o r  

c o n t r a c t  shops.  Captive shops serve  on ly  one c l i e n t  and  are  of ten 
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i n teg ra ted   w i th in   l a rge   manu fac tu r ing   ope ra t i ons .   Job  shops normal ly 

s p e c i a l i z e   i n  one o r   two   t ypes   o f   su race   f i n i sh ing  and prov ide   serv ices   to  

numerous customers. I n   B r i t i s h  Columbia, f o r t y  companies  were i d e n t i f i e d  

as c a p t i v e  and 22 were i d e n t i f i e d  as j o b  shops. 

2.3 Locat ion  

F o r t y - e i g h t  companies or  seventy-seven  percent o f  the  sur face 

f i n i s h i n g   i n d u s t r i e s   a r e   s i t u a t e d   i n   t h e  Lower  Mainland,  with  greatest 
number b e i n g   i n  Vancouver  (31%)  and  then  Richmond  (13%). The remainder o f  

t h e   B r i t i s h  Co lumbian   sur face   f in ishers   a re   equa l ly   d iv ided amongst var ious  

l o c a t i o n s   i n   t h e   I n t e r i o r  (7 companies o r  11%)  and  Vancouver I s l a n d  ( 7  

companies o r  11%). F igures  1 and 2 shows t h e   l o c a t i o n s   o f   t h e  companies i n  
B.C.  and the  Lower  Mainland.  Table 3 prov ides  a breakdown  according t o  

s i z e  and l o c a t i o n .  

2.4  Turnover 

F o r t y - f o u r  companies or  seventy-one  percent  have been i n  business 

f o r   t e n   y e a r s   o r  more. Six  companies  have  been i n  business  between  six  and 

ten   years ,   wh i le   twe lve  have  been i n  bus iness   f i ve   yea rs   o r   l ess .   La rge r  

companies  were  more a p t   t o  have  been  around a l o n g   t i m e ;   a l l  were ten   yea rs  

o l d   o r  more. 

The t u r n o v e r   r a t e   i s   t h u s   v e r y   h i g h ,   w i t h  one t h i r d   o f   t h e  com- 

panies  be ing i n  bus iness   fo r   less   than  10   years .  The newer  companies a re  

smal 1  and  medium i n   s i z e .  
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3 LIQUII! WASTES AND DISCHARGES 

I n fo rma t ion  was requested  about   l iqu id   wastes and discharges, 
more p a r t i c u l  arly concern ing  the  fa te   o f   spent   process  so l   u t i  ons, exis tence 

o f   w a t e r   r e d u c t i o n   f a c i l i t i e s ,   c o l l e c t i o n ,   t r e a t m e n t  and discharge o f  
l i q u i d   e f f l u e n t ,  and a l s o   e f f l u e n t   m o n i t o r i n g  and q u a l i t y .  

3.1 Spent  Process  Solut ions 

I n   t h e   s u r f a c e   f i n i s h i n g   i n d u s t r y ,   s p e n t   p r o c e s s   s o l u t i o n s   r e p r e -  
sent  the  most  contaminated  souce t o  t h e   l i q u i d   e f f l u e n t   d i s c h a r g e .  

T h i r t y - f i v e  companies s t a t e d   t h a t   t h e y   d i d   t r e a t   t h e   s p e n t   p r o c e s s   s o l u -  

t i o n s ,   w i t h   n e u t r a l i z a t i o n   b e i n g   t h e   m o s t  common method,  used by twenty 

companies.   Other  methods  included  set t l ing,   reduct ion and ox ida t i on .  

Spent   p rocess   so lu t ions ,   p re t rea ted   o r   o therw ise   were   d ischarged  in   most  
cases t o  an ef f luent   t reatment   system  ( twenty- three  companies)   or  t o  the  

sewer ( fourteen  companies).  However, a few  companies s o l d   t h e   s o l   u t i  ons 

f o r  use,  o r  had  them picked up f o r   r e c y c l e .  

3.2 Water  Reduction F a c i l i t i e s  
Water r e d u c t i o n   f a c i l i t i e s   a r e  used by i n d u s t r y  t o  keep water 

use, especia l ly   process  water   use  to  a minimum. Th i r t y - two  companies 
( f i f t y   p e r c e n t )   r e p o r t e d   h a v i n g   w a t e r   r e d u c t i o n   f a c i l i t i e s  of one k i n d  o r  

another.  The most common types   were   spray   r ins ing ,   de lay   over   r inse   tanks  

t o  reduce  drag  out,   and  holding  tanks  or dams, These  were  each i n s t a l l e d  
a t  t w o - t h i r d s   o f   t h e  companies  which  had  water  reduction  systems.  Nearly 

h a l f   o f   t h e  companies i n   t h e  same category  used  counter- f low  r ins ing,  
e f f l u e n t   s e g r e g a t i o n  and m i n i m i z a t i o n   o f  seepage l o s s  methods. 

Conduct iv i ty   metres were  used o n l y  by t h e   l a r g e  companies. 

I n  a d d i t i o n   t h r e e  companies  had i n s t a l l e d   t o t a l   r e c y c l e  systems. 

3.3 L i q u i d   E f f l u e n t  

Various  questions  were  asked  about 1 i q u i d   e f f l u e n t ,  such  whether 

the re  was any, if it  was t rea ted ,   the   na ture   o f   the   t rea tment ,  where i t  was 
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discharaed and i f  i t  was moni tored and by whom. O f  t he   s i x t y - two   su r face  

f i n i s h e r s ,   t h i r t y  seven  acknowledged a pos i t i ve   d i scha rge ,   t h ree   had  a 

c losed  loop   recyc l ing   sys tem  (and  there fore  no discharge)  and  twenty-two 

s ta ted   they  had no l i q u i d   e f f l u e n t .   T h i r t y - f i v e  had e f f l u e n t   t r e a t m e n t  

systems;  twenty-four o f  these  had  one  person  responsible  for  the  system. 

Th i r teen  companies  thought  they  could  estimate  the  annual  cost  of 
compl i ance w i th   con t ro l   requ i   rements ,  a1 though  only  three  speci  f i e d  

amounts. A medium s i ze   e lec t rop la t i ng   se rv i ce   es t ima ted   t ha t   comp l iance  

c o s t  $800 annua l ly   fo r   chromic   ac id   reduc t ion .  A l a r g e   t r a n s p o r t   s e c t o r  
company est imated  that   compl iance  cost  $5,000; t rea tment   cons is ted   o f   ac id  

o r  base n e u t r a l i z a t i o n ,   r e d u c t i o n   o f   c h r o m i c   a c i d  and d isposal  o f  sludges. 

Another   large company volunteer ing  the  annual   compl iance  cost   est imated i t  
t o  be $100,000. This  company  produced  fabricated  metal   products   and 
t reatment  i nvol  ved c l   a r i  f i c a t i   o n / g r a v i  ty  s e t t l  i ng  acid,  and  base 

neu t ra l i za t i on ,   ch romic   ac id   reduc t i on ,   ch lo r i na t i on ,   s ludge   fo rma t ion /h igh  
p r e s s u r e   f i l t r a t i o n  , and r e c y c l   i n g   o f   o i l  and solvent  wastes.  

Amongst the   seventeen  la rger  companies,  eleven  had p o s i t i v e  

1 i quid  discharge; a1 1 e l  even  had treatment  systems i n   p l  ace,  and i n  a1 1 

cases   t he   e f f l uen t  had  been  monitored.  Monitoring was done i n  most  cases 

by  the  companies  themselves,  however  regulatory  agencies a t  mu1 t i p 1  e  1  eve1 s 
tended t o   m o n i t o r   t h e s e  companies, p u t t i n g  a h i g h   p r i o r i t y  on  them  compared 

t o  s m a l l e r   i n d u s t r i e s .   M o n i t o r i n g   r e s u l t s  were supp l ied  by a1 1  1 arge 

companies  except one. Two a d d i t i o n a l  companies  had c losed  loop  water  

systems. 
Twenty-one o f   t h e   t h i r t y  medium s i z e  companies  had a p o s i t i v e  

l i q u i d   d i s c h a r g e ,  and twenty   o f   these  had  t rea tment   sys tems.   S ix teen  o f  

these  had had t h e i r   e f f l u e n t   m o n i t o r e d ,   u s u a l l y   b y   t h e   m u n i c i p a l i t y   ( i n  

nine  cases) . Occasional l y  t h e  company had   mon i to red   t he   e f f l uen t  on i t s  

own ( i n  seven  cases).  Only a few  resul ts  were  suppl   ied.  One company had  a 

closed  loop  system. 

F i v e   o f   t h e   s m a l l e r   i n d u s t r i e s  had p o s i t i v e   l i q u i d   d i s c h a r g e ;  

four  had  treatment  systems. These same f o u r  had  had  the   e f f luen t  

monitored, however on l y  once  by a regu la to ry  agency. Due t o   t h e   s m a l l   s i z e  

m 
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o f   t hese  companies, mon i to r i ng  o f  t h e   e f f l u e n t   i s   n o t  a p r i o r i t y   f o r   t h e  

per t inent   regu l   a to ry   agenc ies .  
O f  t h e   t h i r t y - f i v e  companies w i t h   e f f l u e n t   t r e a t m e n t  systems, 

four  main  methods  were  used, some i n  combina t ion   w i th   o thers .  These 

methods  were neu t ra l i za t i on   ( twen ty -n ine   cases )  , c l a r i f i c a t i o n / s e t t l   i n g  

( s e v e n t e e n ) ,   r e d u c t i o n   o f   c h r o m i c   a c i d   w i t h   s u l f u r   d i o x i d e   o r   m e t a l  

b i s u l p h i t e   ( s i x t e e n ) ,  and c h l o r i n a t i o n   ( s e v e n ) .  
L i q u i d   e f f l u e n t  was d ischarged  most   f requent ly   to   the  munic ipa l  

s a n i t a r y  sewer, b u t  some companies  had  discharges to   t he   mun ic ipa l   s to rm 

sewer. A few  companies  d ischarged  d i rect ly   to   the sea, r i v e r   o r  ground. 

Several o f  t h e   i n d u s t r i e s  had more than one discharge. 
I n   t h e  Lower  Main1  and there  are  twenty-seven  companies  wi th  posi-  

t i v e   d i s c h a r g e s .  U1 t i m a t e l y   f o u r t e e n   d i s c h a r g e   t o   t h e   F r a s e r   R i v e r ;  one 

d i r e c t l y ,   f i v e   v i a   t h e   L u l u   I s l a n d   t r e a t m e n t   p l a n t ,  and e i g h t   v i a   t h e  

Annacis   t reatment   p lant .   E leven  d ischarge  to   Sturgeon Banks v ia   t he   I ona  
t rea tment   p lan t ,  one d i s c h a r g e s   d i r e c t l y  t o  B u r r a r d   I n l e t ,  one d i r e c t l y   t o  

t h e  Squamish R iver   v ia   the   mun ic ipa l   t rea tment  system,  and one t o   t h e  

ground. 
On Vancouver I s l a n d   s i x  companies  have p o s i t i v e   d i s c h a r g e s ,   f i v e  

i n   t h e   V i c t o r i a  area, and one i n  Nanaimo. All discharge   even tua l l y   t o   t he  

sea; f o u r   o f   t h e  companies  have d i r e c t   d i s c h a r g e s   t o   t h e  sea,  whi 1  e t h e  
r e s t  are via  municipal  lines. 

I n   t h e   i n t e r i o r   t h e r e   a r e   f o u r  companies w i t h   p o s i t i v e  

discharges: one i n   P r i n c e  George,   which  f lows  v ia   the  munic ipa l   sani tary  
sewer  system t o   t h e   F r a s e r   R i v e r ,  one i n  Cast legar,   which goes v i a   t h e  
mun ic ipa l   s to rm  sys tem  to   the   Co lumbia   R iver ,  and two  which  have  discharges 

t o   t h e  ground. 
The o v e r a l l  breakdown  according t o  e v e n t u a l   e f f l u e n t   d e s t i n a t i o n  

i s  t he re fo re :  18 d i s c h a r g e s   t o   t h e  ocean, 15 t o   t h e   F r a s e r   R i v e r  system, 

one t o   t h e  Columbia  River  system, one t o   t h e  Squamish River  system and 

t h r e e   t o   t h e  ground. 

Tab1 es 4 and 5 p resen t   t he  1 i q u i d   e f f l u e n t   t r e a t m e n t  and 

discharge  data. 
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4 SPECIAL WASTES 

The type of metal finishing  operations i n  use w i  11 determi ne the 
type of organic  wastes produced. Generally, metal forming and heat  treat- 
i n g  operations  generate o i l  wastes,  solvent  cleaning  operations  generate 
degreasing  solvent  wastes, and surface  coating  operations  generate p a i n t  
sludges.  Inorganic  wastes  are produced as  sludges i n  t a n k  bottoms for many 
of the  processes  listed, most notaby i n  electroplating  operations. 

I n  the waste section o f  the  survey,  questions were asked abou t  
o i l  and  solvent  wastes, p a i n t  sludges and  sludges  generated from waste 
water treatment, t ank  bottoms and spent  process  solutions. The larger  the 
company, the more l ikely i t  was t o  have wastes i n  the above-mentioned 
categories: e ighty-e ight  percent o f  the  1 arge companies, s ix ty  percent o f  

the medium companies and thirty-three  percent o f  the small companies 
reported  wastes. A total  of thirty-eight companies generated  special 
waste.  Table 6 categorizes  disposal methods for the  potentially hazardous 
wastes. Appendix D l i s t s   quan t i t i e s  and types of wastes  generated  as 
reported on the  questionnaire. 

4.1 Sol vent and Oil Wastes 
Disposal o f  organic  wastes from metal f i n i s h i n g ,  i f  properly 

done, i s  a costly  alternative compared t o  reprocessing and reuse. 
Secondary processing of these  wastes produces materials  suitable for 
i n - p l a n t  reuse, use as  fuel,   or  resale  to and reuse by other  users. 

Waste solvents may be halogenated  or  non-halogenated, and may 
contain oi l ,   grease,  wax and metall ic  particles as contaminants. However 
waste solvents have h i g h  potentials  for recovery and reuse, and the  recla- 
mation technology i s  well developed.  In B . C .  services  are  readily 
avail ab1 e i n  the Lower Mai n l  and and on the  Is1 and. 

Waste oi  1 s may be  emu1 s i f ied  oi ls ,   synthet ic   oi l  s ,  or  petroleum- 
based mineral o i l s ,  depending on the appl ication. Commonly used additive 
types  include rust preventatives,  emulsifiers,  anti-oxidants, extreme 
pressure  additives, and viscosity index modifiers. Waste oi l  may contain 
such contaminants  as metal par t ic les ,  sediments, sul fur, chlorine, 
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f luorides,  phosphates,  phenol i c  compounds, b io-degradat ion  products  and 
ox ida t ion   p roduc ts .  The re f i ne ry / rec lamat ion   t echno logy   f o r  waste o i l s   i s  

a1 so well  developed.  Services i n  B.C.  a r e   a v a i l   a b l e   i n   P r i n c e  George  and 
t h e  Lower  Main1 and. 

Solvent  and/or o i l  wastes  were  generated  by 22 companies, o f  
which 13 companies repor ted  generat ing  o i l   wastes,  and 14 reported  genera- 

t ing   so lvent   was tes .  A t o t a l   o f   t h i r t e e n  companies recycled  these  wastes. 
Nine  companies  had  waste o i l   p i c k e d  up f o r   r e c y c l e ,   w h i l e   e i g h t  companies 

had  waste  solvent  p icked up f o r   r e c y c l e  and  one company r e d i s t i l l e d   i t s  own 
sol  vent  waste. All o f   t h e  companies  generating  both o i l  and sol  vent  wastes 

recyc led   bo th ,   w i th   the   except ion   o f  one  company tha t   burned a m ix tu re  o f  
o i l  and solvent  waste as f u e l .  The remainder o f  the  companies  disposed o f  

t h e i r   o i l   o r   s o l v e n t  was tes ,   usua l l y   a t  a f requency  o f  once per month, 

a1 though t h i s   v a r i e d   f r o m  a weekly t o  an annual  basis. An i n t e r e s t i n g  and 
unexpected  observat ion was tha t   the   smal l  companies  had a much b e t t e r  

recyc l   i ng   reco rd   t han   t he  1 arge  or  medi um s i ze  companies. A1 1 companies 

t h a t   r e c y c l e d  were l o c a t e d   i n   t h e  Lower  Mainland  wi th  the  except ion o f  one 

i n   P r i n c e  George ( o i l )  and one i n . V i c t o r i a   ( s o l v e n t ) .  

4.2 P a i n t  Wastes 
Paint  wastes  vary  from  innocuous t o  hazardous, and have l i m i t e d  

recove ry   o r   reuse   po ten t i a l  . As such, p a i n t  waste i s  a lmost   exc lus ive ly  
d isposed  o f ,  i n   e i t h e r   s a n i t a r y   o r   s e c u r e d  1 and f i  11 s, depending on i t s  

composi t ion.  
Paint  wastes  were  generated  by  el  even  companies, a1 1 medium o r  

1 arge  s ized. O f  these,   e ight   s imply   d isposed  o f   the  wastes  unt reated  a t  

s i t e s   r a n g i n g   f r o m   t h e   l o c a l  dump ( v i a  garbage c o l l e c t i o n )   t o  hazardous 

waste l a n d f i l l   o p e r a t i o n s   i n   I d a h o   o r  Oregon.  Only one company repor ted  

t r e a t i n g   t h e   p a i n t  w a s t e s   b y   " n e u t r a l   i z i n g   w i t h   a d d i t i v e s "   p r i o r   t o  
disposal.  Another company repor ted   t rea t ing   pa in t   was tes   (method 

unspeci f ied)   and  then  s tor ing  the  wastes on p l a n t   p r o p e r t y .  One company 

burned  paint   wastes.  

Paint  wastes were  disposed o f   a t   va r ious   f requenc ies   rang ing   f rom 

a d a i l y   t o  an annual  basis. 
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4.3 Addi ti onal S1 udges 

Companies were  asked i f  sludges  were  generated  from  waste w a t e r  

t reatment  processes,  tank  bottoms  or  t reatment  of   spent  process  solut ions.  
Twenty-six  companies  reported  sludges i n   a t   l e a s t  one o f   these  ca tegor ies .  

A t o t a l   o f   e l e v e n  companies reported  sludges  being  generated  from 
waste  water  treatment  processes. By far   the  greatest   tendency was t o  

simply  dispose  of  these  wastes  as  nine  companies  did. One company 

segregated and stored  these  wastes,   whi le a second stored  wastes  for  

eva lua t i on  and recyc led  i f  poss ib le .  

Eighteen  companies  reported  generating  tank  bottom  sl udges , 
a1 though  given  the number o f   e l e c t r o p l a t i n g  companies (20) , i n   a d d i t i o n   t o  

o ther   types , t h i s  number may be somewhat low. However q u i t e  a few men- 
t ioned  never   d ispos ing o f  a n y t h i n g   i n   t h e  pl ating  tanks.  Twelve  companies 

disposed o f  the  tank  bottom  sludge,  two  companies  stored it, two  companies 

recyc led  and  two  more s to red  and recyc led.  

Sludges  f rom  t reatment  of   spent  process  solut ion were  generated 

by th ree  companies. Two companies  disposed o f   t h e s e   s l u d g e s   a t   s i t e s   i n  

Oregon  and/or  Washington. One company d r i e d  and segregrated  the  waste, 

r e c y c l   i n g  some of i t  and s t o r i n g   t h e   r e s t   f o r   f u t u r e   r e c y c l  i ng. 

Sludges i n   t h e  waste  water  treatment,  tank  bottoms and t reatment  
o f   spent   process  so lu t ion  categor ies were monitored  by  only  four  companies, 

a1 1 c l   a s s i   f i e d  as  being 1 arge. I f  Environment Canada wished t o   o b t a i  n 

samples of   these  s ludges, good coopera t ion   cou ld  be expected  since  twenty- 

one o f   t h e   t w e n t y - s i  x companies sa id  they  would  agree  to   g ive  s ludge 

samples. 
Only f o u r  companies  acknowledge stor ing  these  wastes on p l a n t  

p r o p e r t y .   T h i s   i s  somewhat s u p r i   s i n g   s i n c e   u s u a l l y  1 arge and  medium s i z e  

companies  have a t   l e a s t  some m i  s c e l l  aneous  waste ( so l   ven t ,   s l udges ,   o i l  s 
or   mix tures)   which  are  s tored  pending a dec i s ion  on how o r  where t o  dispose 
of  them.  However i t  appears tha t   t he   ma jo r i t y   o f   was tes   a re   d i sposed   o f  , 
many j u s t  t h rough   l oca l   ga rbage   co l l ec t i on .  It may be t h a t  some waste i s  
being  disposed i n  t h i s  method, tha t   be longs  on s p e c i a l l y   d e s i g n a t e d   s i t e s  , 

I 
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o r   r e q u i r e s   t r e a t m e n t   p r i o r   t o   d i s p o s a l  . Since  only a few  companies  moni- 

t o r   t h e  waste  s ludge,   external   ver i f icat ion  would be r e q u i r e d   t o  check 

t h i s .  

Recycl ing  of   these  speci f ic   wastes i s   p r a c t i s e d  by   on l y   f ou r   o f  

twenty-six  companies.   This  opt ion  should be encouraged more. 

4.4 Recovery/Recycl i ng 
Companies were  asked i f  recyclinglrecoverylreclamation i s  prac- 

t i s e d  i n  any way. I n   a l l   t w e n t y - t h r e e  companies p r a c t i c e d   r e c y c l i n g   o f  one 
form  or  another.   Eleven  companies  recycled  or  recovered  metals  e i ther i n  

so lut ion,   s ludges,   or  as scrap. As previously  mentioned,  nine  companies 
have  waste o i l   p i c k e d  up f o r   r e c o v e r y ,   e i g h t  companies  have  waste sol vent  

p icked up  and  one company recovers  waste  solvent i n   p l a n t .  Three  companies 

recycle  water  used i n   p l a n t  processes.  Other  i tems  recycled  or  recovered 
inc lude  sand, e l e c t r o s t a t i c  powder pa in t ,   ac id ,  and t h e   s l u d g e s   i d e n t i f i e d  

i n   t he   p rev ious   sec t i on .   La rge  and small  companies seem t o  do the  most 

r e c y c l i n g  of wastes (59% and 53% r e s p e c t i v e l y )   w h i l e  medium s i z e  companies 

cou ld   p robab ly  do more (23%). Some o f  t h e   l a r g e  and medium s i z e  companies 

ment ioned  tha t   they   a re   s tudy ing   the   poss i   b i l  i ty o f   r e c y c l  i ng  more  and a r e  

s to r i ng   t he   was tes   f o r   f u tu re   recyc l i ng   and /o r   a re   l ook ing   f o r  a recovery 

process. 
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o b t a i  ned f rom  reg ional  
f e d e r a l   f i l e s  and s i t e  

ava i lab le   a re   no ted  i n  

medi um s i  ze  compani  es 

(Greater  
v i s i t s .  

Appendix 

i n   t h e   f o  

5 ATMOSPHERIC EMISSIONS 

I n fo rma t ion  on atmospheric  emissions was not  requested on t h e  

survey  form,  however  data r e l a t i n g   t o   f o u r t e e n  companies was subsequently 

Vancouver  Regional D i s t r i c t )   a i r   p e r m i t s ,  

The companies fo r   wh ich   i n fo rma t ion  was 

A and i n c l u d e   e l  even l a r g e   s i z e  and t h r e e  
1 low ing   ca tegor ies ;  seven i n   p r i m a r y   m e t a l  

products ,   four  i n   f ab r i ca ted   me ta l   p roduc ts ,   two  i n  e l e c t r o p l a t i n g   s e r v i c e s  

and  one t ranspor tat ion  equipment .   Th is   should  not   be  cons idered as a 

rep resen ta t i ve  sample, s i n c e   t h e   s e l e c t i o n   i s   h e a v i l y   b i a s e d   t o w a r d s   t h e  

1 arge  companies  which a t t r a c t  more r e g u l a t o r y  agency a t t e n t i o n .  
Fur thermore   the   la rge  companies  themselves,  as p rev ious ly  mentioned, a r e  

weighted  towards  the  pr imary  metal   products  category.  

5.1 Types o f  Emissions 
Air emiss ions   f rom  su r face   f i n i sh ing   ope ra t i ons   i nc lude   vo la t i l e  

organic  compounds, a c i d   m i s t s ,   a l k a l i n e   m i s t s ,   m e t a l s  and p a r t i c u l a t e s  

( d u s t  and g r i t ) .  The type  o f   p rocess   opera t ion   be ing   used  a t  a g i v e n   p l a n t  

will determine  the  type  of   emission.  Metal   and  abrasive  dust and g r i t ,   f o r  

example, a re   genera ted   dur ing   po l i sh ing ,   bu f f ing  and  deburr ing.   Ac id  mis ts  
are  generated  f rom open ac id   ba ths  such  as  occur i n   e l e c t r o p l a t i n g ,  

anod iz ing ,   e t ch ing ,   p i ck l i ng  and b r i g h t   d i p p i n g   o p e r a t i o n s .   A l k a l i n e   m i s t s  

a re  1 i kewise  generated  from a1 k a l   i n e   c l e a n i n g  and a few e l e c t r o p l a t i n g  

opera t i ons .   Vo la t i l e   o rgan ic  compounds are   p roduced  dur ing   pa in t ing  and 

so l   ven t   c l   ean i   ng  . 
The emission  data i n  Table 7 i s  n o t   r e p r e s e n t a t i v e  o f  the   sur face  

f i n i sh ing   i ndus t r y   s ince   ve ry   f ew  companies w i t h   p l a t i n g  shops a r e  

inc luded.  The p r o p o r t i o n   o f   a c i d   m i s t ,  chrome  and solvent  emissions  would 

be much g rea te r  i f  the  who1 e sur face   indus t ry  was represented. 
Appendix C p rov ides  more i n fo rma t ion  on emiss ion   da ta   fo r   sur face  

f i n i s h e r s   i n   t h e   G r e a t e r  Vancouver  area. 

t 

m 

E 

L 
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5.2 E m i  ssi on Control  Systems 
The control of emissions may be approached i n  three ways, namely 

substitution of 1 ess hazardous  chemical s or operations, contaminant d i  sper- 
sion, and treatment or removal of air emissions. The substitution of 
hazardous  sol vents by less tox ic  or non-toxic solvents i s  the preferred 
approach and should be practiced where possible. For  example, solvent 
based paints may be replaced by water based paints, and halogenated sol- 
vents may be replaced by non-halogenated solvents.  Substitutions of this 
type, i f  practised, would n o t  be apparent from the sources of information 
used for this  section. Therefore none are  reported. 

The concentration of air  contaminants may be reduced by local 
exhaust  systems. Ventilation hoods or slots are very comnon i n  the  surface 
finishing industry as a means of removing emissions  over open tanks such as 
those used i n  p l a t i n g ,  pick1 i n g ,  and sol vent or a1 kal ine cleaning opera- 
tions. Usually these emissions are discharged outside w i t h o u t  treatment, 
b u t  i n  a few cases, for example where  chromic ac id  i s  used, a scrubber may 
be installed i n  combination w i t h  the exhaust system t o  t r ea t  the emissions. 
Amongst the  fourteen companies there were a t o t a l  of twenty-two exhaust 
systems. 

Other  emission control systems frequently used i n  the surface 
finishing industry include: cyclones and baghouses, which  remove 
pa r t i cu l  ates i n  emissions from g r i  ndi ng, sandbl a s t i  n g ,  gal vani z i n g  or 
electrostatic p a i n t  appl ications; p a i n t  booths (dry or water wash)  used i n  
spray p a i n t i n g  operations;  scrubbers, used t o  treat emissions from 
p i  ckl i ng , etchi ng  , pl  a t i  ng , b r i g h t  d i  pp i  ng , el ectrol  ess pl  a t i  ng , anodizing 
and phosphating lines; and mist eliminators, sometimes  used i n  conjunction 
w i t h  scrubbers or local venti 1 a t i o n  systems as an after-treatment. 

Amongst the thirteen companies there were twenty-five baghouses, 
ten cyclones, nine scrubbers, four water wash booths, four dry p a i n t  
booths, three mist eliminators and one f i l t e r  box. There  were no electro- 
static  precipitators or incinerators i n  use a t  these  surface  finishing 
companies. One company had no pollution control devices installed. 



- 16 - 

6 CONCLUSIONS 

1. S i x t y - t w o   s u r f a c e   f i n i s h e r s   w e r e   i d e n t i f i e d   i n   t h e   p r o v i n c e   o f   B r i t i s h  

Columbia  ranging i n   s i z e   f r o m  a few par t - t ime  opera t ions   to   severa l  
m u l t i - m i l l i o n   d o l l a r   i n d u s t r i e s .  The m a j o r i t y   o f   t h e   s u r f a c e   f i n i s h -  

i n g   i n d u s t r y   i s   l o c a t e d   i n   t h e  Lower  Mainland. 

2. On a comparat ive  scale,   seventeen  companies  were  c lassi f ied as be ing  

1 arge, t h i r t y  as medium and f i f t e e n  as being smal 1 . 

3. The most common indus t r y   t ype  was e l e c t r o p l a t i n g ,   i n   t h a t   t w e n t y - n i n e  
companies  had e l e c t r o p l a t i n g  shops.  The  most comnon process  opera- 
t i o n s  were a1 k a l  i ne c l   e a n i  ng, e l   e c t r o p l   a t i  ng  and so l   vent   c l   eaning.  

4 .  Thi r ty -seven companies repo r ted  a p o s i t i v e   e f f l u e n t   d i s c h a r g e   w h i l e  

th ree  companies  had c l o s e d   l o o p   e f f l u e n t   r e c y c l i n g  systems.  Twenty- 
two  companies  stated  they  had no l i q u i d   e f f l u e n t   d i s c h a r g e .  

5 .  Water r e d u c t i o n   f a c i l i t i e s  were  widely  used  amongst  companies  with 

l i q u i d   e f f l u e n t  and spent  process  solut ions.  The most comnon method 

f o r   t r e a t i n g   s p e n t   p r o c e s s   s o l u t i o n s  was n e u t r a l i z a t i o n .  The most 

common t r e a t m e n t   m e t h o d s   f o r   l i q u i d   e f f l u e n t   i n c l u d e d   n e u t r a l i z a t i o n ,  

c l a r i f i c a t i o n / s e t t l i n g ,   r e d u c t i o n   o f   c h r o m i c   a c i d   w i t h   s u l f u r   d i o x i d e  

o r   m e t a l   b i   s u l p h i   t e ,  and chlorination.  Treatment  systems  were  gener- 

a l l y  more s o p h i s t i c a t e d   a t   t h e  1 arger  companies. 

6. The m a j o r i t y   o f   t h e  companies  discharged t o   t h e   m u n i c i p a l   s a n i t a r y  

sewer  system.  The o v e r a l l  breakdown  according t o   e v e n t u a l   e f f l u e n t  

d e s t i n a t i o n   i s  18 d i scha rges   t o   t he  ocean, 15 t o   t h e   F r a s e r   R i v e r  

system,  one t o   t h e  Columbia  River System,  one t o   t h e  Squamish R iver  

System  and t h r e e   t o   t h e  ground. 
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7 .  M o n i t o r i n g   o f   l i q u i d   e f f l u e n t   q u a l i t y  had  been done a t   e i g h t y - f o u r  

p e r c e n t   o f   t h e  companies w i t h  a p o s i t i v e   d i s c h a r g e .  The mon i to r ing  

group  however  var ied  according  to company s i ze .  Among t h e  1 arger  

indus t r ies ,   regu la to ry   agenc ies   a t   severa l  1 eve1 s were i n t e r e s t e d   i n  
m o n i t o r i n g   t h e   e f f l u e n t .  Among medium s i z e  companies the   mun ic ipa l  
agencies  took  the 1  ead i n  monitoring,  whi 1  e a t  the  small  companies 

very 1 i t t l e   p r i o r i t y   i n   m o n i t o r i n g  was g iven by t h e   r e g u l a t o r y  

agencies,  such  that  sampling, i f  done, was performed by the  company. 

8. Solvent   and/or   o i l   wastes were repor ted  by t h i r t y - f i v e   p e r c e n t  o f  the  

companies: f i  f ty -n ine   percent   o f   these  recyc led   was te   th rough o i l  
r e - r e f  i ners  or  sol  vent  recovery  companies . 

9 .  Paint   wastes,   having 1 imi t e d   p o t e n t i a l   f o r   r e c o v e r y ,  were  general ly 

d i sposed   o f   a t   s i t es   rang ing   f rom  the   l oca l  1 a n d f i l l   t o   s p e c i a l   s i t e s  

i n   t h e   U n i t e d   S t a t e s .  

10. Wastewater  treatment  sludges,  tank  bottom  sludges,  and/or  spent  pro- 

cess  solut ion  sludges  were  generated by  a t o t a l   o f   t w e n t y - s i x  com- 
panies.  These  wastes  were  general ly  disposed,  although many companies 

c o u l d   n o t   i d e n t i f y   t h e   s i t e   s i n c e  i t  was 1 e f t   t o  a d isposal  company. 
Only f o u r  companies prac t ised   recovery   o f   these  s ludges .   Mon i to r ing  
o f  sludges was done by f o u r  companies on ly ,  a1 1 1 arge. 

11. Various  wastes  were  recycled  or  recovered.  Large  and  small   companies 
d i d   q u i t e   w e l l   i n   t h i s   a r e a ,  however there  appears  to   be a l o t  o f  room 

f o r  improvement among t h e  medium s i z e d   i n d u s t r i e s .  

12. L im i ted   a i r   em iss ions   da ta  was compiled  from  sources  other  than  the 

survey , and re1  a tes  most ly  t o  1 arge  companies. Air emissions  include 

p a r t i c u l a t e s  , a c i d  m i  s t s ,  a1 k a l  i ne m i s t s  , v o l   a t i  1 e organic  compounds 

and  metals  such as  chrome, l e a d  and z inc .  
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13. A t o t a l  of seventy-e ight   a i r   po l lu t ion   cont ro l  systems were i n  use 
amongst t h e  fourteen  companies  for which information was ava i lab le .  
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TABLE 2 PROCESS  OPERATIONS  USED BY SURFACE F I N I S H I N G   I N D U S T R I E S  

PROCESS  OPERATIONS 

a1 kal i ne cleaning 
electroplating 
sol vent cleaning 
mechanical deburri ng , sand b l  a s t i  ng 
acid p i c k l i n g  
coati ng ( p l  as t i   c ,  p a i n t i n g )  
s t r i p p i n g  electrodeposits 
quenching from metal heat  treating 
chemical conversion  coating 
acid b r i g h t  dri ppi  ng 
anodi zi ng  
hot d i p  galvanizing 
etching 
cleaning  operation from electronic 

component manufacturing 
electroless pl  a t i  ng 
el ectropol i shi ng 
drying  operation from electronic 

component manufacturing 

LARGE 

11 
7 

12 
11 
1 0  
10 
5 
7 
7 
4 

3 
4 

2 

1 
1 
- 

- 

c 

” 

c 

MED I UM 

19 
17 

9 
1 0  

9 
7 

12  
5 
6 
1 
1 
- 
- 

1 
- 
- 

1 

SMALL 

4 

5 
7 
3 
2 

3 
2 
2 
- 
1 
1 
- 
1 

- 
- 
1 

- 

t 

” 

c 

TOTAL 

34 
29 

28 
24 
2 1  
20 
19 
14 
13 
6 
5 
4 
3 

2 
1 
1 

1 
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TABLE 3 LOCATION OF  SURFACE FINISHING INDUSTRIES I N  B.C.  

MUNICIPALITY 

LOWER MAINLAND 

Vancouver 
Richmond 

Burnaby 

North Vancouver 

Surrey 

D e l t a  
New Westminster 

Langley 

P o r t  Coqui tl am 
P o r t  Moody 

Squ  ami s h 

VANCOUVER ISLAND 

V i c t o r i a  
Esquimal t 
Nanaimo 

INTERIOR 

Prince  George 
Castlegar 

Kaml oops 
Kel owna 

Vernon 

100 M i l e  House 

LARGE MED I UM 

21 

9 

3 

2 
1 
- 
3 
1 
- 
- 
1 
1 

3 
3 
- 
- 

6 
2 
1 
1 
- 
1 
1 

SMALL TOTAL 

48 

19 

a 
4 
4 

4 

3 
2 
1 

1 

1 
1 

7 
5 
1 
1 

7 
2 
1 

1 
1 
1 

1 
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TABLE 4 L I Q U I D  EFFLUENT - DISCHARGE AND QUALITY  DETAILS 

L I Q U I D  EFFLUENT  DISCHARGE 

l i q u i d  effluent,  positive discharge 

l i q u i d  effluent, closed loop 

no l i q u i d  effluent 

l i q u i d  effluent  treated 

ef f 1 uent d i  scharged t o  : 
municipal sanitary sewer 
municipal  storm  sewer 
i ndustri a1 sewer 
sea 
fresh water ri ver/stream 
ground - t i le   f ie ld  
ground - seepage p i t  
other 

effluent monitored 
by company 
by regulatory agency - city 

numbers supplied 
- GVRD, WMB, EP! 

one  person responsible for controlled 
effluent qual i ty  and use of treat- 
ment  equipment 

cost of effluent treatment can  be 
estimated 

LARGE 

11 

2 

4 

10 

8 - 
1 
1 
1 - 
1 
- 

11 
9 
6 
4 
10 

9 

6 

MEDIUM 

21 

1 

8 

21 

14 
5 

3 
- 
- 
- 
1 
2 

16 
7 
9 
1 
5 

11 

5 

SMALL 

5 

- 

10 

4 

3 - 
- 
1 
- 
1 
- 
- 

4 
3 
1 
- 
1 

4 

2 

TOTAL 

37 

3 

22 

35 

25 
5 
1 
5 
1 
1 
2 
2 

31 
19 
15 
5 
16 

24 

13 

111 

m 

a 

m 
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TABLE 5 L I Q U I D   E F F L U E N T  - TREATMENT AND C O L L E C T I O N   D E T A I L S  

TREATMENT/COLLECTION 

spent   p rocess   so lu t ions   t rea ted  

method: n e u t r a l i z a t i o n  
r e d u c t i o n  
precipitation/settling/fil t r a t i o n  
c h l o r i n a t i o n  
o t h e r  

where d i scha rged :   o f f s i t e  
sewer 
e f f l u e n t   t r e a t m e n t  
e x t e r i o r   r e c y c l e  

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

t ype :   sp ray   r i ns ing  
de lay   over   r inse   tanks  
ho ld ing   t anks   o r  dams 
c o u n t e r f l  ow ri n s i  ng 
m in im iza t i on  o f  seepage l o s s  
e f f l u e n t   s e g r e g a t i o n  
conduc t i v i t y   me t res  
min imizat ion  dragout /dragout   tanks 
o t h e r  

l i q u i d   e f f l u e n t   c o l l e c t e d   i n   t r e n c h e s  
dra ins  

d i r e c t e d  t o  sump and/or  tank 

l i q u i d   e f f l u e n t   t r e a t e d  

o r  

method: n e u t r a l i z a t i o n  
c l a r i f i c a t i o n l s e t t l i n g  
r e d u c t i o n   o f   c h r o m i c   a c i d   w i t h  

c h l   o r i   n a t i o n  
o i l /wa te r   separa to r  
evaporat ion 
cyan ide   reduc t ion  and d e s t r u c t i o n  
sludge  formed  from  acid  and  cleaner 

s u l f u r   d i o x i d e   o r   m e t a l   b i s u l f i t e  

wastes,   put   through a h i g h  
pressure f i  1 t e r  

LARGE 

12 

10 
4 
1 
1 
4 

- 
5 
6 
2 

12 

9 
8 
9 
9 
7 
9 
3 
1 
2 

11 

11 

10 

10 
6 

5 
4 - - 
1 

1 

MEDIUM 

19 

8 
1 
2 
1 
1 

1 
7 

15 
2 

16 

9 
10 
10 
5 
6 
3 - - 
1 

14 

18 

21 

16 
10 

9 
3 
1 - - 

- 

SMALL 

4 

2 

1 

1 

1 
1 
2 
1 

- 
- 

4 

3 
3 
1 

1 
- 
- 
- 
2 - 

2 

3 

4 

3 
1 

2 - - 
1 - 

- 

TOTAL 

35 

20 
5 
4 
2 
6 

2 
13 
23 
5 

32 

21 
21 
20 
14 
14 
12 
3 
3 
3 

27 

32 

35 

29 
17 

16 
7 
1 
1 
1 

1 
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TABLE 7 RECORD OF A I R  EMISSIONS 

EMISSIONS ( Process-Re1 ated) 

acid  mists 

a1 k a l  i ne mi  sts 

par t icu l   a tes  

p a i n t  

sol  vent 

chrome 

z inc  
1 ead 

o i l  m i s t  

CONTROL DEVICES IN USE 

baghouse 

vent i  1 a t i o n  system 

cyclone 

scrubber 
water wash booth 

dry  paint  booth 
mis t   e l iminator  

fi 1 ter box 

t o t a l  

t 

” 

” 

” 

c 

NUMBER 

4 
2 

11 

3 
2 
2 
4 

1 
1 

NUMBER 

25 
22 
10 
9 
4 
4 
3 
1 
78 

SAMPLE AIR EMISSIONS (mg/rn3) 

6.4 - 45.0 
NA 

6.9 - 59.3 
NA 

NA 

NA 

2.3 - 13.7 
NA 

11.4 
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APPENDIX A 

LIST OF SURFACE  FINISHING  COMPANIES 
IN BRITISH  COLUMBIA 
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APPENDIX B 

QUESTIONNAIRE USED I N  THE SURVEY 
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ENVIRONMENT  CANADA 

ENVIRONMENTAL  PROTECTION  SERVICE 

SURFACE F I N I S H I N G   I N D U S T R Y   R E V I E W  

COMPANY  NAME 

S I T E  ADDRESS 

POSTAL CODE 

MAIL ING  ADDRESS ( I F  D I F F E R E N T  FROM ABOVE) 

POSTAL CODE 

PHONE NUMBER 

DATE 

NAME  AND P O S I T I O N  OF  PERSON F I L L I N G  OlJT  FORM 

DO YOU HAVE  ANY  SURFACE F I N I S H I N G   O P E R A T I O N S   I N  YOUR PLANT  SUCH  AS  PLATING, 

ANODIZING,   METAL  HEAT  TREATING,  OR C O A T I N G   ( N O T   I N C L U D I N G   P L A S T I C   C O A T I N G  OR 

P A I N T   C O A T I N G   O P E R A T I O N S ) ?  
- 

YES NO 
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GENERAL 

1. How many years  has  the  business been opera t ing? 

2. Normal working  days  per  year 
Normal s h i f t s   p e r   d a y  

3. Number o f  employees p r e s e n t l y   i n   f i n i s h i n g   o p e r a t i o n s  

4. Which o f   t h e   f o l l o w i n g   s u r f a c e   f i n i s h i n g   o p e r a t i o n s   a r e  employed? 
(check  one o r  more  below) 
(a)  Mechanical   deburr ing,  sand b l a s t i n g  

( b )   H o t   d i p   g a l v a n i z i n g   ( c o a t i n g  a m e t a l l i c   w o r k p i e c e   w i t h  
another   meta l  by  immersion i n  a mol ten  bath t o   p r o v i d e  
a p r o t e c t i v e   f i l m )  - a1 uminum 

- z inc  
- lead 
- t i n  

( c )   E l e c t r o p l a t i n g   ( p r o d u c t i o n   o f  a t h i n   s u r f a c e   c o a t i n g  of one metal on 
another   by  e lect ro-deposi t ion.   Meta l   ions i n   e i t h e r   a c i d i c  o r  a l k a l i n e  
o r  neut ra l   so lu t ions   a re   reduced on ca thod ic   sur faces) .  

N icke l   p l  a t i  ng 

Chromium p l   a t i n g  

Copper p l   a t i n g  

Z i n c   p l   a t i  ng 

B r a s s  p l a t i n g  
T i  n p l   a t i  ng 

Cadmi um p l   a t i  ng 

b r i g h t  
semi -br igh t  
a c i d  
b lack  
a c i d i c  
a1 k a l   i n e  
cyani  de 
pyrophosphate 
sul   phate 
cyani  de 
c h l o r i d e  
su l   phate 

c h l o r i d e  
a c i d  
a1 k a l   i n e  
cyanide 
a c i d  

- 2  - 
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I r o n  
Chromium 

Cadmi um 
Go1  d 

ac id  
a1 ka 

cyan 

Go1 d p l  a t  i ng 
S i  1 v e r   p l  a t i  ng 
Lead p l  a t i  ng 
I r o n   p l   a t i  ng 
Other ( p l  ease spec i f y )  

E lec t ro less   p la t ing   (chemica l   reduc t ion   p rocess   wh ich  depends  on the  
c a t a l y t i c   r e d u c t i o n  o f  a m e t a l l i c   i o n   i n  an aqueous s o l u t i o n   c o n t a i n i n g  
a reduct ion  agent and t h e  subsequent  deposit ion o f  meta l   w i thout   the  
use o f   e x t e r n a l   e l e c t r i c a l   e n e r g y ) .  

Copper 
N icke l  
Brass 
T i  n c h l o r i d e  

a1 k a l  i n e  

1 i n e  

i d e  
c h l   o r i d e  

S i  1 ve r  
n t h e r   ( p l  ease spec i f y )  

Anodizing a1 uminum o r  magnesium ( e l e c t r o l y t i c   o x i d a t i o n   p r o c e s s   w h i c h  
conver t s   t he   su r face   o f  a m e t a l   t o  an i n s o l u b l e   o x i d e )  

su l   phur ic  
chromic 

Solvent   c leaning  (process o f  removing o i l  s and grease  f rom  sur face  o f  
workpiece  by  the use o f   o r g a n i c   s o l v e n t s )  NB - A halogenated  solvent i s  
one  which i s  combined w i t h  one o r  more o f  t h e   f o l l o w i n g :   f l u o r i n e ,  
ch lo r i ne ,   b romine   o r   i od ine .  

vapor - halogenated  solvents 
- non-ha1 ogenated sol vents  

l i q u i d  - halogenated  solvents 
- non-ha1  ogenated sc l ven ts  

A lka l ine   c lean ing   ( remova l  o f  o i l y   d i r t   o r   s o l i d   s o i l s .   D e t e r g e n t  
n a t u r e   o f   c l e a n i n g   s o l u t i o n   p r o v i d e s  most o f   t h e   c l e a n i n g   a c t i o n   w i t h  
a g i t a t i o n  o f  work piece  secondary) 

- 3 -  
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( h )   A c i d   p i c k 1   i n g   ( a   s o l u t i o n   o f  an inorganic   minera l   ac id ,   organ 
ac id  s a l t  i n  comb ina t ion   w i th  a w e t t i n g   a g e n t   o r   d e t e r g e n t   t o  
d i r t ,   o i l  and oxide  f rom  metal   surfaces) 

i c   a c i d   o r  
remove 

A c i d   b r i g h t   d i p p i n g   ( a   s p e c i a l i z e d   f o r m   o f   e t c h i n g   ( k )  used t o  remove 
ox ide  and t a r n i s h   f r o m   f e r r o u s  and non- fe r rous   ma te r ia l s )  

S t r i p p i n g   E l e c t r o d e p o s i t s  
e l e c t r o l y t i c a l l y  
immersion  only 

E t c h i n g   ( p r o d u c t i o n   o f   s p e c i f i c   d e s i g n   c o n f i g u r a t i o n s  and to lerances  on 
p a r t s   ( a   m e t a l   c l a d   p l a s t i c   i n   t h e   c a s e   o f  p.c.b.' s )  b y   c o n t r o l l e d  
d i s s o l u t i o n   o f   t h e   m e t a l   w i t h   c h e m i c a l   r e a g e n t s   o f   e t c h a n t s )  

a1 k a l   i n e  
a c i d   ( s p e c i f y   t y p e  used) 

Chemical   convers ion  coat ing  (coat ings  are  appl ied  to   prev ious ly  
depos i ted   meta l   o r  base  metal ) 
Chromating or   pass iva t ing   chromic   ac id  

o the r  
Me ta l   co l   o r i  ng 
Phosphate  (immersion i n   d i l u t e   s o l u t i o n   o f   p h o s p h o r i c   a c i d )  

Coat ing p l   a s t  i c 
p a i   n t i  ng 
e l e c t r o s t a t i c   p a i n t i n g  

Elect ropol ish ing  (process  o f   smooth ing  or   enhancing a metal   surface by 
making i t  an anode i n  a s u i t a b l e   e l e c t r o l y t e )  

Sa l t   ba th   po t   c lean ing   f rom  me ta l   hea t   t rea t i ng   ope ra t i ons  

Quenching  f rom  metal   heat  t reat ing  operat ions 
b r i n e   s o l u t i o n s  
water  and water-based  so lut ions 

Cyanid ing  f rom  meta l   heat   t reat ing  operat ions 

i n g   o p e r a t  i ons   f rom  e lec t ron  

- 4  

i c  components manufactur ing 
- ha1 ogenated  sol  vent 
- non-halogenated  solvent 
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5. 

6. 

7. 

8. 

9. 

( s )  Making , forming and coat ing   opera t ions   f rom  e lec t ron ic  components 
manufactur ing 

- ha1 ogenated  sol  vent 
- non-halogenated  solvent 

( t )   C l e a n i n g   o p e r a t i o n s   f r o m   e l e c t r o n i c  components manufactur ing 
cyanides 
a c i d  
a1 ka l  i 

If t h e   i n f o r m a t i o n   i s   n o t   c o n s i d e r e d   p r o p r i e t a r y ,   a p p r o x i m a t e l y  what i s  your  
t o t a l   o u t p u t   o f   s u r f a c e   f i n i s h e d   p r o d u c t s   p e r   y e a r ?   ( $ / y e a r )  

What are  the  major   products   manufactured a t  t h e   p l a n t ?   ( p r i n t e d   c i r c u i t  
board,  plated  screws,  hardened  metal prOdlJCtS, etc.) 

Are  spent   process  so lu t ions  t reated  before  d ischarge? 

Method  used ( i f  any) 
Yes No 

Where are  spent  process  solut ions  d ischarged? 
o f f s i   t e  
sewer 
e f f l u e n t   t r e a t m e n t  
Other 

Are   there  any w a t e r   r e d u c t i o n   f a c i l i t i e s   p r o c e d u r e s   i n   t h e   p l a n t   ( f o r  
exampl e see bel  ow) ? Speci fy .  Yes No 

c o u n t e r f l  ow r i n s i n g  
c o n d u c t i v i t y   m e t e r s   i n   r i n s e   t a n k s  
e f f l u e n t   s e g r e g a t i o n   w i t h   t r e n c h i n g  and p i p i n g  
de lay   over   r inse   tanks   (manua l ly  o r  by  re lays)   to   reduce  dragout  
s p r a y   r i n s i  ng 
ho ld ing   t anks   o r  dams t o   c a t c h   a c c i d e n t a l   s p i l l s  
m i n i m i z a t i o n   o f  seepage l o s s e s   t h r o u g h   f l o o r s   ( b y   t i m e l y  
maintenance,  crack  repai r , e t c  .) 
Other ( spec i f y )  

- 5 -  
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10. Are l i q u i d   e f f l u e n t s   c o l l e c t e d   i n   t r e n c h e s   o r   d r a i n s ?  
Yes No 

D i r e c t e d   t o  a  common c o l   l e c t i o n   f a c i l  i t y ?  Yes No 
(Sump o r   t a n k )   S p e c i f y  

11. Are l i q u i d   e f f l u e n t s   t r e a t e d ?  
Method  used ( i f  any) : 

Yes V O  

- chemica l   t rea tment   ch lo r ina t ion  
( g i v e   d e t a i l  s )  

- s e p a r a t i o n   o r   d e s t r u c t i o n  
( g i v e   d e t a i l s )  

reduc t ion   o f   chromic   ac id  
w i t h   s u l p h u r   d i o x i d e   o r  
m e t a l   b i   s u l   p h i   t e  

n e u t r a l i z a t i o n   o f   a c i d   o r  
a1 ka l  i 

Other ( spec i f y )  

c l a r i f i c a t i o n / g r a v i t y  
s e t t l   i n g  

e l e c t r o l y t i c   d e s t r u c t i o n  
reverse osmosi s 
e l e c t r o d i a l y s i s  
h igh  pressure  temperature 

h y d r o l y s i s  
i o n  exchange 
Othe r   ( spec i f y )  

- evaporat ion 
- o t h e r   ( s p e c i f y )  

12. Where does the   e f f l uen t   f rom  the   sys tem  f l ow?  
- t o  munic ipa l   sani tary   system 
- to  munic ipa l   s torm  system 
- t o  water sea 

1 ake 
r i v e r /   s t  ream f r e s h  

t i d a l  

deep w e l l  
seepage p i t  
sur face  

- t o  ground t i l e   f i e l d  

- o t h e r   ( s p e c i f y )  

- 6 -  
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13. Is e f f l u e n t   q u a n t i t y  and qua l i t y   normal ly   mon i to red? 
Yes NO 

EFFLUENT QUALITY 
- i f  yes  by whom? - t h e  company 

- i f  poss ib le ,   supp ly   t he   f o l l ow ing :  
- an environmental  agency 

f l  ow r a t e  
PH 
suspended s o l   i d s  
chromium 

P Pm 
I 1  

cadmi um II 

copper 
n i c k e l  
1 ead 
z inc  
cyanide 

14. Is one pe rson   respons ib le   f o r   con t ro l  1 i n g   e f f l u e n t   q u a l  i t y  and  use o f  
t reatment  equipment ( i f appl   icabl   e)  ? Yes No 

15. Can you  est imate  annual   cost   o f   compl iance  wi th   cont ro l   requi rements? 
Yes No 

1 HAZARDOUS WASTES 

16. A r e   s o l v e n t   o r   o i l  wastes  generated  from  processing?  (degreasing, 
I) mach in ing ,   heat   t rea t ing ,   fo rming ,   p las t i c   thermo  fo rming)  

Yes No (1) V o l m e  ( 1  o r  m3) 

1 ( 2 )  Frequency o f   D isposa l   (da i l y /week ly /month ly )  

( I f  yes   spec i f y   i t ems  ( l ) ,  ( 2 ) )  Spec i f y   t he   ope ra t i on  

17. Are  paint   s ludges  generated from process ing?   ( s t r i pp ing ,   coa t i ng )  
a Yes No ( I )  vo1 urne ( 1   o r  m3) 

( 2 )  Frequency o f  Disposal   (dai ly/weekly/monthly)  

18. Are  these  wastes  segregated? 
t rea ted?  ( s p e c i f y  method) 
recovered?  (speci fy  method) 
d isposed?  (spec i fy   method)  
Other ( spec i f y )  
I f  wastes  are  d isposed,   p lease  spec i fy   s i te  

Yes 
Yes 
Yes 
Yes 
Yes 

N o  
NO 

NO 

No 
No 

- 7 -  
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19. Are any sludges  generated  from  waste  water  treatment  processes? 
Yes No 

( I f  yes   spec i fy   i tems (I), ( 2 ) ,  ( 3 ) )  
(1) Volume ( 1  o r  m3) 
( 2 )  Dry Content  Before  Disposal ('7,) 
( 3 )  Frequency o f  D isposa l   (da i l y lweek ly lmonth ly )  

from  tank  bottoms? Yes NO 

(1) Volume ( 1   o r  m3) 
( 2 )  Dry Content  Before  Disposal ( % )  
( 3 )  Frequency o f  Disposal   (da i ly /weekly /month ly)  

f rom  t rea tment   o f   spent   p rocess   so l   u t ions?  (spec i fy )  

(1)  Volume ( 1   o r  m3) 
( 2 )  Dry Content  Before D i  sposal ( % )  
( 3 )  Frequency o f   D isposa l   (da i l y lweek ly lmon th l y )  

Yes No 

20. Are  these  sludges  segregated? Yes No 
t rea ted?  (spec i fy   method)  Yes No 
recovered? ( spec i fy   method)  Yes N O  

disposed? ( s p e c i f y  method) Yes No 
Other ( spec i   f y )  Yes No 
I f  s ludges  are  d isposed,   p lease  spec i fy   s i te  

21. Are   the   s l  udges  monitored? Yes NO 

I f  yes ,   spec i fy   con ten t :  c  hrom i um P Pm 
c  adm i urn 
copper 
n i c k e l  

I1  

I1 

11 

1 ead 
z i n c  
cyanides I1  

sol vents  

I 1  

I I  

I1  

I f  no,  would  you  agree t o   g i v e  us a sample? Yes No 

Are  any mater ia ls   rec la imed/ regenera ted   o r   recovered  in  any way? 
Yes No 

Speci f y  

- 8 -  
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S P E C I F Y  ITEMS ( l ) ,  ( 2 )  FOR EACH OPERATION IDENTIFIED I N  QUESTION #4 

SDeci f ic   ODerat ion 
Process  Solut ion 

( 1 )  ( 3 )  
Total   Capaci ty  (Vol  ) Frequency o f  D i  sposal 

o f  Tanks (when spent)  
( 1   i t r e s   o r   c u b i c   m e t r e s )   ( w e e k l y l m o n t h l y )  

P l e a s e   i n d i c a t e   q u a n t i t i e s   o f   s o l v e n t s  and heavy  metals used  (purchased)  during 
1983, I f  more r e a d i l y   a v a i l a b l e  1982 f i gu res  may be  used;  p lease  ident i fy  them 
as 1982 f i g u r e s  and expla in   by what percent 1983 f i g u r e s   d i f f e r  (e.g.  1983 
f i g u r e s   a r e  

chromi um 
c admi um 
copper 
n i c k e l  
1 ead 
z i n c  
cyanide 
ha1 ogenated 

rough ly  15% higher   than  1982) .  

sol   vents ( spec i f y )  

q u a n t i t y  ( k g )  1983 

non-ha1  ogenated sol ven ts   ( spec i f y )  
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EMISSIONS FROM THE BRITISH  COLUMBIA SURFACE FINISHING INDUSTRY 

OVERV I EW 

There are  an estimated  seventy to  seventy-five  surface  finishers i n  
British Columbia. Of the  sixty-two  surface  finishers who completed and 
returned  the  effluent survey questionnaire, twelve (or  19%) were found t o  
have air  emissions  permits (see Tab1 e 1 ) .  Stack sampl i n g  resul ts  were 
available for eight of the  twelve  permittees, which corresponds t o  13% of 
the  surface  finishers who participated i n  the  survey. 

The emissions  data i s  n o t  representative of the  industry  as a whole. 
The monitored companies were large  operations (six) and medium sized ( t w o ) .  
A1 1 eight were located w i t h i n  the Lower Main1 and. Some emissions  data was 
avai  lab1 e for f ive companies producing  primary metal products, two companies 
producing fabricated metal products, and one electroplater.  

The stack sampling resul ts  given w i t h i n  t h i s  document  were obtained 
from the  Greater Vancouver Regional Distr ic t  ( G V R D )  o f f i ce   f i l e s  and are 
considered  proprietary knowledge. Some monitoring  data was available  for 
the  following  contaminants:  particulate  matter,  zinc, chromium sulphate, 
sulphuric  acid,  hydrochloric  acid, and oil  mist. Most contaminant 
parameters were only sampled a t  a single  location, w i t h  the  exceptions of 
particulate  matter and zinc, which  were monitored a t  seven companies and 
three companies, respectively. All sampling was conducted between  1975  and 
1985. 

There are no specific  provincial  regulations  for atmospheric  emissions 
for the  surface f i n i s h i n g  industry i n  B.C.  Ambient air  quality  objectives 
of in te res t  t o  surface  finishers  are given i n  Table 2 .  

The lack of monitoring  data does not  allow for  any type of quantitative 
analysis of emissions from the  surface f i n i s h i n g  industry of B.C. However, 
where possible,  stack sampling resu l t s  have  been  compared w i t h  permitted 
1 eve1 s.  Results  are given below. While these  results  are  certainly not 
representative of the industry as a who1 e, they  give an indication of some 
companies' emi ssions re1 a t i  ve to  their permi t ted  discharges. 

EMISSION CONTROL TECHNOLOGY 

Emission control  devices were ut i l ized by eleven of the twelve 
companies w i t h  permits; a1 1 eight companies tha t  were monitored used air  
pol 1 ution  control equipment. Particulate  matter  emissions were controlled 
by one or more baghouses a t   s ix  (o f  twel vel companies and by three  or more 
cyclones a t  two companies. One of these companies also used i t s  baghouse t o  
l imit  zinc emissions. Two companies each employed a scrubber to  reduce 
atmospheric  emissions of  chromium sulphate, and hydrochloric  acid 
respectively. 
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The mon i to r ing   da ta  i s  t o o  1 imi t e d   t o   a f f o r d  any s t a t i s t i c a l l y   s i   g n i f i -  
can t   ana lys i s .  However, i t  may be   no ted   tha t   po in t   source   emiss ions   w i th  
emiss ion   con t ro l   dev ices   d ischarged  a t  a r a t e  1 ess  than 15% o f  t h e i r  
a1 lowabl e 1 eve1 89% o f  the  t ime.  

TABLE 1 SURFACE FINISHERS WITH EMISSIONS PERMITS 

COMPANY 

A1 can Canada Products 
L td .  

Canron Inc .  

Ebco I n d u s t r i e s   L t d .  

Esco L td .  

High1  and  Foundry  Ltd. 

Johnson  and Neven L td .  

Modern  Hardchrome L td .  

Noranda  Metal 
I n d u s t r i e s   L t d .  

Robar I n d u s t r i e s   L t d .  

T i   t a n   S t e e l  & Wire Co. 
L td .  

T ree   I s1  and  Steel Co. 
L td .  

Wei ser   Inc .  

LOCATION 

Ri chrnond 

Vancouver 

Richmond 

P o r t  
Coqui tl am 

Surrey 

Burnaby 

Vancouver 

New 
Westmi n s t e r  

Surrey 

Surrey 

Ri chmond 

Burnaby 

L 

" 

c 

* Operation  Category Key: 

1 - Primary  Metal  Products 
2 - Fabr icated  Meta l   Products  
3 - E lec torp la ing   Serv ices  

OPERATION 
S I Z E  

Large 

Large 

Large 

Large 

Large 

Med i um 

Medi um 

Medi um 

Large 

Large 

Large 

Large 

OP ERAT I ON 
CATEGORY* 

1 

2 

2 

1 

1 

2 

3 

1 

1 

1 

1 

2 

SAMPLING 
CONDUCTED 

No 

Yes 

No 

Yes 

Yes 

No 

Yes 

Yes 

No 

Yes 

Yes 

Yes 
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TABLE 2 B.C. A I R  QUALITY  GUIDELINES AND OBJECTIVES 

~~ 

A I R  
CONTAMINANT 

~~ 

Suspended 
P a r t i c u l a t e  
Ma t te r   (To ta l  1 

Lead 

Z inc  

TIME BASE 

24 hour 

1 year  geometric 
mean 

24 hour 

1 year  geometr ic 
mean 

24 hour 

1 year  geometr ic 
mean 

UNITS 
t 

" 

c 

DESIRABLE 
LEVEL 

150 

60 

4 

2 

5 

3 

INTERIM 
LEVEL 

2 00 

70 

4 

2 

5 

3 

MAX I MUN 
LEVEL 

ZINC EMISSIONS 

Zinc  emissions  data was a v a i l  ab1  e f o r   t h r e e  companies. Sampl i n g  was 
conducted a t   t h e   f o l l o w i n g   d i s c h a r g e s :  a r o o f   v e n t   a s s o c i a t e d   w i t h  a l a r g e  
z i n c   k e t t l e   i n   t h e   g a l v a n i z i n g  shop; a baghouse assoc ia ted  with a n a i l  
ga l van iz ing   ope ra t i on ;  and a z inc   d ie   cas t   s tack .   Resu l t s   a re  summarized i n  
Table  3.  

TABLE 3 Z INC MONITORING RESULTS 

SOURCE 
DEVICE 

CONTROL  DATE 

Z i n c   K e t t l e  

Nai 1 

No May/80 Z i n c   K e t t l e  

NO Aug/83 

Gal v a n i   z i  ng J u l y / 8 1  Baghouse 

Z inc   D ie  
Cast Apr/77 No 

I I 

PERMITTED % OF PERMIT ACTUAL 
LEVEL LEVEL EMISSION 

7 rng/rn3 

2% o .I mg/m3 7 mg/m3 

31% 2.2 mg/m3 

7 mg/m3 < 1% undetec tab le  
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SULPHURIC A C I D  EMISSIONS 

Sulphur ic   ac id   emiss ions  data was a v a i l a b l e   f o r  one  company. Sampling 
was conducted a t  a r o o f   v e n t   a s s o c i a t e d   w i t h   a c i d   p i c k l i n g   t a n k s   i n  a 
gal  vani zi ng shop. R e s u l t s   a r e   s u m a r i   z e d   i n  Tab1 e 4. 

TABLE 4 SULPHURIC A C I D  MONITORING RESULTS 

I SOURCE 1 DATE CONTROL I DEVICE 

Ac id 
Pick1 i ng 
Tanks 50 mg/m3 < 0.04 mg/m3 

% OF PERMIT 
LEVEL 

< 0.1% 

HYDROCHLORIC A C I D  EMISSIONS 

Hydrochlor ic   ac id   emiss ions  data was a v a i l  ab1 e f o r  one  company. 
Sampling was conducted a t   t he   s tack   f o l l ow ing   t he   sc rubber   assoc ia ted   w i th  
m u r i a t i c   ( h y d r o c h l o r i c )   a c i d   t a n k s .  

TABLE 5 HYDROCHLORIC A C I D  MONITORING RESULTS 

I 
M u r i a t i c  
Ac id  Tanks 

M u r i a t i c  
Acid  Tanks 

M u r i a t i c  
Ac id  Tanks 

DATE 

June184 

Ju l y /81  

Jan/81 

CONTROL 
DEVICE 

Scrubber 

Scrubber 

Scrubber 

CHROMIUM SULPHATE EMISSIONS 

PERMITTED 
LEVEL 

70.0 mg/m3 

70.0 mg/m3 

70.0 m g / d  

ACTUAL 
EMISSION 

33.4 mg/m3 

8.3 mg/m3 

90 .Z mg/m3 

% OF PERMIT 
~~~~ ~~ 

LEVEL 

48% 

12% 

129% 

Chromium sulphate  emissions  data was a v a i l a b l e   f o r  one company. 
Sampling was conducted a t   t h e   d i s c h a r g e   o f  a chromic  acid  scrubber 
assoc ia ted   w i th   t h ree  chromium p l a t i n g   t a n k s .   R e s u l t s   a r e  summarized i n  
Table 6. 
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TABLE 6 CHROMIUM SULPHATE MONITORING RESULTS 

I 
Chromic Ac id 
Scrubber 

Chromic  Acid 
Scrubber 

DATE 

May/80 

Apr/79 

CONTROL I PERMITTED I ACTUAL I ‘x, OF PERMITI 
DEVICE LEVEL EMISSION LEVEL 

PARTICULATE MATTER EMISSIONS 

Par t i cu la te   emiss ions   da ta  was a v a i l a b l e   f o r   s i x  companies.  Sampling 
was conducted a t   t h e   f o l l o w i n g   d i s c h a r g e s :  a roo f   ven t   assoc ia ted   w i th  a 
z i n c   k e t t l e ;  a baghouse associated with an arc  furnace;  a baghouse 
assoc ia ted   w i th  a  shake ou t  system;  a stack  associated  wi th  a  furnace  pour 
exhaust  fan and stack  associated  wi th  a  furnace  cover  exhaust  fan;   a 
baghouse assoc ia ted   w i th   na i l   ga lvan iz ing ;  a cyclone  exhaust  associated  wi th 
pol   ishing  machines.  Resul ts  are summarized i n  Tab1 e 7. 

TABLE 7 PARTICULATE MATTER MONITORING RESULTS 

SOURCE 

Z i n c   K e t t l  e 

Z i n c   K e t t l  e 

Arc  Furnace 

Arc  Furnace 

Shake Out 
System 

Furnace 
Pour  Exhaust 

DATE 

Aug/83 

May/80 

Apr/85 

Apr/77 

Apr/80 

J u?  /84 

CONTROL 
DEVICE 

No 

No 

Baghouse 

Baghouse 

Baghouse 

No 

PERMITTED 
LEVEL 

230 mg/m3 

230 mg/m3 

50 mg/m3 

50 mg/m3 

50 mg/m3 

45 mg/m3 

ACTUAL 
EMISSION 

11.4 mg/m3 

4.6 mg/m3 

18.4 mg/m3 

1 .O mg/m3 

o .O mg/m3 

49.3 mg/m3 

+ 

” 

c 

% OF PERMIT 
LEVEL 

5% 

2% 

37% 

1% 

0% 

110% 

CONTINUED... 
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TABLE 7 PARTICULATE  NATTER  MONITORING  RESULTS 

!Continued) 

SOURCE I DATE I 
Furnace 
Cover 
Exhaust J u l / 8 4  

Nai 1 
Gal van i   z i   ng  

Pol i shi   ng 

Jun/85 Gal van i   z ing  
N a i  1 

J u l / 8 1  

Apr/77 Machines 

CONTROL 
D E V I C E  

No 

Eaghouse 

Baghouse 

Cyclone 

OIL MIST EMISSIONS 

+ 

" 

e 

PERFlITTED 
LEVEL 

45 mg/m3 

230 mg/m3 

230 mg/m3 

120 rng/m3 

ACTUAL 
EMISSION 

27.5 mg/m3 

undetectabl  e 

22.9 mg/m3 

17 .O mg/m3 

L 

" 

c 

% OF PERMIT 
LEVEL 

60% 

0% 

10% 

14% 

Oil mist   emiss ions  data was a v a i l a b l e   f o r  one company. Sampling was 
conducted a t   t h e   d i s c h a r g e   o f   t h e   c o r e  oven  vent.  Results  are  summarized i n  
Table 8. 

TABLE 8 OIL MIST MONITORING  RESULTS 

LEVEL EMISSION 

no  odour 
p a s t   p l a n t  
boundary , 
opaci ty   up 
t o  20% 

I 

11.4 mg/m3 

I 

LEVEL 
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SUMMARY 

Stack sampl ing  resul ts  were ava i l  ab1 e for only eight of sixty-two 
companies previously  identified  as  surface  finishers i n  British Columbia. 
Contaminants of particulates,  zinc,  hydrochloric  acid,  sulphuric  acid, 
chromium sulphate, and oi l  mist were monitored, usually a t  only one loca- 
t i o n .  All eight companies employed a t  l eas t  one emission  control  device. 

The current d a t a  base i s  too  small t o  develop base-line  emissions, or 
emission factors  for  the  surface f i n i s h i n g  industry i n  B.C. Monitoring 
resul ts   are  most l ikely n o t  representative of the  industry as a whole. The 
companies for which monitoring  resul t s  were avai  1 ab1 e general ly  discharged 
atmospheric  emissions a t  1 eve1 s well below those  stipulated on the i r  
permits. 
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APPENDIX D 

LIST OF WASTE  GENERATED BY 

THE  SURFACE  FINISHING  INDUSTRY 
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L I S T  OF WASTE GENERATED BY SURFACE FINISHING  INDUSTRY,  
AS REPORTED ON QUESTIONhAIRE 

QUANTITY 

455 
100 

45000 
200 
200 

1 
5 

5000 
5 

2000 
5 

330 
500 

1200 
2 00 
500 

1000 

400 
1000 

100 
150 

1 
150 
400 
200 

1 
1360 
1360 

5 
500 

1 
500 

5 
2 

280 
73 

4000 
2 

17.5 

U N I T  

1 i tres/month 
1 i tres/month 
1 i t r e s / y e a r  
gal  lons/year 
1 i t r e s / y e a r  

cubic   meterhonth 
gal 1 ons/year 
1 i t r e s l y e a r  
1 i tres/week 
1 i tres/month 
1 i t r e s / y e a r  
gal 1 ons/year 
1 i tres/month 
1 i t r e s / y e a r  
gal 1 ons/year 
1 i tres/month 
1 i t r e s / y e a r  

cubic  meters/year 
1 i t r e s / y e a r  
1 i t r e s / y e a r  
poundslyear 

gal 1 ons/2  years  
tank  truck  1oad/5-10  years 

gal 1 onslyear  
gal 1 onslyear  
1 i t r e s / y e a r  

cubic  meter/year 
1 i t r e s / y e a r  
1 i t r e s / y e a r  
1 i t r e s / y e a r  
1 i t r e s / y e a r  

cubic  meter/5  years 
1 i t r e s / y e a r  

gal 1 ons/8  years  
cubic f e e t h o n t h  

cubic  meters/year 
cubic  meters/year 

1 i t r e s / y e a r  
cubic   metershonth 

DESCRIPTION 

sol vent 
sol vent 
sol vent 
sol vent 
sol vent 
sol vent 
sol vent 

o i l  and soJvent 
oi  1 
oi  1 
oi  1 
o i  1 
o i  1 

p a i n t  
p a i n t  
p a i n t  
pa in t  

sludge  (2%  dry) 
sludge (90% dry)  
sludge (90% dry)  

sludge 
sludge 
sludge 

sludge (85%  dry) 
sludge (85%  dry) 
sludge (15% dry)  

sludge 
sludge ( f l u x  tank)  

sludge ( a1 kal i tank)  
sl udge (30%  dry) 

sludge 
sludge 
sludge 

sludge ( 10%  dry) 
sludge 

sludge (60%  dry) 
sludge (50% dry) 
sludge (25% dry)  

d ry   s ca l e  from  quench tank 

Y 
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