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1) WASTE MANAGEMENT I N  QUEBEC 

The r e c e n t  p o l i c y  on waste management i n  Quebec has e s t a b l i s h e d  

t h e  f i v e  e lements  o f  t h e  government 's  i n t e g r a t e d  waste management 

s t r a t e g y  : 

waste  r e d u c t i o n  ( o v e r w r a p i n g )  

re -use  o f  goods ( b o t t l e s  and c o n t a i n e r s )  

r e c y c l i n g  (paper  and m e t a l s )  

r e c o v e r y  ( i n c i n e r a t i o n ,  RDF, p y r o l y s i s ,  compost and me- 

t h a n e  p r o d u c t i o n )  

f i n a l  d i s p o s a l  

Element 4 )  i s  t h e  t a r g e t  o f  t h i s  paper.  

M u n i c i p a l  s o l i d  waste q u a n t i t i e s  amount t o  2.18 m i l l i o n  m e t r i c  

t o n s l y e a r ,  w h i l e  t o t a l  waste,  i n c l u d i n g  commerc ia l ,  i n s t i t u t i o n a l  , 

i n d u s t r i a l ,  d e m o l i t i o n  waste and t r e a t m e n t  p l a n t  s ludge,  t o t a l  7.268 

m i l l i o n  t o n s .  The c o m p o s i t i o n  o f  I l S N  i s :  

Paper lcardboa r d  : 28 , 5% 

g l a s s  : 10,9% 

f e r r o u s  m e t a l  : 5,6% 

non f e r r o u s  m e t a l :  l , l %  

p l a s t i c s  : 10,3% 
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f o o d  and y a r d  wastes:  29,1% 

wood : 2,4% 

o t h e r s :  12,1% ( 1 )  

MSW i s  c u r r e n t l y  d i sposed  o f  t h r o u g h  i n c i n e r a t i o n  (10% o f  t h e  

tonnage)  o r  b u r y i n g  i n  v a r i o u s  t y p e s  o f  s i t e s .  Besides, 348 000 

t o n s  of paper and 30 000 t o n s  o f  g l a s s  a r e  r e c y c l e d .  

I n  Quebec, t h e  t o t a l  budget f o r  MSW management i s  139,183,000 

CAN$ (1986) ,  wh ich  g i v e s  a p e r  c a p i t a  c o s t  of 21,38 CAN$ average. 

It i s  17,60 $ i n  H u l l ,  20,91 $ i n  Mon t rea l ,  40,52 $ i n  Quebec C i t y ,  

and 63,20 $ i n  Westmount ( 2 ) .  The economics of waste r e c o v e r y  a r e  

dominated by t h e  f a c t  t h a t  t h e  c o s t  o f  d i s p o s a l  i n  most of t h e  e x i s -  

t i n g  s a n i t a r y  l a n d f i l l s  i s  s t i l l  1.5 t o  6 t i m e s  s m a l l e r  t h a n  t h e  

c o s t  o f  any e x i s t i n g  r e c o v e r y  t e c h n i q u e  ( 3 )  t h u s  c r e a t i n g  a s i t u a -  

t i o n  where t h e  b e n e f i t  o f  r e c o v e r y  i s  ou tba lanced  by  t h e  i n c r e a s e d  

c o s t  o f  d i s p o s a l .  On t h e  o t h e r  hand, t h i s  s i t u a t i o n  w i l l  a d m i t t e d l y  

be s h o r t - l i v e d ,  s i n c e  l a n d f i l l  c o s t s  a r e  expec ted  t o  r a i s e  s i g n i f i -  

c a n t l y ,  due t o  t h e  i n c r e a s i n g  d i f f i c u l t y  i n  c r e a t i n g  new s i t e s .  

Quebec C i t y  and Mon t rea l  have a l r e a d y  reached t h a t  p o i n t ,  and t h o s e  

- 66 - 



- 
m u n i c i p a l i t i e s  a r e  e x p l o i t i n g  i n c i n e r a t o r s  equ iped f o r  heat  recove-  

ry. I n  1985, t h e  steam produced was s o l d  7,20 $ / t o n  i n  Quebec Ci ty  

and 25,OO $ / t o n  i n  M o n t r e a l ,  wh ich  g i v e s  revenues of 18,OO and 62,50 

$ / t o n  of was te  r e s p e c t i v e l y  ( 4 ) .  t h e  p r o v i n c i a l  average waste  mana- 

gement c o s t  i s  66,81 $ / t o n  ( i n c l u d i n g  l a n d f i l l  s i t e s ) .  

The most i m p o r t a n t  economical  c o n s t r a i n t s  encountered  i n  Quebec 

by t h e  v a r i o u s  r e c o v e r y  t e c h n i q u e s  a r e :  

. Vapor production: The customers must be l o c a t e d  c l o s e  t o  t h e  

b u r n i n g  u n i t ,  and t h e  s u p p l y  - and demand - 

must be c o n s t a n t .  The c o m p e t i t i o n  f r o m  

o t h e r  energy  sources  i s  mean ing less  as l o n g  

as you  c o n s i d e r  t h e  dea l  s i m p l y  as a way t o  

decrease waste  d i s p o s a l  c o s t s .  

. E l e c t i c i t y  production: T h i s  marke t  does n o t  e x i s t  i n  Quebec. 

. Methane production: M e t r o p o l i t a n  Gaz h o l d s  a monopoly on gaz 

d i s t r i b u t i o n ,  and t h e  p r o d u c t s  must meet 

MG's p r i c e  and q u a l i t y  requ i remen ts .  

- 6 7  - 



. - RDF: With  t h e  e x c e p t i o n  o f  l a r g e  b o i l e r s  i n  t h e  p u l p  and paper 

i n d u s t r y ,  v e r y  few i n s t a l l a t i o n s  can use RDF as 

rep1 acement f u e l  . 

. Compost: The presence o f  heavy m e t a l s  i s  an o b s t a c l e  i n  t h e  

p r o d u c t i o n  o f  a qua l  i t y  compost. 

The env i ronmen ta l  c o n s t r a i n t s  i n c l u d e :  

. Air p o l l u t i o n :  f rom i n c i n e r a t i o n  o r  RDF b u r n i n g .  

. Water p o l l u t i o n :  f rom i n c i n e r a t o r  ash c o o l i n g  and methane 

d i  s g e s t i o n .  

Ground contamination: f rom heavy m e t a l s  and unburned o r g a n i c s  

i n  i n c i n e r a t o r  ash. 

Noise odor  and e x D l o s i o n  r i s k s .  

I n  o r d e r  t o  reach  p r a c t i c a l  r e s u l t s ,  t h e  search  f o r  a l t e r n a t i -  

ves i n  MSW d i s p o s a l  must be ana lysed i n  t h e  g l o b a l  c o n t e x t  o f  

s o c i a l ,  i n d u s t r i a l  and economic a c t i v i t i e s .  An o v e r v i e w  o f  
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Quebec's spec i f ic  energy supply s i tua t ion  i s  therefore  e s s e n t i a l ,  

par t icu lar ly  i f  we consider recovery from a n  energy p o i n t  o f  view, 

i n  order t o  properly evaluate the p o s s i b i l i t i e s  o f  cooperation i n  

K&D e f f o r t s .  

2)  THE ENERGY CONTEXT 

I n  the populated part o f  the province o f  Quebec, the consumer, 

e i t h e r  r e s i d e n t i a l ,  commercial, ins t i tu t iona l  or i n d u s t r i a l ,  i s  of-  

fered a choice o f  three well-supplied sources: e l e c t r i c i t y ,  g a z  a n d  

petroleum d i s t i l l a t e s .  Wood residues and  coal are  a lso used by a 

speci f i  c i ndust r i  a 1  cl i entel e .  

While the cost o f  petrol depends on the international market, 

t h a t  o f  e l e c t r i c i t y  i s  fixed i n  Quebec, since a l l  of the e l e c t r i c i t y  

i s  home-produced from hydro power, and  production f a r  exceeds 

requ i remen t s . Natural g a z  a l so  benefi ts  from an excellent 

d i s t r i b u t i o n  network, w i t h  customers mostly i n  the industr ia l  or 

i n s t i t u t i o n a l  segments o f  the  market, and  pr ices  a re  related t o  the 

cost  of the two previous sources. Those three markets a re  

consequently strongly interconnected, especial ly  since e l e c t r i c i t y  

i s  used for thermal needs as well as electromotive power. 
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Majo r  o b s t a c l e s  t o  t h e  v a l u e  o f  energy  r e c o v e r y  f rom waste a r e  

t h e  good a v a i l a b i l i t y  and t h e  reasonab le  p r i c i n g  p o l i c i e s  a p p l i e d  t o  

t r a d i t i o n a l  forms o f  energy.  State-owned Hydro-Quebec S o c i e t y ,  t h e  

s o l e  e l e c t r i c i t y  s u p p l i e r  i n  t h e  p r o v i n c e ,  has a p r o d u c t i o n  c a p a c i t y  

o f  28,323 MW f o r  a p o p u l a t i o n  o f  s i x  m i l l i o n  and e a r l i e r  p r o j e c t i o n s  

were f o r  an expans ion  o f  26,900 more MW between 1987 and 1996. Th is  

f i g u r e  has been b rough t  back t o  5 300 MW because, s i n c e  1984, H - Q  

has t o  promote programs o f  t he rma l  consumption t o  absorb  an excess 

p r o d u c t i o n  o f  3,207 M W  ( 5 ) .  T h i s  program has a l i m i t e d  d u r a t i o n  

though,  and i s  e s s e n t i a l l y  aimed a t  i n d u s t r i a l  consumers. 

Bes ides ,  i n  terms o f  e n e r g y - v a l u a b l e  waste, a p a r t i c u l a r  t y p e  

o f  i n d u s t r i a l  waste h o l d s  a d o m i n a t i n g  p o s i t i o n  i n  t h e  g l o b a l  p o r -  

t r a i t :  wood r e s i d u e  f rom p u l p  and paper  o r  wood p r o c e s s i n g  i n d u s -  

t r i e s .  It has been e s t i m a t e d  t h a t  1 ,3  m i l l i o n  t o n s  o f  d r y  wood r e -  

s i d u e  p e r  y e a r  remain unused, 75% b e i n g  made o f  ba rk  ( 6 ) .  On t h e  

o t h e r  hand, t h e  p u l p  and paper  i n d u s t r y  produces 8 m i l l i o n  t o n s  o f  

s team/year  f rom wood r e s i d u e  o n l y ,  and t o t a l  c a p a c i t y  o f  e x i s t i n g  

i n s t a l l a t i o n s  i s  14 m i l l i o n  t o n s  o f  steam /yea r ,  based on t o t a l  

power f rom b o t h  r e s i d u e  and complementary f o s s i l  f u e l .  
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T h i s  s i t u a t i o n ,  combined w i t h  t h e  economical  and e n v i r o n m e n t a l  

c o n s t r a i n t s  ment ioned e a r l i e r  , c r e a t e s  a h i g h l y  c o m p e t i t i v e  market  

f o r  t h e  v a r i o u s  t e c h n o l o g i e s  o f  MSW energy  r e c o v e r y  t o  develop.  

3)  HISTORY OF INCINERATION I N  QUEBEC 

I n c i n e r a t i o n  i s  t h e  o n l y  MSW r e c o v e r y  method c u r r e n t l y  used i n  

Quebec. Twenty - th ree  p e r c e n t  o f  t h e  p o p u l a t i o n  a r e  served by t h r e e  

i n c i n e r a t o r s ,  wh ich  b u r n  t e n  p e r c e n t  o f  t o t a l  MSW. Des C a r r i P r e s  

i n t i n e r a t o r  i n  Mont rea l  and Quebec City i n c i n e r a t o r  have f o u r  

furnaces each, w i t h  c a p a c i t i e s  o f  270 and 225 t o n s l d a y  r e s p e c t i v e l y ,  

w h i l e  S t -Dav id  i n c i n e r a t o r ,  on t h e  s o u t h  shore  o f  Quebec City, has 

one 100 t o n l d a y  f u r n a c e .  S ince  t h e  l a t t e r  i s  equiped w i t h  a c o o l i n g  

t o w e r  and an ESP o n l y ,  w i t h o u t  an energy  r e c o v e r y  system, i t  i s  o f  

l e s s e r  i n t e r e s t  f o r  t h i s  workshop. 

Because o f  t h e i r  o p e r a t i o n a l  h i s t o r y  and t h e i r  s i m i l a r  d e s i g n ,  

and because o f  t h e  many modi f i c a t i o n s  r e q u i r e d  t o  a c h i e v e  e n v i  r o n -  

menta l  a c c e p t a b i l i t y  f o r  t h e  n e i g h b o r i n g  communi t ies,  we f e e l  t h a t  

t h e  Quebec City and Mont rea l  i n c i n e r a t o r s  can be v a l u a b l e  exemples 

t h a t  can be used i n  t h e  o r i e n t a t i o n  o f  e v e n t u a l  improvement 

programs. 
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The development course  o f  these two i n s t a l l a t i o n s  o r i g i n s  i n  

t h e  i n t o l e r a n c e  o f  t h e  n e i g h b o r i n g  p o p u l a t i o n  t o  a source o f  p o l l u -  

t i o n  t h a t  went a g a i n s t  t h e  Envi ronmenta l  Q u a l i t y  Act and t h e  Regula- 

t i o n  r e s p e c t i n g  t h e  q u a l i t y  o f  t h e  atmosphere. 

When t h e  Ci ty  o f  Mont rea l  under took  i t s  i n c i n e r a t o r ' s  improve-  

ment program, t h e  o b j e c t i v e  was t o  comply w i t h  p r o v i n c i a l  e m i s s i o n  

s t a n d a r d s  r e g a r d i n g  p a r t i c l e s  and c h l o r i n a t e d  i n o r g a n i c  gaseous 

compounds measured as h y d r o c h l o r i c  a c i d .  Quebec Ci ty ,  on t h e  o t h e r  

hand, went a f t e r  t h e  b e s t  c o n t r o l  t e c h n o l o g y ,  t a k i n g  i n t o  account  

b o t h  t h e  more s t r i n g e n t  upcoming p r o v i n c i a l  r e g u l a t i o n  and t h e  N I T E P  

s t u d i e s .  

Fundamenta l l y ,  t h e  two i n c i n e r a t o r s  a r e  s i m i l a r ,  and a r e  m o s t l y  

made o f :  

. - a v i b r a t i n g  f e e d e r  hopper 

- d r y i n g l b u r n i n g l b u r n - o u t  r e c i p r o c a t i n g  g r a t e s  

- l o w e r  b u r n i n g  zone: r e f r a c t o r y  l i n e d  

- upper  b u r n i n g  zone: w a t e r w a l l e d  p a r t i a l l y  l i n e d  

- h e a t  r e c o v e r y  b o i l e r  w i t h  s u p e r h e a t e r  & economizer 

- a t w o  s tage e l e c t r o s t a t i c  p r e c i p i t a t o r  
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The Ci ty o f  Mont rea l  has rep laced  i t s  t w o - f i e l d  ESP by a 

t h r e e - f i e l d  u n i t  preceeded by a m u l t i c y c l o n e  des igned t o  i n c r e a s e  

g l o b a l  removal e f f i c i e n c y ,  p a r t i c u l a r l y  f o r  l a r g e  unburned p a r t i  - 
c l e s .  For  a 50% r e d u c t i o n  o f  c h l o r i n a t e d  i n o r g a n i c  compounds, a 

q u a n t i t y  o f  c a l c i u m  c a r b o n a t e  c o r r e s p o n d i n g  t o  0,7% of  t h e  r e f u s e  

we igh t  i s  added t o  t h e  l o a d i n g .  Those m o d i f i c a t i o n s  made i t  p o s s i -  

b l e  f o r  t h e  Ci ty  o f  Mont rea l  t o  comply w i t h  r e g u l a t i o n s  and t o  s o l v e  

most o f  t h e  problems faced by  t h e  n e i g h b o r i n g  community. 

Quebec Urban Community's f i r s t  s t e p  was t o  proceed w i t h  t h e  

i n s t a l l a t i o n  o f  an a r c h  above t h e  g r a t e ,  i n  o r d e r  t o  c r e a t e  two 

separa te  zones i n  t h e  i n c i n e r a t o r ,  t h u s  c r e a t i n g  a r e s t r i c t i o n  f o r  

t h e  gas f l o w  t o  t h e  secondary chamber. 

Secondary a i r  supp ly  was m o d i f i e d  a c c o r d i n g l y .  Resu l t s  were 

p o s i t i v e ,  b u t  y e t  f a i l e d  t o  l i v e  up t o  e x p e c t a t i o n s .  Only  a f t e r  

d i s c u s s i o n s  w i t h  N I T E P  r e p r e s e n t a t i v e s  d i d  QUC s t a r t  t o  work on a 

permanent s o l u t i o n ;  t h e  r e s u l t i n g  a l t e r a t i o n s  a l l o w e d  N I T E P  t o  

conduct  e x p e r i m e n t s  w h i l e  c o n t r i b u t i n g  t o  t h e  search  f o r  a s o l u t i o n .  

The m o d i f i c a t i o n s  o f  t h e  fu rnace  and a d j a c e n t  equipment 

s u l t i n g  f rom N I T E P  c o n s u l t a t i o n  gave a much improved combust 

L a t e r  on, t h e  w a l l s  were coo led  t h r o u g h  t h e  use o f  waterwa 

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

r e  - 
on. 

1 ed 

t h e  
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t 

combust ion  zone, t h u s  p r e v e n t i n g  f o u l i n g  and d i m i n i s h i n g  

requ i remen ts  f o r  excess c o o l i n g  a i r .  Net r e s u l t s  a r e :  

- an i n c r e a s e d  steam p r o d u c t i o n ;  

- an amaz ing ly  improved performance o f  t h e  ESP u n i t ,  wh ich  

had a1 ways been o v e r e x p l o i t e d  ; 

sSion  r a t e s  t h a t  a r e  w e l l  be low r e g u l a t o r y  - p a r t i c u l a t e  em 

requ i remen ts  ; 

- a c l e a n  combur t i o n  i n  te rms  o f  c h l o r i n a t e d  o r g a n i c  com- 

pounds, as demonst ra ted  by N I T E P .  

I n  a d d i t i o n  t o  t h o s e  improvements, QUC w i l l  a l s o  i n s t a l l  i n  

1989 a d r y  s c r u b b i n g  system f o r  c h l o r i n a t e d  i n o r g a n i c  compounds , 

f o l l o w e d  by  a f a b r i c  f i l t e r  u n i t  f o r  r e s i d u a l  p a r t i c l e s  remova l .  

The r e s u l t s  ach ieved  w i t h  Mont rea l  and Quebec City i n c i n e r a t o r s  

shou ld  demonst ra te  env i ronmen ta l  a c c e p t a b i l i t y  o f  t h i s  p a r t i c u l a r  

r e c o v e r y  techn ique ,  t h u s  i m p r o v i n g  t h e  chances o f  u s i n g  waste t o  

p roduce energy ,  g i v e n  a f a v o r a b l e  c o n t e x t .  
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4) CONCLUSION 

A sco re  o f  a l t e r n a t i v e s  a r e  a v a i l a b l e  i n  waste management. t h e  

cho ice  must be based upon e n v i  ronmenta l  accep tab i  1 i t y  as we1 1 as t h e  

p e r s p e c t i v e  o f  recove ry  - r e l a t e d  income. A c c o r d i n g l y ,  n i n e t e e n  

p r o j e c t s  a r e  c u r r e n t l y  under s tudy  i n  Quebec f o r  waste recove ry  i n s -  

t a l l a t i o n s :  

- 4 i n c i n e r a t o r s  

- 5 compost p r o d u c t i o n  u n i t s  

- 2 mechanica l  s e g r e g a t o r s  

- 1 p y r o l y s i s  u n i t  

- 2 RDF u n i t s  

- 1 methane p r o d u c t i o n  u n i t  

- 3 compost - RDF h y d r i d s  

- 1 compost - s e g r e g a t o r  h y d r i d  

Four  o f  t h e  promotors  a r e  p r i v a t e .  The o t h e r s  a r e  m u n i c i p a l i -  

t i e s .  A l l  p r o j e c t s  a r e  p r e s e n t l y  g o i n g  t h r o u g h  t h e  s t e p  o f  f e a s a b i -  

1 i t y  s t u d i e s .  

It shou ld  be i n t e r e s t i n g  t o  f i n d  o u t  wh ich  o f  t h e s e  w i l l  emerge 

as d o m i n a t i n g  recove ry  t e c h n o l o g i e s .  It appears t h a t  t h e  p o s s i b l i t y  

of u s i n g  RDF i n  b o i l e r s  a l s o  capab le  o f  b u r n i n g  wood r e s i d u e s  i s  

c t - e a r l y  a p r o m i s i n g  development f i e l d ,  c o n s i d e r i n g  ou r  s p e c i f i c  

s i  t u a t  i on. 
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